= RIS F IR (B ARBFARR) ,2024,33(6) 722 - 730 CN53 -1192/N ISSN 1672 -8513
doi:10.3969/]. issn. 1672 — 8513.2024. 06. 008 http ://ynmz. cbpt. cnki. net

A5 - FBIEIHAT B R £ 0 ERTH TR

4 BLREF g, IR LR &

(LTI B 2 e PR 2524, V05 12 2230055 2. INARH R 25K 252205, IIZR HF R 250355)

TE: A TREHEZLR ST BB AN S — 2R 2533697 B 3 24 (Bone hyperplasia ) #9714
PR BABR M FHUE]. F) R P 2h R A 2 PRI RS 54T & 43 B (TCMSP) % BATMAN - TCM
BB T 6 05T — IR 2 3T E M o A AE A $e.5, A B) OMIM  Genecard 3% 3% F 3% & & 38 4%
e AR Yo s AL S FH A — R 2 s P AL e VR A e B SR AR BE IT R RS A ey AR R e b
i& ] Cytoscape 3AF 3 55+ 547 A AL — A5 e, 5 M 4 ;4| B String 235 2T & 5 474E A ¥e.5 PPl
W 2% ;A1 A “ clusterProfiler” # 44 61,3445 J ¥e, 5. 30 A7 A B AR (GO) Fhde e AR A W 5 KA W 405 14
¥ (KEGG) i@ %' £ 547 ;71 Autodock — Vina #3424 3 WP S AL A Az S Fe B3 4T o F AT 42,
VAR R FE 5 — AFIR S 3008 7 B R3S A9 AE A AUHL. 05 3843 2) JH A — SRR gt 75 N SRR,
PRI VE B T HSP9OAATL . TP53 MAPK1 . AKT1 . JUN STAT3 RELA .ESR1 .FOS MAPK14 % 180 A 3e.& %
VR HRIGEN . T BER I T, REEER RS 503,53 e AT 45 6~ KRN 4
2528 564 i TR I A — 2R SE3TE 7 B R A e A B ROR - AR S E R AR R ALE, A H A - R
Jo 26 3T SRR T8 3G A 0908 75 BB R ALE B AR A

KEEWR: A - BRI A M HILE 5T HUH

RESESR285.6  XEKARER:A  XEHS:1672 -8513(2024)06 - 0722 -09

B FOE AR SRR R B, 32 B X AR 2 A AU B S0 A7 5 B U475 L i ot e i T
S B R AR AR UL —RRIR AT , R LR P 2 — AR ph B G R , A
FRAOHEIR , 2% T e . R MR L BRI IO AR OGO R B A 2 R T AR L A
AR LAFAT A B PTG T M R B, B O A i R NS TR A, B O A R+ 2 — e 4
HIE 21 ~30 % Z AR SR R G R T AL S e B i d g

U AR TP PR R (SRR , P R ESKRBRILIER , D ORRIEZ th WIE = B A28 P2, 5 i L%
BN P2 - AU Bl B 2. PSR RO P2, BT LR AT BRI b DI
2P R R VU P 22, B TR I AR RIS ol DLE AT 51 M AT, H58h B ALk, —25Pcih, 5§ ami i
TR, FAT IR ™ . 2 RAR LA ZI0Y SRR AR R NI R A2 SRt A
S BAERIWLRIBE A AR, (BRI T - ARG T U A VR P LRI TS 1 R S8 k.

UTAER FETAEWIE B A I 4 25 B2 0FT 5 2590 — ol — Bl — DR R DGR, S i i v 24 (A0
PERL S H OGO BRI AR, HA — R BT R GEPE RSN, , D rp 25 (0 258000 ol A P A 5 1
FAHLA BB T AR T A SRR ' AT S B3 Aot I 48 25 B2 040 T X HER AR I T 2 - 4R
SR A BOAE FIALA O PES — AR R 2 Xl PR _E 3R 7 B DO A SR I — e RO BIE ST Er

1 #H5 %

1.1 A% - £ BATUFER S RAERESRIIRE
SR APFZ A I S i), )P v 2 2R 48 25 B2 Bl 4 55 0 M- 15 Bl 12 (TCMSP) °F- 55 (hittp -/ tem-

%5 H #9 :2022 - 07 - 03.
B ILARE P EZRHEL AR5 E (2019 -0977) s #E4ei B 28RH11R)551 B (HABZ202017).
TEBE B R (1992 - ) 2o, A, R, =2 25 000 5 o o o



6 o ORALT RILLHE, AR PE S - AR RGO AR i TP T 723

spw. com/temsp. php ) X HIETEA RO BEAT R BRI 1 , 0 e A5 18 s TR AE MR T EE (OB) =30% (2824 1
(DL) = 0. 18, 3R B 24 X w0 (49 A Z0RE o3 R K8 v i 38 8 9 A7 U 4, i i Uniprot %% 405 % (http://
www. uniprot. org ) BR5E WA NS, B 0N A HE 8 A4 AR E S HE T 4K
1.2 BRIGAE KRR IFE

A1 AE OMIM £0HiE ZE (http . //omim. org/ ) A1 GeneCards (https://www. genecards. org/ ) Z{HE B A iy A 5¢
§#1] Bone hyperplasia , # 38 5 95 AH G 1B HE i, SRR E LI, BIAS.
1.3 % - £ BRANET B FUE £/ AR RRIE

W11 TR B /E AR RS 12 TR 85 75 2 0 B s IS 4R 1R B 2 - AR RN TR YT
JoCHE A BV AE AT FHAE A
1.4 #AH -BRUEY -ERABR - KR MEEE

W2 - RN IA ORI 5 1.3 T T 5 3] 19/ FTRE 2 A Cytoscape 3. 7. 0 B fFh, k47 A] 41
FEAE IR A AR — VE IR R4 FX Ao 21 00 R 28 A7 I 28 FH M2 4387, LAY s5UBE{H ( Degree ) 1
H gL BE ( Betweenness centrality ) R 52 5 s ™ (9 51 2R BE. 57 5 BE(EURA TR A vt BE A (R BROK , 100 W 7R
PRI 45 o A T SR P bR
1.5 PPI(ZEARHEEER)MEREL

W 1.3 T ARAT AL S A String B0 22 SR IBOVE B A 22 8] A AH LA I OG 3R, R HEARAS i AR ELAE T G
F A Cytoscape 3.7.0 #ff, @57 PPLMZ%. J@ i PPT W48 73 AT, i iE A% O FE A3, IF R ] Excel 2016 #{F4:
G IAE K - SEEFSE SN
1.6 EEFRFLINEE(GO) RABEESERATRE P (KEGG) BEEESH

WS — 2GR YT & B AR o VR FHAE s n g L B, FIHT R 155 Bioconductor A ¥ {5 B4
“clusterProfiler” , L P <0. 01 47T GO IHAE & KEGG i & & 470 M7 , 15 26 S & W Ve TR A5 00 2R 9 3h
R M A AR YT B B A= s R TS TEVE FIAIL AR, ARl R BT 20 23 2008 4.
1.7 5F3iHe

T£ Pubchem ${48 2k R IGPE L 73 FF T 2K quercetin (it i7 2) \luteolin ( AR JR H 2 )  kaempferol ( 11125 ) |
baicalein ( #%-2%) .wogonin ({{ # %~ 2 ) tanshinone [[ A(F}Z:i I A) il danshenxinkun D ( J}Z 8l D) {b&
Yyt 2D 2544, ff ] ChemBio3D #5465 3D 4544, 3] Chem3 Dpro {§i H B8 & e/ IMEFFORATy mol2 A% 5. Ja i
PDB (45 FE ( http ://www. resb. org/ ) i F 2% H HSPOOAA1 [ TP53 \MAPK1 ,AKT1 JUN F11 STAT3 ZE4Z.0 80 55 i)
HE 3D A, RAE PDB A& 1 PyMOL $1 X 48 1 #E AT 7K L LA, FI T AutoDockTools — 1. 5. 6 #1{:
W EE AR SRR 1R U BN+ pdbat A% 2, B 5 Z4d Autodock — Vina 1. 1.2 BRAFHEAT 43 1 X5, 78
Discovery Studio 2019 Client | Xf XJ 45 3Rl AL I 221 “ I - 2077 WHHEAH BAE AT E.

2 HR
2.1 AZ-FRAMNNERURSRERER
i TCMSP - 5 X8 EAZ TS - AR AE TG PR, PE2 RIS 36 66 A, AR R0 15 1 18

33620 A PP L L1 e 45 (OB =30% \DL=0. 18) I PFZE MRS, 59 4, A BT Py 16 4~ R
i ADME S0 b LS 1. 1 G e 26 FARUE , P12 — A RS XNBAE TR TE R 38 75 A, 45 R I 1.

®1 AS-FBREARIERER

o OB/ % DL =) OB/ % DL
MOLO001006 42.98 0.76 MOLO007070 41.31 0. 45
MOLO012461 35.93 0.78 MOLO007071 40. 31 0. 46
MOLO001454 36. 86 0.78 MOL007077 43.67 0.21
MOLO001458 30. 67 0. 86 MOLO007079 52.47 0. 45
MOLO000173 30. 68 0.23 MOLO007081 57.95 0.56
MOLO002643 37.42 0.75 MOLO007082 56.97 0.52




724 2R R A AR ( BARR AR $33 %

gR 1
Y OB/ % DL i 0B/ % DL

MOL002714 33.52 0.21 MOL007085 30.38 0.38
MOL002897 43.09 0.78 MOLO007088 52.34 0. 40
MOL000358 36.91 0.75 MOL007093 38.88 0.55
MOL003847 38.81 0.85 MOL007094 50.43 0.31
MOL000422 41. 88 0.24 MOLO007098 49.40 0.29
MOL004355 42.98 0.76 MOL007100 38. 68 0.32
MOL000449 43.83 0.76 MOL007101 45.04 0.36
MOLO000785 64. 60 0.65 MOL007105 68.27 0.31
MOLO000085 36.91 0.75 MOL007107 36.07 0.25
MOLO000098 46.43 0.28 MOL007108 54.98 0.39
MOLO001601 38.75 0.36 MOLO007111 49.92 0.40
MOLO001659 43.83 0.76 MOLO007115 45.04 0.20
MOL001771 36.91 0.75 MOLO007119 49. 68 0.32
MOLO001942 45.46 0.23 MOLO007120 71.03 0.44
MOL002222 36.11 0.28 MOLO007121 36. 56 0.37
MOL002651 43.76 0. 40 MOL007122 38.76 0.25
MOL002776 40. 12 0.75 MOL007124 39. 46 0.23
MOL000569 61.85 0.26 MOL007125 52.49 0.32
MOL000006 36. 16 0.25 MOL007127 34.72 0.37
MOL007036 33.77 0.29 MOL007130 64.37 0.31
MOL007041 40. 86 0.23 MOL007132 109. 38 0.35
MOLO007045 44.93 0.44 MOLO007141 45.56 0. 61
MOL007048 48.24 0.31 MOL007142 43.38 0.72
MOL007049 34.35 0.23 MOL007143 32.43 0.23
MOL007050 62.78 0.40 MOL007145 31.72 0.24
MOL007058 73. 44 0.42 MOL007150 75.39 0.46
MOL007059 32.16 0.41 MOL007151 42. 67 0.45
MOL007061 37.07 0.36 MOL007152 42.85 0.45
MOL007063 37.11 0.65 MOLO007154 49. 89 0.40
MOLO007064 110. 32 0.44 MOLO007155 65.26 0.45
MOL007068 62.24 0.41 MOL007156 45.64 0.30
MOL007069 55.74 0. 40
PE2 — AIRZG LA PO 1 PR AT 225 A B0 0 B A 180

£ 4 569 A NG S IE A BT S - A IR RYT R 2k

F VA A FHTHELSE 180 1, PR 145 RIS LA 1.

2.2 5 - HBENEHES - (ERBR" LN .
R P24 TP BRI 7H 2 — 2 20 A RO

Sy VR PR 8 AT A — FR P 4, 2R Y Dmg

P 2. ARk R 2534 b Kl 2o A IR 322 R 45 1) P 32 35 R BE(E N
7.32 SR A e B 0. 63, 3 e X HAZ O A S I 1, 45

IR : quercetin | luteolin , kaempferol , tanshinone 1T A | baicalein 4§
FRALE YLLK PTGS2 HSP9OAAL  TP53 MAPKI . AKTI 25 /E
FHHE S AE M 25 vh B EEAEH.

Disease

E1 BHERERS

R X R E



%6 ARG REET XL, S FEE - A RZNG YT B SO A r VR LR TS 725

W

| IS
il i)
f’«

W
iy /
)

)

/)
i I
{"}“'%"/""i //’9/;

/s
I,
o

h
)
Vi \‘4/
N
\
A\
R

2 By -BRME(REAMERESBRRS AEARSERRS, BERFBREUNS)

2.3 PPI W4T

W 3 FR, PES - 2GR AT SR %ot 107 A FH R A5, PPL 48 64T 155 AN 5, MR 45 7 S (28
IV R 5 5 HEFE T8 (BBURT 30) , 45 9L HLIE] 4. py [ 4 7] %0, HSPOOAAT . TP53 MAPKI ,AKTI .JUN STAT3 .RE-
LA (ESR1 .FOS MAPK14 HEJF4EH, 76 PPL (2% e 5 HEL I R ME A, W RR 2 P12 — AR R X IR Y7 i o
A I S P A

o
g
Py
=
>

TP53
HSP90AA1

0 20 40 60
3 {EFEEs PPI 4% 4 PPI ME/ERBAMNHEEFE
2.4 GO.KEGG E&£H#
GO MIRESr RIS A5 A >R P AEAEE N B S Al 25 Gl 8 R T HE Y AR A S5 R LR S.
F+Z - A= 20T LIl i 520 2R A ) 2E Dy Rk & A HARYT B S A i h Ak, 8w 5 TSR RIE e DA

o]
o

C

G



726

Z R4 (A ARBRA )

533 &

LB AR M EL AN 8 T 5 B ) 4% . KEGG Tl AT %, 55 T A= A O 1) £ 2847 AGE/RAGE 3l % i
SETE I L - 17 {555 S B% \TNF {553 B PI3K - AKT {55 i EVERCR Z AR5 (18 6).

membrane raft

membrane microdomain

membrane region

cyclin-dependent protein kinase holoenzyme complex
transcription factor complex

RNA polymerase Il transcription factor complex
protein kinase complex

serine/threonine protein kinase complex

nuclear transcription factor complex

plasma membrane raft

vesicle lumen

secretory granule lumen

nuclear chromatin

cytoplasmic vesicle lumen

caveola

mitochondrial outer membrane

transferase complex, transferring phosphorus-containing groups
organelle outer membrane

outer membrane

basal plasma membrane

response to oxidative stress

response to reactive oxygen species
response to steroid hormone

response to metal ion

cellular response to oxidative stress
response to antibiotic

reactive oxygen species metabolic process
response to lipopolysaccharide

response to molecule of bacterial origin
response to oxygen levels

response to nutrient levels

cellular response to reactive oxygen species
response to ketone

cellular response to drug

regulation of reactive oxygen species metabolic process
response to hypoxia

response to decreased oxygen levels
response to radiation

response to acid chemical

regulation of apoptotic signaling pathway

nuclear receptor activity

transcription factor aclivity, direct ligand regulated sequence-specific DNA binding
steroid hormone receptor activity

ubiquitin-like protein ligase binding

DNA-binding transcription activator activity, RNA polymerase |I-specific
adrenergic receplor activity

RNA polymerase I transcription factor binding

ubiquitin protein ligase binding

phosphatase binding

histone kinase activity

protein phosphatase binding

kinase regulator activity

cytokine receptor binding

steroid binding

nuclear hormone receptor binding

protease binding

integrin binding

G protein—coupled amine receplor activity

protein kinase regulator activity

nuclear receptor transcription coactivator activity

B5 GO

p.adjust

0.000 05
0.000 10
0.000 15
0.00020

o
v
5
&
3

p.adjust
2.927 180e-27

1.406 645e-17
2.813 290e-17
4.219 936e-17

5.626 581e-17

T

o
=
5}
N
5}
w
S
IS
o

o
3
=
=)
o
N
=]

SITEER

s 2}
or



6 o ORALT RILLHE, AR PE S - AR RGO AR i TP T 727
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22 fiw  AEINE 7 s, o3 AR AR T8 LAGS & RV N PR AR , 45 G BB/ T 0 R 254 73 Fn
JSBERE R RS HABE/NT < -5 kI/mol FWI AR TG HI  AE A RER AT, 4 A BEMU N B R P L A
XHELE R BR, ITA 2 T 58S 4SS RER/N T O, SRR 532 T L A & 454" Hirp quercetin 5
HSP9OAA1 [ TP53 MAPKI & 1454 fesr 3R : —8. 83, —8.51 fl —8.92 KJ/mol. Luteolin 5 MAPK1 ,AKTI
EALERE W N —7.01 Fil —=7.32 KJ/mol. Kaempferol 5 MAPK1 . AKT1 & FH 45 & 6E4r 9 —6.71
-6.53 KJ/mol. Wogonin 55 HSP9OAA1 MAPKI1 ZEH 454 RE4r 5k —7.06 F1 =7.31 KJ/mol. Tanshinone TI
A 5 HSP9OAAL TP53 T (M4 A he4r 9 k. —7.52 #1 7. 81 KJ/mol. Baicalein 5 HSP9OAAIL STAT3 7& [
4SS RE 9 M —8.31 1 —8.21 KJ/mol. Danshenxinkun D 5 HSP9OAA1 ,TP53 . JUN & [ B4 455 G879 )
M. —6.92 -7.37 Fll —6.33 KI/mol. H#;:L) _F 25 R A H PyMOL 242K (18 8). A] W, quercetin 5 MAPK1 43
FI7E , 5 HSPOOAAL 435175 ; 5 AKT1 43 5I#E GLU - 191 \THR - 19 JE &4 ; 55 JUN 433%I7E DA =309 .DC —
210 ARG -270 .DG =211 JE S 4. Luteolin 5 AKT1 43 %17, 5 MAPKI 43 %17E, 5 JUN 4354 AGR -272 .
SER -269 JE /A 5. 5 STAT3 43 5|#E ARG — 185 THR — 181 ,ASP — 140 J& i S 4. Kaempferol 5 MAPKI 7§
ASN - 51 T A sk, AKT1 43 3I7E GLU - 191 \VAL - 164 JE i S04 ; 55 STAT3 435355 ARG - 139 ' TYR - 184 ,
THR - 181 ARG - 185 JE i 54 ; Baicalein 5 AKTI1 4337 GLU - 191 .LYS - 179 .GLU - 191 AbE &5t , 5
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ey P id i
HSP90AAL1 TP53 MAPK1 AKTI1 JUN STAT3
quercetin -8.83 -8.51 -8.92 -7.91 -8.32 -8.49
luteolin -6.87 -6.92 -7.01 -7.32 -6.87 -6.77
kaempferol -6.26 -5.94 -6.71 -6.53 -6.05 -6.31
wogonin -7.06 -6.28 -7.31 -6.53 -6.96 -5.99
tanshinone [ A -7.52 -7.81 -7.29 -7.41 -7.39 -6.32
baicalein -8.31 -8.11 -8.01 -7.92 -7.88 -8.21

danshenxinkun D -6.92 -17.37 -5.92 -5.92 -6.33 -4.91
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Exploration of the molecula mechanism of “Salvia miltiorrhiza —
Achyranthesbidentata” in the treatment of bone hyperplasia

NIU Min',ZHU Xing-yu',LIU Hong-yan* ,DENG Xiang-min' ,WU Xin'
(1. School of Traditional Chinese Medicine, Jiangsu College of Nursing, Huaian 223005, China;

2. School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)
Abstract; The study is to calculate the active ingredients and the related molecular mechanisms of “Salvia miltiorrhi-
za — Achyranthes bidentata” in the treatment of bone hyperplasia by network pharmacology and molecular docking
method. TCMSP and BATMAN — TCM was used to search the active ingredients and related targets of “Salvia miltior-
rhiza — Achyranthes bidentata” . OMIM and Genecard was used to search the related targets of Bone hyperplasia , poten-
tial targets for disease drugs were obtained. Cytoscape software was used to establish and analyze the effective com-
pound — target network. String software was used to analyze the PPI network. The cluster Profiler was used to analyze
the KEGG pathway and GO biological process. AutoDock software was used to verify the binding ability of active in-
gredients to key targets by molecular docking,so as to explore the mechanism of action of “Salvia miltiorrhiza — Achy-
ranthes bidentata” drugs in the treatment of hyperosteogeny. 75 effective components were screened out,which acted
on synergically 180 targets such as MAPK1 ,AKT1,JUN,STAT3 ,RELA ,ESR1,FOS and MAPK14 to play a therapeutic
effect on hyperosteogeny. The result of molecular docking method showed that they were combined well between the
key active ingredients and the core target spontaneously. This study reveals the basic pharmacological effects, targets
and related mechanisms of “Salvia miltiorrhiza — Achyranthes bidentata” in treating bone hyperplasia were explored
based on network pharmacology,which provided some theoretical support for later clinical and basic researches.
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