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Research progress of traditional Chinese medicine for stroke
on the basis of epigenetic regulation
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[ Abstract]  Epigenetics, a branch of molecular biology, plays a pivotal role in the pathological progression of
ischemic stroke. Epigenetic modifications are intricately involved in the complex and dynamic processes that regulate gene
expression, cellular injury response, motor function, and cognitive ability following stroke. This provides an effective
framework for elucidating the targets and mechanisms of action underlying traditional Chinese medicine’ s treatment of
ischemic stroke. Currently, the etiology and pathogenesis of ischemic stroke remain incompletely understood, with modern
medical treatments still lacking sufficient efficacy. Traditional Chinese medicine possesses a unique advantage in treating
ischemic stroke through its multi-level and multi-target comprehensive regulation. Recent studies have discovered that
traditional Chinese medicine can participate in regulating abnormal epigenetic modifications during stroke treatment. This
article primarily focuses on the theoretical foundation of traditional Chinese medicine for strokes by exploring its application
in DNA methylation, non-coding RNA, histone modification research as well as explaining the epigenetic effects it exerts
when treating strokes. The aim is to provide insights for future research and development of traditional Chinese medicine for
cerebral ischemia.
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fit, DNA FI3EAL [ B b oas 25 i 7 AL & B i 25 2
B, X e 2 rp e 24 1 R T H A H 225 3L, DNA
AR SR AL TR 56 UE , IE I v 2 2 B8 Y 1 PR AT
Frdk e DNA HUEAR AL SO0T DI e A= W b
BY) AL TR BB R ZGRI2 BRI, 1
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2.1 DNA REHLSHK

DNA HUEEAL I K M W 0 119 5 — B o7 B 110 2 3
W&, LIAE CpG 5 b 7= A4 5 — B 356 Jifg s g ( 5-
methylcytosine , 5-mC ) , i 4 {0 i o X% b A 5 91
FHER R IBTUER A e S L. DNA AL RS il 5K
% ( DNA methyltransferases, DNMTs ) f# 1t DNA Hl 3
o, AE S A EORAFE™ 4 5-mCs, JH Ak, HH A
CpG 2 A B I ( methyl-CpG binding domain, MBD)
Z G R B, T MBD1 A R fE CG #5 A 8 H 2
( methyl-CpG-binding protein 2,MeCP2) , A LIZ5 &
JE ST 34 CpG IR B ik BT
2 Dnmtl .Dnmt3a MBD1 F1 MeCP2 #3815 %}
22 D ) A LA A T 42, 52 WD 484 B A 1 22 T
K40 Bl ( neural precursor cell, NPC) Fl 43 fk #ft 2
Jet P ik Ak, 7E %t /N BL (middle cerebral artery
occlusion, MCAO) J& FUst (& AR L AU BIFFE 7, KM
PR DNA FEEAR B, 0 fili 2 3 5 PP BR 5 7% Tilg
( methyltransferase , Mtase ) 11 il 571 5— % 4% -2 S0
1 (5-aze-2-deoxycytidine , 5-aze-dC) 10 pe/d, & £27F
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B G RGN, TR A v A A I () R 2 B 2 R
5 A B 2 14 T & (thrombomodulin, TM)
DNA & IEE A 56, TM SR 7R P i 38308 10 52 4K A i
T, AT 70 Y BE I A7 AOR K BT EEREE T 1Y
A P I A P R U Y % R O
Hong 5% ¥ 5% J BR, A e 1PV 5 495 455 0 o] 48
DG B TRGm A % 2 YHE B RYY , Lk 14 d TR
FEAIE NogoA IEARFENK BRI 5 A DNA FIEALAKSE A
M NogoA/RhoA/ROCK 344 F 2235 77 A 7t i Sk
MmAEM,
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MicroRNA ( miRNA ) J2 /I8 1 N V5 1 B4 3 4 D
) RNA 231, KB 18 ~25 nt A& 7E I R F13h 1y
S B AFSE TR & PR, miRNA K P76 & 1% | 1L 5
W SRR AL N R 2 R A AT miRNA
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FEM L 2F A LR AT MR DL SR M R G
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L Rl G NS I &) K7/ B (17 = o N e )
miRNA 7347 . #2240 (neural stem cell,NSC) 3
% miRNA Il miRNA 7E2E P 5 i 28 4 AR DI REE 48 i
. WFFE R, R B, MCAO A5 rb45 ) ffe o 2 fii
Z | X (subventricular, SVZ) NPC "7, #2804 5
miR-124 78 i A1 1M 3% 7K 7 B S 3 76 o XUR R s
24 h AR, X EEE5 R RN miR-124 #Y 13 /K
SPT WA i e i A 457 Stanzione S A
%% T MCAO #1238 > miRNA AY KIR4FAE | 378
AN TRV FE T s B & BT JLA R 815 B9 miRNA
WG B HT R FRERAE 6 A miRNA #0255
X LA R B mRNA . Hod 8 T RAER R,
F 40 M/~ Z 1B (interleukin 1B, IL-1B) FIF % 6
(interleukin 6 ,IL-6) , 4 ffd [A] K5 Ff 43F 1 (intercellular
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cell adhesion molecule-1, ICAM1 ), ¥ il 5 W 2
(recombinant cyclooxygenase 2, COX2) , #t 2 {1 #4
IRTELE 1 27 (heat-shock protein 27, HSP27) , 41 & #d
2R R 5L 3ZK (peripheral benzodiazepine receptor,
PTBR) , % 8 %8 1k 9 5 1k [ ( manganese-containing
superoxide dismutas, Mn-SOD) |, i & ZRE A K K 145
A H 3(insulin like growth factor binding protein 3,
IGF-BP3) HYFEIN , Bk i 2, 16 Ak B AN A9 % I 7
kappa—F£BEHI5E F ( nuclear factor-kB, NF-kB) | 48,
5 S F 1 (hypoxia-inducible factor 1, HIF1) , 5.4
H KA 1 (early growth response 1, Egrl) , i %
A F 3 (transcription Activation Factor 3, ATF3) .
Xy R RIS A R 2 ek A v A [ A AR A
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SR AR LR AT 0 LR RN H Y miR-424
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PEBCRIEEZE . 78 7K AP Jay kb P a8 1 /) B ASE 28 v
miR-424 2 FE 518 s 400 ) /8 0 Jo 240 e 16 A ke el 2D 7K
RIS AE S FE . MiR-424 78S AE T B9 N B2 4
J R G I I, O I AR E HIF-Ta fi2 2E 1 48 2R
o ¢ T R Sl 1 0 R, NG D v i)
A9 miR-424 /K [, 5 TNF-a IL-10 Fl IGF-1 3£
WA ATBE /N SRS BFFER W], miR-124
TEA RS HEN, F HAERIE MCAO FIAR SN M #<F
P # 7 ( oxygen-glucose deprivation/reperfusion,
OGD/R) AL miR-124 B 14 328 2% ] T T~ b 22
PRy MIR-155 BIE B AT L9 /N B AP A 2k
JEAM I 7, 40 TL-10 , TL-4 1 TL-6 3 i K B Ay
Rheb/mTOR A8 1 40 i 9 1 Jmg Jeb A2 e i, 1 454 5
J& o I —%AL A (NO) (7= Lh & Notchl
P NO & il i) 08, ] miR-155 I 38 B A% 1
H MCAO JE/INERUAESE . Tk BIFSE R B, I
FESSFFSHE A 5T (24 mg/kg) ELET d, AT L I
AR 0 S AP Ao R R S 1 21 miR-132 Kk,
R R B 28 D RE N T 2H 2L BB 47, AL A ]
B T 15 i 28 T U T LA B 8 i S A 28 388 o
KV PSRBT A 1 MAP-2 Al BDNF R
HRIEA K,
2.3 HEBBHESHX

2H 75 11 ( Histone ) & —ZH {57 1) DNA 254 15
H B OB B A A A ME . HE RS 5 A

A4 H1 H2A (H2B H3 A1 H4, B HI &b, H A0
FheH 2 o3 SR R S 6 = R AR 6 T8 U /MR
O AR R LAY X S e i 22 5 J AR T, ]
U 5= VAT 4L B 1R DNA SUBE AH 5 A FH R 5% i Y
00T (R B AR R M | 3 3 52 i) HG Al 7 3 PR A
SERGFEH S B I SRR JR T B R A s 0

T 4E 8 1 2 Bk B AT LUEE KU DR
Kk, PR (valproic, VPA) I8 JE 3 51 45 25 v B 1F
H3 Fl H4 (5L 2 WAL , I BCaE AR K Rt 1ML/ ¥ 25
CA1 (hippocampal CA1 region) # £ JCE T,
VPA 5 T ERNE i H M & (‘trichostatin,, TSA) VBIT
WA BT AT LU /N B B A0 B s Ak, T — LA S
[ IR N S BN & RSE I B R  APi e
AME MCAO J5 R ERUIRESEARFA " A, VPA
T RRENAENG 15 2 W) Ry kb PR B I JS 3 ~ 6 h PR3
I B A i, 3% R B3 L 2 W e A TP IR b AR T
Ji. fE/N B B MCAO J5 it AR S i b
( suberoylanilide hydroxamic acid, SAHA ) #{iEB 7] L)
P ke M 50 H3 i £ WAL, XS AR A - T
1B H7KT-BEAR AN AR HSCT70 7K F- T, SAHA
TRIT I D> T R P MCAO J5 A58 1 K/, 7 Bk
SR L /D BB AY b A B 1 £ T & i (histone
deacetylase , HDAC ) il 7] 4-PBA #47 H KU 2k
UG IRYT BB W AT D) 3 s /D RSB AR R — 0
e FH /IS BRI A 228 43 85 149 141 3 4 B 1 A AP 9 35
e S AR R SF Z AT B2 5, HDAC SRR YT
(SAHA B MS-275) {# B 1 1B 45 14 - B AR 1T 2%
PedgbE

WFFERW] HDAC Sk 1 XUS B2 473 , A1
SCHILH AT RE A2 4N i b 4 = R T BR 3 0Y E  a
p53 A (1 2 ML FE T R A 35 SR R e s e 2%
BERAE 1C TP HAT HDAC M LA, Yuan 5500 % 3
HDAC-1 ,HDAC-3 , HDAC-8 4 [ # T ¥ Fl 21 25 A
H4 63509 FJETEY Raji 403458 TP T R 4E
F HDAC #b, 28 K DL 20 .40 .60 mg/ kg & s E 5 45
2y, 7 d, 3 0 20 85 3 £ T % B ( Histone
acetyltransferase , HAT) {& V£ A% p300/CREB 45 & 8 H
(CBP) Jf1475 BDNF LA K cox-2 7E K Bl H 1 R 1k 2%
FfR Al MR 0 X BRI oY 3 B 25 9 R AT A s
LA/ W TEAL AL , 3 26 3k A% T DA 252 G 40
SER LI R R Rk, 2 R AR I AE Y HDAC 4
780, AT LA A 987 o XA S AL A ) S AL R R
WF5E R T I s AL L 7 (R 1) .
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Table 1 Summary of stroke treatment by TCM based on epigenetics

FIES HR A g UL Bl
Sort Name Composition/source Target Mechanism
X 107 S BT o 4 30 e B D) R AR ¥
LA AN B A HE A D 2121 ERK mRNA £35
- i ERK H3EAL DNA FIIEALK P
. 8 11 7 5 . . .
B [ [48-53.35] Total & favonoids X 1fi e ERK mRNA, ERK DNA Total flavonoids of P. alopecuroides enhance the

Monomer

$1$[48—53,35]

Monomer

fff[48-53.35]

Monomer

fLff[48-53.35]

Monomer

iﬁiuxfﬂ,.@s]

Monomer

Eﬁ,ﬁgms—ﬁjﬂ

Monomer

15 Jy[54-59.23]
Compound

from blood thorn

S p
Panax
Notoginsenosides

A2 Rbl
Ginsenoside Rb1

/INEEB

Berberine

LHR

Curcumin

FIEEIT A

Tanshinone [ A

FHIE 1
Buyang

Huanwu Decoction

Spatholobus suberctu

=t

Notoginseng

AZ
Ginseng

Coptidis rhizoma

E 3

Radix curcuma

1%
Salvia miltiorrhiza

TR YR RAT e

MR
Astragalus, Angelica tail,
Red peony root, Dilong,

Chuanxiong, Persicae serren

miRNA rno-miR-483
FIBIN,
FOXERD2 NAAA

miR-145,S0D
P300/CBP ,AcH3,
HDAC2

PPARy,DNMTI,
DNMT3a

o AN I R G
TIMP-2 & 44k
Mitochondrial
dysfunction, TIMP-
2 hypermethylation

miR-132

Cav-1, m®A 41 i £k b
PRI T A0 W, o - %
fil A% 2 R, B 220
A, BB MPTP 5245
L EAVH

Presence of Cav-1 and
mA
mitochondrial —apoptosis
and autophagy, impedes
a-synuclein
degradation

hinders

inhibits
growth ,
facilitates the recovery of
MPTP-damaged neurons

neuronal and

expression of ERK mRNA in the hippocampus and
attenuate ERK methylated DNA methylation by
modulating intestinal barrier function and reducing
oxidative stress in the hippocampus

=BT BRI T mo-miR-483 114§ 3 D] A EE
BN 319 1 FIBIN FOXERD2 LUK NAAA &
MR

Potential neuroprotective effects of TSP may be
mediated through the modulation of rno-miR-483 and
its downstream target genes, including FIBIN,
FOXERD2, and NAAA-induced proteins

AZHAF Rbl @3 2> miR-145 & &k L i ik
f T P A 00 O U 4 4 SOD 1 4 2 442 ik
PR, VB I e 10 7R AR5 S il i >
IS N S22 TE R A T, B2 > 1L AL RE )

Rb1
superoxide dismutase ( SOD) activity in the brain
tissues of rats subjected to cerebral ischemia-

Administration of  Ginsenoside enhances

reperfusion injury by reducing the content of miR-
145. This intervention exerts neuroprotective effects
by attenuating apoptosis in the ischemic penumbra
and hippocampal neurons, as well as improving
learning and memory abilities

INSERTE B¢ 100 P 5455 Th AT LA B R PPARy &
i M| PPARy RT LSS /N SE B X ol iy P 44
e U ST

Expression of PPARy is upregulated by Berberine
during ischemia-reperfusion  injury, and the
protective effect of Berberine on ischemia-reperfusion
injury is attenuated upon inhibition of PPARy

0 e L P 2 7% 5 L 40 /DN B O A4S 2
WERA TIMP-2 5 ek,

Inhibition  of  mitochondrial  dysfunction
hypermethylation of TIMP-2 in mice with ischemia-
reperfusion-induced injury

07 9 b 2 T U T LA B B A el 5 388 I K
- S B AT A 11 MAP-2 Fil BDNF 2K
EESUVEES

Inhibitory effect on hippocampal neuronal apoptosis
is enhanced, leading to an increase in hippocampal

and

neurotransmitter levels, dendritic spine density, and
protein  expression  of MAP-2,
and BDNF

presynapse,

I PH 3 F37 7 8 5 Cav-1 PR R BRI/ B mS A
ALK LA T £ DA 2 F4E470 ik ok i 453 £
TEM . #hEHIETLARR L O R 2T B 05,
Ree TR A P 80 T 4 M i | 2% MIPTP 52 (18
Bl

Administration of Buyang Huanwu Decoction in
cerebral ischemic mice may regulate the mRNA
expression of Cav-1, N(6)-methyladenosine levels,
and promote thereby exerting a
protective effect against cerebral ischemic injury.
Additionally, Buyang Huanwu Decoction attenuates
dopaminergic neuronal damage, reduces apoptotic
cell numbers in the brain, and alleviates MPTP-

angiogenesis,

induced movement disorders
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&Rl
FIES FR A g R, HL
Sort Name Composition/source Target Mechanism
. TR P58 1 B3 e o 22 S R s B R L, -9
I it i : ‘ LI
W A R BBIBIE miR-210 921k, 6 AR IE A 47
i b el ST A AT AR SRR - 1, A
) A mpLt =z —
R BHZ IR 7 Prepare A(,onlte, Cmnaanon, Administration of Wenyang Zhuyu Decoction resulted
59570549:3) Wen  Yang  and Eucommia, Morinda in an improvement in the severity of cerebral
= T officinalis , Angelica, miR-210, Ephrin-A3 . . . L . S
Compound  Expelling Rehmannia elutinosa ischemic neurological deficit, upregulation of miR-

Stasis Decoction

F7 14931 [LG

Persicae semen, Cartharnus
tinctorius, Hirudo, Ginger
Pinellia, Hawthorn,,

Red Ginseng

HARZ il m-t St

Z B EE TR
Guizhi  Jian, Cangzhu,

miR-9-3p/5p,

210 expression following cerebral ischemia, and
subsequent negative regulation of its target gene.
These findings suggest that this mechanism may
contribute to the induction of angiogenesis after
cerebral ischemia

PR RE B 2k el 1 XU 3 i 22 )
PP H A IS RE T 5 B AL T R L T I AR
H ME MBI miR-9-3p/5p \miR-124-3p HFik,
R cGMP-PKG 555 5 & 42, R #IR T
fEH

Administration of Yanghua
potential to enhance neurological function deficits

Decoction has the

Compound Yanghua Decoction  Chenpi, Faban.xla,. Fu]mg, miR-124-3p and daily life abilities in patients with acute ischemic
Nanshanzha, Tianqi, Salvia B . .
S h stroke. This therapeutic effect may be attributed to
miltiorrhiza, Shichangpu,, . .
Gineer and Baked Licorice the down-regulation of serum exosomes miR-9-3p/5p
& and miR-124-3p expression by Yanghua Decoction,
subsequently influencing ¢GMP-PKG and other
signaling pathways
SRR AR LT TR 3 i 2 o S A ) A R A
M2 AZ 20 AT 56 miRNA 7K, 4% 4 10 B 35
JIE 2 E KRR s, BB AR RE , B2 TR
AR ok 1B KR fEE AR Zaoshi Huatan Decoction can effectively modulate
&g gy [54-99.23] AETere Southern gall, Chuanxiong, miRNA-124, the levels of miRNA associated with peripheral blood
! Zaoshi . . R . .
Compound . Gastrodia,  Hooker  vine, mRNA-134 mononuclear cells in patients suffering from post-
Huatan Decoction - . . . . . P
Shichangpu, Hirudo, stiff stroke cognitive impairment, thereby mitigating
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