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Mechanism of gastrodin against paroxysmal atrial fibrillation via miR-26a-5p/
WNTS5A pathway in rat models

LIU Kuizhi, XUAN Xuexi, ZHOU Peng, YUAN Xiaowei, ZHU Ziqiang
Department of Cardiovascular Medicine, The 7th People’s Hospital of Zhengzhou, Zhengzhou 450000, China

Abstract: Objective To explore the mechanism of gastrodin in preventing and treating paroxysmal atrial fibrillation in rats model
based on miR-26a-5p/WNTS5A signaling pathway. Methods Rats were randomly divided into control group, model group, gastrodin
(16.665. 66.660 mg/kg) group, amiodarone group, gastrodin + inhibitor NC group, and gastrodin + miR-26a-5p inhibitor group, with
12 rats in each group. The induction time and duration of atrial fibrillation, LVFS, LVEF, left atrial diameter, left atrial area were
detected in each group. Atrial muscle tissue fibrosis was detected by Masson staining. Immunohistochemical staining was used to
indicate positive expression area of 0-SMA and Collagen I in atrial muscle tissue. The level of miR-26a-5p in atrial muscle tissue was
measured by qRT-PCR. Western blotting was used to detect the WNTSA experssion in atrial muscle tissue. Results Compared with
the model group, the degree of atrial muscle tissue fibrosis in the gastrodin group was alleviated, the induction time of atrial fibrillation
was prolonged, the duration of atrial fibrillation was shortened, LVFS and LVEF were increased, and the left atrial diameter and left
atrial area were decreased (P < 0.05). The level of miR-26a-5p was significantly increased, while positive expression area of a-SMA
and Collagen I positive cells was decreased, and the expression of WNTS5A was also decreased in atrial muscle tissue (P < 0.05). miR-
26a-5p inhibitor reversed the inhibitory effect of gastrodin on atrial structural remodeling and atrial muscle tissue fibrosis in paroxysmal
atrial fibrillation rats. Conclusion Gastrodin can inhibit atrial structural remodeling and atrial muscle tissue fibrosis in rats with
paroxysmal atrial fibrillation, which may be related to the upregulation of miR-26a-5p and the downregulation of WNT5A expression.
Key words: gastrodin; paroxysmal atrial fibrillation; atrial structure reconstruction; fibrosis; miR-26a-Sp/WNTSA pathway; LVFS;
LVEF; a-SMA; Collagen I
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Trizol RFIFLHCL 3 ULALLIA RNA, FKHEEUH
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PCR . U6 1EANSFrUEI miR-26a-5p Fik,
27 MR miR-26a-5p ik & . 51T F: U6 IE
f]: 5-CTCGCTTCGGCAGCACA-3', U6 KJfl: 5'-
AACGCTTCACGAATTTGCGT-3'; miR-26a-5p 1E
[fi]: 5“TCAAGTAATCCAGGATAGGCT-3', miR-26a-

5p Jef]: 5-CCAGTGCAGGGTCCGAGGT-3',
2.8  Western blotting #& | X 5 /0> /5 fl 2H 28
WNT5A EARIE

HBUC B LR, F RIPA Z20P R BV 4R R R
H, BCA VEAEEELWE. B 30 pg ST
10% SDS-PAGE HLik 73 55, BRIV 2= R % L
Wl o FH S%BURRZE I E A, BIES—it
GAPDH. WNT5A4 CiH&EE. KH, A=
I E 1he I ECL R EEEE (I . Image
I A B o % B 2%t R K FE AR
29 THEEIRESLINIIE miR-26a-5p. WNTSA
SOEE PSR

FIEE WNTSA EFAER (WNTSA-WT) 5R4E
B (WNTSA-MUT) %56 2Bk 5 TR, K WNTSA-
WT. WNT5A-MUT 74375 miR-26a-5p mimic 2§
mimic NC JL#4 4L % RCF i1, 24 h J5llE R R
RIS
210 ZIHFESH

B 5 L x £s 78, K] GraphPad Prism
9.0 WREKAFIEATHRIIG T b 24l E iR H
BRI R T 23 BT Al SNK-q a5 .

3 #R
3.1 RREXPELMESGARBENIELATE, F4
A< 18] B 52 Ml

SRR P, RIRERA . R 2 K BRI s
BRI MK, s R A1 450 (P<<0.05).
ERFRE 66.660 mg/kg 41 KR 2 +inhibitor NC £
KL, KBRZE +miR-26a-5p inhibitor 1K il 57
BSR4, s BRI R E K (P<<0.05),
W& 1.

®1 ARBETUFLAE. HEMEEL ( x+s, n=12)

Table 1 Changes in the induction time and duration of atrial fibrillation in rats ( xts,n=12)

451 F 5 B R [A) s 5 B RE SR ) /s
X e — — —
iR — 0.81+0.07 12.15+0.73
TN 16.665 mg kg ! 1.06+0.09% 10.01+0.61*

66.660 mg kg 1.98+0.12%& 5.86+0.32%&

i R 80 mg kg 1.96+0.13%& 5.83+0.34%&
K ZE +inhibitor NC 66.660 mg kg~'+50 nmol kg™ 1.9740.14 5.81+0.33
KK +miR-26a-5p inhibitor  66.660 mg kg~'++50 nmol kg™ 1.34+0.1204 7.66+0.4104

BRI : *P<0.05; 5RIKE 16.665 mg-kg T AL 4P<0.05; H5RIKE 66.660 mg-kg ' LLE:: @P<0.05; 5 KK ZE +inhibitor NC

b AP<0.05.

#P < 0.05 vs model group; 4P < 0.05 vs gastrodin 16.665 mg-kg™" group; ©P < 0.05 vs gastrodin 66.660 mg-kg™! group; 4P < 0.05 vs gastrodin+inhibitor

NC group.
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32 RMREXNFELMEETAROEERNF N
SRR, RIRERA. FEERZA T LVFS.
LVEF %375 (P<0.05). 5KFEZE 66.660 mg/kg
4. KBRZ +inhibitor NC L, KFRE 4+ miR-
26a-5p inhibitor 21 LVFS.LVEF i 3 [£{ik(P<<0.05),
W 2.
33 RMEMNBFAMEBARLOEER. LILE
EFRAFZ T
LR LA, RIBRER A R 2 e 0 s B

By O ETHAREERIK (P<0.05). 5RKER
66.660 mg/kg 1. KK Z& +inhibitor NC ZH L%, K
J#R % +miR-26a-5p inhibitor 2070 5 AR 2200 5
RS E TR (P<0.05), W% 3.
34 RREMNELZMEREARROCEINARTEN
=REAUD

X RO B WLHEFEE TS, R LB 2 WS B IR
JRAYETTRR; BRI R EL G, HA K
B EERNREA AR SHEAAE, RIKER

%2 KR LVFS. LVEF . ( x+s, n=12)
Table 2 Changes of LVFS and LVEF in rats ( x=* s,n=12)

20531 i LVFS/% LVEF/%
oyt — 48.16+2.57 78.86+4.11
LY — 25.37+1.32" 45564271
NS 16.665 mg kg™ 31.18+1.68" 51.61+2.63"

66.660 mg kg 41.22+2.23% 70.88+3.82%&
¥ 80 mg kg™ 41.10+2.43% 70.81+3.90%&
KRk +inhibitor NC 66.660 mg kg'+50 nmol kg™! 41.08+2.18 69.99+3.76
KK ZE +miR-26a-5p inhibitor  66.660 mg g~'+50 nmol kg™ 35.36+1.9204 61.671+3.4604

SR LR *P<<0.05; S LLEL: *P<0.05; 5 REEE 16.665 mg-kg AL : &P<<0.05; 5 RERE 66.660 mg-kg™ 4LELH: @P<<0.05;

5 R B2 +inhibitor NC A EbE:: A P<<0.05.

*P < 0.05 vs control group; *P < 0.05 vs model group; £P < 0.05 vs gastrodin 16.665 mg-kg™"' group; @P < 0.05 vs gastrodin 66.660 mg-kg™' group; 4P <

0.05 vs gastrodin—+inhibitor NC group.

£3 XREUVERER. ZOBEEREN ( xxs, n=12)

Table 3 Changes in left atrial diameter and left atrial area of rats ( xts,n=12 )

4151 fEs FE O EAAImm A0 5 TR mm?
i HR — 3.61+0.19 13.3740.69
LAY — 5.88+0.30" 21.78+1.18"
RIKE 16.665 mg kg™! 5.10+0.27* 18.8940.97#

66.660 mg kg™! 4.03+0.25% 14.9340.83%

i R 80 mg kg 4.01+0.23% 14.85+0.79%&
K & +inhibitor NC 66.660 mg kg~ 450 nmol kg! 4.00+£0.22 14.8140.77
KK E +miR-26a-5p inhibitor 66.660 mg kg~'+50 nmol kg™’ 4,7540.28@4 17.59+0.91@4

X ERA I "P<0.05; SHEIHALL: *P<0.05; 5RIKEK 16.665 mg-kg ' A LLE: “P<0.05; 5RMEK 66.660 mg-kg ' 4 LLE: ©P<0.05;
55 K k% +inhibitor NC 41 L#: 4P<<0.05.
P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs gastrodin 16.665 mg-kg™' group; @P < 0.05 vs gastrodin 66.660 mg-kg™' group; 4P <

0.05 vs gastrodin—+inhibitor NC group.

. RO G5 WL ST SRR B Uk s 5 KK
# 66.660 mg/kg 41, KR Z +inhibitor NC 4 4%,
Kk 2 +miR-26a-5p inhibitor 2.0 55 LA ZLET 44k,
FEEEINE, WK 1.
35 RMEXNFELAMESHARLCEMNALR o
SMA. Collagen I FiXHIENE

LRI A, RIRER AL Fmspi 2 0o 5 LA
21 a-SMA. Collagen I FHIEFRIA AR E Z K (P<

0.05). 5RIFKZE 66.660 mg/kg 41 K Jpk 2 +inhibitor
NC 4 #, KK 2 +miR-26a-5p inhibitor 4105 AL
M a-SMA. Collagen T PH 35 AR 235 71 &
(P<0.05, WK 2., %4.
3.6 RMEXPELMEEARRCHENEL miR-
26a-5p mRNA & WNT5A EHFRIERE M

SRR LR, REREA ., FerpR .o s UA
21 miR-26a-5p mRNA K15 R E 5, WNTSA & H
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1 OREINALRTF4L (Masson 2, X200)

Fig. 1 Atrial muscle tissue fibrosis (Masson staining, x200)

i gy e N
' 3 .
" ‘ 3
s 5 . SV L5 TOA S
- ! Gk
o 0. f 9 o
., .y N
. P~ 2 o
b’ [ P % 31 2
A AL
| BEYHAC

- m et 25w
16.665 66.660 Jriz KK Z +miR-
R/ (mg-kg™) 26a-5p inhibitor

* .

E2 £HEOEELE o-SMA. Collagen I ik (HEHALLEE, X400)

Fig.2 Expressions of a-SMA and Collagen I in atrial muscle tissues of each group (Immunohistochemical staining, x400)

x4 KBEOEMNAEL a-SMA. Collagen I FAHFRIAEFEL ( X*s, n=6)

Table 4 Changes in the number of a-SMA and Collagen I positive expression area in rat atrial muscle tissue ( Xts,n=6 )

2H 531 7 o-SMA [ PERIA T F/% Collagen | fH 34 HIF/%
i — 3.23+0.19 5.67+0.35
A — 14.65+0.84" 19.88+1.01"
RIKE 16.665 mg kg™ 11.114-0.69* 15.81+4-0.86*
66.660 mg kg 6.03+0.34% 8.78+0.43%
i T 80 mg kg 6.10+0.32%& 8.82+0.51%&
KW & +inhibitor NC 66.660 mg g~ +50 nmol kg™ 6.11+0.33 8.83+0.53
Rk 2 +miR-26a-5p inhibitor 66.660 mg kg!+50 nmol kg 9.78+0.5204 13.65+0.7204

SR A : “P<0.05; SR LS #P<<0.05; HRME 16.665 mgkg™ 4LELEL: &P<<0.05; HRME 66.660 mg-kg™ 4 ELEL: @P<<0.05;
5 R 3% Finhibitor NC 4L E: 4P<0.05.

P < 0.05 vs control group; *P < 0.05 vs model group; &P < 0.05 vs gastrodin 16.665 mg-kg™' group; @P < 0.05 vs gastrodin 66.660 mg-kg™' group; 4P <
0.05 vs gastrodin—+inhibitor NC group.

FIEACTF AR (P<0.05). H5RKE 66.660 mg/kg

WNTSA e D D s s s, 0> 10'
4. KK +inhibitor NC ZHLEL%, KKK E +miR-

26a-5p inhibitor 210275 WLZHZR miR-26a-5p /K- % GAPDH il @D @D SN SNF S S 3.6 10"
FEA%, WNTSA EEHFETHS (P<0.05), WK 3. A'B C D E F G
*£5. AR, B, C-RREEE 16.665 mg-kg!, D-FIHEZE 66.660
3.7 miR-26a-5p #0534 WNTSA mg kg™, B-EMLER, F-KJFK & +inhibitor NC, G-K k& +miR-26a-
. 0 . 5p inhibitor.
26a-5p E LEA -

miR-26a-5p 5 WNTSA ﬁ?{:‘/u AL, miR A-control, B-model, C-gastrodin 16.665 mg-kg ™!, D-gastrodin 66.660
26a-5p mimic AT WNT5A-WT 354 4L2H RCF 40 g 5% mg-kg"!, E-amiodarone, F-gastrodin+inhibitor NC, G-gastrodin+miR-
FEEBFEPEAKT mimic NC Al WNTSA-WT L4 4 26a-5p inhibitor.
41 (0.22+0.04 v5 1.02£0.04, P<0.05). miR-26a- 3 BEDREAER WNTSA Rk
5p mimic F WNTSA-MUT 3L 442 RCF 40555 Fig.3 Expression of WNT5A in atrial muscle tissues of

- 7N = b=

each group

ZE i E M5 mimic NC F1 WNTSA-MUT 4% 4444 L
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x5 KBEOEHLEZ miR-26a-5p F1 WNTSA EAFKIKKEEL ( X s, n=6)
Table S Changes of miR-26a-5p and the protein expression of WNTS5A levels in rat atrial muscle tissue ( xts5,n=6)

2H 5 & miR-26a-5p MRNA WNT5A/GAPDH
oy — 1.00+0.00 0.67+0.07
it — 0.23+0.03" 1.7840.16"
NG 16.665 mg kg™ 0.36+0.03* 1.454-0.12%

66.660 mg kg ! 0.88+0.08%& 0.78+0.08%&

¥ W 80 mg kg™ 0.85+0.07*& 0.79-+0.08*&
K Z +inhibitor NC 66.660 mg kg'+50 nmol kg™ 0.89-+0.09 0.76-+0.08
KK +miR-26a-5p inhibitor  66.660 mg kg~ -+50 nmol kg™ 0.51+4-0.06@4 1.23+0.1104

Ext A "P<0.05; SHRAML: *P<0.05; 5RFRE 16.665 mg-kg ' HELE:: &P<0.05; 5 RFEEK 66.660 mg-kg ' 4L : ©P<<0.05;

5 RFRZ +inhibitor NC ZHEb4: 4P<<0.05.

“P < 0.05 vs control group; *P < 0.05 vs model group; €P < 0.05 vs gastrodin 16.665 mg-kg™! group; ®P < 0.05 vs gastrodin 66.660 mg-kg™' group; 4P <

0.05 vs gastrodin—+inhibitor NC group.

BMERTEITFRE N (0.98+0.03 vs 1.01+0.02).
4 e

B R M D B FR R AR R RIS T <7 d FA90 55 B
3, AIRERNE, ARSI i KU,
FLRRPR A 7R AORE 7] S BUE AR TS R T BRI,
KA FARGEE T BER M BUR AR, R ER, B
RURBR 55 B R B TRV, s BIUFR AR (R E,  HL
D IREFEFR LVFS. LVEF Pk, FRIAFALK R 58l
Gy YRR, O IIREIRTS, T EFERYE S BURALE,
BRI BOLMRET R, O G SR R
M5 R AR I R R IR 0S), AL 00 45 K B A 1) R
BRARONA O EARE DB, b, 0
B AT B 0 s R T SRR R, e THIAR
AIPE—EFERE bR WA 0 35 B AR /N1 AT
FORRET A Je 0 5 ELAR A2 0 TR AR e T 0 R AL
F B R 5 UK BRAFAE O S5 45 M B o 0-SMA il
Collagen T 2O NIAFAEALEFE ) 2 AN BN 7
5 a-SMA A (i i3 B 21 24 240 it 1) LA WAL R 29 T
REMINLR AT dEdn oA, il M 4358 o i B L
;T Collagen 1 5% R 5 N ] B8 5 840 214 4
AROS19T, 0 i 5 ) E A o IR i o s LR A 1) 2R
RIERL, AREFed, Sy, AL
HEBIZEELE T, HA K= S0 IR IR 1 4 i,
D FENHL a-SMA. Collagen I FHPER AT AT,
FHHRE R BUR B0 B IV ST b 2 8, R
) o0 5 25 K EE L) S 0o o WLEHL 2R 2 4 Ak 1T R A2 2
R RV BN BRI —

RIKZF R EAIR . PLEM. RILIET)
RERFIE I RIR YD . HEARIE, RIBKZ 1] LESEHE R
O/ RO WLEF e ERR 1220, ARBF 7T R R ER

S 35y ] ) BB R s K RO o 5 A EE A S0 T
WUH LT 44k, H. 66.660 mg/kg Kk 2% HH 1] 35 4
TR . bAh, R 2 R TR T R A s B
25, ARHFCOZZSNEYEZ, RILRIRER 66.660
mg/kg ZH -5 FECRILR 2 X AR Y O B 0o D 45 A B A S
EWHL A LA IHINE 2 R TG E L 2
71N R IR 2R ] RE A B R R s B T AR L
Mz —.

FRIR A @ % miRNA Rik K IE OIS
YERR3, AHE e P s ifiie K L, miR-26a-5p
TERE RN B3 8K RO B MU S R e e R IE . E
N—Fh B A EE RN RNA, ATk
17 miR-26a-5p [Pk F 1A vl #fI]Cr b5 Bl K R G
WLEF4EAL, A7, miR-26a-5p {EAER K R0
IR BARERIE, RIKFEHL T LRI,
HRIFKZE 66.660 mg/kg 11 _FFERH IS, HEm
RIFRZE AT BB _E i miR-26a-5p 01 B4 & 14 5 Bt
KR b5 5K B St Ji VAR A Ak . IR IEIX
—HEM, A<5256 F miR-26a-5p inhibitor W& T HfE
WA SN, 455 B8, miR-26a-5p inhibitor 154 T
TR 20 TR KRR o s 45 W EEL R B0 i UL ZHL 2R 41
YA IFNEIAE S T HEN R A .

miR-26a-5p A #E A 1% WNTSA KIEOHL
PRYVERRS], WNTSA /& WNT & 5% 1) B2
R, R RIES DU VIR S, W WNTSA
(1) EVREHE T OISR S /N BRSO LA 4E A 200, A
W, WNTSA 5 EALERA R B0 s I
Fak, RBEERT W AR RO VLA
WNTSA EHHEZE, HRFE 66.660 mgkg AT
TRAATER . . ik — D PR 0B 1 g
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UK B0 5 405 00 B A 00 o LA R 47 e Ak 1) TS T
Gy AU, A8 I 9 2 B PR SR UE S,
WNTS5A 24 miR-26a-5p FJFEEE . 4k, miR-26a-
5p inhibitor 3% T R JBR 0 B & 1 s B B0 s L
L WNTSA RISMFNHIER, 32— PRI RRR
2 0] BEIE L 1% miR-26a-5p/WNTSA 38 4310 ] 4 2
PE 55 UK BR o b5 5 A0 B S0 VL R AR b . A
WFF A, KBRZE +miR-26a-5p inhibitor 455 BifF4E
IS} E] 4E K, $27% miR-26a-5p IS T R BR &0
WNTSA P 5 aE1ER, 58T 40 i R AL,
B} WNTSA ik 58 m 38 e 38 b0 5 s AR AT Ff &
J VA2 s B

Zx LTI, RRREE R H E  E  BOK B b
SER E A SO VAT 4k, ZALEI AT RE S 1A
miR-26a-5p 34 WNTSA Fikh K. ZHF AT g
SN R B VR 9T B AR I S A

FBEFR HAGEAFARALEF G R

SE 3k

[1] DongY Z,Zhai ZY, WangJ H, et al. Angiotensin receptor-
neprilysin inhibitor delays progression from paroxysmal to
persistent atrial fibrillation [J]. Sci Rep, 2023, 13(1): 3140.

[2] ZhaoX C,HuangL,HulJN, et al. The association between
systemic inflammation markers and paroxysmal atrial
fibrillation [J]. BMC Cardiovasc Disord, 2024, 24(1): 334.

[3] LiuZR,YangZ K, Lu, et al. Short-term and long-term
effects of cryoballoon ablation versus antiarrhythmic drug
therapy as first-line treatment for paroxysmal atrial
fibrillation: A systematic review and meta-analysis [J].
Clin Cardiol, 2023, 46(10): 1146-1153.

[4] Huang T Y, Nairn D, Chen J, et al. Structural and
electrophysiological determinants of atrial cardiomyopathy
identify remodeling discrepancies between paroxysmal
and persistent atrial fibrillation [J]. Front Cardiovasc Med,
2023, 9: 1101152.

[5] Szuromi L, Hajas O, Nagy-Baloé E, et al. Long-term
changes in the biomarkers of left atrial fibrosis after
pulmonary vein isolation for paroxysmal and persistent
atrial fibrillation [J]. Rev Cardiovasc Med, 2023, 24(6):
171.

[6] ChenL,LvY,WuHL,etal. Gastrodin exerts perioperative
myocardial protection by improving mitophagy through the
PINK1/Parkin pathway to reduce myocardial ischemia-
reperfusion injury [J]. Phytomedicine, 2024, 133: 155900.

[71 %2, £, B & RIRRNSMENLEY

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

WETERE SRt [J]. ThEZY, 2024, 55(23): 8245-8255.
Zhang M, Tan Y Z, Song Y J, et al. GLUT4 mediates the
protective function of gastrodin against pressure overload-
induced cardiac hypertrophy [J]. Biomed Pharmacother,
2023, 161: 114324.

A, H%0], M, %. IncRNA SNHG6 @i 17
miR-26a-5p/CTGF Hlis i L 75 B 5 oK B O LA 4L 1)
PERIHLED [7]. Codf o 23 2, 2025, 46(2): 186-192.
Tan W, Wang K, Yang X, ef al. LncRNA HOTAIR
promotes myocardial fibrosis in atrial fibrillation through
binding with PTBP1 to increase the stability of Wnt5a [J].
Int J Cardiol, 2022, 369: 21-28.

LuY T, Zhang J T, Zeng F N, et al. Human PMSCs-derived
small extracellular vesicles alleviate neuropathic pain
through miR-26a-5p/Wnt5a in SNI mice model [J]. J
Neuroinflammation, 2022, 19(1): 221.

Du R C, Guo Y, Zhong W T, et al. Gastrodin alleviates
myocardial infarction by inhibiting inflammation, and
apoptosis and promoting endothelial cell proliferation [J].
Biochem Biophys Rep, 2025, 42: 102014.

B, PR, B, & EANGTETT X Ach-CaCl2
753 K BB A 5 B B A A (0], o [ 245 B 220
%, 2023, 39(7): 1385-1392.

Paisey J, Moss J, Andrade J, et al. Economic evaluation of
first-line cryoballoon ablation versus antiarrhythmic drug
therapy for the treatment of paroxysmal atrial fibrillation
from an English National Health Service perspective [J].
Open Heart, 2024, 11(1): 002423.

Xiao Z,Pan Y C, Kong B, et al. Ubiquitin-specific protease
38 promotes inflammatory atrial fibrillation induced by
pressure overload [J]. Europace, 2023, 26(1): euad366.
MaS Z,Yan F, Hou Y L. Intermedin 1-53 ameliorates atrial
fibrosis and reduces inducibility of atrial fibrillation via
TGF-B1/pSmad3 and Nox4 pathway in a rat model of heart
failure [J]. J Clin Med, 2023, 12(4): 1537.

Wei H Q, Luo Y, Wei C, et al. Cardiac structural and
functional changes in OSAHS patients with heart failure
with preserved ejection fraction and atrial fibrillation [J].
BMC Cardiovasc Disord, 2024, 24(1): 562.

Sharma M, Sarode S C, Sarode G, et al. Areca nut-induced
oral fibrosis-reassessing the biology of oral submucous
fibrosis [J]. J Oral Biosci, 2024, 66(2): 320-328.

Yun W J, Qian L, Yuan R Q, et al. Periplocymarin protects
against myocardial fibrosis induced by p-adrenergic
activation in mice [J]. Biomed Pharmacother, 2021, 139:
111562.

Yamaguchi T. Atrial structural remodeling and atrial

fibrillation substrate: A histopathological perspective [J]. J



* 2154 -

FEA40BEIH 2025 9H

LR S

Drugs & Clinic Vol. 40 No. 9 September 2025

[21]

[22]

(23]

Cardiol, 2025, 85(2): 47-55.

Dong Z W, Yang L, Jiao J L, ef al. Aspirin in combination
with gastrodin protects cardiac function and mitigates
gastric mucosal injury in response to myocardial ischemia/
reperfusion [J]. Front Pharmacol, 2022, 27: 995102.
Zhang M S, Zhang Y F, He J G, et al. Gastrodin attenuates
diabetic cardiomyopathy characterized by myocardial
fibrosis by inhibiting the KLK8-PARI signaling axis [J].
Chin Med, 2024, 19(1): 164.

Xing Y, Li L. Gastrodin protects rat cardiomyocytes H9c2
from hypoxia-induced injury by up-regulation of
microRNA-21 [J]. Int J Biochem Cell Biol, 2019, 109: 8-16.

[24]

[25]

[26]

Li K, Sun H X, Bo Y K, ef al. MCPIP1 promotes atrial
remodeling by exacerbating miR-26a-5p/FRAT/Wnt axis-
mediated atrial fibrosis in a rat model susceptible to atrial
fibrillation [J]. FASEB J, 2024, 38(18): €70068.

Yan G H, Wang J J, Fang Z X, et al. MiR-26a-5p targets
WNTSA to protect cardiomyocytes from injury due to
hypoxia/reoxygenation through the Wnt/B-catenin signaling
pathway [J]. Int Heart J, 2021, 62(5): 1145-1152.

Bai W W, Tang Z Y, Shan T C, et al. Up-regulation of
paired-related homeobox 2 promotes cardiac fibrosis in
mice following myocardial infarction by targeting of
WntSa [J]. J Cell Mol Med, 2020, 24(3): 2319-2329.

(R &R]



