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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 medi-

cines were selected ,among which Astragali Radix,Salviae Miltiorrhizae Radix et Rhizoma, Poria, Glycyrrhizae Radix et Rhizo-
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ma, Aconiti Lateralis Radix Praeparata, Descurainiae Semen were most frequently used ; the main TCM syndrome was Yang de-
ficiency 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 effica-
cy 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 ob-
tained,in which Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma showed the highest frequency;and four cluster pre-
scriptions were obtained by cluster analysis. The results of network pharmacological analysis showed that there were five main
active compounds, ten core targets, six 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 meridi-
ans. 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.

Key words : chronic heart failure ; data mining;network pharmacology ; TCM syndrome ; medication rules ; mechanism research
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Table 1  Distribution of traditional Chinese syndrome in CHF
UER WL e
Syndrome type Count Frequency (% )
BHHE/KIZIIE Yang deficiency and water flooding syndrome 8 034 41.19
SR MBGIE Qi deficiency and blood stasis syndrome 7 934 40. 68
I REIE Qi and Yin deficiency syndrome 2143 10.99
HAIER! Other syndromes 1393 7.14
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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)
i AL LIES 2k 2k 54 Uiz
Drug name Count Frequency(% ) Drug Property Taste Channel tropism  Efficacy
THE Astragali Radix 167 78.04 o H i | g 24
fﬁ%} Salviae Miltiorrhizae Radix et Rhizo- 137 64.02 e e b E ALZS
TREE Poria 132 61.68 F H % NN N = FIK B
H# Glycyrrhizae Radix et Rhizoma 114 53.27 - H NN 2
[fff7 Aconiti Lateralis Radix Praeparata 113 52.80 P * H N = 2
# % F Descurainiae Semen 107 50. 00 K€ F il JBERE AR ARG 2
FAA Atractylodis Macrocephalae Rhizoma 94 43.93 = wOH g 2y
AZ: Ginseng Radix et Rhizoma 93 43.46 Tl NG [EN TN = AhHEZY
A% Cinnamomi Rammulus 87 40.65 i o H O il e sy
JI|Z Chuanxiong Rhizoma 74 34.58 bizd ¥ P 1SN ) RIS
242 Ophiopogonis Radix 65 30.37 e H e AN [N PR 2
247 Angelicae Sinensis Radix 55 25.70 pied H .o JF s 24
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*3 HHERFEBELCHRREGYALEER
Table 3 Drug property of Chinese medicine in treatment of CHF
Drug property Count Frequency (% ) Drug property Count Frequency (% )
Wit Warm 554 25.15 K Great heat 5.63
- Calm 455 20.65 K FE Great cold 4.86
9€ Slightly cold 378 17.16 # Hot 1.23
0 Slightly warm 347 15.75 B Cool 1.04
& Cold 188 8.53
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Table 4 Taste of Chinese medicine in treatment of CHF

2k gL RN ESLN R S
Taste Count Frequency (% ) Taste Count Frequency (% )
H Sweet 1 404 39.90 iz Sour 138 3.92
2 Pungent 772 21.94 Ji Salty 40 1.14
T Bitter 695 19.75 1 Astringent 20 0.57
1% Tasteless 222 6.31 TH Slightly sweet 8 0.23
i Slightly Bitter 219 6.22 W Slightly pungent 1 0.03
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Table 5 Channel tropism of Chinese medicine in treatment of CHF

% R eSS Hz AL eSS
Channel tropism Count Frequency (% ) Channel tropism Count Frequency (% )
fiili Lung 1170 19. 60 Bt Bladder 323 5.41
% Spleen 1120 18.76 v Pericardium 110 1.84
JL» Heart 1 065 17.84 KW Large intestine 109 1.83
JF Liver 730 12.23 AH Biliary 107 1.79
% Kidney 665 11.14 /N7 Small intestine 44 0.74
i Stomach 517 8.66 =#E Triple warmer 9 0.15
2.1.6 hakn ko (771 ¥K,35.00% ) 1% M AL 25 (381 ¥k, 17.29% )

AbT7 e R 25 D)y R BB AN g2y LARMDRIBIRZ (253 UK, 11.48% ) (W3 6) o

®6 HHRTEMOARIBAMIINSELESR
Table 6 Efficacy of Chinese medicine in treatment of CHF

\ - VIS L -~ PR
ik R ik .
Efficacy Count (%) Efficacy Count (%)
P24 -1 25
Restorative CHMs 7 35.00 Hemostatic CHMs 2 1.32
N PAZE N N
LS B2
CHMs for invigorating circulation 381 17.29 . . . 26 1.18
. . CHMs for dispelling wind and dampness
and removing blood stasis
K BIEZ QI
ARBBE 253 11.48 2 18 0.82
CHMs for promoting water and dampness Tranquillizers
A5 IR0 T 2 s
Phlegm resolving, antitussive and antiasthmatic 176 7.99 A 15 0.68
CHMs CHMs for removing dampness
L 25 THFRIAZ
diiis £\ - . .
Warming interior CHMsWarming interior CHMs 149 6.76 CHMs i(.)r calming the L o and 15 0-68
stopping endogenous wind
iy R
CHMs for relieving exterior syndromes 148 6.72 Cathartic CHMs 8 0.36
T ey
CHMs for clearing 83 3.7 CHMs for relieving food retention 7 0.32
Wl 24 Freszh
Astringent CHMs 63 2.86 Resuscitative CHMs 2 0.09
. L 4K i 24
= < for :
5 24 CHMs for regulating qi 58 2.63 Anthelmintic CHMs 1 0.05
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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

PTILITN ik SCRFEE ﬁfgﬁi $ETHE
Drug combination Count Support | Confidence ~ Upgrade
degree (% )degree (% ) degree (% )

TETE-FF2 Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma 137 64.02 82.48 1.06
P -7 T Astragali Radix-Descurainiae Semen 107 50.00 87.85 1.13
PE-EHAR Poria-Atractylodis Macrocephalae Rhizoma 94 43.93 90.43 1.49
-2 12 Astragali Radix-Poria-Salviae Miltiorrhizae Radix et Rhizoma 89 41.59 80.90 1.04
B EE-E 5 TP} 2 Astragali Radix-Descurainiae Semen-Salviae Miltiorrhizae Radix et Rhizoma 80 37.38 90. 00 1.16
HEE-HH-S}Z Astragali Radix-Glycyrrhizae Radix et Rhizoma-Salviae Miltiorrhizae Radix et Rhizoma 78 36.45 82.05 1.06
P HE-)1| & Astragali Radix-Chuanxiong Rhizoma 74 34.58 85.14 1.10
TRZE - AR-BE1E Poria-Atractylodis Macrocephalae Rhizoma-Astragali Radix 70 32.71 91.43 1.51
- TR Astragali Radix-Descurainiae Semen-Poria 66 30.84 89.39 1.15
P HE-FZ & Astragali Radix-Ophiopogonis Radix 65 30.37 84.62 1.09
PR %S Astragali Radix-Cinnamomi Rammulus-Poria 65 30.37 80. 00 1.03
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Fig. 3 The venny diagram of targets for Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma and CHF
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4 “HEAS-EEHRS-BR-EEONIRIB MK
Fig. 4 “Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma-active ingredients-targets-chronic heart failure” network
T EETIBARER , GO BIEAR D 2 B EO/SB AR R Ry, 5 OSBRI S IR RS . Note: The blue square repre-
sents 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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Fig. 5 The main active compounds of Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma in the treatment of CHF
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Fig. 7  Screening process of Astragali Radix-Salviae Miltiorrhizae Radix et Rhizoma on the key targets for the treatment of CHF
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