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Research progress of Chinese medicine in regulating tight junction
after ischemic stroke

CHEN Tingyu', SU Kaiqi'”*, RUAN Xiaodi', FANG Lu', ZHANG Yuhan', LIU Hao', FENG Xiaodong'**
(1. Henan University of Chinese Medicine, Zhengzhou 450046, China.2. Rehabilitation Center the
First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450000)

[ Abstract]  Ischemic stroke is a common type of cerebrovascular disease and often leads to death or disability in the
global aging population. Tight junction integrity is closely related to ischemic stroke. Excessive destruction of tight junctions
and increased permeability of the blood-brain barrier after brain tissue ischemia aggravates the pathological progression of
ischemic brain injury. A large number of studies have shown that traditional Chinese medicine can effectively repair the
tight junctions between cerebral vascular endothelial cells after ischemic stroke, thereby reducing damage to the blood-brain
barrier and promoting recovery after brain injury. This review elucidates the possible mechanisms of the active components
of traditional Chinese medicine, including monomers and monomers their extracts, and other compounds, in improving the
neurological damage of ischemic stroke by regulating tight junctions. Progress in the discovery of clinical uses of traditional
Chinese medicine for ischemic stroke are reviewed, including the new target of cerebral apoplexy.
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Figure 1 Protective mechanism of traditional Chinese medicine on tight junction in ischemic stroke
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Table 1 The effects of Chinese medicine monomers and their extracts on tight junction regulation of ischemic stroke.
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Nourishing qi and raising yang, strengthening the
surface and stoping sweating, detoxifing and
pus, inducing diuresis to
alleviate edema

SRERRE  LMUTE | RS AR
Strengthening the body and mind, soothing
the mind eyesight,  stopping panic,
prolonging life

removing

and

iNOS .RNS .MMP-9  claudin-5

MMP-9 . ZO-1 ,claudin-5 ,occludin

MAPK .occludin . claudin-5 . ZO-1

caveolinl , MMP-2 ., MMP-9, ZO-1,
claudin-5, occludin, PI3K, Akt,
Nrf2 . ROS

MMP-2 MMP-9 Z0-1,

claudin-5 ,occludin

PI3K, Akt, Ang-1, VEGF, Tie-2,
Z0-1 ,occludin

HDAC-4, NOX4 ., MMP-9 | claudin-
5 .occludin .ZO-1

MMP-2 MMP-9  caspase-3
claudin-5 ,occludin ,ZO-1

LPS., RhoA, ROCK2, ZO-1,
claudin-5
IL-18, iNOS, MPO, MMP-9,

NOX1.Z0-1 ,occludin

Nif-2 Keapl ,SOD ,GSH-Px MDA |
claudin-5 ,occludin ,ZO-1

Nif2, LPS, MMP-9, NLRP3,
caspase-1, 70-1, occludin |
claudin-5

IL-18, MMP-9, IL-10, NOX,

occludin \ZO-1
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SHE AR, NS Y IR R R 2 R,
il MMP-2 MMP-9 ()35 L K& TJ FIE5 K58 H ( VE-
Cadherin ) [ B fife, 34 5% 9 B2 [ EHE S PR e
P, %k B BE A I TG M B K ((vasoactive
intestinal peptide, VIP) 5 H. Az & & & (85, {8 H
A8 05 M RS BUR I T BMECs 119 20 Jifd 55 5t i
PATUESE , S = AR Y T WA i sl il B 45 B T
YEFT MMPs A1, 78 5 1 485 356 2 i Bk g AR 6

IR ERAL, & 70 ZFRZ5HF, 367 i i
B TR IZS T 30 . & T BRI BR AL AT BT ik
Tl PP T AR R K B, p38/MAPK {5 538 % I H:
k22U TNF-o  IL-18 Fil MMP-9 /K-, a5 TJ #Y
Eiﬁj\[ss—ﬁﬁj .

S I 5 AR P B B R A ), sk
K, Z Mg o JE IR B R A (faty acid
oxidation, FAO) f9 FI2 35 i I8 B b ) % 5% 7% 1 1A
( carnitine palmitoyl transferase 1A, CPTI1A) [ /K-
PRAP B i AR B K B 1), HHAERIE T A S
IR 7B A v 28 Bt 5| ) PR AP R0, K T g 017
MRAAALS T) BUAHEAE RIFLEATS 5 2 — 20 e B

B A B 1C 52 7 T AL S 18 A B Gk 109 1Y LAk |
WA DK A ECE AR, 5Ki2 50 %0 R IR A 5
BESL 5 % L F R MCAO K BRI H occludin
claudin-5.70-1 { R X VLM BBB #5i4)i, 55 BLIR
PR ZH AL FRARMR K i A

T2 PRI X A Hh B A P RO

Table 2 Effect of Chinese herbal compound on tight junction regulation of ischemic stroke

theysr
Chinese herbal
compound

%

Component

Tk
Efficiency

RO

Effector molecule

L

Tongxinluo capsule

AR
Huangqi Chifengtang

Sk =R
Shengui Sansheng Pulvis

LA AL S
Tibetan Medicine
Qishiwei Zhenzhu Pills

S
Red Ginseng Aconite
Soup

WA B TR AL
Shexiang Huangqi
Dropping Pill

NS KER Al AT W 4t 5
AR BT FLA (D R (),
KA

Ginseng, leech, whole scorpion, Paeonjae
radix rubra, cicada slough, soil soft-
shelled turtle, centipede, sandalwood,
frankincense

Dalbergia odorifera ,

(prepared) , jujube seed (fried), borneol

Astragalus membranaceus, Paeoniae radix
rubra, saposhnikoviae radixin

AZ B AR

Ginseng, Angelica, Cinnamon

BBk M R R R PLLAE
AN E A8 N TR ) B3 L
MR AL 545 70 1k

70 flavors such as pearl, sandalwood,
Dalbergia  odorifera, licorice, Tianzhu
yellow, saffron, bezoar cultivated in vitro,
artificial musk, coral, agate, nine-eye

stone, sitting table, etc

a4z K1

Red ginseng, aconite

W CHIFE AT MR I LA Bk
1= B KA

Astragalus mernbranaceus, Angelica tail,
Paoniae rodix rubra, Dilong, Chuanxiong,
safflower, peach kernel, musk, borneol

AL 1L 35
Dredging collaterals, relieving
pain, replenishing qi and

promoting blood circulation

AT ML AR R 2%
Activating qi and promoting
blood circulation, expelling

wind and dredging collaterals

B TR MR b K Bh
FH

Strengthening the body
and mind, nourishing blood
and blood, nourishing fire and
helping yang

WATES JHAAUN PR
i R T 25
Unblocking

reconcilling qi and blood,

meridians ,

calming the mind, refreshing
the mind

i S0 B [
Nourishing Qi, warming yang,
strengthening the surface and

stopping perspiration

TFEAEM 435
Removing turbidity ,
nourishing Qi and activating

blood

shh . Patched . Smo .,
Ang-1, LRP-1, occludin,
claudin-5, ZO-1

IL-18, MMP-9, ZO-1,

claudin-5

MMP-2 MMP-9 | claudin-5
70-1, occludin | VE-
Cadherin VIP

p38 \MAPK \TNF-a IL-1B,
MMP-9 _claudin-5 ,occludin

CPTIA occludin . claudin-5 |
70-1

occludin . claudin-5 ,ZO-1
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BEE BFFERITR A, 2B B MR SE T W] ARy v
ZIRYT 1S RONAE A, AR R EG R K,
AR K TS S 06 IS AN B 2
Y, HAE LS5 30 1S J5 R AE -5 E Ak WA 1k
N A MMPs B80S | IR T 1R IA SR
5 B HEE H claudin , occludin \ ZO F 3| —F
PRI . TR 22 5 90 53 B A i X 1S 5 Bk
3AEAEMEHA 2SR )7 R 2 BATE S 11 | 4
AT I AT 25 A DAL

2T A D — AT RO DR I 5 B T |
Bt B, 9 12 N T BRI Y, B 0 AR
B B 7 s e RAR 2 A8 2 2 Ak« KR4 5%
{OULEE T v 24 0 i N Bz M) T 2 SRR R s
H A2 0 9 52 Z HL AT 5 TR AR5 ok, 240
SRR T PR 5 N 26 (] 1 6 v 1) BRI AR S F 5
IS 5 11 g 3% B AH ELSE i % 520 TS B I AR 46
WFFT , AR 5 ST v B i A A 2 52 6 5 i PR 3K
BT oE, LA SE it — 20 0y 48 7 v 2596 I 1Y B 2
o B, e BA 1 OF S8 LA E ) B o b 25 98 42 1S
J5 I B EARLRAP AL 3t — 20 Ui 6 R0 & 2403 1S
EEL I LTIV ST BSOS e
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