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Abstract Osteoporosis (OP) is a systemic metabolic disease caused by an imbalance between bone resorption and bone
formation. In recent years.the Bushen.gluten-bone prescription of Fortune’s Drynaria Rhizome Decoction has definite clin-
ical efficacy against OP. Naringin,its main active ingredient, can effectively regulate the differentiation of osteoblasts and
promote bone formation, thus playing an important role in bone reconstruction. The active ingredients and derivatives of
traditional Chinese medicine are one of the innovative ways to develop original anti-OP drugs. In this paper, the mechanism
of naringin mediating osteoblasts to promote bone formation was discussed and summarized in order to provide theoretical
basis for clinical development of anti-OP drugs. This paper summarizes the latest studies and finds that naringin mainly
regulates osteoblasts to promote bone formation through MAPK pathway,SDF-1/CXCR4 pathway,PI3K/AKT pathway,
Wnt/B-catenin pathway and ER pathway. This paper will focus on the above 5 signaling pathways.

Keywords: naringin;osteoporosis;osteoblasts;signaling pathway; molecular mechanism

B 200 IR R S 0 L D B B AN A R B BB AL R T R A IR LR e R O 5 R A
JiE (Osteoporosis, OP) By % /8 % J& L F B B 0 370 o B TBRAE (9 AR 97 05 6 A 4% 00 6 104 - 40
I 00 B WO AR R AR A S B R . AT I
PRIB YT B BUE AAAE 1 75 58 2 AR R A il b

HETH . HEHRBERE 4 VB H (82174182,81974546,

82004201) 2B T IR 24 0 R e b LA A B B S ML T R
o gt 25 e B AR MR 55 4 4 35 4 e B35 Fl HAT [ R B A B T2 1800 ST 25 9 2o B
(2019kfyRCPY093) BB POE 54524 P 2Emahdl s m
U IR A 2 BE GIRIX L 430079) I SR O X R B P AE R ) IE A0 S A U A
? A RURRBE R IR U B 2 B BT 0 F ol B R b 2 AN A BUR R 2 B

ASE{EME#  E-mail:bobo3137@126. com fe#EER iR RENETESZRGBER. B



o I eh R iR AR 2024 4F 8 4 32 454 8 )

Pz W T BRI R ST o JT Al B S AT AR
J2 T I AT B B0 0 A A 25 ) F0 BT i AR 2 — L T
B WF 5T B UE 52 M Rz 6 BCE 40 A R AR .
AR SO A B2 2 FE SR A A SC AL R AT S A T
oAl B2 B on] a8+ MAPK., SDF-1/CXCR4, PISK/
AKT.Wnt/g-catenin FIHfE K 2 22 /& (ER) {5 5 3 i 4
P2 U A0 MR ST B BT AR RE 5 O Il PR T K BT BB A
i JELA 24 4 it e Lt
1 M#MEFNS MAPK {5 S8 B 2 3t & 2 B B9 HL
ol g RT3 S U 22 SR8 AR A 1 OB (Mitogen-
Activated Protein Kinase, MAPK) {5 5 i #&4(€ 3#F W% & 41
JL B 23 A B 3 gt . MAPK 3 % 35 205 40 i 36 (09 15
S GIR TR 28 A R A | A i 22 G R R A R W R Ak A
AR K R E AT BT
Z ) 3 MAPK LA Ay 4 L S5 = 98 55 R 1/2
(Extracellular-Signal-Regulated Kinasesl/2, ERK1/
2) . c-Jun 2 KK Vi i i (c-Jun N-Terminal Kinases,
JNK) \p38 22 24 J5i 3% Ak 8 U (p38 MAPKD) , 73 Jjl]
558 0 M4 58 5 8 1) oAk A0 R ) 58 BT T 4
Jitl (Bone Marrow Mesenchymal Stem Cells, BMSCs) i
34k 2 YA S5 5T 2R B L 305 B 1 1 (Activator
Protein-1, AP-1) fif F & JE & &k 4 & H 2 (Bone
Morphogenetic Protein-2, BMP-2) ] J3 3 1 I, #ll JZ
AT A B 9 o-Jun SRR I R S O 1 oo
MG NmiHEE RS K EER 2 ¥ 54 o Jun
G HE R i A S SCSE A R 1Y) Sk B PR SRR S L K
PR B X B OE & kAR E A 2 /9 B AR T
599 BIESRAEEN 2 R B R A,
ER AN SR IER AR N 2 BA U R AL
FH ) I 354 S R A0 i 5 O B R b e e R
(Alkaline Phosphatase, ALP) . Runt #H &4 % K+ 2
(Runt-Related Transcription Factor 2, Runx2) . & 45
#E H (Osteocalcin, OCN) .1 B fig J5i ( Type 1 Collagen,
Coll) % jii B b 25 25 11 22 350, Alr J2 47 W] 3 o 30
p38 MAPK {5 & % . RAS/RAF Kk i#i iy ERK1/2
A0S R A B A A R 0 e i el R O L
HE 5 A A 0 B U AR 1 AT Ak 45 T Rk R T
PR RS [ o BE A B A T R B i 40 e e B
filt Bz AT 3E Ak R 8 miR-206 #8106 Cx43, #F—
% MAPK 5 4 1 Cx43/ERKI i 1%, 2 7F K
iR AT AR i = i AP (S R i )
L o Al B H T 5 A MAPK {5 58 B rp Y 32 203 30
T 8% - Jun S0 SR i U A 1  p38 MAPK i #% \ERK
T I IR T R R A LT P AR TR R

93

2 WMEENS SDF-1/CXCR4 5 5@ 8 (23t B & 4

& 4 4k R 18 5E B9 AL I

e R T AT 38 o R S BT A4 B A AR 7 1 (Stromal
Cell Derived Factors-1,SDF-1) /# 40N T2 & (C-X-C
Chemokine Receptor 4,CXCR4){E 5 18 B AL 7k il B 40
Ha o4k K 3 5 . SDF-1 J¢ CXCR4 J& CXC 2K #a1k N
TG 5 S AR R B X SDF-1/CXCR4 B 5T
HIRA » B HLAE B (IO B8 10 66 BRI 4% L | 1A B 1B
O REE EEEMY . AR E G 4~6 Fi
e B 468 1) 75 5 1 400 JH B 1L 0 Sy s 1 6 B Al B
A Az 3F + CXCR4A #0145 AMD3100 41, 25 i p
U520 0 S 25 1 R T T it s D R B 4 i 1)
Fo 5T ML A5 T ] G 22 T X B A e 8 MR
20 L1 A Rz 1F -+ AMD3100 4 57 4k 45 35 5 25 e
5 —WE G A A Tw) e i e 1 4k BN ZF Sl 490 1 40
L5 . P75 SDF-1 mRNA 2 ik & & 2 Tt & . [5] i
AH 6 EE A CUn A 4 R il . Runx2 B 45 28 () AL 4 4F
B OCHR F i Gk [ 25 B L A AMD3100 B
Wi SDF-1/CXCRA {5 5 1 % & » A B4 A W AH 5% 3K
HRB R HE T, 058 # & Al K -+ AMD3100
2R CE RE 0 B B X S AT AT S AR AE, T
AMD3100 & CXCR4 ) il 77 £ [7] i i1 2 CXCR7 (934
T 5 AT A B I O AL SR AFAE O — 4538 B% (SDF-1/
CXCRT) « il Bz -t w3 i 123 A 30 B 234 s o A7
AT REHH Bz T %M it SDF-1/CXCR4 18 PR #F 155 A
A A R 0 T AR E R AR
3 MEHENS PIBK/AKT/mTOR 55 & 8 . {2 # 5L

B 4 B 53 1k R 18 5E RO AL I

Ailt e RT3 a0 Wl R 56 LS 3 (Phosphatidyli-
nositol-3 Kinase,PI3K) /& [ % fiff B (Protein Kinase
B,AKT) /% 1A % 2 ML 2 1 (Mechanistic Target
of Rapamycin,mTOR) {5518 HAE ¥ 5 40 B 41k A
145, PISK/AKT/mTOR {55 i #% 42 4 75 44 M AC 3
28 B A DG {5 538 I . PISK 5 4l i {5 5 % 3 %
VUM OG s AKT 76 20 M A7 1% A T b A #5855 2R
mTOR & — Ff 22 2 1R / 55 2 R G » 2 40 i 26 K AT
IR e e VS I SR B/ R Nt D B A G T
PI3K, # W2 1k iy PI3K ik — 4 #% i PI3K/AKT/
mTOR {553 ¥ . 2 5 40 M 3 07 . w58 81 - i
A T 8 1 i B2 Ak BN DA 0 L e R A B
A AKT SRR A6 15 5 R 70 A bn 35
BE R B & 1 (Osteopontin, OPN) #3519 i,
1M AKT 58 A2 7R 40 i 7T 5 5o B 8 i 02 nl i 1E . %
W5E & W UESE T PISK/AKT/mTOR {5 53 # (4 #4076
AT O [ 9 5 R A MR S R AR R 2 R
A REEA 2 FRIKM T & WA IE E R PISK/



94

AKT {5530 A DG FE R K3k . A 058 o0 b e &
i 22 R R A A MORME T T K B A
A7 & B Bz 7 o v 4 R PISK i AKT JE J 2k
Fifg ikt . 5 PI3K/AKT/mTOR {5 5 i f# 41 1
AR LG Al A T R4 K B PISK/AKT/mTOR {5 %
AR OCHE TR A L H MEAR B A W AH DG TR ik
VR RN M R A A B T B R i Rl R T A
KEEBEEMEESS:SHR NS gHd Tt l
Wi FH OG PR 7 11 e ik W S B 0. iy b mT D A e A T
it PISK/AKT/mTOR {5 5 i@ % {2 78 il & 4 i A
W o 85 SR A L 1 AR O
4 MEFNS Wnt/B-catenin 5 S B R FH BB H

B 4> 1% R 18 5E B L )

il Bz 1 0] 3 2 Wnt/B-3% 3 8 [ (B-catenin) {5 5
T AR T R 20 Lo Ak B E . Wnts 2 — 2840 WA AU
B EES S MG 5 oAk S PR T, B-catenin J& 45 5
HEHE AW EE, 75 Wt {5558 8% b & 3% 45 40 i1 A
i VE R . Wnt/B-catenin {5 538 B (14 3006 7T LA
BH 1l B-catenin [ R fiff » 55 0B 88 8] 78 53 1 410 i X3 8 28
BAE M 2N AR, B EFWAE S EA A
(Sema3 A)#f: 2y Wnt/B-catenin {5 538 A 30 7] H &
K EE AR R R TR TR L A 2R SR BT B
10 B P TR B A E o A IF 5 3 K AR i T 1) 5
Jii 41 2 ( Human Adipose-Derived Mesenchymal Stem
Cells,hADMSCs) B Bl 73 2y i 80 fb & (H, O,) 5 T 41 .
il 2 2 VHL O, + Al 2 A7 4 R H, O, 7T 5 A g B
P51 18] 78 5T 1 240 B 480k 0 00T i — 25 R 8 B-catenin
040 o 199 2 1 Ceyelin D1 mRNA K 2 5 #0223
5 BRI s A R R LB ) AR s O = =
B-catenin 1 4 ifd J&] 11 2K 11 2 0k 1=, 2E 1002 i2F AR U
P 1] 38 5T 248 MR o3 Ak s A Wne 5 5 38 #4100 i 57
DKK1 J5 ,B-catenin FIZ B & AR X EI B T,
Rz HF R B A O U ES . T D) — Fh T AR AR
N-Z Bt B 2 R (NAC) W RE 55T H, O, 7 A2 1Y 1l il
5 A A T T BB AR O — R B AR
i1 Wnt/-catenin {5 5 38 #§ & ¥ 4E H . A2 2 1%
CE I A Ei
5 MEENSESEZAESER. RENBSHERS

1k B 1 58 M AL

oty B T3 A IR OB AR A2 R G i L A R A
W53 Ak ML 35 . MEVE R T AR T R 4 A2
B A A A Ak B R . MEVOR SRR RN
B R R AR, MRS R s
XoF 1B A e A W 2 RN . A ISR R U B S )
BR AN BB HL 53 Ry 28 10 B — s A B Al B2 4L
IE53 0 45 T AR OC T T, e B B AT A A A A 1 K

Chinese ] Trad Med Traum &. Orthop,Aug. 2024, Vol. 32, No. 8

B0 I 2 N BB 3 i R 1 RN R
PR B T Y F1 2E R 4 T MR E MRS
M BEAL R A B A AL RO M E A R R
L 2R WA B T R ok M U R A2 A B 0 S Ay
2 5 — LA 5T 3 K il e e BAE T
BCH L AR L R R B A R T S G R 2 iR iR AR
P I B A A 5T A IR I AT 1) Bl 4 S 56 8 A B
7 8 A VA R0 /0 R A S A A0 A A% M R
2R B B GG 0 R R 2 RS T B R L 3R
B il Bz A RT3 3K A2 A B 0 R R I T M L O
fils b R A 0 A R A 7 1 M U 3R A2 A L TR SR
SR o v N I U RS R (RSl
G310 F 5% K A R VR T L929 40 g fn MC3T3-
E1 400 )5 &6 0 & B0 330 3 52 Kk &35 98 0 [H) B
o 1 O Y 1 0 R R NS B - o (N o I £ 4
AW EEEEEEN 2 REENE LM
BT X SEAF 5T L 12 A B P F TSR AR A R L R
4 06 40 e R L 1 — 2B 500 T A R A R i
i3 N SRS & i) A= g ) 5 o AP T o NS
TR R EZ -,
6 NG

Hh 2 TSR R T B B A RE 1A R A
TE ORI TE R oy 22— A E A A M A | s
T A 2 BAE FH . I b 2 0 O A O &
AREDF P TR A RS XA ig Rz —. A
SO Fp 2 3 B A Bz T X AR A0 A R G T
AT T RGuLi b X SEBF 5 Ry e A 36 7 B IO 68 A 1)
B R AR T B AR L [ B 288 T AR R TR AR
R EARTEAT el Bz AT 02 5B 200 B 1 5 o3 Ak 1 15 8
% AR 25 0 2 0 A I SR K T X O I 4% {5
% 1) R R B B MV R B2 AR T BB AR O — A B R
AR M AEFE o 3 AP R R S0 50 UE S0 Mk 8 3R 22 1A i
% 5 40 L 5 N 9 PISK/AKT . MAPK % {5 544 538 i
AHEAE o & 4 55 B 1 A 0 4 00 0 M 9 R 2 A 5
WREAG WS EA R MEENS o Jun &% K i
WEEAGRIENE &Y IHERTHIEEA 1 44
A7 A5 5 B-catenin 3 of 34 5 1 () 75 5 40 M X 1 B
AR 2 BN E T I 1 R 40 M 531k T
ER N T T e B RN i N = I 1
B PN I A I M 38 3 9AR T B OB A E 1) 58 R LV A
R B SN 51 I B8 A LB & Al 2 A Sk — o 9
MELER A A Dy AT R R I R VA T T A
SiE 2 LB I B

SR B AT AH W AR AEFE AL L 75— BT
o83, K & BF 52 & W] SDF-1/CXCR4 {5 538 #% 5
S B 40 L B 43 A U0 AE O L T Bt Al Rz L SDF-1/



o I eh R iR AR 2024 4F 8 4 32 454 8 )

CXCR4 15518 B b h 1 20 IO 1) B 4 F 5 1 20 A5 BR 5
CXC ZE I 77 i A7 A A . 5437 55 4k B2 T 02 32E 1
240 e 304 5 1 DDA G B N AT A . 5 K il Bz 3
P B3 S ) 5 Al e R 2 9 R S AL 7 T 4
FOIFRORA A SR A B 58 A B8 A AR 79 T K
Il RIS . AR SCR GELsah 1l Bz 17 9 45 0001 4
0 A 25 Ao LA 9 15 - 3 AL ) B G B )4 A TR R
— L HE AN RIS E

&%k

1]

(2]

[3]

[4]

[5]

(6]

[7]

[8]

(9]

(10]

[11]

(12]

ENSRUD K E,CRANDALL C ]J. Osteoporosis[ J]. Ann
Intern Med,2024,177(1) :1-16.

rh AR 2 2 2 B 0T P R A R R 4 2. R M R O
FASE 2T 16 R (2022) [T 1. v A8 5T 00 W 0k 5 2%
#,2022,15(6) :573-611.

SHARIFI S,MOGHADDAM F A.,ABEDI A.et al. Phy-
tochemicals impact on osteogenic differentiation of mesen-
chymal stem cells[J]. Biofactors,2020,46(6) ;:874-893.
ZHENG S, WANG Y B, YANG Y L, et al. LncRNA
MALATTI inhibits osteogenic differentiation of mesenchy-
mal stem cells in osteoporosis rats through MAPK signa-
ling pathway[J]. Eur Rev Med Pharmacol Sci, 2019, 23
(11):4609-4617.

ZHAO P,XIAO L,PENG J,et al. Exosomes derived from
bone marrow mesenchymal stem cells improve osteoporo-
sis through promoting osteoblast proliferation via MAPK
pathway[ J]. Eur Rev Med Pharmacol Sci,2018,22(12):
3962-3970.

WU ] B,FONG Y C,TSAI H Y,et al. Naringin-induced
bone morphogenetic protein-2 expression via PI3K, Akt,
c-Fos/c-Jun and AP-1 pathway in osteoblasts[ ] ]. Eur J
Pharmacol,2008,588(2/3) :333-341.

A MR 5 SL N SF L A T U IR RO S R AR -2
kI BB 20 M MC3T3-E1 3458 Ak i g [ ]. 46
P 11 BE 2 2 75, 2017, 35(3) 1 275-280.

MING L G,GE B F, WANG M G,et al. Comparison be-
tween 8-prenylnarigenin and narigenin concerning their
activities on promotion of rat bone marrow stromal cells’
osteogenic differentiation in vitro[ J]. Cell Prolif,2012,45
(6):508-515.

YIN L,CHENG W, QIN Z, et al. Effects of naringin on
proliferation and osteogenic differentiation of human peri-
odontal ligament stem cells in vitro and in vivo[ J]. Stem
Cells Int,2015.:758706.

JARR Py e 95 LA R E AN AEM T T 4 T 5
4R 20 B A A T S LT 0. v [ R O A 2% . 2022,
28(8):1099-1103.

SRt PR I PR NG L S5l B VR 4R R AN R S
PRI BLARI L. v B4 80T 3% BF 5, 2023, 27 (11) 2 1722-
1727.

LIU X,DUAN B, CHENG Z, et al. SDF-1/CXCR4 axis

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

modulates bone marrow mesenchymal stem cell apopto-
sis, migration and cytokine secretion [ ] ]. Protein Cell,
2011,2(10) :845-854.

KAWAKAMI Y,II M, MATSUMOTO T,et al. SDF-1/
CXCR4 axis in Tie2-lineage cells including endothelial
progenitor cells contributes to bone fracture healing[ J]. J
Bone Miner Res,2015,30(1):95-105.

WANG Y P,BAI S L,CHENG Q. et al. Naringenin pro-
motes SDF-1/CXCR4 signaling pathway in BMSCs osteo-
genic differentiation[ J]. Folia Histochem Cytobiol, 2021,
59(1):66-73.

ZHANG L,HE H,ZHANG M, et al. Assessing the effect
and related mechanism of naringenin on the proliferation,
osteogenic differentiation and endothelial differentiation of
human periodontal ligament stem cells[ ] ]. Biochem Bio-
phys Res Commun,2021,534:337-342.

TANG Y H,LI'Y F,XIN D W,et al. Icariin alleviates osteo-
arthritis by regulating autophagy of chondrocytes by media-
ting PI3K/AKT/mTOR signaling[ J]. Bioengineered, 2021,
12(1):2984-2999.

XU J.YI Y,LI L,et al. Osteopontin induces vascular en-
dothelial growth factor expression in articular cartilage
through PI3K/AKT and ERK1/2 signaling[ J]. Mol Med
Rep,2015,12(3):4708-4712.

WANG L B,DAI F,YANG Y S,et al. Zeolitic imidazolate
framework-8 with encapsulated naringin synergistically
improves antibacterial and osteogenic properties of Ti im-
plants for osseointegration[ J]. ACS Biomater Sci Eng.
2022,8(9):3797-3809.

ZHAO Z H,.MA X L,ZHAO B, et al. Naringin-inlaid silk
fibroin/hydroxyapatite scaffold enhances human umbilical
cord-derived mesenchymal stem cell-based bone regenera-
tion[ ] ]. Cell Prolif,2021,54(7) :e13043.

GE X T,ZHOU G. Protective effects of naringin on glu-
cocorticoid-induced osteoporosis through regulating the
PI3K/Akt/mTOR signaling pathway[]J]. Am J Transl
Res,2021,13(6):6330-6341.

VALLEE A, LECARPENTIER Y. Crosstalk between
peroxisome proliferator-activated receptor gamma and the
canonical WNT/B-catenin pathway in chronic inflamma-
tion and oxidative stress during carcinogenesis[ J]. Front
Immunol,2018,9.:745.

MA X L,LV J] W,SUN X L,et al. Naringin ameliorates
bone loss induced by sciatic neurectomy and increases
Semaphorin 3A expression in denervated bone[ ] ]. Sci
Rep,2016,6:24562.

WANG L,ZHANG Y G, WANG X M, et al. Naringin pro-
tects human adipose-derived mesenchymal stem cells against
hydrogen peroxide-induced inhibition of osteogenic differenti-
ation[ ] ]. Chem Biol Interact,2015,242:255-261.

EASTELL R.,O'NEILL T W, HOFBAUER L C, et al.



96

Postmenopausal osteoporosis[ J]. Int J Mol Sci, 2022, 23
(3):1376.

[25] PANG W Y,WANG X L,MOK S K,et al. Naringin im-
proves bone properties in ovariectomized mice and exerts
oestrogen-like activities in rat osteoblast-like (UMR-106)
cells[J]. Br J Pharmacol,2010,159(8):1693-1703.

[26] WU G J,CHEN K Y, YANG ] D, et al. Naringin im-
proves osteoblast mineralization and bone healing and
strength through regulating estrogen receptor alpha-
dependent alkaline phosphatase gene expression[J]. ] Ag-
ric Food Chem,2021,69(44):13020-13033.

[27] CHENG C, PENG X, XI L J. et al. Feasibility study of
oxidized naringin as a novel crosslinking agent for crosslinking
decellularized porcine Achilles tendon and its potential appli-

cation for anterior cruciate ligament repair[ ] |. ] Biomed Mater

(k3% 91 7O

Fe A i R LZL i AR R DA S8 A Tl 2 9 A T
RN b AL L bk R R AR AR
ABAB MNP AL 2 R P9 AR SR AR I 2 » i I 32 A T
CUBIET . KCREAE I K AL AE L i HLE S 5 e 4 B Tk 4k
S R g U TR A A 24 B L R AR s T A
TR » 7 30 TR B RS A O I e KOs O il ERAE
AT BFAGAE B T VKT R AN LB B
WCETE RAT CEIH R VFLA BEEY VR B KR H A
B AT R 7 2 2 AN Z 0T A 5 T
FWEEZH—T7 20K 5 TR TH RS - ARSI KO
B2 TP WA H IE R IET B S S TP K
A O s BT 4 AR KRR B 8 XU Al S
PRI B0 R BEE SO WS I — Ve 97 20 A T
TEUE” SR AL TV P B L LT i, SO R T R
L KIETHOBE KM FA W B 2 T I B Z 30
RACH I T S T el e 5 DU B A B HAS 5 B R
i A AT SN I 5 AR AT i T R RN L I AR 5 2
U B Ny A 2 SR B AT 2 0 2 s ] kL i A
e F2 0 L AT ILZ S I LAY 0T R £ s FL A B2 F
P A T L 9 J 1 e 5 S B A AT R B TR &
R I PR A S AR T2 B AT I
A FAZGHE o PRI 25 5 5 T 7K T L % Y S 28 3 A
R PR R PR ANE 25, R B S e I K
oA R 2 IR A AT i ) R T AR R U R
i r 25 24 s PR A A0 0 155 TOUR S SN BRI AL 18
2y ELIR I . BT I TR SR T AR YA v S 1R B FRAT
RBPE » AR THESZ e — P3N TR 7 I .
3 NG

T R S 580 19 9 4 A e 5 AR RS A K A /T

Chinese ] Trad Med Traum &. Orthop,Aug. 2024, Vol. 32, No. 8

Res:A,2023,111(2):170-184.

[28] YU K E,ALDER K D, MORRIS M T,et al. Re-apprai-
sing the potential of naringin for natural,novel orthopedic
biotherapies[ J]. Ther Adv Musculoskelet Dis,2020(12) :
1759720X20966135.

[29] BABU R L,NAVEEN KUMAR M, PATIL R H,et al.
Effect of estrogen and tamoxifen on the expression pat-
tern of AP-1 factors in MCF-7 cells:role of c-Jun,c-Fos,
and Fra-1 in cell cycle regulation[ J]. Mol Cell Biochem,
2013,380(1/2):143-151.

[30] GABRIEL M, SHAIMIN S, JOSEPH P, et al. B-catenin
and BMP-2 synergize to promote osteoblast differentiation
and new bone formation[]J]. ] Celluar Biochemistry, 2005,
94(2):403-418.

Ok A% B #1.2023-11-16)

53 OB 305 L R SEAR R Y i S 5 B AR B AL

JE AR S AR UE R b S B SR e K AR R R 1 B A

MR . B g A3 4 s T b B b 24, MR A0 ARORS P o

ASIRLJHAE 5 2 » 5 0198 360 38 D34 S L B 36

BHL I 7 380 DAL X 9 46 300 — 4 42 e G 110 2L 2

R B () R 24 o (B A5 3 — 25 i PR T AT

5 & Xk

(1] B 2= o W ar 2% 4 45 P B e PR R IRLSE 55 9 K2 7
fe R (2019 [J]. e py 43 AR 42 5, 2020, 36 (1) : 1-13.

(2] FEWEZ, R0, 2R RT 25, 0 XUPE 56 35 22 19 & m pL il K v
= 23R 7 B o ik g (7. of [ 52 56 O 70 2% 4% 7, 2022, 28
(11):256-267.

(3] ARRL, e 7. AR R85 0 WU DG 35 & 1 S8 RAR W LT .
[ P 00 ,2020,29(10) : 1811-1814.

(4] S8, wh% fudy, 5. 3T R0 7 3R 4 0 1 A 1T F R IR
RETIEERST]. HAR T BE25,2023,43(11) :1262-1266.

(5] ZA]. e MD. de ot AR T A R4, 1955,

(6] ZREFEHIBE. w09 B0 B 25 A B Be 7 25 00 4R LT .
AR 35 AR - EE 25 B AR 4K, 2022,24(10) 1 3678-3683.

(71 PNEBA, i, 2208 R0, S5 RO Ay 80 L JR R i IR i
HL)]. BBk BE245,2023,16(2) :336-342.

(8] T HLES, TG Ak A, 55, BhAR A BBz 0 A Jo £ 1 B2 ik
AR LT] DI EE . 2022,40(2) 1 1-4.

(9] EHRM, sk EUEB. CRIE ) MR TR TR A B ) e 5
I R AT LT, I AR P BE 2475 .2022,41(10) : 1055-1061.

(10] W35 48, ¥ B, B2 8 B, 5. B2 2% XU koAb 333 B
FX[1]. AR E 2245, 2023,38(6) :2515-2517.

(117 A=y, B AR DRy A M 1R X A0 18 1k k7 B HE i
)] Ab s E 2 K2R 4, 2023,46(5) :617-621.

(12] w2, AKHH M. Jbat. i E i 2= 25 1 i, 1998.

Ok A% B 87 :2024-02-10)



