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Abstract: Objective Based on the method of data mining and network pharmacology to explore the drug rule of functional
dyspepsia (FD) with liver depression and spleen deficiency and the efficacy network of core Chinese medicine, interpretation of the
scientific nature of “principle-method-prescription-medicine” consistency from the perspective of combining prescriptions and
medication rules and efficacy network construction. Methods The literature on the treatment of FD with liver depression and
spleen deficiency were searched in CNKI, Wanfang, and VIP database, and data that meet the requirements were screened and
extracted. The neutral flavor of the prescription, the frequency of the drug, the dosage and association rules, clustering and complex
networks are analyzed. The core drugs obtained from the analysis were screened for component targets, mapped to the target of FD
with liver depression and spleen deficiency, used Cytoscape to construct a disease-drug-component-target network, and used String
database to perform protein-protein interactions (PPI) network analysis and used DAVID database to perform Kyoto encyclopedia of
genes and genomes (KEGG) pathway analysis. Results A total of 207 literatures and 207 prescriptions were screened out. There
were 119 traditional Chinese medicines. The medicinal properties were mainly warm, calm and slightly cold. The medicinal tastes
were mainly bitter, pungent, and sweet. The main meridians were spleen, stomach, lung and liver; There were 30 kinds of traditional
Chinese medicine used more than 15 times, among which the single-drug frequency of Chaihu (Bupleurum chinense) was the
highest; The dose (6 g) of Gancao (Glycyrrhiza uralensis) was the most frequent; The association rules indicate that B.
chinense-Baishao (Paeonia lactiflora), P. lactiflora-Baizhu (Atractylodes macrocephala), B. chinense, P. lactiflora- Fuling [Poria
cocos], A. macrocephala, B. chinense was the most supported combination in the same group; Cluster analysis can divide Chinese
medicine into five categories; Complex network analysis shows that A. macrocephala, B. chinense, G uralensis, Banxia [Pinellia
ternate], malt, P. coco, and Zhike (Aurantii Fructus) occupied the core position in FD prescription of liver stagnation and spleen
deficiency. Based on the results of frequency, clustering, association rules and complex network analysis, the key components of B.
chinense, G. uralensis, A. macrocephala, and P. cocos in the treatment of FD with liver depression and spleen deficiency were
quercetin, kaempferol, glycyrrhetinic acid, etc. The core target was protein kinase Ba (AKT1), interleukin-6 (IL-6),
mitogen-activated protein kinase 3 (MAPK3), etc. The main pathways were phosphatidylinositol-3-hydroxykinase (PI3K)-Akt
signaling pathway, neuroactive ligand-receptor interaction. Conclusion This study explained the scientificity of the consistency of
“principle-method-prescription-medicine” from the perspective of the combination of prescriptions and medication rules and efficacy
network construction. Data mining analysis revealed the core drugs and compatibility rules of traditional Chinese medicine for the
treatment of FD with liver depression and spleen deficiency. Potential Chinese medicine compatibility for the treatment of this
disease. Chinese herbal compound in treatment of FD with liver depression and spleen deficiency is mainly based on soothing the
liver and regulating gi, invigorating the spleen and replenishing gi. The core traditional Chinese medicines of B. chinense, G
uralensis, A. macrocephala, P. cocos may be through quercetin, kaempferol, glycyrrhetinic acid, isorhamnetin, naringenin and other
ingredients act on targets such as IL-6. The PI3K-Akt signaling pathway, neuroactive ligand-receptor interaction and other pathways
play the role of treating FD with liver depression and spleen deficiency, providing new methods and ideas for traditional Chinese
medicine treatment of FD with liver depression and spleen deficiency, and for the next step to study its mechanism of action provide
theoretical basis.
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Table 1 High-frequency drugs for treating FD with liver depression and spleen deficiency (frequency > 15)
Hr %) B AT/ % Hr %) B AT/ %
1 LETHH 194 93.72 16 A4 33 15.94
2 HAR 182 87.92 17 # i 32 15.46
3 HE 177 85.51 18 EE| 31 14.98
4 tR% 173 83.57 19 T 29 14.01
5 HA] 161 77.78 20 S 29 14.01
6 e 145 70.05 21 % 25 12.08
7 79574 105 50.72 22 VA 25 12.08
8 FH 101 48.79 23 feith 20 9.66
9 5% 88 42.51 24 B 20 9.66
10 AEF 74 35.75 25 SERAZR 19 9.18
11 Gl 57 27.54 26 LA 19 9.18
12 AP 4 56 27.05 27 P 18 8.70
13 JEFb 56 27.05 28 ST 18 8.70
14 ST 55 26.57 29 T 17 8.21
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Fig. 2 Association rules of traditional Chinese medicine
prescription for treatment of FD with liver stagnation and
spleen deficiency
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Table 2 Association rules of commonly used two drug

combination
JG i HIT I YEE R
SRS} LEHH 93.720 81.959
HE LEHA 93.720 86.082
RZ LEHH 93.720 86.082
HAR 2EiH 93.720 90.722
Sk] HA 88.406 80.328
HE HAR 88.406 84.699
TRZ%: HA 88.406 90.710
LETHH AA 88.406 96.175
Sk} HE 85.507 86.441
RE HE 85.507 83.616
Ak HE 85.507 87.571
LEHH HE 85.507 94.350
SRS} RE 84.058 80.460
HE IR% 84.058 85.057
HAR RE 84.058 95.402
LETHH IR 84.058 95.977
HE Sk] 80.193 92.169
RE SE] 80.193 84.337
HAR HAj 80.193 88.554
250 =] 80.193 95.783

®3 EH3MAYESKEAN

Table 3 Association rules of commonly used three drug

combination
Je I iR XHEE BiEE
Sk] H AR+ 25 85.024 82.386
HE AR+ 251 85.024 85.227
IR H AR+ 251 85.024 90.909
Ske] - 2E 80.676 88.024
Ske] TRE 2L 4 80.676 82.036
IRZ% H - LE 80.676 85.030
HE TRE 2L 80.676 85.030
[SEN - 2E 80.676 89.820
SEN TRE 2L 80.676 95.808
Ske] WE+AR 80.193 80.723
o WE+AR 80.193 84.940
LEHA WE+AR 80.193 96.386
HEE HAT+ 251 76.812 92.453
IRZ% HAT+ 451 76.812 86.164
EEN AT 44680 76.812 91.195
HAj HE+FAA 74.879 87.742
IR HE+FAA 74.879 90.968
SETH HE+FAA 74.879 96.774
wRE HA -+ HE 73.913 84.967
SEN HA -+ H & 73.913 88.889

T4 EF 4 MLGYES KB

Table 4 Association rules of commonly used four drug

combination
JE T i3 XEE BEE
B4 IRE+ AR+ 5 77.295 82.500
HE REE+ AR+ 50 77.295 85.000
S HE+ AR+ 72.464 89.333
RE HE A+ AR+ 545 72.464 90.667
RE HAT+ H 5 -2 71.014 86.395
BA HAT+ H 5 -2 71.014 91.156
HE H7A7 + AR+ 5450 70.048 92.414
s SEEEY N S 70.048 91.034
BAj HE AR+ 5 68.599 89.437
BHAR HE AR+ 5 68.599 95.775
Shev] HEARE+EAR 68.116 88.652
ZEH HEARE+BAR 68.116 96.454
HE AT+ 182+ 5] 66.184 92.701
BHAR AT+ 182+ 5] 66.184 96.350
RE BHAJ+HE+BEAR 65.700 91.912
SEiH BHAJ+HE+BEAR 65.700 98.529
HE HAJ+HRE+EAR 64.734 93.284
eS| HAJ+RE+EAR 64.734 98.507
HAR HAT+ H R+ 62.802 96.154
SEiH HAT+H R 62.802 97.692
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Fig. 6 PPI network of core drugs in treatment of FD with liver depression and spleen deficiency
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Fig. 8 Disease-drug-component-target network diagram
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