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Abstract: Based on data mining and network pharmacology technology, this study explored the Traditional Chinese
Medicine (TCM) syndrome and medication rules in the treatment of chronic heart failure (CHF), and analyzed the drug group
with the highest frequency of occurrence through network pharmacology. The literatures on the treatment of CHF with
Chinese Medicine published in the core journals from the establishment of the database to February 2022 were searched, then
the TCM syndrome and medication rules of effective prescriptions were analyzed; meanwhile, the components, targets and
signaling pathways of the highest frequency drug group in treating CHF were analyzed. A total of 214 related prescriptions
and 148 Chinese medicines were selected, Among which Astragali Radix, Salviae Miltiorrhizac Radix et Rhizoma, Poria,
Glycyrrhizae Radix et Rhizoma, Aconiti Lateralis Radix Praeparata, Descurainiae Semen were most frequently used; the
main TCM syndrome was Yang deficiency with water flooding syndrome and Qi deficiency with blood stasis syndrome; the
medicinal flavor was mainly warm, calm, slightly cold, and sweet, pungent, bitter, which mainly belonged to the lung, spleen
and heart meridians; the drugs efficacy was mainly classified as restorative Chinese herbal medicines (CHMs), CHMs for
invigorating circulation and removing blood stasis, CHMs for promoting water and dampness. Through association rule
analysis, 11 pairs of drug groups were obtained, in which Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma showed
the highest frequency; and 4 cluster prescriptions were obtained by cluster analysis. The results of network pharmacological
analysis showed that there were 5 main active compounds, 10 core targets, 6 signaling pathway of Astragali Radix-Salviae
Miltiorrhizae Radix et Rhizoma to treat CHF. Through data mining, we find that the TCM syndrome of CHF are mainly Yang
deficiency with water flooding syndrome and Qi deficiency with blood stasis syndrome, and the commonly used medicines in
TCM treatment were restorative CHMs, CHMs for invigorating circulation and removing blood stasis, CHMs for promoting
water and dampness, which were often used in combination with warm, calm, slightly cold, and sweet, pungent, bitter, and
belonging to the lung, spleen and heart meridians. VEGF signaling pathway, Lipid and atherosclerosis, Relaxin signaling
pathway, HIF-1 signaling pathway, ErbB signaling pathway, FoxO signaling pathway were the main ways of Astragali
Radix-Salviae Miltiorrhizae Radix et Rhizoma to treat CHF. It provides a reference for further clinical medication and
mechanism research of TCM in the treatment of CHF.

Keywords: chronic heart failure; data mining; network pharmacology; TCM syndrome; medication rules; mechanism
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Table 1 Distribution of traditional Chinese syndrome in CHF

WA A
d Frequency

Syndrome type Count
P (%)
FH EE7K3Z iE Yang deficiency and water flooding syndrome 8034 41.19
SMEMPE Qi deficiency and blood stasis syndrome 7934 40.68
SBHWRZIE Qi and Yin deficiency syndrome 2143 10.99
HABIESR Other syndromes 1393 7.14

2.1.2 4% ISR 247
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Table 2 Count of use, drug property and taste, channel tropism and efficacy of high frequency Chinese medicine in treatment

of CHF (Count >20)

7% Pk S 2 2k ISEZS DI
Drug name Count Frequency (%) Drug Property  Taste Channel tropism Efficacy

1 Astragali Radix 167 78.04 o il il ML
F}% Salviae Miltiorrhizae Radix o .

137 64.02 e G N 3 LA 2
et Rhizoma
1% Poria 132 61.68 F Hom b b B H FIKiB 02
H¥ Glycyrrhizae Radix et .

114 53.27 F H G il R H A2
Rhizoma
fffF Aconiti Lateralis Radix N .

113 52.80 KA e NN R 24
Praeparata
ZZJ%5 1 Descurainiae Semen 107 50.00 K3E ¥ Jii s JB5 AR 102 PRty 25
HAR Atractylodis Macrocephalae . .

94 43.93 B w LN A2
Rhizoma
A% Ginseng Radix et Rhizoma 93 43.46 (e NS S N AN M2
A% Cinnamomi Rammulus 87 40.65 ey o s il I iR 24
JIIE  Chuanxiong Rhizoma 74 34.58 i ¥ P LI T AR 2
%4 Ophiopogonis Radix 65 30.37 pae  HL B b Bl H A2
24 Angelicae Sinensis Radix 55 25.70 i NS LN R 2
4.2 Codonopsis Radix 54 25.23 F il JRE i 2
VE75 Alismatis Rhizoma 52 2430 %€ LN AL FKiBIRZ
% Schisandrae Chinensis . -

49 22.90 o) M il oy W 2
Fructus
77Aj Paeoniae Radix Rubra 47 21.96 e ] o BN
214 Carthami Flos 47 21.96 ) ¥ N} W AL 25
F1%5 Paconiac Radix Alba 40 18.69 e NN LN M
k1~ Persicae Semen 36 16.82 F w LENRINIPN, 7] i MAL IR 2
ZEHIF Plantaginis Semen 27 12.62 JE H A N N7 FKBIEZ
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PR ERTENEZY (378 Ik, 17.16%) , W% 3.
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Table 3 Drug property of Chinese medicine in treatment of CHF

21 i Pk 21 O Jiss
Drug property Count  Frequency (%) Drug property Count  Frequency (%)

B Warm 554 25.15 K# Great heat 124 5.63

- Calm 455 20.65 KFE Great cold 107 4.86

% Slightly cold 378 17.16 4 Hot 27 1.23

i Slightly warm 347 15.75 % Cool 23 1.04

F€ Cold 188 8.53

2.1.4 ZhokRpHr

RET7 FITEE b Z5 10 250k F 3 DUH R ZG (1404 %, 39.90%) « ERRZY (772 1K, 21.94%) . #hk
25 (695K, 19.75%) NE¥E, WE 4.
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Table 4 Taste of Chinese medicine in treatment of CHF

Taste Count Frequency (%) Taste Count Frequency (%)
H Sweet 1404 39.90 [ Sour 138 3.92
3 Pungent 772 2194 [k Salty 40 1.14
T Bitter 695 19.75 | Astringent 20 0.57
W% Tasteless 222 6.31 W H Slightly sweet 8 0.23
¥ Slightly Bitter 219 6.22 ¥ Slightly pungent 1 0.03
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RET7 BT e h 251V E BB IHEFZ (1170 K, 19.60%) « 2 (1120 Ik, 18.76%) VLI s

% (1065, 17.84%) , W& 5.
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Table 5 Channel tropism of Chinese medicine in treatment of CHF

R Sk Pk R O Pk
Channel tropism Count Frequency (%) Channel tropism Count Frequency (%)

fili Lung 1170 19.60  [Bihk Bladder 323 5.41
it Spleen 1120 18.76 i, Pericardium 110 1.84
> Heart 1 065 17.84 KJ% Large intestine 109 1.83
AT Liver 730 12.23 fH Biliary 107 1.79
¥ Kidney 665 11.14 /N Small intestine 44 0.74
B Stomach 517 8.66 =4 Triple warmer 9 0.15

2.1.6 Ty K HT

RET7 FTEs R v 25 I 384 KR EoNAMNEZS (771 R, 35.00%) « JHMALHSZS (381 Wk, 17.29%)
LR FIZKIBIEZG (253 Ik, 11.48%) , L3 6.
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Table 6 Efficacy of Chinese medicine in treatment of CHF

BoIL B Bl B
Frequency Frequency
Efficacy Count Efficacy Count
(%) (%)

#MEZ) Restorative CHMs 771 35.00 ([1k1fiZ4 Hemostatic CHMs 29 1.32
1AL %) CHMs for invigorating 1 X245 CHMs for dispelling wind

381 17.29 26 1.18
circulation and removing blood stasis and dampness
F/KiB#E %) CHMs for promoting water . o

253 11.48 |%4#124 Tranquillizers 18 0.82
and dampness
ALIR IR0 P 24 Phlegm resolving, ‘ _

176 7.99 |24 CHMs for removing dampness 15 0.68
antitussive and antiasthmatic CHMs
i .25 Warming interior T B2 X% CHMs for calming the

149 6.76 15 0.68
CHMsWarming interior CHMs liver and stopping endogenous wind
fi#£ %] CHMs for relieving exterior . _

148 6.72 [¥5 1% Cathartic CHMs 8 0.36
syndromes
. . &2 CHMs for relieving food
1&##j CHMs for clearing 83 3.77 7 0.32

retention

W24 Astringent CHMs 63 2.86 |[J55%4 Resuscitative CHMs 2 0.09
FH524 CHMs for regulating qi 58 2.63 [WRHZ§ Anthelmintic CHMs 1 0.05
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Fig. 1 Cluster analysis tree of high frequency drug of Chinese medicine in treatment of CHF
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Fig. 2 Association network display of high-frequency Chinese medicine in treatment of CHF
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Table 7 Core drug combination of Chinese medicine in treatment of CHF

S iy E =43 j:El ﬁ
Sl ik SRR (e T
o Support Confidence  Upgrade degree
Drug combination Count
degree (%) degree (%) (%)

T E-F15 Astragali Radix-Salviae Miltiorrhizae Radix et

137 64.02 82.48 1.06
Rhizoma
HEEC-Z 5 T Astragali Radix-Descurainiae Semen 107 50.00 87.85 1.13
TR%Z-AAR Poria-Atractylodis Macrocephalae Rhizoma 94 43.93 90.43 1.49
T EE-RE-F12 Astragali Radix-Poria-Salviae Miltiorrhizae

89 41.59 80.90 1.04
Radix et Rhizoma
HIE-E T 715 Astragali Radix-Descurainiae

80 37.38 90.00 1.16
Semen-Salviae Miltiorrhizae Radix et Rhizoma
W EE-H¥-F12 Astragali Radix-Glycyrrhizae Radix et

78 36.45 82.05 1.06
Rhizoma-Salviae Miltiorrhizae Radix et Rhizoma
T EE-JI|E Astragali Radix-Chuanxiong Rhizoma 74 34.58 85.14 1.10
TRE-HAR-TEIE Poria-Atractylodis Macrocephalae

70 32.71 91.43 1.51
Rhizoma-Astragali Radix
T EE-E S T-TR% Astragali Radix-Descurainiae Semen-Poria 66 30.84 89.39 1.15
THRE-F 4 Astragali Radix-Ophiopogonis Radix 65 30.37 84.62 1.09
HEE-HEM -TR% Astragali Radix-Cinnamomi Rammulus-Poria 65 30.37 80.00 1.03
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Fig. 4 “Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma-active ingredients-targets-chronic heart failure” network
e WOETTRARER, gEEBARTY, BENWEAREREEIERS, EONDARESZELERS .
Note: The blue square represents the gene, the green circle represents the Chinese medicine, the orange hexagon represents

the active ingredient of Astragali Radix, and the purple hexagon represents the active ingredient of Salviae Miltiorrhizae

Radix et Rhizoma.
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