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Aerobic exercise ameliorates age-related myocardial fibrosis by regulating autophagy through the miR-21/
AMPK/Sirtl pathway/ZHAO Jinfeng, CHEN Wanquan, XU Wenxin, et al.//Chinese Journal of Rehabili-
tation Medicine, 2026, 41(6): 849—858

Abstract

Objective: To investigate the beneficial effects of aerobic exercise on age-related myocardial fibrosis and to ex-
plore the involvement mechanism of the miR-21/AMPK/Sirtl signaling pathway.

Method: Male C57BL/6J mice aged 2-month-old (young) and 19-month-old (aged) were randomly divided into
four groups: young control group (Y), young exercise group (YE), aged control group (A) and aged exer-
cise group (AE). Mice in the exercise group underwent 12 weeks of aerobic treadmill training. Mice were eu-
thanized 24 hours after the exercise intervention, and heart tissues were collected. Measurements included body
weight, myocardial weight, and myocardial organ index. Histopathological changes were assessed by hematoxy-
lin-eosin (HE) staining, and myocardial fibrosis was evaluated using Masson staining. mRNA expression levels

of fibrosis-related markers, autophagy-related genes, miR-21, and downstream signaling molecules were mea-
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sured by quantitative PCR, and corresponding protein expression levels were assessed by Western Blot.

Result: (D) Compared to the Y group mice, aged mice showed significantly increased heart weight and heart
weight index(P<0.05), with no significant changes after aerobic exercise intervention. 2)Aged mice showed car-
diomyocyte hypertrophy, swelling, and disorganized arrangement, while these morphological abnormalities were
improved after 12 weeks of aerobic exercise.(@ Myocardial fibrosis was significantly increased in aged mice,
with increased deposition of blue collagen fibers and significant increase in the expression of fibrosis markers
a-SMA and collagen-1 (P<0.05), but myocardial fibrosis was significantly improved after exercise intervention.
(@The expression of myocardial autophagy proteins ATG5, ULKI, Beclinl, and LC3II was decreased in the
aged group of mice (P<0.05), but was significantly increased after exercise intervention (P<0.05). ®The lev-
el of miR-21 in the A group significantly increased, while the expression of downstream genes AMPK, Sirtl,
LKBI1 significantly decreased (P<0.05). After exercise intervention, the content of miR-21 in the AE group sig-
nificantly decreased, while the content of AMPK, Sirtl, LKBI significantly increased (P<0.05).

Conclusion: Aerobic exercise can improve age-related myocardial fibrosis, and the mechanism may be related

o [ %71 B

to the inhibition of miR-21 expression and activating the AMPK/Sirtl autophagy signaling pathway.
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YA YE: HARiEshdl; A BAE4L; AE: EFIEE4L
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¥H ., Liao JE%0XF 184N A K BRUEAT Ry 1 12 J iy i
TKAZ BN, K BRAE AN B e D 1 Bt 4
W& R TR R s sl Rk b T 3 R U R
EHMAUR, K HIE shilll 25 0] LA 3 15 T 00
WLEF 44k . Soori %5 & B 6 JH ¥ F5 4232 shilll 4%,
238 o JUE R PN R 2H P L P A A 56 53T U
BT 5HEBMEOIFgEL . BathiszRM, 5=
LU IEF B OB R A mERD Y, AT (45 ROS 14
2, 1 H. 53 W 5 % 4 et [+ (IL-1/6 . TNF-a., TGF-p
Z2) LA Ko 431 Edn3 . GDF-15 1 TNF-B 24 £F 4 [X 1
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