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Mechanism of Wuyao Decoction in “treating different diseases with the same
method” for primary dysmenorrhea and pelvic inflammatory disease based on
network pharmacology and molecular docking
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Abstract: Objective To explore the potential mechanisms of Wuyao Decoction in treatment of primary dysmenorrhea and pelvic
inflammatory disease through network pharmacology and molecular docking techniques. Methods To screen the chemical
components and related action targets of Wuyao Decoction based on the TCMSP, TCMID, BATMA-TCM, and HERB databases, and
retrieve the relevant targets of primary dysmenorrhea and pelvic inflammatory disease by using databases such as GeneCards and
OMIM. Take the intersection core targets of drugs and diseases, conduct gene ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathway analyses using the David online database, and finally use AutoDoc to verify the molecular docking of key
components and targets. Results Wuyao Decoction has 285 targets for “treating different diseases with the same method” in primary
dysmenorrhea and pelvic inflammatory disease, with 52 core targets, including PTGS2, ESR1, GSK3B, IL-6, PPARG, and IL-10, the
core active components include norboldine, a-cyperone, quercetin, and ferulic acid. Wuyao Decoction mainly exerts its “same treatment

for different diseases” effects on primary dysmenorrhea and pelvic inflammatory disease by regulating multiple signaling pathways
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such as AGEs-RAGE, HIF-1, and Th17, and the molecular docking between core components and targets shows good binding activity.

Conclusion Wuyao Decoction features multi-component, multi-target, and multi-pathway synergistic effect, exerting its “same

treatment” effects on primary dysmenorrhea and pelvic inflammatory disease by modulating inflammatory responses.

Key words: Wuyao Decoction; treating different diseases with the same method; primary dysmenorrhea; pelvic inflammatory disease;

network pharmacology; norboldine; a-cyperone; quercetin; ferulic acid
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Table 1 Chemical composition information
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Table 2 Common core targets of Wuyao Decoction in treating primary dysmenorrhea and pelvic inflammatory disease

B degree AP BE 0 by degree R BE 0
Bcl-2L1 80 102.89 0.58 IL-4 93 187.81 0.61
JAK2 83 420.72 0.59 IFNG 114 551.72 0.64
PTEN 106 370.58 0.63 IL-2 95 241.80 0.61
STAT1 88 138.98 0.60 NFKB1 119 547.13 0.65
GSK3B 101 650.64 0.62 MMP2 102 238.61 0.62
EGF 118 697.29 0.64 HMOX1 85 622.95 0.60
NFKBIA 85 104.83 0.59 IACE 83 497.71 0.59
SRC 134 1823.99 0.68 TNF 163 224412 0.74
AGT 102 838.75 0.62 PPARA 81 1011.91 0.59
EDN1 85 328.80 0.60 INS 154 2 491.69 0.72
IL-6 166 2075.70 0.75 LEP 91 326.40 0.61
MMP9 132 776.88 0.68 PPARG 120 822.52 0.66
IL-10 117 581.36 0.65 CCL2 111 481.10 0.64
VCAM1 90 149.52 0.60 TGFB1 124 621.75 0.66
PTGS2 129 1225.63 0.67 SIRT1 93 316.65 0.61
CXCL8 110 388.06 0.63 CTNNB1 119 675.17 0.65
IGF1 114 766.91 0.64 MYC 115 709.06 0.64
ESR1 126 1164.62 0.66 IAkt1 161 1981.76 0.74
FOS 117 891.51 0.65 HIF-1A 122 545.78 0.65
CD34 81 195.43 0.58 Bcl-2 129 626.27 0.67
APP 85 407.37 0.59 CAV1 82 407.81 0.59
ICAML1 98 260.45 0.61 CASP3 133 1029.73 0.68
FGF2 97 403.64 0.61 EGFR 135 1258.91 0.68
IL-1B 151 1446.89 0.71 ERBB2 107 403.19 0.62
IL-1A 99 200.92 0.62 TP53 143 1948.13 0.70
APOE 93 557.14 0.61 STAT3 130 720.86 0.67
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Fig. 4 Enrichment-dotplot of GO annotation and KEGG pathway analysis of core targets
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Table 3 Molecular docking scores of key components and targets for Wuyao Decoction in treating primary dysmenorrhea

and pelvic inflammatory disease

#E4 fel (keal-mol )

HE A PDB ID
XKW RPIRE o7 P i R AT iRz 3= R 21 R
PTGS2 8ETO -10.4 -8.9 -75 -9.1 -6.9
ESR1 TWNV -76 -7.6 77 -8.1 -6.3
GSK3B 4J1R -8.1 7.4 -6.9 -8.3 -5.8
IL-10 8SVE -76 -5.9 -6.1 -8.2 -6.0
PPARG 9CKO -9.0 -6.7 -55 -9.3 -6.9

1 kcal=4.2J.
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Fig. 5 Molecular docking models of the targets PTGS2
with components norboldine, a-cyperone and

patchoulenone
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