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ABSTRACT Objective: Investigating the protective effect and mechanisms of downregulating miR-223 expression on the
myocardium of mice with septic cardiomyopathy (SCM). Methods: Using a random number table, 27 male SPF C57BL/6 mice aged 8-10
weeks were allocated into different groups: SCM model groups at different time points (0 h, 6 h, 12 h, 18 h, 24 h), Normal group, SCM
group, miR-223 antagomir NC group, and miR-223 antagomir group, with 3 mice in each group. The SCM mouse model was established
by intraperitoneal injection of lipopolysaccharide (LPS) at a dose of 15 mg/kg. The miR-223 antagomir NC group and miR-223
antagomir group received consecutive tail vein injections of miR-223 antagomir NC and miR-223 antagomir, respectively, for 3 days
before modeling. Reverse transcription-polymerase chain reaction (RT-PCR) was used to study the expression of miR-223 in the
myocardial tissue of mice in different time point groups of the SCM model. Hematoxylin-eosin (HE) staining was performed to observe
the myocardial pathological changes in the Normal group, SCM group, miR-223 antagomir NC group, and miR-223 antagomir group.
Enzyme-linked immunosorbent assay (ELISA) was used to measure the levels of cTnl, BNP, CK-MB, IL-6, IL-18, and TNF-« in mouse

serum in the Normal group, SCM group, miR-223 antagomir NC group, and miR-223 antagomir group, and correlation analysis was
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conducted. Results: In the SCM model groups at different time points, the expression level of miR-223 in the myocardial tissue gradually
increased with the extension of stimulation time. Compared to the Normal group, mice in the SCM group, miR-223 antagomir NC group,
and miR-223 antagomir group exhibited varying degrees of myocardial damage. The expression levels of cardiac injury markers cTnl,
BNP, CK-MB, and inflammatory factors IL-6, IL-1@, and TNF-« in serum were elevated, and the differences were statistically significant
(P<0.05). When compared to the SCM group, there were no significant differences in various indicators between the miR-223 antagomir
NC group (P>0.05). In the miR-223 antagomir group, the degree of pathological damage in the myocardial tissue was reduced, and the
levels of cardiac injury markers cTnl, BNP, CK-MB, and inflammatory factors IL-6, IL-1B, and TNF-a decreased, with statistically
significant differences (P<0.05). The results of correlation analysis showed that the expression of miR-223 in mice was positively
correlated with the expression of cardiac injury markers c¢Tnl, BNP, CK-MB, and inflammatory factors IL-6, IL-13, and TNF-a.

Conclusion: Downregulation of miR-223 expression can provide protection to the myocardium of SCM mice by alleviating the

inflammatory response.
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1.23 OAALRYIH HE W @M 24 h 5, F Normal
20 .SCM £ .miR-223 antagomir NC £ .miR-223 antagomir 2H /)
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Table 1 Sequences of primers

GENE Primer Primer sequence (5 '-3')
U6 Forward CGCTTCGGCAGCACATATAC
Reverse AAATATGGAACGCTTCACGA

mmu-miR-223

F primer

GTCGTATCCAGTGCAGGGTCCGAGGTATT
CGCACTGGATACGAC TGGGGTAT
TGTCAGTTTGTCAAATACCCCA

loop primer

1.3 Grit=4biE

{ii Fj graphpad prism 9.5 4 i1 %k %} SCM £ .miR-223
antagomir NC 2 .miR-223 antagomir Z{/N i, BNP .cTnl ,CK-MB ,
IL-6 IL-1B \ TNF-o $8 bR HEA T 70T, 2 ZH 1] FLBCR T ¢ 616 2 20
VA EATERPRIR T 220007, it GORH A SRR 22 (s ) R, R
A Pearson X} miR-223 5 BNP c¢Tnl ,CK-MB IL-6 IL-1B,
TNF-a FEPEIATHHT, L P<0.05 AR A G2 .

2 &R

2.1 INR—ARIER

Normal 20 /)N R I iR , 47 3l B, WP P AR, AR Bk
JMEIEHR 3 R/NRIIERG . SCM 4 \miR-223 antagomir NC
£H .miR-223 antagomir ZH /™ ERL34) 3 AN [ P2 oA it 28 BEAS IR
BERGE, RIE. JEIE . DARIGTIAER I, SCM 41/NRSET: |
RO /N TR TS . /N R AR L LR 2,

22 INRO AR FRIE I

A 24 /NS 64 F T L, Normal 21/ BRAH U 5254
ST, U WLEF ZEHED) U0 A DL BE B 5 A8 , & UL B R M4 iR
1 ; SCM L H LU S L5 AT 525, O WL dEHESI 2K FL , 355
WL AR i, A% (6 408 i ik (35 €8 5 Sk ), TS R T LR B R
PEANALIRE (3 57k ) ; miR-223 antagomir NC 4121 4L 545
FAAHXS SEHE , O LETAEHES AT , 385300 LA b2 475 , I Az
g (FERAETSk), TR AT IR R AR (B A
3k ) ; miR-223 antagomir 41/NRALUL L5 238, D WLEF 48R
BBHEF AN A LA M it 3 (B i S ), TRl B N AT I,
TR PEAN AR (B Ak, WWE 1,
2.3 INRIOALZEZE miR-223 IR IETER

SCM A5 80 i AH 2 /0> UL LA 2R Bl LPS 30 33 e [ 428 K
miR-223 [k FIH, L3 3,

R 2 BENROETLESR

Table 2 Heart rate changes in mice from each group

GROUPS HR
Normal 38248
SCM 578+34°
miR-223 antagomir NC 546+26°
miR-223 antagomir 43546

Note: *P<0.05, compared with normal group; "P<0.05, compared with SCM group; °P<0.05, compared with miR-223 antagomir NC group.
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B 1 RBETEENROHERREZ TN (x200)

Fig.1 Histopathological changes in myocardial tissue of mice in each group under light microscopy (x200)
Note: A represents the Normal group; B represents the SCM group; C represents the miR-223 antagomir NC group;
D represents the miR-223 antagomir group

# 3 SCM #EU R H H /RO LA R AN B B [E]) 95 /X miR-223 RIAEMR

Table 3 Expression of miR-223 in the myocardial tissue of mice in different time point groups of the SCM model

TIME Relative expression level
Oh 0.99+0.06
6h 1.27+0.13
12h 1.66+0.09
18h 2.77+0.55
24h 4.33+1.20™

Note: *P<0.05, compared with the SCM model group at 0 hours; °P<0.05, compared with the SCM model group at 6 hours; °P<0.05, compared with the

SCM model group at 12 hours; ‘P<0.05, compared with the SCM model group at 18 hours.

24 INROALRGIRIEY (cTnl.BNP.CK-MB) KK MHEF  P<0.05); [ SCM £ 4 It ,miR-223 antagomir £ ¢Tnl ,BNP,

(IL-6,IL-1B3 . TNF-o ) B R IE1E CK-MB . IL-6IL-1B \ TNF-o /K-35 B [ AI%, 22 55 X BA g3t
5 Normal 4]l % ,SCM 4] \miR-223 antagomir NC 4 , %7 (¥ P<0.05);miR-223 antagomir NC £l £ W5 AR A8 1b 35

miR-223 antagomir 41 /N B Ifl 7% cTnl.BNP CK-MB.IL-6, REIR, 2% SHTGH%E L (H P>0.05), L3 4,

IL-18 TNF-a /KPR FE T, 2ZRBBEAGI 2R (3

% 4 ¢cTnl.BNP,CK-MB, IL-6,IL-18  TNF-a %7K F (ws ,n=3)
Table 4 Expression level of ¢Tnl, BNP, CK-MB, IL-6, IL-1 8 and TNF-a(xs ,n=3)

Groups cTnl( ng/L) BNP( pg/mL) CK-MB(ng/mL) IL-6( ng/L) IL-1B(ng/L) TNF-a(ng/L)
Normal Group 79.90+5.47 22.35+3.32 2.17+0.45 34.16+3.07 20.24+1.62 182.03+19.93
SCM Group 436.72+19.47° 96.66+7.74* 17.79+0.66 127.23+4.73° 53.57+2.50* 734.06+25.95*
miR-223 antagomir
423.73+6.97* 95.23+6.29* 17.72+1.26° 124.98+5.20° 51.20+3.00* 716.75+37.24*
NC Group
miR-223 antagomir
300.76£13.72% 57.09+3.08* 9.18+0.47" 87.59+2.68* 37.25£1.56™ 462.94+13.41%

Group
F 507.9 125.6 280.5 360.5 139.1 306.3
P <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Note: *P<0.05, compared with normal group; °P<0.05, compared with SCM group; °P<0.05, compared with miR-223 antagomir NC group.
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Fig.2 Correlation analysis between cTnl, BNP, CK-MB, and miR-223
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Fig.3 Correlation analysis between IL-6, IL-18, TNF-a, and miR-223
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