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BH HiTHN RNA-217-5p(miR-217-5p) 7E95 18 150 L& (VMO 58035 1035 A% 2 3 728 Al B HLu ] % 45 5 75
B3(CVB3) 5 1.0 JUL 4t L 453 443 1) 5% il FiE  BUBPEGER 77 B VMC BE R 50 g, R 77 ) 4 e A A6 2 2 kb
B H9e2 O LA A 4> Con eg(jzﬁ;uﬂﬁjkim CVB3 4 (& CVB3 1y DMEM 4t F) . CVB3 + miR-217-5p 4
(H9c2 4% Y miR-217-5p BLiW 5 4 & CVB3 i DMEM Ab#) .CVB3+ peDNA-SIRT1 40 [ H9c2 4 ffd %% 4% pecDNA-
PUBRE BT T 2 MIEE A 1(SIRTD /54 CVB3 1§ DMEM 43 ], CVB3+ miR-217-5p+si-SIRT1 2 (H9c2 4}
Y miR-217-5p+si-SIRT1 JF 4 & CVB3 ) DMEM Ab#) . SR 22/ %E it PCR(qRT-PCR) Kl miR-195-5p #1 SIRT1
mRNA 7E VMC 8 35 B A PR R 1355 v 1) 22 55 7K 57 5 B8 6 R R 15 92 30 40 UF miR-217-5p . SIRT1 #8 m 56 % 5 it 2L 4l
JE AR I 52 40 B8 17 %% . Western blot &I 41 ifd SIRT1 . 3% 4k 1 2 b & 12 2& 11 1§ 3 (cleaved-caspase3) . B ik EL 4 85 2 (Bcel-
2) \Bel-2 M1 5& X & [ (Bax) 3 3k 7K 3 5 B 16 5 88 W W i CELISA) K I 40 Jitg 43 36 A 988 38 38 I - (TNF-o) | 1 40 L A
(IL)-18.IL-6.1L-8 KF., ZHHB  miR-217-5p 7EJK VMC 2 I3 h 28 2 K P8 FE R K %% 5 . SIRT1 mRNA 23k 7K
S 4 filt FE AR A K (P <C0. 05) . miR-217-5p Al 4§ [ 4% SIRT1 H A KIR3L. 15 Con 2140 b, CVB3 210 WL 40 i o miR-
217-5p FiKKF- AN JH T cleaved-caspase3 . Bax & 4 % KK ¥ . TNF-a,IL-18.1L-6 \IL-8 /K V- Tt & , Bel-2 & [ & ik K
AR (P<<0.05), 5 CVB3 At ,CVB3+ anti-miR-217-5p 24 miR-217-5p ik /K F . 4 i 8 77 % . cleaved-caspase3 .
Bax % 125 5K F . TNF-o . IL-18.1L-6 . IL-8 7K - F& ik . SIRT1 ., Bel-2 % [ ik K FFH &5 (P <<0.05); 5 CVB3 44 Ik,
CVB3+ pecDNA-SIRT1 441 it 8 7% | cleaved-caspase3 . Bax % H % 35 /K F . TNF-o., IL-18,IL-6 . IL-8 7K - F% i , SIRT1 .
Bel-2 B A #£EKFFE (P<<0.05) ;5 CVB3+miR-217-5p ZH A It , CVB3 + anti-miR-217-5p+ si-SIRT1 2H 41 Jfd i T % |
clcavcdfcaspaSCS\Baxﬁlél%:il_ﬂ(qz TNF-ao IL-1B.1L-6 ., IL-8 /K F-F+ 7 . SIRT1 . Bel-2 2 1128 ik /K - FE AL (P <C0. 05)
i miR-217-5p o] G838 i ¥ ) 4 4% SIRT 28 1 By Rk iff — 2 45 CVB3 75 5 (9.0 L4t M B 473 .
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The expression change of miR-217-5p in the serum of patients with viral myocarditis and its effect on
CVB3-induced myocardial cell injury

SHA Lei. YUAN Guo, JIANG Ke (Department of Clinical Laboratory s the First Affiliated Hospital of
Nanyang Medical College s Nanyang 473000, Henan »China) *

Objective  To investigate the expression changes of microRNA-217-5p (miR-217-5p) in the serum of
patients with viral myocarditis (VMC) and its effect on the myocardial cell injury induced by coxsackievirus B3 (CVB3).

Methods A retrospective study was conducted on 77 patients with VMC and 77 healthy controls. Rat H9c2
cardiomyocytes were divided into Con group (no treatment) , CVB3 group (treated with DMEM containing CVB3) .CVB3
+miR-217-5p group (treated with DMEM containing CVB3 after H9¢2 cells were transfected with miR-217-5p mimics) ,
CVB3-+ pcDNA-SIRT1 group (treated with DMEM containing CVB3 after H9c¢2 cells were transfected with pcDNA-
silencing information regulator 2 homolog 1 (SIRT1)).and CVB3+ miR-217-5p+ si-SIRT1 group (treated with DMEM
containing CVB3 after H9c2 cells were transfected with miR-217-5p + si-SIRT1). Real-time quantitative PCR (qRT-
PCR) was used to detect the expression levels of miR-195-5p and SIRT1 mRNA in the serum of VMC patients and
healthy controls. Double luciferase reporter assay was used to verify the targeted relationship between miR-217-5p and
SIRT1. Flow cytometry was used to measure the apoptosis rate of cells, and Western blot was used to detect the
expression levels of SIRT1,activated caspase3,Bcl-2,and Bax. Enzyme-linked immunosorbent assay (ELISA) was used to

detect the secretion of tumor necrosis factor-a (TNF-a) ;interleukin (IL)-18,1L-6,and 11.-8 levels in cells.  Results The
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expression level of miR-217-5p in the serum of patients with VMC was higher than that of healthy subjects, and the
expression level of SIRT1T mRNA was lower than that of healthy subjects (P<C0. 05). miR-217-5p can target and regulate
the expression of SIRT1 protein. Compared with the CVB3 group,the expression level of miR-217-5p,the apoptosis rate,
the expression levels of cleaved-caspase3 and Bax protein, the levels of TNF-a, IL-18,11.-6, and IL.-8 increased, and the
expression level of Bel-2 protein decreased in the CVB3 +anti-miR-217-5p group (P <C0. 05). Compared with the CVB3
group,the expression level of miR-217-5p, the apoptosis rate, the expression levels of cleaved-caspase3 and Bax protein,
the levels of TNF-a,IL-18,1L.-6 ;and 11.-8 decreased,and the expression levels of SIRT1 and Bel-2 protein increased in the
CVB3+ pcDNA-SIRT1 group (P <C0. 05). Compared with the CVB3 + miR-217-5p group. the apoptosis rate. the
expression levels of cleaved-caspase3 and Bax protein, the levels of TNF-a, IL-18, IL.-6, and 1L.-8 increased, and the
expression levels of SIRT1 and Bel-2 protein decreased in the CVB3+ anti-miR-217-5p—+si-SIRT1 group (P <C0. 05).

Conclusion miR-217-5p may further regulate the myocardial cell injury induced by CVB3 by targeting and regulating the

expression of SIRT1 protein.
[Keywords])
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o FEPEO LR (VMO J2 H 9 B8 IR G i 5| & 1 &
iE PO LB A 5% 23 % 2 B3 (CVB3) A How UL 4
CVB3 1] 38 1 15 5 4 5F B I O LA JEL 9 12 4 A2 3 o0
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1.1 WGARTH JEHL 2022 4E 2 A & 2024 4 2 A A
BECif 77 1905 M0 LR JB 3 S TR T 77 461 £t R A A
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1.2 #H5ME K Hc2 L L4040 i #k (AL
e b 7 40 Bt 55 R ) s CVB3 (Nancy A (i 1e g £
AW ARG BR A )5 0. 25% JE AR (G A 4 T .
DMEM 1552 3 (3 [H Thermo Fisher 2 #) ; TNF-a,
TL-1B. 116\ TL-8 A6 il o570 & (- 96 74 Ji 2= W) B £ BR
ONTDD 5 AHE R TG I TR v R R A R
N1 s Trizol R F] (32 [ Invitrogene 2 ) 3 S FE 5.
miRNA $#EGLH] £ . SYBR 296 & =6 K ) & (b
HERRAEMB AR D ; pmirGLO 2856 F i 4% 1
(Promega Corporation). SIRT1, cleaved-caspase3,
Bel-2 ,Bax #i & (3£ [E Abcam) ; miR-NC, miR-217-5p
B #7 . anti-miR-NC. anti-miR-217-5p. si-NC, si-
SIRT1,pcDNA, pcDNA-SIRT1( | ¥ GenePharma) ;
GAPDH 31 (ZEFE CST) ; StepOnePlus qRT-PCR 1%
([ Applied Biosystems) ; BD CALIBUR i 20 41 Jifd
{8 \Westen blot H il 43 #r 4 L R EEEYD .

2 Ak

2.1 $£¥%4p2 Con 4. AATATALBEAY HOc2 20 i
£ DMEM 85 35 SE b 35 3% 48 h;CVB3 4 I & A 0. 2
ml 1 X 10° TCID,, CVB3 % DMEM ¥ 7% % % 3
H9c2 408 48 h; CVB3 + anti-miR-217-5p 2 : ¥ anti-
miR-217-5p #6% 2 HO9c2 4 M, 5% Y i 2l Jm W 4 40 i
%4 0.2 mL 1X10° TCID,, CVB3 f§ DMEM #; %
HeBr % 48 h; CVB3 + pcDNA-SIRTL 4H : ¥ pcDNA-
SIRT1 #% Y% 2 HOc2 4l . 55 Y B2 J5 W 4 40 i . A 7
£ 0.2 mL 1X10° TCID;, CVB3 ) DMEM 5 33 %& 8%
% 48 h; CVB3 + anti-miR-217-5p + si-SIRT1 4 . 4%
anti-miR-217-5p 45 si-SIRT1 L4 L 2 H9c2 401, 5%
Pl oy G W B, & A7 0. 2 mL 12X 10" TCID,
CVB3 B DMEM }; 37 3£ 55 5% 48 h,

2.2 gRT-PCR # # miR-217-5p.SIRT1 mRNA %
toi S N T CNINY | (2.5 N <l 1| R =
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20 g B RNA 435I Trizol i #15 miRNA 42 B
) G HEAT BRI, 4% BRSO i PCR 3500 & i ol P i
17 qRT-PCR. U6 {2 miR-217-5p N = H A, B-
Actin fE 2 SIRTL N2 E K. miR-217-5p 5| ¥ ¥
H} F: 5 -CTGGGTCGTATCCAGTGCAA-3', R: 5"
GTCGTATCCAGTGCGTGTCG-3";U6 Bl ¥ ¥ %1 H
F: 5-CTCGCTTCGGCAGCACA-3', R: 5'-AACGC
TTCACGAATTTGCGT-3';SIRT1 mRNA 3| 4% %1
4 F: 5"-"TGATTGGCACCGATCCTCG-3", R: 5'-
CCACAGCGTCATATCATCCAG-3'; B-ActiH 5| ¥
FF % N F: 5'-ACCCACACTGTGCCCATCTAC-3',
R:5-TCGGTGAGGATCTTCATGAGGTA-3'; 5| ¥
¥ Bl TA . MXERBEA -0 B R
2.3 WEEEBHREEZBBIE R RE L HE
H9c2 40143 M 4 #H : miR-NC+ WT-SIRT1 4 (%% Yx
miR-NC fl WT-SIRT1) .miR-217-5p+WT-SIRT1 4]
Y miR-217-5p Al WT-SIRT1) . miR-NC+ MUT-
SIRT1 4 (%% %% miR-NC F1 MUT-SIRT1) , miR-217-
5p+ MUT-SIRT1 £ (# 4§+ miR-217-5p #1 MUT-
SIRT1) o AR AU ' 3R Ml 376 A ) 38 71) 8 136 W9 43 % B
I A8 h JiT 4% 2 40 B AT 5 D' 2R R X 3 P A
2.4 mXmpAhampAsf ¥KEHFEIAShE
H9c2 4L, A 500 pL 45 & 22 s iR A 7848 A 5
pL Annexin V-FITC.5 pl PIJEMRA . ER T
IE 15 minGhESE) I X 40 M AS0RS: TN 45 20 40 At 9 1
2.5 Western blot # M & & & A K-F  H9c2 40
M RIPA 2 #EA7 32 B, 25 0k B JH BCA VA K
W, HL 10% SDS-PAGE #AT Ik 8. B 2
Rl WO LS50 AR W = IR F 2 h, 430
JmA SIRT1(1 : 500) . cleaved-caspase3 (1 : 500) .Bel-
2(1: 500),Bax(1 : 500) —#i 5 N2 GAPDH (1 :
1000) .4 CEMF W H o %5 i A AHXF R /9 =4t (1
:2000), IR TS 1 h, A ECL 1b2% & 65
HEAT 5% . FH Tmage] B4 A6 43 A7 2% 20 85 11 2%k 19 K
FEAE . 8 2% B A Rk K CH M 4 K A/
GAPDH Zk7t K EEAED .

2.6 ELISA :#&#m H9c2 @i L&k ¥ TNF-a.
IL-8.1L-6 . 1L-8 K -F  HU454 HOc2 4055 77 3 L3
WL ELISA 354 W F 3 W h TNF-o, IL-B, IL-6, IL-8
IR Fe B0 & U0 B B R .

& =X

1 miR-217-5p . SIRT1 ZERBH O KX BEMF R
FKiktER
77 B9 E O LR B miR-217-5p. SIRT1

mRNA FikK 435k 2. 7540, 23,0. 3140, 05,77
9] 4t S A4 Gz 2 K SF- 43 51 R 1,000, 07,1, 0040, 06,
SRR RO LSS B MW miR-217-5p 23K 7K - &5 i B
K # W TR L SIRTT mRNA 23k 7K F 85 i B A
H B E AL (1 =63.873.77. 523, P<<0.05),
2 miR-217-5p 5 SIRT1 BY5E ) 3£ R IR IF

TargetScan 7£ 28 8 {4 43 #7 245 S .78 SIRT1 19 3
UTR 5 miR-217-5p 7 #£ H #b ¥ %1, WT-SIRT1 3’
UTR: 5-UGGCUACACUAAAGAAUGCAGUA-3',
miR-217-5p: 3-AGGUCAGUCAAGGACUACGUC
AU-5,

miR-217-5p + WT-SIRT1 4 %% St & B 1% Pk &
miR-NC+WT-SIRT1 4R AL (P <C0. 05) ;miR-217-5p
+MUT-SIRT! 415 miR-NC+ MUT-SIRT1 41 % %
EEEE LY 22 % (P>0.05), i3 1, miR-217-5p
21 miR-217-5p ik K P miR-NC 41 7 & (P <
0.05),SIRT1 4 1 A K P8 miR-NC 24 FEAR (P <
0. 05); anti-miR-217-5p #H miR-217-5p 3£ ik /K F %
anti-miR-NC 4 F& 4 (P <<0. 05), SIRT1 K 1 £ ik K
P42 anti-miR-NC 4 7+ 5 (P<<0.05), WL 1 fik 2,

K1 NEAEBREXBER (¥ L)

Table 1 Double luciferase reports experimental results

451

Group n WT-SIRT1 MUT-SIRT1
miR-NC 9 1.0140.05 1.0240. 07
miR-217-5p 9 0.46+0.04" 1.0040. 06
t 25.769 0.651
P 0. 000 0.524

. * 5 miR-NC %, P<<0.05,

& 2 miR-217-5p A= SIRT1 EAMIRIZE (¥ £s)
Table 2 miR-217-5p regulates the expression of SIRT1 protein

2H W]
(;?;‘:ij n miR-Z17-5p SISII?RI’{ 1[)§tlilin
miR-NC 9 1.0040. 07 0.48+0.05
miR-217-5p 9 3.68+0.31" 0.1240.02"
anti-miR-NC 9 0.99+0.06 0,460, 04
anti-miR-217-5p 9 0.2540.03" " 0.79+0.06" "
! 776.121 333.148
P 0. 000 0. 000

e * 5 miR-NC #, P<<0. 05; * * 5 anti-miR-NC ., P <<
0.05,

SIRT1

GAPDH

B 1 miR-217-5p iA#% SIRT1 EHKRIE
Fig. 1 miR-217-5p regulates the expression of SIRT1 protein
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3 BAMA D miR-217-5p SIRT1 FKiL Kk F L&

5 Con #HAHI ,CVB3 %0 miR-217-5p ik /K F T+
15 (P<C0.05),SIRT1 2 [ 3 5 KT FEAR (P <<0. 05)
5 CVB3 4 #i I, CVB3 + anti-miR-217-5p %0 miR-
217-5p FIKIKFREAL, SIRT1 M AR ILAK P T+ (P <
0.05); 5 CVB3 41 M1 b, CVB3 + peDNA-SIRT1 £
SIRT1 # 1 & ik K F F+ & (P <<0. 05); 5 CVB3 +
miR-217-5p 41 #H I, CVB3 + anti-miR-217-5p + si-
SIRT1 4 SIRT1 £ 13 ik K FREAL (P <<0.05) . WL
Kl 2 figk 3.

£ 3 KAME P miR-217-5p SIRT1 FikKFE (x *5)

Table 3 The expression levels of miR-217-5p and SIRT1
in cells of each group

215 . _ SIRT1 &M
Group n miR-217-5p SIRT1 protein
Con 9 1.0040. 08 0.4540.04
CVB3 9 3.8540.33" 0.1440. 02"
CVB3+antimiR-217-5p 9 1.67+0.18" 0.7740.05"
CVB3+ peDNA-SIRT1 9 3.88-0. 36 0.81-+0.07"
CVBBtf;‘f;‘I‘;}TﬁZal 1.660.17  0.3240.04°
¢ 269. 408 341.059
P 0. 000 0. 000

a5 Con HL#, P<C0.05;b 5 CVB3 H4, P<<0.05;¢c 5 CVB3
+anti-miR-217-5p H4&, P<<0. 05,

1039
'\'Q
R Q-ﬂ:\
N N
,bx \,\' @fbxé .\'& N
04‘%_5» NS xé“\ \Q'S
o N e?’ ). D
& Q& g W&
P G & & O

B2 KA SIRTI EERIEER

Fig.2 SIRTI protein expression in cells of each group

4 BAFARATERATHXEARIEIKFELE

CVDB3 4 40 i 8 1= 2% | cleaved-caspase3 , Bax 4 [
LR P Con W T+ - Bel-2 25 1 £ 3K KP4 Con
2 A (P <<0. 05) ; CVB3+anti-miR-217-5p . CVB3+
pcDNA-SIRT1 41 40 ffd 5 1= % | cleaved-caspase3 ., Bax
A RIBKFE CVB3 HREAL, Bel-2 8 R K K45
CVB3 417} (P<<0. 05) ; CVB3+ anti-miR-217-5p+
si-SIRT1 #H 41 Bl 8 7= 3 | cleaved-caspase3 ., Bax & H
FiE K CVB3+anti-miR-217-5p 20 F+ 75 » Bel-2 &
2235 7K 4 CVB3 4 anti-miR-217-5p 4 F& A% (P <<
0.05), WL 3. 4 fik 4,

R4 FHARATERATHEAXEAREKRTELER (X Es)

Table 4 Comparison of apoptosis rate and apoptosis-related protein expression levels in all groups

20 5 HT-FR(%) Cleaved-caspase3 K [ Bel-2 HH Bax &1
Group o Apoptosis rate cleaved-caspase3 protein Bel-2 protein Bax protein
Con 9 5.7840. 66 0.1140.02 0.68+0.05 0.23740.02
CVB3 9 27.434+2.15" 0.79-+0. 06" 0.1940.02" 0.84-+0.07"
CVB3+anti-miR-217-5p 9 9.28+0. 84" 0.25-+0.03" 0.6240.04" 0.30+0. 03"
CVB3 -+ pcDNA-SIRT1 9 11.17+1. 28" 0.27+0.02" 0.6040.05" 0.32+0.04"
CVB3+anti-miR-217-5p+si-SIRT1 9 23.15+2.06° 0.7140.05°¢ 0.2940.03° 0.7540.06°

t 340. 685 531. 231 276. 437 318. 434

P 0. 000 0. 000 0. 000 0. 000

a5 Con H#, P<<0.05;b 55 CVB3 4, P<<0.05;¢c 5 CVB3+anti-miR-217-5p 4, P<<0. 05,

’\'Q
»
L N &
ox A" o S NN
(ﬁQ.Q:q:\ cﬁew"’\e ,{o“\\\é5
> L o P
oo(\ QQ’ & QC,O 04% 2

cleaved-caspase3

Bcl-2

B3 HAMMPATHEXEARIAER

Fig. 3 The expression of apoptosis-related proteins in each group
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Fig. 4 Flow diagram of apoptosis in each group
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CVB3 A4 TNF-o IL-18.1L-6 . IL-8 /K F- %%
Con @ J} & ; CVB3 + anti-miR-217-5p, CVB3 +
pecDNA-SIRT1 21 40 i TNF-o, 1L-1B, 11-6,1L-8 /K

SE# CVB3 4LREAR (P <<0. 05) ; CVB3 + anti-miR-217-
5p+ si-SIRT1 £ 40 Jfid ' TNF-o, IL-18,IL-6,1L-8 /K
-4 CVB3 + anti-miR-217-5p #H F+ 1/ (P <<0. 05), I,
%5,

x5 BFHARKERTFREKTELERK(XEs,pg/mL)

Table 5 Comparison of the expression levels of inflammatory cytokines in each group

45

Group n TNF-« 1L-1B 1L-6 1L-8
Con 9 1.54+0. 28 16.68=42.43 2.5140. 34 11.9242.05
CVB3 9 7.66-+0. 83" 71.3546. 24° 8. 4940, 78° 63.81+7.11°
CVB3+anti-miR-217-5p 9 2.95+0.31" 25.24+3.82" 3.2340. 46" 20.56+2.39"
CVB3+ pcDNA-SIRT1 9 3.17+0. 48" 28.15+3.09" 3.59+0.51" 22.47+2.51°
CVB3-+anti-miR-217-5p+si-SIRT1 9 6.2440.57¢ 59.78+5. 93¢ 7.1840.63¢ 52.786. 34°

¢ 204. 347 245. 840 199. 581 214,767

P 0. 000 0. 000 0. 000 0. 000

H:a 5 Con M, P<<0.05;b 55 CVB3 H 4, P<<0.05;¢c 5 CVB3+anti-miR-217-5p 4, P<<0. 05,

it

VMC gl PR D o ML 09 o 2 9 58 34 4F T
15 o FT R O WU 5 5 T 5 LS 1) R 18 1P 48 9%
- CVB3 2y VMC # WL & bk i 1 7 B H 2 51 & O
J1 3 GO IR PER TE 0 AW A B L IR R 3R LA L
LA BB IR B AR M (2T 2 A 45, HLO LR M A 0 1 S %
SER NS VMC ik AR . VMO ™ &l A
IR AEE R PR B 4 R VMC S 1932 W B3R 97 R A
AT\ Im R X,

miRNA J& T IE 4 5 RNA, 0] 78 5% 5% 5 K 8 55
5 DAL i 98 5 44 A ) e L %P CVB3 35 3 19 9 2 M0 L
KEAT TR . MR 217-5p H BLAT 4 Fi
W) 2EIRE  BFSE R B miR-217-5p FEFLARE S R
PRI IE8 5L R PE T i R 5k miR-217-5p AT 404 L AR 988
LA 1 5E R B RR 28 . MiR-217-5p Wl GE i T
i PRKCI.BAG3.ITGAV ,MAPKI1 ke #E 245 B %
I 40 M Y 08 T2, Papageorgiou 4N BF 5% 3 W,
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