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Research advances on traditional Chinese medicine monomers and compounds intervening in ankylosing
spondylitis-related signaling pathways

ZHOU Haidong', LU Yaohong', HU Liangshen’, GONG Li*, LIN Maohua', HAO Shipeng', YAN Jianbin', CHEN
Weihui', FAN Shaoyong® (1. School of Clinical Medicine, Jiangxi University of Chinese Medicine, Nanchang
330004, China; 2. Dept. of Sports Medicine, Hongdu Hospital of Traditional Chinese Medicine, Jiangxi
University of Chinese Medicine, Nanchang 330038, China)

ABSTRACT Ankylosing spondylitis is a chronic immunoinflammatory disease that mainly affects the spine and the sacroiliac
joint, the mechanism of which is closely related to signaling pathways, such as osteoprotegerin (OPG)/receptor activator of nuclear
factor-kB (RANK)/RANK ligand, mitogen-activated protein kinase (MAPK) , Wnt/3-catenin (B-catenin) , phosphoinositide 3-
kinase/protein kinase B/mammalian target of rapamycin (PI3K/Akt/mTOR). Traditional Chinese medicine has the characteristics of
multiple components and targets, and is widely used for the treatment of autoimmune diseases due to its low toxicity, strong
specificity, and high efficacy. This review found that monomers and compounds of traditional Chinese medicine can exert anti
ankylosing spondylitis effects by intervening in the aforementioned signaling pathways, regulating immune inflammatory responses,
and inhibiting biological processes such as bone destruction, ectopic osteogenic differentiation, cell apoptosis, and autophagy.
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(RANK ligand, RANKL) i 53 %& J5 i 4k i 28 11 Joa i ity
(mitogen-activated protein kinase, MAPK) . Wnt/3- & ¥
#5111 (B-catenin) B A L LIS 3 Vi I/ A 11 Ut B/ L 3
Y) B A % E 4 A (phosphoinositide 3-kinase/protein
kinase B/mammalian target of rapamycin, PI3K/Akt/
mTOR) . & JE & K& 4= £5 H (bone morphogenetic protein,
BMP)/Smads . Janus i/ (55 % 5 S s 0 R (Ja-
nus kinase/signal transducer and activator of transcription,
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i A 1E B T WK ; OPG /& RANK-RANKL-OPG il I+
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B 20 A A P R 4R A I AT RERE e AS
1) 2 SR P A 17 T B R
1.3  Wnt/B-catenin {5 S I§
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1.4 MAPK{SSi@ER%

MAPK {5 53 %045 p38 MAPK i 4Mz 5 1415 4
fiff (extracellular signal-regulated kinase, ERK) Fll c-Jun %,
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PO AS R I 4B TL-18 AR SR 58 B F o (tu-
mor necrosis factor o, TNF-au) i) FE 35 , M8 20 5 A
T
1.5 JAK/STAT{ESiEH
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1.6 NF-xBI=SiEH%

NF-«B J& T % 5% [N+ 4 1 , 1 46 p50. p52., p65
(RelA) .RelB fil c-Rel , Ho AT 3 i3 5 NF-kB # il 2 1 (NF-
B inhibitory protein, IkB) ZZ 1 4 il 73 (41 IkBa) AH
HAEF, AR AR P RS TE BRI 45 AS 1
HEJREY S BIFSE & B, 40 PR T CX3CL1 Al i NF-kB {5
530 B E ML I 4 AR P R 400 i 534k, AT D
% AS P RAE B ™,

1.7 BMP/Smads i B

BMP/Smads {5 538 [ 7E {2 #3788 W5 i B &
BAEAT, Horh BMP2 A 0E AN MR SZ AR5 S 14
Y RIS S0 T LA S Smadl/5/8 2 IR AL, W
FERINARSMGFRH AS G T P AT 4 At it A
BE A3 A A 2 R | BT (1) BMP/Smads {5 538
RS2 LT 2 200 1 B A0 3P PR AR AT LR
2 HFHAREKMEFRAEHEXESEETMAS
2.1 %l PIBK/Akt/mTOR {5 S1@ B Tt AS

T R R R T A RN TR, A58 LB, A e
F 2 0] L BARE ALS i 5 B 27 4 4 i rp 28 5E R T TNF-au
IL-1B. IL-6 7K °F-, & 3 & ¥4 40 2 o miR-23a-3p LA }
PI3K . % 1k PI3K (p-PI3K) . Akt . B2 1k Akt (p-Akt) &
F AT mRNA 3k, F 8 240 v i e -5 5K ) 285 1 [R5
¥ (phosphatase and tensin homolog, PTEN) # H Al
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mRNA iK™, 33X 2 W 23 Bk 12 Al 3 ] PISK/AkY
mTOR {55530 [, 25 AS T8 5 AT 4 40 i 1) 98 i S I,
T AS PR HERE o B XUBE 3 R BB LR A R A
B, B AL R E 26 AR T . BESE B, T AU 3 ]
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mTOR & [ A4 5E Al F TNF-o IL- 1B . IL-6 3%, F 40
JfLrft PTEN 235", AT WF 58 K B0, 5 XUBS 2 16 1 [ AIK
AS B L5 P BR B 1 G1/G3 T PI3K , Akt ,mTOR
B H B9 R IR K DL I3 H W AR S EE R 1 (autophagy-
related 1,ATG1) \ATG12 .ATG13 ,ATG17 mRNA [k
AP, 33k 3 W AU 2 AT 3 3k 410 i) PISK/Akt/mTOR
{7 530 5 S ) [ I PRI P 1) ik, S A G
HEMIAYT AS. FH AT, 5 e FH 22 i XU 8 W] 3 o
I PISK/Akt/mTOR {5530 % , 145 [ W3 R AR 1 1Y
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mRNA 33K  FEAR PN S50 b A 3, A B s B 5 vl 1]
AS/NEURMELH LU IncRNA HI9 BEH 363k, T AS /)
5ol R figk 2H 2 Fh Wnt3a  B-catenin £ F Al mRNA [ %34 .
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FIRIKF- L) K INK A ERK A i R (b K, RIS S &
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STAT3(p-STAT3) F ik /K-, LI i e Bk 8 11 G/
G2 FIJAK \STAT3 25 [ 35K o H il 0, 2 R0
ik A AU AT 8 i E 5 TAK/STAT {5 53 1%, DA i 2 4%
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WF5E R I, 22 ] R E AS /NBRUALT 7 TNF-a
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AHOCTE SUFEEE 1\ Toll FE 524K 4 \NF-kB p65 2 [ 1K1k,
FEUH AL P T 38 ) NF-«B {55, FRAR S IE S
W& HEHT AS BIAE ™. Si A WF5E & B, Vs R AT LA
T H AS (8] 78 5+ 4 A % R Ak NF-kB (p-NF-kB) | IL-
6. IL-18, TNF-« & [ #ll mRNA ¢ &35, E 8 41 i
IxBou A% 4 53 R 141 7 2 A DG IR 2 R IfIL 21 25 o AR g 1
BTk, FWVES 2R AT I8 o 845 NF-«B {5 5 B, 7
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38 L 4 NF-kB {5 538 1, FEAR A B, DT A 4547
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2.7 iM% BMP/Smads {5 S1# ¥ T i AS
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P T 5 1) 3 1k 10 ) BMP/Smads {5538 i, & 4551 AS i
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3 EREERE

AS & —Fi B B e B , FE RPN G
FEFEREE AU AE , P BE C SO AR AT
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YAl Sm A, dw 28 5 E A OC T B AR N R 3 B B
FAM™, BT AS KR HLHI IO B et A T EEZ B
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