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Chinese medicine interventions in ischemic stroke

WANG Senyu"?, LIU Xiangzhe' ", MA Chiyuan', RAN Chunlong'
(1. Encephalopathy Center, First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450000, China.
2. First Clinical Medical College, Henan University of Chinese Medicine, Zhengzhou 450046)

[ Abstract ] Ischemic stroke is one of the most prevalent cerebrovascular diseases. The HIF-lo/VEGF
signaling pathway is as a crucial mediator of angiogenesis and has demonstrated bidirectional effects in ischemic stroke
treatment through multifaceted mechanisms involving angiogenesis, neurogenesis, oxidative stress, the inflammatory
response, and autophagy. Emerging evidence indicates that traditional Chinese medicine can exert therapeutic effects
on ischemic stroke by targeting the HIF-1a/VEGF pathway, effectively ameliorating oxidative stress, inflammatory

reactions, cellular autophagy, and apoptosis, while promoting vascular regeneration in ischemic regions. Here, we
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review the dual-phase regulatory mechanisms and functional characteristics of the HIF-1a/ VEGF signaling pathway in

ischemic stroke pathogenesis and progression. Furthermore, we summarize recent advances in traditional Chinese

medicine-based interventions that target this pathway to provide evidence-based theoretical support and clinical

references that will help to optimize therapeutic strategies against this debilitating neurological disorder.
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Figure 1 Mechanism of HIF-1a/VEGF signaling pathway in IS angiogenesis
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F 1 PRI HIF- 1o/ VEGF {5 530 AR 1 G if 4 Ao 2 v if 48 3 26 A T AL 1)

Table 1 Mechanism of action of traditional Chinese medicine monomer intervention on neovascularisation in ischaemic

stroke by regulating HIF-1a./VEGF signaling pathway
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Table 2 Mechanism of regulation of HIF-1oo/VEGF signaling pathway by Chinese herbal compound/ Chinese patent
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la/ VEGF {5538 B {2 2F 145587 A= Moph 28 &k A 1R
J7 IS, LR 2,

medicine to promote angiogenesis in ischemic stroke

SV
Chinese medicine AL E FHL EFIHE 5
compound/ Chinese Model Mechanism of action Action target
patent medicine
AR pts
Huanglian HUVECs I E,%ME T PI3K/AKT 1 ,HIF-la T ,VEGF 1
. . Angiogenesis T
Jiedu decoction
#8535 1
HBMECs I E})ﬂt T HIF-1a 1 ,NETRIN-1/UNC5B T ,VEGF 1 ,CD34 1
Angiogenesis |
R ) MCAO/R KB,

Gualou Guizhi decoction

BB L
Jianpi Bushen Huoxue

prescription

NS F55
Ginseng

Yangrong decoction

1 PG PR A

Houshiheisan

PR M e e e
Dan  Dengtong  Nao
softgel capsule

OGD/R HUVEC
MCAO/R rats,
0OGD/R HUVEC

RBMECs

EPCs

0GD K
OGD rats

MCAO K
MCAO rats

MCAO/R KB K&
0GD/R BMECs
MCAO/R rats and
0GD/R BMECs

LA B AE 1

Angiogenesis T

P B 20 1 A T
41

miRNA210 1, HIF/VEGF 1

, A8 B

HIF-1a T ,VEGF 1 ,Claudin-1 T ,Claudin-5 1

Endothelial cell proliferation

T ,angiogenesis 1

TN B 400 M 3 g
G

, LA

PI3K/AKT T ,VEGF 1

Endothelial cell proliferation

T ,angiogenesis i

MAEHTAE 1
Angiogenesis T
B A T
AT
Endothelial cell
proliferation T,

angiogenesis |

AT

Angiogenesis T

miRNA210 1, HIF/VEGF/Notch 1

HIF-1a T ,CD31 T ,VEGF T ,VEGFA T ,VEGFR2 1 |
Ang-1T ,SDF-171 ,CXCR4 1 ,Ang-2 |

HIF-1a T, VEGFA 1T, Notchl T,CD31 T ,CD34 1,
bFGF 1 ,BDNF 1
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&R
e Ty /2
Chinese medicine R 1 FHHL) FEFIRE
compound/ Chinese Model Mechanism of action Action target
patent medicine
PRFAREE R A AICVD 3% A A 1 VEGF 1, Ang-2 T ,BDNF 1, HIF-la | , copeptin | ,

Danhong Injection Patients with AICVD  Angiogenesis 1

A T 4 I
I

Ginkgo diterpene lactone

AT T

Angiogenesis |

MCAO KR,
MCAO rats

meglumine injection

S100B | ,NSE |

SIRT1 T ,HIF-1ae T ,VEGF 1

&#T?%ﬁﬁﬁﬁiﬁ:ﬁ”%ﬁﬂﬂﬁ?ﬁo
Note. “ 17
3.3 &

BEOfI BB VE AR GE i b R AR, )12 N
FHF 1S (I RIGIT . XU 25 1F 58 36 0H e &
“ESTCNTT A EFEAR MCAO KRR o4
WMA miR-210, 30 HIF-1a \VEGF Notchl & [ F1
mRNA [k, I il CD34 A& &, H miR-
210 siRNA B¥ HIF-1o 10 700 T 400 i bt 1 8 ka3
KR TS A" ol HIF-1a/VEGF 17
Tl FRYT 1S,

4 NEESRE

28 b PR, HIF-1a/ VEGF 1E 1S ) & 2k 5 %
AP AEEZEEN, 25505 R i
A E A [Al PI3K Notch .mTOR %538 % 1 % 5 ik
ML RAER AR A0 A W, 5 1S i
JEAE G, v 2 5 B K v 24 52 O AT R ) O TS
HIF-1o/ VEGF 15538 % , i i Z FhVE IR 12 50
PR RSk I DX A8 8T A=, H AT IR SORn B2 A
B, [FIE, B 25 3 n] LA [R] s B [A] 9 15 PI3K/
AKT/mTOR , NETRIN-1/UNC5B | Notch %515 5 18
i O Ll e A = a2 ) 3 1
A,

SRIMAEAS 1 B A2, HIF-1a/ VEGF {5 518 %
e A 5 W B — i RO, HEOE
BRI BR800 [ BE AN F i fa) . R4S HIF-
Low S T AARE 2 200 JELA7 305 R IR A A B, (R
WO HIF-1o 23 FEOCRAE | 0N 57 B IR A i 22
JUAET., HT HIF-la BYALE D)6, 7RG IR H,
o 2L Y B A SR 9 i 1) A U iR AT R T B AR
57 o IR 0 AR AR AR & i B 24 i IS B A R
A7, DR R R 253897 1S MG RIG T SR g . vl i

indicates promotion and upward adjustment, “ | ”

indicates inhibition and downward adjustment.

2 rhl RSP I PROF ST, Bk A LR AR B 8l
AW, BB (2 SR e R
E I ) AR T S 2 T 00 1S A G B B [ 4 A5, B
IS AR WOULUE A 4 i S A8 MU, IR IR R IR
TEAGE Y AE ) 2 A T3t K rp 25 9 A T BIL AR, D oH e
e AR TR AU

IR 25 75 AL AT 55 1% 45 B 7 3 )
B B, ik = KRR | 22 O 9 1l PR 1 38 A A ik
P2 B IR, (45 B o ik 88 B IR R AT RO oy (207
HOEEPY 6 o -4 Bl a7 o i N 2 P S N SR B
HLEFIBIE TS A 42 i, K 2 5 A o — 15 5 38 e
HEAAE AL 72 LUS B 50 R vh ik — 2D 58
E S 1 S0 L SE SRR NG RESTE F3 N E /N S B N
HORCZ AT ST b, AR B 2% 24 LS v 2 R
P A BB AR T BORAAZ 4 A0 20 A v 25 v &
RIS AR A RO, 2 24 B A M IR
55 TR
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