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Protective effect of sappanone A on high-fat diet-induced myocardial lipotoxicity through
ferroptosis in rats
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Abstract Objective To investigate the protective effect of sappanone A (SA) against high-fat diet-induced myocardial lipotoxicity
through ferroptosis in rats. Methods Sixteen healthy male rats were equally divided into the normal diet (NCD) and model groups
(n = 8). Another 40 healthy male rats were equally divided into the high-fat diet (HFD), high-fat diet + normal saline (HFD+saline),
high-fat diet + low-dose SA (HFD+10 mg/kg SA ), high-fat diet + medium-dose SA (HFD+20 mg/kg SA), and high-fat diet + high-dose SA
(HFD+40 mg/kg SA) groups (n = 8). Ultrasonography detected the changes in cardiac systolic function in the rats. Changes of myocardial
hypertrophy , myocardial fibrosis,and myocardial cell apoptosis were evaluated by HE , Masson, Sirius red,and TUNEL staining. Differen-
tially expressed genes in the myocardium of the HFD+20 mg/kg SA and HFD groups were analyzed by transcriptome sequencing. The
SA signaling pathway was analyzed using the Kyoto Encyclopedia of Genes and Genomes. Results Compared with the NCD group, the
model group had significantly increased left ventricular wall thickness, cross-sectional area of the myocardium, percentage of myocardial
fibrosis, myocardial collagen deposition,and apoptosis, and significantly reduced short-axis shortening rate (all P < 0.05). Compared with
the HFD group, the SA treatment groups has significantly reduced left ventricular wall thickness, cross-sectional area of the myocardium,
percentage of myocardial fibrosis, myocardial collagen deposition ,and apoptosis , and significantly increased short-axis shortening rate (all
P < 0.05). Transcriptome sequencing revealed that ferroptosis was the most abundant pathway. Conclusion High-fat diet can induce
myocardial lipotoxicity ,and SA has a protective effect against myocardial lipotoxicity through ferroptosis.
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Tab.1 Comparison of transthoracic echocardiographic parameters of rats between the NCD and model groups

Group n LVEDD (mm) LVESD (mm) WT (mm) FS (%)
Model 8 4.69+0.21 7.26 £0.10 1.90 + 0.04" 32.79 + 1.15"
NCD 8 4.55+0.20 7.16 £0.19 1.61 £0.06 37.82+1.14

LVEDD, left ventricular end-diastolic diameter; LVESD,left ventricular end-systolic diameter; WT,wall thickness; FS, fractional shortening. 1) P < 0.05

vs. NCD group.

A,NCD group; B, model group.
E1 #BEOHEKRNMNCDAFERAKRKLVESD
Fig.1 LVESD detected by echocardiography in rats of the NCD and model groups
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A, HE staining ( x 100) ; B, Masson slaining( % 200) ;C, Sirius red staining( x200) ; D, TUNEL staining ( x 200) . * P < 0.05 vs. NCD group.
E2 NCDAFIMERAXR LML E
Fig.2 Staining of rat myocardial cells in the NCD and model groups
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Tab.2 Comparison of echocardiographic parameters between the five groups

Group n LVEDD (mm) LVESD (mm) WT (mm) FS (%)
HFD group 8 7.27£0.08 472+0.11 2.00£0.13 34.48 +0.79
HFD+saline group 8 7.35£0.10 479 £0.11 2.02+0.10 33.87 +0.76
HFD+10 mg/kg SA group 8 736 £0.18 476 £0.20 1.82+0.06" 34.07 + 0.54
HFD+20 mg/kg SA group 8 7.20+0.12 4.64+0.17 1.63 +0.05"? 38.47 + 054"
HFD+40 mg/kg SA group 8 7.24+0.14 4.59+0.13 1.65 +0.06"? 38.45+0.61"7

1) P < 0.05 vs. HFD group;2) P < 0.05 vs. HFD+10 mg/kg SA group.
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*P < 0.05 vs. HFD group; **P < 0.01 vs. HFD group.
E3 KREOAMALRHERE x100
Fig.3 HE staining of the rat myocardium x 100
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*P < 0.05 vs. HFD group; **P < 0.01 vs. HFD group; # P < 0.05 vs. HFD+10 mg/kg SA group.
B4 KEOAEALMassonFE  x 200
Fig.4 Masson staining of the rat myocardium x 200
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*P < 0.05 vs. HFD group; **P < 0.01 vs. HFD group; # P < 0.05 vs. HFD+10 mg/kg SA group.
E5 XBROMARKIRELLEE x200
Fig.5 Sirius red staining of the rat myocardium x 200
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*P < 0.05 vs. HFD group; **P < 0.01 vs. HFD group;# P < 0.05 vs. HFD+10 mg/kg SA group.
E6 KEROAMALKTUNELLRE x200
Fig.6 TUNEL staining of the rat myocardium x 200
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A, heat maps of differential gene expression in the myocardium of the HFD+20 mg/kg SA and HFD groups ; B, KEGG analysis of differentially expressed genes.
E7 SASIEZMAROIESERIENEES T

Fig.7 Enrichment analysis of myocardial signaling pathway changes induced by SA intervention
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