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Abstract: Objective To screen the target and signaling pathway of the effective ingredients of Rhizoma Drynariae in the
treatment of osteoporosis by network pharmacology. Methods Firstly, TCMSP analysis platform, GeneCards database and OMIM
database were used to screen the active ingredients and corresponding targets of Traditional Chinese Medicine ( TCM ), and the
common target of TCM-Disease was obtained by intersecting the target of TCM with the target of disease, and the regulatory
network of TCM-Disease-Target was constructed. Then, the core target genes were screened by constructing the protein protein
interaction ( PPT) network of common target of TCM-Disease. Finally, GO function enrichment analysis and KEGG function
enrichment analysis were carried out on the common target of TCM-Disease, and the signal pathways related to the common target of
TCM-Disease were obtained. Results 18 effective ingredients and 98 common targets of TCM-Disease were screened for the
treatment of osteoporosis. The mechanism of action may be related to AGE-RAGE signaling pathway, TNF signaling pathway, IL-
17 signaling pathway, HIF-1 signaling pathway, Thl7 cell differentiation signaling pathway, and interleukin-6 gene, JUN gene,
mitogen-activated protein kinase-1 (MAPK-1) gene and epidermal growth factor (EGF) gene may play a key role. Conclusion
Based on network pharmacology, the target and signal pathway of Rhizoma Drynariae in the treatment of osteoporosis were
explored, which provides ideas for the modernization of TCM.

Key words: network pharmacology; rhizoma drynariae; osteoporosis; signaling pathway

EAE  HR AP LS (81674004,81673786) 3 % B R BUVARE (osteoporosis , OP ) & —Ffi 42 5 P &

BRI R E (2016A020216024) 5 )7 5 B 25 R £ 2 BHIF T B 9 = 4
A (010025 oo B, HL AR R A, AL LR A IR L A

s % Bl b 126.0om T SR W PR 47 R . B AT R



FEE RGN 2 2020 4F 4 H 55 26 558 4 3] Chin ] Osteoporos, April 2020,Vol 26, No.4 491

T LLROME K S B 28 B9 732 B0 A, B R M RE A AR R
B O BRIERT ., BUFE 2050 41 &
5 60 2 K DL b # % 4E A BB 5 B 20 12, B
I, B R G WA B9 20 At 2 XU B 0, 3 K IR UL
FRIAE AWM, BT, OP BET T EE M
TR RS A AN FEF) (S5 R 4R D), BRI
) COUBE R £h P45 R MR B B R
2R R ) B AR R0 (IR 3SR 25
W) TEVEAEE R D RHR MY L, HixPE Y
AT AEAS BLR AR 25 A0 A% 5 7 45 ) B, 3k 1 o 4
THTERR R Z s, B, e EE TR
AL TR M RRITLE RN T

AR, ZTE5T R W R 2 B W B R A
(B A, B S L N T (5 S
B, TR R R, B R L T W R
FH R ARREAR . H, RS B PH L3 o kR 2
25, R R AL S ARG RN X R
BUMMRE BATT AR B3 . B iR ah ', bt oy T 4
FRZE PRI BRYY VA RF V£, B R R R
BB TR, e Ik LS B TR, R R e
A B A e L R N U T B L B R R R 4
S, BEAR B o8 45 1ty W i, £ 5 I 45 It B K ST, A R
TR G AR BT P08 B g w6/
b, B R B R B R, M AR B S .
B, BF ST WA P A AR A 36 9T B R AL A 09 7R A
BLib BA 2 M EL

W 2 25 B B T R G A W2 B BRAE , W AR
ZGE IR RS HT , T BURR 52 10 15 5 1 8 BEAT 22 8 0%
W TR FT R . A MR T L
B2 S0, A R A RN T 2R AR 9 B
B A5 S E S, R R AR 09— B0 BEAT R BUIR
SRHT, 15t o 2 g e AR S AT AE 6 18 B A0 AT L X
AR R 2 5 7 AR I PL A R R T E R SRR,
WA P EAFT W IAAATE I T, Hitt, A
5YHE T HP 2 [0 4% 25 B 2 B4 A O SR B R R4 IR R OF
Ha S BRI v 25 B FERMA TF OP (AR FRIHLGI M4,k
HE A B 5B Wb B VR KL BOHT 26 07 R R e
AR -

1 #MBFTTE
L1 B
ABIE T 04 B dle 12 Je AR R 0 AT 3 LR 1o
L2 Jrk
L.2.1 B RN A R0 B B 06 0 e T

A EE R RP G RELE G
( Traditional Chinese Medicine Systems Pharmacology
Database and Analysis Platform, TCMSP ) , %t & 7% b
{9 BT R HEAT A 0, L eP R e AR T
(1§ 2 9 # FH B (oral bioavailability, OB)>30%, 2
W25 25 M (drug likeness, DL) >0.18, WL 2, K /A
TCMSP L 5 T 455 5 A0 Perl %% {4 %t A6 2 4 2508 5
VE FIHE s 64T 000
1.2.2 BHAME S FEE % (gene symbol ) A

FIH Perl 1441 UniProt 0 2 y i 1 Y () 8
IR IEE R 42, i T R 638 s AT BB ZE UniProt
PUEE TR RN B X0 1 0% 56 PR 45, T vk 4R B 6 (X 42 A B
AR , 85 SE A B A HE R A 2
1.2.3 1 OP AH G o B8 i A Y 3R

K| JH “ osteoporosis” /E & 5¢ & 1d], X} GeneCards
B 2 OMIM $45 22 7E 47 © 0 958 o 3 o 58 P B9 A
REGE MR REE R b E 2 AR A 15 )
P 4 s LN
12,4 e 2l o 5 DR R0 g R TR 1 2 4

FIH REF A B 30 SR 5 2538
TS 4 45 2 A 24 - i At ) 38 A R TR A 5 BB IR
(L 1), A 7530 rp 2 -5 g 26 [F) 38 R
1.2.5  Hr g9 o o 5 I 45 (0 i

K v 24 8 PR e 24 -9 o ) B A A
M Perl BRAFHEAT —— WS, 985 FI ] Cytoscape B A+
AT BB 2y -SOm PR R 2% (WL 2) , Hirb
WRMEB A LN P2y PR SRR A 2R
o e [ B A5 L PR
1.2.6 FAMAYIT OP RYHE S BB 8 B A B 1E H
O 238 Ay 32 55 A% 0 B o R RY 1 9

FIFH STRING 76 48 2K 115 mp 24 -5 g 3 [ 38 i1
FE PR AR T A RN R R BN BN EAE AR
BAE A 0.7, PRAFHH R 45 SR SCHE (WL 3) o B BT 4
R R B F LIS E & A T AE R A0 B A
MR E (A 4) .
1.2.7 GO 1 KEGG I gE & £

W v 24 - 2 ) B R RE RUR) D ROOE AR I
138 GO ThRE & 4 M (& 5a.5b) Fl KEGG L)
AE & &7 (Bl 6a.6b) . LL P<0.05 Ay E 57 HA
Gt E L.

2 HE

2.1 E RN RO B S RO
il 1 % TCMSP ¥4 2 b B #E4h T A 2 4R3E 1Y



492 o R 2

2020 4E 4 H45 26 4% 4 4] Chin J Osteoporos, April 2020, Vol 26, No.4

A R B HAR A0 R 0 8, IR B A ROy 71
A HHRHE 58T A ARYE OB 1 DL Z 806 & #EAb

B4 A R0 o AT 0 3 , IR A RO 18 A, A AL
JE 3 % BB R 304 A

R 1 ARUPFME ROECE SO DE T &

Table 1 Databases and related analysis platforms used in this study
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http : //1lsp.nwu.edu.cn/temsp.php 2.3
hups://www.uniprol.org/

GeneCards 18 2 https : // genealacart. genecards.org/ 4.9
OMIM # 4 % https ; //www.omim.org/

Bioconductor (4 J& https ; // www.bioconductor.org/ 3.8
STRING 7E £k % {4 hups://string-db.org/ 11.0

Perl B {1 https ; //www.perl.org/get. html 5.26.3
RiES 4 https : // www.r-project.org/ 3.5.3
Cytoscape B A hitps: // cytoscape.org/ 3.7.1
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Table 2 The results of screening all ingredients of Rhizoma Drynariae by OB and DL parameters in TCMSP database
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MOL ID OB(% )DL
B3y AR
MOL001040 (2R)-5,7-dihydroxy-2-( 4-hydroxyphenyl ) chroman-4-one & 42.36 0.21
MOL001978 Aureusidin SMEE 53.42 0.24
MOT.002914 Eriodyctiol ( flavanone) X5 F S S I (T R ) 41. 35 0.24
MOL000449 Stigmasterol ISR 43. 83 0.76
MOL000358 beta-sitosterol B-4 £ it 36.91 0.75
MOL000422 kaempferol 11 2% v 41. 88 0.24
MOL004328 naringenin Al 1 59.29 0.21
MOL000492 ( +) -catechin (+)JL#HE 54. 83 0.24
MOL005190 eriodictyol ZHEE 71.79 0.24
MOL000569 digallate —HRET® 61. 85 0.26
MOL000006 luteolin AREER 36. 16 0.25
MOL009061 22-Stigmasten-3-one 22- 5 {55 4 -3l 39.25 0.76
MOL009063 Cyclolaudenol acelale TS 8B TR T 41. 66 0.79
MOT.009075 cycloartenone KA TEE 40. 57 0.79
MOL009076 cyeclolaudenol AY H S I 39.05 0.79
MOL009078 davallioside A_qt K& 62. 65 0.51
MOL009087 marioside_qt marioside_ql 70. 79 0.19
MOT.009091 xanthogalenol WMEEE 41.08 0.32
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