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Study on the mechanism of prevention and treatment of functional uterine
bleeding by Rumei Radix et Rhizoma based on network pharmacology and
molecular docking analysis
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Abstract: Objective To explore the potential mechanism of Rumei Radix et Rhizoma in prevention of functional uterine
bleeding(DUB) by network pharmacology and molecular docking methods. Methods The main active components of Rumei Radix
et Rhizoma were screened based on literature study. The Swiss Target Prediction platform was used to predict the target of DUB, and
the disease target was determined by OMIM, DrugBank, DisGeNet and GeneCards databases. The potential target of DUB control of
Rumei Radix et Rhizoma was obtained by intersection of DUB target and Rumei Radix et Rhizoma target through Venny 2.1.0 online
tool. Protein interaction network (PPI) analysis was performed on STRING database, combined with Cytoscape 3.8.2 software to
screen key targets. The selected intersection targets were imported into DAVID database for GO biological function and KEGG
enrichment analysis. Finally, AutoDock Tools software was used to verify the molecular docking between the selected key components

Yris HEA: 2023-05-15

EEWH: WMNEHAETEREAPIE (S KY 59[2021]203)

EE@N: P8, &, TERFTOS AT R RIEA R S IF R . E-mail: 2764572801@dq.com

HBEEE: KT L RIFATAIN, WA S0, FIE T A 2 R R B U5 A . E-mail: znzyyfy@163.com



+ 1598 « HIBBETH 2023FE7H

AR b A

Drugs & Clinic \ol. 38 No. 7 July 2023

and key targets. Results Based on literature study and Swiss Target Prediction platform, 26 drug active ingredients, 392 drug targets,

436 disease targets, and 74 common targets were identified. After protein interaction analysis (PPI) and network topology analysis, 7
core targets were obtained, which were STAT3, SRC, PIK3R1, PIK3CA, ESR1, AKT1, and RELA. Through the construction of the
active ingredient-core target network and network topology analysis, 9 main active ingredients of Rumei Radix et Rhizoma control

DUB were obtained. They are quercetin, ferulic acid, myrianthic acid, citreorosein, torachrysone, physcion, tormentic acid,
chrysophanol, ethyl 3,4-dihydroxybenzoate; GO enriched 303 gene functions (P < 0.01), KEGG enriched 122 gene pathways (P <
0.01). The results showed that the mechanism of DUB prevention and control was through the regulation of HIF-1, PI3K-Akt and other
signaling pathways. The results of molecular docking showed that both the key active ingredient and the core target could spontaneously
bind. Conclusion This study preliminarily revealed the effective components and possible mechanism of action of Rumei Radix et

Rhizoma in the prevention and treatment of DUB, and provided scientific reference for further study on the basis of effective substances,

mechanism of action and clinical application.
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A= i (DUB) MRRIHAEMET &
BRI, 2T i - T - 5P S 5
EEPREE N IR DI RE S, SENR A P HE 22 383 KT
SEWARIER 75 B, DUB J&—Fhilf AR % I id
BRI, 1 10%~15%, 50% K41 EEH, 30%K
EEEFM, 200 KEEFTEM. HullkRET
DUB LLEMOYFEZ AR, & HEIMNERE]E IR
BT, JEE ] E AR PO b H R, A DA R
NI ETRER, TETT ORI R E T T A RE A NI, R
A 27 IS 1 b s A RCRER ) A R B Ak, DRI BTy
EAMIRSEE R, RIS IIETT 254 .

B2 L RO ZERE Y JE /R R Rumex
nepalensis Spreng.. A S EZHE Rumex dentatus L. 5=
I Rumex japonicus Houtt. [1)3#7 5 55 T 8AR AR ZE,
EEI?% “BLOET. ZRMGECT (HRATLZ): “uk

& FRTTHE, BRI, St E R
Bj‘%&%lﬂfﬂ%«% 2022 4 7 H AU T 51 M e ik
LR B GE—H. W2y KRS,
PESE, HATERARS. LS. AR IEER IR
PR TBia $VRLR . ByE, (A, i, prmaZ2
bt RSS2 B4, 5 DUB A R B VA 1F L,
TREFEMEMATEERRIS ., K. RO
KRR M. B, T LK P DUB
ﬁﬁ%&f’ﬁﬁﬁmﬁ%ﬂﬁﬁntﬁx/\ﬁ% AHIEFEA H 2% 2

FEEE TRV IR R L KX DUB 1
@3/‘&1’E}fﬁ$ﬂTﬁaE‘J1’Eﬁﬁm% , IR IR LK B
6 DUB HIAE RS B AE B AL, NS SRt
RS % .

1 #MRERE%E
1.1 T XREEMM S RSk
HTHHRGAHHEYREES T A

(TCMSP) Hiii AR SGR « K37, Il AH R SCR
W LR B 22 A, KAk 22 ity il it PubChem 4
#5PE Chttps:// pubchem.ncbi.nlm.nih.gov/) %1k
WAL 2> i) Canonical SMILES 5, S Swiss
Target Prediction *F- & Chttp://ww.swisstargetprediction.
ch/) #E4T “Predict targets”, i “send to Swiss
ADME ” % #% 8 1L Swiss ADME ( http:/Avww.
swissadme.ch) 1" fif i ) B e lie . 282451 DA
JREAS 27 ML B PR oA Pubchem s 2 AR SR
HIAk 2 i 5y, B oAb 2 45 R U3 N Swiss Target
Prediction “F-4 ) Swiss ADME Ihfgmi, 5%
SMILES 5, F#EAT “run” B WiE R i gt
Z5453#T. Pharmacokinetics I [ Gl absorption ji#i &
High, [F]i5 Druglikeness 5 | Lipinski.Ghose. Veber.
Egan. Muegge 5 TifrtEH 3 Wik Yeslol, §iisk Hi pk
IHE IS I S K sade 5 P 23 Canonical
SMILES 45 #J 5 A\ Swiss Target Prediction *F &
Chttp://www.swisstargetprediction.ch/), EFEYFI N
“Homo sapiens”, T IE MRS FrRt B2 25 088 £
X BTS2 A AL AT L, BB P=0 MR A
B A, FIF UniProt B 1060 i A #E R ] 44
FRATIIE, R AE R
1.2 ¥&%% DUB BB ZRE R HI A 0FiE

PL “dysfunctional uterine bleeding” &2 ],
FJH GeneCards %i#f)% (https://www.genecards.org)
FREL DUB AHOGHE 5, fkH “Relevance score=10"
HATIRIE, £ OMIM %4 % Chttps://iwww.omim.
org/). DisGeNet £## /% Chttp://www.disgenet.org/) .
DrugBank ¥4}z /% Chttps://go.drugbank.com) H1 -7k
R DUB K155 HAHCIFE S HAZIR1F 21
DUB #HCHE 5 = KRB i F A Venny 2.1.0



FII/BETH 20234F7H AR & 5l A&

Drugs & Clinic Vol. 38 No. 7 July 2023 + 1599 -

(https://bioinfogp.cnb.csic.es/tools/venny/) FiEATIL
BCRRLES, 3RAS P A 5 5 B+ K3 Bh 7R DUB 11
KRS . HAZEE AT String 245
(https://string-db.org/ cgi/input.pl) 7, ¥y% & [
YEFMZE (PP, HEYIF R E )y “Homo sapiens”,
i I AH BAFE B {E % B 8 “ high confidence >
0.900”, JFEFaymiliE 2 I dEhR, HRSEIRFFBIAR
&, #EmSE L oKEpivE DUB [ PPI R4 .
1.3 RS RTRIE

¥ PPI WM R # TSV k% Ik L&
Cytoscape 3.8.2 #ff, FH “Analyze Network” 1
Redtidh b, EREEE. MMEP O B
3 RIS ELFIIT I R HE AT 10 VE NI Z& A, 77
i AV R
14 “HXKE|E-EMRT - HBHELS” BIMEE

TR ) K SR AL 2GS PR A R -
DUB ZZ£EH#E 5 5 N\ Cytoscape3.8.2 #fhr, x4« +
K - iRy - FA RS M. R “Analyze
Network” ThEe AT ¥R, fEFHEEAE . AMEH G
FE B E L FE 3 MM SEL EIN i 2 HF A4 R 10 1
NI SR AT S I AR OIE MR
15 EEXRHE (GO) FRHBEERSEEEERE
H (KEGG) E&ENH

{f /] DAVID ##zE (https://david.ncifcrf.gov/
home.jsp) X 3545 #E %O S 3HE4T GO Fil KEGG
&SN, GO AW Iae i F B AR AL

(BP). #fiffuZi s> (CC) LA IIRE (MP), #43X 3
MBI, P<<0.01 HIZCAFor BIBEATFiE, JF % HUAT
10 56 H, HIAHR 30 MR EAE “TA R fE4e:
P T b AR BB AT T R4k s KEGG & 857 it
fiik i P<<0.01 FI2% H , FF BT 20 2% I8 B il e < 1A
BEAT ATRRAL o
1.6 UMD SRR TR

7E PubChem(https://pubchem.ncbi.nim.nih.gov/)
B P b T BB PE L 3D S5 41K SDF 4% 2,
YR58 openbabel #X AL & V1K) SDF M 4L
5 PDB 1=, S A Autodock Tools 1.5.7 %A n
AJ5 FHON pdogt SCfE. 7E PBD Chttps:/iwww,
resh.orgl) EedE e T #idz LB SR A SO, fEH
Pymol 1 %Rk 7 5E Ak, €M AutoDock
TOOLs 1.5.7 #AF#k47 &5 3t pdbqt SCF. ),
AR B BCAR N T AR R T — B FA
Autodock Tools 1.5.7 4, THEAFRAH R 455 RE
Hifs. A Pymol BAFZe i LR B RS MR S5
O R A B, R oSsm o 5 %
L RE T 53 3¢ e FRIAZ o 1 231 X B AT W AL
2 #HR
21 T XREBEYAST EESHHE

A [58) SCHRAR AT KB SVl 45 A, it
Swiss ADME A1 Swiss Target Prediction “F ¢ Tl j5
RBNFFE KA REERT 26 4, WER 1. 3L 1173
ML, RRREEHARE) 392 MEERE A

*1 TXREEERS

Table 1 Active ingredients of Rumei Radix et Rhizoma

W5 LiB'E 71 s LIB'E 75
1 KEE CisH100s | 14 3,4- 3B KHEE 415 CgH1004
2 KEW CisH1004| 15 B E TR LM CoH100s
3 REETE CiH120s | 16 RN RIEPIHERR CoHgO3
4 RER Ci15HsOs 17 FaIZRER C10H1004
5  1,6,7-=FFHk-3-HE I ER CuH100s | 18 M= Ci5H1007
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Table 2 Topological analysis results of core target genes of Rumei Radix et Rhizoma prevention and control of DUB
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Fig.2 Network diagram of “Rumei Radix et Rhizoma - active ingredients - common targets”
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Table 3 Topology analysis results of core components of Rumei Radix et Rhizoma prevention and control of DUB

g (0 = 10 53 SCAA TR LX) METLE  BELE
1 quercetin Witz % 22 0.11 0.43
2 ferulic acid Rl R 1% 22 0.14 0.43
3 myrianthic acid TR 21 0.11 0.43
4 citreorosein BRERER 20 0.07 0.43
5 torachrysone YRR AT 20 0.16 0.43
6 physcion e 20 0.11 0.43
7 tormentic acid EN ey 17 0.10 0.42
8 chrysophanol N 17 0.07 0.42
9 ethyl 3,4-dihydroxybenzoate 34-ZRERHIR 215 12 0.05 0.40
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Table 4 Binding energy of key active ingredients and core protein of Rumei Radix et Rhizoma prevention and control of DUB

25 & fl(kd-mol ™)

S|

TR RS STAT3 SRC PIK3R1 PIK3CA ESR1 AKT1 RELA
(5AX3) (2BDF) (4L23) (7L1C) (TNFW) (30S5)  (3QXY)

MR 3= -15.86 -16.99 -17.58 -18.45 -14.52 -20.13 -17.87
B[ BRTR —20.50 -17.61 -18.07 -16.78 -18.24 -19.33 -16.23
TR —20.25 -26.15 —-21.59 -23.81 -19.12 -26.02 -26.02
BERMR 2151 -19.83 -19.75 —21.42 -17.70 -26.11 -28.24
BB AT —18.54 -22.72 -18.28 -24.31 -20.08 -27.57 -18.70
K 7 H i —-21.51 —24.69 —22.68 —-21.76 —24.94 -28.16 —25.28
Al —24.77 -26.94 -24.77 -30.33 -25.31 -26.19 -5.61
K —24.69 -31.13 —25.10 —26.28 —20.00 -30.25 -25.19
34- "R IR R 405 -14.77 -15.15 -14.22 -17.57 -16.32 -18.37 -15.15
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