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[(HZE] B8 BT AAEKET Bl (transforming growth factor—B1,TGF-B1 )X K BB AZ AN I T i R e L R
HAERALS . 7% R AT SR ALk 70 B 4% 57 SD R BUBE A% 41 (nucleus pulposus cells,NPCs) , 5 55 FH £ 3
TREEFRIN NPCs, 430 6 41 A 2, 28 X B, i DMEM B 358 565 BB 5% A AT A7 b 3, B 20, 35 A7 20 0k
7 20ng/ml MR SEH F o (tumor necrosis factor o, TNF-a) ) DMEM 3555 33555 ,C 41, MG HLWE R
50ng/ml TNF-a [ DMEM X595 5215 9% ;D 4, & A AW 100ng/ml TNF-o i) DMEM 15 98 5315 9% E 22, 1]
[ I5F 5 45 2492 £ 54 100ng/ml TNF-a 1 10ng/ml TGF-B1 ) DMEM #5352 364535, F 41, 78 E 43535 3 56 ah -
Jin TGF-B1/smad 38 i 30 i 5 SB431542 (% & 2 2 10pmmol/L) #4735 5%, K5 3% 12h 5 ,Cell Counting Kit-8
(CCK=8) i A 10 41 e 344 4 7% 14 | 306 5% 3% 2 & 1§ 56 20 S i (reverse transcription—polymerase chain reaction, RT—
PCR ) K I 45 20 20 Jifd v 56 5% 45 )& 25 11 3 (matrix metalloproteinases 3, MMP3) . J8 1= #H 5¢ & 1 (bel-2-associated
x protein,Bax) .2 1 R W (ACAN) | Il # i Ji (Collagen I )ymRNA #H X} 3¢ 15 i, Western blot K il £5 41 41 g
MMP3 ,Bax ,ACAN ,Collagen Il B L% smad3 & 1 (phosphorylate drosophila mothers against decapentaplegic
protein 3, p-smad3)Fl Runt #5456 K 2 (Runt-related transcription factor 2,Runx2)&H FFRilE &R 5 A
AL, ARG TNF-a (B~D 41) ¥REHEHLE MMP3 (B~D Z1# K 0.652+0.015.0.899+0.018 ,1.026+
0.023) Fl Bax(B~D ZH#IK 2 0.725+0.058 ,0.928+0.018 I 1.138+0.019) 193535 i SRl A% 4 ML ny 4 1=, OF H 2 90
FIE K PE X R . 5 D A, E 40 MMP3(0.568+0.015) il Bax(0.626+0.024) # ik T i , ACAN (1.056+0.014)
Collagen Il (1.098+0.032) .p—smad3 Fl Runx2 ik & , 22 5 A 5318 L (P<0.05) . 5 E 44810, F 20 MMP3
(1.015+0.015) #1 Bax (1.126+0.024) % i5 I ## ,ACAN (0.314+0.023) .Collagen 1II (0.299+0.0.19) .p—smad3 #
Runx2 ik F R, 22594 5118 L (P<0.05), £ TGF-B1 1] fEJ& il i3 B3 smad/Runx?2 il # K H5 491 TNF-a
53 10 R LB A At M 1

[k ] FHAERFF BL; 1555 38 11 smad/Runt A 5CH% 5 5 MR S8 K F oo BEAZAHML ; 98 175 KRR
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[Abstract] Objectives: To explore the effect of TGF-B1 on nucleus pulposus cell apoptosis and the potential
mechanisms. Methods: Nucleus pulposus cells(NPCs) were isolated from Sprague Dawley rats and cultured by
the sequential enzyme method. Cells at passage 3 were divided into six groups: group A, cultured in DMEM
with no other treatment; group B, cultured in DMEM with 20ng/ml TNF-a; group C, cultured in DMEM with
50ng/ml TNF-o; group D, cultured in DMEM with 100ng/ml TNF-c; group E, cultured in DMEM with
100ng/ml TNF-a and 10ng/ml TGF-B1; group F, cultured in DMEM with 100ng/ml TNF-a, 10ng/ml TGF-B1
and 10pmol/L. SB431542. The cell counting Kit—8 (CCK-8) was used to detect the cell proliferation activity
after culturing for 12h, transcription—polymerase chain reaction(RT-PCR) was reversed and Western blot were
used to detect the expression of matrix metalloproteinases 3(MMP3), bel-2-associated x protein(Bax), ACAN,

Collagen I, phosphorylate drosophila mothers against decapentaplegic protein 3 (p—smad3) and runt-related
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transcription factor 2(Runx2). Results: Compared with group A, the different concentrations of TNF-a groups
(group B-D) promoted the expressions of MMP3(group B-D respectively: 0.652+0.015, 0.899+0.018, 1.026+
0.023 respectively) and Bax(0.725+0.058, 0.928+0.018, 1.138+0.019 respectively), and promoted apoptosis in a
dose —dependent manner. Compared with group D, the expressions of MMP3(0.568+0.015) and Bax(0.626+
0.024) while the expressions of ACAN (1.056+0.014), Collagen II
(1.098+0.032), p-smad3 and Runx2 significantly increased, the difference was statistically significant(P<0.05).
Compared with group E, the expressions of MMP3(1.015+0.015) and Bax(1.126+0.024) significantly increased
in group F, while the expression of ACAN(0.314+0.023), Collagen II (0.299+0.0.19), p-smad3 and Runx2
were significantly inhibited, the difference was statistically significant(P<0.05). Conclusions: TGF-B1 can acti-

were significantly inhibited in group E,

vate smad/Runx2 pathway and antagonize TNF-a induced nucleus pulposus cell apoptosis.
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43R (anulus fibrosus, AF) FIEKE 2 (cartilage
end—plate, CEP) ¥4 i , 88 4% 41 }fd (nucleus pulpo-
sus cells,NPCs ) 7E 4 5 HE [0] 355 25 44 . D) RE ) ¢ %8
PE 7 TR B AE IR, A58 $HIE 52 A HE 1] 4508
APPSR R R R AE I 7 o (tumor necrosis fac-
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F, V% NPCs T, #E—2 e 7 HER R
A2, BFFEE 2RI AL A KN T B1 (transforming
growth factor-B1,TGF-B1) HA & ¥k & 8 7] 7t it
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TNF-a Iy B 3% [H SelleckBio 2y 7 ,DMEM 1%
I L LR 48 KR MG A T W E ORI
Hyclone 2\ vl , BUAR i A AL W AR IC 1Y Goat Anti-
Rabbit IgG Fl HRP Z— iy A 4t 5t Ryt 22 £ )
B AR A, MMP-3 $ifk Bax #iiik &HHE
B (ACAN) Br ik | I # 2 Ji (Collagen 1) $THAK p-
smad3 P& FI Runx2 $LiR ¥4 B 22 EH Sigma 2>
A AR &2 -8 (cell counting kit—8 ,CCK—
8)I A 7 5% BB (EnoGene ) 4= W RHE A BRA 7
1.3 NPCsi4r B 55557

K P BG4 B 55 FENPCs . Bl B 1Y)
250g Zc47 SD KB 2 H (MERES — H )R HT 10%7K
A SR MR IR 0.3ml/100g 71 5 162 s 1 5 JRR e 12
AERE ,T5% B2 10min T3, A E N,
FETCHR 2 FIUCT R BRI BCAHE, MR RE
AT L L PR 2H 21 2 8% 4 Ak 22 a) A HE 1) B 2 21
AR R B 0 B % 4 21 05 W 2 Ix I xImm K /N
AN 10ml 2% 11 7Y i SRR 9 100ml K246
WE S BEFEAR BEFE LY 1h, REL 2158 0 I A S5
RFLE 10% 06 4 7S (fetal calf serum,FBS) [
DMEM #5353k, LAE O 2F 42 9em  12001r/min
B0 10min; 37 178, AN, % 1x10° 4~/ml 4%
il 2 i AR 25em? A0 IR SR, D& 10% FBS
) DMEM 1% 3% % 6ml,37°C .5%CO, W46 15 3%
3d {5 A 22 0 R L4 A R U B AR R O 5 B
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R, 10~14d 41 M H2 8 90% il & B 1145 0K
It o
1.4 NPCsHJ%5E

K AR g AR %55 -~ 1o (hypoxia
inducible factor—la, HIF-1o) #0356 40Ttk 2#
P HFITNPCsR AL S E . HUE 3 ARA ML 1x10°
A Iml % B AN T R IR A 2 R R I T
PR b R R 2ml, F 37°C 5% CO, W56 1
7% 24h, WAEGMIC R, 4% 2 5 W [ 22 T 1
30min,0.3%Triton X-100 ¥ 15min % 40 it i, 734
Wes 5, AR S th 2 i3 B, 5045 A 1:200
R =R NG | [N A 7 NI TN
HIF-1a £ 5BEHTAR 100ul,0.02mmol/L. PBS 4t
PUARVE A PEXT IR, & 4°C J7; 552 KINMA 1:
500 i B CY3 Frid F i 1gG 100wl ,30min,
P R G BSR4 CCD 3R L i i A
BN RGEMER,
1.5 4iffsrdd

BUER 3 4% NPCs, # FLTH AL 5 , 8 24 40 i 2% 1
9 1x10° A/ml, 50T 24 fLB P, DMEM £ 555
WL IR 24h JR W B TR, JF 4R DUR A A Ak 2R
T A A, ZS X R4 DMEM 35 35 W0F A
Bige, ANIAEATALEE B 41, A &H LKWk E R
20ng/ml TNF-o () DMEM 15383 ;C 4, A
B LY 50ng/ml TNF-a i) DMEM 85 3% ¥ ;D
H, AT A LWE N 100ng/ml TNF -a 1
DMEM 35559 E 41, 76 D 4185 3% W 0y JE il L
A TGF-B1, i 2R N 10ng/ml; F 4 ,7E E
2H K5 SR W LA A TGF—B1/smad 38 41
il 77 SB431542 , i FLZH B 2 10pmol/L., 454140
i 45 3% 12h, WA T WSS A I IE 285 B
Ak A, & H TCF-B1 Wi £H 40 i 75 248 S 1 5%
21d JE TS5, 5 5 01 8] 4 R SR 4 — I 45
HOR7EES
1.6  CCK-8 7kl 4 41 NPCsH 5 1 P

B4 405 3 15 9% NPCs 8 3% vk i o0 1x10°
Al IR T 96 FLOF AR, dk6 41, fE4l 12
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SRR, AL 10l B F 5%CO, 16 5 5 7244
th 37°CI N 4h J5 EEAR AT K4 450nm 4k (1Y)
WG EEAE (OD 1) .
1.7 RT-PCR fz | £ 4 MMP3 Bax, #&& [ R
(ACAN) | Il BUJZ )i (Collagen 1T )ymRNA ik &

x1 EHESIWFIIER

Table 1 The primer sequence of gene

A =k
K|
= 31IF 1 (5-3) I (bp)
Gen. Primer sequence(5'-3") Product
ene length
F:5'~CCACTGGAGAGGACTGCGTAG-3'

MMP3 - RS _GGTCTGTGCAAGTGATTCGAG=3" 432
B F:5'-AGGAAGCTGGCAGACCAGTACC-3' 5o
ax R:5'~GGGTCTCTTCTCGCTCTCCTTCA-3' 3
Collasen I F:5'-GGAAGAGTGGAGACTACTGGATTGAC-3' 558

e R:5'-TCCATGTTGCAGAAAACCTTCA-3"
F:5'-GGTATTGCTGGCTGGTATCTTT-3"
ACAN RIS _CTGTCTTGAGGGCATCTTCACT=3! 411
B-actin F.5'-TCCTAGCACCATGAAGATC-3 -~

R:5'-AAACGCAGCTCAGTAACAG-3’

HHAMME WS, %M GREEN spin 2
2140 RNA PR £ B0 ) 85 18 B 45 v 28 ok 42
A ZH 40 i R 1 L RNA R FH K P 2 B0 i 8 T
FL KK RNA A9 58 357 , 22 I8 Takara RNA PCR
Kit(AMY) Ver 3.0 Uiid Fi 4 /E b 17 R 5 5%,
RT 57 & RNA #5587 ¢DNA, S8 J5 LA cDNA
BIEE 1 4EFE AR 21T PCR §784 . RT-PCR JZ hi;
M4 .94°C WA Smin, Ffi 5 94°C 251 30s,60°C
ik 30s,72°CHE i1 45, SLikAT 32 NG R 1
72°CHEAH 10min, PCR =4 B N5 Bl e i L UKk 43 7
DNA WO BRI 5 5 0 554 R e i R 40
(Alpha Imager 2000) #0 ELA EEE , 5 N
% B-actin 2571 1 HL(H F mRNA EikKFES 5,
S m g TARA RS K, Bik514
PO 1,

1.8 Western blot £ Jll MMP3 Bax., % H ¥ ##
(ACAN), I #fEJFE (Collagen II ) .p-smad3 Fi
Runx2 & Rk &

V5 58 WS WOIR A5 4L 0B, i A SR At T B
HIL,BCA BEREHE R WE LR 25pg &
M, BRI, R B S i, i o8 e
J& PBS VERE 5 W, 43 Sl — 4t (i FH A9 — o i B
FE 91 43 531 A 044 MMP-3 1:1000; $i & Bax 1:
2000; Prik ACAN 1:1000; ik Collagen II 1:
1000; Fifk p-smad3 1:1000; ik Runx2 1:
1000),37°C 52 % 1.5h,PBS ¥EME 5 ¥k, s i &
LB BR IC =BT ,37°CI ML Th,PBS YRR 5 ¥k, %
o, BE5% , 2K ] BIORAD GELDOC XR #E 5 i 1%
RGBT . 5, Quantity One Basic 153
il AR, AL E R 3K,

1.9 Stk
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TG Bl R FH SPSS 13.0 # /- 4b 8 %L
it DA YRR U 25 (abs ) Bom , BT T 40 BT ZREAC
R FH B KL R 5 22 53 BT (one—way ANOVA) ,
P HLAR FH LSD 75, LA P<0.05 25 HA 41

ML S,
TR,

2 H#R
2.1 NPCs IT 78 5 J5 4 928 20 b G €0, 55 7 Ko 4l 2 4y
Br

55 31X NPCs 40 Jifn 28 528 11 789 Jie Jit 93 2 b e
o) S P P 3R, 40 B I g BB B (0, 2R
WG e 0 5 40 A% e e R W e (T 1), I AR i
o g 2 A YL 0 PHAE AR Y L4912 (98.12+0.56) %
2.2 AL TNF—o X A% 200 6 1 58 356 14 1) 52 i)

5 A 4 (0.867+0.022) A Lt , MK 21| &5 v
TNF-a 41 (B~D 21 ) 4 M 7E I K 450nm ' OD {H
Y 0 % B AR (P<0.05) , ¥ B 4 (0.724+
0.019) .C 44 (0.578 +0.035) .D #H (0.356+0.024),
Wi 2= RAGIFE L,
2.3 £ TNF-a X%fNPCs$1 MMP-3 fil Bax
e ip Al

5 A AR, MRS Sk B TNF-o 2 200
H MMP3 il Bax 1) 3 5 3% 35 & FIL AR 1 Rk 5 3
B 14 0 (P<0.05) , 4] 22 R AT Ge b X (3R 2
FE2),
24 TGF-B1 % MMP3 Bax ACAN ,Collagen II |
p-smad3 Fl Runx2 ) mRNA FI 1 235 (1) 52

5 D @AM, E HAMAEP A 450nm T oG
{H (0.989+0.026) 34 fill (P<0.05) ,MMP3 #l Bax [
BN bk i MR R IR I R BEAR (P<0.05),
ACAN F1 Collagen I 1% J A 3% 3k & F1 8K 11 & 1K
IR (P<0.05),p—smad3 Fil Runx2 [ &

P28 3k 1 B S 5 i (P<0.05) , 41 1] 22 5% 43 45 it
E N (FR2 A 3),

5 E 4, F 4 7E 0K 450nm T WOEE
(0.356+0.025) ¥& /0> ,MMP3 £l Bax F{)JE K # 1k 5
M R A U] Wi (P<0.05),ACAN F1
Collagen I (1% 5 Xl 2 15 1 FIEE 1 2 0k 12 247 B A ok
/B (P<0.05) ,p—smad3 Fl Runx2 1 & &Kkl
W 5 ek 70 (P<0.05) , 41 0] 22 A Ge 22 5 (3R 2
FIE 4),

3 it

P I 285 3 8 A S T SR DL 1) B0 B R,
FERNE Y — B E A MRS R D ST E A AR
R ] 2 12 47 A 198 =5 8 I R 30 Ak s e A
(AR AR TS, 4 A s> B I REAR AL BB i K, &
B SO A T 7 e SRR (I RE s, BOYERL A
FEIAE0 8 |y A% A0 B e 2 A [B) 45 45 4 76 5
PR BE Dy R B AR 22BN, R
THES A% 240 0080 T R 4588 B Y- 687 1 12 O R 400 43 s R
B TR 1A U A M ) R A PR B R R Y
VST, A [ 285 40 6 7 o 3 0 T 5 B i 5 5
Dfet s, R4k & 1 L B A 5 43 A g 2k i
] A ] R AR

TNF-o J2 iR SR B0 A 18 S B, oA
TR MR T, R 58 6 B TNF—au 16 HE ]
BT B 9 i B bl B O, Weiler!4E
N TNF-o S —Fh B Z A FT R VER T, A L9 H
TEHE RS 5HF AR ESOR R, JF B
A AF G UE S A6 A 1] 25038 A7 M B0 o TNF—a 19 555
TR, I, TNF-o 52 7445 470 70 2% 17 i % 1k
SR I T ME ) 4R AR B Y B T ik . © &IE 52
TGF-B1 FEAK A 451 F 7] LK BMSCs 78 7K 4h 5

% 2 RT-PCR #& iUl & A MMP-3,Bax, ACAN 70 Collagen I mRNA X & HQRix
Table 2 RT-PCR analyses of the expression of MMP3, Bax, ACAN and Collagen Il in every group

mRNA

#H 1 (Protein)

MMP-3 Bax ACAN

Collagen I

MMP-3 Bax ACAN Collagen I

AZH (Group A)
B# (Group B)
C#L (Group C)
DA (Group D)
EZ1 (Group E)
F41(Group F)

0.652+0.0157 0.725+0.0587 _
0.899+0.0187 0.928+0.018" _

0.359+0.012  0.410+0.026  0.520+0.014  0.493+0.046

1.026£0.023% 1.138+0.019% 0.326+0.0457 0.310+0.042%
0.568+0.015% 0.626+0.024% 1.056+0.014% 1.098+0.032%
1.015£0.015% 1.126+0.024% 0.314+0.023% 0.299+0.0.19%

0.350£0.011  0.412+0.022 0.518+0.013  0.490+0.041
0.649+0.0117 0.724:0.049" _ _
0.899+0.018" 0.924+0.015" - _
1.024£0.0197 1.1320.0147 0.322:0.0397 0.309::0.0297
0.565+0.014% 0.624+0.022% 1.051+0.0112 1.094+0.0332
1.017£0.012% 1.124+0.021%® 0.319+0.018% 0.297+0.017%

D5 A 4Ll P<0.05;@%5 D 4L P<0.05;3)5 E 414 P<0.05
Note: DCompared with the group A, P<0.05; @Compared with the group D, P<0.05; (3 Compared with the group E, P<0.05
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1 55 2 AR RURERZ 40 B TT 789 e I 6 328 21 A e 0 45 1 (x200) 2 Western blot #3045 2 41l ffs MPP3 1 Bax % H %
ik B3 Western blot il A D Fl E £ 40 }g ' MPP3 Bax ,ACAN Collagen I .p-smad Fl Runx2 & [ % ik & 4

Western blot £l D . E #1 F 4141 ig ' MPP3 .Bax . ACAN Collagen Il .p—smad 1 Runx2 % [1 %k

Figure 1 Type Il collagen immunohistochemistry staining of passage 2 NPCs (x200) Figure 2 Western bolt analyses of
the expression of MMP3 and Bax Figure 3 Western bolt analyses of the expression of MMP3, Bax, ACAN , Collagen
II, p-smad and Runx2 in group of A, D and E Figure 4 Western bolt analyses of the expression of MMP3, Bax,
ACAN , Collagen II, p-smad and Runx2 in group of D, E and F

oA RER AN R A, BRI G R A i MMP-3 (9 3RIA, [R)Es AE iF
(FEAZHE R K SOX9) k¥ i w2 T THMICH T Bax MR, JEHEH—EMH
B, TGF-B1 B AT W 70 5T T4 fa il B A 40 M 4y OB DGR . Bax JE AL T-AH G+, Bax £
LI RE 7 28 R G ROR A MR YT HE R M) SR R SR A 40 B R T s MMP=3 11 5 % 36
BB PR SR T RGP B R SRR SR Sx g R AN B AN BT A A, IR T R A 20 A Y
TGF-B1 7E 75 F 86 % 4 ML 2 sy R B, 2w X T2, B, APFSEIESE T TNF-o 6898 31 i #54% 40
TNF-« 7 FREZ AR P Tt A 2 mafE ok MR RS R UERER AN i I T, 24 TCF-B1 fEH
MR, DRI AR T AT X 1 — 1 FH R R R, F TNF-o 4b B AT 19 A% 40 M, 40 A 344 7 7% 14 B

ARG ANFER B A TNF—o AbFRBEAZ AN B4, MMP-3 Fl Bax (361K B & FRAL, BEk40
ZJa MG GE A 2 B 514 TNF-o BRAEHG b A5 (1 OB A T AU i Dt 5 55 B S 19 fn - [) Bk
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