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Mechanism of Rubi Fructus in treatment of postmenopausal osteoporosis based
on network pharmacology and molecular docking

HE Fang, YU Xue-ying, LI Si-qi
Department of Pharmacy, Taihe Hospital, Affiliated Hospital of Hubei University of Medicine, Shiyan 442000, China

Abstract: Objective To study the components, targets, and mechanism of Rubi Fructus in treatment of postmenopausal
osteoporosis by network pharmacology and molecular docking. Methods Active components, component targets, and disease
targets of Rubi Fructus were collected by using TCMSP, GeneCards, OMIM, TTD, and DisGeNET databases and seeking the
literature data. The drug active components - target network and the interaction network of postmenopausal osteoporosis targets
were constructed using String database and Cytoscape software. The enrichment analysis of GO and KEGG pathways was
performed using the CludterProfiler package in R Studio software. Finally, the prediction results were verified by molecular
docking. Results A total of 16 active components of Rubi Fructus were screened, including B-sitosterol, ursolic acid, rubusin A,
sitosterol, rubusin B, ellagic acid, and oleanolic acid, which were the core components of Rubi Fructus in treatment of
postmenopausal osteoporosis. Core targets such as ALB, SRC, CASP3, MMP-9, ESR1, HRAS, PPARG, MAPK1, and MAPK14
were screened. Several GO functions and KEGG pathways were enriched, such as chemical carcinogenic-receptor activation, PI13K-
Akt signaling pathway, lipids and atherosclerosis, MAPK signaling pathway, proteoglycan in cancer, etc., and the molecular docking
results were good. Conclusion Rubi Fructus can treat postmenopausal osteoporosis through multiple components, multiple targets
and multiple signaling pathways.
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Table 1 Active ingredients in Rubus idaeus

W5 PRI SRR R RR - OB/% DL

C1 ellagic acid BAER 43.06 0.43
c2 ammidin VI ES 3455 0.22
C3 B-sitosterol B-1+ B 36.91 0.75
C4 sitosterol 1 36.91 0.75
C5 kaempferol e 41.88 0.24
C6 fupenzic acid BRETIR 51.16 0.72
C7 quercetin S N 46.43 0.28
C8 isoquercetin A 1.86 0.77
C9 quercitrin i 4,04 0.74
C10 oleanolic acid FIRIR 29.02 0.76
c1u ursolic acid fE SRR 17.70 0.75
C12 hyperoside A0 RS 6.94 0.77
C13 astragalin f PaEiNE 14.03 0.74
Cl4 catechin LR 54.83 0.24
C15 rubusin A BRETEA  — —
C16 rubusin B BRITEB — —
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Fig. 1 Differential gene volcano map
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Fig. 2 Network diagram of active ingredients and targets
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Fig. 4 GO enrichment analysis

FIH R Studio %4 CludterProfiler (AL,
Xof 2 EERE AT KEGG @i & 01T, 1533 108 4%
A% . L P<<0.05 ik 214, L HL 1A 20 /> degree
BN ET T KEGG fRHEER /41, T34
2B - SZAEOE . BEIRIEIURE 3-IF (PIBKD -
R B (AKD 155 @85 58 fi -5 shiik
SRREAL . 22 RFEER EEEE (MAPKD {5518
P EE I S 2 RS RhERE, I 5.
25 DFAIEER

IEHL degree [HEEATI B-AF & FE (C3). REHLER
(C1D. BHETE A (C15). Bl (C4). BRET
% B (C16). #4tM (CL). FEURER (C10) 7 Ff
45 degree %% K ALB.SRC.CASP3.MMP9.
ESR1. HRAS. PPARG. MAPK1. MAPK14 #:47%t
e, WHEER IR 2, AEILE 6. MAtHgE Rl
R, GE Rl T—6.9~-12.4 kcal/mol (1 cal=4.4)),

lipid and atherosclerosis:

proteoglycans in cancer
chemical carcinogenesis-|
receptor activation
PI3K-Akt signaling pathway

MAPK signaling pathway:

endocrine resistance:
estrogen signaling pathway!
Rap1 signaling pathway

Ras sié;n_aling pathway:
AGE-RAGE signaling pathway |
in diabefic complications
C-type lectin receptor,
. signaling pathway
Relaxin signaling pathway|
fluid shear stress and atherosclerosis:
tuberculosis:
prolactin signaling pathway+
thyroid hormone signaling pettway
platelet activation:
EGFR tyrosine kinase.
inhibitor resistance
prostate cancer|

VEGF signaling pathway: «

> ® ® &
g HH»—\OOQ&
o mNo il

1X10°
2X10°
3X10°
4X10°5
5X10°

*eo oo
I ) oees-

0.10

0.15

0.20
Gene Ratio

0.25

E5 KEGG BHH
Fig.5 KEGG channel analysis



* 1626 - HIBHBETH 20234E7H AR &GwEkA  Drugs & Clinic Vol. 38 No. 7 July 2023
#z2 B SSRGS
Table 2 Binding energy of components docking with targets
o 4E4 BEf(keal mol )
ALB SRC CASP3 MMP9 ESRL HRAS PPARG MAPK1 MAPK14  NOS3
AR -8.8 -8.8 -8.0 -7.4 -8.8 -7.9 -8.6 -9.1 -8.7 -8.6
B-4#imE  -10.9 -8.6 -6.9 -8.1 -7.6 -85 -8.3 -9.9 -9.0 -10.2
7 -10.2 -85 -71 -7.8 -7.2 -8.2 -7.8 -9.3 -85 -104
FEHER  -109 -9.6 -8.0 -8.1 -8.1 -7.1 -7.6 -8.0 -8.6 -9.9
AR -12.4  -10.3 -7.9 -7.6 -7.1 -7.0 -6.9 -7.4 -10.2 -95
BEFHEA -85 -8.1 -7.9 -9.1 -7.9 -7.5 -85 -8.1 -7.8 -85
BHEFZEB -84 -8.0 -7.8 -8.9 -8.1 -7.9 -8.1 -8.4 -8.2 -8.3
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Fig. 6 Molecular docking binding energy-related heat map
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Fig. 7 Molecular docking model diagram
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