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Abstract: To observe the effect of regular resistance training on the function of circulating endothelial progenitor

cells in elderly men and to explore the possible mechanism of miR-21-5p/thrombospondin 1 (TSP-1). 60 healthy old
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males with no regular exercise habits were randomly divided into control group and exercise group. The control

group maintained their daily habits, and the exercise group underwent resistance training intervention three times

per week for a total of 12 weeks. Before and after the experiment, an ultrasonic diagnostic system was used to

measure brachial artery flow mediated dilation (FMD). Peripheral blood was taken to isolate and culture endothelial

progenitor cells, f-galactosidase staining to detect the aging level, MTT colorimetry and Matrigel tube formation

assay to detect the proliferation and tube-forming ability in vitro respectively, the repair ability of endothelial

damage in vivo through the nude mouse carotid artery intimal pull-off model, real-time fluorescence quantitative

PCR to detect the expression of miR-21-5p and TSP-1 mRNA, and the expression of TSP-1 protein by Western

blotting, were determined. After overexpressing miR-21-5p (miR-21-5p mimic) and inhibiting TSP-1 (TSP-1

siRNA) expression respectively by lipofectamine transfection, endothelial progenitor cell senescence and function

were detected. The results show that: (1) Training compliance and safety: 1 case (3.3%) dropped out, the training

plan completion rate was 96.8%, and no serious adverse events or cardiovascular-related events occurred in the

exercise group. (2) Vascular endothelial function and endothelial progenitor cell function: After the experiment,

compared with the control group, FMD increased (P<0.05), f-galactosidase-positive cells of endothelial progenitor

cells decreased (P<0.05), the proliferation and tube formation abilities in vitro were increased (P<0.05), the

reendothelialization function of injured blood in vivo was improved (P<0.05), the expression of miR-21-5p was

up-regulated (P<0.05), and the expression of TSP-1 mRNA and protein was down-regulated (P<0.05) in the

exercise group. (3) Cell transfection test: After transfection with miR-21-5p mimic to induce the overexpression of

miR-21-5p, the expression of TSP-1 mRNA and protein in endothelial progenitor cells decreased (P<0.05), the

proliferation and tube formation ability in vitro and reendothelialization function of injured blood in vivo were

improved (P<0.05), however, there were no significant changes in S-galactosidase-positive cells (P>0.05). After

transfection of TSP-1 siRNA to induce TSP-1 silencing, f-galactosidase-positive cells decreased (P<0.05), the

proliferation and tube formation ability in vitro and reendothelialization function of injured blood in vivo increased

(P<0.05). The conclusion reveal that: resistance training inhibits TSP-1 expression by up-regulating miR-21-5p,

improves endothelial progenitor cell function, and delays endothelial progenitor cell aging by down-regulating

TSP-1 in elderly men. Therefore, miR-21-5p and TSP-1 are important targets for the cardiovascular protective

effects of resistance training
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(Multiskan FC, 2 [E Thermo /Aﬁ‘l)jf{)jfi{/( 490 nm A0
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FEIER YIRS . BRI MBBINKG, e defE
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T TR S FR RO ¢ A5G, 2RI He ek F ST
FEAS ¢ KB sl R R Ty 22508, PN R AH 4 I 5 D g
PR FIAUR 2 7 22007 o K3 KifE @=0.05.
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A B-FRME G IHPEAI TR, 2254 W MR ok
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2) P AT e P R AH 20 M AR S g b3

TRIOHT, L P R AH 20 A S B (6 B 2.(0.87
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eI E, EREGEITEE . K55, SRt
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(3112 £51.3) mm, P<0.05)fE1THE, A B ENE
S, WFRRE 22 R ISR R (P0.05) 5 AR, ia
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IRIHT, PILLN R AN AR AR Y B 31 5 e )
Feig, ZRIGEE LTI (162 +4.3)%, i83)
2H(19.1 £5.0)%, P>0.05), X5/, Sllnrbis, &
SN AR, 225 A 0 PR LT
(19.1 £ 5.0)%, XIJ5(68.5 = 8.8)%, P<0.05), XFHRZH
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+4.7)%, P>0.05); I HER, 2 sha F N R AL A e
TR, 250 0EME LCGTRA18.5+4.7)%,
B (68.5 + 8.8)%, P<0.05),

4P ARG AN miR-21-5p/TSP-1 3
R ZR3A LA

TRIGRT, PILH N B AHA0M miR—21-5p/TSP-1 J& A
FIRE, ZRIGtE X (P0.05), X5, S5k
ISHT I, BEhH miR-21-5p FikTHE 70.7%, 2%H
A 3 L(P<0.05), TSP-1 mRNA . 5505
B 42.5%F1 53.1%, 2554 1 E MR L(P<0.05), Xt
MR 22 SIS L (P>0.05); 4l He#s, sshdl
miR-21-5p FRIEHXT AL TH5 108.4% , 2554 &1
7 X (P<0.05), TSP-1 mRNA ., & K50 HlHe 0 B4
TRE 40.4%H1 52.1%, 2254 B EHEE L (P<0.05),
2.5 FF miR-21-5p EHIX R AR E KT
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miR-21-5p 1 TSP-1 £ik, ZR LG it E X
(P>0.05), %54 miR-21-5p F G miR-21-5p £ik
T 480.7%, 254 E M E X (/%0.05), TSP-1
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FNERE X (P<0.05),

2)N B AR AR KR4
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PR AH AN AR B — R ZLIE T B PH M R 22 R i M X
(P>0.05),,

3)N K AH At A S D RE R AR 1k

s FIXTRR PR, S QBT BAMERT RS P B2 A
AR MG TR RS AR ) 25 S 0 GE 12 7 L(P>0.05),
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0.11), P0.05)FIAT((287.3 £45.9) mm vs. (1782 = 29.8)
mm, P<0.05)f8 17, =54 BEEE L.

4N B A 4 LR N S e B Ak

s FIR IRECEL, e et B XS RS 4 B2 AH
AR N B BRI 52 R T 22 S JC e TR R L((43.1
+7.0/% vs. (39.2+5.8)%, P>0.05), ¥4t miR-21-5p
B Jo5 R B AT AR Ty, 22 S5 MR (82,5
+9.3)% vs. (39.2 + 5.8)%, P<0.05).,
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