Table S1. Experiment reagent
	Reagent
	Catalog No.
	Company

	[bookmark: OLE_LINK53][bookmark: OLE_LINK9]Salivae Miltiorrhizae Liguspyragine Hydrochloride and Glucose Injection (SGI)
	20180360
	[bookmark: _Hlk10490852]Guizhou Jingfeng Injection Co., Ltd. (Guiyang, China)

	Sulfotanshinone sodium injection (Tan IIA)
	1708102
	[bookmark: _Hlk11055735][bookmark: _Hlk10534452]Shanghai No. 1 Biochemical Pharmaceutical Co., Ltd. (Shanghai, China)

	BNP
	C23013987
	Huamei wuhan

	cTn-Ⅰ
	C23013986
	Huamei wuhan

	CK-MB
	C23013985
	Huamei wuhan

	LDH
	A020-2
	Jiancheng Nanjing

	SOD
	A001-3
	Jiancheng Nanjing

	MDA
	A003-1
	Jiancheng Nanjing

	NBT
	ST362
	Shanghai Beyotime Biotechnology Co., Ltd 

	Isoproterenol
	MB2028-1g
	[bookmark: _Hlk77711317]Dalian Meilun Biotechnology Co., Ltd

	PTU
	BCBT2428
	Alorich

	AKT Antibody
	Ab8805
	abcam

	p-AKT Antibody
	4060S
	CST

	JNK1
	Ab199380
	abcam

	p-JNK1
	Ab76572
	abcam

	Bcl-2
	Ab182858
	abcam

	mTOR
	Ab134903
	abcam

	p-mTOR
	Ab137133
	abcam

	ATG5
	Ab108327
	abcam

	ATG7
	Ab133528
	abcam

	LC-3Ⅱ/Ⅰ
	Ab192890
	abcam

	Beclin1
	Ab207612
	abcam

	GAPDH
	AF5009
	Shanghai Beyotime Biotechnology Co., Ltd

	Acridine orange
	CA1131-5G
	Beijing coolaber Biotechnology Co., Ltd




Table S2. Gene sequence
	Gen-Name
	Primer sequences

	ANP
	Forward: ACAGAGACCGAGAGGAAG

	
	Reverse: AGGGTGCTGGAAGACCCTAT

	BNP
	Forward: CATGGGTGTTTTAAAGTTTCTCC

	
	Reverse: CTTCAATATTTGCCGCCTTTAC

	beclin1
	Forward: GGAAAGATTGAGGACACAGGAG

	
	Reverse: AGATGAAACCCAGGCTAAACC

	ATG7
	Forward: TTCAACTCGTCCCATTCCTTC

	
	Reverse: CACTCATGTCCCAGATCTCAG

	ATG5
	Forward: CATTGAACCCCTGCTAGAGAC

	
	Reverse: ATGTGGAGAAAGTTGTCGGG

	LC-3
	Forward: TGTCCACTGCCATTTCTGAG

	
	Reverse: GGAAGCGTAGACCATGTACAG

	tyrosine hydroxylase-1 (TH1)
	Forward: GATCGGAGACATTGCCTTCA

	
	Reverse: TCGGAGGGTGGAGTAGACCT

	tyrosine hydroxylase-2 (TH2)
	Forward: GCTTCGTGTTTGAGGAGGAG

	
	Reverse: AAAGACTTTGCCAGCCTTGA

	β1-AR
	Forward: GGGTTACTGGTGGTGCCATT

	
	Reverse: GCGTGACGCAAAGTACATC

	GATA4
	Forward: AGGGCATTCAGACACGAAAG

	
	Reverse: TGTCTGGTTCAGTCTTGATGG

	SP1
	Forward: CTGTAAAGATGGAGAGGGACG

	
	Reverse: CTTCCCGTACACCTTACCAC

	prkg1a
	Forward: ATCCTGAGAGACCGGGGAAA

	
	Reverse: CCAAAATCCACCAGCTTGGC

	GAPDH
	Forward: CTGGGATGATGTTCTGACTGG

	
	Reverse: AGTTGTAAGCAATGCCTCCTG



Figure legends
Fig. S1 The effect of SGI on heart rate, S-T and electrocardiogram in myocardial ischemia-reperfusion rats. (a) heart rate: Pre-suregry (Normal) and 30 min of ischemia. Pre-suregry heart rates were similar in all groups and the heart rate curve was flat. The heart rate in each group decreased during ischemia. (b) S-T segment: Pre-suregry (Normal) and 30 min of ischemia. After 30 min of ischemia, the S-T segment in the model group was significantly higher than that in the sham-operated group. Compared with the model group, the S-T elevation was significantly lower in the Tan IIA and SGI groups. (c) electrocardiogram: In the sham-operated group, the ST segment and the heart rhythm was normal. In the model group, the ST segment was significantly elevated during ischemia, the ST segment was decreased during reperfusion, and arrhythmia occurred. The ST segment of SGI group and Tan IIA group showed elevation during ischemia, was decreased during reperfusion. Compared with model group, *P <0.05, **P <0.01, ***P <0.001.


Fig. S2 The effect of SGI on BNP, CK-MB, cTn-Ⅰ, LDH, MDA, SOD in serum and LDH, MDA, SOD in myocardial tissue of rats with MIR. (a) BNP in serum; (b) CK-MB in serum; (c) cTn-Ⅰ in serum; (d) LDH in serum; (e) MDA in serum; (f) SOD in serum; (g) LDH in myocardial tissue; (h) MDA in myocardial tissue; (i) SOD in myocardial tissue; Compared with Model group, * P <0.05, ** P <0.01, *** P <0.001.
Fig. S3 Screening the concentration of SGI to zebrafish. (a) The effect of different concentrations of SGI on zebrafish survival; (b) The effect of different concentrations of SGI on the heart rate of zebrafish; (c) The effect of different concentrations of SGI on the morphology of zebrafish yolk sac (50x). Compared with Control group, ** P <0.01.
Fig. S4 Improvement effect of SGI on cardiac function of zebrafish induced by H/R. (a) heart rate; (b) stroke-volume; (c) ejection fraction; (d) fractional area change; (e) cardiac output. Compared with H/R group, *** P <0.001.
Fig. S5 The protective effect of SGI on H9c2 cardiomyocytes induced by H/R. (a) The effect of different H/R times on cell viability; (b) The effect of different concentrations of SGI on the survival rate of H9c2 cardiomyocytes; (c) The effect of SGI on the survival rate of H9c2 cardiomyocytes after hypoxic-reoxygenation-induced injury. Compared with Control or H/R group, *P <0.05, **P <0.01, ***P <0.001.
Fig. S6 The effect of SGI on SOD, MDA and LDH in H9c2 cardiomyocytes induced by H/R. (a) SOD; (b) MDA; (c) LDH. Compared with Control or H/R group, **P <0.01, ***P <0.001.




Fig. S7 Detection of Beclin1 and LC-3 expression in myocardial tissue by immunofluorescence. (a) Localization and expression level of Beclin1 in myocardial tissue (400x); (b) Localization and expression level of LC-3 in myocardial tissue (400x); (c) The effect of SGI on the morphology of Rapa-induced H9c2 cardiomyocytes (100x). Compared with Model group, *P <0.05, **P <0.01.
Fig. S8 (a) The effect of SGI on the relative position of ventricle to atrium induced by ISO in CMLC2-GFP zebrafish (100x); (b) The effect of SGI on ISO-induced apoptosis of zebrafish cardiomyocytes was observed by staining with acridine orange (100x).
Methods
To establish myocardial ischemia reperfusion (MIR) model in rats
[bookmark: OLE_LINK79][bookmark: _Hlk10641309]The rats were anesthetized and the heart was exposed using a thoracotomy. Subsequently, the left anterior descending coronary artery (LAD) was tied by a slipknot with 6-0 silk and left for 30 min to induce ischemia, followed by 24 h of reperfusion, the control group hearts were exposed without ligation. Electrocardiography (ECG) was recorded by BL-420N system (Chengdu Taimeng Software Co., Ltd, Chengdu, China) preoperatively, 0, 0.5, and 24 h postoperatively. The MIR injury model was modeled using limb-lead ECG ST-segment elevation (II). After the last ECG recording, blood samples were collected from the abdominal aorta to separate serum by centrifugation at 3000 rpm for 10 min for further biochemical analysis. Subsequently, the hearts of all rats were collected for histopathological and biochemical analyses. The successful establishment of the MIR injury model was confirmed by ECG and myocardial infarct size. The myocardium that develops ischemic after occlusion of a blood-supplying coronary artery defines the myocardium at risk of death, the so-called area-at-risk (AAR). Quantification of the AAR is important to assess the efficacy of cardioprotective therapies. Nitro Blue Tetrazolium Chloride monohydrate (NBT) staining was used to quantify the area of myocardial infarction.
[bookmark: OLE_LINK77][bookmark: OLE_LINK71]Animals and Diets
[bookmark: OLE_LINK16][bookmark: _Hlk10556164]Specific pathogen-free (SPF) male Sprague-Dawley (SD) rats (150-170g, certificate: NO. 44007200057938) were purchased from the Medical Laboratory Animal Research Center of Guangdong Province (NO. SCXK (Yue) 2013-0002). All rats were housed in an SPF environment in the Institution of Laboratory Animal Science of Jinan University with normal temperature and 12 h light-dark cycle. Rats were provided with a standard laboratory diet and water. The experiments were approved by the Committee on Animal Care of Jinan University (No. IACVC-20180918-06) and were conducted according to the instructions of the Laboratory Animal Ethics Committee of Jinan University.
[bookmark: OLE_LINK78][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48]SD rats were randomly divided into 6 groups with 12 rats in each group: sham-operated (control), model, Tan IIA (3.6 mg/kg), low-dose SGI (1.8 mg/kg of tanshinol and 9 mg/kg of ligustrazine hydrochloride), middle-dose SGI (2.7 of mg/kg tanshinol and 13.5 mg/kg of ligustrazine hydrochloride), high-dose SGI (3.6 mg/kg of tanshinol and 18 mg/kg of ligustrazine hydrochloride). Tan IIA has been widely used in clinical practice for myocardial ischemic diseases. In this study, it was treated as a positive control. The rats in the control and model groups were injected with 5% of glucose into the tail vein for 7 days consecutively, while the rest of the rats were given the corresponding drug for 7 days, respectively.
Establishment of zebrafish embryo H/R model and ISO-induced heart failure model 
The fertilized eggs of AB strain wild-type zebrafish, MPX-GFP, CMLC2-GFP transgenic zebrafish lines were collected and cultured in a biochemical incubator at 28.5℃. To inhibit the formation of melanin, the embryos were treated with 0.003% 1-phenyl-2-thiourea (PTU) starting from 12hpf (hour post-fertilization) [1].
To establish hypoxia/reoxygenation (H/R) model in zebrafish, we lowered the oxygen concentration by bumping into the embryo culture medium with nitrogen, and used a dissolved oxygen meter to detect the oxygen concentration in the water until the oxygen concentration stabilizes at 0.00mg/L and terminated the nitrogen filling; Then 3-day post fertilization (dpf) zebrafish embryos were transferred into the bottle with freshly prepared hypoxic water. The endpoint of hypoxia was set when zebrafish sinks to the bottom and stays still, while the zebrafish's body was bent. Then the hypoxic zebrafish embryos were transferred into normal aquaculture culture water, which was referred to as reoxygenation. They are divided into 3 groups: the control group, H/R group, and SGI group, with 30 fish in each group.
ISO treatment in rats and zebrafish represents well-established HF models to investigate novel mechanisms and test new therapeutic strategies [2, 3]. Studies have shown that the sustained action of ISO can damage zebrafish cardiomyocytes and construct a zebrafish heart failure model [3]. In this experiment, we selected 3 dpf wild-type zebrafish with normal development and divided them into 3 groups, namely control group, model group (0.02mg/L ISO) [4], SGI group, 30 fish each group; The model group was immersed in the ISO solution prepared with embryo culture water, and the SGI group were immersed in the embryo culture water containing both ISO and SGI. After incubating for 24 hours, the heart function indexes of zebrafish were detected.
Determine the cardiac function of zebrafish
To detect the heart function of zebrafish, the zebrafish embryos at 4 days post fertilization (dpf) were placed at room temperature, and the heartbeat of 15s was recorded under a microscope and multiplied by 4 to get the heartbeat for 1 minute [5]. Place the zebrafish in a petri dish and fix it with 1% low-melting agar to make it lying on its side. Use an inverted fluorescence microscope (Leica, Germany) to shoot continuously for 5 seconds to generate 58 pictures; select the diastolic and systolic pictures from them, and use Image J to measure the length (a) and width (b) of the ventricle. 
[bookmark: _Hlk82257011][bookmark: _GoBack]Calculate the volume of the ventricle (V) with the ellipsoidal volume formula, and calculate the ventricular surface area (S) with the elliptical area formula, thereby calculating the zebrafish’s stroke-volume (SV), ejection fraction (EF), Fractional Area Change (FAC), cardiac output (CO). V = 4/3π(a/2) (b/2)2; SV = Vdiastole-Vsystole; EF = (Vdiastolic-Vsystolic)/Vdiastolic; S = (a/2) (b/2)π; FAC = (Sdiastolic-Ssystolic)/Sdiastolic[6]; CO = SV * heart rate.
Cell culture
The H9c2 cells were cultured in Dulbecco's modified Eagle's medium (DMEM) with 10% fetal bovine serum (FBS) at 37°C with 5% CO2 until the amount of cell fusion reached 80-90%, and either subcultured or used for subsequent experiments. MTT assay was used to detect the effects of different H/R times, SGI concentration, and rapamycin concentration on cell survival rate.
Quantitative RT-PCR
Zebrafish RNA extraction, reverse transcription, and quantitative amplification were performed following the instructions of the kit obtained from Nanjing Vazyme Biotech Co., Ltd, the article numbers are RC101, R223-01, and Q711-02. The primer sequence is shown in the supplementary material (Tab. S8). The data were processed using the 2-ΔΔCt method for the calculation of relative gene expression.
Western blot analysis
[bookmark: OLE_LINK40][bookmark: OLE_LINK44][bookmark: _Hlk10572675][bookmark: _Hlk10572700][bookmark: _Hlk10572580][bookmark: OLE_LINK5][bookmark: OLE_LINK29]Total proteins were extracted from heart tissues. Protein concentrations were determined by the BCA protein assay. Each sample containing 30 mg of protein was respectively separated into 8%, 10%, and 15% sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) gel electrophoresis and transferred to a polyvinylidene difluoride membrane. Thereafter, the membranes were incubated in 5% (volume weight) milk solution for 2 h and then incubated overnight at 4°C. One of the following primary antibodies was used: glyceraldehyde-3-phosphate dehydrogenase (GAPDH), p-AKT, AKT, p-JNK1, JNK1, p-mTOR, mTOR (1:500 dilution), Beclin1, ATG5, ATG7, LC-3Ⅱ/Ⅰ (1:1000 dilution). After incubation with primary antibodies, membranes were washed and incubated with a horseradish peroxidase-conjugated goat anti-rabbit secondary antibody (1:10000, 37°C, 2 h) or horseradish peroxidase-conjugated goat anti-mouse secondary antibody (1:2000, 37°C, 2h). The blots were visualized using enhanced chemiluminescence reagent, and the UVP BioSpectrum Imaging System was used to expose the immune-positive bands. The bands were semi-quantitatively analyzed using Image J, and the results are expressed as the ratio of p-AKT, AKT, p-JNK1, JNK1, p-mTOR, mTOR, Beclin1, ATG5, ATG7, LC-3Ⅱ/Ⅰ to GAPDH densitometer readings.
Immunofluorescent analysis
[bookmark: OLE_LINK83][bookmark: _Hlk10574925][bookmark: OLE_LINK84][bookmark: OLE_LINK52]Immunofluorescence was used to detect Beclin1 and LC-3 in myocardial tissue. The left ventricular tissues were frozen and sectioned, re-warmed at room temperature, air-dried, and fixed with paraformaldehyde for 10 min, After the paraformaldehyde was completely dried, the tissues were washed 3 times with PBS, shaken on a decolorizing shaker, and fixed for 5 min each time. Slices of myocardial tissue were blocked in blocking buffer for 60 min, aspirated blocking solution, apply diluted primary antibodies, incubated overnight at 4 °C, rinsed three times with phosphate buffer saline (PBS) for 5 min each time, and then incubated specimen in fluorochrome-conjugated secondary antibodies diluted in antibody dilution buffer for 1-2 h at room temperature in the dark, rinsed with PBS, and thereafter coverslip slides with 4,6-diamidino-2-phenylindole (DAPI). The stained sections were observed under a fluorescence microscope, and Image J was used to semi-quantitatively analyze the expression of Beclin1 and LC-3.
Myocardial tissue structure was observed by transmission electron microscopy
Myocardial tissue samples were collected and fixed with 2.5% glutaraldehyde solution at 4℃ overnight. Then the samples were treated as follows: the fixative solution was poured out and the samples were rinsed with 0.1M phosphoric acid buffer at pH7.0 three times, 15min each time; The sample was fixed with 1% osmium solution for 1-2h. The waste solution of osmium was carefully removed and the sample was rinsed with 0.1M phosphoric acid buffer (pH7.0) three times, 15min each time. The sample was dehydrated with ethanol solution of gradient concentration (30%, 50%, 70%, 80%, 90% and 95%), each concentration was treated for 15min, and then treated with 100% ethanol for 20min. Finally, it was treated with pure acetone for 20min. The sample was treated with a mixture of embedding agent and acetone (V/V=1/1) for 1h. The sample was treated with a mixture of embedding agent and acetone (V/V=3/1) for 3h. Pure embedding agent treated samples overnight; After osmotic treatment, the sample was buried, heated overnight at 70℃, and the embedded sample was obtained. The samples were sliced in LEICA EM UC7 ultra-thin slicer to obtain 70-90nm slices. The slices were stained with lead citrate solution and uranium dioxy acetate 50% ethanol saturated solution for 5-10min each, and then observed under transmission electron microscopy.
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