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Effect and mechanism of Zhongjing's Paofuzi on chronic heart failure
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Abstract: Objective To study the therapeutic effect of Zhongjing's Paofuzi on chronic heart failure (CHF), and use UPLC-QE-
Orbitrap-MS to determine the components of Zhongjing's Paofuzi decoction, combined with network pharmacology to explore its
mechanism of action in the treatment of CHF. Methods The rat model of CHF was established by the ip of adriamycin
hydrochloride. After 16 days of Zhongjing' s Paofuzi decoction (3.3 g-kg™), the serum brain natriuretic peptide (BNP) level, the
activities of Ca*-ATP and Na', K*-ATP enzymes in cardiac myocytes, and the cardiac histopathology were measured. UPLC-QE-
Orbitrap-MS was used to determine the components of Zhongjing' s Paofuzi decoction, and the Swiss Target Prediction, DrugBank,
Gene Cards, OMIM, and TTD platforms were used to predict the target of Zhongjing's Paofuzi in the treatment of CHF, and
Cytoscape software was used to construct the correlation of effect network, and GO analysis and KEGG pathway enrichment for
core genes were performed. Results Compared with the control group, the model group showed loose stool, ascites and weight loss,
the serum BNP level was significantly increased (P < 0.01), and the activities of Ca*-ATPase and Na'-K'-ATPase decreased.

Besides, the myocardial tissue sections of the left ventricle showed obvious myocardial fiber rupture, widened myocardial space, and
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some pathological changes, such as vacuolar degeneration. Compared with model group, the loose stool of rats in Zhongjing' s
Paofuzi decoction group was improved to a certain extent, but the ascites and body weight loss were not improved significantly, the
serum BNP level was decreased (P < 0.05), and the activities of Ca>-ATP and Na', K'-ATP enzymes tended to increase. The
histopathological morphology of left ventricle was significantly improved. A total of 52 main components of Zhongjing' s Paofuzi
decoction were identified by UPLC-QE-Orbitrap-MS. According to the network pharmacology prediction, 43 active components,
472 active component targets, 1 063 CHF disease targets and 68 intersection targets of active components and disease were obtained.
The results of network analysis showed that Zhongjing' s Paofuzi may exert its anti-heart failure effect by acting on key targets such
as signal transduction and transcription activator 3(STAT3), Phosphatidylinositol-4, 5-diphosphate 3-kinase catalytic subunit alpha
(PIK3CA), mitogen-activated protein kinase 1 (MAPKI1), involving signaling pathways such as Ras-associated protein 1(Rapl),
phosphatidylinositol 3' -kinase (PI3K)-Protein kinase B (Akt), and MAPK. Conclusion Zhongjing's Paofuzi has a certain therapeutic

effect on CHF induced by adriamycin, and can treat CHF through the multi-component, multi-target and multi-way.

Key words: Zhongjing' s Paofuzi; adriamycin; chronic heart failure; network pharmacology; UPLC-QE-Orbitrap-MS
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Table 1 Composition identification results of Zhongjing’s Paofuzi decoction

2 s 1 mE - mle IR R
min BLIREY(E SEME (mAU-min) (X107

REAR CHNO, 126 134.04478 132.902 85,128.019 39 134.044 94 2.05X10"  1.162
B CHNO, 129 148.060 43 144.982 44,133.929 87 148.060 55 1.04X10°  0.781
i v W A C,H;;N;O5 1.37 244.09279 226.118 70,204.071 73,194.326 16 244.093 19 1.44X10°  1.610
R CH.N,0, 138 17511895 167.981 70,158.092 76,158.092 76 175.119 11 595X10°  0.158
AR CH,NO, 146 118.08625 102.300 77,91.054 77 118.086 62 232X 10°  3.090
KNAR C,H, NO, 1.57 166.08625 160.348 08,143.997 06,136.589 68 166.086 52 4.45X10°  1.595
PR CH,N,O 171 245.076 81 228.098 53,216.123 67,203.103 42 245.077 03 8.33X107  0.887
HER CHN,0,  1.73  156.076 75 139.002 78,110.071 56 156.076 97 1.98X10°  1.390

2 BRI C,H;NO, 1.77 180.101 90 163.075 47 180.10207 2.92X10° 0915
JIRNEE A A% CH;N,O, 1.81 268.10403 250.107 47,222.086 72 268.104 16 3.91X10°  0.463
% &R C,H,NO, 1.87 182.08116 181.523 96,172.063 02 182.081 44 6.18X10°  1.484
L A A% CHN,Os 1.95 284.09894 275.193 18,168.332 02,152.056 85 284.09930 7.61X10°  1.249
5 Sk S C.HyyNO, 540 48626975 436.23273,454.243 93,468.260 65 48627069 1.11X10° 1916
JI 2 gl CxHyNO;  5.10 424.26936 406.258 94,388.248 38,356.220 76 424.269 81 1.38X10°  1.050
2 5 2 CH,NO, 585 272.12811 255.101 49,237.090 94 272.127 87 3.44X10° -0.918
EZ RSP R C,H;sNO, 6.01 378.263 88 360.253 27 378.26398 2.65X10°  0.251
SRS K E C;H;;NO; 6.08 40827444 390.263 82,372.253 23,358.237 82 408.274 54 5.12X10°  0.221
1 3 5 CsH,NO, 6.61 50028540 450.248 57,482.275 57,468.259 52 500.286 41 1.88X10°  2.002
RER C,H,NO; 6.66 35823767 340.227 02 35823703 9.04X10° -1.788
12-FBR 5 ST CpH;NO;  6.75 360.253 32 342.242 83 360.25296  1.54X10° -1.000
pie e C,H;NO;,  7.07 330.206 37 312.195 83,300.007 66 33020679  5.67X10° 1271
UL 3K TR C.HyyNOg  7.80 470.274 84 452.262 85,438.248 75,420.238 19 47027542 1.06X10°  1.226
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3R 1

- woest miz M miz mg%ﬁ#ﬂ( 1%%/
min BLIREYIE SEME (mAU-min) (X107

bR C,Hu,NO, 7.86 454.279 92 436.269 74 45427988 2.12X10° -0.108
Je R C,,H,,NO, 8.34 43828501 420.274 69,388.248 05 438.284 82 4.00X10"° -0.444
N-ethylhokbusine-B ~ C,,H,NO; 8.81 420.274 44 402.264 07 42027490 1.09X10°  0.450
N-methyl-laurotetanine C,,H,NO, 9.00 342.169 98 324.233 28,311.125 67,297.11221 342.16995 2.40X10° -0.101
B OHT C,H;;NO,  9.64 392279 53 360.253 20 392.28006 2.39X10°  1.338
B o 3k i C,Hu,NO;  9.79 422.290 09 390.263 89,372.254 09 42229016 3.10X10°  0.143

B i i Co.HyyNOs 979 422.290 09 408.606 66,390.263 82,372.253 08 422.290 16 3.10X10°  0.143
AR CpHyNO,  9.85 344.258 40 326.247 59,300.445 31,265.194 73 344.259 12 2.39X10°  2.075

PR 5 C,Hy;NO,  9.85 344.258 40 326.248 29 34425830 1.70X10° -0.307

14- 2.t Je B R CyxH,NO, 11.04 480.29557 462.284 85,444.275 36,430.259 64 480296 14 7.13X10°  1.168
ity kT C,sH, NO, 11.32 452.300 66 420.274 63,402.264 92,388.248 41 45230096 1.94X10°  0.653
LEMER C»H,NO, 12.33 356.222 02 343.525 60 356.22223  3.54X10°  0.589
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