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Mechanism of tonifying qi and nourishing yin on hypertensive heart failure based on metabonomics

LI Lin, ZHONG Senjie, LI Xinchun, HU Zhixi*
Hunan University of Chinese Medicine, Changsha, Hunan 410208, China

(Abstract] Objective To explore the mechanism of tonifying qi and nourishing yin on hypertensive heart failure by using
high-throughput metabolomics technology and bioinformatics methods, and then to build a metabolic regulation network. Methods
Dahl salt-sensitive rats were given a high—salt diet to create the hypertensive heart failure rat model, and the intervention model of
Shenmai Injection, a representative method of tonifying qi and nourishing yin, was adopted. Gas chromatography—mass spectrometer
was used to detect the metabolites in myocardial tissue of three groups, namely control (CON) group, hypertensive heart failure
(H-HF) group and Shenmai Injection SM]) group, with 6 rats in each group. According to the content change of the metabolites in each

group, the principal component was analyzed, and biomarkers of hypertensive heart failure were screened with partial least square
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analysis. Metabolic pathway analysis and metabolic network construction were performed by MetaboAnalyst online database. Results
Compared with CON group, serum concentrations of N—terminal-pro—brain—natriuretic—peptide (NT-proBNP), angiotensin [ (Ang II)
and endothelin—1, (ET-1) of rats in H-HF group were significantly increased (P<0.01), and echocardiogram left ventricular ejection
fraction(LVEF)and left ventricular fractional shortening(LLVFS) were significantly decreased (P<0.05). After SMI treatment, the serum
concentrations of NT-proBNP, Ang Il and ET-1 significantly decreased. LVFS value of echocardiography significantly increased (P<
0.05), the increasing trend of LVEF indicated that Shenmai Injection can effectively improve the cardiac function of rats. Compared
with CON group, there were sixteen metabolites in H-HF group showing significant changes in myocardial tissue of hypertensive
heart failure, which may be biomarkers of the model. After SMI treatment, 9 metabolites were significantly reduced, and 7
metabolites showed a trend of regulation. Metabolic pathway analysis showed that arginine and proline metabolism were most
affected by SMIL Conclusion Myocardial metabolomics of hypertensive heart failure rat model group showed changes and SMI can

significantly improve the level of myocardial metabolites in rats with hypertensive heart failure. The mechanism may be related to

the regulation of metabolism disorder of glucose metabolism, amino acid and lactic acid, thus improving energy metabolism.

(Keywords] hypertensive heart failure; metabonomics; Shenmai Injection; tonifying qi and nourishing yin; rats; gas chro-

matography—mass spectrometer
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12 17.0047 103.02 CeH 1,06 L €02336 14 !
13 12.5065 233.08 C,HeOs WERER C00711 14 1
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**P<0.01,
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