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WLge (VM) /INERIPE FH L . 53k 4% 60 L BALB/c /NRR 43 D % IR A
FIZH S35 2H  Tel + rAAV — NC 2 Fl Tel + rAAV — miR - 320 4, /4 12 H,
IS BEZH 11430 o I 4 5 100 TCID, (A% 75 B3 3 0. 1 mL A4 VM /]y
BUBERS, SEIOAIME 45T 10 mg - kg ™' Tel , %42 7 d;Tel + rAAV - NC 4 7E 5250
ISR T, R K S rAAV = NC (1 x 10" 55 7545 DUEL, %5 0 R £h 22 vh i
100 pL) ;Tel +rAAV —miR - 320 LI 7ESLH020 AOFEAN L, R F KT 4T rAAV - miR - 320
(1 x 10" 8548 DB, V6 T WEIR R 28 WOl 100 L) o FH SR i i S S R A Tl
L IERTI miR — 320 FHRT 3K 7K - 5 G H S8 R B o v A LR V84 1t )
TR VSR L AILEL R KT 5 R AR S b 1 % £ 4G I 40 9 T 1 40 s
B S A T o A4k ) 34 T A 2 1 NOXT (PKNOXT ) /B — 4t i b [ 983 [
F 10(BCL10) /ZhEBEAH IR RS HZ B 1 (MALTL) {5558 FEAHDC R U AHRT 2k 7K
T, 5RO XA BEEIZL SZIR 4 Tel + rAAV — NC 21 Fl Tel + rAAV — miR - 320
LA ffmiR — 320 AR X F2 3K K F 4> B4 1.00 £ 0.18 ,4.06 £0.73,1.82 +0. 34,
1.95+0.36F1 3.47 = 0.61; Il B2 ¥ W& 7] T % 5 5 hy (36.09+4.82)
(125.18 £19.67) .(49.73 £8.04) .(55.62 £8.25) F1(103.56 £17.49)U - mL™"; fJL4L.
B4 H (7235 + 11.46) . (368.29+61.83), (93.62 = 15.27),
(90.74 £16.18) F1(316.51 £57.92) ng L™ ; LB (140 311k (17.42 £2.53) |
(64.74 £10.90) .(28.59 +4.16) .(32.45 +5.98) F1(53.91 £9.64) pg + L' ;40
MOJH T 40 WK (3.17 £0.52)% . (28.46 +5.39)% . (6.97 = 1.24)% .
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Abstract; Objective  To investigate the effects of telmisartan tablets
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(Tel) on viral myocardialtis (VM) mice through microRNA —320 (miR —320) and its mechanism. Methods A total
of 60 BALB/c¢ mice were divided into control group, model group, experimental group, Tel + rAAV — NC group and
Tel + rAAV — miR =320 group, with 12 mice in each group. Except for control group, VM mouse models were
established by intraperitoneal injection of coxsackievirus B3 0. 1 mL containing 100 TCID50. Experimental group was
given 10 mg - kg ' Tel intragastrically for 7 days. Based on experimental group, rAAV — NC was injected into the tail
vein (1 x10"
rAAV - miR - 320 was injected into the tail vein (1 x 10"

rAAV — miR - 320 group. The relative expression levels of miR — 320 were detected by quantitative real time

viral copy number, dissolved in PBS 100 L) in Tel + rAAV — NC group; based on experimental group,
viral copy number, dissolved in PBS 100 pL) in Tel +
polymerase chain reaction.

Creatine kinase isoenzyme, myoglobin and troponin were detected by enzyme — linked

immunosorbent assay. TdT — mediated dUTP nick end labeling was used to detect apoptosis. The relative expression
levels of peroxiredoxin — like protein NOX1 ( PKNOX1)/B - cell lymphoma 10 (BCL10)/mucosa associated lymphoid
Results  The
relative expression levels of miR —320 in control group, model group, experimental group, Tel + rAAV — NC group and
Tel + rAAV — miR - 320 group were 1.00 = 0.18, 4.06 £0.73, 1.82+0.34, 1.95 £0.36 and 3.47 +0.61,
respectively; creatine kinase isoenzyme were (36.09 + 4.82 ), (125.18+19.67 ), (49.73 = 8.04),
(55.62+8.25) and (103.56 + 17.49) U - mL™", respectively; myoglobin were (72.35 = 11.46),
(368.29 £61.83), (93.62 +15.27), (90.74 +16.18) and (316.51 £57.92) pg - L™
were (17.42 +2.53), (64.74 +10.90), (28.59 +4.16), (32.45 +5.98) and (53.91 +9.64) pg - L',
respectively; the apoptosis rates were (3.17 £0.52)% , (28.46 +5.39)% , (6.97 £1.24)% , (8.01 £1.53)%
and (24.89 +0.15,
2.07 £0.36, 1.43 £0.19, 1.39 +£0.20 and 1.91 +0.32, respectively; the relative expression levels of BCLIO
protein were 1.00 = 0. 18, 1.95 £0.34, 1.48 +0.22, 1.41 £0.21 and 1. 84 % 0. 35, respectively; the relative
expression levels of MALT1 protein were 1.00 +0. 13, 1.90 £0.32, 1.26 £0.15, 1.37 +0. 18 and 1. 69 +£0. 27,

Statistical comparisons revealed significant differences between model group and control group, as well as

tissue lymphoma translocation gene 1 ( MALT1) signaling pathway were detected by Western blot.

, respectively; troponin

+ 4.16 )% , respectively; the relative expression levels of PKNOXI1 protein were 1.00

respectively.
between experimental group and model group, and between Tel + rAAV — miR —320 group and Tel + rAAV — NC group
(all P <0.05). Conclusion By inhibiting the expression of miR —320, Tel alleviates myocardial injury and inhibits
apoptosis in VM mice, which may be achieved by inhibiting PKNOX1/BCL10/MALTI signaling pathway.

Key words: telmisartan tablet; viral myocardialtis; microRNA —320; myocardial injury; peroxiredoxin — like protein

NOX1/B - cell lymphoma 10/mucosa associated lymphoid tissue lymphoma translocation gene 1

et L9 (viral myocardialtis, VM ) 42 H 475 2%
QLT R A WURAEVESG o #8073 J8 0 1 m] g 1T
FEH-PH % 2P BN, RO 1 280 BB
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FR AR, BT, I AR TR ST DIOSHRE SR 32, B2 4 S
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S AT HIE 5 - SYXK (#7) 2023 - 0045, A< 50 40 £
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WriLAg 5 56 3l W) v 3h W 18 P2 DL it v (18 3
it . ZJCLA —TACUC -20040178) .

HREREF KW A, A R 40 mg,
A7 120240624 ik SCS : [FE 25 HET- H20050715
VLIRS R T FRBE 25 4L A BR 2 W) A2 77 CVB3 22, it
5 :SL30171 , v B B2 g s DU 5 0 5% BT 4 4t 5 T4
% — vy (interferon — vy, IFN - v)  H I i/ & - 1B
(interleukin — 18,1L - 1) 17 &, ¥ il BIGRIE4EE
PIRHEA B2 W) AR 775 GR AOKE — BHEL (hematoxylin —
eosin, HE ) e 3271 & , W A6 s DU B A FR 2 )
A7 s LELAR UV 8 1 R UL IR 8 I) L il ) &
KBRS ) B A BR 2 7] A2 77 5§ 1 ( malondial-
dehyde, MDA ) FI # & 1k % B 1k B ( superoxide
dismutase ,SOD) 107 & , 4 Hy FHEFET Q1A YR IR
STV bt Bl BCLIO \MALTT (3% fk2F bk 2 iR &
fitf =3 A1 B - ILahE B BTk, ¥ 3= Abcam 24 ) 4E
775 it B PKNOXT A, L JE B A W R A TR A
A AR b U AR R R A - 9 Pidk, R
Biogradetech 23 7] A4 75 J5 A7 K i bk 12 4 €5, ( TdT -
mediated dUTP nick end labeling, TUNEL ) &3] &, 4L 50
Solarbio 2y &) A= 77

{88 Multiskan FC FAR{Y, EEFEER € () R)
ZN )P s MZX200 SO0 BAEE ) AR N T B S
BORZ AL il 57500 S} A 1 S s 3R A i X B
(real — time quantitative reverse transcription polymerase
chain reaction,qRT — PCR){¥,3¢[E ABI A 6] /25,

2 KBWHE
2.1 VM Rz

AL N B S T S A 100 2R EH U5 R W)
JEYL g (50% tissue culture infectious dose, TCIDy, ) )
CVB3 J5# 0. 1 mL #gg VM /NERABR 4 H 1R,
ZiyEsgt 21 d,

2.2 HABRHGHE

4 BALB/c /N B3 S X BRZH RS AY 20 | S 90 40
Tel + rAAV — NCZH 1 Tel + rAAV — miR - 320 21, B4H
12 H, BRXTIRZH AR “2. 17 th (1 5 i Al VM A
B R HRZH/INBRE R A an 2 1 A)  JR s S e
B A R K, RERIZH /N VMR SR 20 A
VM ZHAERl L, REAR R HE 45 T 10 mg - kg™ Tel,
H1Wk,%ES:7 d;Tel + rAAV — miR - 320 2H{E 525
HEER b, TREBUE 1.3 d R 1 x 10" RS DL
B rAAV — miR - 320 R AH & 9% & (5’ - TCGC-
CCTCTCAACCCAGCTTTTTTCAAGAGAAAAAGCTGGG
TTGAGAGGGCGA -3") /& T #i g £h 2% P W ( phosphate

buffered saline,PBS) 100 wL 7, i oo & & ik i &4 21/
LAY 5 Tel + rAAV — NC 2 7 5256 21 S hily -, T35 488
G5 1.3 d, BikiE S5 Tel + rAAV — miR - 320 2
SR B rAAV - miR 320 JAH N BE R BA MR IR
2.3 HE BEKRMNZHMNROIHERFEBR G
.I%E;R[ﬂ

ZREGEE I, T SUHE I i 4 5B /D B, O BB
OEAHZ, ] 4% 22 5 W 8] 7E M BE Sl 7K | A s
A VIR, 70 CHEARRE A 2.5 he #5300 & ORI T
HE Jet, SO LA SR
2.4 PFREX S IR PR OGRS S AL R R TE L O AL
BRRG kR

252 45 R JE A 2% AL/ BUHE AT A IR BRI,
DA 1500 r+ min ' B0 10 min, WEEMLIE . BAN, IsE
25 AN WLER SR DD TR 7.0 2 3 29 e (R 4 T 0 4
HYUHF2.37) , BIRF2I3K, A3 000 1+ min ™' B0
10 min, W4 BIEM . KHE 0 SR A AR AR 1 8 B
AT o BT 450 nm AR X 25 FL AL BE
ELHEATIN &, 31550 /08 BRI HP O LA 5 4 25 (DL
PRV R) T LAY 3 B ILELEE 1) KPR L
HL AL LR bR A2 E 119 7K F- (MDA [ SOD |
IFN -y FfIIL-18) .
2.5 qRT -PCR E# miR -320 FikiER?

RS/ B L2, 24 0F S BUS RNA, IR
2 g, f 0 B 3R] FF S RNA 2468 ¢DNA, Jf:
L cDNA YE N BiAR#AT PCR 471G, § 3525 95 C
60 5,95 °C 15 5,60 °C 15 5,72 °C 45 5,40 MEFF, LA
U6 1R NS, 2722 T8 miR - 320 H X ik
Ko miR - 320 b i 51 ¥ )7 5 ) 57 — CATA-
CAAAAGCTGGGTTGAGAGG - 3', N5 ¥ # 5 N
5" — AATGCATGACAGATCCCTACCG -3'; U6 L35l
Y3k 5" — AGACATGGACGTGGTGAATCA -3', |
g5 5 - ACTCTCCGTCTTGTTGGCAC -3',
2.6 FEREMHFLHRARERA miR -320 Kk F

BUNR O LD R, RS 520K, 4 1 K T AL
20 min, IS FOCRET B ARSZW, 37 C A3 B o
VG 47,6 — RSk -2 - FRIEN|ILE (47,6 — diamidino —
2 — phenylindole dihydrochloride , DAPI) 45 4t 4 My 4% , ikt
JEIFE 15 min, ZEO6 B T W4, miR - 320 45
41 5" - DIG — AGAAGGCGGAGGGCGGCGAGGC -
DIG -3',
2.7 TUNEL %4628 pR g

OO WL Z0) 7, Bt 520K, T4 g K gF
730 min JH{k, BlJS 4 3% i AL B O F 10 min
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PATHER IR A S A P i 1k o e A PSR U R 5
TUNEL J B FREE 25 F T 37 CILREH 60 min J5,
PBS FEAMEYE 3 (K S min) |, 4k HI DAPL Jeifi bk
JeU 5 min XA TIRC . RO
Fa B E T R VOCIE B i I T
2.8 EABRETEEENAT X PKNOX1/BCL10/
MALTI £S5 @E®EXEAREKE

BN B ILALZL, 2%, LA 1.0 x 10° ¢ -
#5030 min, W FIE IR, E A EAE Rk B B
Mo F 5% AR A= W AT B AL B 2 he BEJS A —
YL AE4 CHRIFFI A SR VERIEIA 30, %
IATFRIEE 1 he ZPEERIa, L= ROLM L 2
LU B - LshE B M NS, 5 B X R ROk
o
3 ritFEshE

JHI SPSS 24. 0 R fEEATGE it o3 Mo I EEBORH
x £ s, A FE RIS REA ¢ K5

.1
min

#H R

1 FANMROMARREZRSHLER
Xof HEZHL /DN B0 JULZH 2R £F 28 73 A KLU, 490 T O 25

B AUH D R MEANEIR I 5 5 0 BRATAH He , B A 41
AINERC LA ZR 2T 4t B 24 5 R 43 43 A 25 5L, 40
TEARKRAIE AW 5 R AR SR LA,
SEBGZH /N BRC LA S5 3340 475 2 B o B0 P S -, 0>
JVLEF 2 R 53 HES RN L7 5475 B W d B AR, 2 PR 2
JOIZ I 2 s 5 S B A HE, Tel + rAAV = NC 41/ iR
O WAL ER 1 T 2 3 224k 5 5 Tel + rAAV - NC 44
A, Tel + TAAV — miR — 320 ZH/N oo ILALZE 1 ko
PR G3mE, WLIE 1,
2 BAMROMAL SN RIS IR R R IE B FKF
)%

AR T X B, AR ZH /N B ILZH 2 TRN -y
IL - 11 MDA 7K V-3 8.3 FF+ (3 P <0.001) ,S0D
KPR TRE(P <0.001) ; SRERIA AL, S/
UL LS IFN — y DL — 13 Fil MDA 7K -3 i A%
(¥ P <0.001),S0D 7KGF-fg Tt (P <0.001) ; 55¢
IS AHEL , Tel + rAAV — NC 21/ LG L4121 MDA |
IFN - IL - 18 £ SOD /KP4 G it 2% F 2 7 ¥ s
TR (P >0.05) ;5 Tel + rAAV — NC ZHAHEL,
Tel + rAAV — miR - 320 2H /)N B0 IL4H 21 p MDA |
IFN —yFl IL = 18 7K P35 5 2 7+ (33 P <0.001) ,
SOD 7K F- i & FFE(P <0.001) , LK 1,

R FA/DNRUC LR A E AR bR e JAE P TR FAE (v £ 5)

Table 1 Comparision of levels of oxidative stress indexes and inflammatory factors in myocardial tissue of mice in each group(x +s)

Group n MDA (nmol - mg~") SOD(U - mg™") IFN—’y(pg-g'l) IL—lB(pg-mg'l)
Control 12 1.72 £0.24 6.38 £0. 96 165.59 +27. 83 5.26 £0. 87
Model 12 5.46 £0.93* * * 2.15£0.32% %~ 474.03 £69.71 " * * 8.92+1.58***
Experimental 12 2.91 £0. 38 4.73 £0. 65" 238.52 £34, 27" 6. 17 £1. 09%#
Tel + rAAV — NC 12 2.87 £0.42 4.79 £0.74 246.95 +£36. 58 6.08 0. 96

Tel + rAAV — miR -320 12 4.69 +£0.65%%% 3.46 £0.58444 412.78 72,942 44 8.44 £1.30244

MDA : Malondialdehyde ; SOD ; Superoxide dismutase; IFN - v Interferon —

v; IL = 1B Interleukin — 1B ; Compared with control group, *** P < 0.001;

Compared with model group, **P <0.001; Compared with Tel + rAAV - NC group, ““*P <0. 001.

1 RN — Ly ik (HE) A 25 21/ BC LA S U L7 E

Figure 1

Control group: Mice were cultured normally and injected intraperitoneally or intragastric with the same amount of normal saline; Model group: Intraperitoneal

injection of 0. 1 mL of CVB3 virus containing 100 TCID50; Experimental group: Based on VM group, 10 mg - kg ~' Tel was administered intragastatically for

Experimental
"

Tel+rAAV-NC Tel+rAAV-miR-320
e e

B (x50)
Myocardial histopathology of mice in each group detected by hematoxylin — eosin( HE) ( x50)

7 days; Tel + rAAV — NC group: Based on Tel group, rAAV — NC was injected into the tail vein; Tel + rAAV — miR — 320 group: Based on the Tel group,

rAAV - miR - 320 was injected into the tail vein.
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3 FBHNMROAALR D miR -320 HHXFFRIEKFER
2%

YRR BRI SCHR 2 | Tel + rAAV — NC 41 Al
Tel + rAAV — miR —320 2 miR - 320 [{ 1%} ik K F
A RIh 1,00 £ 0.18.4.06 = 0.73,1.82 + 0.34,
1.95 +0. 361 3. 47 0. 61 ; miR — 320 [ % 5% ¢ 3 JiF
Ay RIh 1,00 £ 0.15,2.78 + 0.46,1.31 + 0.18,
1.44 £0.2011.96 £0.27 . 5%} HE LA HE , A5 760 4 /)N
FUC LA 2L miR — 320 AHX 2 38 7K F9¢ Yoo fE 14
T (3 P <0.001) ; SEAYLAA L, SE90 2 /N R
IRFERIA B REIR(F P <0.001) 5 5525 A AH
Tel + rAAV - NC 41/ B IR I8 FRAEGL 22 b 22 =8
TeGeit25 X (# P >0.05) ;5 Tel + rAAV — NC 4141
Ft, Tel + rAAV — miR - 320 2H/N§L F iR $5 45 B 27
(3 P<0.001),
4 FHNRMFROABRGREDKFERLE

REARYZH 55 %0 BRZELAR LG, /I BRI O LR P b s )
AKOFH 5 2 T i (B4 P <0.001) 5 25620 54570 20 A1
o, FaRPREIKT-4 B E B (X P <0.001) ;Tel +
rAAV - NC 4 5525l A He, Bk br WK A S 1T
YrEESHIGE I EE L (B P >0.05); Tel +
rAAV — miR - 3204 5 Tel + rAAV — NC A AH L, /N,
MLVE o _ER bR W K- 34 3 B (3 P <0.001),
&2,
5 BAMNROINARERATERLE

YRR B ARLZL | SCER 4 Tel + rAAV — NC 41 il
Tel + rAAV — miR — 320 410 JJLZH 2241 08 7 2R 4 )
F(3.17 £0.52)% (28.46 £5.39)% (6.97 +1.24)% .
(8.01 +1.53)% F1(24.89 +4.16) % , FEFILA /NS
YR A LE, D AULAH S MMy TR B EFH S
(P<0.001); 82 /N SRS ALVZHAR L, O WL U2
) T 3% S 2 R (P < 0. 001 ) ; Tel + rAAV — NC
H/NR S SEER A EE , OIS AR T T R AE S 2
FERTGTEE L (P >0.05) 5 Tel +rAAV —miR —320
H/NERY Tel + rAAV = NC A LG, 2O LA 2240 i ) 3

R2 AAUNRUNTE A DU bR S R IE AT A L (2 £ 5)

TR B ETRE (P <0.001),

XL BRI S5 2 Tel + rAAV — NC 41 Fl
Tel + rAAV — miR - 320 4175 D& R & il -9 &
FIA % 255 7K B4 51k 1.00 0. 17 .2.51 +0.48 .
1.32 £0.21.1.35 0. 19 F12.09 0. 34 ; 1% b2 B4
MR I -3 B AR XS RIBIKF43 314 1.00 £0. 14
2.12+0.36.1.38 £0.19 1. 41 £0.23 1 1. 97 +0. 33,
FEFRYZH /N BR 5 0 BFRALAH EL O LA 20 305 1k 2 e 2 i
BN -9 FINE AL 2 ie 8 i - 3 8 1 A R
KPR E ETH(E P <0.001) 5 S5 2H /) RS A5
RIGIAH LE, bR 5 bR 35 1 3 T R (¥ P <0.001) ;
Tel + rAAV = NCZH/NER 5 Tel AL, FilR 48 FRES
e EERY TG E X (¥ P>0.05); Tel +
rAAV - miR -320 41/N§ 5 Tel + tAAV - NC 401 1,
iR fEARS B B (H P <0.001) DL 2,
6 EZH/NFROEL R PKNOX1/BCL10/MALTI
= EEERIEMNLLE

KRR BIRUZH | SER 4] Tel + rAAV — NC 41 Al
Tel + rAAV — miR — 320 2] PKNOX1 Z& [ i 41 X 2 i
K433 1.00 £0.15.2.07 £0.36,1.43 0. 19,
1.39 £0.20 F11.91 +0. 32;BCL10 & [ (A5 32 157K
SEAR A 1.00 £0. 18 .1.95 +0.34 1.48 £0.22 .

Cleaved Caspase-9

clomed Compes _ e

B-actin

2 EE BRI A G A A AL/ BRUUA T AR O R N Rk
K
Figure 2 Relative expression levels of apoptosis — related

proteins in mice of each group detected by Western blot

Table 2 Comparison of relative expression levels of myocardial injury markers in serum of mice in each group (x +s)

Group Creatine kinase isoenzyme(U + mL~") Myoglobin(pg - L") Troponin(pg + L™")
Control 36.09 +4. 82 72.35 £11.46 17.42 £2.53
Model 125.18 £19.67 * * * 368.29 £61.83* * * 64.74 £10.90 " * *
Experimental 49.73 +8. 04" 93.62 £15.27%* 28.59 +4. 16"
Tel + rAAV = NC 55.62 £8.25 90. 74 £16. 18 32.45 +£5.98

Tel + rAAV — miR - 320 103.56 +17.49444

316.51 £57. 92444 53.91 £9, 642444

Dose and n refer to table 1; Compared with control group,

group, 244 P <0.001.

*** P <0.001; Compared with model group, **P <0.001; Compared with Tel + rAAV — NC
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1.41 +0. 21 f1 1. 84 +0. 35 ; MALT1 & [ [0 A X} 2235 7K
4R 1,00 £0.13,1.90 +0.32,1.26 +0.15,
1.37 £0. 181 1. 69 + 0. 27, A&7 2H /N R 5 X HE2H A
Lt , L4 b PKNOX1T (BCL10 1 MALT1 2 |5 A X
FIRACFH B EFF () P <0.001) 5 SEERAl /MRS
BRI L, BiRdEAn 8 2 TR (3 P <0.001);
Tel + rAAV — NC ZH/N USSR A AR L, EIRFEPRTESE
¥ LERBH LR ITFEX(H P >0.05);
Tel + rAAV —miR - 3204 /M5 Tel + rAAV — NC 4
tHE, LR fER SR B (P <0.05,P <0.01,
P <0.001), WA 3,

B-actin

B3 B IV b AR A 2R 1 NOXT
(PKNOX1) /B — 2t itk 583 Pl 10 (BCL10 ) / Z BRAR SC Uk 297
Feiz B T(MALTL) {5 538 B% A OC 2 1 i 3k 7K

Figure 3
(PKNOX1)/B - cell lymphoma 10 ( BCL10)/mucosa associated

Expression levels of peroxiredoxin — like protein NOX1

lymphoid tissue lymphoma translocation gene 1 ( MALTI )

signaling pathway — related proteins in mouse myocardial tissue
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