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[fEE] B# T Wnt/B-catenin (55K 5 Graves IR EZHILGI R, Ak EEL 2018 4F 12 A £ 2021 4 12
AR X B EBE TR 1I2HI2 1 98 Bil¥) & Graves R H . WRIEH I A Graves IRFT/N Graves IR (n=68) FIXF
A (n=30) , CAS=3 43R 8tk Graves MR, CAS<3 43 HARE M Graves IR¥G, 4387 Wnt/B-catenin {75 i £ [ F R B F
5 Graves IRFE R KR, LR Graves IVFALINLHE Wnt10b B-catenin /K FAE T % BEZH | M IfiL 7 DKK-1,PPAR-y M HA
KR T 5T IRZH (P<0.05) o TG 301 Graves HR G B IML7H Wnt10b  B-catenin 7KK TFHa M Graves HRIR B E ML DKK-1,
PPAR-y } HA K-8 THasE M Graves IRJK & (P<0. 05) , Spearman AH I #r B/, Graves BRI 34 A I Wnt10b ., B-
catenin /K5 CAS /35 kG (r=—0. 587 .-0. 764, P<0.05), 1 DKK-1 ,PPAR-y F1 HA /KF 5 CAS /2 FAHXE (r=
0.722.0.784.0.832, P<0.05) ., £ & logistic [ElJA4rHT 87~ , IL¥E TRAb, Wnt10b , B-catenin , DKK-1,PPAR-y Fl HA /K F5
Graves R EHY CAS EAHIE(P<0.05),  Z5  Wnt/B-catenin [55B IR IA T H 5 Graves HRIR A9 & 2 VIA ¢, B2
M Graves HR ¥ A5 16 sh e, PTA/ER Graves BRI TAYT BT,

[X#IA]  Graves IRH; Wnt/B-catenin 75538 I ; I PRI 1 311 5341 ; Dickkopf AH G HE 11 15 33k 010 4 B R 38 58 W) 80 <2

A 535 B R
[FEHZ%ES] R771.3 [ Xik#RERE] A [DOI] 10.16571/j. cnki. 2097-2768. 2026. 01. 008
[BIRA] HMEEE, x| % s, 5. Wnot/B-catenin 18 ¥ AE Graves HRHH B & H 10 35 K 51 PRIEZEHG 16 31 0 By
KA. BE¥HRSBEAMIHIE, 2026, 39(1) . 54-58.

Expression of the Wnt/f-catenin pathway and Graves’ ophthalmopathy and its clinical disease activity score
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[Abstract ] Objective This study aimed to investigate the relations between Wnt/B-catenin pathway and the pathogenesis of
Graves' ophthalmopathy (GO). Methods A total of 98 patients with newly diagnosed Graves’ ophthalmopathy admitted to the de-
partment of endocrinology at Jinling Hospital from December 2018 to December 2021 were selected. Based on the presence or absence
of concurrent Graves’ ophthalmopathy, patients were divided into a Graves’ ophthalmopathy group (GO Group, n=68) and a control
group (n=30). A CAS =3 was defined as active Graves’ ophthalmopathy, and a CAS <3 was defined as stable Graves’ ophthalmopa-
thy. The relationship between abnormal expression of various factors in the Wnt/B-catenin signaling pathway and the pathogenesis of
Graves' ophthalmopathy was analyzed. Results The serum levels of Wnt10b and B-catenin of the GO group were lower than those of
the control group, while the levels of DKK-1, HA and PPAR-y were higher ( P<0.05). Serum Wnt10b and B-catenin levels were low-
er in patients with active Graves’ ophthalmopathy than in patients with stable Graves’ ophthalmopathy, while serum DKK-1, PPAR-vy,
and HA levels were higher (P<0.05). Spearman correlation analysis showed that the serum level of Wnt10b and B- catenin was nega-
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tively correlated with clinical disease activity score (CAS) (r=-0.587, —0.764, P<0.05), while DKK-1 and PPAR- y and HA lev-
els were positively correlated with CAS (r=0.722, 0.784, 0.832, P<0.05). Multivariate logistic regression analysis showed serum

TRAb, Wntl10b, B- Catenin, DKK-1, PPAR-y, and HA level were associated with the CAS of the GO patients.

Conclusion Wnt/

-catenin signaling pathway is closely related to the pathogenesis of GO, and affects the activity of Graves’ ophthalmopathy, thus it

could serve as a novel therapeutic target for Graves’ ophthalmopathy.

[ Key words ] Graves’ ophthalmopathy ; Wnt/B-catenin; clinical activity score ; dickkopf-related protein 1 ;peroxisome prolifera-

tor-activated receptory ; hyaluronic acid
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It HH WIRE A Graves Ji , 1M Graves IR &
— A5 [ B et BRI 25 UIAH DG & B R 5+
PE A B G, LAIRBIE J=y &8 58 AE S | 3% B TR (hy-
aluronic acid , HA) JUFR  EKJ5 i 7 41 2L A FH8 n  HR
HMIUIE JEE S A B 21 4E Ak R AIE  fie 26 5 BUIR HE 26 21
HINFNRBITIR BRAG 14 D) RE AU IR , LA S 2 e A
TEMECE M, Graves MR 1E N N 43 WA XEETE PR 55
Z— KLk — H =2 W IR YT T B, RS
HEERFEFIRIT I A WRIEIE S HRME Py
NEWTIE 2 Graves HR Y 8 4 K AR MR BK S 1Y 40 2L
R 2 HRHE Py g i 2 2L AR 84 il 2 Graves HR g SR TR
BRI B R N 2 — 0 AR, B N AN A
UESE Wit/ B-catenin {5 5 3 % 52 A 17 40 431k 18—
A TR S T T g S e A e AR A TR 8 (R A
1% 521K v (peroxisome proliferator-activated receptor 7y,
PPARYy) .C/EBPa 55 i 17 4 B G SR 5 sk PR ¥ 11 35
VT, 200 B DR A7 A 40 AROIR 2 DT 490 600 0 077 1) T
JI, A Ry 2 1 B U R T TR
ZE B AERR I A Ak B b i B AR T, HAFE Graves
R s ML v )V P 48 52 56 1 (ELIR P JF TR G
i, Wnt10b J& Wnt/B-catenin i ) EEAL R Z
—, B-catenin J&— ' 22 DI RE (19 40 i 57 28 (1 o, 4R
5 AR LA B IR O Y . TR T i T
1$W%ﬁ%§4&,@?%ﬂg [3-catenin RPN
TIAHOCHE DR Y38 | AR 40 L A A0 IR 285 R 450 W i
T FA TR TE PR RZ R, WO N R %A S T O Y
bREE Dickkopf #H 53¢ & H 1 ( dickkopf-related
protein 1,DKK-1) Z—Fp - b, F 2 5
R NG A2 MR G 1 5/6 521K ) Kremen-1/2
SEA N A YT Wit {5546 S, J2 48 W/ B-
catenin {5 518 J# 1 58 A 7 B9 S PEI0 61 ), & Wit
T A SRR R BT BRI S L8
TLREI Graves HR 55 £ & (U 1LY Wnt10b | B-catenin |
DKK-1.PPAR-y il HA /K, %15 Wnt/B-catenin 15
S BETE Graves MR A L P AVEH] B 5 Graves
RS TE SR C R

1 PRSIk

1.1 RIS EH 2018 4F 12 H & 2021 4F 12
AR IX S BE N A0 IR T2 8012 1) 98 i) &
Graves Ji B &, Hoib 58 41 #, & 57 i, “F 44 %
(31.84+14.94) %, PANRHE: OFFEHI K Graves
W HIZ WA - S A IR AR ; 1 3 FOIR BRI R
IR T TSH 7K BEAG 5 FHCER R 7k T8 P Jieb K (k2
FIE P R AT RS ) 5 BBk ZE A0 AR i M HRAE 5 112
HIREE AR M £ B R R R 32 AR i & (TRAD) FH
P, FELL Wb R T 3 W2 WA A1, S
3 WUR ISR B, QFIR 18~65 %, QARMEH]
PUHRAR Y0697 S P86 9T . HEBR bR . OBEFE
H7 R R s B A0 Graves g HFAS HEIR AR 4% |
s F TS ; @TRAD B ; Q)™ F 1B L0 E &
o4 B I 55 @A IF A HiAth 7 B et
9 s @A R 5 | R 2 AL A IR AR AARAE . AR Graves
IR WibRvfE ) B 43R Graves HRI4L (n=68)
FXFBRZH (TG Graves IR, n=30), PI4]HFH R
LT BHAL G AR I 1 ) WO A R R T B LA M
TPOAbs , TgAbs . TRAbs 7K -4 22 55 To Ge 1122 5 X
(P>0.05) , HAA LM, WE 1, AR RIBEL
DX P g 48 B 2% By 2 Ik e (it #E 5. 2018NZGK]-
065) , BE B EZ MG R E .,

F 1 Graves REEWHEZRIEIRLE
Table 1 Comparison of baseline indicators between the two

groups of Graves’ disease

X IR Graves FRAF4L

el Gitefd P
(n=30) (n=68)

W/t (n) 12/18 29/39 0.636  0.49

i (a5, %) 46.82+13.04  50.11:12.46  1.365  0.226

WA (%) ] 8(26.67) 21(30.89) 0.521  0.841

TSH M(Pys,P55) ,mU/L] 0.02(0.00~0.05) 0.02(0.00~0.06) 0.451  0.056

FT4(xts, pmol/L.) 20.37¢1.80  29.64:1.98  0.912  0.370
FT3 (s, pmol/L) 4.03:2.17 148175 0.978  0.421
T3 (s, nmol/L) 2126160 10.20:2.52  0.845  0.413
T4 (s, nmol/L) 236.79:19.18  247.09¢17.63  2.453 (.34
TRAb (s, U/L) 52.08:16.18  58.54527.01  1.326  0.183
TPOAbs FHE[n(%) ] 12(40.0) 32(47.06) L125  0.105
TaAbs FHE n(%) ] 6(20.00) 17(25.00) 143 0.314
CAS 4 (x5 43) - 3.16:1.84 - -
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1.2 Fik

1.2.1 @ik fidzdbol 25 12 h 5 RAEANHURES
ik I, SR FH 2P G Cobas €602 4= H 3l 9055 43 B A
JE PURLHAR PR 2 B s R R R (T4) | =B HAR
JFEMR (T3) i T4(FT4) JJFES T3(FT3) A R
R (TSH) | HUIR i AL Y i 4044 ( TPOAD) |
P HUR BRI R 32 BT iA (TRAD ) R IR BRE F 3T
K (TgAb) o J3HL 8 mL JiC & B0 HL_L B0 4000 1/
min, 10 min 5, B Il 3& 3¢ F Eppendorf %, & T
-80 °C % £ £F M, WntlOb, B-catenin, DKK-1,
PPAR-y 1 HA ¥JJf] ELISA i 7] & (RNB A &) ¥
W TR A0 TR ™ s i ) & B A5 PR A
1.2.2 44 FIE Graves IR WibniE" ¥ B
43N Graves HRIHZL (n=68) FIXT AL ( JC Graves HR
i ,n=30), Graves MR 1912 Wr 3= ZAK 4 HIR 95 11 PR
TN A e SR S L3R AT | R HIE 4 21
BUK P I 2830 FH DA e HE IR LA A 430895 95 B
HABRRG | B B S e M SR e MR KO e b
o VEAE Graves MR g 8 35 1Y I R 952 995 1% 2l 43 4K
(clinical activity score,CAS) O DA K PEER SR
QHR BRiz S BT s @HR I 21 i ; @25 B5 78 1 ; %%
HEK i s @TH B ik s OB B A, DA 7 545 1 435
CAS=3 7 MG st Graves HRJH, CAS<3 7 MEaE
P Graves IR, 68 1] Graves HR R4 & MR P CAS
IR TE S Graves HRIG A (n = 38) Fifa € P
Graves HRIGZH (n=30)

1.3 Fit=ESH R SPSS 20. 0 B 7481t
ST TR ORI AR M 22 (wxs ) R, A1)
PIE HBAT ¢ K50 THECEERHT A 4 s, 4H )
FLEAT X K5, AH &40 M R - Spearman 5 43
B,k H logistic [111H 43 #1 Wnt/B-catenin {Z518 %
#F T Graves IR EFH CAS BUMHKR KGR, PIP<
0.05 WZEFAGIE X,

2 & R

2.1 MmiEBFRAKFELEE  Graves HR W4l M5
Wnt10b B-catenin 7K P FXF BEZH , i 1fiL 3 DKK-1,
PPAR-y K HA 7K & FXHR4 (P<0.05), WL
2. B Graves R 40 1ML Wnt10b . B-catenin IK
AR TR E M Graves HRIGAL, 1 IfiL 7 DKK-1,PPAR-
v K HA /K TR EYE Graves BRIGHL (P<0.05)
W3,

2.2 Graves RIFEABEFMFEIERE CAS Wi
KM Spearman FHICHESTHT IR, Graves HR 9
HBFI MG Wnt10b | B-catenin /K F 5 CAS 734 &

Uk (r=-0.587 ,-0. 764, P<0.05), 1 DKK-1,
PPAR-y il HA 7/KF 5 CAS B IEH % (r =
0.722.0.784.0. 832, P<0.05) .

2.3 Graves mEE CAS 5&iEFRNBETENS
T £ logistic BN HAZ & logistic M5 5347 .
7N, W MR L I TRAD . Wnt10b | B-catenin ., DKK-1 |
PPAR-y Fl HA 7KF-5 Graves % #ZH CAS 2040k
K (P<0.05), Z75 & logistic 101723 H7 W7, A2 1F
WA IR 5 | 13 TRAb , Wnt10b , B-catenin \DKK-1
PPAR-y Fll HA 7/KF-5 Graves Ji & 0 CAS 23 %0H
X (P<0.05), W4,

& 2 Graves FEERMAMBIEFRILEL (xxs)

Table 2 Comparison of serum indexes between the two

groups of Graves’ disease(x=s)

XY Graves RH52
il gyl raves FRIG4L GIRE Pl
(n=30) (n=68)

197.58+70.51  127.35£36.99  -6.465 0.021

Witl0b(pg/L)

B-catenin( pmol/L) 117.98+38. 56 81.60£19.93  -6.147 0.003
DKK-1(pg/L) 32.01£10.86  47.51x13.06 5.686  0.000
PPAR-y(ng/L) 70.07¢11.51  106.8137.49 5.246  0.000
HA(ng/mL) 227.87+116.33  489.62+185.95  7.109  0.000

%3 EENME Graves IRFHMIZE M Graves ARFF A M5
FEARELER (x£s)
Table 3 Comparison of serum indexes between active and
inactive Graves’ ophthalmopathy group (x=+s)
TRAHE Graves IRARAL T HE Graves IUARAL

B gt P
(n=38) (n=30)

Wntl0b(pg/L) 110.9631. 19 148. 11£33.49 =3.471 0.001

B-catenin( pmol/L) 68.81+14.97 97.93:11.92 -2.720 0. 009

DKK-1( pe/L) 53.64£11.87 39.75£10. 14 2.851 0.006

PPAR-y(ng/L) 124. 0441, 11 84.98+14.45 4.420 0.000

HA(ng/mL) 579.23+187. 52 376.12£105.71 5. 166 0.000

F 4 Graves RIFEE CAS 5EERHNETENZTTE
logistic [E]J3 43> %7

Table 4 Univariate and multivariate logistic regression a-

nalysis of CAS and various indicators in Graves’

ophthalmopathy patients

e AR 25

= ORfE 9%l P OR 95961 Pl
WA 1323 1.082~3.161 0.041 - - -
I 1343 0.391~2.362 0.120 - - -
T3 1135 0.811~1.462 0.632 - - -
FT4 2268 0.910~5.742 0.181 - - -
3 1.047 0.382~2.661 0.983 - - -
T4 2121 0.911~6.879 0.131 - - -
TSH 1432 0.892-3.873 0.193 - - -
TRAD 1642 1.344~2.083 0.034 1.673 1.121~2.872  0.041
TgAbs 2283 0.914~5.743 0.083 - - -
TPOADs 3364 0.793~4.374  0.101 - - -
Wntl0b 0.686 0.314~0.872 0.023 0.654 0.432~0.894  0.031
B-calenin 0.754  0.484~0.906 0.013 0.723 0.392~0.925  0.001
DKK-1 3.084  1.902~5.747  0.032 2.112 1.653~6.123  0.021
PPAR-y 3.5 1.987~9.634 0.024 3.123 2.234~8.342  0.02
HA 243 1.233~4.976  0.012 3.412 1.923~5.234  0.013
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3 W ®

Wnt {5530 FTEAN MG 5 34k k& SOl
LR RSN B 3R ST 45 O T & 45 R R AR
TEIEH AR FIRET , 4 Wit/ B-catenin 38 %38 1 7
A7 B-catenin ROFE e MR, P T 40 it Z2 s B 4 i 4y
A7 ) (B H P CE oA s AE A iR R
1 Wnt/Ca™ 38 8% W 2 5 20 M2 AR PR S S48 B
TR, nfe B R b, Wt 38 [l o 2 i SR 2 it
S SR UNEIVE T AR Y S T e
PERAS T, Wt 15 538 6 1) 2% V8130 32 30y 3 2
BOE B ], W2 B Wit/ B-catenin 18 [ 7F 45
H g b B TS, S 2 B-catenin [ A 32 BH I AR
20K S b Ja 20 e SR MR A R A
i D55 22 0 Wne 5554 AH G, 0 SOST HH (Wt
FEBUAR ) A3k B 2R3k 2o B AT P AR
2000 4F, Ross %0 F R B Wnt 5 538 7€
BV 3 At B b g SR 4R AR D TS 22 8 Wnt
3 [ 3E et ik 23K Wntl \Wnt10b AT 4] 3T3-L1 (A
534, T A ) HG 2 05 DU nT g 7 3T3-L1 WY ) 5 53
1k, A N AMIFIE E—HESE Wit/ B-catenin 5
SRR AR A A — A R E T
FERR T 434k 3k 78 rhofe B Pk R 42 4 T RT3 5 1 s 1
FER . B X Wit/ B-catenin 8 8§12 A
W5, E AMIFFE & BLHAE Graves g 5 IR HE (%) i 15
TG R T RE AR AR
AR A BIE P4 R 105 40 210 T8 i — > AR
PPAR-y 1 C/EBPa &5 B 1E I i #1472, PPAR-
v e I JIE I 200 e A DR 3Rk A A 1 D B PR P SR A
. Wnt/B-catenin {5 5 B R INFRLE M Wnt {558
BRAENRGESESEED, W HA (U0 Wnotl
Wnt10b) 5 H R T PEZ AR Frz (U0 Frz-1/2/5) Fedifi Bl
SZ A LRP5/6 4545 )5 Fra M XSS T 248 2R
F, 3] B-catenin (184 2 1 36 O L R A | 250/ D8 1
[B-catenin TEAMM A e L & , Vi J5 1 A 40 A
SR WF 5201 T 4 B 5/ 9k 2 40 i 1 5 Y -
TE B ZRAA I T e A 5 R P 1t T Al 5 1) e o
5335, 40l C/EBPa 1 PPAR-y HYI5 S1E T, M
AT 07 20 A 54k A U AR D 0 B
ST s 16 P Graves HR G 5835 G i/ 45 46 411 21
H) PPAR-y 7K T B 5 i F 1 3 % BRALT | AR5
gE R 5 3 IR Graves HRG 41 & HY PPAR-
v KB I i 0 B, BTG 3P Graves ARG 1Y
KF-H B TR E M Graves HRG4H . Kim 25097 B
RIS F AR R -1 Z K F0 Wnt {55 38 2%

2 PR AE I 5 08 i R0 B A FE AR AR R 3R Y
Graves HR 9% f 2 0% HR HE 5 2T 4 40} ( Orbital Fibro-
blast, OF ) @i st i #2 vh , E AR W5 7346 49 OF 4 i
Hr Wit {5538 % K7 B AT R 2046 1) OF 4fi i,
HIMEJE 1 PPAR-y 7K F-B B3

Tao %52 X A\ Graves MR 28 3 MR HE i 15 43
BRI ME NS 107 T 40 M AT RNA T, 2 B Wt f5
ST RB R L EGK B E IR WoR
RANEEFR B IET Graves HRJH HLE 1 OF 40 il Wnt
ERcpil g gk WntSa,ﬁ’%‘l’i Frz #HREH
(Secreted Frizzled-Related Proteins ) F1 DKK 45 [ %
KB AR T X PR Ah Sk i TE IR B
Graves MR 57 i 17 41 SUIR BIE R 2T 4E 241 Jf b DKK-
3 40 B B bk B R A0 A i AR 1 32 AR-7  sFRP-4
sFRP-3 f2635 7K F i, sFRP-1 \WNT 5 %15 51
FEAEE 1 S RLAE AR OB B BUE A A -1 1Y
XK L, HAR o I 19 28 4k 5 0 ) g 7 1 1)
WA X e F 5 Wit/ B-catenin {55
i A PIA G Horp sFRP DKK 2 Wnt {5538 % 114
PRI WISP1 2 T e BE ] PRk VR
N Wnt/3-catenin (E5HEEHES 5 T Graves IRJK
SRR P9 1 107 2L T Bt B2 Jung 451 14 4h
%F% Graves MR & IR HE 5 7 4H 2R TR 1Y OF 24
Jifl, Western blot 73 i 78 5 3F Graves IRIGZS 5 &1
OF AR L , Graves HR K 3 OF i 7 B-catenin
RN 91 26 1 D1 3% R B, H Wnt5a, Wnt10b
B-catenin FN4H L JE I 25 11 D1 7€ OF 4fi il i 32348
TE—TFUR IR B fe iy, B R 105 A 3t R 1 3 e T 5
Wi R K, T PPAR-y . C/EBPa 1932 35 7K - ) 32 i T
o BE— UL N Wit/ B-catenin {55 38 45 A
TR, 5 IZ 0 B 1 2K 1, v 3G 9% PPAR-y
C/EBPa Z5AIESVE T, M2 7 Graves HR 9 L&
OF 4t 534 S i 7 200, 1] P 375 S HIR HEE )5 3508 2% i [
TFor i 2 HA &R, SR 2R 5 IR i 4 814
e,

ARG BN 5% AL AH EL, Graves HR % 41 14 1L
1% Wnt10b ,B-catenin /KF-B i FEA%, H5 CAS 70 4L
A 1 DKK-1 PPAR-y 1 HA 7K F )87 & 7+
&, HYS CAS /MU TEAH GG R HRUEME Graves
IR AH E , WG 3 1PE Graves HR R 4L A9 I3 Wnt10b |
B-catenin 7KV 24 W i % il PPAR-y HA DKK-1
IR S T iR, 2SR A G L (P<0.05) o 5
AFELLEE T 36 sh Pk Graves N5 H & FNHR 16 B IE
AREBHBHRHE RS I ) RNA PP 508045, & B Graves
R £ 1 S E MR 5 53 A A5 5 3 s TR 7 3Rk . 2
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= PRI BUE AR B E Y SRR 8 WA, A
WF5E R F B AR B8 logistic 1719 43 BT 8 7% WK A | il 75
TRAb ,Wnt10b , B-catenin , DKK-1 PPAR-y F1 HA 7K
¥ Graves HRIG B 1 CAS 43 8UH G ; £2 748 18 lo-
gistic [A1 553 #7 {75 I3 TRAb , Wnt10b | B-catenin |
DKK-1,PPAR-y F1 HA 7R IEW M H R 51 5
Graves MR L& 1) CAS 23 UM 56, i — 2B UESE T
Wnt/B-catenin {5 51 25 Graves HRIK I & = &
&, H5 Graves AR 85 I8R5 3l 5 2% VI FH G
ZE TR, Wt/ B-catenin {5 5 38 % 75 5 15 & W
HE R AT 2 A AR D T i 4301 56 HAE
Graves R 834 OF A9 15 44k vl e 8 24
FH, T 52 1) Graves HR 5 £ 2 10 28 B E IR, 3X 4
Graves R 2 IRAEIR 19 B 36 42 B 158 10 F 5 LI
FZFF T AT BERLR Graves HRIGIAYT B2,
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