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Effects of IL-13 and TNF-«a on degradation of extracellular matrix of articular
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Abstract: Objective To investigate the effects of interleukin-1B (IL-1B) and tumour necrosis factor-a ( TNF-a) on the
degradation of extracellular matrix of articular chondrocytes, and explore the related molecular mechanism.  Methods
Primary articular chondrocytes were isolated from rat articular chondrocytes, and were stimulated by IL-1B and TNF - alone
or in combination. IL-1@ stimulation group, TNF-o stimulation group and IL-1B and TNF-o stimulation group were
established, and control group without any stimulation was also established. After treatment for 24 h, 48 h and 72 h, the
changes of extracellular matrix of articular chondrocytes were observed by inverted microscope, and Real-time PCR was
employed to detect the expression of metalloproteinase-13 ( MMP-13), Aggrecanases-1 ( Adamts-4) and Aggrecanases-2
(Adamts-5) mRNA. Results After treatment for 48 h and 72 h, it was observed by microscope that there was no
significant difference in degradation of extracellular matrix of articular chondrocytes between control group and TNF-o
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stimulation group, while extracellular matrix of articular chondrocytes in IL-1B stimulation group and IL-1B and TNF-a
stimulation group was unstained and degraded with expanded cell spaces. Compared with control group, the expression of
MMP-13, Adamis-4 and Adamts-5 mRNA in IL-1B stimulation group significantly increased after treatment for 24 h (P <
0.01), and decreased after treatment for 48 h and 72 h. There was no significant difference in the expression of MMP-13,
Adamts-4 and Adamts-5 mRNA between IL-1B stimulation group and IL-1B and TNF - stimulation group after treatment for

24 h, 48 h and 72 h (P >0.05).

Conclusion 1L-1B can directly degrade extracellular matrix of articular chondrocytes

through up-regulation of expression of MMP-13, Adamis-4 and Adamts-5, while TNF-a can not directly degrade

extracellular matrix of articular chondrocytes.
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48 % B B8 ( metalloproteinase , MMPs) [§ %, L B
BEREREBECENRZ MMP-13", BEHRERES
F W B8 (Aggrecanases) [ fi%, H 7 Aggrecanases-1
(Adamts-4 ) 1 Aggrecanases-2 ( Adamts-5 ) Y FEiA B M
Ak REE . AWKV EXTRBEHXT
B RABRENETRIERFHMN R - 1B (interleu-
kin-18,IL-18) F1 i B £ 3£ H F - o (tumour necrosis
factor-a ,TNF-a) , BT 18N N BT X T & Rl #l
FEXEEANEREHARE 7. &£ AMA
4 ,IL-1B F1 TNF-o #RH {2 3 805 40 M 70 8 A1) I [
A4 B A1 TR B VR T 5 1EL Joosten 2V BFSE R, 72/
RIEREFEISWEXRTRER S, AT
IL-1BJ5 7] DABH IE 3B A B BE3R , T 9 4k o A1 TNF-a
JG REBRE I R AE , A RER BB IR, Zwerina
%" M IL-1 (IL-1a #01 IL-1B) 56 £ MBR TNF # 2R
/MR, BRI TNF i Rk BARARETE BB AR AE ,HA W
BB PIR, HH TNF AT i A HEGIE KB4
SPE R, [, B4R IL-1 F1 TNF & BE 757 78
FEITHER BENZENEEERTRRS™,
H i, AP IL-1B 1 TNF-o BAMEEKSE A,
FIEE % B R BLCH 40 g, 1 i) MMP-13 | Adamts-4
1 Adamis-5 BIRE , WA SN 22 K F- 81 B T X
T b 40 ifg B 70 K B 4 D S0 R O I o R P B ST
fEFRFMEEEAER.
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1.1 ##

1.1.1 £%3% SD KR, M8, AKRE 200 g £
A WEEBERERLEIVERTELA. 3IY
ARV ATES 2 SCXK (9+)2007 - 0005 ; 8 Fi 4 AT HE

£ SYXK( 7)2008 — 0060,

1.1.2 #AAMNE BRECE.IREEE.FX
B&1% (Sigma) ; DMEM/F12 35 3% & ( Hyclone ) ; i 4 1fl
& ( Gibico) ; 40 K it £ (X F1 TRIzol ( Invitrogen) ; Nano-
Drop 2000( Thermo & Scientific) ; PCR JZ i {& £ 1 KL
% 31 7| & ( Fermentas ) ; PCR {¥ ( Eppendorf) ; Real-
Time PCR kit ( Takara ) ; Real-Time PCR {¥ ( Roche
LightCycler 480) ,

1.2 FE

1.2.1 EREBARLIBESESR ¥5 HSD KRR
FAWTBEEALFE,75% B2 1E % 10 min, EBEEH L
HABTHRFRITAIBRBEXTREELERE, K
APBS k2 ~3 K, EKBREVR 1 mm’ B
B, R 50 mL B.LEH, IMA0.25% W BE H
5mL; BT 37 CHMIEFAFIHAL 30 min, 3
FRESTE ALY ; INA 5 mL PBS ¥ 2 3K, B HZE .
A0.2% B I B JEEE 10 mL, i B T 37 CH
FAEAL4 ~5 b BMEBE A 120 B ARG HIER M
BERFHR, &8N BEA L1000 /min & O
10 min, BB W BRI LW, I A PBS ¥k 1 K, A
8 mL&H 10% g4 M EF0 1% WL H) DMEM/F12 52
HFE,RGRATRAKRIBR, WM ET
30mmEFEMY, BEEMENERBTHBAEK
BB,

1.2.2 HEHRERER SBNERKEHR
3~4dKH 0% ARG, PHEfTENR, PBS &
e, BREEAL , B ORI T BT B, R 6 x
10°/mL F A F —4 30 mm EFM A, f&RIFFHH
%3 RKBYPRER 1 x10°/FLERT 6 ILIR,
1.2.3 IL-18 1 INF-a RIBK B R GH M
T 6 LA BEAHMIES 1 d, KEKE] 100% BE&,
A& 1% W H A& M E K DMEM/F12 3 55 B3 5
24 h, B3 LAKEMERN—H,FH4H, WRA . THE
AT 38 1L-18 R : & A 10 ng/mL IL-18 KB
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V& 3% S B3 55 ; TNF-o R4 : & A 50 ng/mL
TNF-o BTG ML 75 35 55 2 55 5% ; IL-18 1 TNF-o B8 M)
¥4 : FAFET47 10 ng/mL IL-18 #1 50 ng/mL TNF-a
BT EIE SR 25 55 . TE4IMIE S 24.48.72 h i X
THEEME THREUERARAEKER, FisE
BEHMFFRR RNA,

1.2.4 HRREREELRE BH6ILEFRHRIHNZERR,
A PBS ik ,4% £ 5 W B %5 W& B € 30 min, [ 1% H
ZIEE P8 30 min, REFATKZERGE 1 K, Z]F
T8 BEK B B R EAAFEERENRLAREL.
1.2.5 RNAERMRER BBM6ILEFRKRIH
WA, BIIMA 1 mL TRIzol ,#% B $iEH R UK B
% RNA, F§ NanoDrop 2000 ] RNA ¥k fF; 8 i&
D1y o/ Doty w1 Doy o/ Dy o HI BT RNA R B, Dogy o/
Dy 762.0~2.2.Dyy .. /Doy . FE2.0 ~2.4 U HH
RNA R4, TEBMENF L, B RNA KA,
B 1 pg % RNA,1 pL Oligo-dT (100 wmol/L) , fil
DEPC 7K E12.5 pL, %4 B4IJ565 CHEES min, 37
BIETKE(=1 min); i1 5 x REFE WS nl.
ANTP( ¥k FE ¥ % 10 mmol/L)2 pL.200 TU (¥ 5 5
B 1 pL,RNase ##|#0.5 uL, B F60 CHE1 h,
70 °C 10 min {7 ¢DNA F -20 C,

1.2.6 Real-Time PCR %4 {l] MMP-13 , Adamtis-4 #
Adamts-5 BJRE B RUGEFM cDNA RS 1%, 247
Real-Time PCR, 3 34 % 10.0 pL:SYBR Premix Ex
Tag™ (2 x ) 5.0 uL, PCR F ## 3| # (10 pmol/L)
0.2 pL,PCR F 5|4 (10 pmol/L)0.2 pL,# B K
cDNA BifR 2.0 pL, KEH@ELK 2.6 pL, HHES
J& F Real-Time PCR {{ X Jif, Real-Time PCR 5|#j
@ T, B-actin: 5’-GTAAAGACCTCTATGCCAACA-3’
( E¥#),5-GGACTCATCGTACTCCTGCT-3" ( F 1% ) ;
Adamis-4 ; 5’-CCCGGAATGGTGGAAAGTATT-3" ( | iif),
5*-TCTTCACGGAAGGTCAATGCT-3’ ( F {i¥ ) ; Adamis-5:
5’-CACGACCCTCAAGAACTTTTGC-3* ( k %), 5-
TCACATGAATGATGCCCACATAA-3’ ( F i) ; MMP-
13: 5’-TACCCATTTGATGGGCCTTCTGGT-3’ ( L #% ),
5’-CCAAGCTCATGGGCAGCAACAATA3 (F#f) ., K&
Rf &4 .95 CHIASHE 30 ;95 CAEHE S5 5,60 TR &
FEfF 25 s, Y3 50 NEF, BWHEMKASH:95 C
0s,65C 155,95 C O0s; 5B NE G
FREY ¥, REBAKEIAEXNE, B MR
3 NEAL,B-actin fEANZS, ZRFEAMENER
27

1.3 Sijhseabsm

% F Excel 2007 AT B S EE WM REE,
Sigma Plot 10 2K/ AR E , 4 H LBCR A ¢+ 15,
P<O.0SETRERARITHEE XL,

2 5 R

2.1 ERRBRBRVREHRESFNE
SERNERKEBATRBAREELERK,H
BERKRETHERBARBGEARE, T RHE
i HREAHAN=AF WA ELAT, KB
WS R A RERNER. HFEERKRSTHRE
HHAHEHIEE, BRI EREL KRB AR S R A
RGEBEAOMN, REARESPFRARERA, 7T L4
MEEL, HB AR, AR EREEOSELE
HHER, KBARENEMERKBRE, ARARS
RENER(EL,
2.2 AREDREAMA T 55 40 M S B R AR 1R L
AR F48. T2 h R, FRREREE
MENEE R, HEE . TNFo g4z HREHE
ZH, RN EE, ARERERYEE B,
IL-1B ¥4 & IL-1B #1 TNF-o BR &R R EH
i A AL, 4n HE At BE R ok o KA BT S 45 /0, 4
MAEIPRIE ST, DA BB E, MEARKER, X
RFET-4HE(E2),
2.3 RFEHIE L&A T MMP-13 mRNA £
FEXESR 24.48.72 h B i, S X R4 %, IL-1B
JB L TNF-o Fl 84 | IL-1B 1 TNF-o BX-5 3 B4
B MMP-13 mRNA R & LA, ZRHFHRIFFEX
(P<0.01); H ", TNF-o HI¥ 4 7E3E 524 .48.72 h
B} s 9 MMP-13 mRNA RiX 8 /ME_EF;IL-18 HI#
# MMP-13 mRNA R A B E AR, E¥EF 24 h
B 45 4 % B4 B9 1 8004%,48.72 h B s B BT T B& .
IL-1B 1 TNF-a BRS WA 5 IL-1B FIB A L3R, 7
¥EF 24 48 .72 h B} 5 ,MMP-13 mRNA EXENER
HEGEHFEX(P>0.05)(E3),
2.4 RFEHIELHET Adamts-4 mRNA £ E
¥FE24 hEt R, SX AN, IL-1p F 4.
TNF-o H)#E 4 IL-18 Al TNF-a BX-5 H]#E 4 Adamis-4
mRNAR BB LA, ZR B ARITFR X (P <
0.01) ; H o TNF-o B4 /Mg EF, W IL-18 58
2 .IL-1B #1 TNF-o RS RIBA LA R KAE .
7% 48 h B} 5, IL-1B Hj 3 4H . IL-18 1 TNF-a BX & 4
B4 Adamis-4 mRNA BRIXE 4 HIA X AR 2 5
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3 f5(P<0.05) fH TNF-a FIEA SXBARNER
ERIHFBEX(P>0.05), FEIEFF 72 h B =, IL-1B
#1 TNF-o BR & W 4H Adamts-4 mRNA IFE X EY
RAXRRAR 2.5 B (P <0.01),MW IL-1B FEHM

e e B .i

4 i

LR

TNF-a JEA 5 BANZR PTG THEBE (P>
0.05), IL-1B 1 TNF-o X & HIE 4 5 IL-18 HE 4
Hh# , fEHE 35 24 .48 72 h Bt 5, Adamis-4 mRNA E£ik
BNZERYITHRITFEREL(P>0.05)(E4),
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Fig1l Morphology of primary chondrocytes
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Fig2 Degradation of extracellular matrix of chondrocytes after treatment for 48 h toluidine blue x 100
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5 Adamts-4 mRNA M|, 76355 24 h B} 51 ,IL-18
HIB AL TNF-o ) B2\ IL-1B 1 TNF-o Bx & R 84
Adamts-5 mRNA RXBEHEMEA LA, ZREHRIT
FEN(P<0.01) ; K TNF-o HIF4H/NE EF, T
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Fig 4 Expression of Adamts-4 mRNA in each group
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IL-18 MIF A \IL-18 A TNF-o BRI B A E T8N
BB . fEIESF 48 h Bt &, IL-1B8 B A IL-18 A
TNF-a XRG4 Adamts-5 mRNA BRIZE 2 518
Xt RIS 5 H0 4 45 (P <0.05) ,{H TNF-o FIFA S
MRARBERLHEHFBEX(P>0.05), FEHEF



= 1088 -

FEXEBREZFR(EER) Vol.30

72 h B} j5 , TNF-o B3 %H Adamts-5 mRNA XK T
MRH, EZRFARITFEREX(P<0.01), 7RI 24,
48.72 h Bt A5, IL-1B A1 TNF-c B 4 M2 55 L1
HIB A , Adamis-5 mRNA RIXB B ERY LR T
FEX(P>0.05)(K5),

70 W =fiEd

OO m-1psf R

[ TNF-afl#H

W IL-1BF0 TNF-afid g
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Fig 5 Expression of Adamts-5 mRNA in each group

Cp<0.05, PP <0.01 5 BALE
3 W it

B R R M — K R AR E R BCE IR, R
W PR AR A, a0 M2 w2 9B 40 M A 3 R R A
TRAREMEOREREXTREINMRERZRS,
EEEXYTRETENOY £, [ RBREMHEM
BEMBRRATREHMRER, ERENEN R
BRHEEXREREREEH, BRBHREELER
F, RYTKEFPHEOREXN TRV IEAAEF
EENEN EXTREAEGRENBEMPEYE,
HURZARENERE . EHRENER. X
RFERRIERNL, BUEX T HE LR SKER
P BRASFBRTRERRBAM R IENERL.

HEMRA, KEEORENZREWTEAR
BrRBELEOEAES KR, CEERE . FIY
RGP RIANEORBEEETI AR BES,
MIRIEE, AALBMS S5X—RAERE, B MMPs #1
HEORER, MMPs Rl Z M EHMEUNESH R
M—NEBERE, h MMP-1,2.-3,7,8.9,
-10,-12,-13 f-14 HH U PEZLEEBRERX B
Asn™ -Phe’™ Z I B BREE, A S H Gl KK C ¥EH
VDIPEN*' iy - Bt'* ', B A R4 8 )8 ADAMTS (a
disintegrin and metalloproteinase with thrombospondin
motifs) KIE R A, SEARENWRBEAX. ARA
Brg " FBHESS , Adamts-5 2 F BB/ BB %
TRIPEBFRERGENE, KFTHES R &
WA PRMIE , Adamts-4 -5 WREER/DRF R RE

B ERGREE LS CHBRTHRA™,
Adamis-4 .S A IFEBXRTREBEFREELSRERN
Resa ) X B Adamts-4.-5 B Adamts KK
ZEXTREBE IYEATREERERNF
FERRA.

AT  REBAREEAMNERFREERE
RE 2, IL-1B G881 FHCE 40 M S B R B R A7,
TNF-a FI A S BAM L LS T #E5;IL-18 #
TNF-a BRE R 5 IL-1B 50380 4 70 25 R B 7 O
AEPMER,HH IL-18 RIFBOR BRI T E
BENXLBHNDT. ARELE RS Zwerina £ iy
ARG R, Zwerina % R, 7 IL-1 (IL-1a
1 IL-1B) mBR TNF B EE /MR F, R B ER AE,
KHEIKEWIE,IEH INF 51K FHEAT LK
BT IL-1, AARFE-FRA T AERB T ERRE
BRENTER MMP-13 REBEAREN I ER
Adamts-4 | Adamts-5 mRNA B3k, B3 IL-18 72
W24 h GREFNRHEX =M FHRBERE, 4 FK
FEEMBINGEREHAMRKF ERERG R -,
TNF-a HIA B R ERBER =4 FRE LA, E
5 IL-1B HI B 4140 b, ZE 0 3% 24 h i R BB EAR
N BEREMB M T2 h NG REBREA SN BAM
% %S MMP-13, Adamis-4 , Adamts-5 | A,
IL-18 A1 TNF-o BX S HIB 4 5 IL-1B H B4 A ik
AERWFEFH, BAXHEMAARE 7 =/
FHRESIAREBRNN, EMNESARNESE
BMSHARNER, IL-l B =£FARHNLBE
151 &E 8 ¥ B ( mitogen-activated protein kinases,
MAPK) ;@B #14% H F - kB ( nuclear factor-kappa B,
NF-xB) BB HE 4 AL —H%EFHEF Runx2 A
LR FHETF APIPY R H c-Maf™ 5 MMP-13
MR FRESE, HBRAERER, SHEM, L1
it Ras BE "™ JIHESME S A ¥EF 1/2 (extracel-
lular regulated kinase 1/2 ,ERK 1/2) "*'#1 NF-«xB™ =
FBEHEFE T Adamts-4 FRE, ET Adamts-5, 8%
FHXEBHNRE CFSEBEEERN -1
WERTAX™ ., EENENEK, =FHBHEXLE
RHEAFBF R, & IL-18 BFEIIEA T, MMP13
B4R B R K, Adamis-4 -5 BRIXTE 48 h B 1
B3] 5 5 LUT,7E 72 h B X E BE # B4 K, 38R
AMMP-13 ERBHEBIBPREREEA, W
Adamts-4 F1 Adamts-5 AJRE R EE R AR EIEA .

AP GEH -1 EER R B AREEHAS
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ik B % BCF 2 R 1 B§——MMP-13 | Adamts-4
Adamts-5, B X =R BRI, H R B 2R
MMP-13 A] RE7E 8B 2 B [ % 33 8 R ¥ 1 Adamts-
4 1 Adamt-5 BEEKIER, B ARERBE 24 h 5K
EREBTREME, M ARKHFPNERFERRR
KiEKFE, INF-a EREEFRERIBFAEER
BAEF , Zwerina 5" K I BF ST A B Y #5 th, TNF
FRNKEFEAE2EBT IL-1. ARRAERE
A, A TNF-o, FF R RESE 5B IL-1B X =F e 2 R
MEEERE B, RARNEEEI =MERRE
REFHRMRA, T L1 ZXTREFHIKEE
B REEREM, WAGTI 4 X 505 40
Ko FAEYFIEA LR S ER G HRRHEES
BT, A RIBIT B R T RERRERERR TR,
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