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Study on Osteoarthritis Mechanisms of Couplet Medicine of Dipsaci Radix-Psoraleae Fructus Based on
Network Pharmacology

ZHU Naiqiang!, HOU Jingyi?, LIU Jinxin?, MA Guiyun'(/.Second Department of Spinal Surgery, the Affiliated
Hospital of Chengde Medical College, Chengde 067000, China, 2.Chengde Medical College, Chengde 067000, China)

ABSTRACT: OBJECTIVE To study the molecular mechanism of couple medicine of Dipsaci Radix-Psoraleae Fructus for the
treatment of osteroarthrits(OA) based on network pharmacology. METHODS The Chinese Medicine System Pharmacology
Analysis Platform(TCMSP) was used to search for all chemical constituents and related targets. The OMIM database, DrugBank
database and GeneCards database were used to find OA-related targets. The bioactive compound-target network was established
by Cytoscape 3.7.1 software. The screened targets were used to construct the protein-protein interaction(PPI) network of Dipsaci
Radix, Psoraleae Fructus and couple medicine of Dipsaci Radix-Psoraleae Fructus treating OA on the STRING V10.5 platform.
The network topological parameters were used to screen out the hub genes and Clusterprolifer in R was employed to perform
Gene Ontology(GO) analysis and KEGG pathway enrichment analysis on hub targets. RESULTS Used the oral bioavailability
=30% as screening condition for the compounds, combined with supplement literatures searched, 20 active components and 473
corresponding potential targets of couplet medicine of Dipsaci Radix-Psoraleae Fructus. The network topological characteristic
parameters, such as Degree, Betweenness, and Closeness were used to screen out 19 hub targets for the treatment of OA. A total
of 121 enrichment results were obtained from 19 hub genes of couplet medicine of Dipsaci Radix-Psoraleae Fructus in OA,
included 67 biological processes, 45 molecular functions, and 9 cell compositions. The hub genes were enriched by KEGG and
89 pathways played an important role in OA were screen out. CONCLUSION Compared with the signle traditional Chinese
medicine, the synergetic effect of couplet medicine of Dipsaci Radix-Psoraleae Fructus with more multi-component, more
multi-target, more multi-pathway is confirmed by network pharmacology, which lay a foundation for developing a new drug for
the treatment of OA from the couplet medicine of Dipsaci Radix-Psoraleae Fructus.

KEYWORDS: network pharmacology; osteoarthritis; Dipsaci Radix; Psoraleae Fructus; couplet medicine; target protein
interaction

EEWME: ERAARIEESTIE (81641136, 81703659)
TEZBN: w5, B, L, FBREF Tel: (0314)2270312 E-mail: zhunq2010@163.com

o = IR N FH 2652 2020 4E 5 H 2 37 555 10 ] Chin J Mod Appl Pharm, 2020 May, Vol.37 No.10 - 1157 -



ORI R P I N R
(R OR IR AR, ol PR ) 3 B i 0 KT R
IR WSO KT BRAR A, RIUKRT
PEIRMAK S 5 5 52 R K W T 541, IR 4R
A FEIBF) L SO L 1A% DRI ST 1 4 B0 (B
ARG ST A O B Bl . SRS S
Z MR R Y5 B R RN A KR e 8 )k
FRUB), B2 I KR 9T AT DR B 5T R Rk
JEI7 B R 3R 7 B SR % B IR 25
NE, WRER RIS AR ARSRIT R B
SRRV 245 MR I By S 25418100, TR 5 25 1
697 OO X R, IR A MRAS F oie2e
TR RIHERG, HAERE—RIAMHAR
SSE, U0 8 R EE s R A A 45 £ S 12
R, SFHk—FEZLe . BARRITERTR
g, BAEEMILE

ZoR R TT AL 2O R B A
JRER T, BALRR R B T ReRZy, [FRAEL
BRZGRE AR, ROAT SN 245 R0 (e s @) MR T,
SeWr-AMERE R IA T B R T RV AR 250, B
TR B, A EAT AN R, aRA
WD EIRE S W IR AL, e
TR Hr, SWORIET 2 EAEFEAREY)
NIWT ST 1RAR, [RIRE “ Sedfri s ” mfE4, A
FHANTE . SR E . Zhh. bRy, 2
— R TR ST R 256 ), Al IR R
VT ERMEY AN B TR SRR L, 68T OF
FAL), BAANEBIE. FRS48R, R kEE
FAUOL, Sz 5 %0 i rp 25 PERR A, VA ZR A {BL,
HEA AL, BALKEET e,
X AP B A B A PR 2T, s AR 3
HAN, OhFESRST R (B RARRCAR 25 XA T R
RIFIR FAE BTSSR Z AR SR AR K

P25 2 B AR AL T AL S W -#E RN T M
BAE M 48 55 2 22 B R BV R R TR ) — g
1535, ST ARG LR R 250 9 1) A
ZTWSR, Hu R A RaES
H B 24 22 1 B AR S AR R iR B AN T &
N R 25 B 2R R IV ELACAL B 2 1 B SR AT (1 3%
ARUSON, PR, AT T AE A N 46 2 B2 A 5)
TP RARYT “ELlr-4hE iR 7 BIR 2 K 2R IT
TR RMM KB, DRI “ 8- F

- 1158 .

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.10

7 25XNE T H ORI R T RAE -IBLE], e R
ZI0 I RE S IR B E B, IR E DR AN FZ I I
(EL 7 SVARR
1 #R5EZ%
11 st Bt 2 Aoy A B

AHIE FMAE H 24 28 &5 24 B 2 J0Hfs e A0 93 i
£ (TCMSP) % ¥ FE (http://ibts hkbu.edu.hk/LSP/
tcmsp.php); DrugBank £ 4 [ (http:/ www.drugbank.
ca/); UniProt KB #{# & (http://www.uniprot.org/);
GeneCards %{ 4 J& (http://www. genecards.org/);
SEA Search Server (¥ £ (http:// sea.bsklab.org);
STRING %4 £ (http://string-db. org/); OMIM %4
J (http://www.omin.org/); R H1[1J ClusterProfiler %X
4 £ (https://bioconductor.org/packages/release/bioc/
html/clusterProfiler.html); Cytoscape - (https://
cytoscape.org) A 4fi ff cyto Hubba(http://apps.
cytoscape.org/apps/cytohubba),
1.2 ZEM-AME IR 25 0HE AL 22 B AR S Tk

AT FE I FARSE TG AL AR MRB R 22 A Rl o
b GUEE ) TCMSP, [ v B2 AL B b 2587 7L BT 61
B B 24 RN T(ETCM) A b 51 22 24 k2
255 Bt 6 22 1F) SymMap Xof £ Wr-#h & IR A6 57 B 23 ik
ITEWICE . HEEHdEE S ADME #ib, K&
200 AR £ W0 R £ (oral bioavailability, OB)=
30%BEAT A & T AEVE VE L i L, i SO
PR TTIEAN TE AR A, H A SR
AT B R R
1.3 U5 PR R - TN A A DX 245 1 A

N T 58 DT I 2450 A o R
D EE R R R Z KRR . il TCMSP ##E
FE. ETCM %42 . SymMap %4 £ fl PubMed %1
0 PE O 80 PR A 25 AR T 1 SR R RS B 259
oy, TR Z4E A AU, Gl SEA B
JE RN 5 V) 73 OV AR e R T 1R A 5 R
5 HBER S EA &R Cytoscape 3.7.0 V5,
P g 9 P A 27 T A7 R X 45 18] . Cytoscape 3.7.0
B HZ O RS M 2%, BT R (node) /2 2 A |
WA T, ARSI R B IEE (edge) 1R
RXLEAEY T Z A A AR, 1 RH AR
(degree)RER M & H =T s 517 A IERMEH, &
EBOR, XANBE AU AT BE OGS Y ) S B A
FH #5200,

R E BLACR T 24524 2020 4E 5 H %5 37 55 10 1Y)



1.4 B 0T RN OCHE R I 4

AHJF 58 LA “ Osteoarthritis ” iy I 88 {7 AT &,
MELT B8 B W AR 5E R R R R BEE
&.: ODrugBank ##5 E & —AN2R-& E LB
AR AL 5 25 W0 O i AR AL RN 24 B 2 A5 R S AR A
BLl, A ECHE e R 31 5 B DG A DG IR B A
78 /I~: @GeneCards 4 i R G060 & H A R
AT, JRig®] 7 46 DM SIEKE; GOMIM
B P e N S DR A st % R Y I 256 e SRR
WEFRIR, THIEF R 65 1. HRREE N,
H 187 AN R AT R AR
1.5 & [ i - 5 B i AH B AE A (protein-protein
interaction, PPI)® %544

53 ) B B R W IR 1 R0 BE R SR T R T
RIVEE R IR 4 R, b E IR KSR R SR
BRI R R IR IR A A, DA BT T 24
X BRIV 8 23 B A5 VR T ORI 9% B R ) 17 3k 45
S, P48 B S WriR T i O KRR A
ANEIRIRIT B O RIS AT, DAL S b IR ZY
XHEIT B R RS, BEINNEAEESFA
#| STRING #¥ls/Eh, BEATEHAMI M, JFe
37 PPI 28 s FEXT RUEAT 2 20 B, B9 RR
NI, L B A SO AR R RN, 3 R R 40
T G0 RN, SRS R4 & A
HAEFHME .
1.6 Hub FPRIRECAE FHEE 2R H R

4 45 2 1) PPI £diz 5 A\ 2| Cytoscape i#E471]
WAL BT, FERIAHTELE cytoHubba T35 2 22 -%k
1 245060 LS B i 6T 28 (1) G L K] . DisGeNET
B ¥& FE (http://www.disgenet.org/web/DisGeNET/
menu, Version 5.0)2HL & 5 NI A O 1) 5
RIAIASAR IR 52— f£ DisGeNET %{dfs I ik
MER TR, R SRR TN B 2
W, SREEE RS R
1.7 JE[KA4E(Gene Ontology, GO)All KEGG i %
BES

GO B#54r ¥ Pifit(molecular function, MF).
2 W) i F2 (biological process, BP). 4 g 4 14
(cellular component, CC), H] T mpid & 3k K 4 5
S HBE SR A L. KEGG 4 1 2
— AT RBNEE B bR T AE AR R, A
WHFEH, B R H ClusterProfiler #AFiE1T GO

FpE BACR I 26524 2020 4E 5 H %5 37 55 10 1)

DhEeEBEA KEGG g o A2, FExf g 8L ir s
ST AT AR B
2 SR
2.1 ST E A 2 0 P A O

£F TCMSP. ETCM #1 SymMap ¥#E R34 %
“ORWrT 5 CRMERE” MNE TR, JE19 E) 61 A,
Horh kW& 31 Fh, 4 g 30 e #E—32%4 OB
=30%2 ik, 32 15 Ff ADME 4 i 8 4 3%
VERL 3 AT JG B 70, Forh SR 17 A B R (17
PERCT N 9 Bl AMERERN 6 Bl BRILZ 4h, BEA
R IRz W A AN B i T RT e R — T AR I TR K
55, RIH: OB fH /N Tk 26 M M Bk o BORIE O F
YHRREHE— S, RPN SRR, 5
BT, hEERRANE RO R WEE. FAEb
HHRR. WMANSRER. SETH. RIERER.
HERH AN G R 5 MR . NS -
AR ZIXT 20 NG E S EEARME B 1,
2.2 SEWi-AE R 20 A ) - HE A B AE P 2%

FIH 20 NMEVERS 5 AV R R R
1 EW)-40 S I 1. & PE R 40 S A
TER IR 2% SR FE 493 AN A Q20 MEED
FT RN 473 ANEE AT DA 845 M EAE AL, H
A 15 i o 2L W g PE A, = AT REROR
A IERE R, KRR GRS . £
Mg, Bk (edge) R EM T HEEZ
V8] AR LA S 1M (degree) MR mtb &40 4r T 5
AZBHPMHEEERRR. R 1CHHETHED
SRR MG EE, NER T ATUEH, 5
RIRAH B Z KWEERLIR(159 1), He SR
B 124 MBS, WHER. HEREEE 78 4
TETESAR, 2B IX Lk BEAH 5 = M 2590 4 7 1l Re
TE “ S M-8 g 7 240 (1 25 BEAE o R4 5 AT
HEREM. Rtz s, M e San ATP-
454 G H k-2 (ABCG2). MER K %2 K-1(ESR1).
MW ER 32K -2 (ESR2)IIAT B 2 I AH ELAE I HE A
SN 11, 9 F1 8 AN. [, HREER 1 ARk
&4y T BT LRI, Wb Eikib &
MR 2 ANEbRER:, R HE - IR
XA S BRI A S T T R AR T REAN R
VIW %% 250, R T - AhEF IR ZXT Z i 5%
BT 2 (R [F AL, R R A R AR R R
VEHRE AL

Chin J Mod Appl Pharm, 2020 May, Vol.37 No.10

- 1159 .



R1 SN ERAGEIEFERS 5K

Tab. 1 Main active material parameters of couplet medicine of Dipsaci Radix-Psoraleae Fructus
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Fig.1 Compounds-targets network

Round-Dipsaci Radix; triangle—Psoraleae Fructus; rectangle—target.
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Fig. 2 Protein-protien interaction network of Dipsaci Radix(A), Psoraleae Fructus(B), Dipsaci Radix-Psoraleae Fructus(C) for

osteoarthritis
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Fig. 3 Protein-protein interaction key network of couplet
medicine of Dipsaci Radix-Psoraleae Fructus for osteoarthritis
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Tab. 2 Hub gene of treating osteoarthritis of couplet medicine of Dipsaci Radix-Psoraleae Fructus and its topological properties

A HH ESFES o bt dengEin
CYP3A4 Cytochrome P450 family 3 subfamily A member 4 Oxidoreductase 34 207.48 41.5
ALB Albumin Transfer/carrier protein 33 342.02 41
ABCG2 ATP binding cassette subfamily G member 2 Transporter 30 148.51 39.17
ABCBI1 ATP binding cassette subfamily B member 1 Hydrolase; Protease 29 105.01 38.83
CYP2B6 Cytochrome P450 family 2 subfamily B member 6 None 27 88.53 38
ABCC2 ATP binding cassette subfamily C member 2 Transporter 26 66.12 37.17
CYP2C9 Cytochrome P450 family 2 subfamily C member 9 None 26 67.31 37.33
SLCO1B1  Solute carrier organic anion transporter family member 1Bl Enzyme modulator; Transporter 25 52.65 36.67
CYP2E1 Cytochrome P450 family 2 subfamily E member 1 None 24 113.37 36.5
CYPIAL1 Cytochrome P450 family 1 subfamily A member 1 Oxidoreductase 23 54.63 36
CYP3A5 Cytochrome P450 family 3 subfamily A member 5 Oxidoreductase 22 23.40 35.17
PTGS2 Prostaglandin-endoperoxide synthase 2 Oxidoreductase 21 120.98 35
SLCO1B3  Solute carrier organic anion transporter family member 1B3 ~ Enzyme modulator; Transporter 20 25.05 335
SLCO1A2  Solute carrier organic anion transporter family member 1A2 ~ Enzyme modulator; Transporter 20 33.12 34.17
CYP2C8 Cytochrome P450 family 2 subfamily C member 8 None 20 30.71 34
UGT2B7 UDP glucuronosyltransferase family 2 member B7 None 20 30.47 33.83
CYP2C19  Cytochrome P450 family 2 subfamily C member 19 None 20 19.12 34.33
ESR1 Estrogen receptor 1 Nucleic acid binding; Receptor; 16 29.52 32.33

Transcription factor
TNF Tumor necrosis factor Signaling molecule 16 41.83 3233
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Tab. 3 GO entries of hub genes

#H GOHT ey S FEFH-log(p.adjust)
A4t #2 0008202  steroid metabolic process 11 11.64

AWpidFE 0019373 epoxygenase P450 pathway 6 11.01
Ayt FE 0019369 arachidonic acid metabolic 7 10.87

process
At FE 0042738 exogenous drug catabolic 6 10.81
process
AWk fE 0001676 long-chain fatty acid metabolic 8 10.81
process

AvpidFE 0006805 xenobiotic metabolic process 8 10.60
AWt fE 0042759 long-chain fatty acid biosynthetic 6 10.47

process
Ayt FE 0071466 cellular response to xenobiotic 8 9.393
stimulus
AWt FE 0033559 unsaturated fatty acid metabolic 7 9.162
process
AWk fE 0006690 icosanoid metabolic process 7 9.031
M2 0016324 apical plasma membrane 3 1.201
YR ZH: 0045177 apical part of cell 3 1.201
Y244 0016323 basolateral plasma membrane 2 1.008
M4 fE 0001891 phagocytic cup 1 1.008
A2 0035327  transcriptionally active chromatin 1 1.008
N2 0005788 endoplasmic reticulum lumen 2 1.008
AL 0045121 membrane raft 2 1.008
AL 0098857 membrane microdomain 2 1.008
A2 0098589 membrane region 2 1.008
T IhfE 0016712 oxidoreductase activity, 8 15.49
incorporation of one atom
of oxygen
T IhfE 0008395 steroid hydroxylase activity 8 15.44
2 FIhfe 0020037 heme binding 9 12.84
T IhfE 0046906 tetrapyrrole binding 9 12.67
T IfRE 0016705 oxidoreductase activity, with 9 12.24
incorporation or reduction
of molecular oxygen
T IhfE 0004497 monooxygenase activity 8 12.11
SyFIhfie 0019825 oxygen binding 6 10.77
7 Ihfe 0005506 iron ion binding 8 10.67
4 FIhfe 0008391 arachidonic acid monooxygenase 5 10.47
activity
4yFIhfie 0008392 arachidonic acid epoxygenase 5 10.47
activity
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