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Study on Medication Rules and Mechanism of Traditional Chinese Medicine in Treating Functional
Dyspepsia Based on Data Mining and Network Pharmacology

HAN Hairui, ZHAO Lingling, LIN Wei, FAN Mingming"(Heilongjiang College of Traditional Chinese Medicine,
Harbin 150036, China)

ABSTRACT: OBJECTIVE To study on medication rules and mechanism of traditional Chinese medicine in treating
functional dyspepsia(FD) based on data mining and network pharmacology. METHODS The relevant literature on clinical
treatment of FD from database establishment to November 2021 was searched in CNKI, Wanfang Data and VIP databases to
establish prescription database. After standardizing the information of traditional Chinese medicine, WPS Office was used to
analyze the prescription medication rules, including medication frequency, four-qi, five-flavor, meridian-tropism and efficacy;
cluster analysis with ancient and modern medical records cloud platform; using SPSS Modeler software for association rules
analysis and complex network analysis, the core drugs were obtained; search the active ingredients and targets of core drugs in
TCMSP database; retrieve FD targets in OMIM and GeneCards databases; venny was used to target the intersection of core drugs
and FD; using Cytoscape software to make “disease-drug-component-target” network; PPI analysis of intersection targets using
String database; GO and KEGG enrichment analysis of intersection targets were performed by Metascape database. RESULTS
A total of 274 prescriptions were screened, including 179 herbs. There were 24 Chinese herbs with the frequency of use=34, and
Glycyrrhizae Radix et Rhizoma ranked first in 196 times; in the four nature of drugs, the moderate-temperature drugs, mild drugs
and cold drugs were most frequently used; the top three of the five flavors were pungent, bitter and sweet herbs; the main
meridians were spleen meridian, stomach meridian and lung meridian; the highest frequency of efficacy followed by eliminating
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dampness and phlegm, clearing heat and removing toxicity, dispersing stagnated liver qi for relieving qi stagnation; two
association rules showed that Atractylodis Macrocephalae Rhizoma-Poria support the highest, three association rules Poria-
(Atractylodis Macrocephalae Rhizoma, Glycyrrhizae Radix et Rhizoma) support the highest; three clusters were obtained by
cluster analysis; complex network analysis showed that Glycyrrhizae Radix et Rhizoma, Atractylodis Macrocephalae Rhizoma,
Poria, Codonopsis Radix and Bupleuri Radix were essential in the prescription; based on the pathogenesis, drug efficacy and data
mining results of FD, Glycyrrhizae Radix et Rhizoma, Atractylodis Macrocephalae Rhizoma and Codonopsis Radix were
selected as the core drugs. The main active components were luteolin, formononetin, glycitein and so on. The core targets were
AR, ESR1, MAPKI1, F2, SLC6A4, IL-2, IL-4, IL-6 and IL-10. The main signaling pathways were PI3K-AKT, AGE-RAGE and
HIF-1, et al. CONCLUSION Core drugs can be aimed at the pathogenesis of FD spleen deficiency and qi stagnation,
invigorating spleen and benefiting stomach, regulating qi and guiding stagnation, and its high frequency drugs play a role in
eliminating dampness and phlegm, clearing heat and relieving depression. At the same time, the treatment of FD is through
multi-target, multi-pathway synergistic interaction.

KEYWORDS: data mining; network pharmacology; traditional Chinese medicine; functional dyspepsia; medication rules;

mechanism of action
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Tab. 1 Frequency analysis of traditional Chinese medicine
decoction in treating FD

TS gy BURAR SRS | TS e BIRAR R Y%
1 HE 196 71.90 13 W= 74 27.01
2 HAR 190 69.34 14 Ft 69 25.18
3 WL 176 64.23 15 #ufh 58 21.17
4 w5 147 53.65 16 #i 58 21.17
5 g5l 146 5328 17 #iE 53 19.34
6 FRlz 133 48.54 18 i 44 16.06
7 FHE 127 4635 19 T 41 14.96
8 HAT 117 4270 20 HEA 40 14.60
9 #5112 40.88 21 fik%& 39 14.23
10 N 96  35.04 22 HH 35 12.77
11 JEAN 94 3431 23 HNE 35 12.77
12 ARSI 80  29.20 24 EREET 0 34 12.41

e MK =34,

Note: Frequency of use=34.
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Tab. 2 Analysis of drug nature and flavour of traditional
Chinese medicine decoction in treating FD
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Tab. 3 Meridian distribution and efficiency analysis of
traditional Chinese medicine decoction in treating FD

Fe o B BIKAK BIRY% | FS Tk kR SRER%
1 M 2088 71.04 | 1 ERALE 281 9.56
2 H 1485 5053 | 2 iESREE 242 8.23
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Note: Efficacy frequency=179.
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Tab. 5 Analysis of three association rules of traditional
Chinese medicine decoction in treating FD(support=30%,
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Tab. 4 Analysis of binomial association rules of traditional
Chinese medicine decoction in treating FD(support=12%,
confidence =80%)

Jr5 J5 T3 SRR % EARE%
1 HIAR-R%E 64.23 85.23
2 HAR-%S 53.65 86.40
3 HE-3S5 53.65 80.95
4 HE-HA) 42.70 87.18
5 HAR-KRE 35.04 83.34
6 AR~ 27.01 83.78
7 HE- 27.01 82.43
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11 - 12.41 85.30
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Fig. 1 Circular vertical clustering diagram of traditional

Chinese medicine decoction in treating FD
Frequency of use=34.
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Fig. 2 Complex network diagram of traditional Chinese
medicine decoction in treating FD
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“Disease-Drug-Component-Target” network diagram

Fig. 4
Arrow represented functional dyspepsia; triangleds represented the name of Chinese medicine; rhombuses represented the active ingredient of the drug;

circles represented the target of drugs acting on functional dyspepsia; connections represented the role of each link relationship.
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Tab. 6 Effective components and targets of core drugs for treating FD
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®T BOHWIET FD xBEG(EE=3)
Tab.7 Key protein of core drugs for treating FD(degree=3)

HTR2A
6&——49 P SEIH, i {1
1 TP53 5.0
2 MAPK1 5.0
3 NOS3 5.0
= 4 AKTI 4.8
5 APP 3.8
6 VEGFA 33
7 IL6 33
Sonl 8 TNF 33
8 9 ERBB2 3.2
Bs5 x&EHEALEMNEHE 10 CCNDI 3.2
Fig. 5 [Interaction network diagram of intersection gene 11 ESRI 3.0
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