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[Abstract]
the important reasons for the unsatisfactory prognosis of patients with ischemic stroke is the damage

Ischemic stroke is one of the serious diseases that cause death and disability. One of

to brain tissue resulting from the ischemic cascade reaction. Therefore, active brain cytoprotection
therapy is essential for ischemic stroke treatment. In recent years, evidence from many preclinical
studies and clinical research has emerged at home and abroad. With the emergence of new
therapeutic targets and breakthroughs in treatment approaches, combined with the content of the
latest Stroke Treatment Academic Industry Roundtable, this paper makes a scientific statement on
the exploration of strategies to bridge the gap of clinical transformation in ischemic stroke, clinical
research on brain cytoprotection, and how can exploration contribute to the clinical transformation
of more treatment approaches. The objective is to promote the development of preclinical studies
and clinical research in brain cytoprotection for ischemic stroke, and further improve the clinical
prognosis of patients with ischemic stroke.
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PRAFFFERIGUEHAE R . BRI, B TEHRR,
TEZE L e A (B al) 4@ (i di i R am a7
FERATI,
4.1.2 BENES
4.1.2.1 RIS PR R IR A R AR IR T

DA 2 P Ad A A B 4 2 e —
AE R TR ot L P 2 o S R T T B G B
M FEHEIGI T R E A AISEE TG AR, Iz
TORFRHE N KA, MZETIREZS A R ELH i,
Bt it st 4 B AR 37 367 AT RE 2 G M 242
HRESS R KA

2, 4B N—FUT FeAr L (NXY059)
& — i E R A G BE, S —RNX YR
JFAIS (the first stroke-acute-ischaemic-
NXY-treatment, SAINT 1) B354 A 1699
BlZik &, BB TNXY BE A PR A
R 51 J B AR AR R, (8 55— 0 B R A
4 T30 I PR AT 52 ——38 RN X YJRJTATS
(the second stroke-acute-ischaemic-NXY-
treatment, SAINT 1) 44 A 7319561 %56 h
WM. A ZEHRRIR YRR, 45 R R R IENXY
BT A FITEEEEE 190 d mRSIF4r (OR 0.9,

95%CI 0.80~1.06) *”,

HARFIZAER B ARG BR A, TEIE R BT
FH R 2 T AR 2R P ER . — T
19350l RAF A Hmeta s i, MGAHLZTE2E
TR R A AR E TR BEE R TS
AR, BEAh, Mk HIZe T R S ke
FIBL R, SYESHRAEY SRk, A e,
— AR T IR 75, SRIM, X L5 H
B AR T  fEE AHE, R ZHIXY
Il RO 50 R B UE A IR R 2= 2 R AP VR
PR FF R 19 I Bid B MR S5 A I R A 52 27 I B
SEAMRATABGEAISHZ WU, A, FsfE
FHINTREE 2. BRI AIE R 5T, A
5 A JEC X o AU e LR 2 R 3 A SR T B
BRIERIINER

R AR ST BB S I PR 5T A 3R
FEFTA AR S 3, H 0 AR S0 P 1 e o =
PRAIF T R T 22 8 R 7 i e A i 5 O 4k
KPR K G B E R AT R AR
Mo TASTERFFEANA T 120001 K 47 2 ik
BRIAISER, 1: 1L IS h 2 A K
W FMGR T2, AE K48 DN g T ko 5
1BI714 d, 2R EIR, F9/E90 d, IRISFIEL
PRI SR B R 1T R T s hr 2=
(mRSIE4F <14}, 67.18% vs. 58.97%, OR 1.42,
95%CI 1.12~1.81, P=0.04) , Z%HF 5T 648 T
RRLFVEA X B2, TE—E R LR
it 240 S 4 0 OUHE R PR O B, A T
YIRS A T R TR,

WABHL A B T P2 — b R A 1
R, E AWK B2 T A K P R E M LA, 1%
PP AEE IS i, A E A ER K
PNWRMSCHHE A LY, R 308 3 1 00 5 5 o 22
PERE G SR . A1 e ML G0 s 7 A R R
FE BB P55 2 Fh ik 2R3 B0 2 L4 BT,
ORI 98 /2 o 2 R e L e 4 850 ol 4 5%
15 5 ReFERT, TASTE-SLWFFAN AT 9144 %
T <48 hIAISEE, 458 BnikKikhizs
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AEEE N AT 2200, AT R ATS I
EHITUE (MRSTEA <14y, 64.4% vs. 54.7%,
OR 1.50, 95%CI 1.15~1.95, P=0.003) , i H.
AR, BB R E, KokA
AT REE Be BRI 25 T TR S 7 A Kl PR
FHHETIRE,
4.1.2.2  IMAEFHEIRYT AIE RO IR AR

A8 B AT PR 6 7 T BEFR AR 72
ORGSR I 7 40 BUCE 2 /i)
[, AR, LAEFRAE i, e PR R LA
Ja AR, RAE RS X I R, A
B FGE B TG . FEE BT IR HELE, Xt
IV P i A T O 7 B R 9 IE A BB
ik, HER e 45 R PR i Al AR 4777 B A
WefER

i, B BT LA Ak A A AR
B Z T8 7 B PR UE B . — T RTHE M, ARRENL
BAIIBETE A T 13 Bl Z B 6T LV O
ATSIBE, HrhASBiIH 2 Xt s i DX I i) 4
S} [E] Bl ok P e R M v BN AE B K (4 C)
HAp M A A AT PAL0 mL/mind £E4i 15 min,
FHEJEPA30 mL/minfF 225310 min, #F5T
Z5R TR, R BBV HNRTT 4
Wty HEZIRIFREE3~T dJFCTERR
AIAEFEARFLE /N (19.1 mL, 95%CI 3.2~25.2,
P=0.038) , [HiZ4 /AT ZELZHIHAKRCT
Loyl

b7 T 19 = A 11 = 71 [ S
(endovascular thrombectomy, EVT) FAIS
BB ANA-TR Y7o % 4 1, M4 NG
JTIR A N A-TBR SME REVR T 26 P A o 22 AR 9
FEfIEYT (extension of stroke care with
adjuvant neuro protection to endovascular
treatment-nerinetide excluding thrombolysis,
ESCAPE-NEXT) WIS A K12 hNIYAILS
B, BEYLE THNENA-1 (2.6 mg/kg) B
REFE RS, S5 R RNA- TR AEVTHIE T
FMEVTI®ST, ARESEE S E S,

P JRE T T R 4T D B 1 i T X
SRR, BIK PP E AR AR, JINE AR
3, B BE P ETE S BU ARG T HR A A T BRI
IS P8 IG YT 5 R A PR RETE S . BT e B
W, PSRBT A BRI A A P PR YT
M TASTE- 2078 IEFEUEAT A, BTN 2 Hu,
XUE ., FEAL, Z2RGRD R, At A 13621 %
99524 hNHITEAR LV O ATSH-H2 52 A FHE G
TR, BEALE A HR R 28 SR S L
LRIAN14 d, XF P R 90 d R EFIE R T
JE', HRETHT I EoE B A TR B, B
EACRAE20244E 55 16w R A iR & B R AT

IF BRI — PP IR S T 7R, R
e e, FEL L 940 2 200 AR TR i EL 28 ) S
JEERS, RN R I . — T NIBAIRCT
WA TA6%) K Hi4.5~6 hi AT, FEHLL
TR EEMrt-PARK AR YT Birt-PARZR
I7, BERRIR AR TR TT-PARYIEAES TR,
HBERMZ L, ERTHARRY, FHit—
HIERIGIE,

il 2 3 B T 22 B 4 24 EAT e L 2R
oI A PR 3P R T R LR B R TR AR
1M, 75— BN XU RCT—3 ik 45 7
ZRYER H MBS IGTTA IS R 242 9 (arterial
glyceryl trinitrate in acute ischemic
stroke for neuroprotection, AGAIN) #f
FENATA0BI BRI TG R ATS B2, FEAL
%2 EIKAE IR H ol (X5 4) B8 P b
K O BRAL) RTT, SRTERAAME L, R Y
90 dif RS 132 T 2 (mRSHE7:0~277,
75.0% vs. 65.0%) , HLAEFE M AR AL EE /)
(33.2mL vs. 38.9 mL) ", 532K R FRIZ
2577 RAEBCR AT REAA].

PR TR 2 Wi e A 38 7 2B 1 P TR B A4k
A, BT R E R VER SN, AR D AR
BT BB TR 735, Hak BA R
B AT, R A RS AN LR AA | fie o 2
FRAEAME S VA SR M 2 b SRR AR . — 300
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BEAL . BUE (19 112D/ T I PR BF 58— R R
KA Tt-PAIRITAISHYA RLPEWFFT (efficacy
study of combined treatment with uric
acid and rt-PA in acute ischemic stroke,
URICO-ICTUS) H, 4116 AISE & FTrt-PA
VA AR i B AL 4 52 PR TR B 22 RORNG YT, P4
900 dfs EELLR/RMERIFARARIT ¥R
X (mRSH4F <14, 39% vs. 33%, OR 1.23,
95%CI 0.96~1.56, P=0.099) , {H KRR th5%H
AR R P12 R i B gt R
AT, FITEIESEIE RS T RO I AEH
APR, 752 TR MU A4 I R AT 55 2 B Uk JR R
UR=P R (SN
4.1.2.3  HZyxdiiery

E4 N1k, EATFRE TR Z H 2GS TALS
ARl R AT 5, {EL o iR =2 1 S 1) Il R BF 24
HEUE IR, ST, —IZ HG, BUE I
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ke e iy A R, I H IR LA A N
14 d, EEER BRI HEE28 diy A
P REREL (0/463 vs. 6/473, RR 1.013,
95%CI 1.003~1.023, P=0.031) ; RE %
Jy W R R 06 41 R & 28 d 5 R (mRS
P <14y, 71.3% vs. 71.5%, RR 0.989,
95%CI 0.734~1.331, P=0.940; mRS
P <243, 78.2% vs. 76.5%, RR 1.492,
95%CI 1.013~2.198, P=0.042) , {HiZHF5T K
HEATE R I (90 d) AR S e 4
W5 —BUIFiCHE, BRI A S RCT Y
AT 3B Z F ik rt-PAIGITRYATS B, 45
RPETR, HRIk G TR A B E A ATREARTG R
WG (MRS <24, 78.6% vs. 66.7%,
OR 1.498, 95%CI 1.106~2.029, P<0.01) **,
BLFR AR AT R TE NI ARZ FP 25 A B AR E AL
(IR Sl 2 SN [ SR INGEE LN
LR ST R PR AT 7 A T30 IE
4.1.3  tetkHImgnieR

I A AR R R R A ORGP 15 7 AR

2R S5HANE, HAOAN, eI B
B, DAL/ E AR . B A BRI BT
2 AN LS 2 2 o A v EE MR BH, e R AL
DA R BRI » P B BRI A% 5 BRI
RIS RSB E R BRI R,
HATSE S TR B, S P A A A F AR
EAH IR, 2B E S e, R UK
IR, R S A A S 2 P N S 4 A A
B TR I 240 D 8 A A5 ) 2 fh 7 M T Ol 2 5
=k, BEERN I EE.

7 S B 22 14 e PR RTRIF S UESE T T 447
VXA P R 2T B AR T4
R y7 ] i 2 AR bIL ASE Ik AH R AR 4P AR
LR PRI ML AN e, B 28 R RAE, M58
M TMIEHAEN S, Bal, CAZ0%
AN A BE2s A St AT IS M I R e
BREVRIZ AR R R 7E, HFA58) T— L84 7
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Bz ki 7~31 A s, Hor, S8 gz
ST B K T3 < 1074 B M B BT 4
il (bone marrow mononuclear stem cells,
BMSCs) , 458 B IR, 180 dj5 4 pBarthel
L (63.14) vs. 63.64r, P=0.92) A FLIE
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ZRIPIGITF B MANREM AR
HAfSL, {HIESE T BMSCsiy 4 4", —IRCT
PINT 3B AR 2 E AR A, IS 2
T AR FE R T ARG, 24 Wik 4k
W22 B R 2% (mRSTEA 7 5034 : 34,
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T, e X — M 35, Pl T 8 e o A0 D 9
BMCRER vy Z T (v aminobutyric
acid, GABA) , Al s & SMHGABA a5
ZAR, BRI M2 B2 A 1, A F TR Y
TR . S448192 —FPHMAIGABA o 5
SRS SRS HU, 7RSI A e BT
$i 1 A 22 70 % A 1R I 2 0 S LA R I RE
IWRAE . E—TE Fr 2 o, BEYL, WE . F
A7 22 R0 B 0 —— 20 01 e ML= O 1 R
GABA , o STEHIHIS448 1914 itk Al 4 vk
1846 (randomized efficacy and safety trial
of oral GABA, a5 antagonist S44819 after
recent ischemic event, RESTORE BRAIN)
W, 585G HBRETE K3~ 8 dITUG 7l
257544819 150 mg (197f3) , S44819 300 mg
(1956)) 2R (193%1) JELEEIT 290 A,
HEIRGER B IRS44819 T R IE ATS B KN
90 dBI A RIS, (XTI T A 2R R S S 2
YRRy TS T T ER AT T 18]
4.2 W75

K S TR 45 2520 H AR ) LR AL 252
773, ENAS I EoR R AR A, HoAth
BIMEZ T, A REZS. BN AL 90K
Bikr (nanoparticle, NP) | /K4S, HAYTE

TREAYAERARA AN, T35 A
FRBE R TR 2 4 SR R ™, BT,
2yl ad R 4 2 A R S S A B A 4
Ha PRI VERT, ARAATI 75 3 2 B I PRITF ST EA T4
= (F1) BEEI,
4.3 Ae2Wim e R I I S

ULAER, A KA IR A AR P B 25 ) R
BRI E I I SR, IR
YT AE B ML A AP R T Rl e 22 42, T
HATPA—ERE B b A B i B . BRI
RIS YIIANIRA IR A, I, FRI S
YIRS T T R IR RO B S R UL,

RICRE—F T8I EGRYT J7 %, @ *f
IR AT IO, R B LR LT SRS, ik
HUAPIRIEDTBR MR T PR AL, SE5E TR A%
B (WURELZR) X it ML AR5 P38 W M A2, AT
7 SR kAR 495, RICHVERIPILA] i R
Bt A, BAUESER, AR L, #h
22 IR AT AL L2 S A IR AL A K2
3, e H PN IR b A B

LA, 22 Tl RAE T X RICIR T A (]
2 T gl LA I XL R ) 2 A AR A
HEAT THRZR o 10 i A Bl ik of A B8 A A e A2

(intracranial atherosclerotic stenosis, ICAS)

1 BUERNURGESFEEYMEEENT RSN

Table 1 Currently prevalent and novel drug delivery systems based on new biological materials

BHAR AR REZW
BESE. Te. RILE, BEETHA, e
SYAZE N = N
EMEE nmssma—mas AL EHBETH
= PR, SRR BRELD. B
B pmstiy, SONRER TERTEEREE Syl
iy ERTELNT EKEMEERELR, A RERYE TS RAR, JRE
BRED m s mIERERT NRRBAENA THETAN HTa R RReE. TAR® =
e IR, BEER, BRETH N
moves Lo SR RrE LA
gz BIATTERT RIS, B R BE )
S gt HEES (WER. RE S0
N X R u% = ) RANeZS \ \Y ; [T
sz OB BBLRER AVBANSRL PP
SRR, RS BIME R, et

RN, HRES

E: —ATFHARLAE,
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JIr SR A8 A i L R 2, A P IR C T3 511 40
A18~80% (103%) FI80~95% (79) AEth1E
ICASEE, S5 RIIEHIRICIAYT & 44T, ]
WER AR R 25 A ML SR PR P/, 2 Bk e Al
MR £ ™, AR, 7EICAS
B, RICYAY 7 W] VB RRIAE 22 {5l 14 i £ I 454
5, VT e R AT B, SR, B
—TN T 30336 I Z P ORCTIH AL F]
RICHMBIATT ISR EICAS R Z A
M HRZERY, ZIRCTH &I, X T%
324 W R T2 hN A B Z Bk AR B LR
MAISHEE, B HRICIAITZ 4, AT, HAH
TR IRE" Y, T2 MR Y
AISEE, FE M FEAE N FARICIEIT NS %
& AR, SR R T AR T
X T2 H AT AISERE, ZTUMEARCT
KL, 5Bt bl 5% s BUR R JE B I RICIRYT %
AL RIAT, ARHEHIPY IR, FLAT REA T
JE 2 I AR A BT T (2 3 2T R S O
GRS, B BN AL 7B INTAS
(cerebral small vessel disease, CSVD) g3
F360 1 AT REFERF ) CSVD /)
BEARCTRM, KN ARICIHITEA R
SV, A TR BE RN RE RIS,
ARG M 20 £ AP v 7 2 R B P R
WAIMHER 25, B a4 ERER, 8
FEA R M BE R, eI S RER A . (RIR
o 40 AR B B T ¥ R B A B R R R I
B NPEIR DA S R AR A, 9T A, SR T
15 AV 0t i 25 A 2R A S AP 5 2 4 R A T
B REVMAERIER, —TRCTHAT33
BRI BRAE B 8 2, R AL i 2 A
IEIRYT AN B, 25 RN R
FIGET 5, B AGRIGTT 4L Bl R
PR M AF (P=0.066) ", Z 1%t} 1%
FIK R ATSIR A BT SR I, RARENS A
e B PR IRYA YT AH X 42 40T 47, {5 T
RGN, — 0 A IR S B 5T

v P L Y 7 RETE AN YS A (reperfusion
and cooling in cerebral acute ischemia,
ReCCLAIMI) X 205252 T Zhikf-#EEIG 7Y
BEMATENIRRAL I, 855 &, IRiRE
Jr an] Ay, H5 % B 2R B 9 A0 A v I
KUK (OR 0.09, 95%CT 0.02~0.56, P<0.01) *”,
TR} 0L P A TS £ 1 R B M BA 5
FERT 3Bl B2 Z AR IA TS 36 il i i AL P A
FEWEHEAT TR, 4R B RIRHE Dk A
fili7K ik (P=0.001) | i 1Mi#%4k (P=0.016) , H.
HELFHIGEIR AR (P=0.017) U, 5341, £t
JE TR ATSHUR U 5 BRI T I 22 4.
AT BRI R, IEE BT XA

BT 37E B8 1% 012 8 SR P L 7 Y [k o
3 (external counterpulsation, ECP) 4]
A WL s TR FA 00 i FBE M4, w3 Aii 1L 378 O
i, MR o MU 4R 2555 R01E R . 19974E,
Applebaum Y HE 58 A 4L T 3561 F1 184 ki
BB R, RIECPIRYT e B &g
BB AN Sk ML, B R DD R R
AR XA ICRIRT A 3R 4. 20084F, Han
S BRI U IR IR AU T SOBIRE P 1
R ML 722 Y ok L PE A R 2, S5 R B, B
W ZECPIRYT &4 HA R, IR, Mg
WFFTIER, ECP] 42 43 il TAISHE 3, Hal ek
5 RS B A b Sl K L S 22 B RE I
4, Xiong %S ECP H38 A TS5 3 il I 37
S35 B0 ik F 1) B AR R AT IR AT, A5 R R I
E CPa5 8 1 i L 4 53 2000, AT R 2231, FE2
SIS AZE A, B A-~F-2 2 ik e 72 ] 22
FEE K-, [FI, AR AZB150 mmHg (RP
0.020 MPa, 1 mmHg=0.133 kPa) #2697
s 5% i XL 144 3 4R B R, HL>10 h) Sz 4
WRITRENGE R TUE"" ", BANEI I & B,
ECPiRy7 vl BRI R 722 S 1, 4 03R48
S, $&RECPEGBE Bl B ML 2F AR 1 H
ERha e, St Sk EREE R
1BY7, —IZ L BT TE26 B ATS &
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IESE T HATAISEB & % A4, 4
M55 —IAAS15B1 B 1 2 O RCTAR & B
H 5 ATSI R A e,
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Il PR T BFF 55 2 B, 3l 9 S P G A] DA KRR
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