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(=Y B &0 IR 58 H 7 #5598 1235 5 [ F (tumor necrosis factor-like weak inducer of apoptosis.,
TWEAK) o H 537 14K 5% 25 4 40 M 24k K 735 5 I 7 14 (fibroblast growth factor inducible 14, Fn14) mRNA K& &
I AE R B 2615 R (osteoarthritis, OA) & 55 8 F FlI ¥ IR h (9 K15 00 0 25 T fif TWEAK J H 32 {& Fnl4 78
OA BIRTMIMER . A& 42 H KB A FEHLE B 18 H 47 | 56 45 5 32 X ) 17 ¥ K7 Canterior cruciate ligament
transection, ACLT) ] fF OA BLRI{E Ry S BG 41, 73 4b 18 H 432 T AR AR A ) Wi 115 28 B4 7E M IR T AR 4L, B4 6
HAERIER XA, MF2 1.2.4 Jn, Lhd R T ARAMILE B 6 Babst, 6 HIE# X B LES 4 A4
BE . R B BT A S W O K B R H 4, T SE i A€ i PCR K Western blot 43 5 46 1l TWEAK Fl Fnl4 7E mRNA
FEFKPFRRIKTEL . ER REHE 2 F%E 4 LI A 90 &3 1 Bk TWEAK J Fnl4 i) mRNA J 5
FI 2RI KT 83 B 58 TR 4 B GE 5 % BR 2 e . 2 S A e vk 2 B L (P<<0. 05) 5 R R 28 2 Ji] 52 30 2 5
WA el Tt TWEAK & Fnl4 (1 mRNA K8 F R KF 51T ARE LIE & A L4, 22 5 A St X
(P<<0.05), #it TWEAK JHZ{k Fnl4 1 mRNA J & H R B KETER R OA S 5 M AR P
REBEHEENTRESS OA WEEAMMIEFFF.
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The expressions of TWEAK and its receptor Fnl4 in the articular
cartilage and synovium of rat osteoarthritis (OA) model
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[ Abstract] Objective To detect the expressions of tumor necrosis factor-like weak inducer of apoptosis
(TWEAK) and its receptor fibroblast growth factor inducible 14 (Fn14) mRNA and protein in the
articular cartilage and synovium of rat osteoarthritis (OA) model, and to understand the preliminary role
of TWEAK and its receptor Fnl4 in osteoarthritis. =~ Methods In the 42 rats, 18 were randomly
selected to establish an OA modle by the operation of anterior cruciate ligament transection (ACLT) as
the experimental group, 18 received the surgery without ACLT as the sham group, and the other 6 were
treated as the normal control group. At the timepoint of the 1%,2™ and 4" week, one third of rats in every
group were sacrificed and used for collecting articular cartilage and synovium tissues. The levels of

TWEAK and Fn14 mRNA and protein were detected by the methods of real-time PCR and Western
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blot, respectively.  Results TWEAK and its receptor Fn14 mRNA and protein expressive levels in
synoyium of the model group at 2 and 4 weeks after operation were significantly increased, compared with
the respective sham group and normal control group ( P<Z0. 05) ; while TWEAK and its receptor Fn14
mRNA and protein expression only in the model group cartilage 2 weeks significantly increased compared
The mRNA and

protein levels of TWEAK and its receptor Fn14 in articular cartilage and synovium tissue of rats with

with the respective sham group and normal control group (P<C0.05). Conclusions

OA are significantly higher than those in the normal ones, which may be the important cell-inducible

2013 4E 5 H.,40(3)

factors in the process of (OA) pathogenesis.
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) TNE e 4 88 5 0% i 51 /Y 40 i DY 5 BB ok 55 155
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TWEAK K H 3 & Fn14 mRNA K& 5 7657 48 %
WECE S B R 2k O, U TWEAK 72 OA
SR AL A AT R0 A8 B IA IR

FORE A 7 1k

AR WIS Wistar K 42 H,8 A,
W A% 20 B (200 £ 30) g (T 3E v SLIh sh )

AMRATD . BEYLEER 18 RAE g4 ATy
" 22 X #) W Y) Wr Canterior cruciate
transection , ACLT)#I/E OA BERIM , 5 H 18 HAE
AR T AR S Bl AT AR T AS I Wi SE SRS 5
A6 HRBUERIE® M B4, IR E 1.2.4 ],
539 NS 5 2H AR T AR BEHL A5 I 6 R AbBE ., IE
Xf BRZE S WS 4 TR AL BE . R A BT A 3l ) OG5 Bk
LR
FERAFABEALZF Trizol (SEH Gibeo 2 H]),
SYBRGreen PCR | & (7 JH 35 B A4 ) 24w AR
T V% VR 25O L (36 [ Sigma 23 \])  SEI) 5E it PCR £
ML (7500 Sequence Detection System, 35 [E Abi 2
FD L BER IRt (XW-80A., |67 10 3 AL )
TR 3 5 KL (P& E Fluko 24 7)) ,PVDF i (3£
[ Millipore 23 ®] . L4224 0. 45 pm) , B 3K AL (mini
3 cell, 2€ [ Bio-Rad 2~ &) . H #{Y (PS-9,
R B RHECA BR 2 A 3 AL (Odyssey , 3 [F
Li-Cor 72 &), e ¥t i TWEAK #i f& (32 [ Santa
Cruz 88D, ¥t B FN14 PL & (3£ E Epitomics 23
HD W ZHCEBL R 2 E Abcam 24 F]) . GAPDH 41t
R (EH Abcam A HD .
AL E RNAHHIR 100 mg HHZUPF A 1 mL
Trizol (Fi¥%) » H 3l 51 3 4% (8 000 r/min) &b FE 30 ~
45 s, B2 KWL % 1.5 ml Eppendorf & 1, I AR
i 200 pL, Y& $E4] 15 s,4°CF 12 000 r/min B0 15
min, /NGRS A ZAS PR FRR S I B (2 600
plDRET . = 20°C KA N A 30 min, B G T 4°C
10 000 r/min B> 15 min, 37 _FiE . TLEMA 650 pL i)
7500 LB DLEE, T 4°C .8 00

ligament
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0 r/min B> 5 min;
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WUl L — P REZ A —RIG, 7T WIS 5k
WL ATH S 3 & T UE R A 65 C a5 m A 20 pL
DEPC 4b P 7K 75 fif# RNA.L 2435696 AX 280 nm 5
260 nm W& 73 M1 € B 5 BT A AR S E - 20°C UKAH
TRAERE

FHR DNA LA G U SR E
RNA FEA AT W05 5% s SO A R (20 pl) 25 X i 4%
RGP 4 pLsoligo (dT) 0.5 pL3;dNTPs 0.5 pL;
Wik St MMLV 1 pL; DEPC 483K 10 L RNA
Bt 4 Lo W41 :37°C .1 h;95°C .5 min,

Real-time PCR # #& TWEAK & Fnl4 ¥ [H
JeofE B it IF & 8 PCR 514, TWEAK 5| ¥ )7
5. (F) 5'-AGGTGTCTGGGCTGTTGC-3', (R)5'-
TAGAGGGTGGAGGAGTGGG-3"; Fnl4 8| ¥ J¥
H: (F) 5'-AGCAAGCACCAGGCAACG-3', (R)
5-CGCATCCCAGGCAGAAGT-3'; GAPDH 3| ¥y
JF%1 . (F) 5-TATCGGACGCCTGGTTAC-3", (R)
5 -CTGTGCCGTTGAACTTGC-3', ¥ #4 {k & (50
pL): SYBR Green Mix 32. 5 uL; B iE5I 4 (F)
0.5 uL; FHFBI ¥ (R) 0.5 pl;14. 5 pul; ddH,O
14.5 pL,cDNA B0 2 pL., ¥ 3 [ 451 95°C
5 min;95°C HAS M 5 min; 95°C 28k 30 s,56°C iR k
30 s,72°C ZEAH 20 s, FFEAT 40 NG ;72°C L5 min;
72°C PR AEA 5 min, B R AL SR B BAE B
(ABI Prism 7500 SDS Software), Ji AACt 3347
25 B R 3R B AH X A B

ERRK 100 mg 87 )5 1 mL RIPA
AR BOR . VKR & TR AT, T 4°C L 14 000
r/min B0 15 min, FI0E. Ei5H BCA il & &
HR e AR

TWEAK 70 Fnl4 & H B Western blot 4 #7
40 pg B2 12 Y0 A8 1 BTN 0 Tk M 6 i F Uk o S

G- 5 = PVDFE . 8 I 5% IR 95 8
(PBST ECHD Z R EH 2 h, I —+H0 (1:400 #F)
FRIEE 2 h; PBST PE¥ 3 3K, i HRP #ric i — 4L
(1:5 000 B =1 2 h; PBST y#% 3 W, Al ECL
A, AT (GK-330C + BRI R4 030 R 50)
HHEHEE N Z GAPDH 3547 K AR, DL H 1
BRI S8 K B LR B 08 1 R AR X 3R
KK

BESW LR EE A SPSS 17. 0 Sl ik
P 6 R AT IEASYER SR . UL 2 £ 5 FoR, iR
TR R 7 225081 P<<0.05 R ERA LR L.

45 R

OA XREBEIMET 78 OA KRB E#)E
1.2 4 Ja R BRI 5G9 2 A A TR B 9 OA 2%
o 1R 5GBS 22 T R G A2 K i, 5T K
B KA 5 5 2 S I i A A K e L G T BCR
K b RS R T 2 B R R I . LA 45 MR L
WS RLRAG DI 5 4 Jl I 9 JE A R BB T JBE
POt B9 o A (] I ) A T AR 2H B G X R ZH
R BUTC B 9 RS A, O BB O PR RE B

KEBRXTBIRALA D TWEAK mRNA f1E H
BRIE  EAE 1A, S8 A R B R 2
TWEAK mRNA (357K 5 1E 5 % B4 KT
ARAMI . 257 TG 3 G EE G 2 M 4 .
SEI2H KRR IR 41 21 TWEAK mRNA f ik K
WY R TR T R 4 I R B2 (P <20, 05, 3%
Do AfalH 3h Py i il 2 TWEAK & B 1)
Western blot FITEWIE 1 iR . &0 0T84 30
Y TWEAK 5 [ KF- 5 56 K A KCF AR (R 2)

F1 FRAKXRRBREAL S TWEAK mRNA H5RiE (HH3RIEFHKF)

Tabl The expressions of TWEAK mRNA in synovium tissues of rats in different grooups

(average level of relative expression) (x £5)
Group The 1% week The 2" week The 4™ week
Model 0.034 2£0.008 7 0.053 1£0.006 8 0.046 5£0.012 1
Normal 0.017 4£0.003 9 0.030 8+£0.014 6V 0.027 6+£0.017 2D
Sham 0.0251£0.017 8 0.028 5+0.020 8" 0.024 3£0.012 3V
F 3.159 4.788 4.315
P 0.072 0. 025 0. 033

vs. the model group, "’ P<C0. 05.
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=] E3 38, ] = E 2
W=7 . 1W-0A I_Z“"—D 4W-7 AW-0A %:Z 2 7[( H gﬁk ERV/H H% gﬁzﬂ EF TWEAK = E E’J%EJZ
IW-D IW-Z ZW-OA  4W-D Tab 2 The expressions of TWEAK protein in synovium
R e — tissues of rats in different group (x 5
Group The 15 week The 2" week The 4™ week
Model 0.64%£0.13 0.83%0. 14 0.69 0. 20
ENI T —— e c——a—— c— —— Normal 0.59%0.12 0.64%0.18®  (0.58+0.11?®
Sham 0.59%0.22 0.63+0.20® 0.59+0.13D
F 4. 643 200.972 21.901
GAPDH e s e s ey < e s P 0.097 4 0.003 4 0.009 4
vs. the model group,” P<C0. 05, P<C0. 01
1 AEXRBEAL TS TWEAK & Fnld EH
- AREXTHREALA S TWEAK mRNA fIEHH
R iIZ B Western blot & i =3k L4 K B OA % 1 5CE 4141 TWEAK
Fig 1 The expressions of TWEAK and Fnl4 S H PR AL

protein in synovium tissues of rats

mRNA )R B KA S G 5

2 Ji @ FARRL R TR

in different groups detected BT X B AL 22 5 R ST A B X (P<0. 05, 3%
by Western blot 3 EREEH 1K 4 RS 5N R T ARH K& IE
7 :Normal group;D:Sham group; OA :Model group. .% Xj',m, %#%%Tf‘iﬁ o
x3 AEAAXRKBHARH TWEAK mRNA B RiE (I RiEFHKFE)
Tab 3 The expressions of TWEAK mRNA in cartilage tissues of rats in different groups
(average level of relative expression) (x s
Group The 1% week The 2" week The 4% week
Model 0. 000 37+0.000 13 0. 000 77 £0. 000 44 0. 000 61 % 0. 000 30
Normal 0. 000 31 £0. 000 27 0. 000 41 £0.000 07D 0. 000 36 0. 000 12
Sham 0. 000 49 £0, 000 36 0. 000 32+ 0.000 10" 0. 000 34£0.000 19
F 0. 645 4. 662 2.948
P 0.539 0. 027 0. 083

vs. the model group, "’ P<0. 05.
AR H K BT A2 TWEAK & F Y Western
blot [ 3% W & 2 B 7~ &5y B ik B & 4 KR
TWEAK 4 /K- 5 HE R R R AR5 (R 4.

1W-2 1W-0A 2W-D

IW-D 2W-Z

4W-Z 4W-0A
2W-0A  4W-D

TWEAK

PN c—c— — — c— — — — —

GAPDH s come cm» cr aae e a> e e
2 AEAKRBRKRBHLAH TWEAK K
Fnl4 & B #J Western blot [& i
Fig 2 The expressions of TWEAK and Fnl4 protein in cartilage

tissues of rats in didderent groups detected by Western blot

Z:Normal group;D:Sham group; OA:Model group.

x4 TREAXRKRE

A4 th TWEAK ZE AR RIE

Tab 4 The expression of TWEAK protein in
cartilage tissues rats in different groups (x *5)
Group The 15 week The 2" week The 4" week
Model 0.60+0.18 0.72%0.21 0.63+0.21
Normal 0.61£0.12 0.59%0.17® 0.62%0.11
Sham 0.61£0.12 0.57%0,19® 0.60+0.17
F 2.228 52. 960 0.502
P 0.204 9 0.004 8 0.517 8

vs. the model group, " P<C0. 05, P<C0. 01

KRBIEHELA S Fnl4d mRNA F1E R H’Ji%zﬁ i3

RS 1R, 52841 Fnl4 mRNA 1385k 5 1% % B4
FARFARAML . 227 TG F B X
4 JH, 92554 Fnl4 mRNA [ 33545 5 8 0 5 1 3

FARM K OE H X IR A
0.05,% 5),

IES A BT
B 1 AR 6 2351 AN [R] K B 2 21

Ja?i‘i'éfﬁ 2 Jﬁﬂi

N (P

Hr Fn14 45 [ /) Western blot [& % F1 32 ik /K . £ 20
YR Fnl4 5 H R IRE OS5 B R LRI G HUAHL
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®5 FRAXRRBREALD Fnld mRNA BRI (B RIEFHKFE)

Tab5  The expression of Fnl4 mRNA in synovium tissues of rats in different groups (average level of relative expression) (x =5
Group The 1% week The 2" week The 4™ week
Model 0.014 1£0.006 3 0.023 4£0.008 2 0.021 6£0.006 4
Normal 0.008 1£0.003 0 0.011 2+0.006 3V 0.009 4£0.008 1
Sham 0. 009 3£0.006 0 0.010 8 £0.008 4 0.011 7+0.003 7
F 2.121 5.169 6.253
P 0.154 0. 020 0.011

vs. the model group, P<C0. 05, P<C0.01.

®6 ATREAKRRBEALAT Fnld EEHRIE

Tab 6 The expression of Fnl4 protein in synovium

tissues of rats in different grouyps (x £5)
Group The 15 week The 2™ week The 4" week
Model 0.66+0. 14 0.84 £0.14 0.80 £0.16
Normal 0.69 £0.13 0.61£0.15? 0.58 £0.13@
Sham 0.68%0.13 0.65%0. 11D 0.62 +0. 141
F 5.168 94. 302 24.701
P 0.085 4 0. 006 2 0.007 6

vs. the model group, "’ P<C0. 05, P<C0. 01

KT AEAAXRKE

AREFTHRBFAHAL D Fnl4 mRNA I ZE A
FIEKE OA L HH 4P Fnl4 mRNA i) £
RANTE 3B JE 55 2 J & TR T R 4 K 0E X B
4, %#ﬁ%ﬂ‘”ﬁxw«).%,%ﬁ 7) G R AR

B4 RN 5 DR TR 4 B IE F O B
PFHEK S TG E L B2 3k 8 45 AT
HEY B A Fnl4 2B 1B Western blot [& 3% F
RV K AP Fnld 30 RBEHL S EER
FIRE BLAHLL .

A2 Fnl4 mRNA B3R 3% (183 R FHKE)

Tab 7 The expression of Fnl4 mRNA in cartilage tissues of rats in different groups

(average level of relative expression) (x £5)
Group The 1% week The 2 week The 4" week
Model 0.003 1£0.002 1 0.003 7x£0.002 1 0.003 1+£0.0015
Normal 0.001 80,000 8 0.001 6£0.000 5P 0.002 50,0021
Sham 0.002 80,004 0 0.001 8£0.001 0P 0.002 90,003 2
F 0.413 4.003 0.103
P 0. 669 0. 040 0.902

vs. the model group, "’ P<C0. 05.

®8 ATREAKRKRKE

AAt Fnl4 EEMRIE

Tab 8 The expression of Fnl4 protein in cartilage

tissues of rats in different groups (x £5)
Group The 1% week The 2™ week The 4™ week
Model 0.63+0.12 0.86+0. 14 0.62+0.11
Normal 0.62%0. 14 0.60+0.15D 0.61£0.13
Sham 0.61+0.16 0.59£0. 18" 0.60%x0.12
F 1.223 151. 622 2. 658
P 0.3291 0. 0084 0.2614

vs. the model group, " P<0. 05.
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R A AL 5 A D e A R %‘%Iﬂﬂva‘é*ﬁﬁﬁ"

ARVE A B R AL e
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SRS R A Ok R X OA (5 2
WFFE AR T S 1 0T A ) 0 2 W S ) S JLAE 2244
TR ORI AR A Y AL . H AT TR
S E O S (BN ] DS e S PSR TE /€ 2
I R 2% ol 2 1 I R 0 g T R Y O B ik
JOT JE Jir 2T 4k IO 2 11 2 B R B A 2 BT R R
AR EEFRZ ", £ OA KRBT . & Fh gl
i PR R B PRI AR B R i 2 T S B 4
# H ¥ (matrix metalloproteinases, MMPs) i & i 5
3 A MMPs (1 22 3K 38 &7 . DI A 2F 20 1
fiit, P EAMA 21 (interleukin-1, TL-1) 1 i 28
BB F-a(tumor necrosis factor-as TNF-o) 25 5 OA
o B AR I R A R

TWEAK 2 —Z U aedi i 8 ¥ . Kamijo 55>
¥ rTWEAK 5 RALOA B &8 AL 5 )5 . &
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B IR MMP-1 il RANTES % 20 Jifg [ 7 i 3 34
5. Perper %V 5% 3 B, TWEAK B8 57 5 1 9 il
BCE TG AT PRS- J0CB i NTRPE 1B & . BESR7E OA
B R I AR AR R A o R R MMIPs 41 it R
Ak 75 3L ) 2 5 T 56 R BEAR 14 A8 2 72
R R A P R A R A A Y R A s
MMPs 1 OA #CH B 7= 4 38 4, TWEAK K
HZ Mk Fnl4 RHWRES SHHEZ —7

ARG 55 55 7E OA K BB RIS 45 1.
2804 JHL R BB # A R B OA £, &
SREZIG 2 Sl ) g B Al 21 TWEAK J H 2 & Fn14
() mRNA FIE £ R KRS 1 S5 RTFAR
Y S OE X BRAL LB, 25 RG24 3 S (AR R A
JE ISR 2 JH JE 4 JAY BT AR 4L R H X IR A
TREE 5 S0 2 B ) i R A T R A 5 Y 445
155 O — 35, RV Rif 3 A5 P R ) S T AR A

MHCHE 1) F BTk A .3 41814 TWEAK K&
Fn14 ) mRNA FI#E [ 235 7K B A A 7 i 458 )
552 J . SeB4H TWEAK J Fnl4 iy mRNA R (13
RE TR FARAESIE XA 1 &4 FS5RFEAR
YR E o R A, 2 R G EE . BATIA
NI A B A S A 4 JE I K TWEAK J
Fn14 ) mRNA F18 (1 %35 K F 5 5CE 10 52 br A il
FARE « 5 Ry AT 400 50 1) 45 R3S 5 40 B 3 2l B 0 A O
S 21 B R AT A 4 JE B A T BE RS R s BRI
5 CE B TR UL O S B L R K EAE
T2, PAERCF 52 m 2] DNA IR 1A

%+ TWEAK HA7 {2 F 5 M40 i B 7 Ak X
T4 00 LA B 20 4 AR A AR 2 R R FRATIA
NS A B O T AL 4L TWEAK K H &2 1k
Fnl4 ) mRNA FIE [ 235 09 1 i mT 682 OA %95
B Z — . & 4 i 75 5 7 1) TWEAK 5
HAZ R Fnl4 FEk 88 m A BAE M G . B T 685 318
(573 i 0 A e 0 P e N =5 o N AR il 1 8871
MMPs 4 185 50 » T 5 B0CCR WA . L A1, 525
S A5 5 4 A I T R 2 205 O I A2 45 A TR
Fedth S T ORI AL 40 TWEAK X H 3 (K Fnl4
) mRNA 18 [ 2R 63 0wl fig & OA %% )5 3l
R E M A SUE RS A 4 Ji R E R R
A A T8 o 0 D 2 By BB A N7

i BE U B 1) 2 AR F 5 A% 56 4T T R A o
TWEAK 371k Fnl4 ) mRNA I E£ES S

OA BRI 1A VF 2 [0 8A g, a0,
S sy ACTL RJ5 W5 8 E W TWEAK K& H
ZAK Fnl4 ) mRNA F1& [ R LS8, TWEAK
FLAZ R KO- 38 T 5 A1 2E 51 I i 9 38 5 IR 2 ) JoT A
OREK B AR MR R R AR OA K

2 % X W
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