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ABSTRACT Objective: We previously found that aerobic exercise protects the heart through secreting miR-342-5p from endothelial
cells and others. The aim of the study is to test the role of miR-342-5p in cardiovascular function and its underlying mechanism. Methods:
An endothelium-specific miR-342-5p knockout mice model was established. The echocardiography and vasodilation in isolated aortas
were detected. Cell viability and apoptosis-related protein contents in endothelial cells were tested to explore the underlying mechanism.
Results: Endothelium-specific miR-342-5p knockout decreased the exercise capacity, and cardiac diastolic function, although the cardiac
systolic function was unchanged. In addition, it decreased the capillary density in the heart and induced endothelial dysfunction. The car-
diovascular dysfunction induced by miR-342-5p knockout may attribute to the endothelial injury induced by miR-342-5p deficiency in
endothelial cells. Knockdown of miR-342-5p increased the content of caspase 9, decreased the cell viability and promoted apoptosis in
cultured endothelial cells. Conclusions: These results suggested that endothelium-derived miR-342-5p plays an important role in cardio-
vascular function, and highlights the potential of miR-342-5p in treatment of cardiovascular disease.
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Fig.l Endothelium-specific miR-342-5p knockdown decreased exercise capacity in mice
A. Genotype identification of mouse tail. B. The levels of miR-342-5p and pre-miR-342-5p in endothelial cells in WT and KO mice. B-G. Body weight
(C), blood glucose (D), heart rate (E), blood pressure (F), grip strength (G), and motor coordination (H) in WT and KO mice. 1. The level of miR-342-5p in
circulation in WT and KO mice. n=7, *, P<0.05, **, P<0.01, ***, P<0.001.
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Fig.2 Endothelium-specific miR-342-5p knockdown decreased cardiac diastolic function in mice
A. Cardiac systolic function in WT and KO mice. B. Cardiac diastolic function in WT and KO mice. C-D. Heart weight (C) and heart weight to body
weight ratio (D) in WT and KO mice. n=6, *, P<0.05, **, P<0.01, ***  P<0.001.



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol22 NO.8 APR.2022 . 1411 -

2.3 M RZHFS1E miR-342-5p SRR/ I E ThREFEEL W AR, 0TS B R Sl KL AR D RE A 4 2R R

T RFATIE T/ B A SO RE  HE Ze 45 R miR-342-5p mcbR/IN UM A P B2 & Sk D RE I W Rk (18 3E),
N, N BRESE miR-342-5p Rzl ) BROMLAE AR JRE I A 1ML A ﬁﬁﬁﬂ%%?ﬁ'ﬂﬂé@ﬁ%lﬁ%%%ﬁﬁ%ﬂ( [ 3F). DL E&5REH
T R ] sk N (8] 3A-C), S DOL4AE R 78 miR-342-5p #  miR-342-5p B/ N T A5 VB T I, A BRI P 7
B/ IEH CD31 KK IR FER (18] 3D), #on sy sKIREETL.

= 100 P 3000 | ,——|

2000

Length (um)

1000

Vessel wall thickness (um)

Relaxation

(9%of precontraction to PE)
(-]
o
1
/ i3

100- o5 wo

10 9 8 7 6 5
— ACh( -logM)
w
a 04
e
s 20 K;\;\
g
°ow
g8 \\
SE g
s S N \
@©3
5 80 \‘\
(= - wr \,
§ 100 o o o —o
Yo r T T T T 1
10 9 8 7 6 5
SNP ( -logM)

B 3 MEFRE miR-342-5p Akk/MR I E e FEEL
Fig.3 Endothelium-specific miR-342-5p knockdown decreased vascular function in mice
A-B. Typical images of H&E staining in aortas isolated from WT and KO mice. Scale bar, 100 um in A and 50 wm in B. C. Vessel wall thickness and
circumference length in aortas isolated from WT and KO mice. D. Typical images of CD31 expression in the heart. E. ACh-induced vasodilation in aortas

isolated from WT and KO mice. F. SNP-induced vasodilation in aortas isolated from WT and KO mice. n=6, *, P<0.05, **, P<0.01, ***  P<0.001.
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Fig.4 miR-342-5p inhibition/overexpression affected apoptosis in endothelial cells
A. Cell proliferation in endothelial cells with NC or miR-342-5p inhibitor/mimic transfection. B. Cell viability in endothelial cells with NC or miR-342-5p
inhibitor/mimic transfection. C-F. Apoptosis-related protein contents in endothelial cells with NC or miR-342-5p inhibitor/mimic transfection. Typical

results were shown in C and E, and the quantified results were shown in D and F. n=6, *, P<0.05, **, P<0.01, ***  P<0.001.
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