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Expression and significance of 3-catenin and NF-kB signaling pathway in knee osteoarthritis synovial inflammation
ZHANG Dong, WANG Qing-fu* ,ZHANG Xiao-zhe ,RUAN An-min,TIAN Yu,LIU Si-ting , FAN Xiao-yan ,and SHEN Jia-hao.
*The Third Affiliated Hospital of Beijing University of Chinese Medicine ,Beijing 100029, China

ABSTRACT Objective:To explore expression of B-catenin and NF-kB signaling pathway in synovial tissue of rats with dif-
ferent degrees of knee osteoarthritis (KOA ). Methods : Forty-eight SPF male rats weighed (200+20) g were randomly divided
into three groups,namely model group (32 rats),sham operation group (8 rats) and control group (8 rats). KOA model rats
were established by Hulth method,and 8 rats were killed at 2,4,8,12 weeks respectively after modeling,in order to establish
KOA model rats with moderate ,early ,mild and severe degree. Sham operation group was only cut off capsule of knee joint and
suture to exclude interference factor, control group was untreated. Behavior, synovial hyperplasia and cartilage degeneration of
rats among each group were observed. Expression of NF-kB and signaling pathway and B-catenin in synovial tissue of rats were
detected by real-time PCR. Results: KOA rat model was successfully established ,and synovial hyperplasia was observed in
KOA model at mild and early degree,and then gradually decreased ; while cartilage degeneration in the early moderate and se-
vere KOA model was significantly expressed ,and gradually aggravated with time. The results of PCR showed that expression of
[B-catenin in 4-week group (8.57+0.46) and 8-week group (4.23+0.09) were higher than those in control group (P<0.05) ;ex-
pression of TLR-2 in 2-week group (12.04+4.02) and 4-week group (8.54+2.13) were higher than those in control group (P<
0.05) ,and TLR-4 in 2-week group (5.04+0.93) ,4-week group (3.29+0.58) and 8-week group (1.63+0.12) were higher than
those in control group ;expression of NF-«kB was significantly higher in 2-week group (10.15+2.04) ,4-week group (15.97+
4.17) ,8-week group (7.69+1.48) and 12-week group (6.70+1.58) than that in control group (P<0.05),and expression of 1L—
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1B was significantly higher in 4-week group (2.79+0.25) and 8-week group (2.46+0.32) than that of control group (P<0.05).

Conclusion: On the RNA expression level ,both of B-catenin and NF-k B signaling pathways are involved in synovial inflam-

mation in KOA model rats, and they play a regulatory role in expression of IL-1B , degeneration of KOA.

KEYWORDS Osteoarthritis, knee;  Synovitis;  Rats;
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®1 5lMF5 HRRT DX R 4 K AR 2 T 2 K BRI O T R D B
Tab.1  Primer sequences AR ZEEL IS R, O CE B B, R LS
SEH 2 B B 3L 7 51 £ J# (bp) E“ﬁzﬂf’% Hﬁi%%ﬁ ’ Iﬂl’ﬁ{% %}% ,%ﬁéﬁf[:})ﬁ:
TLR-2 1 CTGTTGCGTTACATCTTG 18 B e B BN s T B 8 JA] 1 R B OG IB A
% 1 TCCGTATTGTTACCCTTT 18 4 Ik 1B 2 BB R KR OB S B R AIG, AT L
TLR-4 i1 GCCATTGCTGCCAACATC 18 R G 12 SR AL BT O T IR A A ]
5 I TGCCAGAGCGGCTACTCA 18 W, MGEHE 8 FA A 2%, O Rl AT UL B s B A, Oy

NF-«B TF GCACCAAGACCGAAGCAA 18 fis N AT DL/ B B AR i B AR, LI 1.

I ] TCCCGTAACCGCGTAGTC 18 2.2 SEIF9¢t PCR 45 %

B-catenin £ AAGTTCTTGGCTATTACGACA 21 2.2.1 AR BRA L Toll 52 1& (TLRs) F ik
J2iil - ACAGCACCTTCAGCACTCT 19 25 WS 2 A 4 JE 4R RO B4 404 TLR-
IL-18 i TTCAAATCTCACAGCAGCAT 20 2 TLR—4 #3Kk7 F A IE4L . Horh TLR-4 76 3 b 5 46
% 1b] AGGTCGTCATCATCCCAC 18 8 JA S X AL L 25 B S22 B X (P<0.05) . IF
GAPDH E#  GGGTTTCCCGTTGATGACC 20 FLE AR R e Y S 2 R Sk B . B
i GGGTTTCCCGTTGATGACC 19 AE K WD . TSRS 8 12 Ji TLR-2 35 4 ik

XA i E RS B L, TLR-4 7845
PGB AEIEDDA, FFAIEDS AR RE 12 F 53R 2 F L5253 X (P>0.05), %
FJ5 22530 H1 (One—way ANOVA) FUMSAEA ¢ K556 7)  FRAK LN F AR G B 2% F LS8
H7 (Independent sample ¢ test) , 25 AFF G IE N L (P>0.05) , HER T ARKEZ W20, W#E 2,
FHAES B HT. Lh P<0.05 2 G248 L. 2.2.2 BYUKRIE Y14 NF-kB #3535 %

2 #R K B IR AL 2 NF-wB 33k 1 35 o T AR 4L
2.1 AT BB AR (P<0.05) ,NF-kB [ 5 [H % 15 B 1 ¥ 45 2 J8 4 v

FHRBAERERBEHPARICURG, SERE FFET 4 P AR Db, 2 )5 b % b B ) %
AR UL, L e S AR AR TIEW IS X Wl BT A N e 3k B 5 0 IR i 22 53 64T
MR R R R IH s R LI B 5, IR RIS 238 (P>0.05), L3 2,

BT R OGN R Bl sz PR RO AR B 22,3 B ALR U BEALS Bcatenin Fik  HERE
FrAFREAR , I B A (B 38 R BE B M = o AEIORE 4 R4 .8 R 41K UM 41 41 b B—catenin ik 4K

R2 BAXRRRALAFTRHERENERREE

Tab.2 Expression of target genes in synovial tissues of rats in each groups

45 1% TLR-2 TLR-4 NF-«kB B—-catenin IL-1B

X R 41 8 0.88+0.15 1.12+0.11 1.26+0.27 1.18+0.22 1.00+0.00

R T ARH 8 0.75+0.14* 1.36+0.35% 1.42+0.31% 1.33£0.59¢ 1.19+0.21"

2 JH 4 8 12.04+4.02"* 5.04+0.9344 10.15+2.04% 1.39£0.27¢ 1.54+0.42"

4 {4 8 8.54+2.13*** 3.29+0.58444 15.97+4.17% 8.57+0.46%¢ 2.79+0.25™

8 Jil 8 0.72+0.61**** 1.63+0.124444 7.69+1.48%% 4.23+£0.09%%¢ 2.46+0.32"™

12 A4 8 1.35+0.33"**** 1.18+0.2244444 6.70+1.58" 0.85+0. 1584« 1.80+0.83™

F1i 20.92 32.02 21.11 232.28 7.59

P1A 0.00 0.00 0.00 0.00 0.00
W SRR #R, *1=1.07,P=0.35;**1=4.80,P<0.01; ***t=-6.22 ,P<0.01 ; ****¢=0.43 ,P=069 ; *****1=-2.26 ,P=0.09; “t=—1.11,P=0.33; *“¢=-7.24 ,

P<0.01; 2*4=-6.34,P<0.01; #4*%1=-5.26 ,P<0.01 ; **4%%1=-0.40,P=0.71;* 1=-0.69,P=0.53 ;*1=-7.49 ,P<0.01 ;*1=-6.10 ,P<0.01;**=-7.41,P<
0.01 ;##=-5.88 , P<0.01 ;%1=-0.41,P=0.70;*4=-1.05, P=0.35 ;**4=-25.18 , P<0.01 ; *4*4=-22.55 , P<0.01 ; **%;=2.15 , P=0.10;t1=-0.51, P=0.64 ; "1 =—
1.63,P<0.18;™1=-9.41,P<0.01 ;™1=-6.35,P<0.01 ; ™¥=-1.41,P=0.23

Note : Compared with control group, “t=1.07,P=0.35; **t=4.80, P<0.01; ***t=-6.22 ,P<0.01; ****1=0.43,P=069 ; * * * **1=-2.26 , P=0.09; “t=-1.11,,P=
0.33;%4=-7.24,P<0.01 ; **%1=-6.34,P<0.01 ; ***%=-5.26 ,P<0.01 ; ***4%=-0.40, P=0.71 ;* 1=—-0.69 , P=0.53 ;#1=-7.49 , P<0.01 ;*=-6.10 ,P<0.01;
##=—7.41,P<0.01 ;%¥=-5 88 , P<0.01 ;%=-0.41,P=0.70 ;*4=-1.05, P=0.35;%%/=-25.18 , P<0.01 ; ***4=-22.55 , P<0.01 ;***}=2.15,P=0.10; 1=-0.51,
P=0.64;%1=-1.63,P<0.18;™1=-9.41,P<0.01 ; ™1=-6.35,P<0.01 ; ™¥=-1.41,P=0.23
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Fig.1 Performance of knee joint in each group during operation 1a. Control group 1b. Sham-operated group 1ec. Two-week group 1d. Four-week

group le. Eight-week group 1f. Twelve-week group
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NS At S 500 J22 TG E— A B AIE 128 3 F I G RO 2R 45
T AL G UL SN R B A& KOA A% o ek
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OBk g AR BB, I AR K 5T B 7 W
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KOA 355745 ™ B F2 B2 i PR FE A o 76 7101 KOA #5780
KB, T N R ARG R I T A SR AR 1k
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T B AR T O R Y 2 A O TR PR R R
B AR MR KOA [y i | i I8 48 i 5y 745 W R
TACE B SR A KOA 1 32 280 B R B, AR 78 3l 1
Bl 5250 M\ 4y AR W) 2 )2 TH WS T I R RE 7E KOA
PERE A FRIR S AR, DBk T A R
KOA iy B8R i3 M HAE KOA #EFE i) e AL
3.2 B-catenin 5 NF-«kB {5 5 % 7F KOA 35 I %
i H ) 2R IR A

Toll ¥ 3Z 1A (TLRs) /1 5 ) NF-kB {55 }% 1F
g WL 1A 28 Js oy 388 B, B O 1T R 1) B0
HERE A R 48 T R AE RSO AR PR A A A 0
%< 3| TLRs/NF-«kB {5 53 }& /£ KOA ¥ I 48 5F Hh =2
fH—EIHEMERM, B-catenin j& Wnt/B-catenin {5
T S AZO oo, KA S R S 0 B A K
FETA B AR . R R T A R R PR A
PR, AR LA 0 R 0 v ) R 4 4 i A F A0 5
25, TLRs/NF—kB {5 5i#i }§ 5 Wnt/B—catenin {55
il B AE KOA ZERE 122 )5 3 MMP-13 \IL-18 2%~
e 5 M R 3R 3k, i iE — 2535 5 KOA iR 28 i
PR P ETE KOA b J i i vh 2 5 & #5538 A FE
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AWFFE L4 R, TLRs 1 Ky A 56 58 [y H i
B R RS2 AL KOA 1y TR gl s & %
ik I A — R AR W RN S NF-«B i 5%
TEE AR IL-1B SR MR FHRA IS, 5t
() B O 45 9 S 3 AE AR B AR T B 4 ] )T R B T
SR AE AR 4 J8 )5, TLRs 5 NF-«B (1) 2 ik 5% J B
B[] T 0055, LGP Wt/ B—catenin {55538 % 5C 15
JGlF B-catenin 7EXE BT 4 JH 5 235 B, 52 A
N7 P i S 4 R A R 340 0 ik 553 T A i R AR T R 7 A 5
b o AR5 S50 45 S - 75 56 , Wnt/B—catenin {55
i % [7] TLRs/NF-«kB {5 5 i i —F£ 2 5 7 KOA #
JIEE 9 0 S I 3 A% 5 HLUK, B—catenin 2 TLRs/NF-kB
=55 1 3235 AT BETE KOA 1 IS 48 0 3o 2 th 72 7
A JEBAER . Bl B-catenin 5 NF-«B i #4525
BLH T ZA LUR B (1)B—catenin j@ i # f] NF-
kB i&PE, Fm NF-«B $ 3% [ Fas ik DL & T
NF-kB % 5 i %5 J7 5% ) NF-kB 38 #3235, FEAR
IL . TNF-o 2 F Uiz 20 i I 1~ 22 35 1480 (2) B—catenin
i PO 5, GSK-3B Rk FEAL, 23 B-catenin 72
FACRE MR AR ML BT N # AR, BRI IkB RS i
RelA ¥ 5 i, i il NF-«B #E A 20 i A% , M1 400 1 i
i PR, (3)NF—kB 3l % o] i o $2 5 Wnt/B-
catenin ¥4 5% R F Lefl %3k, I B—catenin %5 5% /K
-, ]9 A 5 $2  Wnt/B—catenin i J§ 6 25, A
52 4% AR R B—catenin 5 NF—kB 3 5 ) & JiE (5
5 R TE KOA i JE AOE 3 i ol B v S 4 BT, & 1
HELZEN, I WA TS Rkl RE A TR
AMHEFZI . BRILZ AL, &I B—catenin Jz HAF 5 i
1E KOA R B AU 22 5 T R Wy iR A2
SV, [R)RE 76 8 90 S N 3 3 3% 36, 7 KOA %
IR G513 AR 1o A v 2y e ¥ R AE o
3.3 WIRRAEE KOA IRITHEMAS M EZ H o N R

BT IR AR & —Fh 2 RO AR IR AR,
1R 55 3 JBE 9 0 S5 A 2R 90 TR R 1 AR v A T
[FIVE T, T S 9 e A by 737 1 1) — P R BUE X, Pl B
KT R D EE R RN EZEREMERHEE,

ENIETERE VR 9 DLl b g R
KOA & F2 S0y 3 R 30, 1 40 B AR A2 55 i P 45 4 ek
AE G B KOA Wt g2 i i 4l 32, JF H 5 BeEaR
AR B2 Y] A 5 1) B—catenin {E 1 TERAE R INA F &
IR o A I A A I T AT 2 KOA i 1 Jig i)
SRR, H 5 PCE R S B A AR B AT %
VIR, 52 WG R R 45 AN A
RAE 5 BRI AR A BAE F B AEBLE AT R DL R AL
(1) U300 I AR AE S W i 3 30 A O 10 B 1 2

T SRS B 1 I AT 88 1 B O T AR ) A A AR A, 3

BT AN IR H RN B, AR T BCR BR

(2) iy TLRs/NF-«B {5 5 1 i 55 14 ¥ 16 58 i ik

o, WAL ST Wint/B—catenin {5 5 3 J# [7] # 90#

W, LI T F K Uiy S A R 1 38 5 T I 2 0 2

ABA% 328 28 O 19 W R T B v a0 T R 2 OG5 B

o S5BAWIREE R B R IETE KOA wh 15 LR

FAFNEST J5 WAE L5k e B2 E A
L5 E TR, ASHEFE AR BB OC T T L 2 Wt

FER G, St PCR O R 7 i , A I AS ] 7 J32

KOA #8324 41 h TLR-2 . TLR-4 NF-«B

IL-1B % B-catenin #£ k27, W5 TLRs/NF-«kB

fF 5 5 Wnt/B-catenin {5 538 #f 7 KOA 1 5

FAE VR AR B . 25 RESE , TLRs/NF-«B {5

7 il §% 5 Wnt/B—catenin {5 5 il #% 75 A [/ KOA

T RAA 0572 5, BAT I35 B I [ R, m]

UL 2 Sl B 2 5 T KOA B4 1 i, BT 52

i BT T AW EOR R T R AE KOA &

I Kt R R A BRI, O i — 2P R T KOA #5381

FLIE ST R BE TAKYE  IF O AR HE— R 5T KOA 1%

IR A E 55 R WA B A G R AR A T R

5% 3k
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