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Serum metabolomic study of Shenfu decoction on adriamycin-induced

cardiomyopathy in mice

QIN Ye', DIN Xin*’, ZHANG Ya?( 1. The General Hospital of the Central Theater Command of the PLA, Wuhan 430014,
China; 2. School of Pharmacy, Air Force Medical University, Xi’an 710032, China; 3. School of Pharmacy, Shaanxi University of
Chinese Medicine, Xi’an 712046, China)

[Abstract] Objective To study the reversal effect of Shenfu decoction( SFD) on adriamycin-induced cardiomyopathy
and explore its mechanism by using serum metabolomic technology. Methods The BALB/c mouse model of cardiomyopathy
induced by adriamycin was established. The corresponding intervention was given. The serum lactate dehydrogenase( LDH) and
creatine phosphatase isoenzyme MB( CK-MB) were measured. The ejection fraction (EF) and shortening fraction (FS) were
measured by echocardiography. Mouse serum was collected for gas chromatography-mass spectrometry (GC-MS) analysis. The
data obtained was analyzed by multivariate and univariate statistical analysis to compare the changes of endogenous metabolites in
the serum of mice in the normal group, model group and Shenfu decoction treatment group, to find the potential biomarkers of
Shenfu decoction to reverse the adriamycin-induced cardiomyopathy. Metabolic pathway analysis was used to explore the targeted
metabolic pathway of Shenfu decoction. Results The levels of serum LDH and CK-MB in the model group were increased
significantly, and the values of EF and FS decreased significantly, indicating that the model was successfully established. The above
indicators were significantly improved after treatment with Shenfu decoction. 13 potential biomarkers of adriamycin-induced
cardiomyopathy were identified by metabonomic analysis, and Shenfu decoction had significant reversal effect on 11 metabolites.
Metabolic pathway analysis showed that the synthesis of phenylalanine, tyrosine and tryptophan, arachidonic acid metabolism,
phenylalanine metabolism, tricarboxylic acid cycle and dicarboxylic acid metabolism were the main targeted metabolic pathways of
Shenfu decoction. Conclusion Shenfu decoction can reverse adriamycin-induced cardiomyopathy by regulating the unbalanced
synthesis of phenylalanine, tyrosine and tryptophan, as well as the metabolism of arachidonic acid, phenylalanine, dicarboxylic acid
and tricarboxylic acid cycle.
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