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KA AR: AR T 06 57 BI0R R SR AR 695
A
AL B BRE R 3 BT Ay R AP F RUA T 06 97 ISR 2

o T

FREEA

E‘gi'i}"#j CamATERLEA {’%/B? M EZRBEBZ—, RWHERT, EBAE
IF A B A e T Ol R ] R A s’ﬁ&fﬂﬁ fRagidsn gz ok, FRLELER
S AT 2 m e R R, A AL AT S o ek T s 5 B4, A 43

JUtF097% Fr, A A8 3 085 7 IR AT AR 4 T Ao LR 64 A AR ARAR B
Ft { Molecular mechanisms of cerebral ischemia-inducedneuronal death. Hou ST,
MacManus JP (2002),Int Rev Cytol 221:93-148.; The science of stroke:
mechanisms in searchof treatments. Moskowitz MA, Lo EH, ladecola C (2010).
Neuron 67:181-198 ),

217638 2 B8 ( Phaseic Acid, PA) ZBLEIR ( Abscisic Acid, ABA) # %
e d o o FERAA =4, ABA &R &% P-450 BReg LA A T AR ER
& PR ((-H)-Abscisic acid 8-hydroxylase is a cytochrome P450 monooxygenase.
Krochko JE, Abrams GD, Loewen MK, Abrams SR, Cutler AJ (1998). Plant
Physiol 118:849-860. ), ABA /& & F 484 69 £ KA FH He b A3 E R A W
B, CIERGIEME (LS. WA, LS, WwslA KA, R Em
AR, Auik B AT SR ILK S, HA R B ABA 0545k, A YA
Ao R A2 8] g 6 T ALdE g ABA B35 5 F T 131% cADP-Ribose 6 7 4
WaE e M A5 B Ty E AR T A AR (Guard cellABA and CO;,
signaling network updates and Ca™ sensor priming hypothesis. sraelsson M,

Siegel RS, Young J, Hashimoto M, Iba K, Schroeder JI (2006). CurrOpmn Plant
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Biol 9:654-663.). (-)-PA 5 ABA YEFAREAL, AL 2306 R A4F R AL BEBL A
a9 £ ( ABA biosynthesis and degradation contributing to ABAhomeostasis
during  barley  seed  development under control and  terminal
drought-stressconditions. Seiler C, Harshavardhan VT, Rajesh K, Reddy PS,
Strickert M, Rolletschek H, Scholz U, Wobus U, Sreenivasulu N (2011). J Exp Bot
62:2615-2632. ),

ERAE
BT, H BB AT A 2R R, DAL IE R 3 B(-)-PA BB EAY
AR F) F

— AP IR R R, QA T M X e

-
V‘N

v,
TS X
Oul OH &

oF GOH

h‘*

—F ] b 5T R AR R R R R 6 iR, L4
Gl I b
A LEM KA (-)-PA SRR AT E I T, RA T34 ABA
Fr&d, B(-3PA RESTHAETHABEEBEGFEEF, AL
Frhl B RBLA, B MRS A, R EUTATZ ML R B AW A,

1L AF BB 25 R 69 (-)-PA R A —FF B 2 AGAF SR A

é’{}g; i JT "/j g%%@;ﬂ ﬁ‘ #

% B3R
AT BB AL A LRGSR RAFHEATE, FToEME
A RILE ARG E T g B A G B R 2, B0 ILH, TH
FE R P GG B AU R K AR A s e, AT RSB A R
FoRAT R A M3 Sh e AR T, SR AT AARAE 3 b W B G EAl A 6 T 1
B 1a - 54165 PA & BATE 549 (-)-PA Fo(+)-PA & &5
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B 1b & — 5361749 R 60 KR ISHE L F 49(-)-PA &858,

B 1o H— 5360065 ) K69 iR iR I8 AR50 F 69(-)-PA 45 E.18 B

B 2 A6 s BT KRR B4 o Ao fn 08 K B A 3R 69 (-)-PA AL
R T 6 &2 a0 AR A

B 3 A —F A 6 J P 84 (-)-PA B EAR X ARG 04 A F 404 R 1A

B 4 2 —Z 3 69U 100uM &9 NMDA 698 BAT 4250, ma 100uM
69 NMDA Fodm N 10uM 89(-)-PA 89 K BAT 5T, Ao 100pM 4 NMDA Fajn
Ao T00UM 49 (-)-PA B9 AT 0. An 1000uM 49 NMDA Fede A 10uM 69
(-)-PA 8 BARE A VARAU N 45mM RALEF8G BUR BAP 2 8045 8
ARG 5 b A

A 5 2 — S36 ) 89 A A S0uM 65 NMDA #= 100uM 45(-)-PA 69 B4 2
FURE R 8 44 s AL

A 6 A —E3e6 AR 50uM 65 NMDA #=2 1000uM 45(-)-PA 89 8 BA%
LI ) g B B AR,

B 7 A — Ep G R EAFEATF G()-PA MRS B X A AR,

B 8 h— sl RA G R EMNEZ A, 100uM 45 NMDA 42 e K &
L. RE R E(-PA 438G K EATE TR DMSO AL TR 5 EAT 4T
b i AR )

B 9 3 —F b 69 R AL A 5 B AT 4250 ALEN AR 64 BAT 25T, 10uM
89(-}-PA A= 100uM 45 NMDA &3 69K EAP 274, 100uM 45(-)-PA F 100uM
49 NMDA 2032 69 B EATEZ . ¥4 1000uM 44 (-)-PA F= 100uM &5 NMDA 432
8 B A 22 UG B B AR R

B 10 A6 £ RAexf B B8 MCAO F A5 2 . ¢
JEE e 24 ] B 4G KRR A (0 Fe T MU R 89 (-)-PA B 09 AR R

B 11— Esaplad s USRS e B R

B 12 5B 1169 ARG ()-PA 892 F 8K A

B 13— E 30 658 2 (-)-PA Aok 3R 3 REG ) AR 0.5 BT 6 AT e
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24 NET S 6 A R

B 14 h— 536616502 (-)-PA Ao A 30 K4S BE 05 BT, 6 iAo
24 BT HATE D BAT A FF B

B 15 2 — KA 690 IE (-)-PA Ak B AR K49 O LAY R A9 AL SL AR

B 16 =S Ak I IR ()-PA AL R 22 ARG R 0.5 DL 6
BhAn 24 BT HEATEG N AT A 2R L,

B 17 AR AP ()-PA FitkAok 32 5K a9 RAE 0.5 R EF, 6 o)
e 24 0BG R AN RUHIR S R E

B 18 2 — 3360 44 IR ()-PA ke b 32 3 K840 R4 KA AG AR L 47
A,

HAR L X
HTAETEMAKI, TEHELABAERESTALFETE mgRE
— T T K EGAP R, LI B o F M XA 1LA- 4

A JN co
V. AR AL AE B LT R A B,
gd, RAsrTrLaAFaFiast. WEEasT. Hlel ke s
¥, HgER G TAARTEEG 5T P ay—HF.

N
¥
AL
R
==
P
e
iy
\\»;} Q.
N
e
X
e
i)
AN
Ny
5
S
H'/ 7]
)q,-».l
fﬂ

AR A R IR BEEBL T 64—t
H, AR F L QES T
Hod, VR A AR 2T ALK BLE] AR KIS
AR M XA ()-PA KR RIREAE T XY, KT A4 ABA
PrAEY, B()-PA B EETRALTROFEABGFRE Y, @idTHH

R

Jig
1._‘...‘
g
A
A
3l Y
N
paat
<3
&
2

¢7¢:

b
3

B GBI TAR, BN, SRR ARG mL R R S AR A,

/{J 2“%7;,_11} é ‘i')\é[j( ) p’ék /L)\(‘ ‘12 } iiﬁ'%j’%]ééi%’fﬁﬁé
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— T KA TS R R R B ik, GIEA T RS T 6 RAR
o AT R B 89 LA 2RI A

b, M AVRLT. ARG HE, FRELH. RS T, AR

b, BAREEQEEFEAERER. BPN., BodaEm, AL
AR . e, BRSNS R, BiARe, FFETHE

/&J Fi’j'. ‘%%;\\ é’é}“ %;’“]‘%’;Q

= AR ()-PA JE s BURS P K A R 4 A

(1) 3h4h 53 A B

S EEhd CSTRIG PR 10 R, FREAE 20-37g, ¥ AN

B AR W5 R 49498 (LabDiet, Land O'Lakes Inc, Ang k5 K
).

(2) ShdpFr s R A TR AL 2L

B KA R A S AR R BRI D B, b RS A
DRSO R ek, BRI R AR R B RAL AL, R

12 R0 KR, MK R B A B S R R B Ak, HFAE-80°C

\

DR KRR S e B B TR R R R B A S e f R
HFoha R A % BN F (Mini-BeadBeater-96, Biospec Products 4> 3] ,
BAFRATYER T, BEEALN, £E), HRISmHFSY S0mg oA ET S
A~ Falcon & ¥ @2 B4 & W AR Bl & A 474p ©.4%: d3-DPA. d5-ABA-GE.
d3-PA. d4-7-OHABA. d3-neoPA. d4-ABA #= d4-trans-ABA, X 3bdh /i 494
A &R I EK Abrams et al., 2013 R AHE, SFMARES 0.2ng/pl, &
F KA LHF 6 RAR, BRI LR P A LA A A 1:1) 695
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SriEAE A NER AR SR SRR R R IUE A (S R EE R ORBEER = 80:19:1, v/v/V)
BATRIR, RPWpAE A ACTTES 24 b0, 8, REFAR, HBFE
. BRRGFET 100ul 6 F B AR 6 REER (L, FEREER
gLl A 90:1 ), RABAR K e Al S00pL ARG 45 F 0 1%k B B A= 2mL
ETIR, BARUKE, HTER, FREREAR. KSR 100uL VB2
Fosk BEER &9 A Al vk ( WEZORBEBR SR AR L 2 99:1) P A, BB A
900uL 1%IRBEBA K 89200, F42 E Qasis HLB EAF BUE (Waters, AR &EE
Fod, AR, RBLEA A L. KRB RA R ( LR KRB
=30:69:1, viviv), AEH, EF RGN (Labeonco 28], #iFITRT,
EBE ) R4, MG, o aFR ] B8 KA L Aol R A S
(3) UPLC/ESI-MS/MS (M S3CARMEE PHR BT L) o EE
PA A A7/ Su 0 UPLC/BSI-MS/MS 47 F= 58 % A8 _Lid UPLC/MS 3%
A B PA, RJRFMHAL A Regis (R, R) Whelko5/100 Kromasil (4.6
x 150mm, Sum, REGIS Technoiegies 2] ). A A AEH 01%KEEER Y
EEIK, B B A8 01%KEEIR GG ER M T AR, SHAEE H 15uL, AR
% H 040mL/min, RBLEE A Omin~Imin 55% 53048 B; Imin~18min
55%~90% A 5048 B; 18min~19min 90%~100% 72048 B; 19min~20min 100%

FEhAE B; 20min~21min 100%~55% /72048 B; 21min~25min 53%73048 B -F
'f} 7;‘:-‘\".'. ?‘ % /?‘}:.’L }'—y T%}:‘%’ }12? ié) PA \;} /5)242‘_1‘1 ,E—-‘CIU alj(”}mPA 7%\7(—{_)"‘}). /LI tf‘t rV—,J f)%

, L
w B la TR,

B

B KR R SRR S R 49 UPLC/ESI-MS/MS 44 A0 2 8
B bt (2) 4 580 KR L S S Ao s A S TR TR S 1R 3 G ) 5 KRR
A de Aol BRI RS S R E T A AT 08 F 40%9 T . 0.5%88 Bk
0.1ng/pL. 84 B B 2 F 47 48 50 ( d6-ABA Fo d2-ABA-GE )85 K5 (viv ),

Fif it UPLC/ESI-MS/MS #7223, UPLC/ESI-MS/MS oAt & 0F, %

i Waters ACQUITY UPLC A%, —LEMNKiEA%., CEEPELEHE

iB 1T Z-spray 4% 2 5 Waters Micromass Quattro Premier XE v9 U $ B0 1545
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A, B, AT 8 &k % ACQUITY UPLC® HSS CI8 (2.1 % 100mm,
F.8um ), Fiih ACQUITY HSS C18 VanGuard Pre-column (2.1 % Smm,
1.8um ), AHHAE A HEHHRRE 24 F 0.025%0 /R BE 8565 €5 80K, #Eha
B A5 H 0.025%KBEEE6Y &5 LN, SR H 10 ul, ik % 0.40mL/min,
R A Omin~0.2min 2%AFH B, 0.2min~0.4min2%~15%A3048 B;
0.4min ~5.0min 15%~30% A3+ B; 5.0min~5.5min350%~100% A48 B;
S.5min~6.2min 100% A Z 48 B 6.2min~6.5min 100%~2% A 3 48 B ;
6.5min~8.0min 2% 348 B. SRA MassLynx v4.1 ( Waters 23] ) % R L R
MX, (MRM) TREHE, AHTHEXN, ©iEE 5, &80T L@t s
/B 175V, BLER AR TI0OL/ B, $ERR 1SOL/ R, & -F R ABlE
FVERE 52 1200CHF= 350°C, RA QuanLynx v4.1 3 ( Waters 23] ) 34T
B EEAIEATE, BOR W SR TR BARL S A, SRR s R
WA 89 ()-PA &5 E, wB 1b Biw; D R XI5 A 3B P 89 ()-PA
§ 8,5 B, el 1o Fiae; WARSE i RAY A R AR Sk A dn i R I AR SR 4G &,
HEAFR A ()-PA ZEARX RS S e 20tk B, B 2 R, ER 2
¥, Rk P<0.0S, BFPEFREM, wF R P<00L, FPIETRE, HAT
BEEUEE St oF St -

A AHH UPLC/ESI-MS/MS 4047 Ae st 80 R ] BLag KR e A o o
AR IR S0 69 A T A0 B] UPLC/ESI-MS/MS 64 57 & ad Lk 5 3% Wy 45 3
&4 #F (LabDiet, Land O'Lakes Ing, Ao & A Kwkog ) M), AAGE T4 m4F
B ARG R B AR 2R A (-PA R EARX KM T S AR E
B 3R,

(4) 4 Rt

M 1a~B le Pl AE, DEM K mZ P AEE PA, EHEHR S
(-)-PA, " dE(+)-PA.

B 2 F T EE, (-PA BRI P G EA RSN E, 2P
(-)-PA 85 1042, @ XE T ABA 858 F KT (-)-PA 698545 3015, H ] 5
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KIS 5 3 7K R (-)-PA,

M 3R E S, R O)-PA S ERAK, XL ARS8 (-)-PA
FIAEFR T4, R, PRI PELEHEOPA AREFE, &
Rl TEHFIIPRERE,

(--PA PR3P F BA LR SRR AR TR

(1) REAVZ AR BIRE 15 3 16 K89 CD-1 b BAE A AR & X
B R, EHMBEIE, BFH 0.025% (wiv) 69K & BRI AL 25min, ARG e
PNEE G Bt B R P A TRBEE A, Bdel 0.05% (w/v) Dnase ( BLEAEAL

A B ), @%%Qam%%imA,éiﬁﬁ#zﬂw%w&f OB A =

)
T
ki
Cﬁ
'@Z:‘
&

Bh R B A A, B2 LR IF ( Collapsin response
mediatorprotein 3 deacetylates histone H4 to mediate nuclear condensation and
neuronal death. Hou ST, Jiang SX, Avlsworth A, Cooke M, Zhou L (2013). Sa
Rep 3:1350.) AT A &gt f i, ERMT B27 #ME A A N2 A F
{(Invitrogen ) #9325 T4 7~14 A (HFAHLE AL L F 72K
P, TR S EERIGE SO TR, B, R lﬂ”“ﬁéfai}%ﬁ‘wf ),
Fremioh 1= 10° tm /3064 5B B 0 T 4 A poly-D-lysine AL Z2 45 24 LR Y
ﬁﬁﬁ,@uzxmzm,mme:&@r%§%mn%%%%w¢D%%
T 37C mpe s g ¥ 34,

(2) A8 Fura-2 (N 45 8 T a4 R R34 ) #9458 Frh B 5

G E o7 i (Abscisic acid does notevoke calcium influx in murine primary

microghia and immortalised murine microghal BV-2 and N9 cells.iang SX|
Benson Cl, Zaharia LI, Abrams SR, Hou §T (2010). BiochemBiophys Res
Commun 401:435-439 )] -& & A b4,

e A GRS S 7 R A9 SO B AY 2 e N SuM 64 Fura-2-AM
{ Molecular Probes, Eugene. CA e 0.02% pluronic{ Molecular Probes, Eugene,
USA) 89844, -4 37CHE 30min, B8 A Mg~ 49 PSS 448 (2mM
pH 24 7.2 45 HEPES. 140mMNaCl. 5SmMKCl. 2.3mM CaCl, #= 10mM # 4% )
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Wk, SRR Mg by PSS 44 % 244 Smin, 1 4 Northern Eclipse Digital
Ratio Image System ( EMPIX, Mississauga, ON) £ %4 Axiovert 200 s L
T Fura-2 895& F 3474w, L, £S5 KA 510nm, WF Fura-2 & 340nm
Fa 380nm KGR A, B DG-5 system ( Sutter Instrument Company,
Novato, CA) RLGIATWFT MM L. [Ca™ )i A H Fura-2 f£ R340/380 %X
BB R K6 RAIR A W F BB e e iR AT, R340/380 H £ 8K
ER —AHLER & 20 A fa B e B A T3 E . ol A2 P sRaR R [CaT H A AT

., B 100uM &5 NMDA BT K Mg™ 84 PSS 88, Fe g BAv 2%,

WS AR K I R B A (-PA(TOUM. 100uM s 1000uM), 18R [Ca’ i A-F

60~100s; 44 F £ Mg” 49 PSS L% i it 270 300s, A A& 45mM KCI
49 PSS 2R AT R MALAL B, LR [Cat i ARF AL 60s, VAR A TAPS
LEE S, A RMEE Y FE 3k, P 4B H Microsoft Excel 44, %4
R Z R AR 2 R W64, AR B A 100pM 65 NMDA &5 EAP 4
. A 100uM &9 NMDA Ae=Au A 10pM 69(-)-PA 85 BLEAF 250, du ) 100uM
45 NMDA Fade L 100uM 49(-)-PA 63 K EAF 250, A 1000uM 45 NMDA F=
Ao 10uM #9(-)-PA 498 BT, P BA N 45mM SAbdw &g )RR E A
ZLEGES BT R FOLILEE L ol 4 P,

(3) wfmfed £ HitF

1% R Axopatch 700A patch-clamp amplifier  ( Axon Instruments, Inverurie,
Scotland ) A FIH T (22~25C ) aF Lk (1) 3584 5 BAY 42 5L 34T 4 tm o R
R R, #AFEIT DigiData 1322A, pClamp 9.0 3# R &, RFMED
10kHz, 15583 SkHz 1308, 48 Flaming/Brown micropipette puller( Sutter
Instruments, Novato, CA YEIifedn b, 1R B4 & R ERE MR P 5 4-6M
Q, wEAHLELAEY, ERRETEACL RSB RELL/E, A
mMBPEXT RS, PRELMEAFTL<ISMO, SR EEAMELE S
T0%~90%, #AEE K, 2my, @i A e G EREAT g FET, &
A oh& (NaCl 150mM. KCl 5mM. CaCl, 0.2mM. # #4#% 10mM #= HEPES
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10mM, NaOH # % pH £ 7.4)F= 948 4 % KC1 140mM . MgCl, 2.5mM. HEPES
10mM. EGTA [ImM #= ATP SmM, KOH % pH £ 7.3) 123 NMDA/AMPA
BE A, TRIEAF AR, WA R AL AR E-T0mY., 48R 8RR
HEE A 4 ( ALA Scientific Instruments, Farmingdale, NY ) #B3i0/E 435 844
( S0uM &5 NMDA Ao R ERZ 69 (-)-PA ) E2MR T o) B EAabst B, H,
(-)-PA 89 R L TE B £ 100~1000uM. FA-LFAAZ B E AL — BB EIN A
o, Al d AR E AR E A, IR H AR A Clampfit 9.0 (Axon
Instruments ) A3, & F Origin 7.5 ( Originlab, Northampton, MA) 44T,
FAFBVRAAT 50 u M &5 NMDA F= 100uM 49(-)-PA &9 5 B A9 22 70 At 18] 69 %,
PEAGE, 2B 5 B, DLEAREIRA S0uM 4 NMDA #= 1000uM 49(-)-PA
09 BAY 2 LR R E G B T ALK, w8 6 Fias, Al B2 AE
B R B ()-PA PG An, HEE EWEAPH-PAYRE S S L Z Y
ZHE, 8 7 R, £, MERE S LA Logistic A
V= A;AN(THX )P A Y AR, Ay Ay Bl E R K Ao md B, &
FRIEB F KB —F R R IRE, x RBIRA, p AF RAM
(4) WZTLEE N
P bk (1) 694s) 37°CHA 7 A0S B EAP 5L R A 100uM 65 NMDA
(N-FHL-D-K A ). RESH ) 10uM. 50pM. 100uM. 250pM. 500uM.
1000uM. 2000uM(-)-PA F= Z F X B ( DMSO ) &2 15min, FF 37 CHEZH

24 b, AR R S, AN RIBE (Tavitrogen ) MK BAF £ 4k
FTAR TG E S 0T, 5 RS A AR LA R AR S 1010, SRR R R 3G
BhordEFH AT, REBINF B RIBEMRAE ) EMEZTE, RE

P 10 A T RIS BB 8 B4 L, TA7CHEF | haritir ke, 4%
@, 0 e BRI 8) E R4S (Carl Zeiss, AX10 vert 200M ) BE4T3LEL, JAME,
1% A Image J A AT 007, AR R &G RT LR B2 AN GEE, AWF
BLAA PG H EAVZ T, 100uM 49 NMDA B8R EB#S 4. TRRAEY
(-)-PA ZL 32 64 L E A% 2 5T vA B DMSO & 38 64 8 B AV 22 5069 155 040k
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40 B 8 TR,

P B (1) a94sh 37 CEA 7 R KB E AL AR EE G B H)
{ ALLN ). 10uM 49(-)-PA F= 100uM &7 NMDA. 100uM 45(-)-PA #= 100uM 43
NMDA. 1000uM 45(-)-PA F= 100uM 45 NMDA &3 1Smin, JF 37CHEH
24 NEF, AER TR ED IR e & ok s R B AY 2 LT A R AR ) A, ARG R
G mAit BB B U AR, MR R R R BAFE A, ALLN &
AR BAVEZ . 10uM #5(-)-PA Fo 100uM 69 NMDA &2 a9 8 &4y 2 7,
100uM #9(-)-PA Fo 100uM 8§ NMDA 42249 8 BEAPEZ . vA 1000uM 49(-)-PA
Fo 100uM 49 NMDA &2 oy B2 AN G522 KE, ©B 95w,

(5) & R o

AP 4 FET A E , 100uM &9 NMDA §2955 4 it i 45 ([Ca™'li) 49k
FAN, HAEHA 100uM 45 NMDA Fe R 258 B A 10uM 3| 1000pM &5 (-)-PA &
2 BAYZ LY, AE[CaT i AN EAOR T, SRR BRI A E
FLBEARSE A [Ca™ T A, Fedn BALATRT R B AR 2 A T R AL B s 5
KBHCA T AN, AWE PRI, ()-PA R 2R NMDA 338 n 44
[Ca” i A, B, (-)-PA A —A BRI ZARBAE 63T 5 M Ird A,

A 5~7 R AA L, S0uM 49 NMDA T8 B B 450 E TS 3 A&
69 MG B, Aeon 100uM F 1000uM(-)-PA A5 20370 %] NMDA #5569 B4,
BedE NMDA 25, Bd s Tl B B4 40, 3LA(-)-PA 474 NMDA
BB R IAEFTIEG ., HAE 100~1000uM JEE A, (-)-PA Fl S4B 63048
T NMDA BUE 65 208, 1050 % 175.4 = 21.5uM, #-8 B4 0.96 £ 0.3(0=10).
FRAEE T, (-)-PA T A A B BB AR GG T 1 M B

M8 FIAE HE, 100uM 4 NMDA L3RG ERHE T2 58
FOKF LT, IR IR L GG (-)-PA AL B 8G BL B AN 42 Tt IR AR R v
BP (-)-PA R 33 Fm 0 BB AV ELIRA ik, Fe2FHmits i,

M 9 P AE S, AEHG-PA M E BRI, TR ENEA
ST NMDA a9t o, B -PAREA KR, B EMZ i mbt R
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AR, BFEA ZRMIE,
b, EREBAT()-PA SR EMZ TGS ERT AT EEGY
oy, A b FTIsE RF R WAE T (-PA A —A~9T 5 649 5 2882 547 8] 7,
BEAE TR SEfndd K I 51 A G S Bt e P R AE A
= Jedk dif B(-)-PA KRR e F R Rk B, (-)-PA AT ER AR AL 6
B A R A A
(1) EIshdh: Hb C5TB/6 N E, #R 20~37g.
(2) S R ARl S 3
PR MCAO (KEEF s &) RS 3 MCAO 4eh ) SER A
B B REE R T, SRR E R T i MCAO S48 3 4 3 3y B K s i 2 A0
F A ( Collapsin response mediatorprotein 3 deacetylates histone H4 to mediate
nuclear condensation and neuronal death. Hou ST, Jiang SX, Ay}Sworm A, Cooke
M, Zhou L (2013). Sci Rep 3:1350. ), faifkdn 1 )0, &b e, AR E
B, B S R AR, A oS AFALEPEMN AN
AR RARIR, il i e A5 e O B OR R 37°C, BB T RiEES
ALAE T RIERAE S — B, do e B AR A pH (B ARUEAT T A Increased
MdmZexpression in rat brain afier transient muddle cerebral artery occlusion. Tu Y,
Hou ST, Huang Z, Robertson GS, MacManus JP (1998). J Cercb BloodFlow
Metab 18:658-669. ).
MPRABFSREE: SRR, 2B RAEEFHAE, 2 FEE
8. A-Eh fn R KL 2L 4R 00 A F IR FT R (L1 BT ® 2.96-0.50), 158 549
KIFAE T, ARE 5 RS a0 B P iR S T 5 A -R0 TR G,
3) MCAO # oz i B iE (BT MACO F 46, @ia f R

Bl4k s, Bp o @AMEIE) RE B S R R )-PA A 69 Hh
;”/?357174’/@ ' r}j ;'"TJ\L’:‘ /1 12 AN -ﬁ: ‘-'Ej X’j,ﬁl‘fiéﬂ 3 ,F‘i 5 r/ 'f:j\éfn 9 AN

Sl b RALRE Ak ZT (2) BTl AR e F AR, HF 3 AAR
,!;? 24 '”J 5"\,%‘71..& 3 ;\/‘l: 'f»}:';e ’j Bjﬁl‘,f’b 75 szﬁ' /r: 24 ’j Bjﬁl‘,ﬁb Z’F\"».'iﬂ (2)
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BI04 5 el B BRI AR
SR8 4E s B AL 2 A 2:ﬁ15(>m@ﬁ7m%ﬁ B AT P )
BRASE . ARG 24 Joatab i, R (2) FrRag iR B b B AE S,

F A UPLC/ESI-MS/MS B 4% 2] 64 K Al A fx’ﬂMFrmiﬁﬁ“(n)-?A SE

‘‘‘‘ FoHT, FREUEHGEIRE, B 10 Frw

(4) MCAOQ A BoA e b 8e a0 KB, 33 F bt ] [ 83549 74 96)

SRy (1) FAENGR S R,

?%&ﬁ%ﬁﬁ%:%%T(z)ﬁﬁﬁﬁ%%ﬁ%ﬁs&52 INGEN
. SRA (2) B ey R D ORI AR S

1% A Laser Microdissection Leica LMD6 system (A F R £ 40 ) 4505
SRR R BT R E], BRI R R A R, Sy
BOCRE L) FERE (R 2) ford ] (BRI 3), =B 11w, AR
AT, AR 10 A4nsh e 2 A aE, B, AR R PTAR e il &

BERFE—A LCM KESF, R Z58wmip 2B 828, 3+ X4

"N

=
UPLC/ESI-MS/MS 34T Z AN K865 (-)-PA 2 F R 447, 43 24K 849
(-)-PA 892 ZHIBHURKE, B 12 P75,
(5) ()-PAENFEI T RAER . APE I AEE T4 Fo K AR AT ST 0

AR &
SREhd: (1) PEFAEDR 19 A, P Sk 1t R, ArBRER R,
Lot B RAE S E: B2 T (2) FTREE & FRABME, RE

24 B RS ARSE IU#R A4 P9 2 Directintraventricular delivery of drugs to the rodent
centralnervous system. DeVos SL, Miller TM (2013). J Vis Expe30326.. ), 7%
SR Z A 1. 0ul/e R RUA LT 3 AT E K4S (Alzet 1003D)

{ DURECT Corporation, ALZET Osmotic Pumps. Cupertino, CA), T3

£ kAT ()PA ( 50mg/mL) Z4, A R 100% 42 2 3K (A
F) G, RTARBMERZAELHAMIREZY 37CHE, LA

%%i)\i,ééﬁf:i%l?%{e}wi% A, EAZE 0.5 BB 6 AR 24 BT R
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HERGI, BERGITEREE, WE 13 7%,

ENZE 05 DB 6 B 24 o af st S B An Fead B AR 4 /) RBHATAY 2
D REE G TR G, AP A AR R A S s, TRAEARESS: O, UE
WRAPL R IEIR; 1, BAAEEIAT A, &Aaﬁﬂ&/“iwﬁﬂﬁﬁﬁxfkﬁx@“fﬁkﬁ
RHL 655, M3 50%; 2. BHCHE ek, M3 50%; 3. i
B AEP A GG A kg, ) B R R AT 12 A, D ERBF ”«%£W?U%
B 4, PEBEESETR REAFARBERE, 5, BEINEE—E,
FEVRA 8 DR, R R AR TR . A, WA
HEE 2 R ILE 14,

EN 24 DEELS N, AR IR AT R, M R T
1 K 2,3,5-F 0 =R ey A ek (TTC ) 8% % &% ( Chlortetracycline and
demeclocycline inhibit calpains andprotect mouse neurons agamst glutamate
toxicity and cerebral ischemia. Jiang SX, Lertvorachon J, Hou ST, Konishi Y,
Webster J, Mealing G Brunette FE,Tauskela J, Preston E (2005). J
BiolChem280:33811-33818.) T F-iE A()-PA 85 Bs g AR B 30 Jeg K
JEeg AL Em AR, B RAG A AR S Al a, 4 A 2mm BegAdkn R, &
37CF A Smb 2%%5 TTC # & 90min, KE, AAFEKF sk, FHMERE
F LB A W B R E 4 ( LB A W RAAG AR A 1) PRLERR T

F%O£%%¢Wﬁﬁ4dﬁh,wﬁﬁﬂ}ﬁﬂﬁﬂﬁﬁfﬂw*‘%%&
Bife Me,SO (Shd, Me A7 F A ) 84RGEA BBk 1:20 #fE,
CE AR, AR B 4SS AL BT 80F 0.

TTC # & 72 i do ] B a0 KB4 6 3 dy ol F o 20 B3] ik 3= (1-
e o AN B A B A MR R ) % 100%. ARIE bk e KT 20 B 40 e SR B0
ey SR Rm AT RMEE, B 15 BT,

(6) ()-PA FMGENFIIF4E N AV EZ SRR G5 . AT AR ) KA
KB AL 5. &y AR &

Sibshdp: (1) FHED R0 A, P s s 2, 3 s
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B Aest AR ML Ak T (2) ATIEMEE TR, AR
24 B G ARAE Ik 69 1 22 Directintraventricular delivery of drugs to the rodent
centralnervous system. DeVos SL, Miller TM (2013). J Vis Expe50326.. ), 1 A&
Sk B A 1 0plihr A E RAA KT 3 AHEE AT KA (Alzet 1003D)
{ DURECT Corporation, ALZET Osmotic Pumps., Cupertino, CA ), $TZHI
20645 RALAT()-PA i (S0mg/mL ) EAF, *TREZE4AG /N REHAT 100% A &
ARG ) 69 RS, AT AR MERZAAAL B AR 37CHE,
DR FEARNZ G R E ()-PA FURIE N, TEANZE 0.5 DEF. 6 B AR 24 )
BP s A A 820 05 ) SR8 (5) T hies a1 1EF 0, it e R
Hl, B 16 BT,

ENZIE 0.5 L 6 E e 24 R AT BOATAR Ay bR, R e
T RTALAR AR R A K 35 -Columbus AL 3 ( MyNeurolab, St.Louis, MO )
MBHLR & ) FAA RS IR BT £ 6 IER AR . AT E
KEADERGELALE N FEFRERBE TS L, SSTE S, BTN
10 R E, WHE-RFYEARERE, AL RIERE, wE

EN 24 P EEA R, B (5) ARG o T L A
ARG AR E., FRERABHANELRMEE, B 18 FTF .,

(7) #R0H7:

JAE 10 P AA $, MACO FAE B BHE 2 D erat, MCAO 34
@H%E¢ﬂ%&ﬁdm%h?ﬁgﬁ%%%aWm@%ﬁ%%@%&ﬁﬁ
T Ak o AM B Ao AR, R TR (<)-PA ST RS RS fr AL BRI AR AL

B 12 T AEE, (-PAKFEFF RSB CRERSE, AT
M ()-PA FOAKF i B R 8 5, sty &0, RRALS

ﬂL 7;‘“ \Jrfﬂ- }}‘ };}LX r}:? 1‘:6 1;“{:3;/;:: /F/E }fﬂ .

9(-}-PA 7T

M 13~15 PO RAA B, (-)-PA KR 5 AR KA 36 HAg ik,
A BT AREE, BAEG-PA 9D B AERLREETEIK, EWEAL
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TR, X B R TS e &

AP 16~18 F T A, IE(-)-PA AR89 B A 5 Hh oK AL B 6 R
AEtk, TTC $é& £ %

B 21 By B bk Ao B AR [ 3R A, ﬁﬁ@@%%%%d
RAILATE o e B AR - Ao B RRT NP R B S &

B X E AR TR
5 U (-)-PA AR BB b AT A B R
VA b BT R SR AR 64 BB AU AR S A AT B A 40 A, AR RS, K
s ik A 4G B AR AR T 4

TGS B AR AT AR, AR
t‘{’qH' K/—f/f),._ﬁ/j i)’j_/\/r

AR, HREX
STAAETF R, AL G Z AL BT E .
VAR PR SRk AT AR T AE BE 64 U Sk g R, B A A Bkt
w0 fm, RSO EEE hTn BE AR A T KRR B R

P E OGR4, HHEIEEGE, T A
ARG BB A ARA T R, ERBLE AL MG AT T, BT Mk T
R A, sLBARE T AL MR TEE. Bk, AL 5 ARy
FLVA PR B AS AR A

a‘\._J



ig

15

20

WO 2018/032611 PCT/CN2016/103782

2RE
Mi%#‘%’.é{é/f%jfi ”'"qj 5 & ’jrfl f“ﬁ"’ rgég @ZF;)K d’}f%’f}ﬁ}ﬂ

4. ARABMARR IR ERP N, BREET, FEAEGLTRE

%mﬁéﬁ%%\wﬁ% G oa-F . AL B R G T. 4B G 5T R A

5. ARBE A B 3IPTEMNAT 2R R, B EAT, A S REA 2R
‘il{;

R 7 % ;flf :"%: ‘(&-—a{/\,m % I& u"’} "“%ﬁb o

6. BRBERF R | BTEAMPZRFHR, BB EAT, L8583 ETE

7. ARIEAH K 6 P LA 2R, AR AT, AR A A

T E BB KR

«.4\\
I J‘
P
¥
>
M-
&
=
-

bt}

8‘* "Mﬁ F" m'—“z,‘ /IJ} a’& "'\// 71133 JX/%?’J é 5;};‘1 @jéé}\d;; !é‘/
A FGARIE A E R 1T F AT — R PTG AR 2R A
9., MRIERA)FK 8 ARG Ak, B4R T, P h Ry, 2

yoARBAALRR 8 AT E, BAFEAE T, FIRBRRRIRE LIEY
FRATH R . 'F}‘f Wi ks, A SRR E . BB, N,

Jio Tt PR A ST, 2R fl A



PCT/CN2016/103782

WO 2018/032611

1/10

A e I

R )

(P

i
A bbb RO

e

e a s saiiepre
TSR

e s

arerrery,
“

ib

[



PCT/CN2016/103782

WO 2018/032611

2/10

{-}-PA

B e aticdieones

pep s AT

T st r i r e ra
« PRt i
e
o,

&

%
N
R
oo N

>

{’\

i
e AT

AT AN T A R
% o

MR

N

y

o

SRR e

e

A
T
4

vg;t
e

&

& 4000

2000 4

=X
LTN

e

§

NS




WO 2018/032611 PCT/CN2016/103782
3/10

A

300

2000 -

RRE I




PCT/CN2016/103782
4/10

WO 2018/032611

L
o
o
x.\.w\e‘m Y )
oy
w5,

Aimmmrs sttt

O it NMDA
3 M NMDA

o
A

{

\w :
L
\_.\\_.““
Py

“,

26

.
i
[



WO 2018/032611 PCT/CN2016/103782
5/10

s
o]
T
%
Poact
M
5
ot

R iE {\‘k\\

£

k] £ 3 X
0 2 3

Log [(--PA M)

v

{~3-PA




WO 2018/032611 PCT/CN2016/103782

6/10

TR
% N
vy

7y
:fj‘

ey
e
RS
3
o

Aot



WO 2018/032611

7/10

800 -
o SO0 -

%
o 400 -
=

PCT/CN2016/103782




WO 2018/032611 PCT/CN2016/103782
8/10

£ ¥ ¥ k)
0.5 8 24
& 14
100

o ]
SR ﬁ
s (L% g
S
=Y
O8N o
A




PCT/CN2016/103782

WO 2018/032611

9/10

“+

[n

A 16

%

1




WO 2018/032611 PCT/CN2016/103782

10/10
B~
¥ e
{3
B~




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2016/103782

A. CLASSIFICATION OF SUBJECT MATTER

A61K 31/343 (2006.01) 1; A61K 47/42 (2017.01) i; A61P 25/00 (2006.01) i; A61P 9/10 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A61IK; A61P

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

neurodegeneration, epilepsy, cerebral, cerebral embolism

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNPAT(Cprs), CTCMPD, CNKI Full-Text database, Chinese Medicine Abstract, WPI, EPODOC, stn: I #3258, th&WaEm,
MR, AR, R, MLIBATME, BN, BUW, B2, stroke, infarction, neuroprotective, neuroprotectant, neuroprotection,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A CN 104945355 A (WUHAN OPTICS VALLEY HUMANWELL BIOLOGICAL MEDICINE
CO., LTD.), 30 September 2015 (30.09.2015), see abstract

A CN 102232993 A (NANJING ZELANG MEDICAL TECHNOLOGY CO., LTD.), 09
INovember 2011 (09.11.2011), description, paragraph 0002

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the

invention
“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone
“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

20 April 2017 19 May 2017
IName and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao CHEN, Yanyan

Telephone No. (86-10) 62089312

Form PCT/ISA/210 (second sheet) (July 2009)




International application No.

PCT/CN2016/103782

INTERNATIONAL SEARCH REPORT

Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. ¥ Claims Nos.: 8-10
because they relate to subject matter not required to be searched by this Authority, namely:
[1] The claimed application of claims 8-10 relates to a treatment performed on a human body or an animal body, which falls
within the subject matter for which a search is not required under PCT Article 17(2)(a)(i) and PCT Rule 39.1(iv). However, the
examiner has still carried out a search on the claimed corresponding pharmaceutical application of claims 8-10.

2. 0 Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an extent
that no meaningful international search can be carried out, specifically:

3. [0 Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2016/103782
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 104945355 A 30 September 2015 None
CN 102232993 A 09 November 2011 None

Form PCT/ISA/210 (patent family annex) (July 2009)



N

[ b BB S
PCT/CN2016/103782

A. EAME

A61K 31/343(2006.01)i; A61K 47/42(2017.01)1i; A61P 25/00(2006.01)1;

A61P 9/10(2006. 01) i

FEIR EFR %R 7328 (TPC) B [ I 42 i [ 28 79 SR RN TPC P f 732

B. o ZR AT

B3R R AR PR B SCRR (BRI 2 R ARG 355)
AGIK; AB1P

AL RS Z AT (93 Fo 1 PR SCHR A A O B SRR

e[ Pk R I & 10 7 S e e s AR, eIk aa CnfE D )

CNPAT (Cprs), CTCMPD , CNKI Full-Text database, Chinese Medicine Abstract, WPI, EPODOC, stn; ZI{t32 588, b
BRI, MEARY, Wi, P, MEIBATIE, W, ESE, Rit2ZE, stroke, infarction, neuroprotective,

neuroprotectant, neuroprotection, neurodegeneration, epilepsy, cerebral, cerebral embolism

C. AR
% Ry SIS, LER, FEHMERETR AH IR BRI SR
A CN 104945355 A (RIGEBNELEWEZHRAT) 20154 98 30H (2015 - 09 - 30) 1-10
_____________________ BN
A CN 102232993 A (P HEMEZARIBARAT) 20114 118 9H (2011 - 11 - 09) 1-10
A5 5500025

[]aessor ek e i,

LRI R

* FIHSCHR) R ARSEAL.

“A7 NARERRIAI KBRS T I AR — BeR S B 0

“gr EEFRHRIED NSRBI AR E S RIFE L

“17 ATEEXT LSRR SR AR RE B, B ASE R s | T
%%E?ﬁ%ﬁ%ﬁ%ﬂﬁ@%%ﬁmﬁ%ﬁ%I#(mﬁ
WROSRATE (. R Al 77 4 TR RS

2ATH T [ br BB BRI TR ESRAGL S B30 #

#
7
“n”
“p»

“rr EHE AR A
KH 2 3B R ) £

B4
Xt
BBIAIRR I, S
T
HoA

E,5$%Kﬁﬁ%,@%7ﬁ%
B, NEERESRIRIA

“ X’}
H A B
BERLAERSCHE, S
B R B T A,
BN A B
e R S

“y” BERELEERLAG It

2
. .
RN R 5 WA, R ETH R

5
A

“g”

Bk 3R S B 72 1R
20174 48 20H

Bk R 4 Ay H 4
20174 54 19H

TSA/CN 42 FRFH 25 ikt

rrte N RILAN [ [ 2K &1 1R 7= A=) (TSA/CN)
AR B b RO IE X A PG L3R 65 100088

HEHS (86-10) 62019451

Wiz 2

BiEERD (86-10)62089312

% PCT/ISA/210 (Z5271) (2009%7H)




ESIN DEEiiea) [ H 5
PCT/CN2016/103782

FBITH TR ZER BN 2 A RER R B (B35 1 U252 050)

RIERLAHT% (2) (), A FLARUN] ZRRAE PR R R R B

L. BORIER: 810
FUAEN W RABE R AR AT R 4, B
(1] BCRJERS- 10 ER AR BTN FH P RO AR ESI I REIGYT . JB T AE R R F - (PCTE Y
F17T (2 ) (@) @ FMHNEE39. 1(iv)) o (HZ T RIS R R ACR 22K 8- 10 22 3K i A5 M. il
N BT TR E.

o, [] sk
B e 13 JR TR T A B R (R B4 DA B T B LB E Bk, ELpkH e

5. [ womrEsk.
BN TR MBRGRIE R, 3 VA EANG. 4 (a) 2 AR s A s kB S

& PCT/ISA/210 (BB1T14ETH) (20094E7H)



B EEET
AT FBREAMEE PCT/CN2016/ 103782
i A o A
_____ CN 104945355 A 2015359)% 30H 3[3
CN 102232993 A 201135 118 9H T

3R PCT/TSA/210 (RIGEERIFHE) (200947 H)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

