CN 43-1262/R 1 [E sh ik fb42ids 2026 4F5 34 555 4 1) 297

RSB PEGAE, AT B, haks, 45, miR-101-3p @ M H] RACL/PAKL 459 EndMT 8035/ BC IUSIE 5 0 ILEF 4E 4k B
DIIRE[)]. P ESIIKIEfL R, 2026, 34(4) ; 297-307. DOI; 10.20039/j. cnki. 1007-3949. 2026. 04. 003.

>

[XEHES]  1007-3949(2026)34-04-0297-11 - LR -

miR-101-3p L] RAC1/PAKL 41 5018 EndMT 2i¢E 7 il
O NUEE BRSO ILEF 4 AL e 0 Ty e

e, ', EE, FER, £ i, ALFE
. AFXRFEEF—HEBEER REFTARERS A, KT 300121;2. P BARMBKE L E R E S H5 73,
Jb T 10085333, B K F EF R, R & T 300071

[ ZE] [Br)] 3 miR-101-3p RS IR AT L (LAD) £ 3L 5] A ag s oS PUIE L )5 S ILEF 440 B 2
A8 % h, I AN Ras A% C3 W FEATH & 2 KM 1/p2]1 #7E 3 B 1 (RACI/PAKL) 12 5 A 564 A &-1 T 464k
(EndMT) 3T EAERAME , [FiE] KA LAD £3LE 5 S PRI JE & f %35/ 0 RAEA ALy B F R 2R
21 miR-101-3p agomir(miR-101-3p-Ago) 28 . RAC1 #7#) #) (NSC23766 ) 48 B: 4 F A A Fa bkt 4L, KJg 4 A4T
A BB EE £ S FE Sy S (LVEF) 44442 % (FS) A TAF K/ K4 31 K A 4 (LVEDD/LVESD) & % &
BB S i3 A47, R A HE Masson & WGA # &3-S AILE M E B L 4 A2 JE ; .95 58 KW E 57 VE-45 55 %
/o FFIILEY & & ( VE-cadherin/a-SMA ) #= CD31/ %% % & & ( Vimentin ) 2 & i H JL ; Western blot ## RACI .
PAK1 % EndMT 48 %% & &4 ;54 (TEM) MBS M MK T, [FR] SHEFRam gERa0 R
S (LVEF FS) 2 TH S EEBLSIL 4 F (3 P<0.05), BB L ¥ RACI/PAK] & %4 i3k
7% EndMT A8 % & A B £ 3852 (34 P<0.01) , 248 miR-101-3p-Ago & RACI ] 7] F 3 T B F B &S I 4E |
Fp4) RAC1/PAKI 4L 8,52 EndMT 48 % %% (P<0.05) , 34T FURIL b R IR 494847 20, a4 S ILEF 21k
AR GERA T 60% , -4 LVEF 5 7 46454715 2) 2 F W (P<0.01) , B XS SRR E S faa) XA AF R
T H 2540 (P<0.05) ,ARILT AHGWHEAER, TEM 2R R FHEATRTHR>KESIARMERRG ., [EiL]
miR-101-3p @i #7%) RAC1/PAK] A% 49 EndMT 2 £ /s R IUARR 56 )5 5 ILEF 44 %08 3 4% B 2R, A 8 IURR 7t &
PGB T BEES FIE,

[KBBIFE] ShAMEL; SILFLA; miR-101-3p; RACI/PAKI 5@ %; A E-E R4

[FHE42S] R5;R363 [ CHfFRIZED] A

MiR-101-3p improves cardiac function and attenuates myocardial fibrosis after myo-

cardial infarction in mice by inhibiting RAC1/PAKI1-mediated EndMT

PANG Zhihua'*, REN Ying', ZHONG Zhiqging', LI Xiongfeng', ZHUANG Jie’, TIAN Yaping™”

1. Department of Cardiology, Tianjin Union Medical Center, the First Affiliated Hospital of Nankat University, Tianjin
300121, China; 2. Medical Innovation Research Division of Chinese PLA General Hospital, Beijing 100853, China;

3. School of Medicine, Nankai University, Tiarjin 300071, China

[ ABSTRACT] Aim To investigate the role of microRNA-101-3p (miR-101-3p) in a mouse model of heart failure
after left anterior descending branch (LAD) coronary artery ligation-induced myocardial infarction (MI) , and to analyze its
association with Ras-related C3 botulinum toxin substrate 1/p21 activated kinase 1 (RAC1/PAK1) signaling, endothelial-
to-mesenchymal transition (EndMT) , and myocardial fibrosis. Methods Heart failure after MI was induced by LAD
ligation in mice, which were then randomly assigned to the sham, MI model, miR-101-3p agomir ( miR-101-3p-Ago) treat-

ment, RACI inhibitor (NSC23766) treatment, combined treatment, and metoprolol positive-control groups.  Four weeks
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after surgery, transthoracic echocardiography was performed to assess left ventricular ejection fraction (LVEF) , fractional
shortening (FS) , left ventricular end-diastolic/systolic diameter ( LVEDD/LVESD) , and wall thickness.

osin, Masson and wheat germ agglutinin (WGA ) staining were used to evaluate myocardial structural remodeling and fibro-

Hematoxylin-e-

sis.  Immunofluorescence co-staining for VE-cadherin/a-smooth muscle actin ( @-SMA ) and CD31/vimentin was
Western blot was used to detect the expression of RAC1, PAKI1 and End-
Transmission electron microscopy ( TEM ) was employed to observe myocardial ultrastructural

Results

performed to assess EndMT-related phenotypes.
MT-related proteins.
changes in cardiomyocytes. Compared with the Sham group, cardiac function (LVEF, FS) in the model
group was significantly decreased, and ventricular remodeling and myocardial fibrosis were aggravated (all P<0.05).

Meanwhile, the RAC1/PAK1 pathway was activated in myocardial tissue, accompanied by significantly enhanced EndMT-
related phenotypes (all P<0.01). Treatment with either miR-101-3p-Ago or the RACI inhibitor alone significantly im-
proved cardiac function, suppressed RAC1/PAKI1 activation, and attenuated EndMT-related abnormalities ( P<0.05).

The combined intervention exerted the strongest protective effect, reducing the myocardial fibrotic area by more than 60%
and significantly restoring functional indices such as LVEF (P<0.01). Moreover, its anti-fibrotic and cardioprotective
effects on key parameters were significantly superior to those of either monotherapy ( P <0.05), indicating a clear
synergistic benefit. TEM findings further suggested that the combined intervention partially ameliorated myocardial ultra-
structural injury. Conclusion miR-101-3p agomir improves myocardial fibrosis and cardiac function in mice after my-

ocardial infarction by inhibiting RAC1/PAKlmediated EndMT, suggesting that it may serve as a potential molecular target

for anti-fibrotic therapy after myocardial infarction.
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Figure 2. Echocardiographic assessment of cardiac function in mice after LAD ligation

2.2 miR-101-3p B RAC1 &3t ThRERY 2200
ARJE 2 JA, % LAD g5 4L/ B4 4 50 0 45 7
Ago-NC ,miR-101-3p-Ago . RAC1 #11l ] NSC23766 .
miR-101-3p-Ago 5 RACT 1l 56 A 151 8 BH 14 %
M EFEIE IR Frek 2 A R 4 BT S 0 80
EIEAG.C IR (K 3) . SR T ARAAM I, AL
LVEF Fl FS 435l & % 77.6% H1 81.7% (¥ P<
0.01), LVEDD A1 LVESD 43 5l #4 il 51.0% (P <
0.01) Fl 134. 9% (P<0.01) , $&/m D INBEZ L A2 0
TR X A IR R AR i T X — AR

b, SRERIZIAR LG, £ T FlZH 34 7R AN R R B 1Y
OIREMRE o & HM s, TR AR D RE Jy i,
miR-101-3p-Ago #15 RACI #4154 LVEF {5 4> 5
[ 7} 120. 9% 1 110. 6% (3] P<0.05) , FS {f [a) 42
T+ 130. 6% F1117. 4% ($4 P<0.05) ; M E LD EN
B, FiRPI4 LVEDD BgF R, (H2E 5 51T
SERO, TP 4L LVESD ¥ 88 3 0/ (43 1 sk /)N
20. 6% F126.9% , 34 P<0.05) , # B #MFE miR-101-3p
il RACY BEE—E B Dl = dH M, (615
KRS, A T I RO 5Ol 1.3, LVEF #



302

ISSN 1007-3949 Chin J Arterioscler, Vol. 34 ,No. 4,2026

FS 1Y 24 3% iR B i 35 270.8% #i1 323.3% (¥ P<
0.01), [d] if LVEDD A1 LVESD 43 %] T [% 30. 3%
(P<0.01)7148.9% (P<0.01), WHEEAE BKE
TIHAE LVEF \FS & LVESD %5 565845 br b 1ol
TR 8 2500 T 5 B miR-101-3p-Ago (P<0.05) ,
PR WA I H B A U RIS AE L, 9 X R

A Sham Model

Ago-NC A A5 hR SR A L 22 57 S5 L,
PR TR A AR RE, T EREER, 4T
XF LVPWd \LVPWs JC I 2 520, {H FF X6 BE 25 ATk
A4 1VSd FIVSs B F 0 (4 P<0.05) ,#E7~
ol bt = () B EE A BURE R (&1 3) .

Ago-NC

miR-101-3p-Ago

RACH1 inhibitor

Combined

B c
100 50
. 80 de 40 de
i 60 R 30
= 40 e R £ 20 LS & ¢
20 10
0 S 0 &
Q& QO L L. & S 00 $
5O 2 RN ® 5 ¢ X %\\00\
NSENEN \?q Q (\@
NenT P P
NS SNeX
‘\/Q‘?~ N
N N
F G
6 b 6 b
£ £
£4 d ¢ E4 L C
8 8 ° de
L L
3 2 3 2

&go& CIES @
] \\ 00 \}Q' Q\ %6‘

O ;\Q ©

&<

IVSd/mm

& &
H |
1.5 2.5
€ €20
€10 E
E 1.0
> 05 >
- 0.5
A Q(;'eo}?c?@\d\'@e’é v‘b&o&b & éo q(i e &
AERCEONS TN S
NN NN
N ‘?‘0 N ‘?‘0
& &

& 3. miR-101-3p 5 RAC1 #IHEIFIFT/NR O ThBERI 220
A REHNEARG 4 ] M BGERE.CHIEREER, B ~1 ROUMEEESHBCER T (n=6)
a j P<0.05,b Jy P<0.01, 5T ARHLE ;¢ Jy P<0.05,d g P<0.01, SHERA A ;e P<0.05, 5 miR-101-3p-Ago 4 FLAL,
Figure 3. Effects of miR-101-3p and RACI1 inhibition on cardiac function in mice
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Figure 4. Effects of miR-101-3p and RACI1 inhibition on RAC1/PAK1 signaling and EndMT-related protein expression
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Figure 5. Effects of miR-101-3p and RACI1 inhibition on myocardial fibrosis, hypertrophy and ultrastructural changes
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Figure 6. Effects of miR-101-3p and RAC1 inhibition on EndMT in myocardial tissue
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