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YR EEET TLR4/NF-«B BEIME & X TR
REMPEREEA T RKERN

USRS o/ A R - P 7S
oo oA s B R RGR B 05 A @ AR 412000

H E.HH SMRAYXEEZIFTEY XLOAKF @R H =& LER LG EEAERZIE ., Fik
¥RBE m itk ATDCS, %) 10 ng/mL @ fmieA-% (L)-13 Rt 7 k2 3 OA RF M ER 4 F RREAK
F(0.6.,1.2.1.8 mg/L) Y53 fE 432, 46 pcDNA B4 K pcDNA-Toll # % & 4(TLR4) 4, 4 2w fi 38
BENAA L A7) AT E,ZMBA caspase-3 (Cleaved caspase-3) . TLR4 .4 B F-kB(NF-kB) p-p65 & ik /K
TR E F-«(TNF-a)  IL-6  IL-8 K-F, FR HAEM A, KTABa, A =% Cleaved caspase-3,
TLR4 NF-«kB p-p65.TNF-a 1L-6 ,11-8 K-F3 & TR, 2 F A %1 FEL(P<0.05); RRAKRELIZEIE
A, B TEME, A F Cleaved caspase-3.TLR4 .NF-«kB p-p65.TNF-o.IL-6 . IL-8 /K -F3g4& T AR 28, £
FAGTFEL(P<0.05) B LR BN ZRERBE; £ F R EGFH T . pcDNA-TLR4+1. 8 mg/L
YA EZE A, KT pcDNA+1. 8 mg/L X 32 E &40, 8 — %  Cleaved caspase-3, TLR4 ,NF-«kB p-p65, TNF-
a JL-6.1L-8 KFHFHTF pcDNA+1.8 mg/L L EXEEA, ZF A% FEL(P<0.05), £t LE¥EpE
44 TLR4/NF-kB @3 K & OA R T BEA A TR L ERL,
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Regulatory effect and mechanism of iguratimod on apoptosis and inflammatory
response of osteoarthritis chondrocyte model
DENG Li sWEN Zhenhua® , TIAN Feng ,YAO Fangling
Department of Rheumatology and Immunology . Zhuzhou Central Hospital ,
Zhuzhou s Hunan 412000, China

Abstract : Objective To study the regulatory effect and mechanism of iguratimod on apoptosis and inflam-
matory response of osteoarthritis (OA) chondrocyte model. Methods Chondrocyte line ATDC5 was cultured
and stimulated with 10 ng/mL interleukin(IL)-18 for the establishment of OA model, treated with different
concentrations (0.6,1.2,1.8 mg/L) of iguratimod,and transfected with pcDNA plasmid or pcDNA toll like
receptor 4 (TLR4) plasmid. Proliferation activity (A, ), apoptosis rate, the expression level of cleaved
caspase-3, TLR4 and nuclear factor -kB(NF-«kB) p-p65, the contents of tumor necrosis factor-a(TNF-a) ,I1.-6
and IL.-8 were detected. Results The level of A, in the model group was lower than that in the control
group.and the apoptosis rate,the expression level of cleaved caspase-3, TLR4 and NF-kB p-p65, the contents
of TNF-«,1L.-6,11.-8 were higher than those in the control group (P <C0. 05). The level of A,y in different
concentrations of iguratimod group was higher than that in the model group,and the apoptosis rate, the ex-
pression level of cleaved caspase-3, TLR4 and NF-«kB p-p65,the contents of TNF-«,1L-6,11.-8 were lower than
those in the model group (P <C0. 05). Under the condition of plasmid transfection,the level of A, in pcDNA-
TLR4-+1.8 mg/L iguratimod was lower than that in pcDNA-+1. 8 mg/L iguratimod group,and the apoptosis
rate,the expression level of cleaved caspase-3, TLLR4 and NF-kB p-p65,the contents of TNF-«,IL.-6,11.-8 were
highgr than those in pcDNA-+1. 8 mg/L iguratimod group(P<C0. 05). Conclusion Iguratimod improves ap-
optosis and inflammatory response of OA chondrocyte model by inhibiting TILR4/NF-kB pathway.

Key words:osteoarthritis; iguratimod; chondrocytes; apoptosis; inflammatory response; toll like

receptor 4/nuclear factor -kB pathway
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BT R (OA) & — LU O B A7 M kA2 DA
T i B 3 A LB T R SRR AE 1 0 B G T R
g » T I PR R AR DG S0 RN 3 A2 B, ™ 4
KB J KA . BRI, OA FE AR SFIR YT )7 B &l
FHAE S5 A 25 W 04 TH0 R AR , 19 Bl = 396 7 5G4 |
PUERE TR, R s R R A PR
NG T, B W S E TR e 1 AR A T RE L I
PR T 2 K57 98 1R T RE 5 A8 S50 i 56 15 W i
Fh SR SN B A0 08 T B3R . 7R OA Y & I
R, G R AT S E SN B 4T U T B S O
B IR AT Pk kA A e R R P — T S
WF5T i 38 3 BT (A0 R (AL)-18 15 1 G T K
B 20 M L TR i B A S AR S
e OA S iz 2 v D& 500 20 R %) 9 9 2 0 B 441 s 9]
oM ANTERE o PG ASBIFSORE LA TL-13 i 33 0% 15 1B 4
M ry =R 7 OA gAY, BRI E 3 i B8 X OA
20 A A R T B 9 0 S g ) IR AR FH R Ay FRLH B AE
h I OA JRIT 1T 25 W) $ A S B AR B
1 #REA%
1.1 20 #k
ATCC A ],
1.2 A 5EH 45460 A % E Herocell 24
"], ZINRERERR W [ 26 ABL AR, B N B A
BRBRCES, B 2 B s R R E YK S AR AN Ry g R
RENHE] 7 o 38 ZRAA 50 B R A 7R 15 3% 5 (DMEM)
K A 1 3% 9 1 35 F Gibeo 23 &, 7 S04 -l A
VT Se R 29 A7 BR S DL CCKS 41 i 348 4 A6 i 38 57 42
W[ 2 E MCE A, IL-18 W [ 26 H Sigma 2\ # .
pcDNA JFk . pcDNA-TLR4 JFki W [ b 2E T A
TUNEL 40 fd 8 72350 & W 3 L0 38 < KA Al 240
IR 1) it BB 7 28 W% o 2 ( ELISAD K57 &l B 1 i
BT AL/ BB R caspase-3 (Cleaved caspase-
3) . Toll #£Z & 4(TLR4) B K T-kB(NF-kB) p-p65 .
B-actin 3 5k — Bt B 1l 2 HT e BRAR o S AL W 4t

N BUBCE 4 Bk ATDCS W H 25 H

M) H 25 E Abcam A A,
1.3
1.3.1 4ijEfEs  ATDCS 4ifE &4 10% i 4 1

R FRE P RE R SR B 2 d 4 1 R R AL Y A
i B A & 80 % ~ 90 U It kAT I B i 0 Ak O %
M1 s 3 MY LL AR AR AR 285 5%

1.3.2 4ifsrdl 240 ATDCS 40 il 32 Fh 78 55 57
M N HEAT 43 A1, % BEZH R B 25 4 10 15 7 SR Ak 3L,
RIH & A 10 ng/ml TL-1B 4 K5 37 38 b B, R [w] vk
RS A 10 ng/mL IL-18 K A [A] #e JiE
(0.6.1.2.1. 8 mg/L) i 8L H ; peDNA Xt B 41
Yt pcDNA L, pcDNA BRI YE & A 10 ng/mL
TL-1B By 85 35 & vh 3% 4 peDNA i BL, pcDNA + 1. 8

mg/L X H F A4 A &4 10 ng/mL IL-18 & 1. 8
mg/ L SCHL 548 1) 35 57 e b 7% 4 pcDNA BT k7, peD-
NA-TLR4+1.8 mg/L H WAL FA 10 ng/mL
IL-18 J2 1.8 mg/L A 54 8 /Y 15 5% ik vp §% 44 peD-
NA-TLR4 Jiihr, FYIRANE TR . B4 4 4
AL S s G 48 h,

1.3.3 CCKS8 &k I 40 fo 3 55 05 5 e 4u il >k
CCKS8 k47 240 M 33 5 i & DU, &AL A 10 Ll 35
EARTIG  Ah LG 57 2 h S TEREAR AL BRI A L, I LA
A oo TN YN FETE ST

1.3.4 TUNEL ¥R T WedEdni, H 4%
% B EE W E J5 ¥E 47 TUNEL ¥ K90, 56 fn A
TUNEL Y4 a7 44 8, B Uk J5 A DAPT 3Ltk 17
Yeta, B i PO KB Rl B B 5 78 B s T bl
HLWEE 5 A e A0 B, X TUNEL FH 4 40 g #1 DAPI
BHAE 40 M AT 31450 TH B A B 8 - = TUNEL FHPE
4 A%/ DAPT BH 1 20 ffl £ < 100 %

1.3.5 ELISA 40 g 87 KF W46 40 i 8% 3%
3 R H ELISA 3270 &k I ik 988 TR A8 I F-a CTNF-a)
IL-6.1L-8 BY/K . BRAE ™A% i B0 & B ] 5 047 .
1.3.6  fu g Bl vk A I 28 11 3R TR K 4R 4 i
PGS B LS T Y S I Rl R e S R g e
T 20 pg FEREAS I SR TN M T B R 5 32 AT A
T HL UK SR T H B B R A S RS TR AT 4R R . 5 %6
Wihg 41 = E P 1 h 5 Cleaved caspase-3, TLR4,
NF-«B p-p65 5 —$1 4 CHF LK K HIFE —
PG FEEE I AL AL R A7 ECL W82 . 15 8 & A &
FHHE K EAE, PL Bactin N N2, & Cleaved
caspase-3, TLR4 .NF-kB p-p65 W) Fik/KF,

1.4 Z5it2Fe3 SR A SPSS23. 0 {4 ik 47 52 36 5
P GE T2 R B AR SCRT AT S 6 BOHE 24 R B OE S A AR
MR, LA o 5 R, 2410 R S &y
2500, dE— LT LR LSD . LA P<C0. 05

HESH G FE XL,
2 % e

2.1 SCHIBEAEXT OA 3 20 M A I 72 /K 7Y 52
5% A A B A L, AR T3R8 i (P <<
0.05); SR L WAL, A fml ok B S s 2] A T
T R T R AR (P <<0. 05) H 23 $ B 75 45 1 58 06
FT-R/E AR W ERB ., TUNEL Ze 0 ILE 1,A
MIFT R LR 1,
2.2 SCHIBEEXT OA BCH 20 MR 7 g T D R G Y
o 53R R4 Cleaved caspase-3 [
BIKAPHE TN (P <20, 05) 5 S R FUAR AN ) ok JEE S fir
Bt Cleaved caspase-3 B335 7K F AR (P <<0. 05)
B =S Cleaved caspase-3 3¢ ik FIAE A 8
BEMH LI 2,
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WA NI ;B BRI .C N 0.6 mg/L LH B ;D Jy 1.2 mg/L B E 1.8 mg/L L HiBEfligy
B 1 IHBE REE ARRKEXRNEZEAMMA TUNEL 6

x1 IERE EBE FAREKEXNESESHA,, &
BATEANLE (n=4,2+5)

20 5 AR Ao FT=E D
(mg/L)
X AR 4L 0 1.0540.13 0.31+0.08
Rk 0 0.5240.06°  6.79+0.81"
NGNS E T K| 0.6 0.704£0.057  4.5140.567
1.2 0.8140.077  3.3240.447
1.8 0.9440.087 1.84+0.227

W GX A, * P<<0.05; SRR H#, T P<<0.05,

2.3 CHIBAEXT OA BH A0 MR A 5 E SN Y 5

5t A e, OA BB 2H TNF-o, 1L-6,11L-8 /K F
HEIN(P<<0.05) 55 OA gl b, AR vk B hr s fli g
4] TNF-a.IL-6 . IL-8 7K FFEAK (P <<0. 05) H 3 Hi 58
P 0 TNF-a 1L-6  1L-8 7K V- (4 /E F 5 vk B AR ot

W 2,

Cleaved
caspase-3

——
D e e c—
A B C

D E

BHFEKF

A B C D E
A X BB AR RIAL ;C 2 0. 6 mg/L SLRIEEAELA ;D Ky 1. 2
mg/L XA 5EEAE R 1.8 mg/L A, SXMAIER. " P<
0. 05; 54 ik, ™ P<C0. 05,
2 A GREA AFEREXREREA Cleaved
caspase-3 FTiE K F L

xR2 SHEBH ERIE FAERESHEESA TNF-o JL-6.IL-8 KELLE (n=4,x *5)

21 YR BB E (mg/ L) TNF-a(ng/mL) 1L-6(ng/mL) 1L-8(pg/mL)

X R 2 0 3.4140.62 8.19+1.03 109.39414. 82

T 2] 0 12.09+1.75" 26.57+2.84" 254, 67+29.29"

PEI N 0.6 9.144+1.197 20,0342, 577 193.47+22. 127
1.2 7.5840.937 15,651,947 152, 38+15. 867
1.8 5.05+0.617 11.35+1.477 131.024+11.477

G BEAL H#, T P<C0. 05 SHERIZ A, T P<C0. 05,

2.4 WHRIBLFEXF OA B 4B A TLR4 \NF-«B p-
p65 FILM M XA R, A 4] TLR4  NF-
kB p-p65 A K AKFEHE i (P<C0.05) 55 OA 4 i,
AN [Rlvie BE 3 Fr 3L 20 TLR4 . NF-kB p-p65 43 ik 7K

S REAIR (P <<0. 05) H 3 Hr B85 15 TLR4 . NF-«xB p-
p65 Fik AE 2k FE AR . LA 3.

2.5 qEFEIK TLR4 X RSB H OA FOE 40 B
Al TLR4 NF-kB p-p65 FikA M 5 pcDNA X Ig
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ZH L8, pcDNA BRI 21 v TLR4, NF-kB p-p65 ) %
IKACEHE (P <0, 05) ;5 pcDNA FAIA L, peD-
NA-+1.8 mg/L X H 5z tf TLR4,NF-kB p-p65
f) e K K FEAIR (P <C0. 05) 355 pcDNA+1. 8 mg/L

YR B e, pcDNA-TLR4+ 1. 8 mg/L ¥ 2%
fiigH vh TLRA . NF-«kB p-p65 2 ik 7K F 48 (P <<
0.05), WKl 4,

TLR4 &

D o e——
N e D D G ——
A B C D E

BHFEAKF

A BCDE ABCDE
TLR4 NF-«B p-p65
A K HRYL B BRI ;C S 0. 6 mg/L LHIHEAELL; DA 1.2
mg/L X FAEAE N 1.8 me/L LH A SR R4, " P<
0.05; SR L, 7 P<<0. 05,
B 3 SERE EBE AREKEXHEESE TLRY,
NF-«B p-p65 Ri& 7k F b8

2.6 iFFKiA TLR4 XA SEFERRT OA HOR 4ifB
WRET-KFERIFE M 5 peDNA X4 8, pcDNA
BEAVZH A oo BRI PR T- 3838 m (P <<0. 05) 3 5 pcDNA
R L L H , pcDNA + 1. 8 mg/L 37 5 8 28 3 5 1%
T3 A oo BN PE TR EEAK (P <<0. 05)3 5 pecDNA +
1.8 mg/L ¥R fEA 4, pcDNA-TLR4+1. 8 mg/
L R safli S5 T6 F) A o FEAR P TR 8 n (P<<

0.05), TUNEL Z:a W& 5,A 00 M 8T LR
%3,

Cleaved

e D S

A B C D

1.0+ 2

HEFBEKT-

0.5+

0.0
A B C D

T :A 9 pcDNA X BE2H ;B i pcDNA #8145 5 C g peDNA+1. 8

mg/L LH B4 ;D N pcDNA-TLR4 + 1. 8 mg/L L Hi 4] ; 5

pcDNA XF BR41 14, © P<<0. 053 5 pcDNA MBI 4] b4, ¥ P<<0.05; 5
pcDNA-+1. 8 mg/L 3 Hr B 40 5, > P<<0. 05,
& 4 &M TLRA NF-«B p-p65 FiLKFE L&

WA N peDNA X BE4] ;B H peDNA B4 ;C K pcDNA+1. 8 mg/L X H B 41 ;D K pcDNA-TLR4+1. 8 mg/L ¥ Hi
B 5 £ HEMBE TUNEL &

=3 ZHEMH A, RATERMIER (n=5,2*5)
4151 Ao TR
peDNA X FE2H 1.080. 11 0.370. 06
peDNA FEHIZ] 0.49740. 04" 6.0440.93"
pcDNA+1. 8 mg/ L 3HIFEFHEL 0.91-0.127 2.060.317
pcDNA-TLR4+1. 8 mg/ L A7 5484 0.5240, 05° 5.16+0.77%

5 peDNA XA A, * P<<0. 0555 pcDNA BRI e, ©

P<0.05; 5 pcDNA-+1. 8 mg/L ¥ Bifiizh 4% ,~ P<<0. 05,

2.7 #FRIK TLR4 X LR BEFER6] OA R 41 f Al
R T-HRNREWZM 5 pcDNA XF 4 H .,
pcDNA FERIH H cleaved caspase-3 Y 3 1A 7K 3 38 i
(P <0.05); 5 pcDNA I 41 F &L, pcDNA + 1. 8

mg/L R cleaved caspase-3 1) 3 ik 7K - [
K (P<<0.05); 5 pcDNA+1. 8 mg/L ¥ Hr B4 It
% ,pcDNA-TLR4+1. 8 mg/L X H H 2 b cleaved
caspase-3 HIFRIE K (P <<0.05), WLKE 6,

2.8 Ik TLR4 X R BEFEPI 6 OA FH 4i A
TIRIE RN 52 m 5 peDNA X IR 4] 52 , peDNA
BERIZH TNF-o 11-6 \ 11-8 A /K34 (P <<0. 05); 5
peDNA I 2 A, peDNA 1. 8 mg/L 347 55 {4
TNF-a.IL-6, IL-8 Ay 7K V-3 B AL (P <<0. 05); 5§
pcDNA-+1. 8 mg/L I fr 4] 1%, pcDNA-TLR4
+1.8 mg/L LHr Bz TNF-o IL-6.1L-8 B 7K V-1
In(P<<0.05), W4,
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x4 FHMA TNF-o IL-6.1L-8 KELLE (n=5,7 L)

21 51 TNF-a(ng/mlL)
pcDNA X B 20 3.7240.56

pcDNA F5 7 4 13.11+1.88"
pcDNA+1. 8 mg/L 3755 fE 4 6.0140.817

pcDNA-TLR4+1. 8 mg/L i 5 fH 4

11.85+1.52%

1L-6(ng/mL) 1L-8(pg/mlL)
8.7541.25 117.24=415.09
28.11+2. 94" 260.334+31.44"
12.5841.777 140.24419. 487
30.1843. 48~ 252. 31422, 944

5 peDNA XF B4 L4, © P<<0.05; 5 peDNA ##I 4] [ # , ¥ P<<0.

TLRE e D .

NF-xB

ppos e D sn—
B-actin - - - -
A B C D

1.5+

HEFEAKF

A B C D

A B C D
TLR4 NF-«B p-p65
WA KN pcDNA X B2 ;B K pcDNA B4 C 5 pcDNA-+1. 8
mg/L EHEEMEA]; D 2 pcDNA-TLR4 + 1. 8 mg/L X f g, 5
pecDNA X BZH L4, © P<<0. 055 55 pcDNA # A4 L%, 7 P <C0. 055
55 peDNA+1. 8 mg/L LR B4 1L EE, & P<C0. 05,
& 6 L HMA cleaved caspase-3 FiAKF R EL B

3 i i

AR 240 2 G R P A R B B Y o — 4
JL 6 T R4 AR IE R R S5 R R T e B BB R X
BCE 0 M A 12 M R LA T 0 R K AR B
BT BN FE T A T 2 A D AR R AT R e
o4k R R A RE IR LA OA FRAE R el s
U R AP T B AR VR YT OA MG, [ H AT R
AR S AR 25 /S A R R E Y
AR B A% RS B PR U A 0 RCR SR B R AR
FLJE ¥ B DR AP B A0 M L 36 B R R AT R AR AR
34080 OA R Y7 25 X F B 5 A 38 U1 Il IR

T AR — T A 2 KO RIBIT AW
LA P38 & E B G328 147 396 M L R DK 19 40 i S 50 IE S
25 F A B2 XU SOG4 I 40 i RE A% 1 2k
E S AN AR L T TSR RS E A E T
WHRBEEA T OAJRIT M. BRIy 5 H Ak
PAFIBIT OA BYIE WV UE o {8 ] N — 30 Bifi A1 % AR AT 5 6%
WHRLBEEH T OAIRYT - 45 5 0F 50 3 hr 578 g 208 4%
VERR BT O D RE I A N 5 53 — T 4 i s

05;5 pcDNA+1. 8 mg/L ¥ R84 L 4r,~ P<<0. 05,

B IE S 3R BT OA R 40 A A8 17 20 it 3 5 R
fige ELA IR P L 3R R S 5 1 AT R G 0 FE 2% Bl
B O R AT HE U iR 2 EFE OARIT M E . H
H AT S& T3 s 85 OA K i B v 08 40 i i £
PrvE A 2 BRSPS T OA YR
I7 R = A Y SR AT 5T UE A

AWFFR BT T 240 M 5255, >R 5 R A Ath 2% 3 A
[ 10 ng/mL 1L-18 ¥ J7 U 57 OA B i i
BRI 28 T R T . OA B0 41 M B A
BT A0 M R TR 5 RE N ST 5 2% B R 3 BE G T
% T2 L 13 A Cleaved caspase-3 # ik /K,
2B 9 IE AN IR 7 KOS 360 75 A OA IFRAE, &3
ISR T TS , OA BB 40 AR Y 1) 20 it 00 12 R 4%
J52 0 345 A A, 20 B ) 1 FE W 3 B, TR R A
T-3E [ Cleaved caspase-3 ik 7K . 22 F 48 iE 40 il A
FAREBEAL. DL g5 3R R B 3 L8 X OA 10
21 A TR A R S5 N 4T e O T EL A A L Xt
R HIFEEIGTY OA K IEPCE R 1E R T o
) 400 i S 50 TE 4 ok A SE RS AEIR YT OA )
H TR T R,

R B H Y 38 R IE S 2 R 56 T R
TRIT » 22 TR O 1 5 Atk AT 9 I S 38 7 B 72 Ok % O I A4
LG HE SN B AVE F 5 3] TLR4/NF-«B 3 #1938 1%
HRI L OAMRE R BFEEW & TLR4/NF-«B
T [ AT S 120 I ) TS 3 A AN P O T
R AJE R A g il O SRR OA B
4 LA B HE 4T T W5 TLR4 J2 NF-«kB p-p65 Y % ik
K-35 B i R ARG L R 3P BB AE OA R YT ad FE v T
REAM I 4K H 40 i A9 TLR4/NF-«B 3@ i, ot — 2 33t
PRI 8 B A A P Y [ A 38 5 5 e peDNA-
TLR4 JFk i 77 R0 TLR4 & NF-«B p-p65 I3k
Jei o SCPL SRR AR OA BCH 40 A A5 75 40 Ji 0 T Fn 2R E
I ) A FH Ak a9, e B 38 B 78 58 5 B0l TLR4/
NF-«B 3l B e OA $C5 40 B 75 20 i 98 1= Fn R e
S 3 R AR SER S48 2 48 OA WG Y7 I E /Y 43
FHLHI B R T S

25 R L 7E 10 ng/mL 1L-18 B AT 8 57 1 OA
B I AR R v 2 S B B T T AR A R R T
RAE N X —AFH 56l TLR4/NF-«B i i A ¢,
XN A IR A 3 5L AR T OA W58 SCHh S48 1Y 43
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TAEHLGH R T A ML 8 4. TLR4 T ilE 045
MyD88 i i 42 Fl . MyD8S i i 12 , A SC W) 4 48
AT LR YT R BT T /E R S5 M #l TLR4/
NF-«B i i A 3¢, 3 B & Xf MyD88 & #i & 42 1 4k
My D88 i id 12 I 45 1E H o AN V8 48, 4 )5 W ik — 25
BT TLRA B 7 A [ 48 78 P s i 50 R S Hi i 1=
HIPER .
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