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Molecular mechanism of Guizhi Fuling Pills in treatment of hysteromyoma based
on network pharmacology and molecular docking

JIA Fei-fei, GUO Su-lan, LIANG Guo-giong, JIA Jun
Shenzhen Longhua District Central Hospital, Shenzhen 518000, China

Abstract: Objective To explore the molecular target and mechanism of Guizhi Fuling Pills in treatment of hysteromyoma through
network pharmacological analysis and molecular docking technology. Methods The active components and related targets of Guizhi
Fuling Pills were screened by TCMSP platform, and the differential genes of uterine fibroids were obtained from GEO database, and
the differential genes were obtained by Perl software. Protein interaction (PPI) network was constructed, and analyzed by Gene
Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis. The key active components and target
genes were screened out for molecular docking using AutoDock software, and the best binding target was selected for molecular
docking. Results A total of 92 active compounds of Guizhi Fuling Pills were screened, including quercetin, kaempferol, baicalin,
stigmasterol B-sitosterol was identified as the highest active component of the associated target, and 41 cross genes were obtained,
among which PTGS2, PGR, NR3C2, and GRIA2 were the target genes with the largest number of associated active components.
Through topological analysis, it was found that 30 strongly associated proteins and 11 targets were the core prediction targets of
traditional Chinese medicine. 17 entries were enriched in CC, 32 entries in MF, and 501 entries in BP. KEGG pathway enriches a total
of 52 signal pathways, including genes are particularly enriched in fluid shear stress and atherosclerosis, chemical carcinogen receptor
activation, lipid and atherosclerosis. The results of molecular docking showed that the key components of Guizhi Fuling Pills had good
potential to combine with target genes E2F1, MMP9, Bax, and FOS. Conclusion Guizhi Fuling Pills may play a role by regulating
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steroid hormones, fluid shear stress and atherosclerosis, chemical carcinogen receptor activation pathway.

Key words: Guizhi Fuling Pills; hysteromyoma; network pharmacology; quercetin; kaempferol; baicalin; B-sitosterol
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Table 1 Active ingredients in Guizhi Fuling Pills

Mol_ID 53 24 R OB/% DL %
MOLO001689 acacetin 3497 024 A
MOLO000173 wogonin 30.68 0.23 FRAj
MOL000228  (2R)-7-hydroxy-5-methoxy-2-phenylchroman-4-one 55.23 0.20 A
MOL002714 baicalein 3352 021 A
MOL002908 5,8,2"-trihydroxy-7-methoxyflavone 37.01 027 A
MOL002909 5,7,2,5-tetrahydroxy-8,6-dimethoxyflavone 33.82 045 FRA
MOL002910 carthamidin 4115 0.24 A
MOLO002911  2,6,2",4'-tetrahydroxy-6’-methoxychaleone 69.04 0.22 F5Aj
MOL002913 dihydrobaicalin_qt 4004 021 7%
MOLO002914 eriodyctiol (flavanone) 4135 024 7%
MOL002915 salvigenin 49.07 033 R4
MOL002917  5,2',6-trihydroxy-7,8-dimethoxyflavone 4505 0.33 FRAj
MOL002925 5,7,2",6'-tetrahydroxyflavone 37.01 0.24 FAj
MOL002926 dihydrooroxylin A 3872 023 A4S
MOL002927  skullcapflavone Il 6951 0.44 F5Aj
MOL002928 oroxylin a 4137 023 FFAS
MOL002932 panicolin 76.26 029  JRAj
MOL002933  5,7.4"-trihydroxy-8-methoxyflavone 36.56 0.27 A
MOLO002934 NEOBAICALEIN 104.34 044 FRA)
MOL002937 DIHYDROOROXYLIN 66.06 0.23 7FAj
MOL000358 beta-sitosterol 3691 0.75 7%
MOLO000359  sitosterol 36.91 0.75 FAT
MOLO000525 norwogonin 39.40 021 FA
MOLO000552  5,2"-dihydroxy-6,7,8-trimethoxyflavone 31.71 035 JFAj
MOLO000073 ent-epicatechin 48.96 0.24 54
MOLO000449  stigmasterol 4383 0.76 7%
MOL001458 coptisine 30.67 0.86 7%
MOLO001490 bis[(2S)-2-ethylhexyl] benzene-1,2-dicarboxylate 4359 035 A
MOLO001506 supraene 3355 0.42 JFA
MOL002879 diop 4359 039 7%
MOL002897  epiberberine 4309 0.78 7%
MOL008206 moslosooflavone 4409 025 7%
MOL010415 11,13-eicosadienoic acid, methyl ester 39.28 023 7%
MOL012245  5,7,4-trihydroxy-6-methoxyflavanone 36.63 027 RN
MOLO012246  5,7,4"-trinydroxy-8-methoxyflavanone 7424 026 F5A
MOL012266  rivularin 3794 037 A
MOL001925 paeoniflorin_gt 68.18 0.40 HJ}R
MOL000211  mairin 55.38 0.78 4R
MOL000359  sitosterol 3691 075 SR
MOL000422  kaempferol 41.88 024 ST
MOLO000492  (+)-catechin 54.83 024 HFIHE
MOL007003 benzoyl paeoniflorin 3114 054 4
MOL007369  4-O-methylpaeoniflorin_gt 67.24 043 HSHE
MOL007374  5-[[5-(4-methoxyphenyl)-2-furyllmethylene]barbituric acid 43.44 030 HFHE
MOL007382 mudanpioside-h_qt 2 4236 037 S
MOL007384 paeonidanin_qt 65.31 0.35 HSF
MOLO000098  quercetin 46.43 0.28 HSFE
MOL001371  populoside_gt 108.89 0.20 Hi-
MOL001368  3-O-p-coumaroylquinic acid 37.63 029 Hki-
MOL001340 GA120 84.85 0.45 Hki=
MOLO001349  4a-formyl-7alpha-hydroxy-1-methyl-8-methylidene-4aalpha,4bbeta-gibbane-1alpha, 10 88.60 0.46  #k{i=

beta-dicarboxylic acid
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Mol_ID 53 AR OB/% DL #%
MOL001339 GA119 76.36 0.49 A=
MOL001348 gibberellin 17 94.64 0.49 HIZ
MOL001358  gibberellin 7 73.80 050 Hki=
MOL001343 GA122 64.79 050 A=
MOL001328 2,3-didehydro GA70 63.29 050 Hk{i=
MOL001360 GA77 87.89 053  Hki=
MOL001353 GA60 93.17 053  Hki=
MOL001329  2,3-didehydro GA77 88.08 0.53 Hki-
MOL001352 GA54 64.21 053 Hi=
MOL001342 GAl21-isolactone 7270 054  HRIZ
MOL001344 GAL122-isolactone 88.11 054 Hki=
MOL001355 GA63 65.54 0.54 Bk
MOL001350 GA30 61.72 0.54 Hki=
MOL001351  Gibberellin A44 101.61 054  Hkf=
MOL001361 GA87 68.85 0.57 #Hki=
MOL000493  campesterol 3758 0.71 k=
MOL000296 hederagenin 36.91 0.75 k=
MOL000358 beta-sitosterol 36.91 0.75 k=
MOL001323 sitosterol alphal 43.28 0.78  Hki=
MOL000273  (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5, 30.93 0.81 K%

6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-6-methylhept-5-enoic

acid
MOL000275 trametenolic acid 38.71 0.80 K%
MOL000276  7,9(11)-dehydropachymic acid 35.11 0.81 k%
MOLO000279 cerevisterol 37.96 0.77 IR%E
MOL000280 (2R)-2-[(3S,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-pentamethyl-2,3,5, 31.07 0.82 K%

6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic

acid
MOL000282 ergosta-7,22E-dien-3beta-ol 4351 0.72 %
MOLO000283 ergosterol peroxide 40.36 0.81 K%
MOL000285 (2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-pentamethyl-1,2,5, 38.26 0.82 K%

6,12,15,16,17-octahydrocyclopenta[a]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid
MOLO000287  3beta-hydroxy-24-methylene-8-lanostene-21-oic acid 38.70 0.81 IR%E
MOL000289 pachymic acid 3363 081 HKE
MOLO000290 poricoic acid A 3061 0.76 K%
MOLO000291 poricoic acid B 3052 0.75 K%
MOL000292 poricoic acid C 38.15 0.75 K%
MOLO000296 hederagenin 3691 0.75 K%
MOLO000300 dehydroeburicoic acid 4417 0.83 IR%E
MOLO001736 (-)-taxifolin 60.51 0.27  HEkE
MOL000358 beta-sitosterol 36.91 0.75 FEM
MOL000359 sitosterol 36.91 0.75 M
MOL000492  (+)-catechin 54.83 0.24  FEAE
MOL000073  ent-epicatechin 4896 0.24 M
MOLO004576 taxifolin 57.84 0.27  kEHE
MOLO011169  peroxyergosterol 4439 0.82 M
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Table 2 41 Cross genes sorted by log2FC value

) log2FC P 1 P

TOP2A 2.869 020 1.05X10 8 Es

GRIA2 1.971 004 4.44X10°5 ¢

MMP9 1.868 910 6.1810° S L

CCNBL1 1.838 302 1.43X10°®

SPP1 1.835 609 0.000 615

CDK1 1.598 773 1.07X10°

BIRC5 1.372 880 2.33X10°7

HK2 0.893 593 0.000 409

CA2 0.864 888 0.007 197 4 ERFEENRITTEALER PPl M

ggl)_(3A1 g%g ggg iggiigjﬁ Fig. 4 PPI network of Guizhi Fuling Pills in treatment of

HMOX1 0.683 800 0.001 135 hysteromyoma

E2F1 0.587 990 1.88X10°% i

PARP1 0.557 271 854X 10 R3 REER (R 30)

CDKN1A 0.515 041 0.002 259 Table 3 Key target (Top 30)

RUNX1T1 —0.504 270 4.22%10°5 A DC BC

AR —0.551 180 0.021 004 ESR1 197 162050

DPP4 —0.591 140 0.000 902 NTRKL c68 159161

AHR —0.604 290 0.001 597

ADRA2A —0.653 300 0.001 890 I:/glﬂlz ggg 1 ﬁggi

ccL2 ~0.678 800 0.004 934 :

NOS3 ~0.725 400 3.05X10°5 EP300 314 1082.19

CAV1 ~0.772 540 515X 10 YWHAZ 257 892.20

JUN —0.805 490 1.97X107 BRCAL 256 882.90

ADRB?2 —0.913 140 2.98X 1077 HSP90AAL 312 870.36

PGR —0.969 570 0.012 847 COPS5 268 798.99

AKR1C3 —1.050 710 0.001 469 CDK2 331 740.82

F10 ~1.080 640 4.29%10°20 UBC 333 739.20

MAOA ~1.103 970 2.2X107 HSPAS 200 719.59

CXCL2 ~1.182 670 0.000 833 ITGA4 239 710.64

ABCG2 —1.272 710 0.000 277 RNF2 238 703.75

PLAT —1.282 840 4.73%10°8 PARP1 270 702.35

PTGS2 —1.300 310 0.000 266 EN1 306 634.61

NR3C2 —1.528 640 6.23X 101 CTNNBL 207 633.14

MAOB ~1.586 520 3.58 X 10-2 VCP 249 620,95

-1. . >< —

ﬁ(E)'éE B ;ggé ‘2‘;8 é.% 9 18*8 HSPY0AB1 239 613.44

APOD —2.499 860 2.24X101 AR 346 599.38

ADH1B ~2.936 130 7.41X10°Y7 CUL1 261 397.87
YWHAQ 195 583.85
EGFR 342 576.95
APP 418 573.47
CuL7 279 572.57
HDAC1 263 546.00
TUBB 141 493.82
UBE2I 232 491.98
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