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[Abstract] Ankylosing spondylitis (AS) is an inflammatory autoimmune disease with chronic low back
pain as the main clinical manifestation, which mainly affects the axial joints, peripheral joints and various
organs. In severe cases, the spine is stiff or deformed, which affects the quality of life and health of patients. The
pathogenic factors of AS are complex, which are related to heredity, immunity and intestinal flora. The
pathogenesis of AS is not clear yet. Among them, inflammatory reaction, bone destruction and heterotopic
ossification are the main pathological features of AS, which play an important role in the disease process of AS.
Traditional Chinese medicine has multi-target, multi-channel and multi-component pharmacological effects,
which can prevent and treat AS by anti-inflammation, inhibiting bone destruction and preventing heterotopic
ossification, and the clinical effect is remarkable, but there is no relevant literature report. Therefore, this review
expounds the relationship between inflammatory reaction, bone destruction and heterotopic ossification and the
occurrence and development of AS, and summarizes the latest research reports of traditional Chinese medicine in
treating AS from anti-inflammatory, inhibiting bone destruction and preventing heterotopic ossification, aiming

at providing reference and new ideas and directions for further research on the prevention and treatment of AS by
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F3k ;i ¥E DKK-1 1 SOST #£ ik, X — R I HF 5T
FH R B A ORE RTS8 L R 45 Wt {5 5 38 B, 2F 1 35
VAT ASHIAE T o AMEFSRE 7 B Bl e
A CEEEAS AN RE A RAT VAT VHTEE (ZR TR
JEN A AL, BN AR IT ASHY Sy — AT B
AR R A A S TR R IB A T . b B R

- 294 -

J7 38 I AS N BB D 58 1 4 R, R AS
/N B TR 2 410 Ff DKK-1 #357KF, F I WntSa 33
KV, 4EHF ALP F1 BGP 335 7K F- , A il #108 J i
TE JC T B S AS /I BB AR (1 5 B AR AR AIE S . 2 )
(A A S 56 25 SR 4R 7R I B 5B BT 4 R BMSCs
4 s H SOST .GSK3B % ik, T i WntSa 7K, i
) Wnt 38 B 09 B0 B 1E BMSCs Hh i AL 45 95 )E
Ao b AR I 2 B S AN B s T Rl aE a0 ] Wt
T B S R R AS B9 507 B AL X BATT AS
9 B B o OB B SE G TR T R b B 2 R A — i
JEREY Y RT R YN ELY s Nyl 7 i e 7 NI 7 NN
(2 2 AN I L 2T I i i L RN (5 < S S 2 =
A AN BB 2 HOTE R LR A Tk, o B 5E
A T4 AS /N B DKK-1 %5 11 H mRNA [ £ ik,
T # mi-R29a mRNA Fil B-catenin £ [ F1 mRNA #)
F ik, LT X Wnt/B-catenin {5 5 8 i JE 17 0 5, A
Mk B I7 AS I H I . ZJE BFST & B AS
A I T OB 1 7 T K%, 2 /% miR-29a, TNF-«
FI B-catenin 1Y FZ ik o i H: B GK FE€ & ) 7 245 1l 75 W
A] B4 OB H TNF-a Fll B-catenin 5 [ 1 3 [K (1) &
ik, FEAR miR-29a K& K () 23k, {f OB AT M 7 = L AL
MiFEAL OB #45 F2 i . sh¥ sc i ik — 20 & 317 i
B IR FE 45 ) AT B AR AS /N BB A i 3 P TNF-a
TGF-B, 1 3% ik 7K F , B A% ¥ B 20 21 b Wnt3a,
B-catenin mRNA I H Y Rk . iR R L5045
S 3% W B 3K 9E 4 50 AT 5 i 15 Wnt/B-catenin {5 5
T T IR VR T AS OFE A . AN R UR R T
MAEKR AR T MR FEE MR T AT SR
MU AR, B AN E R R RGE S TR, AS
B WL 4k 40 M0 Cbfal mRNA . p-Smadl ,p-Smad5
1 Smad4 2 ik = T 1E 5 R0EF 4E 40 M ifi #h ' 5
AT i) BMP/Smads {5 5 38 %, if 111 0 ] AS BT
£ NS = R A = N N 2D S E 2 W S
9if H RSRRS TRE R
5 REERE

AS R I 2% &9 AL i AS BB L 98 0E B R
S AL EACE D AS 32 205 BLARME | R FE IR
BT ASH T, RO R AS BT T R
FEER I AS EAE LR, BRI IK L2 WIEIT R
S (E 2187 KON 11173 N[ | Dl
S8 55 Z AN R RN LR, R 25 B £ F
AR A R A5, AT 3E A 22 Bl R A AR 0 R
i VT B SR RN B I S B A i T 0 AS Y I
PRI AR 95 3 2 A8 | DT A R B IR AS o A SCGE i



5530 H4 22 1) HESREHFFFELRE Vol. 30,No. 22
20244E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024

S5 35 AR A8 v 2 B R IOy A eh 25 2 05 % AS T TR
B AIE 55 & B, AT 400 ] 9 o 19 b 24 5 7 A 2 B T
B T aEEY i EEE T ANEERG R
gt JL % o TR 8 R AT AL RCE O AL
B A RE 10 R Bk rh 25 A B 5 46 1 b b 2l
BURAT PR T RO L B K AR 2
R RSISE M S 7R 0B R 6 2y
PURA KR E AT AR K2R 0 5075 iy
W25 T A AN B A URL R B SR O OB B 9E
A A RURN B 58 5 UKL 4 b 5 v 24 BRLORAT B S AL
FHEE ERER HABEZY EEET CFARBY
EMPASE TR, X Rk i T 20T Z LR
JPASHH 2R M EREE AR S 4 EIE.
MU HAT KR RAEEME L T EAN AN
LN I L B il = 0 IS o 1 RV S S T
I A 2 5 B 7 22 0 R R AR L 2 g )1 1
B B O R T AR AR KR 2 5 R RE AL
JETH AN S R O FE 5 B AR B AR A R AR
2y R RAT R ML S I IR
BUERMKBIRZ . LR 25Wal &6 R 2
NG 25, T I %, R KU, S O R BOX
AT Z Bl VR T AS 1Y R[] TIE 284 52 3] AH 37 1Y) 3 97 3L
. HEARHLH A MY Wnt 1 TLR4/NF-«B {55 5 i
#% (JH 5 Th17/Treg 40 i %5 it %A% R 5E A 7K
S AN TG T L B A R PR T AR R B AN i
B 0 AR S DA R E L R IR R By
BN AR EETT AS BIFE o X4 R o 24 i
LNy M Z BT AS B IE PSR B
U, HAR RN, X ASBiiA BA TS L., H
& H T B 2% AS B AR 5E A B IA 5 AE AR LR
[] B (DX v 24 B AR B 52 05 K 7 24 80 LA B 4 1
AW W s QFFAE 1 R BB 04 25 550 5 A S A5 R ML
il s @k > RAEA  KEAE I R L ; @D 25259
N 2 ()i TS ARAL B Z bR e o R 7E A 0
e B IR R AS R AL, B 257 iR AS
1A R BL L, B A LA A 280 245 0 1 43 A o7 o 245 D
A A T RNl s o R RS R A I A S 6 T S
HEE 259R 97 AS BOAA RO R 2 A bk, HLE i R S
G825 T 1 AS B A FHHILHI 2 B AS & 9 AL
R HF e 5 245 0 B4R SR, SRy I PR 4 it — i 1 3
WA

(&% k]
[1] WU X, WANG G, ZHANG L, et al. Genetics of

[4]

[5]

[6]

[9]

[11]

[12]

ankylosing  spondylitis-focusing on the ethnic
difference between east asia and europe [J]. Front
Genet,2021,12:671682.

HARRISON S R, MARZO-ORTEGA H. Have
therapeutics enhanced our axial
spondyloarthritis? [J]. Curr Rheumatol Rep, 2023, 25
(3):56-67.

PERROTTA F M, SCRIFFIGNANO S, CICCIA F, et

knowledge of

al. Therapeutic targets for ankylosing spondylitis-
recent insights and future prospects[J]. Open Access
Rheumatol,2022,14:57-66.

U TT PR, BRJLIR . 2552 5 ) i M A 28 B Y6 19
¢ R[], B B BB A Ak A, 2018, 24 (5) -
681-685.

WATAD A, CUTHBERT R J, AMITAL H, et al.
Enthesitis: Much more than focal insertion point
inflammation [J]. Curr Rheumatol 2018,
20(7):41.

RUSSELL T, BRIDGEWOOD C, ROWE H, et al.

Rep,

Cytokine "fine tuning" of enthesis tissue homeostasis
as a pointer to spondyloarthritis pathogenesis with a
focus on relevant TNF and IL-17 targeted therapies[J].
Semin Immunopathol,2021,43(2):193-206.
SCHINOCCA C,RIZZO C,FASANO S, et al. Role of
the IL-23/IL-17 pathway in rheumatic diseases: An
overview[J]. Front Immunol,2021,12:637829.
RUSSELL T, BRIDGEWOOD C, ROWE H, et al.
Cytokine "fine tuning" of enthesis tissue homeostasis
as a pointer to spondyloarthritis pathogenesis with a
focus on relevant TNF and IL-17 targeted therapies[J].
Semin Immunopathol,2021,43(2):193-206.
NAM S W, SUNG Y K,KIM D, et al. The usefulness
of trabecular bone score in patients with ankylosing
spondylitis [J]. Korean J Intern Med, 2021, 36 (5) :
1211-1220.
MCDONALD M M, KHOO W H, NG P Y, et al.
Osteoclasts recycle via osteomorphs during RANKL-
stimulated bone resorption [J]. Cell, 2021, 184 (5) :
1330-1347. el3.
SAKIYAMA H, MASUDA R, INOUE N, et al.
Establishment and characterization of macrophage-like
cell lines expressing osteoclast-specific markers[J]. J
Bone Miner Metab,2001,19(4):220-227.
TSUKAZAKI H, KAITO T. The role of the IL-23/
IL-17 pathway in the pathogenesis of spondyloarthritis
[J]. IntJ Mol Sci,2020,21(17):6401.
ZHANG J R, PANG D D, TONG Q, et al. Different
modulatory effects of IL-17, IL-22, and IL-23 on
+ 295 -



5530 H4 22 1) HESREHFFFELRE Vol. 30,No. 22
20244E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024

[15]

[16]

[19]

[20]

[21]

(23]

[24]

[25]

[26]

osteoblast differentiation [J]. Mediators Inflamm,
2017,2017:5950395.

LIU Z,HUANG F,LUO G, et al. miR-214 stimulated
by IL-17A regulates bone loss in patients with
ankylosing spondylitis [ J]. Rheumatology (Oxford) ,
2020,59(5):1159-1169.

UDAGAWA N, KOIDE M, NAKAMURA M, et al.
differentiation by RANKL and OPG
signaling pathways[J]. ] Bone Miner Metab, 2021, 39
(1):19-26.

XIAO L, ZHONG M, HUANG Y, et al. Puerarin

Osteoclast

alleviates osteoporosis in the ovariectomy-induced
mice by suppressing osteoclastogenesis via inhibition
of TRAF6/ROS-dependent MAPK/NF- kB signaling
pathways [J]. Aging (Albany NY) , 2020, 12(21) :
21706-21729.

LEE G R. The balance of Th17 versus treg cells in
autoimmunity[ J]. Int J Mol Sci,2018,19(3):730.
MAGREY M N, KHAN M A. The paradox of bone
formation and bone loss in ankylosing spondylitis:
Evolving new concepts of bone formation and future
trends in management[J]. Curr Rheumatol Rep, 2017,
19(4):17.

SHAO F,LIU Q,ZHU Y, et al. Targeting chondrocytes
for arresting bony fusion in ankylosing spondylitis[J].
Nat Commun,2021,12(1):6540.

MOSELEY T A, HAUDENSCHILD D R,ROSE L, et
al. Interleukin-17 family and IL-17 receptors [J].
Cytokine Growth Factor Rev,2003,14(2):155-174.
MBS, 220 S, S BLET 4 A IR TE 1 B s 1 g
95 VR R ST A R (7). AR 8 5, 2022, 42(5)
421-426.

AMARASEKARA D S,KIM S,RHO J. Regulation of
osteoblast differentiation by cytokine networks[J]. Int
J Mol Sci,2021,22(6):2851.

KENKRE J S, BASSETT J. The bone remodelling
cycle[J]. Ann Clin Biochem,2018,55(3) :308-327.
CHAN W, TAN Z,TO M, et al. Regulation and role of
transcription factors in osteogenesis[ J]. Int J Mol Sci,
2021,22(11):5445.

VLASHI R, ZHANG X, WU M, et al. Wnt signaling:
Essential roles in osteoblast differentiation, bone
metabolism and therapeutic implications for bone and
skeletal disorders|J]. Genes Dis, 2023, 10(4) : 1291-
1317.

MAZZIOTTA C,LANZILLOTTI C,IAQUINTAM R,
et al. MicroRNAs modulate signaling pathways in

osteogenic differentiation of mesenchymal stem cells

+ 296 -

[27]

[28]

[29]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[J]. Int J Mol Sci,2021,22(5) :2362.

BALLHAUSE T M, JIANG S, BARANOWSKY A, et
al. Relevance of notch signaling for bone metabolism
and regeneration[ J]. Int J Mol Sci,2021,22(3):1325.
GUASTO A, CORMIER-DAIRE V. Signaling
pathways in bone development and their related
skeletal dysplasia [J]. Int J Mol Sci, 2021, 22 (9) :
4321.

TANG CY,WU M,ZHAO D, et al. Runx1 is a central
regulator of osteogenesis for bone homeostasis by
orchestrating BMP and Wnt signaling pathways [J].
PLoS Genet,2021,17(1):¢1009233.

ZHANG Y, ZHAO Y, XIE Z, et al. Activating Wnt/
[B-catenin signaling in osteocytes promotes osteogenic
differentiation of BMSCs through BMP-7 [J]. Int J
Mol Sci,2022,23(24):16045.

GAMER L W, PREGIZER S, GAMER 17, et al. The
role of BMP2 in the maturation and maintenance of the
murine knee joint[J]. J Bone Miner Res,2018,33(9) :
1708-1717.

GAO Y, FU Z, GUAN 1J, et al. The role of Notch
signaling pathway in metabolic bone diseases [J].
Biochem Pharmacol,2023,207:115377.
VARGAS-FRANCO D, KALRA R, DRAPER I, et al.
The Notch signaling pathway in skeletal muscle health
and disease[ J|. Muscle Nerve,2022,66(5):530-544.
LUO Z,SHANG X,ZHANG H, et al. Notch signaling
in osteogenesis, osteoclastogenesis, and angiogenesis
[J]. Am J Pathol,2019,189(8) : 1495-1500.

LIU J, XIAO Q, XIAO J, et al. Wnt/8 -catenin
signalling: Function, biological mechanisms, and
therapeutic opportunities [ J]. Signal Transduct Target
Ther,2022,7(1):3.

LOJK J, MARC J. Roles of non-canonical Wnt
signalling pathways in bone biology[J]. Int ] Mol Sci,
2021,22(19):10840.

VLASHI R,ZHANG X, WU M, et al. Wnt signaling:
Essential roles in osteoblast differentiation, bone
metabolism and therapeutic implications for bone and
skeletal disorders[J]. Genes Dis, 2023, 10(4) : 1291-
1317.

SHENG W, JIANG H, YUAN H, et al. miR-148a-3p
facilitates osteogenic differentiation of fibroblasts in
ankylosing spondylitis by activating the Wnt pathway
and targeting DKK1 [J]. Exp Ther Med, 2022, 23
(5):365.

JO S, WEON S, NAM B, et al. Wntl6 elevation

induced cell senescence of osteoblasts in ankylosing



530 B4 22 ] HEXBAFZRES Vol. 30, No. 22
20244E 11 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

spondylitis[ J]. Arthritis Res Ther,2021,23(1):301.

LI H, YIN C, LI J, et al. MiR-12200-5p targets
multiple members of Wnt signaling pathway to inhibit
osteoblast differentiation and bone formation [J].
Endocr Metab Immune Disord Drug Targets, 2023, 23
(10):1254-1264.

Wl S, B A PE R W 2 SRAE TS T B 5t

(0], 2253 5116 5K , 2022, 38(5) :237-241.

KA, BRIE R BOTEVE 55 . PF Bl X0 5 M AT R
/N BB B R sz e [0 ). v R R AR 2Rk, 2021,
29(11):1019-1023

T 2210 6 AL A T B I o R Y Wnt iR A2
X B LR R A8/ BT A RO IR 4 41 b RANKL Al
Smadl 7K F- (4 52 Wi [ 7). 1l R RS 56 R 2 2R 35, 2020,
19(2):118-121.

FENG Z T, YANG T, HOU X Q, et al. Sinomenine
mitigates collagen-induced arthritis mice by inhibiting
angiogenesis [J]. Biomed Pharmacother, 2019, 113:
108759.

DONG B. Protective effects of sinomenine against
ankylosing spondylitis and the underlying molecular
mechanisms[ J|. Med Sci Monit,2018,24:3631-3636.
ChFUR R, LB % AR R R AR 2y
BAE A UEsT e e [T ], v R 25 5 I R A% 0, 2023,
42(12):787-792.

DING M H, XU P G, WANG Y, et al. Resveratrol
attenuates ankylosing spondylitis in mice by inhibiting
the TLR4/NF-«kB/NLRP3 pathway and regulating gut
microbiotal J]. Immunol Invest,2023,52(2):194-209.
ATRAHIMOVICH D,SAMSON A O,KHATTIB A, et
al. Punicalagin decreases serum glucose levels and
increases PON1 activity and HDL anti-inflammatory
values in Balb/c mice fed a high-fat diet[J]. Oxid Med
Cell Longev,2018,2018:2673076.

DANESI F, KROON P A, SAHA S, et al. Mixed pro-
and anti-oxidative effects of pomegranate polyphenols
in cultured cells [J]. Int T Mol Sci, 2014, 15 (11) :
19458-19471.

FENG X, YANG Q, WANG C, et al. Punicalagin
exerts protective effects against ankylosing spondylitis
by regulating NF-kappaB-TH17/JAK2/STAT3
signaling and oxidative stress [J]. Biomed Res Int,
2020,doi: 10. 1155/2020/4918239.
WIS AR AUE A A8 A8 245 T R KA
P A8 0 W 5C kR U] AR R BE 24 5 T 2023, 41
(10):255-258.

DONG M, YU D, DURAIPANDIYAN V, et al. The

protective effect of chrysanthemum indicum extract

[54]

[56]

[57]

[60]

[61]

[62]

[63]

[64]

[65]

against ankylosing spondylitis in mouse models [J].
Biomed Res Int,2017,doi: 10. 1155/2017/8206281.
AHMADI M, HAJIALILO M, DOLATI S, et al. The
effects of nanocurcumin on Treg cell responses and
treatment of ankylosing spondylitis patients: A
randomized, double-blind, placebo-controlled clinical
trial[J]. J Cell Biochem,2020,121(1):103-110.
HAJIALILO M, DOLATI S, ABDOLMOHAMMADI-
VAHID S, et al. Nanocurcumin: A novel strategy in
treating ankylosing spondylitis by modulating Thl7
cells frequency and function[J]. J Cell Biochem,2019,
120(7):12027-12038.
U Sk, £, 5 PF S RO G IR R0 5y
2 VR E ST R [T]0 o 2, 2024, 46 (3) -
860-865.
FANG Y,LIU J, XIN L, et al. Radix salvia miltiorrhiza
for ankylosing spondylitis: Determining potential
inflammatory molecular targets and mechanism using
network pharmacology[ J]. Biomed Res Int, 2022, doi:
10. 1155/2022/3816258
IR, PRIA , 3, 55 . A 2R BRI A B kB /NEF D
AT I PR B B 5 P A R T AR I CRP
IL-18 Fl TNF-a 7K V- 59 52 Wi [J]. vh A v B2 25 27 )
2024,42(8):63-67.
SEHLL R BB A TR E B R F v
MR 4 R A A I Th17/Treg 40 A - 5 (14 5 i
[0, R 45 9615 48 ,2023,12(7) : 15-19.
SR A o . A5 R T IR T i M AR R
W AR 7 24 K AR DG B 20 22 R (D], Rerp B2y,
2023,40(7) :825-831.
AR PR, BRI SRR FT L A . 0BT H X B R A
'ﬁﬁﬁﬁﬁkuﬁﬂﬁﬁﬁﬁUl$&%Jml
45(2):435-439.
VR AR IR RO, AR R G 1 ORI T
WL 5 i A 5 P R AR 9T O I TE R E TR
B2 [J]. e p R 2 2R 0, 2022, 37(12) £ 7535-
7539.
FAE L, EVGI0 AR IR, A S AT A AU R B

?Bix 3 AN P IL-17 (TL-23  TNF-o 5% W 19 11 PR

WEoELT]. B RAFSE 2022, 14(21): 118-122.
UL, W, TRVA L 4F L BRE O N B BV A R AR
Th17 41 Ji K A1 56 X F IL-6 . 1L-23 52 Wi A I 5K B 5¢
[T By v 2 25 K2 2 41,2022, 45(1) : 88-92.
EHE, WAL TEIT, A AL X B M AR R
Gl U7 g @ N NS I B A A A7
2020,51(21):5566-5570.
THIGEEZ 2 ST, T SO L A SR R AT R T
2y 01 97 RO Ay AL (7). B R 2, 2020, 15

+ 297 -



5530 H4 22 1) HESREHFFFELRE Vol. 30,No. 22
2024411 H Chinese Journal of Experimental Traditional Medical Formulae Nov. ,2024

(4):573-577. [78] WANG G, CAI J, ZHANG J, et al. Mechanism of

[66] PN W], BROY & . ok B PR AT 483 3 0TS0 2 il IR A triptolide in treating ankylosing spondylitis through the

[68]

[69]

[72]

[73]

[74]

[75]

[76]

[77]

AH G AL IR 7 /NF-xB 5 5 3 9515 100 B IR 428 T Tt
BLHITIT. e PR R 2235, 2017,20(1) : 38-41.
TEWGEH, 5 SCUR , XA E 45 . 58 Bk 2 oy B A i
PEAWESE kR (0], p A p R 25 5 ), 2023, 41 (11) «
102-110.

JE T IUT S o R R A SR RO B AR A
SR T 9K 2 400 6 IV A - 157 R i A o A B s e [ ]
T2y ,2023,45(8):2542-2548.

J W, LU Y, MA Z, et al. Triptolide attenuates
inhibition of ankylosing spondylitis-derived
mesenchymal stem cells on the osteoclastogenesis
through modulating exosomal transfer of circ-0110634
[J].7 Orthop Translat,2022,36:132-144.
AL, BR SR . BT b TR 2 A3 R AT S Ut LT ).
A TR AR 25 4T, 2021, 12(3) : 849-857.

B A, A T L AR R R R
Notch-Wnt {5 5 i # XoF 58 B PE 5 FE 28 B B K B 48
S5 SCET HE AH CHE F A B g e [ ] TR RER
e ,2022,38(3) :43-48.

S, RN, IR AL, AF . Fh R W X 0 A S AR A
/B Wt Fl BMP/Smad {5 5 5% 5 3l B 9 52 i [T ], o
25555 ,2018,29(11) : 1500-1504.

D, AL B W] AR B AR A2 AR O SR gt
JELT]. A2 ,2021,43(8):2130-2134.

SRS T IR ST TR B AR SR M R
SRR b R e i AR NI 'S DN
2R BEAE N, 2020,41(2) :294-298.
VEAROD e 2 i — g 2 0 R A RO o iR T
FNARPERT R R IERIT]. Bilp R R,
2023,57(5):91-95.

AR KW, e, A IR IR A
X 5 PR A AT AR /0N R LR B ER LA T IRCR (],
T BE AR, 2019,35(22) :3431-3435.

JI. W, LIU S, ZHAO X, et al. Triptolide inhibits
proliferation, differentiation and induces apoptosis of
osteoblastic MC3T3-E1 cells[J]. Mol Med Rep, 2017,
16(5):7391-7397.

+ 298 -

[80]

[81]

[85]

[86]

[87]

[88]

anti-ossification effect of the BMP/Smad signaling
pathway[J]. Mol Med Rep,2018,17(2):2731-2737.
LIJ,CHEN Z,LIAO H,et al. Anti-osteogenic effect of
danshensu in ankylosing spondylitis: An in vitro study
based on integrated network pharmacology [J]. Front
Pharmacol,2021,12:772190.
W SCE RSB M PR, 25 b AT R R X 5
AL S LB AR DG T sz [J]. A R 24 At
£,2019,34(9) :4405-4409.
BREESR RO, IR, 25 kb B ET B UKL % 24 103
X N i (8] 75 5T 40 il WntSa B-catenin mRNA & &
HRIBHE M) HEAE,2018,59(5):415-419.
WCE 3, A E S A N EFE BOR Y hBMSC
BOE N I R R Wnt/B-catenin {5 5 ##  §
(1], spAErpEE 252255 ,2018,33(2) : 512-516.
B SCE TN, 4 BT 45 RN E IR 7 X DBA/L /N
YL K Wntdll B 12 m (1], B h i Egs 4
#4i,2017,37(1):94-100.
PN A CE BRSNSy X B ] A2
JBE 1 200 MM A R Wnt i % T Rk i sg [ ],
M E AT B B 2 4, 2019,33(2) :82-87, i 2.
A, XL B H A AL BKTE A R X S P R
SR /N B miR-29a & Wt {5 558 (952w [ 7], Bk
PEEE,2020,41(8):1038-1041.
XUFE A, 55 o, A L BT A 50 X i Al 4%
P A 7 #ill miR-29a/TNF-a/B-catenin ) 5 1y [T]. o &
25 $4%,2020,26(15) :29-32.
S M EAE, TR CHE IRIE A RN o B
k4 /N B Wnt3a ., B-catenin 35 i5 K 48 5E H T 1Y 52 1
(7] Sy B 45 4 2435, 2020, 15(12) :2236-2240.
LIU H X, JIANG N, LIANG H Y, et al. Bushen
Qiangji Granule medicated serum inhibits osteogenic
differentiation of fibroblasts in ankylosing spondylitis
by inhibiting the BMP/Smads signal pathway in vitro
[J]. Chin J Integr Med,2016,22(11):817-822.
[RERE IMM]



