- 68 - PG 2019 45 1 HE5 32 4558 1 ] China J Orthop Trauma, Jan.2019, Vol.32,No.1

- B EHRFH P -

TLR4/NF-«B i[5 5Kk B &
A AL A

FERTHEFLER B F LERLKELAEN LEARL P Bk
(L bl 25 022 B Jm B O e e A1 IR Ui B 2 bty B 2012035 2. b ifg vy v 2 25 BF 5% B
201203)

FRT R 1]

BRI, i

[#ZE] B33 TLRA/NF—«B @ % £ K S F X ¥ L (OA)RIEFIm T ey LA WL, ik K 8 Ak EA
(200+20) g 44 18 2 &iSDkﬁ&Wkﬂ&%%%\ﬁ&&%#ﬁmﬁ_&ﬁ9A)ﬁiﬂ&%&EHwh%ﬁQW
OA AR, s AL REF R, A FAB 4,21 d RIGE 2 4 ik, £ 8 PCR &40 CD14 TLR-4 IL~18 . TNF-a,
MMP-13 (ADAMTS-4 % ik ; 5k 1 Western-blot %4 NF-kB p65 & & 4% iA ; 5k A Elisa k460 & F P & 9 Lk (HA) &
I A 57 i Sk 2% (PIINP) e B, 858 K5 4.21d B4 28 CD14 ADAMTS—4 % NF-kB p65 & ik ¥ 4 st Bt &
AKJg 21 d s A 0 TLR-4 1 -1B  TNF—o Z MMP-13 % ik 2 xF B 40 A+ 35 (P<0.01), 4282 K )5 4 d o} e % PIINP #o
HA & TR, Rg 21 d sf Bk 2 F R4t 8 & L, 4518 :NF-«B i@ % 7T id it CD14/ TLR-4 F# i & it ™
fil BB BE 40k ¥k B F IL-1B . TNF-a . MMP-13 . ADAMTS-4 ,PIINP #= HA 3% ha 4~ 5 M OA & 4 .

[ZeiAm)] BXPE B BB, KK

FE S %S :R686.7

DOI.; 10.3969/}.issn.1003-0034.2019.01.015

Role of TLR4/NF-kB pathway for early change of synovial membrane in knee osteoarthritis rats WANG Xue-zong,
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ABSTRACT Objective: To study role of TLR4/NF-kB pathway for early change of synovial membrane in knee osteoarthritis
rats. Methods : Eighteen male SD rats weighted (200+20) g were randomly divided into 2 groups,namely control and model
group,and 9 in each group. Knee OA model group was established by using modified Hulth method in model group. Control
group was not treated. Synovial tissue and serum was extracted at 4 and 21 d after operation. Expression of CD14,TLR4,IL-
1B, TNF-a, ADAMTS-4 ,MMP-13 were detected by real-time PCR respectively. NF-kB p65 protein was detected by Western-
blot;serum concentrations of haluronic acid (HA ) ,N—propeptide of type Il procollagen (Pl NP) was detected by Elisa. Re-
sults ; Expression of CD14,ADAMTS-4,and NF-«kB p65 in model group were higher than that of control group at 4 and 21
days after operation, while expression of TLR4,IL-1f,TNF-a and MMP-13 were higher than that of control group at 21 days
after operation (P<0.01). Concentration of PIIINP and HA in model group were higher than that of control group at 4 days after
operation , while there was no significant difference at 21 days after operation. Conclusion: NF—kB pathway could mediate oc-
currence of KOA by early activating and triggeringg synovial increasingly secreting inflammatory secretion CD14,TLR4,IL-
18, TNF-a, ADAMTS—4 ,MMP-13,PIINP and HA.
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T A A%« HL K F (Labpro, | RFHL ¥R
AL ERT) 5 43 Y66 (SYNERGY4, H 4% H 37.) ; Bio—
rad Ff 4% (3£ [E BioTek) ;i PCR ¥ (Biometra 2}
] ) ;Stepone plus TE & PCR X ([ ABI 24 #]);
Nanodrop {¥ (Thermo Scientific 2 &) ) ; B .0 HL (|5
FEORALES OB A FR S W) ) s 88 A UK, 3 E 5%
A R Ak 27 e S A (Bio—Rad 23 ] ) .

FEIRF 30 RN (HZ%ER); AR,
Tris,SDS,BSA  (Amresco /& 1) ); 4k 2% & G850 M
PVDF fi5 (3€ [# Millipore 23 &) ) ; Trizol i 5 (Invitro-
gen 3], Cat. No 15596-026) ; 38 5% S 428057 &5 Mo € =
PCR 5] & ( H A Takara 23 Al ) ; i B i 2 (Haluron-
ic acid ,HA 5 i # A= ) BHE AT BR A 7D ) 5 T AU i i
Ji i Bk (N—terminal procollagen Il propeptide, P Il
NP) i 5 & (2 [# Cloud—Clone Corp)
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18 H, KT (200£20) g, Mg H b i rp R 25 Ko 5
syl GE R R 1R AR TE SR B AL
1.2.2 M504 RABEVLIECT R0 Al
AR, A 9 B, oA SR . BERLAH R ek R
Hulth %5 */ i 80 2h W R e G M EN FFAR & 1,
TR AT WA BT WA O K2 2 em, 1857
WA, SR JE VI W i 58 SR B I B0l o %o R
A hRic e A At 3
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ARJGILRTE S F&H R H 2.0x10° U Fips &
K 4% K & FBERRBES 709 T ARG 4.21d 4t
BE, RBUB Sk M ABTEEE (PUEEE Th A MR
B T AR AR S I ARV VRS, —80 CUKARTR AT o
L4 i H 55k
1.4.1 Real—time PCR 7545 I ¥ JI5 50 28 F0 56 M R+
mRNA ik FEARMGR, HL5 KR0S T PBS
PR PE % 2 3 5 A USSR s S o 1 Trizol 42
IBCTE S 25 RNA G 4 135 K% 52 BV J5 % RNA
Wik %4 B cDNA, 2K Primers Express software (Bio
Tools Incorporated , Edmonton , AB, Canada )i} CD14
TLR4 IL-1B .TNF-a ,ADAMTS-4 MMP-13 5| ¥ ¢
1 (F 1), LA GAPDH 51 ¥1E N2 M8, g By B4R

it B8 R A AR A 5 | DA [R) T B E
1.4.2 Western-blot #4501 NF-xB p65 [ ¥/
x1 RAETELHRRZRBERNSIYFT

Tab.1 Primer sequences for RT-PCR

Gene name mRNA sequences(5’ - 37)
CD14-F CCCAAGCACACTCACTCAAC
CD14-R CGCTAAAACTTGGAGGGTCG
TNF-o-F CGTCGTAGCAAACCACCAAG
TNF-a-R GAGGCTGACTTTCTCCTGGT
TLR4-F AGGACTGGGTGAGAAACGAG
TLR4-R ACACCAACGGCTCTGGATAA
ADAMTS4-F TCATGAACTGGGCCATGTCT
ADAMTS4-R GTCAGTGATGAATCGGGCAC
IL-1B-F GGGATGATGACGACCTGCTA
IL-1B-R TGTCGTTGCTTGTCTCTCCT
MMP13-F CCTAAGCACCCCAAAACACC
MMPI13-R GGGAAGTTCTGGCCAAAAGG
GAPDH-F TTCAACGGCACAGTCAAGG
GAPDH-R CTCAGCACCAGCATCACC

AL U AT S 2k AR, TR N 24 A 500 ., 4k
P2 IR B, -80 CARAT o 1l it Ji BUEE I AR A
hn b RESE W, 100 CZ5 1 5 min, % ] SDS-PAGE
F K, VR 45 B 1 R 60~80 'V, 4355 it i s 80~100 V
FIE R H] Bio-RadMini {0 #8 LUK TE R 200 mA |
EERRAE A, DL 5% WG R 13,37 Cr i 2 h ),
A3 b R 8 A5 5 R e B e A [) L A9 F— it ,4 °C
WEE A . e G vl (TBST) J5 i =¥t ECL &5
Ve, BE RS G AL 38 72 558 53 A 4% A 33K IR BEAAL
1.4.3 Elisa 3400 134 PIINP Jz HA B i fE
fiff VR 52 i 5 43 T PIINP (ng/ml) &2 HA (ng/ml)
R, 4% A it Ak B, BR o o CFF ) W B S5 I 00
VeV INEEAR PR, I B, VRS IR Y B % & 5
LA I BRIAT , TR & BRERAE AR EAL
1.5 &iifefab i

K1 SPSS 20.0 Ge it 2% A AT 70 B, a8 1t 95 R
DL B bR 1 22 (s ) B8P0 07 18] B (HR A 280 R
AH N B () 5 4 L A8 R FH 7 Ak 57 R AR BB ¢ A
5. L P<0.05 WESHG ¥R L.

2 #R
2.1 JE CD14 TLR4 mRNA [ 3ik
ARJG 4,21 d i, BERIZH CD14 2% 3k 800F BE 20 T

1 (P<0.01), R J5 21 d BFRERI 4] TLR4 335 i &1
e WA 2.
2.2 W NF-kB p65 % 11321k

AT 4,21 d i xF B4 NF-kB p65 & 14 % k4
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®2 BESEEEREF4d21dHERERE (x)
Tab.2 mRNA expression of synovial immune factors at 4

and 21 days after operation (x+s)

2.4 HpE M PIINP & HA Bk
ARJG 421 d B xR PIINP ¥ B2 5300 S
(112.746+3.390) ng/ml FI (60.504+11.380) ng/ml,

B CD14 TLR4 BEARIZH 43 5y (146.463£0.440) ng/ml F1 (93.105+
) kEad AB20 kE4d AE204 1670) ng/ml, AJF 4 d BRI PIINP W TR B
BORMZ 9 1.15620.020 3.525:0.160 0.892:0.110 3.0160.220 ZH(P<0.05), R J5 21 d B4 e 22 % oG i 24
ML 9 1.000£0.020 1.001+0.060 1.001£0.060 1.002+0.080 oo WA ARG 421 d 1L HA ¥ B4 518 (0.047+
¢ - -8.840 ~26.073 1.446 -15.120 0.000) ng/ml #1(0.048+0.000) ng/ml , ¥ 7 2H 43 51| Ay
P - 0.001 0.000 0.222 0.000

(0.048+0.000) ng/ml F1(0.049+0.000) ng/ml; £ 7l

4 HA WREZ i TR, (HAL L8 28 = Bt it
5 0.356+0.030 1 0.139+0.010, #ERIZH 451K & X (P>0.05), 45HIL%ES,
0.639+0.070 1 0.425+0.000, EAIAIEX RT3 itig

(P<0.01),% 3,

#3 ARIF4d7F21diEE NF-«B p65 & B FRik (v+s)
Tab.4 Expression of synovial NF-kB p65 protein at 4 and

21 days after operation (x=s)

3.1 i S B OA G K& CD14 Fl TLR4 254k,

CD14(mCD14 F1 sCD14) ik 2f 4544 Fy Bk A
HAEY Ao ge R EPIN . 45 & k2 (LPS) X
LPS/ig Z Wi 45 45 8 11 (LBP) =1k & & ¥ 91 3% fk TLR
5555 TLR4 ] LU 51 22 Fh 28 80 (1) 95 JL A A ¢ 43

Wi H R (R) RIE 4d RIE 21d T 155 (PAMPs ) 5k 4 453 4 ¢ 43 7 8 20 (DAMPs ) , H
4L 9 0.3560.030 0.139+0.010 8 0T DL 3E 3 O A R A2 AR A -1 (TRAK-
pi 2 9 0.639:0.070 0.425:0.000 1) 1 o2 3K 3 5 32 (4 4 56 7 -6 (TRAF-6) 5 &
0l - 6.858 -47.872 NF—kB #4075 1M 51 7 1 A5 s v 7 iR 5% o B
P - 0.002 0.000 OA KL% 1 ¥ 5 CD14 mRNA 76 AR5 4 d % 21 d i

2.3 W BERAE TR

AJG 4.21 d BRI 4] ADAMTS-4 2% 3k 500 1R
HIFr (P<0.01), AJ5 21 d B AEIZH 1L-18  TNF-a
S MMP13 3 3k % % B 4] & 2 3% i (P<0.01),
* 4,

o W E NN, TLR4 mRNA 76 21 d B &3 m ., &
B0 U 5 B, CD14 AR fE R A5 T, iE— 20 B i
TLR4 7] D)4k DAMPs®® 4 TLR4 £ 7E OA ¥ i
LR B R B 545 3 —
FEBT B, A fea 3 TLR4 @ fi% . UL, fi% CD14 i
TLR4 () FH4E TS L, OA o5 it i 2 &, HILAAR i ) 1) B

F4 BEXMEEFEIDN21dHEERIE (x+5)
Tab.4 mRNA expression of synovial inflammatory factors at 4 and 21 days(x+s)
IL-1B8 TNF-a ADAMTS-4 MMP-13
2H 51 A (H) — — — — — — —
Rig4d A 21d Kig 4d AR 21d R 4d ARiF21d Kig 4d AJg21d
FEALZH 9 0.964+0.030  2.065+0.110  0.868+0.110  2.930+0.080  1.147+0.420  2.349+0.090  0.909+0.510  5.560+0.490
papicEik 9 1.001£0.050  1.002+0.080  1.001+0.040  1.001+0.050  1.001+0.050  1.001+0.050  1.001+£0.510  1.000+0.030
R[N - 0.998 —-13.347 1.915 -34.691 -11.376 -22.699 2.207 -15.951
Py - 0.375 0.000 0.128 0.000 0.000 0.000 0.092 0.000
x5 ARFE4dF21d M5 POINP #1 HA 3% B b 8 (x5 ,ng/ml)
Tab.5 Comparison of concentration of serum PIIINP and HA at 4 and 21 days after operation (x+s,ng/ml)
PIINP HA
205 RE (D)
ARG 4d ARJg21d ARlg4d AJg21d
LT 2] 9 146.463+0.440 93.105+1.670 0.048+0.000 0.049+0.000
X BE 20 9 112.746+3.390 60.504+11.380 0.047+0.000 0.048+0.000
LY - -13.940 -4.008 -10.118 -4.055
PAE - 0.020 0.057 0.057 0.152
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3.2 B OA HISCHY M B 9 i [H 1 S NF-kB ZE L4 s

A SR 5% 45 5 K PR L 4] NF-kB p65 1) [
WERTEA, K5 4d &21d & EEa AREE
JE 380, 60 NF—«B 3 B 30 ] LA is o X s
FebR it — 2 R T Je R fE 7 1 OA R 45 0,
] B Robinson 45 ®1\ Ay 56 K e B8 76 NF-«B 18 %
JE il % OA WML, i TRLA i 2 UL B OA 1B
IR RAEPER IR - NF—kB p65 2 [ R K%k, (HE
TLR4 KR M FEAE R 2k, AL A frift— 2
FIF ST o T I 980 FTAE M OA MRS IR 2, WA
IL-18 mRNA TNF-a %5 5 5E 70 ARWF 51 9 AE
A2 5 REAER AL, 2 MMP-13 7E# 5 3 )&
TR A Ik, S R R R R e R A B X
Al RES HE U A w0 O TR, 4 0 NF-
kB, 51K T R RAER F a1 IL-18 [ TNF-a 4§
IR,
3.3 B OA M5 [ T8 R4 A= 4 o

PIINP F1 HA W] 2 o 4 56 7 ¥ g A= 10, Hg A=
Jo VTS 00 A S M N o AR 9 R BB A 4]
PIINP )y B 0 B 0 T w8, 28 3 10 61 475 ) i e
AR TN RS Bl A ) A ZE K PITNP ik i
BT D, AT RE TS AT 4R IR 55 . HA WRIE ARk
5 PIINP AL, FBHH055 58 OA M i 1 34 A
WA o PRI, R OA 300  RSE A 5 1) 9 JE 45 10 0 E
DR 7~ T8 I e A B — e A O, T A R
3.4 PSR OA FH G IR A E IR R 1A T 1 3 L

I IR AR A=W R 24k & T OA, 3%
BA Sk 2B AR A B S AR AR LR L AR A
AT TSP AR SR, 3 DA R MY AR O TR T LR TR T
— AR . BiIE OA, REA: A BF 9% — BBl 98 5 ik
HMPCE T F MBS MI R eI e, R0 EMR N
BN 2R, W Z A0 JE 1 S0 4 A 30005 77 A6 I
PRAEAR o AT I R 403375 5 S R e e Ja 3, fnk & 1 ik
U R R S R AR ) TL-18 2 TNF-o 88 R PEA
JRAR W] RE M T B0 B A e g AL . FRE by B
PO, s 3 OA KB, Sy BB v
TLR4/NF-kB i@ %1597 OA #2485 ff , Hvl1EN
B OA J“H AR P & L PEA, o o 9 I 98 0hr 45 3%
I A 7K 2536 7 R O T B A 1 R A SR 4 I IE
P I, T S OA JRBEAL FE W RARZ &K |
TR R 8 Ay JRy S PR 2 B B 4 B AR 5 A ]

B B S A TR R A0 AL ) K A A Al Y DG B

PR A fp ik — L RAWFSE
£ I ik ,NF—xB i # ] i i CD14/ TLR4

T S DR I R B W R M R

(IL-1B \TNF —a MMP 13 [ ADAMTS —4) , ¥ i 3% 4=

(PIENP A1 HA) BG4 3 1 OA S A, BIAE 46 1

ST T T R AE P B B ml i R A L), RAE N T

FEIRFNNE BRI AL 19 22, W IS AE AT 5 i OAL

5% 3k
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