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Study on the mechanism of Zhibai Dihuang Pills in treatment of endocrine
resistance in breast cancer based on network pharmacology
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Abstract: Objective To explore the active ingredients, potential targets and mechanism of action of Zhibai Dihuang Pills in treatment
of endocrine drug resistance in breast cancer by network pharmacology. Methods Through TCMSP database, TCM-ID database and
BATMAN-TCM database, the active ingredients and targets of Zhibai Dihuang Pills was screened. And the targets related to drug
resistance of breast cancer endocrine therapy were retrieved by GeneCards database, OMIM database, TTD database and GEO
database. The intersection of component targets and disease targets was used to obtain common targets. The protein-protein interaction
network of Zhibai Dihuang Pills for the treatment of endocrine resistance of breast cancer was constructed by String 11.5 database,
and the core targets were screened by CytoNCA plug-in of Cytoscape 3.8.2 software. The GO and KEGG pathway enrichment analysis
of intersection targets was performed by Metascape gene function annotation analysis tool. The interaction network of active ingredient-
target-pathway was constructed by Cytoscape 3.8.2 software to obtain the core active ingredients. Results A total of 80 active
components of Zhibai Dihuang Pills were screened, and 117 intersecting targets with diseases were screened, mainly involving TP53,
Aktl, TNF, IL-6, ESR1, MAPK1 and so on. KEGG pathway enrichment analysis showed that PI3K/Akt, MAPK, NF-kB and
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estrogen may be the key signal pathways of Zhibai Dihuang Pills in the treatment of breast cancer endocrine resistance. Quercetin,
kaempferol, dehydrated icariin, B-sitosterol and diosgenin are the core active components from the drug active component- target-

pathway network. Conclusion Core active ingredients such as quercetin, kaempferol, Anhydroicaritin, 3-sitosterol and diosgenin in

Zhibai Dihuang Pills may affect the signaling pathways of PI3K/Akt, MAPK, NF-kB and estrogen by acting on multiple targets such
as TP53, Aktl, TNF, IL-6, ESR1 and MAPK1, which plays a role in the treatment of breast cancer endocrine resistance.
Key words: Zhibai Dihuang Pills; breast cancer; network pharmacology; endocrine resistance; quercetin; kaempferol
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Table 1 Active ingredients in Zhibai Dihuang Pills with top 30 OB
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Table 2 Repeated active ingredients in herbs

% TRe3 IDYEZY s OB/% DL KU
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Fig. 1 Venn diagram of targets of Zhibai Dihuang Pills-
endocrine resistance of breast cancer
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Table 3 Intersection targets of Zhibai Dihuang Pills and endocrine resistance of breast cancer

L LA TR
ABAT CAV1 CYP1A2 GJAL IL-2 MTOR PLAU SELE
ACACA CCL2 CYP1B1 GSK3B IL-4 MYC PON1 SERPINE1
ADRB2 CCNA2 CYP2B6 GSTM1 IL-6 NCOA1 PPARA SLC2A4
AHR CCNB1 CYP3A4 GSTP1 INSR NCOA2 PPARD SLPI
AKR1C3 CCND1 E2F1 HIF1A IRF1 NFE2L2 PPARG SOD1
AKT1 CDKN1A E2F2 HMOX1 KDR NFKBIA PRKCA SPP1
AR CHEK1 EGF HSF1 MAP2 NOS2 PRKCB STAT1
BAX CHEK2 EGFR HSPB1 MAPK1 NR112 PTGS1 TNF
BCL2 CHUK ELK1 ICAM1 MAPK14 NR3C1 PTGS2 TOP1
BCL2L1 CLDN4 ERBB2 IFNG MAPKS NR3C2 RAF1 TOP2A
BIRC5 CRP ERBB3 IGF2 MMP1 ODC1 RASSF1 TP53
CASP3 CTSD ESR1 IGFBP3 MMP2 OPRM1 RB1 VCAM1
CASP8 CXCL10 ESR2 IL-10 MMP3 PARP1 RELA
CASP9 CXCLS8 F3 IL-1A MMP9 PGR RUNX2
CAT CYP1Al FASN IL-1B MPO PLAT RXRA
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Fig. 2 PPI network of intersection targets of Zhibai Dihuang
Pills and endocrine resistance of breast cancer
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Table 4 Topological analysis of core targets of Zhibai Dihuang Pills in treatment of endocrine resistance of breast cancer

LB 5T DC EC BC cc
TP53 36 0.3038 3133.865 1 0.4840
AKT1 23 0.2335 1329.362 8 0.4670
TNF 21 0.259 3 1224.090 7 0.429 1

IL6 21 0.253 4 1173.793 8 0.4240
ESR1 20 0.190 7 1202.3331 0.454 9
MAPK1 16 0.180 4 601.484 5 0.4435
IL1B 16 0.2106 305.094 1 0.3926
BCL2 15 0.164 6 617.4777 0.4030
CASP3 14 0.1676 438.199 2 0.436 2
CCL2 13 0.1739 858.832 0 0.3655
RELA 13 0.186 4 873.855 3 0.439 8
CCND1 12 0.1255 320.4235 0.3955
MAPKS 12 0.1427 868.267 3 0.4398
EGFR 11 0.109 5 503.498 8 0.4327
STAT1 10 0.124 1 365.853 6 0.407 7
ICAM1 9 0.1184 226.227 3 0.340 8
PTGS2 8 0.106 7 775.107 1 0.407 7
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Fig. 3 PPI network of core targets of Zhibai Dihuang Pills
in treatment of endocrine resistance of breast cancer
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Fig. 4 GO enrichment of target genes of endocrine resistance

in treatment of breast cancer with Zhibai Dihuang Pills
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Table5 Topological analysis of core active ingredients in Zhibai Dihuang Pills
B 9m o AR OB/% DL Fr @2y degree BC cc
MOL000098 #it & 46.43 028 T, WIZEBE, PR 94 0.3832 0.5416
MOL000422 1122} 4188 024 B, HIFY 32 00782 04224
MOL004373 it /K% 8 % 4541 044 HIt 15 00161  0.3832
MOL000358 B-75 & i 3691 075 FHA. LLZEE 14 0.0309  0.3931
MOL000546 %7 "2+ It 80.88  0.81 HIfE. 1% 13 0.0430  0.3860
MOL002662 7283 b 4030  0.60 FA 12 0.0110 0.3663
MOL001461 A& HHEE4h 3273 0.81 bk 10 0.0058 0.3752
MOLO000449 & {3 4383 076 HIBE. BOMA. G, L. LzEeE 9 00262 0.3805
MOL000785 ¥ 64.60  0.65 9 0.0036  0.3675
MOL001454 /]NEET 36.86 0.78 i 8 0.0028  0.3663
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