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The Law of Medication for Primary Dysmenorrhea and the Mechanism
Based on Data Mining and Network Pharmacology
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Abstract Objective: To discuss the characteristics and law of medication of TCM therapy for primary
dysmenorrhea (PD). Methods: The literature on TCM therapy for PD were searched via CNKI from January 1st,
2016 to May 31st, 2021, to establish the database by screening; Microsoft Excel 2019, SPSS Modeler 18.0 and
SPSS Statistics 22.0 software were applied to perform data mining for the laws of medication; the effective active
ingredients of core drug combination and disease were obtained by searching TCMSP, GeneCards, OMIM,
DrugBank and DisGeNET database, Cytoscape 3.8.2 software was utilized to construct "active ingredients-target
interaction network", STRING was used to build PPI network, the core targets of drug and disease interaction were
obtained through network topology analysis in Cytoscape 3.8.2 software; GO and KEGG enrichment analysis of
the core targets were performed through Metascape database. Results: The study has included 131 papers, 181
herbal prescriptions, and 166 herbs, involving 22 high-frequency herbs, and 35 core drug combinations including
Danggui (Angelicae sinensis radix)-Chuanxiong (Chuanxiong rhizoma), Danggut (Angelicae sinensis radix)-Baishao
(Paeoniae radix alba), Trogopterus Dung-Puhuang (Typhae pollen); factor analysis extracted seven common
factors, cluster analysis obtained six kinds; all 180 active ingredients of the core prescriptions, 620 herbal targets,
1970 PD targets and 281 core targets of treating PD with the core prescriptions were gained; GO functional
analysis found that the main functions were the inflammatory response, injury response, lipid raft, dendrite,
receptor signal activation and ion signal activation, KEGG pathway enrichment analysis displayed that the core
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targets were associated with PI3K/AKT, cAMP, MAPK, calcium signals, T cell receptor, HIF-1, NOD-like receptor
and NF- kB signaling pathway; the results of molecular docking displayed that B -Sitosterol and kaempferol

presented the lowest binding energy with IL-6, quercetin had the lowest binding energy with JUN, B-Sitosterol

with the lowest binding energy with TNF. Conclusion: TCM therapy for PD adopts promoting (i circulation,

activating blood and resolving stagnation, relieving pain, benefiting ()i and nourishing blood as the principles, the

mechanism of action of treating PD with the core drugs might be related to inflammatory response, oxidative

stress, ion balance, angiogenesis and apoptosis.

Keywords primary dysmenorrhea; TCM; data mining; network pharmacology; molecular docking
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1 luteolin

2 quercetin

3 Mairin

4 (S)-Scoulerine

5 hederagenin

6 isorhamnetin

7 Tocopherylquinone

8 Trihydroxy Isosterocholenic Acid
9 UrAcil
10 UreA
11 Uric Acid
12 Wulingzhic Acid
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KEGG Pathway

hsa05200:Pathways in cancer [ ]
hsa05161:Hepatitis B [ )
hsa04151:PI3K- Akt signaling pathway )
ko05418:Fluid shear stress and atherosclerosis { °
hsa05205:Proteoglycans in cancer- °
hsa05166:HTLV- | infection [
hsa05162:Measles. o

hsa04080:Neuroactive ligand- receptor interaction
hsa05169:Epstein- Barr virus infection
hsa01521:EGFR tyrosine kinase inhibitor resistance .
hsa01522:Endocrine resistance . -log10(pvalue)
k004024:cAMP signaling pathway °

hsa04668:TNF signaling pathway °
k004657:IL- 17 signaling pathway [ 40
hsa04210:Apoptosis { 3

60

20
Kk005206:MicroRNAs in cancer: L]

ko05152:Tuberculosis { e count

hsa04010:MAPK signaling pathway ° o2
hsa04660:T cell receptor signaling pathway . ® «w
hsa04066:HIF- 1 signaling pathway 3 @

R hsa04068:foxo signaling pathway .
@ 5 1‘2 NN éﬂ ﬁ jé‘ ﬁ PD ;E 3=N é’\] PPI [7)(] % hsa04726:Serotonergic synapse | ®
hsa04014:Ras signaling pathway °
hsa04060:Cytokine- cytokine receplor interaction °
hsa04020-Calcium signaling pathway )
hsa04072:Phospholipase D signaling pathway{ &

»N
o

k004064:NF- kappa B signaling pathway{ +
20 hsa04062:Chemokine signaling pathway o
hsa04015:Rap1 signaling pathway .

hsa04621:NOD- like receptor signaling pathway{ ~ ®

Generatio

K7 KBGG i B & & 47

#z5 RLEFBEYMRSNHET
5 IL-6.JUN.TNF 5> F3F$8# 45 R (kcal /mol )

Enrichment score
@

EWRS HIL-646mk HIWNGGHk 5INFAGR

W& -7.3 -8.1 -5.5
B-H KB -7.4 -7.3 -5.6
PoS— / g7 -7.4 -1.6 -5.8
E6 GOhEE EaAT ReEs =5.4 5.5 -4.5

Biological process: ‘Molecutar function
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3 B
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