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Research progress of traditional Chinese medicine monomer and compound intervention on the Wnt
signaling pathway in regulating bone metabolism
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ABSTRACT Bone metabolism refers to the decomposition and anabolism occurring during bone remodeling, and its balance is
regulated by bone resorption and bone formation. A slight deviation of this balance causes various skeletal diseases, such as
osteoporosis and renal osteodystrophy. Traditional Chinese medicine (TCM) monomers and compounds have certain advantages in
treating bone metabolism diseases. The Wnt signaling pathway includes the canonical Wnt signaling pathway, dependent on
[B-catenin, and the non-canonical Wnt signaling pathway, independent of B-catenin. Both types of pathways can maintain bone
metabolism balance by regulating bone formation and bone resorption and are essential for bone development, bone mass
maintenance, and bone remodeling. A variety of TCM monomers (albiflorin, catalpol and icariin) and formulas (Zuogui pill,
Yishen gugu prescription, Duzhong jiangu prescription, etc.) have been confirmed to promote differentiation of bone marrow
mesenchymal stem cells, proliferation and differentiation of osteoblasts, bone injury repair, and osteoporosis improvement by
activating the Wnt signaling pathway in recent years. Here, this article summarizes the research progress in the Wnt signaling
pathway regulation of bone metabolism by TCM monomers and compounds to provide ideas for the clinical application of TCM and
the research and development of new drugs for the prevention and treatment of bone metabolism diseases.

KEYWORDS traditional Chinese medicine monomer; traditional Chinese medicine compound; bone metabolism; Wnt signaling
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AR, 736 A AR 7 T HA —E L. AT
AWt 5538 8% H &, £k b 24 B S 52 05 P45 Wint 5
S O B A B R R , LU S b 25 B A A
PRI Ak R I BT 25 W i S (RS i
1 Wnt{5 58 itk

Wt {5 53 & i1 Wt 207 73 W 1) i 181 25
T %) 0 i 1) 15 5 08K B2, B 45 MR B- i 34 2R
(B-catenin) [ 25 31 Wit {5538 i FIASK S B-catenin (1 E
253 Wt 553 4, 229875 BMSC F1EHHL 41 Y 4 5
FARM, 28 8 Wt {5 5180 % 30 2 e BE AR ST Y JE i
05/ 43 A AT L AT Wne C AR 5 37 A4 285 45 1T B3
1 , B 25 B-catenin HF AN AEAX , DT (2 32 240 B3 57
I AR R B R B 2R3540 Wnt3a FLAA S5 46 1l
11 (Frizzled, Fzd) FIME % B2 I8 25 11 32 4 AH C & 11 5/6
(low density lipoprotein receptor-related proteins 5/6,
LRP5/6) 1) 32 1A 525 Wy 256, 1008 I 5 10 i s 38
(glycogen synthase kinase 3B, GSK-3B) i P, 51 & iifF &
B-catenin L5 ; 7 25 1) B-catenin ¥ (7 FE A AUAZ , 5 T 2
JHL A /AR LR 1 5 PR R R SR BV E L S s A
Sk S B AR B . Wnt/g5 (Ca™ ) 3 % Wnt/~F-
TAT 20 M M (planar cell polarity , PCP )i 45 | E 25 # Wt
15 5 18 % 38 1 Wntba FLiR 5 Fzd | 20 R BB AR I L2
& 1/2 (receptor tyrosine kinase like orphan receptorl/2,
ROR1/2) 8% & 75 il 202 1) 1% 22 W2 W% (proline-rich tyro-
sine kinase, PYK) [ 32 1R 5 & W 45 6 45 7 Bk s , A
A ZE S AL A A T 8 P T U S A E AR H
DL AR
2 Wnt{ESEEEEERIHAIE

g LN AT TE AN IR e S, 5 SRR 1 A0
F1R) B TR MAC R i A0 N 1) 1 FE I ) I s 2 - . 42
B Wit {75538 B3 1 BMSC A A2 A 384 58 AN 431k
DA K T v 240 L B A AL 5 A 28 M Wnt {7538 % Janws 3
/{5 5 e S M s % AR TR 7 (Janus kinase/signal trans-
ducer and activator of transcription, JAK/STAT) . Hedge-
hog {5 5l 5 £ 81 Wt {5 53l R L 5 5 A, 3t
) S T RS AP PR, Wnt {5 530 3 1T E 2
A A A 1 GBI A
2.1 RS BHABMDINSERK

P45 Wit {5 538 % 0T LU 2 B0 R 200 B 1) 7 A R
B, N E T U B . AR E %€ ) 19 A
Whnt 2 [, H:/p Wntl . Wnt3a, Wnt4 , Wnt5a/b, Wnt7a/b
Wnt9a, Wnt10a/b A K Wnt16 34 AT A3 = 4 5 5l 4 it
i 22 LR 28 M Wt 5 5 30 HOR 4R 45 A SRR
A 2 M Wit {5 538 B — 7 T E A B A0 S WA Y
Wit Fic {455 201 i 4 11 (1) LRP5/6 Fl Fzd 32 (A4 4, L%
SA]S2 I Z0 i N B-catenin FeUE ML BG5S, ELHEME I
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BCE AR, IR #EE TR, 53— D71, Wt {55
T 5 HABAE 3 ) BRI I TR A L L
W 25 & A= % 11 (bone morphogenetic protein, BMP) |
Ak A=K HF B (transforming growth factor-B, TGF-B) .
4T 4 21 i A K R F (fibroblast growth factors, FGF) |
Notch . Hedgehog H1 1fil /]y i 7 4 £ < A (platelet de-
rived growth factor, PDGF ) {551 ",

2.2 FAERBEARS LS EREK

Wt 155380 X B8 B 20 oAk A IR A 2R 1 3L
te] Y A T, GG T e A 4 i A L 34, o AT e ik
AR R A M o3 Ak TR 252 e B 4 L Ak o ST ER
W1, Wnt16 R i 300 ) S F 25 8 Wnt {5538 % 5 4240 i
BB, A AT 3 0 A PR B S AR AR O A
1% X F «B 32 AR 4 3 75 1 (receptor activator of nuclear
factor- kB ligand/receptor activator of nuclear factor-kB,
RANKL/RANK) {553 A AN I BB 40P L. Wntba
X P 2 R A A4, RT3 S ROR2/c-Jun ZAE AR
Ui c-Jun 28 3L L i (receptor tyrosine kinase like or-
phan receptor2/Jun N-terminal kinase/N-terminal kinase,
ROR2/INK/c-Jun) {5 54 344 4 RANKL 5 T 14 % B 241
FE R, TRI s, A ORI 3 ) 35 4 2 7 Bk B 1
B 40 M5 1 B 40 R P 8  Wnt5a/ROR2 {5 555 5, {2 ik
B A e e
3 HHBREFMEFFAE Wit iFSERKNESKE
ESE]

R 24 BRI 24 52 D7 S AT i Wnt {5 538 %
P45 R AR A R B R A o3 A S IR
HeRp i B B R S, A RIS h 25 Bl AR
R TR 2% R R TR 4, AR
.

3.1 HZGEK
SR S

AT N R R AT 2 TR Rk B . T
MC3T3-E1 4, A7 25 A BRH nl i i s BB A8k Ak
£ 1 2 (bone morphogenetic protein 2, BMP2)/Smad .
Wnt/B-catenin {5 53 % , i #F B 434k, I b8 B R
41 ALP.OCN . BSP ,OPN 335 s 15 B F-F- P AL R Bl
Hh AT 245 A T X AT O R A s 2 ST 1A R
YERT, AT ids S BB 2H 2 b it B PR 3R, AL ) 5 0 4%
Wt {5 518 B2 B A

A B V2R 0 TR A% 2 25 YR TR B 400 8 K AL
14 42 43 B A5 B Y — IO R 2 R AR A
SERRIT ST R L, A TR B RN T OR ELUIBRAE AN
SRR 18 e RS i 7 e A RS Ny, 8 T
ZERECE MBS T HAE IO ; [, B8/ R 21
Z1h Wnt3a #l B-catenin Y 1k N, X R ALR
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L Z 0] BB 1 Wnt3a/B-catenin {5 53 J% 8 15 - A7,
NI /N BB ) 0% B R dH OB AR RS S
U5 e R, A BT AT DL Wnt {5 538 [, A2 iF
BMSC 1 5B 434k, [ 18 48 it P RANKL %351 |
P41 i 471 2 (osteoprotegerin, OPG ) ik , 1l il J5
AR A 20 R B B A, DT BB 15 i WA as
1| ) P (T

SR DA 1l B B2 I B A 8 A PR B i 2 Tk
) , HHE B4 Wnt3a/B-catenin 28 $iL{F 5 3 % 5 Wnt5a
A 28 {55 538 6, 36 i BMSC Hh B i 182 1l (alkaline
phosphatase, ALP) 43 W } ‘B 45 % (osteocalcin, OCN) 3
ST 5 11N U A N (e 3 TRE o o= e DD
WFSEHRIE , FEREE SR T B SRS AR K B BMSC 1Y
ARETT Wl T B ST BRI B B R s Rl ZE RS
MC3T3-E1 4t , 5 b 25 34 56 1 18 4 e S 1 i
Fe3k DL K BMSC HH RSN, I H X Wnt/B-catenin

5 i S 1 PO VR BE 9k B-catenin FEPTFIER A 4"

AE SRR | I AR AE TR i A L S i —
PR =R G . ARV RE SR iR Ab 3 BMSC )=
41 gt Wnt3a . GSK-3B il B-catenin mRNA  H 2K 111
Ok W B, X B R B SR R AT fE 3E L s W/
B-catenin {55 18 I 2 BMSC BUE 736",
3.1.2  BEAZE

Wi 22— R AR B 5 , AT R B
[] 75 J& F 41 g (human bone marrow mesenchymal stem
cells, hBMSC) H Runt #H 5¢ % 5% A F 2 (Runt-related
transcription factor 2, Runx2) F1 OCN & H & ik , [A] i i
I Wnt . BMP {5538 %42 #F hBMSC 19 BB 7346

R REFENEZEEER S Z — R
SR A AT 3 G 98 BMSC 1S 5E AT ALP
P, E PR A I (Runx2 OPN) LA Je OCN & [ T LG
J& Al(collagen I Al,COLI1AL) FlBfE L 3Z 1K o (estro-
gen receptor o, ERa) . Wnt {5 53 [4H ¢ 25 [ [B-catenin |
R B 4 5 45 5 I F 1 (lymphoid enhancer binding factor
1, LEF1) . % 3 A F 7 (transcription factor 7, TCF7) |
c-Jun 5% 5 U8 15 K F c-Myc] A1 41 i J5 3 76 11 D (cyclin
D) iRk, HaZ L yEAE H AT Wit {55538 B4 il 550 BH
W7, 2 I 28 il A § ERo/Wnit/B-catenin {5 51
FEALHE BMSC HEFE A E 7346

PEALH A M AR rh P2 O = My, FEIR
SRS E Hh FRALER AT {2 3E hBMSC (13 58 FI 38 ALP 7%
P, [ 8 s 3L (Runx2, OPN,OCN, COL 141 il
BMP2) Fil Wnt {5 5 i % #H ¢ £ 11 (B -catenin, LEF1
TCF7 .c-Jun.c-Myc fll cyclin D) f) 33k , I H g AL H L F
J8H 43 Ak B4 1 25 Bl BMP2 a4 4 119 4 4 57 Noggin 11

TEZD; 20244755 35 55 5 1]

Wt {5538 §% 4141 7] DDK 1 FELWT , % B 8 kL 1 7] 3 4o
BMP2/Wnt/B-catenin {5 538 #% i€ i hBMSC 13 i Fl i
Hor e,

LU T 2R U T LU S Y — B R 2 TG PR Bk, A
TR, A5 °T LATH i 1 4 i ALP 7K1 OPG
Wntl B-catenin & [ 15 K F-, B4 M P i 41 B K Es
(prostaglandin E., PGE:) ,—% LA (NO) &% Fll RANKL
BRI X B 1L A W ] 3l i Wnt/B-catenin {5
S R T T SR B RO 2 i e A
3.1.3  EWIISE

/NBERUR R IR T BRI AR LR R )NVEE
B BERS 1. 3 FF 2 hBMSC 1 B-catenin ‘5 #7 25 [ 3k, 7F
HLSn Wt 5538 #% 411 1] 57] DDK-1 F1 siRNA B-catenin
Ji AT LAAIV /N BERE A A F o 3 3R B /N AR ] 3 S
2% Hi Wnt/B-catenin 15 5 38 [ , 3% hBMSC 9 i 8 43
A, ANBER A T 5 S SRR IR A L 2R DY sh i S
PR 25 5 FH S 1 s B ST A IR /N BRI 4544, fnb
F T/ EUBCE H Wint3a B-catenin £ [R5 K FEK
AL S B v, WG 24066 FH S AT 5 MC3T3-E1 4t Jfd B i
it PRINANIZE 2 AL R INBERAE TR B AR
FHAT BB 530 Wnt3a/B-catenin {5538 B3 YIAHOC™,

32 HHEH
3.2.1 AL

A VAU HT B B 12 MO | L2 B PR A2 A i
PR TR ST R e oo 4% WIFSE B, 229
ILRETHR B KO, B0 Wnt/B-catenin {5 53 #%, 14
Wnt2  LRP5 &5 H ik , /> B-catenin [ , B JE & TE A
55 E MRS B A (I A, 2 1T s R A ST A AR
PN SR = A R Sl = A IS = = e oS
Runx2,OCN S (W 2R HE B 731k , DT el B S U1
INEUE BRBEAS . 7E MC3T3-E1 4, Z2 VA 4L 2 24 1
B AEIE ALP 3k (HUTER AN H i) FNDCS SEH 5, H
XF ALP Fe ik 2 EVE A6 . 76 P S DI BR B BB A
B A Bt W BN AR L, > FNDC5 5 R 1 ik o
J& L 22 IR AL 1 Wnt3a Fil B-catenin 2 3A FUAE FH LB i 2%
P, 3§ 78 22 U3 AL AT RE S d A B0 FNDC5/Wnt3a/
B-catenin {5 53 R B4 28 5 1) R AASE™
3.2.2 zaBREETT

% B [ 5 PR 7S R b 2 AL (Pl 22 i B L Ll 8 1l
2 RS PHRE ARZE AR IR AN I R ek
e E R AR LSO AR = ) A BRER S TR
M4 BRIk . AFFEER T, 25 B [ U e A% 38 ik Wntba/
B-catenin {55 [ I 1# Wntba F&3A | T I B-catenin Fik ,
T i A e A A AR /N U 4 b A A
Jogs i, et/ U AR AL
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3.2.3 FLAPfEETT

FEAME R 7 e AL AR R AR MRS AR IR,
Il IR b5 TR 7 & BT AAE , TR A RN
o WFTE I, R A 7 B I 2 e B AR
RUR BUBCRE AR A 3R B /NI RE /NGE
TR RURI B /N AR JF B .3 1 Wntba/B-catenin {55
3 AR G mRNA FIEE 1R IR KT, AN 8
AL 5T o, AL dE g rets i
B R AME ALK B Wnt3a  B-catenin 75 [ 263K /K-, AT
G BANE™
3.2.4 G MEE T

I 04228 7 i R il )1 NS
B, HAEHE BT A G IR RS T AL . I A T &2y
13 AT i E 3 Wntba A2 #E BMSC e 74k, HH:
P2 BB AR AT R S 4] B i A 8 1 (sclerostin, SOST) 3
KL S Wit 5 Sl AT 5
3.25 AMEFIRE T

AMEFSERE T R B AR AN SR
WEIE K B, A0 ¥ 5B J7 BB % I 1 Dickkopf AH G 1 1
(Dickkopf-related protein 1,DKK-1)Z&ik, T i 8-catenin
M RGA R A R 28 3 Wt {5 4500 8%, fe 240
hBMSC I RCH 73-AE™ o AN SR E 5 W REM H hBMSC th
Wnt5a 2 [ B FEi5 , fE i SOST \GSK-3B & 1 i Fik , 7
TR oAb, TEZE DR VAT R B A e
326 FHWANETY

TWANETHRES AR RS H RS,
S BE AN 22 M5 ), H T N T BB AAGE Y
BBt Fb /S A REIE N4 48 )5 1 BT AN A
IR R B AR R T ALP 35 i, £tk B 40 i 431k ¢
R 1 Wnt B-catenin K3k , A 2B B 0GE B 45
o e R I AR
3.2.7 faREAIK

AR e NS AL T, 2
BEOBURR ) 25 24 T3 0 o f JEE A e 25 24 1L %) BMSC 3
Bl K i o A A BEBEVE T, LI AT RE 55 F 78 Wntba |
B-catenin \LEF1 A mRNA K H A5 =154 5,
3.2.8 I LML RE

T 00300 265 e Hh N 2 LR (i R T SRR AR 4 2
%, HRESZ E hBMSC 3858 S o34k , I o A Ak
Runx2,0PN .DLX5 .BGLAP 1 ERa L) J2 Wnt/B-catenin
{5 5 3 % A 56 #8 #5 (B-catenin, TCF7, LEF1, C-Myc,
cyclin D.c-Jun) mRNA ik, 3 H HAZ i 5 e VE 2
F ERa #1171 ICT 182780 Fil Wnt/B-catenin {5 53 i 1l
il 77 DKK1 (4 40 i o 3 & BT 1 38 2% i 4 AT 3 2o
ERa-Wnt/B-catenin {5 5 18 % i #F hBMSC 3 58 F11 5l B
e
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3.2.9  AMEFIE IR
A LS PR AR R PEE IS SR

AT AL A 24 i 3 RE % T BMSC i Wnt3a,

B-catenin .c-Myc cyclin D1 . Runx2 mRNA K H.4E &k

K, 3T . Wnt (55388 3% 00 4 55 RE A% 390 e AR 1k R 23

PR VE T o 3 4 7 b BT I 4 R i 3 55 Wt/

B-catenin {5 51 FEAE H#E hBMSC 0 43465

3.2.10  HHKMILZ

HYAAM LI H B SR S U ZH A, U RR RS i 2 4

T s B AT PR AR R R SR B R, R AR D R

b, H ool & 2 & Wnt3a, DKK-1, Runx2 ., 8 -catenin

mRNA K H A KK o X 3d I 245 I 4 1L 37 A 5E i

P47 Wnt/B-catenin {5538 B 15 BACHACE™,

4 Z5iF

ARSCRGS T I AF R v 28 1 Wt {55 18 #% R 7

PR A SCRIR , % B v 2 B A o 245 52 5 1l 3 d 9 42

Wt {5538 B 42 i BMSC 351 B , V5 3 Ui 404k, A

TSP B B H 0. (E3A DFTE LA SE 50k 3,

A P25 P Wt {5 38 B8 T Sh LR K s ARG T

RE D, HORH R T4 8 Wit {5 530 AR T 2l

PedERCEVE RS . PR, 3 — 2B h 25145 Wt

{55l S5 I BRI SCE AR, IF GRS

B Wt {75 538 % S H 5 28 i Wt £ 38 A SR AR T

B g B3 16 A 4 T 24555 24 T A S AR B0 4 v )

LIEIP L 8

BE3H

[1] LIUJQ,XIAO Q,XIAO J N,et al. Wnt/B-catenin signal-
ling: function, biological mechanisms, and therapeutic
opportunities[J]. Signal Transduct Target Ther,2022,7(1) : 3.

[2] FHRAk, A, 254, 55 o B R P BT EI2Y T 48

9 (2022 i) ) 22 5 i B2 (T2 827 BG5S 8k, 2023, 22
(3):230-233.
ZHANG Z L,YUE H, LI M, et al. Interpretation of Guide-
lines for the Diagnosis and Treatment of Primary Osteopo-
rosis (2022 version) in China: essential introduction[J]. J
Diagn Concepts Pract, 2023,22(3):230-233.

[3] RIM E Y, CLEVERS H, NUSSE R. The Wnt pathway:
from signaling mechanisms to synthetic modulators[J].
Annu Rev Biochem,2022,91:571-598.

[4] CRUCIAT C M, NIEHRS C. Secreted and transmembrane
Wnt inhibitors and activators[J]. Cold Spring Harb Per-
spect Biol,2013,5(3):a015081.

[5] QI'YY,TANG R F, SHI Z B, et al. Wntba/platelet-rich
plasma synergistically inhibits IL-1f -induced inflamma-
tory activity through NF-«B signaling pathway and pre-
vents cartilage damage and promotes meniscus regenera-
tion[J]. J Tissue Eng Regen Med,2021,15(7) :612-624.

[6] FUERTES G, DEL VALLE-PEREZ B, PASTOR 1], et al.

hEZG G 2024 4E55 35 545 51



[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Noncanonical Wnt signaling promotes colon tumor
growth, chemoresistance and tumor fibroblast activation
[J]. EMBO Rep, 2023,24(4) :¢54895.

WANG F, TARKKONEN K, NIEMINEN-PIHALA V,
et al. Mesenchymal cell-derived juxtacrine Wntl signaling
regulates osteoblast activity and osteoclast differentiation
[J]. T Bone Miner Res, 2019,34(6) :1129-1142.
APPELMAN-DIJKSTRA N M, PAPAPOULOS S E. Clini-
cal advantages and disadvantages of anabolic bone thera-
pies targeting the Wnt pathway[J]. Nat Rev Endocrinol,
2018,14(10) :605-623.

HENNING P, MOVERARE-SKRTIC S, WESTERLUND
A, et al. Wntl6 is robustly increased by oncostatin M in
mouse calvarial osteoblasts and acts as a negative feed-
back regulator of osteoclast formation induced by on-
costatin M[J]. J Inflamm Res,2021,14:4723-4741.
LIR,LIN S E,ZHU M L, et al. Synthetic presentation of
noncanonical Wntba motif promotes mechanosensing-
dependent differentiation of stem cells and regeneration
[I]. Sci Adv,2019,5(10) : eaaw3896.

UEHARA S, UDAGAWA N, MUKAI H, et al. Protein
kinase N3 promotes bone resorption by osteoclasts in
response to Wntba-Ror2 signaling[J]. Sci Signal, 2017, 10
(494) : eaan0023.

KIM J H, KIM M, HONG S, et al. Albiflorin promotes
osteoblast differentiation and healing of rat femoral frac-
tures through enhancing BMP-2/smad and Wnt/B-catenin
signaling[J]. Front Pharmacol,2021,12:690113.

LI X,ZHANG C T,MA W, et al. Oridonin:a review of its
pharmacology, pharmacokinetics and toxicity[J].
Pharmacol,2021,12.:645824.

YU F X,CHANG J,LI J L, et al. Protective effects of ori-

donin against osteoporosis by regulating immunity and ac-

Front

tivating the Wnt3a/f-catenin/VEGF pathway in ovariecto-
mized mice[J]. Int Immunopharmacol,2023,118:110011.
ZHOU L, HUANG Y K,ZHAO J L, et al. Oridonin pro-
motes osteogenesis through Wnt/p-catenin pathway and
inhibits RANKL-induced osteoclastogenesis in vitro[J].
Life Sci,2020,262:118563.

FHHCE A, 32 R, 25 | AF B0 BV E] 58 5T T 20
B ) A AL R FE[I]. o R A B 2k, 2019, 35
(5):907-913.

FU S P, YANG L, GONG L, et al. Mechanism of catalpol
promoting osteogenic differentiation of rat bone marrow
mesenchymal stem cells[J]. Chin J Pathophysiol, 2019, 35
(5):907-913.

ZHU Y, WANG Y M, JIA'Y C, et al. Catalpol promotes
the osteogenic differentiation of bone marrow mesenchy-
mal stem cells via the Wnt/@-catenin pathway[J]. Stem
Cell Res Ther,2019,10(1):37.

TEZD; 20244755 35 55 5 1]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

XUMERE , IR, Mk , 55 . AR IR T Tl R ) se i+
0 N G 55 R R[], R E ST R SE L 2019, 23
(17):2665-2671.

LIUY H,HUANG Z M, HE J X, et al. Ursolic acid inter-
feres with the proliferation and osteogenic differentiation
of bone marrow mesenchymal stem cells[J]. Chin J Tissue
Eng Res,2019,23(17) :2665-2671.

OH J H, KARADENIZ F,SEO Y, et al. Effect of querce-
tin 3-O- B -D-galactopyranoside on the adipogenic and
osteoblastogenic differentiation of human bone marrow-
derived mesenchymal stromal cells[J]. Int J Mol Sci,
2020,21(21) :8044.

WEI Q S, ZHANG J, HONG G J, et al. Icariin promotes
osteogenic differentiation of rat bone marrow stromal cells
by activating the ERa-Wnt/f-catenin signaling pathway
[J]. Biomedecine Pharmacother,2016,84:931-939.

CHEN X J,SHEN Y S,HE M C, et al. Polydatin promotes
the osteogenic differentiation of human bone mesenchy-
mal stem cells by activating the BMP2-Wnt/p-catenin sig-
naling pathway[J]. Biomed Pharmacother, 2019, 112:
108746.

KL VO, X0, 45 L 1L A3l Wnt/B-catenin 5 5
08 AL R 0 N A i R B A VR AL
I3, TP AR 2R, 2023, 43(12) : 3001-3005.
DAI'Y,FAN Y B, LIU J, et al. Kaempferol regulates the
synthesis and metabolism of bone cells through Wnt/
[3-catenin signaling pathway, thus improving the mecha-
nism of osteoporosis[J]. Chin J Gerontol, 2023, 43 (12) :
3001-3005.

TAO K, XIAO D M, WENG J, et al. Berberine promotes
bone marrow-derived mesenchymal stem cells osteogenic
differentiation via canonical Wnt/B-catenin signaling path-
way[J]. Toxicol Lett,2016,240(1) :68-80.

TRE, XVREE, JR =, A5 . /NBEBRIR A SRR BT H BTG
P B9 P AL (9], # 1 o P 2% A, 2023, 29 (7))
953-959.

ZHANG X,LIU J J,SHAO Y Y, et al. The mechanism of
action of berberine combined with chlorogenic acid in the
treatment of osteoporosis[J]. Chin J Osteoporos, 2023, 29
(7):953-959.

TEWEVE N2 I, G AR A RS 25 B B A
FIF R Wnt/B-catenin {5 538 A 520 [J]. H FEIS256 75
2R3k, 2021,27(6) 1 15-22.

LIYY,SHANG L Z,SUN H L, et al. Effect of Zuogui-
wan on Wnt/@-catenin signaling pathway in ovariecto-
mized osteoporosis model rats[J]. Chin J Exp Tradit Med
Formulae,2021,27(6) : 15-22.

A, BUHLNG , Bk, 4 . 2V ALl 3T FNDC5/Wnt3a/
B-catenin Il VAT 46 4R BB AAE AL 52 (7],
Bl A 2%, 2023,29(8) : 1147-1153.

China Pharmacy 2024 Vol. 35 No. 5 -+ 627 -



[27]

(28]

[29]

(31]

£ 628 -

HUANG Z H, WEI Q P,LIANG W Y, et al. Study on the
mechanism of action of Zuogui pill through FNDC5/
Wnt3a/B-catenin pathway in the treatment of postmeno-
pausal osteoporosis[J]. Chin J Osteoporos, 2023, 29 (8) :
1147-1153.

oL EPE, R, 4 B 7 T Watba/
B-catenin {5 a8 %l #5598 M K 5V ¥ il s - e 7% 5
5T ], HPARRPE bR 2%k, 2020,27(24) : 1957-1966.
LI Y,ZHANG Z H,WU T T, et al. Experimental study of
YSGG prescription based on Wntba/[3 -catenin signaling
pathway regulating inflammatory factors in the treatment
of lung adenocarcinoma bone metastasis[J]. Chin J Cancer
Prev Treat,2020,27(24) :1957-1966.

XIH, FOCGE , 42K, % . BT Wt ba/B-catenin {55
BRI AL AP A 75 X0 B R AAE K BRI, AL
T BEZRER,2024,51(1) :201-205.

LIU W,WANG W Z.LI Z Y, et al. The therapeutic effect
of Duzhong jiangu prescription on osteoporosis rats based
on Wntba/f-catenin signaling pathway[J]. Liaoning J
Tradit Chin Med, 2024,51(1) :201-205.

pi1 e o N S R G S = s DO N T R BT
SEAEFHBLHI BT FE 0], T AR 25 B R 22440, 2020, 36 (2) -
254-258.

XING W, CHEN Y Y, WANG S R, et al. Study on the
mechanism of Duzhong jiangu prescription on osteoporo-
sis in rats[J]. J Guangdong Pharm Univ, 2020, 36 (2) :
254-258.

AT &, R, T, A L X R AT
0 B s A b Wnt £ 5538 [ 2 Sclerostin i P 4 5
D] AR RO -rp B 25 B4, 2021, 23 (4) - 1021-
1029.

YUY F, WANG J W, FENG H, et al. Effect of Huoxue
jiegu formula on Wnt signal pathway and Sclerostin gene
in osteogenic differentiation of bone marrow mesenchy-
mal stem cells[J]. Mod Tradit Chin Med Mater Med World
Sci Technol,2021,23(4) :1021-1029.

PINSCIE . AN 5B 7 38 3 IncRNA H19/miR-22/Wnt i 4
TN E B 85T A A P A BT (D] L 5t b
R EZR:, 2021,

SUN W T. Study on the intervention of Bushen giangdu
prescription on the osteogenesis mechanism of human
bone marrow mesenchymal stem cells through IncRNA
H19/miR-22/Wnt pathway[D]. Beijing: Beijing University
of Chinese Medicine, 2021.

O A SCT B A AN SR 5 X R ST T
T2 A R AR Wt R R TR IR R R [T). v H A
R R ,2019,33(2) . 64,82-87.

LI'Y P, YANG W X, XIA Q S, et al. Effect of Bushen
qiangdu recipe on the expression of factors in Wnt path-

way during osteogenesis of bone marrow mesenchymal

China Pharmacy 2024 Vol. 35 No. 5

(33]

[35]

[38]

stem cells[J]. J China Jpn Friendsh Hosp, 2019, 33 (2) :
64,82-87.

WRit ok , T4 4 S5 MG, 45 . 3T OPG/RANKL/RANK
15 SR T U 205 B BB AAE T Pe BRI R[], 1L
THE R, 2022,24(7) : 179-183.

CHEN H R, YU D D, QI P K, et al. Research progress of
traditional Chinese and western medicine in treating post-
menopausal osteoporosis based on OPG/RANKL/RANK
signaling pathway[J]. J Liaoning Univ Tradit Chin Med,
2022,24(7):179-183.

FAL R, B FDARE A EE Way
B-catenin {5 538 A i i F 23 4L By i PMOP I HL i F
FE[T]. rh B AL ZR Ak L 2023,29(6) : 786-791.
YUDD,LIHR,LI Z, et al. The mechanism of Xiangsha
livjunzi decoction activates Wnt/f3-catenin signaling path-
way promoting osteogenesis and preventing PMOP[J].
Chin J Osteoporos,2023,29(6) : 786-791.

A A, TR, AF L AU ARG SR U RE AL T
T2 A R A VR Ok Wnt S8 6 S [T, o g

BR4h A 44,2017,37(1) : 72-78.
NIU S S, LI N, ZHANG Y, et al. Osteogenic differentia-
tion of rat bone marrow stromal cells induced by Guilu
erxian glue and its effect on Wnt pathway[J]. Chin J Integr
Tradit West Med,2017,37(1):72-78.
S AS AR BRI , 55 . 1% 038 2% Fg 20 012 1k i 1)
05T 40 i A P Y ERac-Wnt/B -catenin {55 538 #5[1].
4 T RERITST , 2022, 26(25) : 3937-3943.
WU Z S,WEIL'Y R,CHEN X J, et al. Huoxue tongluo cap-
sule improves osteoblastogenesis of bone marrow mesen-
chymal stem cells through the ERa -Wnt/f -catenin sig-
naling pathway[J]. Chin J Tissue Eng Res, 2022, 26(25) :
3937-3943.
X430, P, 2N R O 4 % 2 I Ak T Wnt/
B-catenin {5 38 % {€ -8 5] 78 57 1 40 i 1l 43 AL F
FE[I]. e B2 4%, 2021, 36(6) : 3166-3170.
LIU J B, FENG P, LI G. Study on serum containing
Bushen huoxue capsules promoting bone marrow mesen-
chymal stem cells osteogenic differentiation based on Wnt/
B -catenin signaling pathway[J]. China J Tradit Chin Med
Pharm, 2021,36(6):3166-3170.
g YU AR, A L A L L R R BUR BT g AR
PEE G XY Wnt/B-catenin 8 FEAE FHIFSE[T]. Ak
tEEZy,2022,42(9):1069-1075.
LI C,FAN R, LI D B, et al. Danggui buxue decoction pro-
moting the fracture healing in osteoporotic rats by regula-
ting the Wnt/@ -catenin pathway[J]. Jilin J Chin Med,
2022,42(9):1069-1075.

(i H 191:2023-09-16  &1R1 H #91: 2024-01-21)

(G : FEIRERE)

hEZG G 2024 4E55 35 545 51



