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Abstract: Globally, stroke is the second leading cause of death and a major global disability. In China, it has exceeded heart disease
to become the leading cause of death. Thus, it is urgent to prevent and treat stroke, particularly ischemic stroke. At present, except the
tissue plasminogen activator (tPA) only therapy for ischemic stroke with proven efficacy, the others still lack evidence of
evidence-based medicine or their curative effects are insufficient. However, in recent years, Chinese medicine, such as Tongxinluo
Capsule, in treatment of ischemic stroke has attracted extensive attention. This article reviewed the research progress in mechanisms
of Tongxinluo Capsule in treatment of ischemic stroke from two aspects: vascular protection and neuroprotection.

Key words: Tongxinluo Capsule; ischemic stroke; vascular protection; neuroprotection; cardiovascular disease

i A PR AE A BRI B P2 55 2 RBUELA R BE A FIERAL S5k i (57 1™, i i Ao
FtEpmt Y, TP R E AR R 160 JTASET R A oh BT AU A T ) 85%. AUk, B iR B
A, CEOMERBBOAE | SBERED, X Wb AV ERE. BT, SR

Wi HE: 2016-12-13

BEWE: EEREAEMPTO R (“9737 1D (2012CB518606)

EEEN: X %, B, MAEs, B AT PEES G IRIT N MLE R . Tel: 13716742693  E-mail: liushenyangfan@163.com
«BIEEE ROUE, 5, PETERR L, B0 A% S5IRK . E-mail: lushenyangfan@163.com



° 2322 -

¢ 34 Chinese Traditional and Herbal Drugs 38 48 % %5 11 #] 20174 6 A

BURYT A AR RN ORI A 52 B[] o P i
h L 2 B B M 3 SO A SRR I
FGEIRIT SOANEE, T k2% 2 B4R 5240 77 1) A il 24 1
FE AR (CUR fRFE O 7ER 1R Bt fix
R TR T BUF G ARTT 2. IO TTmA
Zx, K&, . oo, BRI, B, SRAT. UK
M. BE. S RECEAMAR, REEL
W, ARSI, IEAR BRI RO
g AR ML i 2 v, G PR P SR i 2R R S SN
PRSP FT R, FRAIE 20 TR J R s e pE A
— TP O 28R YT S B i i 2R T R RGN
R, 048 B B S Ik 26 rh B
The ™l 5 — T 02K VA T SR L N A Tk
W SR, FLURRE NG BB B IR £ Th RE
B, JRReiRm B AEE e . A SO I R
PR ARG B T T, K38 O % I T B A i A
VE ML ORI 78 3 AT 2534
1 SRIMERNZE A & R AL

i i A b R R TS KR 2E . Rt
57 P BB 512 1A B T e RS Y. G ot ) e AR R R
PRI, e RN AN 2, M - ATP 4351
Na', K™-ATP G Mg, Na' P KoMk, 5l
LA M A, AEMAN KR CaT A, 4l
WS BER, BOSANM N 2 A EESR, SR A A
MSEFIBEIR, KEE e, HRES RN £
FAUT IR MR R 20 i Y 5 R AR 5 | R g R
RN R R, RERAER, Mathitk
RERG A SAILYNMIAET:, WHREAIIIRIE. W1 AH
WO XA R R £ A4 s S, Bl
RN 0 R N, 2RSS, o e R
M/ M IRRAIAE . &5
2 BERATT BRI X 2 A4 R AL

B AT, S i A b 10 25903897 AL RER A
BB KM AR T SR, MR IT B
IR A R (SR, AR AL B 32 AR X
Jiifle PR, ASCM I R 5 -y 7 T g8k
BV YR T SR I P 2 A (R AR R LA
2.1 MERPER

I, AT BE PR SGE AN AR S0 P 1l 5
PRI S AR AT AR A IV R, (HI E, AR
PR BT MRS L N 7 R B R AR SR . —
FECHh, I A CR Y SCRIESR N B ThRE . BEA i
YA EE . s PUinAe. Brod e dnpiE e

D) R SOKE B R AR 2 YA i AR TR A T E
OV ZR R I AC A B AL OR AP B o BEAT A
2.0 PRI BE B i B5F FE - (blood brain
barrier, BBB) HH ML A B2 e N 2 [R) B2 55 4. ik
R, BRI A R, A MRS 2 2H 5k
AT ZZ 31137 it - BBB Bl U 2 e 1L 44 i 45 o i 452
it E BN 2 —Y . BT, 5B i A A
HrR YT Y, O 2% RIS T Y 2 4k 45 R4 BBB
giR 5 heE. xIFEIE ] HE e tmh 703 028 %t &
Sk A R ARE AT K SR 0 L 8 AR ) B P I R,
28 AH I LML B2 A0 A B W R R TR AL, T L LR
M2 BEFEIX S X DR B 23 S L A PR
BIAbTIFTBCIRAS » AT i WYL 2% BE LR 47 S P b A
HER BRI 2, 8 I o, X LR e v, IR
e NS o XA RS OIZE AE Rt e 2 e R
UG PR PRGN A I, @02 RefRY BBB ML
K SN B AR 5 R e e, CSCE IR E IR, I i
FBESCARRR, B Tihe. M S100B & A Al fE A
[k BBB 145 At As T, Rpa gtk
I 4o 24 AT LA AR AR ot 2L P98 9 K B LY - STO0B
HEKF, R BBB, MIMEDKAESEAR. Liu
2 TR0 B0 380 0 8% 388 3o o A e i ek i 2 v /N B 1 4
AR S g AR B 5~ F 4 A 31 -6 (TL-6) L IL-1P+
R R SR F--a (TNF-a) RIS 985 R MY,
Mo £ 9 BBB o 3 it & J& H A B ( matrix
metalloproteinases, MMP) & — ZH &5 4K i 1) I Bk
UIEy, fesmanius & a !, o, MMP-9
R TR 2 1B A R R AR R R L,
MMP-9  7E 249 15 e 1 A5 74 60 A 88 e o, A4 f 2% v £
Tt W i K HER R Claudin-5 371 BBB,
Hhn BBB EEYE, ndE G it ki
WFFE RIS O &% BE I I 6] MMP-9 3Rk,
BBB #iffi, {@#EAATIREME o I ARHIF 7875 A L I8
L2 R8T ROV PE RN BE 22 MMP-9 (13341,
B A B AL &% BBB [ EE L A5 R 4 5y
HAZMAMIIRE, Hrb ol i 2 Mgy [
NO. W ZE (ET) | fE4ERF LA S 7K T Tt 4L
TR, Py R Th R RS 7 Bl 1 o 2 o R S AL ] o
AL AR . DR, P R e G A e (g o
TESTRE AL, T IR o 285 T SR L A i 4 v 65 B N
PRI ThAE . T3 SO 5T R I8 0o 4% R 18 i A8 46
B MK NO L FE 85 R F K AH KK Ccalcitonin
gene-related peptide, CGRP) 7K°F. B#K ET &, &



¢ 34 Chinese Traditional and Herbal Drugs 38 48 % %5 11 #] 20174 6 A

© 2323 -

N INRE, IR TR . R RO R 2= 8
PSR 38 o B (00 2% R A I A AT 5 K BT
KFo

2.1.2 REFMERA R AE BTG sk i X
TG LR, DR R L 4347, A e L A o 2 o £
HENRITHL R L — o IRBEZE A, iy [X 42k [
M A2 A B T G ST SCAE R, G B ifi - 1 1
WEEE, WHENEEMETIRe. MmN EEKRE T
(vascular endothelial growth factor, VEGF) g%
AT 24 A= KR ¥ (basic fibroblast growth factor,
bFGF) 1 ML 7 5 75 Thi ke H A H . 958 |, VEGF
EME Bz i HRIACH M, 4 F4MEMEM
VEGF §EH 2 W00 52 20 i /8 328 s MFESE S, i
X i B #2270 S e S 4m L bFGE Rk 38 m,  {e ki
B e BEARRT SO, S04 RS R A A
AR R BRI A T A o Al 200 R T v P
50 2 30388 40> 6% e A1 3 JR) e Ak Pk A P KRR A I A
Az, HHUHS 11 VEGF kAR, I ZPIERT 7 i
A BY K BR AR TR B A T 0 o0 485 0 0 8 09 LA AR il R -1
5N R ER I TR Re e i I8 3T AR

2.1.3 B MBmAR S MR S H A
A MZRFE. 4R, AR e
. AR A4EER O RS HERRY,

IEEZER R A KBS MR AR = R A 0%, IR
TR S SO i I RE T, RSO, LR
PR, MLVRIR AR 5 5 H A i R A 1Y) B 2 A 5 [R]
Tz ZIIGPRRT S0, 38044 A8 L3 A
FEREF bk i A 2 4,

2.1.4 PURRAEA SIS T R Bl i e i 2 A A
W ILERIEALE], BRI, PURRIR ST A SR A A
PR YT RS, ISP/ MR PR, K, Bt
ML/NRIR ST A B L i 2 o iR i B A, B ] T AR
RPUMNRIAIT B R R,
286 of B L P o 2 v BB AT W R L /N AR RN T
TR o PG AR R g o R A 0708y o T A0 288 X
P i A r 2 BT PN s Y7 2 25
FU R I P R o A B B 38 0o 248 A 5 B0 ) DTS AR [ 45 P i
BiYEF, BA RRSAHS N #3025 7 1
135 BIKBESE R E, R I O 2% RE 3 0 i A 1 775 2
[1 (thrombomodulin, TM) [ ZH 44T il J5L i 771
(tissue plasminogen activator, tPA) /KF. PR
i R I E Y4 7). (plasminogen activator inhibitor,
PAD /K-F, B ERHEAAHEERN, EE

DO KA AT R A T RE . D- R AR R AT R LT YR
I 2TV B K A 7 A 16— FivRe S 1 B A 7= 76 1T
Frhfe s, FrREsR. SURMR, 2AENE
Wk e 4k R AT U I RIS bR, LS AR
R IR o 245 Fi AR AR P A5 B A4 25 50 ok oA A Rt 4, £ 5
K D- MK, Al S I O 2% B LA
2.1.5 VETIARIEF e AR 2 s A ) B S A
R PR, i A E B (TC). AR AR R A
(LDL) S5=BtHM (TG) Tt 5sh ksl reasfb ik
AR AE I R AR B VMG, s RS E (HDL) %)
ZhIK o RERE AL LA (R 3P E ). Rk, AT B
ARG 0 24 e 0y o 2 R e ot 4 i 4 e ) 2 B
TBRNE . SEIGHT IR, 04 BRI PR kR
REREALASI TR G 1 B /KT BE e B0 ik pls BE B B4,
e RAIE 7T 12220451 B, 388 0 2% R U 14 Dol I 12 i 2
R AR K, F#f& TC. LDL-C. TG, Ft&
HDL_C[32,35,44-48] )
22 MEFRPIEA

PR YR T BB I S A N AR P 5 2
B B 155 0 E o RE, SRR RS AT K
T fl I Y P () SRS, JFL R S e B R A
PR MBHE. Bl RN, 4
TR,
221 BN MHZIEREN s nT LS
R AR, LRSS &R, 1 Hm
BRI IE R FRI AL S 805 il 8] R A 2 B8R K
SEHE N, 2 R ERRAE TSR - E-D-
RAEIER (NMDA) 324S5 Ca® fl Na #E M2
YU P, (R 23 R AR nT A T Sl 1 1 a2
F3-FR -5 H 4 RORIR TR (AMPA) 2 {K{f
Na HENGNA A, 3T 2 40 B s s A AL AN A
SEILAMIET Y, P, M TR IR,
JCFLAS ER AR St i 450 2 S AR Y, B
BEL W % 7 14 2 25 PR 23 M 2 AP 8 (R 1 B B YR T
mz D3, B B A BN R P O 48 BE PR AN
i 0L~ PR A 43 K BRI AT P M A T S R R K
E/NAEAETEAR, HA WA R ER .
222 IREESHEEL B ERAE R AR, AR
ARPENERS, ATP 5=, JUARERICIRRS, 41
JEFMeAl, 58T RENR, JIRSEE, TS
Zomppper-M, ik, BEWTES B AR
T AT AR IIE O 4 Rk D o
VRSB0 R SV PR AL T 9 P o A A 5477



© 2324 -

¢ 34 Chinese Traditional and Herbal Drugs 38 48 % %5 11 #] 20174 6 A

223 R EBESD RS R, RORE RN
ey PRV SIS T I 4 RIS AT 35 W] 77 A
o2 REM A S AR B A, R e i, AL
V). ORI SE, XS T 0 2 Rl B g o
A4, IE AT PR AL TR0, R, SRR A
PURA AL Bl 1 3 25 g e Ve T 8 ), AR
1L1 (superoxide dismutase, SOD) M2+t H ki
AAWYIEE (glutathione peroxidase, GSH-Px) & 2
FhEEA BOERIA N SR BENE . FREH
FEZ A AR PUELEE, 10804 BE Y sk i
P i A K U 4141 SOD B GSH-Px 8>, ]
FER @O BRAIER A HEER .
2.2.4 HNHIPRZANMEIE T AR BRYE TR SR
R ) EERE L 2 —,  EE R AR SR
X. BFit, PUET RS EZE . MM
THRERZ%ER, Hbhdnkgi g
caspase MK FI9E caspase MAGIIHLE . 7298 T2 2
i, HEMETEA (W Bax) METETEA (0
Bel-2) (1215, 1Mi% 7 0N e Kk IS 0 4% BE BRAR
AR ZE K BRI~ I 7ty 77 Bax 35, I Be 40 Bel-2
FIE, MW 02 e T TR LA G 2 rh o 22 40 i
IR, REMLREN.
225 WINMEEFRETNE  BHREY, el
I PR 0 () o U 14 #2278 72 A7 (brain derived
neurotrophic factor, BDNF) 54K KT (nerve
growth factor, NGF) H] DL {2 i Gk 1 5 A 20 240 i
PIfEEA A, SEEMETohREDIRES, (Rt 5240
M2zt E . BDNF 2 560G 1R R
W A R n] L R NGF BAT T Z I
e AR5 R R 2 AR O R, B P
PERRZEE TR /K R A2 ORGP R B 2SR 2 —
WFFE I, 3800 285 fie 8 i A 70 K % sfe . ] 32 fii 2
21 BNDF 5 NGF 1% , #2402,
3 HESRE

AR N 255 5 f 5 2 g 2 R
2 TR TT LA i 2 AR X — RO AL 2% )
AR . 8048 B I R S IR
PR 5 TETATL 1) %o R T A o 2w R 43R AE T, Fod i
ERYBFERY BBB. MGE N B DIRE . (R i 8T
AL HGE MBI ik, R MAESE: MR
PUFE R A M U LR B 1 . IR S A X 1
B PURAT SR E IR R R IA . AR,
TE Lo 2818 97 S IR i 2 mh B R Al 5 s R AT 2

WAELE— S0, dndERht 70 s 2 AR AL 32
PEANGE i ARBE T sk = v o = (0 AL K 5
TIAN, AnfeT i B O B AR RN RIEZ Ry . 2L
VERINLEIR 258 i el , (B At — DR )
[ o

Sk

[1] Liu BW, Wang W Z, Lee L M, et al. Stroke in China:
Epidemiology, prevention, and management strategies [J].
Lancet Neurol, 2007, 6(5): 456-464.

[2] LiuL, Wang D, Wong K S, et al. Stroke and stroke care in
China: huge burden, significant workload, and a national
priority [J]. Stroke, 2011, 42(12): 3651-3654.

[3] Tsai C F, Sudlow C L. Epidemiology of stroke and its
subtypes in Chinese vs white populations [J]. Neurology,
2013, 81(3): 264-272.

[4] Sun H, Zou X, Liu L. Epidemiological factors of stroke:
A survey of the current status in china [J]. J Stroke, 2013,
15(2): 109-114.

[5] Khandelwal P, Yavagal D R, Sacco R L. Acute ischemic
stroke intervention [J]. J Am Coll Cardiol, 2016, 67(22):
2631-2644.

[6] Seitz R J. Platelet GPIIb/Illa receptor antagonists in
human ischemic brain disease [J]. Curr Vascular
Pharmacol, 2008, 6(1): 29-36.

(7] RV, & %, & W & Bk L2805
eI T o RO IR T T (0], P E AR, 2007,
32(18): 1928-1930.

[8] LT, EEAE, KK, 55 @O RIEIIT Sksh
MG AE T 20 S 2 e RGN (7], P EEIERE
k& 2013, 13(7): 844-851.

[91 Kim S H, Chung D K, Lee Y J, et al. Neuroprotective
effects of Danggui-Jakyak-San on rat stroke model
through 1. J
Ethnopharmacol, 2016, 188: 123-133.

[10] Taoufik E P L. Ischemic neuronal damage [J]. Curr
Pharm Des, 2008, 14(33): 3565-3573.

[11] Kato H K K. Biochemical and molecular characteristics

antioxidant/antiapoptotic ~ pathway

of the brain with developing cerebral infarction [J]. Cell
Mol Neurobiol, 1999, 19(1): 93-108.

[12] Zhang L, Zhang X, Zhang C, et al. Nobiletin promotes
antioxidant and anti-inflammatory responses and elicits
protection against ischemic stroke in vivo [J]. Brain Res,
2016, 1636: 130-141.

[13] Fagan S C, Hess D C, Hohnadel E J, et al. Targets for
vascular protection after acute ischemic stroke [J]. Stroke,
2004, 35(9): 2220-2225.

[14] Liu Y, Tang G H, Sun Y H, et al. The protective role of



¢ £#% Chinese Traditional and Herbal Drugs

FA48E F11H 2017E6 B © 2325«

[15]

[16]

(20]

(21]

(22]

(26]

[27]

Tongxinluo on blood-brain barrier after ischemia-
reperfusion brain injury [J]. J Ethnopharmacol, 2013,
148(2): 632-639.

R U I R BT K BRI i R A S
fElE A2 Kt AR AR [J]. T E 2k, 2015,
24(24): 94-96.

BUKE, EREA, B 4, & EOS KRS s
PEAE IR MEIR RIS RORZ I [7]. B BE2 R
#%, 2006, 20(3): 37-39.

Kapural M, Krizanac-Bengez L, Barnett G, et al. Serum
S-100beta as a possible marker of blood-brain barrier
disruption [J]. Brain Res, 2002, 940(1/2): 102-104.
R, 5 B, B, SR HTRLE O 28 R KRR
1o 5 L PR VR - A O B R PR L (00, IR
MRZ 2 44 35, 2007, 20(1): 35-37.

Chaturvedi M, Kaczmarek L. Mmp-9 inhibition: A
therapeutic strategy in ischemic stroke [J]. Molecular
Neurobiol, 2014, 49(1): 563-573.

Kurzepa J, Kurzepa J, Golab P, et al. The significance of
matrix metalloproteinase (MMP)-2 and MMP-9 in the
ischemic stroke [J]. Int J Neurosci, 2014, 124(10): 707-716.
Wang L, Li Z, Zhang X, et al. Protective effect of
shikonin in experimental ischemic stroke: Attenuated
TLR4, p-p38MAPK, NF-kappaB, TNF-alpha and MMP-9
expression, up-regulated claudin-5
ameliorated BBB permeability [J]. Neurochem Res, 2014,
39(1): 97-106.

WO, £ PR S RO S Ak kL T
JE BT A -9 (RIS SOE B IR (0],
[l 52 ) A RL 2% 3R, 2006, 26(34F1)): 177-178.

AREEFY, RS, oL OSBRI O ik 28
B MG R R 4R -9 e [J]. TEESER
£, 2013, 35(12): 1168-1169.

Knottnerus I L, Ten Cate H, Lodder J, et al. Endothelial
dysfunction in lacunar stroke: a systematic review [J].
Cerebrov Dis, 2009, 27(5): 519-526.

Cosentino F, Rubattu S, Savoia C, et al. Endothelial
dysfunction and stroke [J]. J Cardiov Pharmacol, 2001,
38(Suppl 2): 75-78.

EOT, BER, BB, S @O0 B RESE
ET.CGRP } NO (520 [J]. LI rREEZY, 2004, 25(6):
18-19.

KRB, FOKis, ZEEH]. w02 RIS Sk N AT
FHIMHF ET-1. IL-6. TNF-a HIFH [1]. LI EZY,
2010, 41(329): 23-24.

BOP, EROR, AW, SRS AV A O
LIBT3 AR [J]. VG EE & 0o
MR E, 2005, 3(5): 399-400.

expression,

[29]

(30]

(31]

(34]

[35]

[36]

(38]

[39]

[40]

[42]

[44]

Knottnerus I L, Ten Cate H, Lodder J, et al. Collateral
growth and angiogenesis around cortical stroke [J].
Stroke, 2001, 32(9): 2179-2184.

Wlv#r, MR, ] R 0 RN KRR kP
REAE G U BT A 52 (7], BE 2541, 2009, 28(2):
182-184.

TENAE, TREKHE, SRR, S5 GOS0 O X S
1o 2 v K BRI B A S R SRS AT (0], T E 2GR
SR, 2012, 28(7): 1015-1018.

WA, ARbe, Wl B XEESE R MR AR A
Loyt 0], B LR AR 2 2% A, 2006, 16(1): 75-76.
PUEAR, TRIUT, BOREE, 5. 380455 X AL A1 35 5))
Ak SR A A £ ML TR /N ISR £ I PR S [T, R
TLI PR 2, 2008, 10(4): 435-436.

AT b, VR . 3O % 50F o o A I 2 e S IR AR
B2 [J]. mE AR S BREAR, 2007, 35(5):
768-769.

TRATHD, TRERZE. WO LR IT AR R I ST R8O T I
WA [J]. P EIAREA, 2010, 48(33): 67-68.
THRE, fkE 4, 5k UL @O IR TT IRRESE R Fx i
e MR A R 0], R R 2G4k, 2003,
23(5): 294-295.

P, BRRAE, R M, 8% ORI S A B
PRI 3 MRS AR RIE e (7], T EEAR
52, 2009, 47(33): 53-54.

ENYA WY B W AN O R - 57 i A N 1R
BRI A R PR A (3], R I S R AR R AR
2006, 9(5): 19-20.

BASCAL, RFE, PR, S O SR SE R
JPAE R EAE 5 IR AT [J]. B2 %0 S0 R, 2005,
34(1): 14-16.

PSR, TRIBUT, BORGE, 4. 80455 kAL £ 35 5))
Jik KA A AL SR LT R B C S S AN D- —BRAK RS R
[J]. #REE2E, 2008(139): 137-138.

Tanne D, Koren-Morag N, Graff E, et al. Blood lipids and
first-ever ischemic stroke/transient ischemic attack in the
Bezafibrate Infarction Prevention (BIP) registry: High
triglycerides constitute an independent risk factor [J].
Circulation, 2001, 104(24): 2892-2897.

Deplanque D, Amarenco P. Blood lipids and stroke: What
more can we do besides reducing low-density lipoprotein
cholesterol? [J]. Curr Atherosclerosis Rep, 2011, 13(4):
306-313.

Gonzalez S, Fernandez O, Fernandez R, ef al. Association
between blood lipids and types of stroke [J]. Med Rev,
2008, 10(2): 27-32.

Chen W Q, Zhong L, Zhang L, et al. Chinese medicine

tongxinluo significantly lowers serum lipid levels and



© 2326

¢ £#% Chinese Traditional and Herbal Drugs

H4a8F F1H 2007FE 6 A

[51]

[53]

stabilizes vulnerable plaques in a rabbit model [J]. J
Ethnopharmacol, 2009, 124(1): 103-110.

FBESR. i B BT S N LA 7K P A 38 O 2% 1 T AR
(1. A PE LGOI 44 7K, 2006, 4(4): 347-348.
2B, A, 5k B @O, BT REEER
PERGAESE £ # TNF-a.. hs-CRP LRI (1], H[E
2RI &, 2010, 30(23): 3451-3452.

ARIAEB, SRIE 7. 380 45 X i R SE R8I0 I 7K ST 1 5
W [J]. ATLEE2, 2005, 33(5): 507.

TR, M, THEE. 0% 07 WS ST
80 il PR 4 M [J]. Wi PR A SE 3% IR 2 g% A, 2011,
10(15): 1187-1188.

TR, 3E 0 2 0T A ST B ML e KSR (7], E
SR B R BE AR, 2004, 2(3): 150-151.

Moretti A, Ferrari F, Villa R F. Neuroprotection for
ischaemic stroke: current status and challenges [J].
Pharmacol Therap, 2015, 146: 23-34.

Muir K W, Lees K R. Excitatory amino acid antagonists
for acute stroke [J]. Cochrane Database Syst Rev, 2003
(3): CD001244.

Wang X, Zhang M, Feng R, et al

preconditioning alleviates brain damage via excitatory

Exercise

amino acid transporter 2 and extracellular signalregulated
kinase 1/2 following ischemic stroke in rats [J]. Mole Med
Rep, 2015, 11(2): 1523-1527.

Chamorro A, Dirnagl U, Urra X, et al. Neuroprotection in
acute stroke: Targeting excitotoxicity, oxidative and
nitrosative stress, and inflammation [J]. Lancet Neurol,
2016, 15(8): 869-881.

[54]

[55]

[56]

[57]

[59]

[60]

BRAER, THRH, HERE. @ OSSR RMEIL. FE
BERL i OR 4P AE RTS8 (0], A RS R 2 0 2R &
2006, 23(1): 82-83.

RNEAT, VOULEE, XU, A5 GO A R R B G
I PR AR O B ORGP VE T S L (0], Fhesm s S
FEE 22448, 2008, 5(3): 163-166.

Majid A. Neuroprotection in stroke: Past, present, and
future [J]. ISRN Neurol, 2014, 2014: 515716.

TERA, BRAEE, B, 5 O R K ki
FRREVE S K BRI AR Y SHLBIBIE T [, o M i A
Wik TR, 2010, 4(1): 3-10.

B, RERNE, DAH. 802 IR BT R B A v R
MR 52 J Bel-2 Bax & HAFRIEHFM [J]. HHEEEH
552, 2008, 14(3): 209-211.

PNUHE, B, F W, S8 T EEIRERON KRR s L
HZINGF J BDNF LA 520 [J]. DUNIRS 4k B2
£, 2007, 38(3): 400-403.

Mang C S, Campbell K L, Ross C J, et al. Promoting
neuroplasticity for motor rehabilitation after stroke:
Considering the effects of aerobic exercise and genetic
variation on brain-derived neurotrophic factor [J]. Phys
Ther, 2013, 93(12): 1707-1716.

Cheng S, Ma M, Ma Y, et al. Combination therapy with
intranasal NGF and electroacupuncture enhanced cell
proliferation and survival in rats after stroke [J]. Neurol
Res, 2009, 31(7): 753-758.

B P 3 8 o R PR O Bt s I o 0 A A PR
Je g el 22 SR R RIS R A (D). TLRH:
EERRE, 2008.



