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[ Abstract)

model of sepsis-induced myocardial injury and to explore its potential mechanism. Methods Twenty male C57BL/6]

Objective  To observe changes in voltage-dependent anion channel 3 ( VDAC3) in a mouse
mice were divided randomly into a Sham group and Sepsis group, respectively (n=10 mice per group). Sepsis was
induced by the cecal ligation and puncture (CLP). Serum levels of interleukin (IL)-6, tumor necrosis factor ( TNF) -
a, creatine kinase MB (CK-MB) , and cardiac troponin T (c¢TnT) were detected by enzyme-linked immunosorbent
assay. Pathological changes in heart tissue were observed by hematoxylin and eosin staining. Structural and functional
changes in the heart were evaluated by echocardiography. Changes in total glutathione, reduced glutathione (GSH) ,
oxidized glutathione, and malondialdehyde ( MDA ) in heart tissue were detected by spectrophotometry. The
morphological structure of mitochondria in mouse cardiomyocytes was observed by transmission electron microscopy.
Expression levels of 1L-6, TL-18, VDAC3, glutathione peroxidase 4 ( GPX4), solute carrier family 7 member 11
(SLC7A11), lipocalin-2 (LCN2), and prostaglandin-endoperoxide synthase 2 (PTGS2) mRNA were detected by
real-time quantitative polymerase chain reaction and the localization and expression of VDAC3 and GPX4 proteins in
mouse heart tissue were detected by immunofluorescence staining. The correlations between VDAC3 mRNA and
GPX4, SLC7A11l, PTGS2, LCN2, IL-6, and IL-1B3 mRNA were analyzed. Expression levels of VDAC3, GPX4, and
SLC7A11 proteins were detected by Western blot. Results IL-6, TNF-a, CK-MB, and cTnT levels were
significantly higher in the Sepsis group compared with the Sham group ( P<0.05). In the Sepsis group, myocardial
fibers were torn, the ventricular wall was thickened and edematous, the mitochondrial membrane was ruptured, and
mitochondrial cristae were broken or absent. GSH levels were significantly reduced in the Sepsis group ( P<0.05) and
the lipid peroxide MDA was increased in the Sepsis group (P<0.05) compared with the Sham group. VDAC3, GPX4
and SLC7A11 mRNA and protein levels were all lower in the Sepsis group compared with the Sham group ( P<0.05),
while expression levels of IL-6, IL-18, LCN2, and PTGS2 mRNA were increased ( P<0.05). VDAC3 mRNA was
positively correlated with GPX4 and SLC7A11 mRNA levels, and negatively correlated with LCN2, PTGS2, IL-6,
and IL-1B. Conclusions VDAC3 expression decreases in myocardial injury, and it may participate in the occurrence
of sepsis-induced myocardial injury by regulating ferroptosis.

[ Keywords] VDAC3; ferroptosis; sepsis; myocardial injury
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1.3.9 Western blot il
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HRP FRCHEHTR (1 : 5000) .
F1 RT-PCR 5|93 HF5)
Table 1 Primer gene sequence for qRT-PCR
EIE/EA N F3l

Primer names

Sequence
VDAC3 F:5’ -GACGGGATTGTTTTAGTCTCGG-3’
R:5’-GCCTTGTAACCAAGAGCGAAA-3’
GPX4 F:5’ -TGTGCATCCCGCGATGATT-3’
R:5’ -CCCTGTACTTATCCAGGCAGA-3’
SLC7A11 F:5’-GGCACCGTCATCGGATCAG-3’
R:5’-CTCCACAGGCAGACCAGAAAA-3’
PTGS2 F.:5’ -TGCACTATGGTTACAAAAGCTGG-3’
R:5’-TCAGGAAGCTCCTTATTTCCCTT-3’
LCN2 F:5’ -GCAGGTGGTACGTTGTGGG-3’
R:5’ -CTCTTGTAGCTCATAGATGGTGC-3’
IL-6 F:5’ -CTGCAAGAGACTTCCATCCAG-3’
R:5’-AGTGGTATAGACAGGTCTGTTGG-3’
IL-1B F:5’ -GAAATGCCACCTTTTGACAGTG-3’
R:5’ -TGGATGCTCTCATCAGGACAG-3’
{-actin F:5’ -GGCTGTATTCCCCTCCATCG-3’
R:5’-CCAGTTGGTAACAATGCCATGT-3’
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FPCPEO G E R B A, 78 1F 89O iU
BT R LR
1.4 FitFEHRE
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Wi 4 AR 2 FRB 28 (P<0. 0001 ) 5 2528 IN AR
98/N(P<0. 0001 ) , 22 %8 BE K 22 ] b BH I 34 2K
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i | 25 BE T Z NS I (P<0.01) . VL 5, H K .GSH .GSH/GSSG 7K - i & &A% ( P<0.05) ,
2.6 INROBEAEZH GSH & MDA HIZE{L Tmifig it AL MDA AR 7K - B & 34 m (<

5 Sham AAH L, Sepsis ALOAFHLIH BAH 0.05), WWE 6,
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3 2.
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= 5 20000 N £ 2 1000
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=] g
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T ST ARG, 7 P<0.001, ™ P<0.0001,
1 /NEUILE 28 5E - 1L-6 Al TNF-o B97K 254k,
Note. Compared with the Sham group, ™ P<0.001, ™ P<0.0001.
Figure 1 Levels of inflammatory cytokines IL-6 and TNF-a in the serum
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Figure 2 Levels of IL-6 and IL-1 mRNA in mouse heart tissue
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Figure 3 Levels of markers of myocardial injury CK-MB and ¢TnT in the serum



6 U g R aE 2 2025 4T 6 A5 35 %28 6 1 Chin J Comp Med, June 2025,Vol. 35,No. 6

2.7 MROALZERR L RIR RSV 52
BT T, AT UL Sham 210 JUL 20 i £ 4 4
ESTHW S, HED B S B, B 5, Zoks
RIS ECE SR O 5 =0 Sepsis 21
O UL L 2R A HE 1 ZE L AL, T LA [
F1R e e N 2 SRR AR | SRR R 4 L i 4
1o, SORLIR IS BT el BRI R, WLIRL 7
2.8 /PMEROAEHARBPERIET HX mRNA Rik

KF
qRT-PCR 25 i /R | 55 Sham ZH AH Lt Sepsis

BFEARA
Sham group

Py

O EH LR A GPX4 Fil SLC7TA11 mRNA #ik
TR S FRAR (P<0. 01) , 1O IEZH 21 1Y PTGS2
FI LCN2 mRNA ZiA7KF 5 2 5 (P<0.0001) .
L 8,
2.9 /NROAFALR B GPX4 1 SLC7A11 EEH
RikkFE

Western blot 45 % il 7, 55 Sham 21 #H LY,
Sepsis ZH/EH LR GPX4 1 SLCTAL1 B ik
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Figure 4 HE stained sections of heart tissue from mouse
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Figure 5 M-mode echocardiogram and echocardiographic parameters of mouse heart
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Figure 6 Levels of GSH and MDA in the heart tissue
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Figure 7 Observation of the morphology of myocardial cell mitochondria by transmission electron microscopy
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Figure 8 Levels of GPX4, SLC7A11, PTGS2 and LCN2 mRNA in mouse heart tissue
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Figure 9 Levels of GPX4 and SLC7A11 protein in mouse heart tissue
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Figure 10 Levels of VDAC3 protein and mRNA in mouse heart tissue
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Figure 11 Localization and changes of GPX4 and VDAC3 proteins in mouse heart tissue
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Figure 12 Correlation analysis of VDAC3 and various mRNA levels in mouse heart tissue
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