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[ Abstract] Objective To analyze the target pathway of Rubia yunnanensis in the treatment
of uterine fibroids (UF) using network pharmacology, verify the stability of the binding of its active

components to related targets through molecular docking technology, and prouid a basis for its clinical
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application. Methods The effective components of Rubia yunnanensis were collected and the relevant targets in
the databases of TCMSP, SwissTargetPrediction and PubChem were obtained. The UF targets were collected in
the GeneCards and DisGeNET databases, and the intersection genes were constructed on the Venny 2.1 platform.
Protein-protein interaction network was constructed. GO and KEGG enrichment analyses were performed based
on DAVID database. Finally, molecular docking of drug active ingredients and targets was performed using
AutoDockTools software to verify its feasibility and rationality. Results A total of 44 drug active components, 602
drug targets, 1,076 targets for uterine fibroids, and 74 common drug-disease targets of Rubia yunnanensis were
screened out. Enrichment analysis of the KEGG pathway yielded 89 signal pathways, and enrichment analysis of
the GO pathway yielded 181 results. Among them, the pathways in cancer, prostate cancer, endocrine resistance,
and epidermal growth factor receptor (EGFR) tyrosine kinase inhibitor (TKI) resistance, lipid and atherosclerosis
signaling pathways were closely related to the treatment of UE The results of molecular docking further verified
that the core components and core targets of Rubia yunnanensis could bind effectively to exert therapeutic
effects. Conclusion The main active components of Rubia yunnanensis may regulate multiple targets such as
phosphoinositide-3-kinase regulatory subunit 1 (PIK3R1), SRC, estrogen receptor 1 (ESR1), EGFR, and tumor
necrosis factor (TNF), and regulate multiple signaling pathways including cancer signaling pathways, prostate

cancer, endocrine antagonistic pathways, lipid and uterine fibroid signaling pathways. It can treat UF through anti-

hormone, anti-tumor activity, anti-inflammatory, and anti-proliferative effects.

[Keywords ] Rubia yunnanensis; Uterine fibroids; Network pharmacology; Molecular docking type; Action

mechanism; Target; Protein-protein interaction; Signaling pathways
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Table 2. Active ingredients and information of Rubia yunnanensis

G5 (=% s Y44 MW CAS

1 PR 2 C,HOs  quinalizarin 271.02  81-61-8

2 SEWE CiH,05 5, 7-dihydroxy—4'-methoxyflavone 283.03  480-44-4

3 LA CsHgOs  munjistin 283.02  478-06-8
4 1,6-—F2 K2 -H -9 10— B[ CsH 004 1,6-dihydroxy—2-methyl-9,10-anthraquinone 253.05 518-73-0

5 1,2,3-=#F-6-F HE-9,10- R CysH,005 1,2,3—trihydroxy—6—methylanthracene—9,10-dione 269.05 —

6 1,5- " FRBL AR CuH0,  1,5-dihydroxyanthraquinone 239.04  117-12-4
7 28 S C,HO5  hydroxyalizarin 255.03  81-54-9

8 6—FRILPE R E CysH05s  6-Hydroxyrubiadin 269.05  87686-86-0
9 FH RSt iR CisH, 00, rubiadin 253.05  117-02-2
10 1,2- -3 AL R CsHp0,  1,2-dihydroxy—3-methylanthraquinone 253.05  602-63-1
11 J B 28 S R L= N CisHp0,  1-hydroxy—2-methoxyanthraquinone 253.05  6003-11-8
12 PRI R CyHs05  rubiarbonol F 48936 130295-73-7
13 PEHTRAEIE CyHyO4  rubiarbonone E 469.33 —

14 PEEEE-A CyH0s  rubianol-A 48734 —

15 PERLTR AT B CsHysO4  rubiarbonone B 47133  —

16 PERLTRAHD CyHg0;  rubiarbonone D 45535 —

17 FHHR R CyHyO;  oleanic acid 45535  508-02-1
18 RER CyHyO,  ursolic acid 45670  77-52-1

19 o JRRFR CsH30,  linolenic acid 27840  463-40-1
20 TFRLR CH0,  vanillic acid 168.15  121-34-6
21 5'— F UL I5 I RAR i B CyHy0;  5'-methoxylariciresinol 39040  105256-12-0
22 ()T IR AR CyoHy04  (+)=secoisolariciresinol 36240  29388-59-8
23 (+)— 5 AR i CyoH,04 (£ )-lariciresinol 360.40  27003-73-2
24 X2 HER T TR CH»0,  dibutyl terephthalate 27834  1962-75-0
25 RN C3HyOs  rubiarbonone F 486.70 —

26 PEARMIA CyHy0,  rubiarbonol A 47470 —

27 PEELITB C,H700,,  rubiarbonol B 458.70 —

28 HRIE R C,HgO, xanthopurpurin 240.21 —

29 SRYURLR CsHyOy  munjistin 28422 —

30 T A CsH;,05  rubianthraquinone 28426 —

31 AAHR: CisH,00,  tectoquinone 22224  —

32 2- A -1 4- 25T C, HgO4 2-methoxy-1,4-naphthoquinone 188.18  2348-82-5
33 ZRA R C,0HO0,  naphthohydroquinone 160.17  571-60-8
34 PhHELZEERG A C;;H g0y rubinaphthin A 366.30  448962-05-8
35 P B HIARC CyHy,04  rubioncolin C 44250 —

36 FECR R C3HygO;  oleanolic acid 45670 —

37 3-O- LR R Cy,Hs0,  3-O-acetyloleanolic acid 498.70  4339-72-4
38 O-HILFHEZH CHis0,  O-methylcedrelopsin 27431  72916-61-1
39 ST CgHis0y  scopolin 34531  531-44-2
40 Kty CysH3005  lignan 45850  6549-68-4
41 ()-SR TS CyHyOg  (+)isolariciresinol 360.40  548-29-8
42 4-FF-3,5- AR R CoH 05 4=hydroxy—3,5—dimethoxybenzoic acid 198.17  530-57-4
43 AT CpHyO  stigmasterol 41270 83-48-7
44 HAT CyH40,,  baicalin 44640  21967-41-9
E: “—" RFAKk%m; CAS: 1L X34t ( Chemical Abstracts Service ) .
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Figure 1. Molecular formula of the active component of
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Figure 2. Rubia yunnanensis and UF-related gene targets
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Table 4. The top 6 targets in terms of degree value of Rubia yunnanensis in the treatment of UF
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Table 5. Results of molecular docking
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