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Molecular Mechanism of Epimedii Folium in Treating Osteonecrosis of Femeral Head

LIANG Xue-zhen, XU Bo, LI Gang” , LUO Di, GAI Shuai-shuai, YAN Bo-zhao, LI Jia-cheng, XIA Cong-min
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[ Abstract | Objective: To investigate the potential molecular mechanism of Epimedii Folium in the
treatment of osteonecrosis of femeral head based on the network pharmacology and bioinformatics. Method; The
method of network pharmacology was used to determine and screen out the potential compounds of Epimedii Folium
through the Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform, and predict the
drug-related gene/protein targets by means of such databases as TTD and DrugBank, OMIM, GAD and
PharmGKB. Bioinformatic method was used to determine the specific target of Epimedii Folium in prevention and
treatment of osteonecrosis of femeral head. ClueGO was applied in the signal pathway enrichment analysis to further
analyze the molecular mechanism of Epimedii Folium in treatment of osteonecrosis of femeral head. Result; The
130 compounds related to Epimedii Folium were retrieved in the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform. According to the parameters of oral bioavailability (OB) and drug-
likeness (DL), a total of 23 blood transfusion components were screened out, and 102 targets were predicted by

using the relevant target prediction technique. A total of 72 known targets closely related to the development of
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osteonecrosis of femeral head were retrieved in the disease-related databases. Cytoscape software was used to
construct and synthesize the protein-protein interaction network of active ingredients and diseases, and 135 key
genes were screened out by the network topological analysis. ClueGO analysis showed that the key signaling
pathways involving the effect of Epimedii Folium on osteonecrosis of femeral head were mainly enriched in 80
signaling pathways, such as cell proliferation, apoptosis, inflammation, stress and cancer related signaling
pathways. Conclusion: Epimedii Folium has the characteristics of multiple targets and multicomponents in the
treatment of osteonecrosis of femeral head. Its main pathways not only directly participate in the cell proliferation,
apoptosis and differentiation and the regulation of the balance of osteogenesis and osteoclasts, but also interfere and
affect the bone microenvironment by regulating immunity, inflammation and stress, so as to control the occurrence

and development of diseases. This is consistent with the current mechanism in treating the osteonecrosis of femeral

head.
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Fig.1 Molecular mechanism analysis flow chart of Epimedii Folium

in treatment of osteonecrosis of femoral head

3.2, 17 Xk 1 B A P A AT R 5 I 45 4
=L AT (node) Kon o 1 BB E L,
(edge) FRom L 588 R Z [ B 5C 5 5 Horr, Cytoscape
JE— BT Java JT Y /A Ml 1) 2% AT A AL 23 A TR
HATRE G 5 8 52 2 1Y 231 TB)AH EAE 199 28 i HC At 23
TREAE B BE MR Z 8 T R G A5 Mk
Wy 52 ) I 2% 43 B[] B 0t B A A AT A S AR5 22 il 1Y)
2R AR 2, T HL SR AR =5 A A R AR T I A —
W RN HT L H

K F network analyzer 14 % 1 4 5 43 - 40 o5 )
LR AT RRAE S BT, DLW 2 5 2 P W A 1 A TR M Y
O T LT FNHE A, 4545 SCHR 0 A He b A B 5
1 network analyzer Jfi {4 /& Cytoscape # A4 i i1y — >
S =5 W] LUA RO T R 28 90 4 S8 A 4 I
2R AR, - X 408 JE RSO I X Y B, el LA
T AR 0 2% 2 B0 o A, I s R R R
B, T R BORN SR PR AR B A
1.3 A ONFH MHOCEHE ML R Wi
TTD"* (http://bidd. nus. edu. sg/BIDD-Databases/
TTD/TTD. asp ), DrugBank"™' ( hitps://www.
drugbank. ca/) ,OMIM"**’ (http : //www. omim. org/) ,
GAD"™ ( https://geneticassociationdb. nih. gov/),
PharmGKB"”"' ( https://www. pharmgkb. org/) 25 &5 %
o 1R 5C B B HRE % L osteonecrosis A Sy S B 1]
XF LRI ONFH 5 AH OC 8 il 7 47 46 - B i 3 , BRI
A3 ONFH i 72 2 R FE £
1.4 HE A BT-2 1 BTAH L OC AR 0 28 A 2 R G B HE A

-« 190 -

BT E AILAAC R PN TE R AR AR A A 2% Y A 4 R 2 T
AN IR B — AR 53 S TE 1Y 5 S [ B A 5 3 B R A
FZ A AT — 8 B B W AS 5 5 5 il 2y W R oY
VERIBR LI M 8 R LRSS B4, B2 W T
Fe PR 1 5 ) e U 4 A B AR 5 S B R 45 T
2, AR H - E AH HAE 56 & (protein-protein
interaction, PPT) %4 i) 44 1 5 42 48 0 S 4R A9 B
Fe R A I OC R AR AL T AT B, il 5T BisoGenet
I b AR AT B A ML P R A3 N R e B A AT
PPT [ % %+ ], H 1 BisoGenet J& [i Biological
General Datasets

Repository  for  Interaction

( BioGRID ),
Database ( BIND ), Molecular Interaction Database
( MINT ), Reference
(HPRD ) , Database of Interacting Proteins ( DIP) #ll

Biomolecular Interaction Network

Human Protein Database

Biological General Repository for Interaction Datasets
(GRID) 45 6 Fh 4 (1 5T AH LA F OG5 8308 P2 A 1 o
[FJ 5, SR FH Cytoscape X b iR 25 il () 2 A~ % % [&] 4l B
AR BIAT 314G 72 SEFE 1R YT ONFH 1Yy B 2 Fil [1)
FERL R 2

3 1 4 46 4 42 B4 78 CytoNCA™! I 25 4 4
S CHR 15 B B A0 (degree centrality, DC) |, 41 &
F.0 P ( betweenness centrality, BC ) , # i & .0 P
(closeness centrality, CC ), 4% fiF [ & H .0 ¥
(eigenvector centrality, EC) , ® &% 5 .0 P ( network
centrality, NC ) 1 J& #F #1 & 18 % ( local average
connec-tivity, LAC) 55 45 A5 ¥ 17 i & , Hovh DC {E K
THTA T 5 DC R P AL 2 A% B 50 4% v i
BT R, BI Big hubs” 5 SR J5 , 0 1& H AL LA 45 b5
R A s LB Y L, B SCHERE A, DU AT RE
T 0 £ v AR AT B 22719 i 1 4% 3o 0 ORI EE & 4919 UL
BAL R, 580 R HAE M 2 rh B E AR .
1.5 Pathway & 8087 38 i X 4R 43 A 4 1
ClueGO"™ ' Xof | 3R AR A 9 56 S 40 0 30 A7 155 553 R
BT, LT s IE 0B 45 2R L RS AL B 3, TR
P AR 4 A R 2 i 5 T S L DRI LA B
KHW S 2 50 £ 255 %, 0T % FERIT
ONFH nJ GEAYAE HIHLM o Hor, W) — o 250 €0 ) 9 5
IR R — BB A5 5 i, 35 A i KM R 5 3l
AT R Ty DN ERES R AT R =i
238 R
2 H#HR
2.1 FEFFEWMEM TS ADME 38 dd g
TCMSP 45 22 31 46 R 2 72 5 42 © 38 B A 1 o3



24 B 14 W
2018 4£ 7 H

HEREAFFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24, No. 14
Jul. ,2018

130 4>, #R 45 OB 1 DL 2% ADME 2% 8 3] A I 1%
PR3 23 A, FL 8 5 )83 o3 A P LA 2

OB DL
100 O oB
90 4 O DL
80 =
70 =
60 =
50 =
40 =
30 =
20 =

10 =
0 T T

B

43 A H/%

B2 R#E ADME SH i HMZFENMEER S 5%
Fig.2 ADME parameters distribution of active ingredients of blood

entering blood in Epimedii Folium
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Fig.5 Enrichment analysis of Epimedii Folium in signaling pathway in treatment of osteonecrosis of femeral head
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