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7.375+0.518,9.375 + 1.302, 11.750 + 0.463, P=0.000) , #BELAAL /R 2 F4] LIF Feikfm , BEE AN SR A, HER AT,
HEHET 0 A, 22538 577 X (559.608 + 68.689, 16 135.613 +577.329,8 149.739 + 457.189,2 018.254 + 211.870, P=
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Effects of leukemia inhibit factor on extracellular matrix of degenerative

nucleus pulposus cells and its mechanism
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[ Abstract]Objective : To investigate the expression of leukemia inhibit factor(LIF) in degenerative disc nucleus pulposus and its role
in degenerative nucleus pulposus extracellular matrix synthesis. Methods . Forty adult New Zealand white rabbits were randomly divid—
ed into 5 groups(1 group as the control group,the remaining 4 groups as the experimental group),8 rabbits in each group. Interverte—
bral disc degeneration model was established by puncturing the 14/5 and L5/6 intervertebral discs in the experimental group.
MRI scoring was performed on the discs at 0,2,4,8 weeks immediately after the operation,and the discs were obtained and stained
with hematoxylin and eosin to get histological scores and to determine the degree of degeneration. Immuno—-histochemical staining was

used to semi—quantitatively detect the expression of LIF in nucleus pulposus. Rabbit nucleus pulposus cells were harvested for primary
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tervertebral disc nucleus pulposus cells were detected by Western
blot at 24,48,72 h after treated with gradient concentration hu—
man recombinant LIF protein. In maximal concentration group
and control group, Aggrecan expression was again verified by
immunofluorescence and the expressions of tissue inhibitor of
metalloproteinases—1 (TIMP-1) and matrixmetalloproteinase -3

(MMP-3) were detected by Western blot. Results : The imaging
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scores and histological scores showed that the degeneration of intervertebral disc increased with the prolongation of modeling time,
and there was a significant difference (1.000 = 0.000,2.000 + 0.535,2.750 + 0.463,3.875 = 0.354,P=0.000;4.000 + 0.000,7.375 +
0.518,9.375 + 1.302,11.750 + 0.463,P=0.000). The LIF expression in puncture 2—-week group was significantly higher,as disc degen—
eration aggravated ,the expression decreased gradually,and the expression level of each experimental group was higher than that of the
0 week group,the difference was statistically significant(559.608 + 68.689,16 135.613 + 577.329,8 149.739 +457.189,2 018.254 +
211.870,P=0.000). Cytology experiments showed that after stimulation of different LIF concentrations, Aggrecan, COLLA2al protein
expression and LIF stimulus concentration was positively correlated ,and there was a significant difference between each concentration
group and the control group (0.191 +0.020,0.212 +0.020,0.321 +£0.041,0.511 +0.032,0.561 + 0.042,P=0.000) ,and Aggrecan
immunofluorescence results were consistent. TIMP—1 expression in the treatment group was significantly higher than that of control
group (0.454 £ 0.022,0.211 £ 0.012,P=0.000) ; MMP-3 expression in the treatment group was significantly lower than that in the control
group(0.243 +0.013,0.362 + 0.021,P=0.000). Conclusion :LIF expression in degenerative nucleus pulposus is increased,and LIF can

promote the synthesis of extracellular matrix,and its underlying mechanism is related to up-regulating TIMP-1 and down-regulating

MMP-3.
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1.2.6  Western blot Kl Aggrecan A1 COLLA2al 25 AU A
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PBS %53t 5 min x 3 ¥, DAPI 444% 5 min, PBS {5 5 min x 3
WIS I b, ST B TR,
1.2.8  Western blot £l TIMP-1 F1 MMP-3 &[4 #ik B
P2 AR 40 F4H LIF 219 (0.100 ng/mL)4bHE 48 h, e H 41
RIS . BCA R0 %2 25 M IS , Western blot YRl
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X IR Featifd 0 R AR ISR RS 2 M s s
SRR RAL XN, 4 S BERAE S P TR, 8 R4l
AARRBESHRREKEETLFES . RIS E Thompson
PEAERUE G 2 RIS AR O J8 2343 — B, i ] Bifi 25 1sk 1)
Y REA TP 38, FLE AR S 20 (R 25 5 A ST 3 (1.000 +
0.000,2.000 = 0.535,2.750 + 0.463,3.875 + 0.354, P=0.000) (#
1A 1),

B.2 JA4H

C.4 JAH D. 8 JH4
S, HRDKHE =005, E1 %4 MR HEER
F1 WRARZERAKWNIERER
215 MRIFE4) HAFPE) oL AL e (E
Xf HEZH 1.000 = 0.000 4.000 + 0.000 548.571 + 45.762
oJF 4 1.000 + 0.000" 4.000 = 0.000" 559.608 + 68.689"
2JH41 2.000 = 0.535" 7.375+0.518" 16 135.613 + 577.329"
4541 2.750 = 0.463" 9.375 = 1.302" 8 149.739 + 457.189"
8Ji4l 3.875 + 0.354™ 11.750 = 0.463% 2018.254 +211.870"
F/P A 75.400/0.000 158.055/0.000 2716.585/0.000

2 A vs. 0 A P 0.000 0.000 0.000

4 A4 vs. 0 I P 0.000 0.000 0.000

8 JEI4H vs. 0 JHI4H P 0.000 0.000 0.000

4 JEI4H vs. 2 JEI4H P 0.001 0.000 0.000

8 JHI4H vs. 4 JRI4 PiE 0.000 0.000 0.000

T ra, HATIRA LA, P>0.055b: 5 0 AL AL, P<0.0550:4 JA45 2 A LLEL, P<0.055d:8 A5 4 JH LLAL, P<0.05



— 1282 — BRERKFZEHR 2018 £ 43 %558 10 #3 ( Journal of Chongging Medical University 2018.Vol.43 No.10 )
22 BRFIEBIEN EREAGITEEN (R 2),

HE Je o (& 2) af U, X B 20 2 0 FRIALARAT B8 T Ak ) %
P BE A X L R B B | 47 4R 3R S M HES 5 s AdeE
U ¥4 RO RYd VSN S0 W 2 ) U N A N e i RN
IRRIREE . 2 FIHBER%H ST IR0 , 2P 43R o4 1L /N
SRS NG 1 0 A M A T [ 4 A% A L Sy
AT 54 JA LA B 4 L A/ T [ 40 RN 2T AL T 4, 2F e RS 35
HLA 3 2 2400 5 BB A A ML BH 50 20 | 1 B A AR () R
FEANM , 8 JRI A REAZ X S S AT AR A0S | 21 224 H 3P (8 1) W
ZLa T ; £ AERE B R A AR W] W . Masuda ZHE1AIT
Gyt BRZH K O JEIZH 43 (B ARTR] , 0753 Bl ek A5 s [R] A4 1
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2.5 LIF B -T2 %% 4% 48 J Aggrecan 2 COLLA2al &% @ 49
Rk

AL FREF [A] 4] Western blot 7R Aggrecan (AGCAN ) Al
COLL A2a1 (COL2) 85 |1 By &3k 4 Bifi 5 Ak 3wk B2 A 388 hin iy 1%
Jn(E 4A~C E~F), 5 0 ng/mL 4 Az, HA A W BE 4 1Y
Aggrecan ,COLLA2al F3K 31 55 (0.191 + 0.020,0.212 + 0.020,
0321 £0.041,0.511 +0.032,0.561 +0.042, P=0.000;0.19 +0.01,

+LIF 0 ng

100 ng

50 ng 20 ng 10 ng

AGCAN

COL2

GAPDH

A.24h 20 AGCAN Fl COL2 ik

+LIF 100 ng 50 ng 20 ng 10 ng 0 ng

19490

AGCAN

e e
d

GAPDH

C. 72 h 41 AGCAN Fl COL2 Fik I

0.25 +0.01,0.34 +0.01,0.60 £ 0.01,0.61 +0.01,P=0.000) , {£
100 ng/mL I LIF P72k — F R mfE RO, B2/ REZE
572 he MEESFLE ISR, R 100 ng/mL AbIT 48 h (52
B AT o O WM AR AL B 55 X B AL Aggrecan
(#1515 55 Western blot —BUHZ5 5 (& 4D), H AT AL,
Aggrecan FIK TG, IAA ILRIL, 5% B2 LA, 100 ng/mLL
AbFREH R B W AN, BiE IR 3 4,

+LIF 100 ng 50 ng 20 ng 10 ng

I—A—L._‘__‘_J

B. 48 h 41 AGCAN Fl COL2 FiATHM

0 ng

GAPDH

Aggrecan

0 ng/mL

100 ng/mL

0.8 1 0.8 -
< a
Z 064 o I 2 06 Z
2 : & X z
® &
z 0.4 N 044 a a a
3 8 a - a @
U a
= s -
Eﬁ 0.2 4 MNai 0.2+ -
&
0.0 - - 0.0 | g
0 102050100 0 102050 100 0 102050 100 0 102050100 0 102050 100 0 102050 100
24 h 48 h 72h 24 h 48 h 72 h
a: vs. 0 ng/mL 41,P<0.01 a: vs. 0 ng/mL 4], P<0.01
E. %A4bFHLH AGCAN k%53 F. &Ab3R4 cor2 Fikgeit
4 Aggrecan #1 COLLA2 o 1 ZEAR[E] LIF iR B R A5 At iE] Ab R 4B B R 5%
# 3 £&A Aggrecan EAFRIEKTFE
215 24h 48 h 72h
0ng/mL(A)4H 0.210 + 0.007 0.190 +0.016 0.155+0.012
10 ng/mL (B ) 4H 0.304 + 0.023 0.212 +0.021 0.191 +0.014
20 ng/mL( C )4 0.425 + 0.035* 0.316 + 0.043" 0.269 + 0.021*
50 ng/mL (D)4 0.507 + 0.024° 0.508 + 0.035" 0.290 + 0.017
100 ng/mL (E ) 21 0.479 + 0.020" 0.562 = 0.038" 0.305 + 0.035°
F/P1H 83.237/0.000 83.121/0.000 27.460/0.000
Bvs. A P{E 0.001 0.433 0.065
Cvs.B P 0.000 0.003 0.001
Dvs. C P 0.002 0.000 0.274
Evs.D P 0.178 0.065 0.413

1 :a,5 0 ng/mL 4 FLAL, P<0.01
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%4 &HCOLLA2a1 BEERIKKTE
205 24h 48 h 72h
0ng/mL(A)4] 0.209 = 0.015 0.189 + 0.007 0.288 +0.014
10 ng/mL (B )4 0.281 = 0.013" 0.251 = 0.008" 0.349 £ 0.014*
20ng/mL(C )4 0.361 = 0.004" 0.337 £ 0.008" 0.384 = 0.022
50 ng/mL (D) 41 0.451 0.027° 0.598 +0.012° 0.413 £0.014
100 ng/mL (E ) 41 0.489 + 0.028" 0.606 = 0.013" 0.515 +0.012"
/P 105.206/0.000 1137.931/0.000 85.223/0.000
Bvs. A P 0.001 0.000 0.001
Cvs.B PAH 0.001 0.000 0.023
Dvs.C PAE 0.000 0.000 0.048
Evs.D PAH 0.039 0.036 0.000

:a, 5 0 ng/mL 2H 45, P<0.01

2.6 LIF B-F42ut TIMP-1 &A 89 F B 4% MMP-3 44 %1%
LIF P70 LAXS B6 12 40l TIMP—1 F1 MMP-3 () 353577
A (B 5 32 5) B S FiR, SxTBREHAH L, LIF T4k
F 48 h i, B BN T TIMP-1 75 H 1Y #1K (0.454 +0.022,
0.211 +0.012,P=0.000) , [7l i LIF B 5 F&A% MMP-3 25 [

261K(0.243 +£0.013,0.362 + 0.021, P=0.000) ,
100 ng Ong

MMP-3

TIMP-1

il

GAPDH

|

5 Western blot #2ill LIF 4240 & XF884H TIMP-1.
MMP-3 EA KA

#£5 TIMP-1.MMP-3 EHB&ixKFE

2H 51 TIMP-1 MMP-3
0 ng/mL 41 0.236 = 0.012 0.449 = 0.022
100 ng/mL £ 0.358 +0.153 0.209  0.012
t1d 10.908 -16.873
PAE 0.000 0.000

3 3 8

AWFFEE UGIESE T LIF 16 86A% 40 i b By %
ik, HARIRARBERZ A 2 ek, SR EF 43R 25
S BT A ST T G i ME ] SR AR AR e 2l Ak i
7 LIF 7EaR A5 (o HE ] 5 ek 8 hn HL e o i (2 J&)
B 4T T LIF ZER 2R 5 00, 3R LIF 7EHE

AR AR Ry — e M AP B i) T ) PR, 24
HENR] BEAL TIRAS LR (2 ), LIF K Bk Rk
KN LAVSEE S A K - R MM LS5 ) AR R
i [) 25 1R A8 P I B A 200 b A e R Bt sk /D | LIF
IR THAESRIT SRy LIF )RR £ (8
Jil) o LIF 7EIRASHEZ A LU i s KA 2T IL-4
IL-10, /E A A N S 2P R, PR e 1R AR HE ]
FrAH L S e R IR,

AWFFE R LIF 5108 1 R AP AR g —Fil
TNER L o3 i AR R A2 e, S WA LIF [R5 7
HENR] B REIR AE AT, MO i 20 AL 25 2R 45 5 i
BORASFRE AW BOEAR 4 J 1) S iz 40 M 2047
MBS

JHL 471 O e A ) 28 1R 28 ) SRR AR T 2
H 2R I AR SR M A h i ot i J 2 il , He
S ERAVR 2 5 SR 1] 28 1) 1E 5 285 4 RN 0y 8 1) i A2 12
Z: 8 Upadhyay S5 & AR A6 BE 1) 7732, AR
WeRE R LIF PR 4b RS A% A0 L, 76 AN ] s ] 5 A6 D0
HEH 2R B R R A DRI, LIF 5%
HERZ AN )2/ E FH . Western blot 25 5% il 7R 25
] 5 4 1 22 RN 1 B It i 2R AR B LIF ¥ 5 3 i
A0, B LIF X hé A% 40 i 35 Jor 2 38 HoA {2 AR
FH o ARWFFERN I S DECHAR T AN 1 Ab FEZH
X HREH h R 1 2 R0 2GR LB IE LIF A 42 i
YEH, 255 5 Western blot B9Z516—2, Zut, AR
REZH I 1 LIF PR 50 2 A A% 4 i i &0 36 o 1) 5
o

MMP-3 BB B A2 1 2208 S 2 R, i
AL DL TR A 4525 MMPs, T 008 A 500, AT i
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HARAR AR . TIMP-1 1B MMPs R4, 5 H 4%
Al MMPs 283501 3 84 BF9 -t S 3 o A
7 TIMP—-1/MMPs -5 DR H G 15 R AL B AR 4
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