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Abstract: Objective To investigate the therapeutic effect and potential mechanism of Zhenwu Decoction (ZWD) on chronic heart
failure (CHF) rats. Methods HPLC fingerprint of ZWD was established. All male SD rats were randomly divided into the sham
operation group, the model group, the low, medium and high dose ZWD group (2.187 5, 4.375, and 8.75 g/kg) and the captopril group
(10 mg/kg). Except for the sham operation group, the rest of rats were all established into the CHF model rats by ligating the left

anterior descending branch of the coronary artery, after 8 weeks, all rats were ig administration for 4 weeks. The hemodynamic, viscera
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index, HE dyeing test were conducted at the end of experiments. Serum angiotensin II (Ang II), aldosterone (ALD), nuclear factor
kappa B (NF-«xB), amino terminal brain natriuretic peptide (NT-proBNP), tumor necrosis factor alpha (TNF-a), interleukin 6 (IL-6)
were determinated by ELISA, and myocardial NF-kB protein expression was detected by Western blotting. Results Higenamine,
paeoniflorin, atractylenolide III, 6-gingerol and dehydrotumulosic acid, the five constituents of Zhenwu Decoction, were identified by
HPLC chart. Compared with the model group, the administration of the ZWD significantly improved the hemodynamic parameters
(P <0.05), reduced the organ index (P < 0.05) and improved myocardial injury, reduced the serum Ang II, ALD, NF-kB, NT-proBNP,
TNF-o and IL-6 levels and the myocardial NF-kB protein expression (P < 0.05). Conclusion HPLC results provided an evidence for
the quality control and pharmacodynamic substance of ZWD. ZWD can ameliorate CHF, which may be related to the inhibition of
renin- angiotensin-aldosterone system (RAAS)/NF-kB/inflammatory factor cascade reaction.

Key words: Zhenwu Decoction; chronic heart failure; RAAS system; NF-«B pathway; inflammatory; higenamine; paeoniflorin;

atractylenolide III; 6-gingerol; dehydrotumulosic acid
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FR Atractylodes macrocephala Koidz. Wi+ 2 H3
=ity aw], #5530 160401, 160506
160521, 160613, 423 Zingiber officinale Roscoe.
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5-dehydrotumulosic acid

1 EX% HPLC $HEEE
Fig. 1 Specific HPLC chromatogram of ZWD extract
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J&™H ALD. Ang II. NT-proBNP. TNF-o. IL-6 &
NF-xB /K FoE N (P<0.01). SHAYALLE,
A7 &FESZ G, KEMES ALD. Ang II.
NT-proBNP. TNF-a. IL-6 & NF-kB 7K-¥-33) % 3 %
ik (P<<0.05. 0.01).
3.6 EHAx CHF XF/OHLNF-xB EBFRIEHIFN
mE 5 i, SERFRAE, BERHKR O
WL NF-xB & [ FKIEK -5 W (P<0.01), 1
FR I 577 R R AT A $8) R 5 25 PR AR Y RO
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ERiZxt CHF KRR DFRFM (X 5, n=6)

Table 1 Effects of ZWD on hemodynamics parameters of CHF rats (X *£s, n=6)

205 &/ (gkg™") LVEDP/mmHg LVSP/mmHg +dp/dtmax/(mmHg's™)  —dp/dfmin/(mmHg-s™)
BFER — 9.86+3.45 105.60+3.13 4.91+0.47 -3.55+0.16
et — 32.81+0.97 69.41+1.95 0.831+0.06™ -0.85+0.04"
A 0.010 0 21.50+3.17% 79.66+6.96" 1.06+0.14% -0.95+0.16
Hik 2.1875 28.9941.20% 73.23+5.08" 0.90+0.07 —0.8440.05
43750 20.2043.89% 82.20+9.78% 1.04+£0.27% -0.98+0.26
8.750 0 20.23+3.91% 79.96 & 5.90% 0.98+0.09% —-0.92+0.08

HEFARMALE: "P<0.01; S5HEAALLK: *P<0.05 #P<0.01

**P < 0.01 vs Sham group; *P < 0.05 #P <0.01 vs model group
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HHEFARMALK: “P<0.01; SHEAHALE: “P<0.05 #P<0.01, FEF

"P <0.01 vs Sham group; P <0.05 #P <0.01 vs model group, same as below figures

B2 EK/A% CHF XRBEREHHIM (X £5,n=6)
Fig. 2 Effects of ZWD on organ indexes of CHF rats (X s, n=6)

X \ & _“‘j "} L% :~,,§‘ > ¥ : =5
ik 4.375 0 gkg! Hiki% 8.750 0 gkg ! FAEEF

El3 HEiAx CHF KE/OBEALRIEZ RN (X 400)
Fig. 3 Effects of ZWD on heart tissue pathology of CHF rats (x 400)
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4 ERAXI CHF KR35 ALD. AngII. NT-proBNP. TNF-a. IL-6 5 NF-kB 7KERISNE (X s, n=6)
Fig. 4 Effects of ZWD on ALD, Ang I, NT-proBNP, TNF-a, IL-6 and NF-kB levels of CHF rats (X *s, n = 6)
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Fig. 5 Effects of ZWD on myocardial NF-kB protein
expression of CHF rats (X £s,n=3)
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