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Abstract

The abnormal activation of Wnt signaling pathway is related to the pathogenesis of many human
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diseases. More and more studies show that the abnormal regulation of Wnt signal pathway plays a
key role in the pathogenesis of autoimmune diseases (AID), such as multiple sclerosis, rheumatoid
arthritis, systemic lupus erythematosus, primary Sjogren’s syndrome, and so on. This paper reviews
the latest research progress related to Wnt pathway in autoimmune diseases, and shows the under-
standing of the pathogenic role of Wnt signaling pathway in autoimmune diseases in recent years,
in order to more comprehensively understand the relationship between Wnt signaling pathway and
the occurrence and development of autoimmune diseases, so as to provide new ideas for the treat-
ment of autoimmune diseases.
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1. 5l8

H & 509 1795 (Autoimmune Diseases, AID) R SZMAAN [ 1) S R dH 21, ILARFAE GLEE 12 P SRETE N
PH SR RE, BUEZ DS EI e, DR G EAMER B S PUER R . AID 85 5 N
RGNE H B S 0w A28 B BRA ZVRE 1 B B S e e, BT W R R LLPERIE(SLE), 5 & EHER
PRI A DT 98 (RA) I A 1 95 (1BD) S5 [1] o AN H B Gy 150 A4 ™= A2 FE th 42 B 37324 80 274,
HorRT iz, BIREN 7.6%~9.4%, (HIHAALEI A UIEH[2]. Wit (5 5@ B2 T4 85 . T400
Aot AEFHAE, MIERESEZ THREEZREBENERH, KREEGSHTH S R im
IRARKFE[3]. WFFEERM, EMEF 3 (CXCL3)E Z4KHi T Notch JEEK &z Wnt JE B85 5 il FEiEfb 5 S
KBTS R IR R[4 3E—2DAER, Wt {5 5 1@ BRI 2 8 R TEVF 2 B 5 Sl PR (AID) R IR ML
Hil R 7 ORBEVEHI[3] AR SO O¢ Wnt JEER 5 H £ G2 MR I PR e 2 FE#EAT 1 4538, BENH
e VI IR T B LT L
2. Wnt {5518 %
2.1. Wnt {5 SBEREYERL

Wt {5 5l & — DN R N 4%, 1982 MR 7 5K Nusse 55 AR I T Wt Kk, 2 Ja K3 wnt
FIRE AR A Z A, Wt & A DUA-BAN S G Hl (Fzd) 324425 -5 0 J LR AN [F) 2R Y (045 5 @1t .
Wit S HE 3 N3 Lt Wt /5 53888, B Wnt/g-catenin {5 538  AFZ 8015 538 50045 Wnt/PCP
i % (Planner Cell Polarity Pathway) A1 Wnt/Ca®*i# %, Wnt/Ca®"i# % 1 Wnt5a A1 Wntll #0%[5]. HBETHF5E
NI 2 A2 8 Wnt/-catenin 3B .
22. & wnt (558

Whnt/g-catenin Z2 LR 42 B DL R0 M . B-3E R (B-catenin). Wit 2. 5 G Hh 32 K B
(Frizzled, Fzd). {38 5 5 2K 11 52 /K M1 % 85 19 5/6 (Low Density Lipo-protein Receptor Related Protenin 5/6,
LPR5/6). L & [ (Dishevelled, DvI). 21 il 5 42 i A5 1 (Axin) - 98 14 45 1% 2. A 2 1 (Adenomatous Polyposis
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Coli, APC). ¥ 5 & Bk -38 (Glycogen Syntase Kinase 38, GSK-34). T 40 A 1-(T Cell Factor, TCF)/i#k 2
FEIA 55 X -1~ (Lymphoid Enhanceing Factor, LEF)Z%[6]. 7£ Wnt {55815 R, f-catenin BERLBERR 1L )5
ZEARGEER, MiZZEAESGHRKEHEIT, p-catenin K/EMFIN KEER, BB —EIKRER It
NYNIZ NS T 400 (TCR)45 &, WuE TCF Bk, M SBCTR LR 1 — P 3%[7]. p-catenin [7]
W HFe, Wnt 2 F 40 Wnt3a. Wntl 55 5524k Fed K& B#E LRP5/6 52k4E &, {i2it p-catenin 7 i3
ANWRSE, A% S LEFTCF 454, Jash N R 4754 3% 8]

2.3. EL 8 Wnt 528K

BoF AL i Wit 15 5B 5 54 Wntsa, Wntll 1 Fzd2 45, H 5 Fzd 2RSS MEE, 34
#i Wt 3843 5 T 1T 8 A AR 1 B (Wnt/PCP) Al Wint/Ca? 38 % A4 B [3] - c-Jun & 3 K S 38 (c-Jun
N-terminal Kinase, INK)/™ S F 40 i i 242, Wnt Boik 5 Fzd 3244645 & 5 nl 0% Dvl B E,  HEMmisas
Rho/Rac GTP i, M i3 Rho i (Rho Kinsase, ROCK)F INK, S8 FH00E, 15 S50IEK %
%, ATEANH R AR RR A, VAT RS, AT R 0 A 4 S A R R IA[9]. Wnt/Ca®t (s Bl
BFEFIR =Rk G R AMEGE . APy Ca® fuBn, LS AS/45 1 U8 78 11 R 3 C (PKC) I
iE[10]. Wnt/Ca? i@ 42 S AL A2 1 Wint itk 5 Fzd 324445 5305 G & (A5 M0 I5BE C (Phospholise
C, PLC), PLC /KfRIERENE, MIMAE RS — {548 — IRME H- it (Diacylglycerol, DAG)HI =& JLEZ (Inositol
Trisphosphate, IP3), DAG 4% 2 1 C, IP3 55 Ca” M P4 R PR, 5 4l i b Ca® Ik T s 8k cGMP
F#AK[10].

3. Wnt S BR5 8 &R EMEER(AID)

LR, WFFEER, Wit {55 BEAMNGET G fads, i EH T WRE L0 AAE P S 4 i 2 5
A, AR I B T PE] T 40 R, Wt 5 5B HTE 5 2R B B G R R AR R R
PIMR[11],

3.1. Wnt 5SB5S RS RIRAE (Systemic Lupus Erythematosus, SLE)

SLE 52— M ZE A NIER A MM AID, FEZERHRE i8S R, AW, R T 40k
LM EA . SLE B 4ME MM Z 40 miRNA 2087 &K B % miRNA R 3E R E 2 e E R F it
. EsiEYE . WAL EE T, HZ 5% Wt (5 5@ #[12].

7t SLE B W41 & 1 CD4A™ T 4, #28 Wnt {5 5 #H G FE [H HIG2. TCF7.KHSRP.WWP1.SMAD3,
TLK2. AES. CCNI fil PIM2 FIA 5 #[13]. RIENEF 75 (LN)A2 SLE 1% WIKRRIZ —, LN BHFH
LU I Wt 5535 PETH S, DKKL & Wt {55 38 % f 40177, B 41230 ifL 3% + (Dickkopf-1, DKK1)7K
ST REI0 A F /INER A R] o ZE 2R T g B A Y S n[14] . SLE SECE PR R AMA (B HE Clg. C3 1 C4)
KPR, BAREA#ME Clq ik, {H LN EFHEFHLh Clg v+ &, Clg KPR RES S 8IS K
HEALMEMIEIA T CLlg Pk Xt B ALZY, I 5 2805 /NER b G AW DL B T 28 R A 4R 4E 4k [15]
Clq MIUTA 5 30E B I 1 Wntg-IE R B A5 5 BEAEDE, 76 LN ARSI p 2 0 E 2,

SLE H3 /) CD4A"™ T 4UMg P 7775 2 2 ) LINCO0176 iRk . WIFL #iA /& LINCO0176 38 F ¥t
K, FE2 25 A$%[16]. WNT5a Z&IEZ 8 Wit ZIEMIR G, 25 Z MRS, afath. iIT%
I SE. KB LINC00176 it T WIFL FI¥E WNTSa 5 5@, (a8 i SLE & CD4 T 41 4%
FEFIARG B B2 73[16] [17]. WNT5a 55 WIF1 RIAZ [AIfFAEFAHSE, LINCO0176/WIF1/WNT5a #ifE SLE K
Je i EFAEH . LINC00176 FI{EN SLE W 7E BT #E s AAEYIbR EA[16], BARMLGI 5 Z it — Dt
Fto YR B0 MR hsa_circ0000479 J8 it T /CIHHE A A Wit {5 58RI SLE (iR,
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hsa_circ_0000479 " F >4 SLE £ Wi i £ 5 A= Mnbr &4 18] .

KT SLE WiEJT, SLE M-8 78 T 40 i 20 Z R R, H B 108 i A 78 5 T 40 i
Wnt/g-catenin 5 53 FEBGE, 1S LHT Wnt/g-catenin 15 5 18 0% p53/p2l i&42175 S SLE #8878 5 141
Jiti(BM-MSC) % 2 . Wnt/g-catenin {55 /£ SLE &3 BM-MSC % i 5 5 24 F[19], #F 5T Wnt/B-catenin
5T I A X SLEBM-MSC I EEE LN #8 5 SLE &3 IR T SCA 1R KA.

3.2. Wnt {58 52 RE X T % (Rheumatoid Arthritis, RA)

RA & —Ff B AN BH Ji 5] 51 A2 ) 1k DA S PR TBE 6 R £ 1) AID,  RA I ) A WL 3B AR At 98 32400
BRI AL AR, BT 4T RE VIS A0 AR (FLS) i 45 2SS B B4, VAL A FLS ST (1 B (3 A
ITRAIRES S RA B RAEIEFR[20]o FRAE ORI . T IRIE A . B BUBOAR .t RVEAIRIZNE, 70
(P2 PR K] L T 4 Bl S R T AU I 55« IR IR BE Rl T~ o (Tumor Necrosis Factor o, TNFa),
142 6 (Interleukin-6, IL-6) 19412 1 (Interleukin-1, IL-1)7F RA R5ER B AP &5 E I, X — it fE i
sy T DKK-1 (155, DKK-1 Rk /KTy, 0] Wnt (5538 B 0G40, 7] I ik 8 5 I A AF il [21]
[22]HF 5T B, DKK-1 #E17] sIRNA 111 1l 21 2 £ 1 F5E 40 Ffd (Fibroblast-Like Synoviocytes, FLSs)H [ DKK-1
i, SxHIRAMEL, siRNA 55 FLSs i IL-6. IL-8. JLJfi &)@ & (1l MMP2. MMP3 Al MMP9
KPR 25 PR, DKK-1 421 siRNA A i FLSs M3 GEFIE 2%, FLSs HEZERERE ST, A
K-1 AR A B (Interleukin-1 Receptor-Associated Kinase, IRAKL) A4 it 4N JH 5 & FH 80 1 (Extracellu-
lar Regulated Protein Kinases, ERK1), i FLSs #1(#) DKK-1 i F#{%. FH, Wnt {5582 FOCEE T i
43 p-catenin 3411, LA DKK-1, AI#0H] B ERK 5% IRAK-1 {5 S/ T 1 RA SR 1) FLSs (13958 |
12 ZERE R ANML R 770 WA [23] o FT LAFIH DKK-1 B389 58 Wt/ 238 2 ({5 5 v BERCNTRYT RA [R5B7i2

Wnit7b J& Wnt ZE R 5 RA X RE VI, Wnt FRIE RA W B2 BT, FErEREE R TEA
J#i TNF. IL-1. 1L-6 FI38 0. 1L-6 55 TNFa A1 DKK-1 — 0 ¥ 40 i Wnt 155 B0305 . ZN& & RNA
(Small hairpin RNA, ShRNA) /5 1) IL-6mRNA fi [ ik 25 38 n T 315 7. 45 & 42 22 111 (Bone Morphogenetic
Protein, BMP) 2/7 53, KT C2C12 4 TNFa FISAEA], FEHY5E 1 KS483 2 i H (1) B 2 i
WAk, IL-6 /& TNFa fMHIECH AL EE A [24]. 5ARE RA FEEML, RA BE I+ wnt fid
. Fzd SZARF0 Wit 5 545 50 4% 8 H (WISP) /K58 5[ 25] [26]. WFFEREH, RA BT FLS RILH KF
SRk PR R IE Fzds fil Wintsa, FirbL Fzd5 (52 RI5PUHIPT/E N RA 7697 2. ELISA Al Westernblot
I MTEE AL, T LBk 5 B R (penta-acetyl geniposide, (Ac)sGP), AJ /> TNF-a 7 S 4 48 410 i K - (dn
IL-18. IL-6. IL-8)FNJEJF & )& & A BF(MMPs, &1 MMP-2 1 MMP-9)[{)7 42, ek, B a1 TNF-a i
S Wnt/B-EE 3N R R AR B0, MR UL, (AC)sGP B LAMH] Wt it il TNF-o B ST . B2
HFIRIE, (AC)sGP AIYEN RA VAT HMBILZH[27]. 43 W i AHOCEE 1 1 (SFRPL)JE T- 70 Wit 1 SFRP X
%, SFRPL ik Wnt {55 18 B % S8 RIRAE OC T 2 1 i 2T AE A0 B AT 4 L (RA-FIS) O B T, AN
SFRP1 Al fig & —Fh A i 5 1 RA 167 S s R AE bR 54 28] -

3.3. Wnt 5 5iB 5 & AEM A% (Inflammatory Bowel Disease, 1BD)

IBD /& — M 2 1tk 1 il i , A4 77 % Ui (Crohin’s Disease, CD)Flii 9 1t 45 i 48 (Ul cerative Colitis,
UC). IBD (15 R AN 58 4 R, 1 T8 B RE 0 e e RS N, B s I AN g 1 98 0E . ]
5| T &5 i R EL W K 5 92 R A R S T 5 AN BB A B SORE o IRPRRBLCA . PEYE . (8. JHAsiRH.
Mg LN E, RRIE N BE IS S Bk 4. 5 I e IR VS A R S, B SR RIE R &
SEFEIIRE MR, HETTRE S| RS I R AR HEAE[29]
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WiF-1 /& Wnt {5 5B —F#l 2 H, 78 CD M UC KISE R 414, WIF-1 f3RIA B B 55[30],
IBD /MR o miIRNA3L Fis &80, 45 Wnt Al Hippo 15 5@ ALk E R A, S R NIRTS, TR
JEFERL[31]. LA CD A, Paneth 42 /N it — oy il b B2 44, #7745 T Lieberkthn [ 53 BNz N
M P AERER, JCHR A a-BifE 5 (HD5)A HD6, £ 15 55 B AN i A e i 4% vh R 35 35 S Ve
CD * HD5 I HD6 3k 24, T 8U57 b A0 AE VIR OB [32] . SRAZZE i@ I wnt {5 5 BB %
Paneth 4iiffd, [A1f CD &&= SAZ AN Wint FLAR 07~ A4E 245, T2 2 1015 T 68 /15245, Paneth
YR AN A% AN AE [E] i CD i AZAEBRIGA ELAE FH[32], % TR Az 4 i b Wt Bo i3k s AL
R FCIERE, X0t R IE SR HOT AR X E K. MAPLS &—FME5 AWNME S & EA,
W5 R I CD 3% 28 0E I K2 40 MAPLS AT W /K-F Eii, MAPLS AH2C ) H Wi i Wnt/g-catenin {55 i
EEAM g L 52 40 i (Intestinal Epithelial Cells, IECS)JAT:, 1X—RILAIRETE LRI H Zh I 57 B . #i] CD it g
Tt 90 Hh 4 B LA FH[33]

34 WntESBER5EHTE AID

Z G AL SE (Systemic Sclerosis, SSc) A& —F 4 W AL T3 H 5 S 45 2 H A, NI B
A AEAAT AT R BE ST EEE R . R EEIE S5 G 8 MeCP2 @it Wnt 59177 sFRP1 [ Mgt 4% 01
RN A AN B i ) ik, 33 Wint (5 54 33858, A3 AIERE) SSc i eF E A s A [34] . Ak
KIHF-B (TGF-A)A WNT/B-ENE AME T, ARG SHSTHEREIET 3 (STAT3), fEX—44
i FE T SCBREE I [35] . 8 FH UPS 0] 77134 B M b A AR 52 A B 3 52 4k 52 45 ¥ 2 Rl s BEL I 40 i N 5
SR RS AT RIRIT T EUSEERE, LLik% SSc B HIAF4EIL[35]. A EEE LT, KRG
BANCR il {7 7E i ih, Al B s Wnt/g-catenin 15 538 B 2 B 0 2000 40 BT #2 AR 22 A 17[36]. |
AU R 9% (Type 1 Diabetes Mellitus, TIDM) 25 p 4G IR S8R B R4 6= F)—F AID, 2R TFH
AME, I HIH] GSK3 35 48 4L Wint {5518 I T OB PR R B 40 BRI Th R AN T AR B D BB )
[37], #IE Wnt3a (i R IEBE Wnt/p-catenin 133 8 15 5 v] (2 255 i T 41 B (PSCs) 451 [38] . 7E |
RUBE R /N B, R 2R A B R 2 1N T I 22 AR Y 1 (phosphor-IR Substrate 1, IRS1)H7KF. Ki67
12615, LUK Wnt/p-catenin 15 5l B A1 < K F p-catenin. TCF4. c-Myc F1 cyclin D1 & iA[37]. Frbh
Wt BB ATRES TIMD BIRIGHLEIAE S, TN TIML BRIT 340 Bk . JER M54 & AE (Primary
Sjogren’s Syndrome, PSS)JMLIGR KT NI, IRTE, RERZNRSG, PSS EH MG DKKL ffifith &
HKF PR, PSS B35 M IR 4 Wintl £ Wnt3a [ IA 7K+ =i [39], BRItk ] LAHEWT, Wnt/B-catenin i8
#25 PSS BN M RIKER N1-324K 115 5@ % (Ang 11-ATRL) °] B0E £ 4646 Wint {5 5 @ %1% 5,
1 B B T LA R R R L b Ok S SR [40]. WEAEENT, & H g EE md i) wit (5510465
Rk SEg0 1 H B e VR B R A I B S R IS, RN Wint {5 5B S 5 B B G2 PR 4 A 1) R A
RIE[41].
4. G5VE

ZE BTk, Wnt 5 9@ MAMBIETE. 2. MIGKE . TAHMAERFMAZRaA b k%5 E LR
. Wnt {5 5@ B 7E 2 F AID WA ALEI R 5 EEAEH, AN Wit (5 5% 5 H e sk
Z IR AR DGR TR — P AL . (AR RN, 2 H el @ e m/EH T Wit 558, M
T EZIA 5 Wint 38 B8 S R AE S R, e B0 Aw AL H B ZE R R . AID 1 24405

B BARTT M o

DOI: 10.12677/md.2023.134066 436 L2212 W


https://doi.org/10.12677/md.2023.134066

fRANL %

SE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

Conrad, K., Shoenfeld, Y. and Fritzler, M.J. (2020) Precision Health: A Pragmatic Approach to Understanding and
Addressing Key Factors in Autoimmune Diseases. Autoimmunity Reviews, 19, Article ID: 102508.
https://doi.org/10.1016/j.autrev.2020.102508

Cooper, G.S., Bynum, M.L. and Somers, E.C. (2009) Recent Insights in the Epidemiology of Autoimmune Diseases:
Improved Prevalence Estimates and Understanding of Clustering of Diseases. Journal of Autoimmunity, 33, 197-207.
https://doi.org/10.1016/j.jaut.2009.09.008

Shi, J., Chi, S., Xue, J,, Yang, J., Li, F. and Liu, X. (2016) Emerging Role and Therapeutic Implication of Wnt Signal-
ing Pathways in Autoimmune Diseases. Journal of Immunology Research, 2016, Article ID: 9392132.
https://doi.org/10.1155/2016/9392132

FENRLL, 254, FEAERE, 5. 3T Notch 55 Wnt/-Catenin 38 R R 15 55 18 FH X A BT 440 g 18] 3R #4461 78 I [J/OL).
rh ke ZE 24571, 2023: 1-20. http://kns.cnki.net/kcms/detail/21.1546.R.20230828.1435.008.html

Zhu, H., Zou, X., Lin, S., Hu, X. and Gao, J. (2020) Effects of Naringin on Reversing Cisplatin Resistance and the
Whnt/Beta-Catenin Pathway in Human Ovarian Cancer SKOV3/CDDP Cells. Journal of International Medical Research,
48, 1-9. https://doi.org/10.1177/0300060519887869

WAER, FEAHY, fAE, TEGE, BEE, IR Wt (5 S IEEAESOR TR E TR R ] T E s AL G
2ER, 2021, 29(4): 31-43.

Nusse, R. and Clevers, H. (2017) Wnt/Beta-Catenin Signaling, Disease, and Emerging Therapeutic Modalities. Cell,
169, 985-999. https://doi.org/10.1016/j.cell.2017.05.016

Tk xR, B Wnt E5@05 B S RmERR R AR BRI AR SEHERIERRE, 2014, 11(3):
146-148.

Katoh, M. (2005) WNT/PCP Signaling Pathway and Human Cancer (Review). Oncology Reports, 14, 1583-1588.
https://doi.org/10.3892/0r.14.6.1583

Kihl, M., Sheldahl, L.C., Malbon, C.C. and Moon, R.T. (2000) Ca?*/Calmodulin-Dependent Protein Kinase Il Is Sti-
mulated by Wnt and Frizzled Homologs and Promotes Ventral Cell Fates in Xenopus. Journal of Biological Chemistry,
275, 12701-12711. https://doi.org/10.1074/jbc.275.17.12701

Galluzzi, L., Spranger, S., Fuchs, E. and Lopez-Soto, A. (2019) WNT Signaling in Cancer Immunosurveillance. Trends
in Cell Biology, 29, 44-65. https://doi.org/10.1016/j.tcb.2018.08.005

Liu, D., Zhao, H., Zhao, S. and Wang, X. (2014) MicroRNA Expression Profiles of Peripheral Blood Mononuclear Cells
in Patients with Systemic Lupus Erythematosus. Acta Histochemica, 116, 891-897.
https://doi.org/10.1016/j.acthis.2014.02.009

Deng, Y.J., Huang, Z.X., Zhou, C.J., Wang, J.W., You, Y., Song, Z.Q., et al. (2006) Gene Profiling Involved in Imma-
ture CD4" T Lymphocyte Responsible for Systemic Lupus Erythematosus. Molecular Immunology, 43, 1497-1507.
https://doi.org/10.1016/j.molimm.2005.07.039

Long, L., Liu, Y., Wang, S., Zhao, Y., Guo, J., Yu, P., et al. (2010) Dickkopf-1 as Potential Biomarker to Evaluate

Bone Erosion in Systemic Lupus Erythematosus. Journal of Clinical Immunology, 30, 669-675.
https://doi.org/10.1007/s10875-010-9436-z

Tan, Y., Song, D., Wu, L.H., Yu, F. and Zhao, M.H. (2013) Serum Levels and Renal Deposition of C1q Complement
Component and Its Antibodies Reflect Disease Activity of Lupus Nephritis. BMC Nephrology, 14, Article No. 63.
https://doi.org/10.1186/1471-2369-14-63

Lu, C., Shao, X., Zhou, S. and Pan, C. (2021) LINC00176 Facilitates CD4* T Cell Adhesion in Systemic Lupus Ery-
thematosus via the WNT5a Signaling Pathway by Regulating WIF1. Molecular Immunology, 134, 202-209.
https://doi.org/10.1016/j.molimm.2021.02.018

Maclauchlan, S., Zuriaga, M.A., Fuster, J.J., Cuda, C.M., Jonason, J., Behzadi, F., et al. (2017) Genetic Deficiency of
Whnt5a Diminishes Disease Severity in a Murine Model of Rheumatoid Arthritis. Arthritis Research & Therapy, 19, Ar-
ticle No. 166. https://doi.org/10.1186/s13075-017-1375-0

Guo, G., Wang, H., Ye, L., Shi, X., Yan, K., Lin, K., et al. (2019) Hsa_circ_0000479 as a Novel Diagnostic Biomarker
of Systemic Lupus Erythematosus. Frontiers in Immunology, 10, Article 2281.
https://doi.org/10.3389/fimmu.2019.02281

Gu, Z., Tan, W., Feng, G., Meng, Y., Shen, B., Liu, H., et al. (2014) Wnt/Beta-Catenin Signaling Mediates the Senescence
of Bone Marrow-Mesenchymal Stem Cells from Systemic Lupus Erythematosus Patients through the p53/p21 Pathway.
Molecular and Cellular Biochemistry, 387, 27-37. https://doi.org/10.1007/s11010-013-1866-5

Bartok, B. and Firestein, G.S. (2010) Fibroblast-Like Synoviocytes: Key Effector Cells in Rheumatoid Arthritis. Immuno-

DOI: 10.12677/md.2023.134066 437 L2212 W


https://doi.org/10.12677/md.2023.134066
https://doi.org/10.1016/j.autrev.2020.102508
https://doi.org/10.1016/j.jaut.2009.09.008
https://doi.org/10.1155/2016/9392132
http://kns.cnki.net/kcms/detail/21.1546.R.20230828.1435.008.html
https://doi.org/10.1177/0300060519887869
https://doi.org/10.1016/j.cell.2017.05.016
https://doi.org/10.3892/or.14.6.1583
https://doi.org/10.1074/jbc.275.17.12701
https://doi.org/10.1016/j.tcb.2018.08.005
https://doi.org/10.1016/j.acthis.2014.02.009
https://doi.org/10.1016/j.molimm.2005.07.039
https://doi.org/10.1007/s10875-010-9436-z
https://doi.org/10.1186/1471-2369-14-63
https://doi.org/10.1016/j.molimm.2021.02.018
https://doi.org/10.1186/s13075-017-1375-0
https://doi.org/10.3389/fimmu.2019.02281
https://doi.org/10.1007/s11010-013-1866-5

RN L %

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]
[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[39]

[40]

logical Reviews, 233, 233-255. https://doi.org/10.1111/j.0105-2896.2009.00859.x

Fassio, A., Adami, G., Giollo, A., Viapiana, O., Malavolta, N., Saviola, G., et al. (2020) Acute Effects of Glucocorticoid
Treatment, TNFalpha or IL-6R Blockade on Bone Turnover Markers and Wnt Inhibitors in Early Rheumatoid Arthritis:
A Pilot Study. Calcified Tissue International, 106, 371-377. https://doi.org/10.1007/s00223-019-00649-3

Cici, D., Corrado, A., Rotondo, C. and Cantatore, F.P. (2019) Wnt Signaling and Biological Therapy in Rheumatoid Arth-
ritis and Spondyloarthritis. International Journal of Molecular Sciences, 20, Article 5552.
https://doi.ora/10.3390/ijms20225552

Liu, Y.Y., Wang, S.Y., Li, Y.N,, Bian, W.J., Zhang, L.Q., Li, Y.H., et al. (2020) Activity of Fibroblast-Like Synoviocytes
in Rheumatoid Arthritis Was Impaired by Dickkopf-1 Targeting siRNA. Chinese Medical Journal (England), 133, 679-686.
https://doi.org/10.1097/CM9.0000000000000697

Malysheva, K., de Rooij, K., Lowik, C.W., Baeten, D.L., Rose-John, S., Stoika, R., et al. (2016) Interleukin 6/Wnt In-
teractions in Rheumatoid Arthritis: Interleukin 6 Inhibits Wnt Signaling in Synovial Fibroblasts and Osteoblasts. Croa-
tian Medical Journal, 57, 89-98. https://doi.org/10.3325/cmj.2016.57.89

Cheon, H., Boyle, D.L. and Firestein, G.S. (2004) Wnt1 Inducible Signaling Pathway Protein-3 Regulation and Micro-
satellite Structure in Arthritis. The Journal of Rheumatology, 31, 2106-2114.

Nakamura, Y., Nawata, M. and Wakitani, S. (2005) Expression Profiles and Functional Analyses of Wnt-Related Genes in
Human Joint Disorders. The American Journal of Pathology, 167, 97-105.
https://doi.org/10.1016/S0002-9440(10)62957-4

Cai, L., Mu, Y.R., Liu, M.M,, Zhou, M.Y., Meng, B., Liu, F.Y., et al. (2021) Penta-Acetyl Geniposide Suppresses Mi-
gration, Invasion, and Inflammation of TNF-alpha-Stimulated Rheumatoid Arthritis Fibroblast-Like Synoviocytes In-
volving Wnt/Beta-Catenin Signaling Pathway. Inflammation, 44, 2232-2245.
https://doi.org/10.1007/s10753-021-01495-y

Jiang, P., Wei, K., Chang, C., Zhao, J., Zhang, R., Xu, L., et al. (2022) SFRP1 Negatively Modulates Pyroptosis of Fi-
broblast-Like Synoviocytesin Rheumatoid Arthritis: A Review. Frontiers in Immunology, 13, Article 903475.
https://doi.org/10.3389/fimmu.2022.903475

Ullman, T.A. and Itzkowitz, S.H. (2011) Intestinal Inflammation and Cancer. Gastroenterology, 140, 1807-1816.
https://doi.org/10.1053/j.gastr0.2011.01.057

Terry, R., Chintanaboina, J., Patel, D., Lippert, B., Haner, M., Price, K., et al. (2019) Expression of WIF-1 in Inflam-
matory Bowel Disease. Histology and Histopathology, 34, 149-157.

Tian, Y., Xu, J., Li, Y., Zhao, R, Du, S,, Lv, C,, et al. (2019) MicroRNA-31 Reduces Inflammatory Signaling and Pro-
motes Regeneration in Colon Epithelium, and Delivery of Mimics in Microspheres Reduces Colitis in Mice. Gastroen-
terology, 156, 2281-2296. https://doi.org/10.1053/j.gastro.2019.02.023

Armbruster, N.S., Stange, E.F. and Wehkamp, J. (2017) In the Wnt of Paneth Cells: Immune-Epithelial Crosstalk in
Small Intestinal Crohn’s Disease. Frontiers in Immunology, 8, Article 1204. https://doi.org/10.3389/fimmu.2017.01204
Bai, W., Bai, J., Li, Y., Tian, D. and Shi, R. (2017) Microtubule-Associated Protein 1S-Related Autophagy Inhibits Apop-
tosis of Intestinal Epithelial Cells via Wnt/Beta-Catenin Signaling in Crohn’s Disease. Biochemical and Biophysical Re-
search Communications, 485, 635-642. https://doi.org/10.1016/j.bbrc.2017.02.034

Henderson, J., Brown, M., Horsburgh, S., Duffy, L., Wilkinson, S., Worrell, J., et al. (2019) Methyl Cap Binding Protein 2:
A Key Epigenetic Protein in Systemic Sclerosis. Rheumatology (Oxford), 58, 527-535.
https://doi.org/10.1093/rheumatology/key327

Long, Y., Chen, W., Du, Q., Zuo, X. and Zhu, H. (2018) Ubiquitination in Scleroderma Fibrosis and Its Treatment.
Frontiers in Immunology, 9, Article 2383. https://doi.org/10.3389/fimmu.2018.02383

BREs, B, IRER, K. KRS BANCR 8 0% Wnt/g-Catenin {7 518 4% 18 75 28 5 2298 48 1T 7% Al
BRZFBITHN]. HEGRESIE, 2018, 34(1): 50-54+59.
Wang, W., Walker, J.R., Wang, X., Tremblay, M.S., Lee, J.W., Wu, X., et al. (2009) Identification of Small-Molecule

Inducers of Pancreatic Beta-Cell Expansion. Proceedings of the National Academy of Sciences of the United States of
America, 106, 1427-1432. https://doi.org/10.1073/pnas.0811848106

He, X., Han, W., Hu, S.X., Zhang, M.Z., Hua, J.L. and Peng, S. (2015) Canonical Wnt Signaling Pathway Contributes
to the Proliferation and Survival in Porcine Pancreatic Stem Cells (PSCs). Cell and Tissue Research, 362, 379-388.
https://doi.org/10.1007/s00441-015-2220-x

Karatas, A., Omercikoglu, Z., Oz, B., Dagli, A.F., Catak, O., Erman, F., et al. (2021) Wnt Signaling Pathway Activities
May Be Altered in Primary Sjogren’s Syndrome. Turkish Journal of Medical Sciences, 51, 2015-2022.
https://doi.org/10.3906/sag-2102-367

Czepiel, M., Diviani, D., Jazwa-Kusior, A., Tkacz, K., Rolski, F., Smolenski, R.T., et al. (2022) Angiotensin Il Receptor 1

DOI: 10.12677/md.2023.134066 438 L2212 W


https://doi.org/10.12677/md.2023.134066
https://doi.org/10.1111/j.0105-2896.2009.00859.x
https://doi.org/10.1007/s00223-019-00649-3
https://doi.org/10.3390/ijms20225552
https://doi.org/10.1097/CM9.0000000000000697
https://doi.org/10.3325/cmj.2016.57.89
https://doi.org/10.1016/S0002-9440(10)62957-4
https://doi.org/10.1007/s10753-021-01495-y
https://doi.org/10.3389/fimmu.2022.903475
https://doi.org/10.1053/j.gastro.2011.01.057
https://doi.org/10.1053/j.gastro.2019.02.023
https://doi.org/10.3389/fimmu.2017.01204
https://doi.org/10.1016/j.bbrc.2017.02.034
https://doi.org/10.1093/rheumatology/key327
https://doi.org/10.3389/fimmu.2018.02383
https://doi.org/10.1073/pnas.0811848106
https://doi.org/10.1007/s00441-015-2220-x
https://doi.org/10.3906/sag-2102-367

fRANL %

Controls Profibrotic Wnt/Beta-Catenin Signalling in Experimental Autoimmune Myocarditis. Cardiovascular Research,
118, 573-584. https://doi.org/10.1093/cvr/cvab039

[41] Zhang, Z., Li, Y., Chen, N,, Li, H., Chen, S., Cui, X., et al. (2023) Pertussis Toxin-Induced Inhibition of Wnt/Beta-Catenin
Signaling in Dendritic Cells Promotes an Autoimmune Response in Experimental Autoimmune Uveitis. Journal of Neu-
roinflammation, 20, Article No. 24. https://doi.org/10.1186/s12974-023-02707-y

DOI: 10.12677/md.2023.134066 439 L2212 W


https://doi.org/10.12677/md.2023.134066
https://doi.org/10.1093/cvr/cvab039
https://doi.org/10.1186/s12974-023-02707-y

	Wnt信号通路在自身免疫性疾病中的作用研究进展
	摘  要
	关键词
	Research Progress on the Role of Wnt Signaling Pathway in Autoimmune Diseases
	Abstract
	Keywords
	1. 引言
	2. Wnt信号通路
	2.1. Wnt信号通路的组成
	2.2. 经典Wnt信号通路
	2.3. 非经典Wnt信号通路

	3. Wnt信号通路与自身免疫性疾病(AID)
	3.1. Wnt信号通路与系统性红斑狼疮(Systemic Lupus Erythematosus, SLE)
	3.2. Wnt信号通路与类风湿关节炎(Rheumatoid Arthritis, RA)
	3.3. Wnt信号通路与炎症性肠病(Inflammatory Bowel Disease, IBD)
	3.4. Wnt信号通路与其它AID

	4. 结语
	参考文献

