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Abstract: Objective To investigate the molecular mechanism of Fangji Dihuang Decoction in treatment of rheumatoid arthritis based
on network pharmacology and WGCNA. Methods The main active ingredients of Fangji Dihuang Decoction and their related targets
were retrieved using TCMSP, SwissTargetPrediction, and HERB data platforms. And the difference analysis of GEO platform
rheumatoid arthritis dataset GSE110169 was performed by R software limma package. Screening of gene modules associated with
diseases based on WGCNA. Intersectional target analysis was performed using the R software VennDiagram package. Core target
genes were screened by CytoHubba plugin of Cytoscape. Cytoscape software was used to construct and analyze the “drug-active
component-target-disease” network. clusterProfiler package was used for GO and KEGG pathway enrichment analysis of intersectional
target genes. Molecular docking of the core active ingredient with the core target genes was verified by PyMOL software, and immuno-
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infiltration analysis of the core target genes was performed by CIBERSOTR. Results A total of 129 active ingredients, 1 280 related
targets, and 2 091 differential genes on gene chips were screened, 3 disease-related gene modules were screened, and 139 common
targets between drugs and diseases were obtained. KEGG pathway analysis showed that they were mainly enriched in T cell receptor

signaling pathway, NOD-like receptor signaling pathway, and Toll-like receptor signaling pathway. Two core components of wogonin

and quercetin and two core target genes of tumor protein 53 (TP53) and cystine protease 3 (CASP3) were screened. Molecular docking
showed that both core components and core targets had stable binding ability. Immune infiltration analysis showed that the core target
genes were closely related to most immune cells. Conclusion Fangji Dihuang Decoction may exert therapeutic effects on rheumatoid
arthritis in various aspects, including anti-inflammation and regulation of immune cell function.

Key words: Fangji Dihuang Decoction; rheumatoid arthritis; WGCNA, network pharmacology; wogonin; quercetin; TP53; CASP3
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Table 1  Active ingredients of Fangji Dihuang Decoction
Mol %5 ARGy OB/% DL K
MOLO000011  (2R,3R)-3-(4-hydroxy-3-methoxy-phenyl)-5-methoxy-2-methylol-2,3-dihydropyrano 68.83 0.66 b7 X
[5,6-h][1,4]benzodioxin-9-one

MOLO011730  11-hydroxy-sec-o-beta-d-glucosylhamaudol_gt 50.24 0.27
MOLO011732  anomalin 59.65 0.66
MOLO011737  divaricatacid 87.00 0.32
MOLO011740  divaricatol 3165 0.38
MOL001941  ammidin 3455 0.22
MOLO011747  ledebouriellol 3205 051
MOLO011749  phelloptorin 4339 0.28
MOLO011753  5-O-methylvisamminol 3799 0.25
MOL002644  phellopterin 40.19 0.28
MOLO000359  sitosterol 3691 0.75
MOL000173  wogonin 30.68 0.23
MOLO000358  beta-sitosterol 3691 0.75
MOL001494  mandenol 42.00 0.19
MOLO001942  isoimperatorin 4546 0.23
MOLO003588  prangenidin 36.31 0.22
MOLO007514  methyl icosa-11,14-dienoate 39.67 0.23
MOLO013077  decursin 39.27 0.38
MOLO002341  hesperetin 70.31 0.27
MOL002333 tetraneurin A 3540 0.31
MOLO000358  beta-sitosterol 3691 0.75
MOL001736  (-)-taxifolin 60.51 027  FEH:
MOLO000358  beta-sitosterol 3691 0.75
MOLO000359  sitosterol 3691 0.75
MOL000492  (+)-catechin 54.83 0.24
MOLO000073  ent-epicatechin 4896 0.24
MOL004576  taxifolin 57.84 0.27
MOLO011169  peroxyergosterol 4439 0.82
MOL004806  euchrenone 3029 057 @ HH
MOLO004864  5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl)chromone 3049 041
MOLO004985  icos-5-enoic acid 30.70 0.20
MOLO004996  gadelaidic acid 30.70 0.20

MOLO004805  (2S)-2-[4-hydroxy-3-(3-methylbut-2-enyl)phenyl]-8,8-dimethyl-2,3-dihydropyrano 3179 0.72
[2,3-f] chromen-4-one

MOL004814 isotrifoliol 3194 042
MOLO004833  phaseolinisoflavan 3201 045
MOL004988  kanzonol F 3247 0.89
MOL001792 DFV 3276 0.18
MOLO004860 licorice glycoside E 3289 0.27
MOL004882  licocoumarone 3321 0.36
MOLO004905  3,22-dihydroxy-11-oxo-delta(12)-oleanene-27-alpha-methoxycarbonyl-29-oic acid 3432 055
MOL004935  sigmoidin-B 3488 041

MOLO004978  2-[(3R)-8,8-dimethyl-3,4-dihydro-2H-pyrano[6,5-f]chromen-3-yl]-5-methoxyphenol 36.21 0.52
MOLO004945  (2S)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.57 0.32
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Mol %5 ARy OB/% DL HKYE
MOL000359 sitosterol 3691 0.75 B
MOLO004917  glycyroside 37.25 0.79
MOL004957 HMO 3837 021
MOLO004991  7-acetoxy-2-methylisoflavone 38.92 0.26
MOL004884 licoisoflavone B 3893 055
MOLO004989  6-prenylated eriodictyol 39.22 041
MOL004815  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl)prop-2-en-1-one 39.62 0.35
MOL004980 inflacoumarin A 39.71 0.33
MOLO000497 licochalcone a 40.79 0.29
MOL004924  (-)-medicocarpin 4099 0.95
MOL005013  18a-hydroxyglycyrrhetic acid 4116 0.71
MOLO005008  glycyrrhiza flavonol A 41.28 0.60
MOL004883  licoisoflavone 4161 042
MOL000422  kaempferol 4188 0.24
MOLO003896  7-methoxy-2-methyl isoflavone 4256 0.20
MOLO004915  eurycarpin A 43.28 0.37
MOL004966  3'-hydroxy-4'-O-methylglabridin 43.71 057
MOL004866  2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl)chromone 4415 041
MOL004948 isoglycyrol 4470 0.84
MOL004828  glepidotin A 4472 0.35
MOL004949 isolicoflavonol 4517 042
MOL004811  glyasperin C 4556 0.40
MOL004974  3'-methoxyglabridin 46.16 0.57
MOLO004911  glabrene 46.27 0.44
MOLO004898  (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl)phenyl]-1-(2,4-dihydroxyphenyl) 46.27 031
prop-2-en-1-one
MOLO000098  quercetin 46.43 0.28
MOLO004961  quercetin der. 46.45 0.33
MOLO000417  calycosin 4775 0.24
MOLO004913  1,3-dihydroxy-9-methoxy-6-benzofurano[3,2-c]chromenone 48.14 043
MOL004827  semilicoisoflavone B 48.78  0.55
MOLO004857  gancaonin B 48.79 0.45
MOLO002565  medicarpin 49.22 034
MOLO004848 licochalcone G 4925 0.32
MOLO000354  isorhamnetin 4960 0.31
MOL005016  odoratin 4995 0.30
MOLO005001  gancaonin H 50.10 0.78
MOLO004820  kanzonols W 50.48 0.52
MOL000239 jaranol 50.83 0.29
MOLO004856  gancaonin A 51.08 0.40
MOLO003656  lupiwighteone 51.64 0.37
MOLO004885 licoisoflavanone 5247 0.54
MOL004912  glabrone 5251 0.50
MOL004879  glycyrin 52.61 047
MOLO004910  glabranin 5290 0.31
MOL004908  glabridin 53.25 047
MOLO004993  8-prenylated eriodictyol 53.79  0.40
MOLO005020  dehydroglyasperins C 53.82 0.37
MOLO005018  xambioona 5485 0.87
MOLO000211  mairin 55.38 0.78
MOLO005012 licoagroisoflavone 57.28 0.49
MOLO004838  8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58.44 0.38
MOLO005003 licoagrocarpin 58.81 0.58

MOLO004328  naringenin 59.29 0.21
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Mol %i 5 ARy OB/% DL K
MOL004849  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-coumarin  59.62 0.43 HE
MOL004824  (2S)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro ~ 60.25 0.63
[3,2-g]chromen-7-one
MOLO005000  gancaonin G 60.44 0.39
MOLO004907  glyzaglabrin 61.07 0.35
MOLO004835  glypallichalcone 61.60 0.19
MOLO004914  1,3-dihydroxy-8,9-dimethoxy-6-benzofurano[3,2-c]chromenone 62.90 0.53
MOLO004855  licoricone 63.58 0.47
MOLO004829  glepidotin B 64.46 0.34
MOL004808  glyasperin B 6522 0.44
MOL004903 liquiritin 65.69 0.74
MOL004863  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl)chromone 66.37 0.41
MOL000392  formononetin 69.67 0.21
MOL004959  1-methoxyphaseollidin 69.98 0.64
MOL004941  (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 7112 0.18
MOLO005007  glyasperins M 72.67 0.59
MOLO000500  vestitol 7466 0.21
MOL001484  inermine 75.18 0.54
MOLO004810  glyasperin F 75.84 0.54
MOL004841 licochalcone B 76.76 0.19
MOL005017  phaseol 78.77 0.58
MOLO004891  shinpterocarpin 80.30 0.73
MOLO004904  licopyranocoumarin 80.36 0.65
MOLO004990  7,2',4'-trihydroxy-5-methoxy-3-arylcoumarin 83.71 0.27
MOL002311  glycyrol 90.78 0.67
MOL000449  stigmasterol AR H B
MOL002819  catalpol
MOLO000732  stachyose
MOLO003333  acteoside
MOL003732  rehmaglutin D
MOL003721  rehmaglutin B
MOL003731  rehmaglutin A
MOL006212  FERULIC ACID METHYL ESTER
MOL001987  B-sitosterol
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