WomorEHKRFFER 2021 45 8 J1 45 41 545 8
1172 Journal of Hunan University of Chinese Medicine Aug. 2021 Vol. 41 No. 8

ASCHIUH R M WA 2 MR RS B R T AR AR B AT TR s S A BURL A (T T P R 2 R 4, 2021,41
(8):1172-1177.

HeTFHE USRS B A2 TSRO s I O 2 HiHL

2 OW,HES L F KRR £
(MR EEZE R e K7D 410208)

(WE) BN ARXSXEHBABTRIECTE KRR ERA NP, B x40 T IAE, FiE 85 72 % Dahl/SS #h 4
Bk B LR A A R K R LA A 4 e S R LA RUE R E AT S E AN 6.0 mldkg-d)], B 4R RHE
SR A, TS A, R AN 2 F 44208 (left ventricular ejection fraction, LVEF) 5 7 % 48 4 4 45 2 (left venr
tricular fractional shortening, LVFS),ELISA 3 1 3% % 2% # % H@denosine monophosphate, AMP), — 8§ 8 % #@denosine diphosphate,
ADP) = # B f& ¥ (adenosine diphosphate, ADP) N 3 ] i 47 fk (N—terminal pro—brain natriuretic peptide, NT-proBNP)4 & ;3%
St G0 2200 L4 B 4k R T 2 S5 4 7% Ak s Western blot 34671 A B L4 40 7 R4 B2 3% 75 2% & W B (adenosine monophosphate-activated
protein kinase, AMPK) 7% 4, 1L, 47 fe f& 3 78 4 % 7% % & «(peroxisome proliferator activated receptorsa, PPARa) PPARy # i#% 7% A
F la(proliferator—activated receptor gamma costimulator 1-a, PGC-lo) 8y & B kA &, R 5 EF AL, A 4 K B8 L%
Lok R AL A W BN, T i A i ATP B 3 K (P<0.01) ADP E A (P<0.05) AMP = # & # (P<0.01) ;1% Al
4 H 8 AMPK %35 b (P<0.01) ,PPARo PGC-1a FE 1K (P<0.01) . 5 BE AL 40 A0 b, 2 2 3 A 30040 K B0 L& B (R HE 21 A0 o 3657 &
Yok, 0 3h B ATP 48 7+ (P<0.01) AMP 4 & T I (P<0.05); AMPK %1% (P<0.01) PPARa 5 PGC-la + 7+ (P<001), 5518 % %
4t 1R 45 AMPK PPAR« PGC-lo A8 5% B B ik IR & St (R EE A9 Aol i (R ATP £ 0%, B3 fie BRI 8 AT OR Ao 3h it

(KEiR) BHChEB, FOLE S EMNME KBRS

(R E S %S IR256.2;R541.6'1 (CERARARTG A (X E 4 5 )doi:10.3969/j.issn.1674-070X.2021.08.007

Intervention Mechanism of Shenmai Injection on Hypertensive Heart Failure

Based on Energy Metabolism

CHENG Bin, HU Zhixi*, LI Lin, ZHONG Senjie, QIU Hong
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(Abstract] Objective To study the effect of Shenmai Injection on energy metabolism of hypertensive heart failure rats
and reveal the mechanism of drug intervention. Methods The hypertensive heart failure model was established by feeding
Dah1/SS salt —sensitive rats with high —salt diet. The model rats were randomly divided into model group and Shenmai
Injection group [rats were intraperitoneally with Shenmai Injection 60 ml/kg-d), and the normal group fed with ordinary diet was
additionally set up. After 15 days of drug intervention, left ventricular ejection fraction (LVEF) and left ventricular fractional shortening
(LVFS) were detected by cardiac color Doppler ultrasonography. Serum adenosine monophosphate (AMP), adenosine diphosphate

(ADP), adenosine triphosphate (ATP) and N —terminal pro —brain natriuretic peptide (NT—-proBNP) were detected by ELISA.
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The morphological and structural changes of mitochondria of myocardial cells were observed by transmission electron microscopy.
The protein expression levels of adenosine monophosphate —activated protein kinase (AMPK), peroxisome proliferator activated
receptors o (PPARa) and PPAR<y coactivator la (PGC —la) in rat cardiac tissue were detected by Western blot. Results
Compared with the normal group, the mitochondria in the model group were disordered, distorted and destroyed, and the cardiac
function was impaired; serum ATP was significantly decreased (P<0.01), ADP was increased (P<0.05), and AMP was significantly
increased (P<0.01); the expression of AMPK in myocardial tissue was increased (P<0.01), while PPARa and PGC-la were decreased
(P<001). Compared with model group, the myocardial mitochondria of rats in Shenmai Injection group were arranged relatively neatly, the
structure was restored and the cardiac function was improved; ATP content increased (P<0.01), AMP content decreased (P<0.05);
AMPK decreased (P<0.01), PPARa and PGC-la increased (P<0.01). Conclusion By regulating the expression of AMPK, PPAR«a

and PGC-la-related proteins, Shenmai Injection can restore the structure and function of mitochondria, promote the generation of

ATP and improve the energy metabolism disorder, so as to optimize the cardiac function.

(Keywords) chronic heart failure; hypertension; Shenmai Injection; mitochondria; energy metabolism
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AMPK s -— 63 kDa
PPARC. s - = 52 kDa
PGC-Tol 4w W 100 kDa
GAPDH <MD @D @ 36 kDa
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