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Abstract: [ Objective] To investigate the protective effect and underlying mechanisms of the Bawei Chenxiang Wan
(BCW) against myocardial ischemic injury. [ Methods] Myocardial ischemia in vivo was induced in rats by subcutaneous
injection of isoproterenol (ISO), and ex vivo ischemia was established by coronary artery ligation in isolated rat hearts. The
effects of BCW, alcohol extracts and its polar extracts were evaluated on ST segment on electrocardiogram (ECG) ,
myocardial damage, hemodynamic parameters, and infarct size. The phosphorylation level of phosphatidylinositol 3—
kinase (PI3K), the expression of cuproptosis—related proteins, and the content of Cu®* in myocardial tissue were detected.
The regulatory relationship of the signaling pathway was verified using an oxygen—glucose deprivation (OGD) myocardial

cell injury model, combined with PI3K agonists and inhibitors. [ Results] BCW ameliorated ST—segment elevation on
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electrocardiograms (P<<0.01) , reduced serum levels of myocardial injury markers, improved hemodynamic parameters,
upregulated PI3K phosphorylation (P<<0.01) , and decreased Cu®>* accumulation in rats with myocardial ischemia (P<
0.01). Moreover, BCW reduced the myocardial infarct size. In the isolated rat heart model of ischemia, both the ethanol
extract and various solvent fractions of BCW exerted protective effects and reduced Cu®* content, among which the n—
butanol fraction exhibited the most potent activity (P<<0.01). Specifically, the n—butanol fraction upregulated PI3K
phosphorylation (P<<0.01) and downregulated the expression of cuproptosis—related proteins, including ferredoxin
reductase 1 (FDX1) (P<0.05) , lipoic acid synthetase (LIAS) , and dihydrolipoamide S-acetyltransferase (DLAT)
oligomerization (P<<0.05). In the OGD-induced cardiomyocyte injury model, treatment with a PI3K agonist inhibited
DLAT oligomerization (P<<0.05) , whereas co—administration of a PI3K inhibitor attenuated the inhibitory effect of the n—
butanol fraction on DLAT oligomer formation (P<<0.05).[ Conclusion] The n—butanol fraction of BCW exerts a significant
protective effect against myocardial ischemic injury, and its mechanism may involve activation of the PI3K and inhibition
of cuproptosis.

Key words: Bawei Chenxiang Wan; myocardial ischemia; n-butanol extract; phosphatidylinositol 3-kinase;

cuproptosis; dihydrolipoamide S—acetyltransferase
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A: Representative electrocardiogram (ECG); B: Statistical chart of ST segment, F (5,30)= 9.681, P < 0.000 1; ISO vs Control, “P < 0.000 1; 0.2 g/
kg BCW vs 1SO, P = 0.963 2, ns; 0.4 g/kg BCW vs 1S0,"P = 0.038 8; 0.8 g/kg BCW vs 1SO, *P = 0.043 4; 10 mg/kg Met vs 1SO, “P = 0.042 0; C: HE and
Masson staining of rat myocardial tissue; D: ¢c—TNT, F (5,30)= 54.12, P < 0.000 1; ISO vs Control, P < 0.000 1; 0.2, 0.4, and 0.8 g/kg BCW ws 1SO,
#P < 0.000 1; 10 mg/kg Met vs 1SO, #*P < 0.000 1; E: CK-MB, F (5,30)= 19.8, P=0.000 I 1SO vs Control, "P=0.011 1; 0.2 g/kg BCW »s IS0, P = 0.107 6,
ns; 0.4 g/kg BCW vs 1S0, *P=0.034 5; 0.8 g/kg BCW vs IS0, *P=0.019 9; 10 mg/kg Met vs 1SO, #P=0.007 2; F: Expression and statistical analysis of p—
PI3K/PI3K protein, F (5,12)= 63.35, P < 0.000 1; ISO vs Control, P < 0.000 1; 0.2 g/kg BCW vs 1SO, P = 0.000 5; 0.4 and 0.8 g/kg BCW ws 1SO,
#P < 0.000 1; 10 mg/kg Met vs 1SO,"P < 0.000 1; G: Relative Cu®* content in myocardial tissue, F (5,30)= 31.34, P < 0.000 1; ISO vs Control, P <
0.000 1; 0.2, 0.4, and 0.8 g/kg BCW ws 1SO, #P < 0.000 1; 10 mg/kg Met vs 1SO, *P < 0.000 1. Data are presented as the (Mean + SD, n = 6). P < 0.01
compared with Control group; *P < 0.05, #P< 0.01 compared with ISO group; ns: not significant.
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Fig.1 Protective effect of BCW on ISO-induced myocardial ischemic injury in rats
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A: Representative electrocardiogram (ECG); B: Statistical chart of ST segment, F (4,25)= 52.50, P < 0.000 1; MT vs Control, “P < 0.000 1; 100 p.g/
mL BCW us M, P = 0.985 8, ns; 150 p.g/mL BCW vs M, P = 0.066 2, ns; 300 p.g/mL BCW vs MT, #P < 0.000 1; C: LVDP, F (4,25)= 123.1, P < 0.000
1; MT vs Control, “'P < 0.000 1; 100 p.g/mL BCW vs MT, P = 0.312 8, ns; 150 pg/mL BCW vs MI, P < 0.000 1; 300 pg/mL BCW vs MI, #P < 0.000 1;
D: +dp/dimax, F (4,25)= 55.60, P < 0.000 1; MI vs Control, P < 0.000 1; 100 wg/mL BCW vs ML, *P = 0.008 1; 150 wg/mL BCW »s MI, P < 0.000 1
300 pg/mL BCW vs ML, *#P< 0.000 1; E: —dp /dtmax, F (4,25)= 168.6, P < 0.000 1; MI vs Control, "'P < 0.000 1; 100 pwg/mL BCW vs ML, *P = 0.000 2;
150 pg/mL BCW vs MI, #P < 0.000 1; 300 wg/mL BCW s MI, **P < 0.000 1. Data are presented as the (Mean + SD, n = 6). P < 0.01 compared with

Control group; *P < 0.05, *P < 0.01 compared with MI group; ns: not significant.
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Fig.2 Cardioprotective effect of BCW on the Langendorff isolated rat myocardial ischemia model
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Fig.3 Improvement of Langendorff isolated rat myocardial ischemia injury by each component of BCW
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A: Expression and statistical analysis of p—PI3K/PI3K protein, F (2,6)= 57.84, P < 0.000 1; MI »s Control, ""P < 0.000 1; BuOH vs ML, *P = 0.001
8; B: Expression and statistical analysis of FDX1, F (2,6)= 80.93, P < 0.000 1; MI vs Control, P < 0.000 1; BuOH »s MI, *P = 0.027 2; C: Expression
and statistical analysis of LIAS, F (2,6)= 25.95, P = 0.001 1; MI »s Control, “P = 0.001 0; BuOH »s M1, P = 0.540 3, ns; D: Expression and statistical
analysis of DLAT oligomer/DLAT, F (2,6)= 178.5, P < 0.000 1; MI »s Control, "P < 0.000 1; BuOH »s ML, #*P = 0.000 4. “P < 0.01 compared with

Control group; *P < 0.05, *P < 0.01 compared with MI group; ns: not significant (Mean + SD, n = 3).
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Fig. 4 BCW-BuOH ameliorates langendorff ischemic rat heart injury by activating PI3K to inhibit cuproptosis—related

protein
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Fig. 5 BCW-BuOH attenuates OGD—-induced injury in H9c2 cardiomyocytes by activating PI3K to inhibit cuproptosis
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