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Abstract; Objective To explore the molecular mechanism of Drynariac Rhizoma for treating osteoporosis by constructing the
active ingredients-targets network and protein interactions network. In this network the biological process and relevant pathways of
key targets were analysed. Methods The main active ingredients of Drynariae Rhizoma were screened by TCMSP with limitation
index and targets were predicted through Swiss database. After Mapping the targets of Drynariae Rhizoma to the OP disease targets

obtained from the Disgenet database, the key targets for the treatment of OP were obtained. Cytoscape software was used to construct
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the active components- potential targets network of Drynariae Rhizoma. The protein interactions network was constructed by using
String database and Cytoscape software. GO- biological process and KEGG pathways of the key targets were analyzed by DAVID.
Results Eighteen active ingredients and twenty four key targets of Rhizoma Drynariae for OP treatment were screened. Among the
active ingredients, Stigmasterol, beta-sitosterol, Eriodyctiol ( flavanone) , kaempferol, naringenin, eriodictyol and cycloartenone
can link to more than five targets, suggesting that they might be the main active ingredient of Rhizoma Drynariae in treating OP. The
number of connections between target CYP19A1 and the component is 8 times, which is of great significance for Rhizoma Drynariae
in treating OP; CYP1B1 was 4 times, and MMP1, CA2, CYP17A1, ESR1, MMP13, LDLR, CYP1A1l and MMP2 were all 3
times, indicating that they have great significance for Rhizoma Drynariae in treating OP. GO- biological process and KEGG
pathways enrichment analysis showed that the mechanisms with Rhizoma Drynariae in treating OP mainly involves oxidation-
reduction process, positive regulation of gene expression, steroid metabolic process, transcription initiation from RNA polymerase II
promoter, regulation of metabolic pathways, steroid hormone biosynthesis, ovarian steroidogenesis, pathways in cancer and other
signaling pathways to play its anti-osteoporosis effect. Conclusion This study shows the multi-component, multi-target and multi-
pathway characteristics of Rhizoma Drynariae, providing a scientific basis for explaining its mechanism of action in treating OP, as

well as, new ideas and clues for further research on the mechanisms of the anti-osteoporosis effects of Rhizoma Drynariae.
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Table 2 Active ingredients and key targets of Rhizoma Drynariae in treating OP
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Fig.1 Active components- potential targets network
of Drynariae Rhizoma ( Hexagon node: Drynariae
Rhizoma; rhomboid node: active compound;

circular node: potential target. Node size represents

its degree value size, and line thickness represents

the size of betweenness centrality)
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Fig. 2 Protein interaction network ( node size
represents the size of the degree, and the thickness

of the lines reflects the size of the combine score)

2.5 GO =¥k B4y MR KEGG 38 B & 45 43 B
COBELRBR(K3), 24 MBEN A TH
% 5T oxidation-reduction process ( % 1k if J& i1 2, 8

A~#0 5 ) L positive regulation of gene expression ( J

FIKIE P ,5 80 5 ) (steroid metabolic process( 2%
& B AL W, 4 > 8 U5 ) | transcription initiation from
RNA polymerase IT promoter ( RNA &5 1 |3 31 F
B AR 4 AR ) FEY AR, R AR A
24yl BIRST OP;KECC EELTR W
ACILE 4), B #EANRTT OP 23 K Metabolic
pathways ( % 3 18 %%, 9 I~ & ) . Steroid hormone
biosynthesis ( 25 [E BE B R A ¥ & 0, 7 MRS .
Ovarian steroidogenesis ( B B 25 [& B 4 1%, 6 > #0
5.) \Pathways in cancer (Jif4E 18 %, 5 0 &) 4548
% , 2 B 5 T b T 38 A 2% B O R R PR

3 it

BEE AN D 2 At iRl &, OP B E 4
REEIF BN EEA AL T A SR . 5T OP 2541y
KA, JEH R BURE B £ 7 2F 19 B J i B LA
B THEMIESE R R RN AR ER BT
OP B 2 RN WHRE R 5B & 0, BBW =
BN EEREERNERET AES. OP &
HBE B E T U lE IR AN . BN K T A
R, RIGITE R E L SOk T AR A
T I PRS2 B BA BT OP AR Ao

AR5 0 1 B T B T P A 18 A (TR HE
24 ANFIRERR SS D, W 4 T2 R L M 4
NEBEAEY LR, CERAN-EEE S Y- AR A
RIZ8 B, KL B B4 (B Ll 25 B Al B L B R
B 5 A ZO e REE A T2 A, BN T B
AL OP B £ 43 20 B K A, Song % 7TV
T2 WA B¢ 28 T AV 1 5 bR 7 W A K P i e
B 9 S R B B/ B S 4 Ak, Pang %1 % B
At B¢ 3R A A HHE R B 20 B0 5 204 B4 ) AT e
1 3% (osteoprotegerin, OPG) (1% 53 I8 , 1) ] ¢ & £ g
ROTE o 53 A ST W0 A b 3 T 3 A I
7 Fl VEGFR-2 iy 3R 35, {2 it & 8% 1L & 89 4 .
Chiou %5 " % B 11 %% 1 il 300 & 4% 3 Tl 44 % A Mg
(alkaline phosphatase, ALP) Gk, FiR &S E . F
HEE. T BEEE N mRNA R8BS EETE
B, LA e 2 7SR 400 D Y A 5

B TR ELAR R 25 e W1 B e A O LB 5 2 (]
HAR R R, TR — TR RZHII MY, X
SE A I [ 7R TSGR T RR R B MG YT OP
BBL M. Hob ESR1 % 8% M 3 & 32 fK ( estrogen
receptor, ER) # H . ln K L, fEH T ER Ay gL ¥4k
HE %'? 7 MK P AT 5 ( selective estrogen receptor



FEE RGN 2 2019 4E 8 A4 25 %% 8 8]  Chin ] Osteoporos,

August 2019,Vol 25, No.8 1083

hepoxilin biosynthetic process

lipoxin A4 biosynthetic process
extracellular matrix disassembly

collagen catabolic process

cellular response to organic cylic compound
steroid biosynthetic process

endothelial cellmigration

arachidonic acid metabolic process

sterol metabolic process

Biological process

transcroption initation from RNA polymerase I promoter
steroid metabolic process
positive regulation of gene expression

oxidation-reduction process

3 CBREAMAIT B B A S TR T GO YA B E R AT

Fig.3 Enriched gene ontology terms for GO biological processes of key targets from active ingredients of

Drynariae Rhizoma
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Fig.4 Enriched KEGG pathways of key targets from the main active ingredients of Drynariae Rhizoma
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