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The Potential Molecular Mechanism of Sijunzi Decoction in Improving Osteoporosis

Based on Network Pharmacology and Molecular Docking
CHE Xiang—qing, WANG Bao—juan,XIN Hao—yang,JIANG Nan
(Department of Nephrology and Rheumatology,the Second Affiliated Hospital of Tianjin University of Traditional Chinese Medicine,
Tianjin 300150,China)

Abstract: Objective To study the potential effective components and molecular mechanism of Sijunzidecoction in improving osteoporosis (OP) by
network pharmacology combined with molecular docking technology.Methods The Traditional Chinese Medicine Systems Pharmacology Database and
Analysis Platform (TCMSP) was used to find the active components and potential drug targets of Sijunzi decoction. Based on GeneCards, OMIM,
DrugBank, PharmGkb, and TTD databases, OP disease targets were obtained. Then, the drug targets and disease-related genes were intersected to
construct the “Chinese medicine—-active ingredient—target” network, and the protein interaction network analysis was performed on the intersection
targets. GO and KEGG analysis were performed using R software. AutoDockVina was used to verify the molecular docking of key active ingredients
and targets.Results A total of 115 active ingredients and 225 drug targets were found in Sijunzi decoction. Quercetin, kaempferol, naringenin,
licochalcone a, formononetin and 7-Methoxy—2-methyl isoflavone were the important active components of Sijunzidecoction in the treatment of OP.
Important target genes included estrogen receptor 1 (ESR1), glucocorticoid receptor (NR3C1), Jun kinase (JUN), signal transducer and activator of
transcription 3 (STAT3), and mitogen—activated protein kinase 3 (MAPK3). Through GO enrichment analysis, 1827 biological processes (BP), 47 cell
composition (CC) and 119 molecular function (MF) items were obtained. KEGG enrichment analysis obtained 160 KEGG signaling pathways, including
AGE -RAGE, IL-17, HIF -1, TNF, MAPK, and estrogen signaling pathways.Molecular docking showed that the effective components of Sijunzi
decoction combined well with the core target of OP.Conclusion Sijunzi decoction may regulate the expression of ESR1, NR3Cl, JUN, STAT3,
MAPK3 and other target genes through quercetin, kaempferol and naringenin, and then act on AGE-RAGE, MAPK, NF-«B, IL-17, PI3K-Akt, Wnt
and other pathways to play a role in the treatment of OP.

Key words: Sijunzi decoction;Osteoporosis;Network pharmacology;Molecular docking

FEETE « K B 2R BB BB TR (465 : QMIH202101)
VEZ T« RE05 (1992.8-), 20, INZR I A1, 3R BRI, 32N T P B 25 B 16 KGR S0 e s BT 5
MIRVER : 2 (1985.4-) , Lo, REA, WA B AT EE I, 2522 AT P R 2074 KU S s T 5%



537 B T

FEHERSF 2024 4F 4 A

ik

Journal of Medical Information

E2EER Vol. 37 No.7

Apr. 2024

‘B B A E (osteoporosis, OP) J& T KU 55 9
IR SECERAE B R A TR U
ST 7 R AE 2 B T A 1 Joe A B S . H IR K I
P T BIGE 1 BUsi FA 1 0 24 A 8550 TG VR AR R
D FHZERIY IR ER S \RANKL 5 vw REHT A (3
EPRABL)AE . PUZGIRYT BT 3R —ETT AL, (BT 5 2
&, HZ A BB RS R WY, hei BA %
Gy Z R R IR AR W VE R R A5 TR B BB A P
WA A Y P BIVE /N IR ABIESE
BEZRY T H BB AR R AL S 2is A &
AR S o ANERIRYT B TR A B ZTT Ik (HANR
APHIE, SCHEANE WA AT, SR 73, B
i 2 BE 50NN B BUs AA Y & A AN RE 2L L 78
I RIES 72008 28 B I B, DU T R
TEAMGE N B Z BRI 2750, hAS: R %
AN ATTUANS WA AEMRE ;s FREA, B
BB A e LIRS T AR (i s (U H B, U 24
G0, SRR E 2, E AT A R A
W |, iz P2 SorMigA44 07 DU 17 IR G 97
PR o TAYTE BB 2 AT COX AN A TR TR
WFFE AE M B 1810 B BB AL A 737 AR 2 S 4
RGEAM W] . ABFTER M 28 25 B )T 85 5 07 ¥
X AT HBAEA RUS T K o TR IBLER] , O Jis 5
SERAIE AT 58 B B
1 #ZREHZE
11 AR A2y i o S0 Sl 3 hitp://temspw.com/
temsp.php, MBI R UE F%H “ NS Renshen” [
K Baizhu” “fR% Fuling”“H ¥ Gancao”, IAEYIF H
J#(0B) =30% 1221 (DL) =0.18 Hfifiik 5514, 53
A5 2 DU R 2454 8508 FEE 5, X 2 52 T 25 )
B S TR, IR R UniProt B4 FEAS IE
1.2 4 R 9% i AH OC 53 ) 38 1 GeneCards
(https://www.genecards.org/),OMIM (https:/omim.org/),
PharmGkb (https://www.pharmgkb.org/) , TTD (http://
db.idrblab.net/ttd/) , DrugBank (https://www.drugbank.
cal VESHR PR | A PRI AH OCEE AT, I XA ) Biedfe P A
BRI FEA T 5 I
L3 K5 2540 i AP AR S N OSBRI 15
VIR T 4 DR 25250 s AN AR AR
KIEHIA T34 , 2l veen (B, £ 51 — LR
1.4 DLAZ A 5L PR S A7 S g o v 2 00 42 I 2% 1]
Cytoscape FA%FH1 245 52 T Jal45 (0 28 3647 T WAL, 4
A2 IE PRS- P 4 o RS Degree {ELT1E

HHER T 6 AAT I

L5 W 1 HAEMZS 8 String BE 2 AL EE
Ry 2 1 S AH B (PP R 2% 5] (PPI score >
0.9), IR Hras S A Cytoscape H, i G 14
CytoNCA 7531 W2 rh A% 6 A

1.6 #:47 GO Fl KEGG 7r#r i ] R i & i ¢ Al
Bioconductor ZUHE B, X A8 £ #0547 5L A A A
(GO)FEENA HFRHE B (KEGG) MR & £ b . H
H, GO T e dE AT A Wy o R 5 (BP) 2 i 4
3K (CC) I T IIREAHSCE FE(MF)

1.7 53 FX5%E  FAH PubChem .PDB %44} )% . Chem3D
A PyMol B 28 S HEE 1 1/ F LA 3D
S5 SARRHE A2 AR = 4451 . 183 AutoDock—
Tools E#GAHN Y PDBQT SCAFFIRA & i H A4S, H]
AutoDock Vina B #E4T 73 XF 422 LS ik v 2545 2%
oA RS RR, BNV TR F 32k
R VA= RS

2R

2.1 W2 B R Sl S R R P R e R P S
53] “ A2 Renshen”“ AR Baizhu” “f5 % Ful-
ing” “H # Gancao” A %3 115 4, Hp“ A=
Renshen” 17 4>, “FH A Baizhu”4 4>, “FR% Fuling”
6 1™, “HHE Gancao”88 1>, AR USRI R
(Medicarpin) , 5 2= & (Isorhamnetin ) . 7-H %8 3&-2—
FH 3L 57 35 i ( 7 —methoxy —2-methyl isoflavone ) , 7= 4
1% 2% (Formononetin) . & £ 5 2 i ( Calycosin) . LI
Z5 1 (Kaempferol ) Al B 2% ( Naringenin ) | il 5 H H A
B[ ( Glypallichalcone ) . Y6 H 5 %2 (Glabridin ) i J2
% (Quercetin) . S.{§% (Stigmasterol ) ,B—7+ {3 i
(Beta-sitosterol ) . AZ BT th2(Ginsenoside th2 )%,
WIREE G155 225 PP .

2.2 PRFAHICHE PR 308 3 4G R B 2 A5 3 5 o A G
BELAIHE 1391 />0 K 2 W HE AR A Gk PR H A2
B AGRISCHEEA 91 4, WA 1.

Drug Disease
- ﬁ’:\- e
.'// . N
r}rl
|'I{ \".
134 |\ 11 1300
'.\ |
A 4
b /
b - o
\\, I
E1 A5 ERERERESFEE



537 BH T
2024 5 4 A

RS SS

Journal of Medical Information

Vol. 37 No.7
Apr. 2024 FEHEERE

2.3 P2 IE PR~ R s P A R O A S
Yoy B Fag vh 24 -3 M R o3 -3 A I 2% UL IR 2.
W25 B 207 A5 s PR 112 NP
TR 91 NG A1), It 837 SRR TR
SR FORPIHE B EAE IO R . MR AR ik
HHEAA T 6 ALA A, HE 1 Degree {H H1 K2/ E
Pl M % (Querceting, JEE 67 43) . 1LIASH)
(Kaempferol , FEAH 27 43) M e &= ( Naringenin, JEX(ER
18 43) . H ¥4 SR ER a(Licochalcone a, JE{H 1443 ) .2
W46 8 Z (Formononetin, FE{H 14 43) . 7-H & k-2
FH L5738 (7-methoxy—2-methyl isoflavone, EE
14 53) .
2.4 PPL P2 (R R AZ OB R B 2 e
B FEAS EE PPL 2K IR LR 3, i Cytoscape F4 7
Bl 4, AT ULAL T 00 o7 B 0 0 05 A MEV R 2 1 1
(ESR1). M B it # % 52 & (NR3C1) Jun 3 fil}

String

MOLOO0449 MOLO005320 _MOL005399
5 - 'MOLDG2579 M—OLODS!SS
LQOSaZ*—MQLQDS’M& a

’Mor.orméq\

SPP1

RXRA CYP19A1 ICAM‘I L4

CCND1 - ,'f/-‘

MOL000273 MOLoooza«:I
MOLO0028?  GL000296

oo

A
RUNX2 LE L
" .CA2  NCF1  NOSz'

(JUN) A5 5 1% 3 55 sk W% Hl 1 3(STAT3) 22 44
JRE AR [ 3(MAPK3) , X 7] B2 DU R TR
JT OP [ G5 A5
25 GO UIREEHET it GO EHESMISE] 1827 4~
AR, 47 UL LR 119 ST UIRE R H .
TEAE )3 R v o 2200 RO S A Y S 4
JRLXCT A2 RN ) SO A5 5 7 24 L Bl R
P BRI A 7R 4> T O REH S T 29 X DNA &5
BN TS MR A%, WA S5,
2.6 KEGG {55 % KEGG &£ 155 160 &
KEGG {55 % , Horh {345 AGE-RAGE \IL-17 {55
BTN F%E{%#ﬁ HIF-1 {558 % . TNF {5 53 #% .
ﬂiﬁi%ﬁ?F A % RS R 8 % MAPK | 2T R
T ERIBHESCHT R R RS 5@ . Th17
4 fits . PI3K—Akt NF-kB . Wnt Z5{5 5@ 1%, WA 6.

MOLOGO7e 7
_ wioloosaes
MOLO0S308
MOL005344

AN

W\
OLODM‘! ?h\‘MOLDMMB MOLDDO359 MOL004891 MGLOMGSG
'ﬁDLDOﬁDﬂB MOLDDQ392 MOL004356 MDLOO021 1

VMOLDMB& MDLDGAE11 MDLOO'?ESS

%ym_omazr
‘ MOL0D4815

VEGFA NOS3
\ | /S
hy /

b
MOLO000072  MOLO00033
MOL000049  MOLO00022

ok

PR s AR AT, KO s R P2 Ul Sr , 2T R 24
B2 “hE—EmEm s - a" Mg



537 B T RS SS Vol. 37 No.7
FEH#EEE 2024 4 4 A Journal of Medical Information Apr. 2024

B4 FR%

ponse to xenobiot
response to oxidative stress
ceflular responze to chemical stress

to i

response to nutrient levels
response o reactive axygen species
cellular response to oxidative stress
response to metal ion

steroid metabolic process |

membrane raft

membrane microdomain {
transcription regulator complex
caveola |

plasma membrane raft

qualue

RNA pol Il

2e-04
vesicle lumen

smooth endoplasmic reticulum
endoplasmic reticulum lumen
focal i

nuclear receptor activity

ligand-activated transcription factor activity {
DNA~binding transcription factor binding |
heme binding {

tetrapyrrole binding

oxidoreductase activity, BabBA HErPeg N agaclnRNAChindng rapscriplipn fagior Sindina

transcription coreguiator m
protease binding |
nuclear receptor binding 1

de-04

e |||||||I||‘

(=]
8
w
o

gn

5 GO BE& AR




537 BH T
2024 5 4 A

RS SS

Journal of Medical Information

Vol. 37 No.7
Apr. 2024

HEAFERF

AGE-RAGE signali y in diabetic
Chemical carcinogenesis — receptor activation
Fluid shear stress and atherosclerosis {

Bladder cancer

IL-17 signaling pathway

Leishmaniasis |

Proteoglycans in cancer

HIF-1 signaling pathway -

TNF signaling pathway -

Estrogen signaling pathway 1

Endocrine resistance |

Relaxin signaling pathway

Colorectal cancer

Chemical carcinogenesis — reactive oxygen species
Prostate cancer

Breast cancer

Hepatitis G

MAPK signaling pathway
Hepatitis B

herpesvirus infection
Rheumatoid arthritis
Mon-small cell lung cancer
Thyroid hormone signaling pathway 1
Pancreatic cancer

Kaposi sarcoma

Chagas disease 1

EGFR tyrosine kinase inhibitor resistance 1
VEGF signaling pathway

Human cytomegalovirus infection |

Th17 cell differentiation

o

ions 1
Lipid and atheroscierosis | -
[
=i

qualue

1e-08
2e-08
3e-08
Ae-08

=)
(2]
a
£
-3

B

=}

6 KEGG E&ES

2.7 TR EIE BEHOCHER &5 8 1 (JUN,NR3CI,
STAT3,ESR1,MAPK3 )5 3= 15 M ali oo 7 X 22,
05 S TR I B (R4S A B < -6 Keal/mol

ATRERA RAFRISS & ), Horp itz K 5 JUN S5 a1k
e, 8 pymol B EIE 7,

g“ s

7 SFRHERIE

3itig

HR B DA A LR DU A A At = R A R L
B, BB B AL . BT A B a A ik vl i
RTINS R B Bl AL TR AR R G A
Bt . NI R GEH , M9 n] fE o 9815 7R A i3
FOKFRRAS L BB RZ AL B RGP
PRIk PR B R P A 2 e B OB RA Y 3 22
J7 SR Z— , LR A IR 52 AR 19 390 ] il
WL B TR R, i TR U AR RO R Al
i &% 3R 22 JIK (GIP) ML sy il 28 A k-2 (GLP-2) A
LA B B A AR A2 AR P
HE; [ A 2R AR -1 (GLP-1) RERSfE 2 B 1L, Xof
A EAIETEE . B E MRS RS IR

D] s EalRE g N 2R o 7oA wi 177 = )
REED, BUz A e 25 A R — s iR R . B
FATFE e B rb 25 07 DU 17 RE 40 i 25 O 5L B
90 d IMLVE 555 F AL Ak , BE I 2 58 I v HiT 0 R B
GLP-1 73, HLRESCAE X PR K BRUBR S B 2
JL RSy A A MOTETR IR N A A L) e GLP-1 727N
IR, BT W26 2 B~z oM 2 RO - A
IRYT OP I Z MG RSy, Hoh 248 5 2K (For-
mononetin ) % TA A J& —Fh M HESRL R ", AT B
e, it p38MAPK JEHA 175 5 B AH A L o
ARy A B AR, A IR L s 1y T A
B 18] 75 5T 408 (BMSC) B 46 A BSC B F
FAREN, il iz & (Naringenin ) i@ i H0 84k  PT 2 FIAE



537 B T

FEHERSF 2024 4F 4 A

ik

Journal of Medical Information

E2EER Vol. 37 No.7

Apr. 2024

MR TS PR e A TR AR M R
B 2% (Quercetin ) 0B & BTBR A FI 68 238 10 98 55 [ I
FE T,

LI e VU TR T OP T I, &
PUOCHE R S ME R 2R 1(ESR1) WE 2 i & 7
&R (NR3C1) Jun 3 (JUN) 5515 5 55 806
A+ 3 (STAT3). Z2%535 408 F % 3(MAPK3)
o WFIE R RN SCE A STAT3 AYE S K
T AT B N, A STATS il it 5 H S s 7458
VTR E AN NFATL {5 516 S0 5%, RN
B A e A RS TP B R FE B E A, MEDK
Rk 1(ESR1) Wi BT R 2 & (NR3C1) 58 it
B P OC R B, S ST A6 28 J5 i A R B
MR, A MAPK3 K HILH (MAP-3K10 F1
MAP3K9) A {84313 o e 28 9 1542 A1 MAPK
G5 S 5T B KA 19, JUNFER AP-1
SRR TR, P75 S B AELA B TR B, AR
gl o R B . R S JUN BA Rl
SEMEEARES, PR IUE FiE i 298755 JUN
SR IR 1T R A H ek B s A A A P o
(LA .

KEGG Z5 53 B WU 77 i3 1 T B A o AH 5
%A AGE-RAGE \MAPK .NF-kB.IL-17 .PI3K-
Akt Wt FF 50 H . A FF o 2 B8 RE
I BREAME , &L AGE-RAGE {551 i 78 H
RYEEZAMEA, = MBPPIRE T 580 AGEs 1T R,
U5 S A U IR R R B R A i A
RAW264.7 4l i b 477 GLP-1 321k (GLP-IR),
GLP-1 il 454 GLP-1R DL RAEH WA, i
AER R GLP-1 3ZIAR¥ a7 vl 38 i 22 B (5538
X BB R O R, sk A iR & B GLP-1 52
K7 n] A i AGEs-RAGE-ROS il %, it
JE S 2 FROHE PR KBS A% ol 200 e 2 B 410 o B it
W™, MAPK 38 & — SR ZEAR N 3 S22 A ] oy
22 A B AR B K o B R Y 15 5% T %, AGESs
AT R MAPK (988 1838, st ik U 10 o4 iz 41
AL (EPCs ) ) JS5CE AHME A0, A 275 F 98 A B
P kAE g —Fh GLP-1 Z &3 sh )i 4 GLP-1R
FIiH] NF-xB F1 MAPK 38 S50 ] - 20 i A= 1™, 55
A5 A B ) IR 3 o S ik M e T R et
I AMPK KA NF-xB F1 p38MAPK {55538 [ ,
A A 4 R B DA s B A, 1L-17 4

PFFH Th17 4= A, TL-17 {553 % 0 3405 fE
PR SRR B AR A AR, RS e IR 28 I T 2 M
RN BEREL Th17 A0AEHS AT 1L-17 K- THE,
PRIEE AR s Th17 ZHAE AT TL-17 J& 8 BSAME &
LI OGS 53, AT DA B BB AN AE IR YT i
PEIT LR TEREAR®) . PI3K-Akt {553 2 0477 A%
B ARG 5 o R TR R B, AR
1 SHAS VA B A EEAE A, R GLP-1
ZARB S Exendin—4 383 F i IGF-1R ik fi
I 1GF-1/PI3K/Akt {5538 [t , AL HF Bl i 4 B b 5 )
Wt {55538 #1755 08B 4 A A3 Ak R 0 i v 240 e
Az, TR R B AR B WS R
BEAAEIR ST RS BT ™ A 52 KB Wit
AT RETE GLP-1 ek B g sy it B rp 45 7 8
BEAE IR, 33X 0] REJZ DAL 18 1890 B BB A E 1 N TE
PLH

i bR, VOE 5 v Ae R o W R R
(Quercetin) , 111 4% B (Kaempferol ) , #li iz 2 (Narin—
genin) S5 A5 & AL 4>, P87 ESR1.NR3C1.JUN,
STAT3 .MAPK3 S CHERE N 3Rk, MR H T AGE-
RAGE .MAPK .NF —kB .IL -17 .PI3K —Akt .Wnt % 1§
SIS YN T R AR R R R R R R YT
OP MAE o (H M 4 25 B 22 IR 2510 S8R R C R
U], BT SC I e T E— 25 AR AL, AR
FEHEE MM IR IA B BTN A
S 23k
[1]Modi A Sajjan S,Michael Lewiecki E,et al.Relationship be-
tween gastrointestinal events and compliance with osteoporosis
therapy: an administrative claims analysis of the US managed
care population(J].Clin Ther,2016,38(5):1074—1080.
(2% 79,302 B 1 B 5 N BN A R AR AR R R E
B IR BRAME 09 SR AILR IR [J].FR IR P B 25,2022,15(5):812—814.
BIBALE,EF F.B8E9,%5 8 FHIZHET RFEANE G
L)) R AE S X T £,2022,11(9):32-35.
[4] £ 35 #6483 K R AS 7T LRI £ K9 B B R RANE F
REA]).TE P EEBEF L 2021,27(5):742-744.
(514 %%, % A2, F 22 5.8 BB GF R[] F
B RSN 2 &, 2022,28(8):1223—-1227,1243.
[6]Cho SK,Kim H,Lee J,et al.Effectiveness of bazedoxifene in
preventing glucocorticoid —induced bone loss in rheumatoid
arthritis patients[J]. Arthritis Res Ther,2021,23(1):176.
[7]Bollag RJ,Zhong Q,Ding KH,et al.Glucose —dependent in-

sulinotropic peptide is an integrative hormone with osteotropic



537 BT
2024 4E 4 A

RS SS

Journal of Medical Information

Vol. 37 No.7
Apr. 2024 FEHEES

effects[J].Mol Cell Endocrinol,2001,177(1-2):35—41.

8| F M A AR AR X F FPHRIWEEFTHT LI LXK
Ao A5 FOKFFra )] F B R R A 4 &,2000,6(3):71-72.
(917K 0. v B F- i 3§ 45 fs BT A1 K R GLP—1 4L 3 0 7 &
e R B E AU [D]. 4 5% d B 2 12,2019,

[10]524% £ .09 B F 7 *+ M % A48 Jk % K R GLP—1 K -F &
B e Hoa D). Fdnb & P E K5 2013
[11]Kaczmarczyk —Sedlak I,Wojnar W,Zych M,et al.Effect of
Formononetin on Mechanical Properties and Chemical Compo-
sition of Bones inRats with Ovariectomy—Induced Osteoporosis
[J.Evidence —Based Complementary and Alternative Medicine,
2013,2013:457052.

[12]Liu H,Yi X,Tu S,et al.Kaempferol promotes BMSC os-
teogenic differentiation and improves osteoporosis by downreg-
ulating miR —10a—3p and upregulating [J].Mol Cell Endocrinol,
2021,520:111074.

[13]Orsolic N,Nemrava J,Jelec Z,et al.Antioxidative and Anti—
Inflammatory Activities of Chrysin and Naringenin in a Drug—
Induced Bone Loss Model in Rats [J].Int ] Mol Sc1,2022,23(5):
2872.

[14]Vakili S,Zal F,Mostafavi—Pour Z,et al.Quercetin and vita-
min E alleviate ovariectomy —induced osteoporosis by modulat-
ing autophagy and apoptosis in rat bone cells [J]J Cell Physiol,
2021,236(5):3495—3509.

[15]Yang Y,Chung MR,Zhou S,et a.STAT3 controls osteoclast
differentiation and bone homeostasis by regulating NFATc1
transcription[J].J Biol Chem,2019,294(42):15395—15407.
[16]Garcia —Rojas MD,Palma —Cordero G,Martinez —Ramirez
CO,et al.Association of polymorphisms in estrogen receptor
genes (ESR1 and ESR2) with osteoporosis and fracture —in-
volvement of comorbidities and epistasis [J.DNA Cell Biol,
2022,41(4):437—446.

[17]Jiang Y,Lu Y Jiang X,et al.Glucocorticoids induce osteo-
porosis mediated by glucocorticoid receptor —dependent and —
independent [J].Biomed Pharmacother,2020,125:

109979.

pathways

[18]Yan B,Li J,Zhang L,et al.Identification of B cells participated
in the mechanism of postmenopausal women osteoporosis using
microarray analysis [J].International Journal of Clinical and Ex-
perimental Medicine,2015,8(1):1027-1034.

[19]Lerbs T,Cui L,Lerbs CM,et al.Expansion of bone precursors
through Jun as a novel treatment for osteoporosis —associated
fractures[J].Stem Cell Reports,2020,14(4):603—613.

[20]Mo L,Wang Z,Huang H,et al.Integrated analysis of crucial

genes and miRNAs associated with osteoporotic fracture of
Type 2 diabetes [J].Bio Med Research International,2022,2022:
3921570.
[21]Li Z,Li S,Wang N,et al.Liraglutide, a glucagon —like pep-
tide—1 receptor agonist, suppresses osteoclastogenesis through
the inhibition of NF—kB and MAPK pathways via GLP—1R[]].
Biomedicine& Pharmacotherapy,2020,130:110523.
[22]Cheng Y,Liu P,Xiang Q,et al.Glucagon—like peptide—1 at-
tenuates diabetes —associated osteoporosis in ZDF rat, possibly
through the RAGE pathway [J|.BMC Musculoskelet Disord,
2022,17,23(1):465.
[23] 2% 7 .AGEs/RAGE i it MAPK 15 5 i 342 #t X R A
AR 4n R BB 48 B AL (D] F M % da B A K 5 2017,
[24]Li Z,Li S,Wang N,et al.Liraglutide, a glucagon —like pep-
tide—1 receptor agonist, suppresses osteoclastogenesis through
the inhibition of NF—kB and MAPK pathways via GLP—1R[J].
Biomedicine and Pharmacotherapy,2020,130(11):523.
[25]Lee W,Ko KR ,Kim HK,et al.Dehydrodiconiferyl Alcohol
Inhibits Osteoclast Differentiation and Ovariectomy —Induced
Bone Loss through Acting as an Estrogen Receptor Agonist|[]].
Journal of Natural Products,2018,81(6):1343—1356.
[26]2 2 A T IL—17/Actl/FOSB i 3448 3T £ X4k B 77 w8 77
B R 46 22 G B T BN W AE R AL [D].A8 M Ag i P B
25 K F,2022.
[27|Bhadricha H,Patel V,Singh AK,et al.Increased frequency of
Th17 cells and IL—17 levels are associated with low bone min-
eral density in postmenopausal women [J].Scientific Reports,
2021,11:16155.
[28]Xi J,Li Q,Luo X,et al.Celastrol inhibits glucocorticoid in-
duced osteoporosis in rat via the PI3K/AKT and Wnt signaling
pathways[J].Molecular Medicine Reports,2018,18(5):4753—4759.
[29]Zhang M,Xie Y,Zhou Y,et al. Exendin—4 enhances prolifer-
ation of senescent osteoblasts through activation of the IGF—1/
IGF—1R signaling pathway [J].Biochem Biophys Res Commun,
2019,516(1):300—306.
[30]Wang CG,Hu YH,Su SL,et alLncRNA DANCR and
miR —320a suppressed osteogenic differentiation in osteoporosis
by directly inhibiting the Wnt/[3 —catenin signaling pathway [J].
Experimental & Molecular Medicine,2020,52(8):1310—1325.
[31]Zhao C,Liang J,Yang Y,et al. The Impact of Glucagon—Like
Peptide—1 on Bone Metabolism and Its Possible Mechanisms|]].
Front Endocrinol(Lausanne),2017,8:98.

Wk H 41 : 2023-05-27; #2101 H 41:2023-06-12

S/ e





