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The relationship between matrix metalloproteinase-9 and edema after spinal cord injury/ZHOU Hua,
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[Abstract] Objective:To investigate the relationship between the early expression of matrix metalloproteinase—
9 (MMP-9)
groups,the sham—operated group and the injuried group.The 10 rats of sham-operated group were performed

and spinal edema after actue spinal cord injury.Method:70 rats were randomized into two

laminectomy alone.The models of spinal cord injury were introduced with Allen’s way by a 10gx2.5cm impact
on the posterior T8-T9 spinal cord.Rats were sacrificed at 6h,12h,1d,3d,5d,7d after injury.The water content
of injuried spinal cord was measured by dry—wet weight method and the expression of MMP-9 was performed
by immunohistochemical staining.Result:The water content of injuried spinal cord increased and reached the
maximum at 3-5d.The expression of MMP-9 increased at 6h after spinal cord injury and reached peak in 1-
3d.The expression of matrix metalloproteinase—9 wasn’t found in the sham-—operated group.The data showed
that the water content of spinal cord was positively correlated with the level of MMP -9.Conclusion: After
acute spinal cord injury,the early spinal edema is related to the level of MMP-9 but the time of their
reaching peak isn't absolutely consistent.

[Key words] Matrix metalloproteinase—9;Spinal cord injury; Edema

[Author’s address] Department of Traumatlogy, the First Affiliated Hospital of Soochow University, Suzhou,
Jiangsu, 215006, China

MMP-9 () 2 ik 5 i

4 JEHE A (matrix metalloproteinases, i LT

I HIE 5 M 200 M S/D 2 o R 1) 2 1A K

BE K AP0 % &

fifg , 3L I 4> J@ £ -9 (MMP-9 ) 2 Hrp i 2 i
— B, BB AR ik PN R 200 R OV R S g o 2
B BYVE A 45 0 h A R AR £, TR 2k A
#5145 (spinal cord injury,SCI) H % 7E H [ PN A1 19
WEFEHE i /D o AR 2 56 3 A A I R RSk SCT s
U050 K i AE LR MMP-9 (9 K3k, BT

B, 5277 1) «

F—1EEBEN B (1977-), B2+ B2 A B
AR
L35 . (0512)62195208  E—mail : zhouhua77@163.com

1 #R57HE
1.1 h¥y 41 Fns A i 1

@ b SD KB 70 2, {&H 200~250¢g, 114
F R 5% B2 22 BE S e s ol o AR BEATL B
TS  BENL A MBI X IR A, X IR
K 10 5, 10% K 5 S (35mg/100g 14 5 ) i s
TSR B D) I, ASOHE AR VTR R R J5 6h AL FE
Bk s 40 60 HA R, 10% 7K A & I I 1 5
JRRES  #2 MCR Allen [G3% , 288 T8~T9 7 B il 1



60 o E A A BE 4 R 2007 4R 17 55 1)

Chinese Journal of Spine and Spinal Cord,2007,Vol.17 ,No.1

M, B 10g 45T P 2 37 AR 2 AT 2.5em &
JE T ELE T AT d iz BOE RS 1 R S0t SCI A
R, F SCIJ& 6h.12h . 1d .3d .5d . 7d (4 ] 5 10
FOACFEHOR B HOR RORBE S, BRI 5 25 R M 8
TT R ER, R R IR R S 34T T Bz sh Y fg
W (ATEARSG 1h), R EE SCI 44 iy iz
8 P 43 ¥ (America spinal injury association
motor score, ASIA-MS) , U PFZ R A B ZL1 K
o ARJFHEK 8:00.17:00 P A T BB HEIR , B
Z T RO PR B HESS & IR ARRRLE 20~25C,
1.2 #0007k i I

B3 B A I ] 2 5 KRB, RFRRZE R
B 5 WA sh W Fr s AR B Sk 4b 4E , DB T8~
TO & #f 1 Bt, fE & 28 5 B K F (Mettler
AE260) LFREE, SRJ5E T 85°CH 46 h i St i
5d,iEFK 3 K, 1% EE E R ARECTE R T T
B ESEA LS KR O E-T &)W Ex
100% .,
1.3 MMP-9 #9555 20 Ak 4 T

U3 A B ] 2 5 R, RFRRZE R
S H, KEBREERNR I G, 282400 % - £ s ki
B, A% BH RN 0.1mol/L i B2 £k 2% wh i E
T, 56 R U 05 BEE R 41 4L, YIHR T8~T9 A i
P A ESY A, R Spm, BN
WGEZERY 3 kUl Fr . SR S-P . MMP-9 e £
P A B A TR A RSP IR &l
FAtm il AEYE ARG RAR, BARLRMT .
(1) WHAEQIT R 5 (2) AU R 5 ML ;
(3)3%it A AL, ZE N 10min, ZE 18 KB VL
2minx3 ¥ ; (4) U1 72 A 0.01mol/L 45 iig £h 2%
I (pH 6.0) , S B 44 22 3k 15 Ji5 W Fe ¥ 0, )L
2 1~2 ¥ ,0.01mol/L. PBS ¥E¥% 2minx3 ¥ ; (5)
TEH S i 3P, &R N EE 2h; (6) %N —
Pt MMP-9 e Z 50 (VR 1:100) ,37°CHF B 1L 7 5
()i mA Y Z AP 1gG, =R T W 20min;
(8) WA I A ALY BE AR I M BE R N H R
(HRP) T/EWE, % it & i 20min, 0.01mol/L. PBS
e Sminx3 K ; (9)DAB .0 R AR K E YL ik
RGBT B S R AR, T PBS AR
Be—Pi, i M HRP TAE WM R ¥k
1.4 EgHr

K 1 HPTAS-1000 1= 43 BE £ 055 2L B R T i
AT R G -XZS HEAT MG BT b 3, B KRR

BT K S Y) e, 45 4 A B TA) R T
HR BRI — 5K I F B 5K U1 FE 40 45 X (O B 21
TEMR T A X)) BEALREE 5 4w 52 (400 15 ) PLET
D E U1 R 1~ 10088 BB (A D). PR 40 i 5
Z A (HBRK, B8R G5 SN iR
1.5 GeiteEhba

T BE Y DA B bR o 22 (as ) R, K
DA AT ¢ K A (E LA N T it 2 A
B AH I BT R H Pearson A A5, P<0.05 Fn
ERAREN,

2 #R
21 2ERHGEEEALSKE
DL 1, B4 SCL )5 6h & /K H 4 ) iR 2 184

2 1F 3~5d B K Bk B i, DLUS B
2.2 MMP-9 fy#£ik

4 0 20 v A g B P 20 B A 3R A R A B AR
Yy AR EE Y X RRZH A R ZUR WL MMP-9 11
Lk (K1 ), #i45)5 6h J5 ,MMP-9 %
KB, SCT X ] W, MMP-9 #3284ty , %
FEIRTE BN 20 M7 PN B 4R | P s 24 P <5
YA A M2, Hod 1~3d ik (B 2.3, 5 T
), Z )5 45 T B, 7d 54 235 (£ 1), Pearson
A G K 56 5 7S 301405 26 4% B[] A5 B BE S K B AT A
HEIEMXGERD),

*1 A SCIEAREMESEKEMN A E (ves,n=5)

ikl TR (%) Al HIRRH(r 1)

Xt B2 61.69+0.55 — —
it

SCIF 6h 62.340.547  0.139£0.011 0.84

SCIF 12h 62.52+0.37"  0.177+0.017% 0.90

SCU5 1d 65.0£0.64>  0.287+0.029% 0.95

SCIf= 3d 67.86x0.397  0.245+0.026° 0.75

SCUA 5d 67.02+0.36%  0.214+0.0157 0.69

SCI= 7d 65.60=0.58%  0.183+0.014% 0.85

T 50 A A e DP<0.05,2P<0.01 ;55 _F — i i) 5 He 8 BP<
0.01,@®P<0.05

3 e

AN SCT A REAR M B KA | R 2 i o
ZITRYBRIAL A HE R G EM A ITIE TR SR,
PRI 5 A K i ) e A HL (B R ADIESE . SCT A
IR € il i e 7 N 2 L 2 o o



oA HA A 2% R 2007 4RSS 17 555 1 )

Chinese Journal of Spine and Spinal Cord,2007,Vol.17,No.1 61

Pz A e R VR 1B B PR Z R0 P R A0 B )
AR DR K I B, 2 BN 7 ML 4S A M ]
Bt P SR O AR 4 R VR AR A R I K
I 3G N T AR AR T A2 B0 ORI R R 24
o ANBE ) A 5K T A R B v i R
T PN O A 1 R A £ 2 S 4R, i SCT,
ICAACHE ™ Py 2 I A R AR SR T ™ E Y
ALK I, B ELL SUK e S rpuc A T
U 28 7 ) SR BB R e 1 S, HofE SCI R
72h T E, I RTRE S B O 4 40 38 0 EE K fOA
% S T — AR, MMP-9 BERE IR I 45 P
200 60 [ 1) B R LS, T O A A
B, 7K IR

Austin (1983) 45 i, ¥ & [ & K b = 22 th 5
e e SR b2 0 O R I A K i L K
L s A AN LB, K 2 2~3d J5, K 43 4l
SR P GRS 1S A0 A P K T 40 A1 ] B
ANTFIE R R0 B AN A /)N sh kRN # ik, fifi b e 40
UG R B, LI K i 5L T BV K MMP-9 L)
SMRR R A ik eas AR R R Y
X AR AL AT BE 5 2k SCIJF MMP-9 4 & 7= 4 Y
R A A 22 PR SR RE A e, AR SR
R BoR 21k SCL 5, 76 MMP-9 & i B W 3 fin
{14 ) B, A 7 K Rt B, I L 3 A ) — B Bt
MR IEASE, £ MMP-9 il 35 T 24k SCI
JE K B &A=, H MMP=9 fi4 2% 35 1 06 5 45 B 7
K e R SRR S W A

A I 1 PN R A0 T ) 3 R R Y
A B IR FE R, A I B A
BAER, BEFRPERIT 300 KA BE 2min J5, N B2 40
A% A 3 W 0, A e IO S B L R A B
By A W S 1 A L S LS £ 23 18 7 NI
T HR T 22 (W LML AR 58 kB, X B2 JC MMP-
9 Fik , B MMP-9 # 3%k | ik w0 (2~
3d) gL T A BE K i (3~5d) 5 W3 5 452 2k SCI

Ji ST B AR AN A 2 I | RS 2 MMP-9
Tk s MMP-9 M5 i R i A8 P 152 40 i 356 Jg e R
B | 5 A B R IR i e AL
GUHE— Bl Bl T BB ARG RS FEFRATT Y
S SCL XA B 2 #h 4ot 4638 MMP-9, 541
PO EE MK I B 2T K s R 6, 5
MMP-9 £ 5 SCI Ji 7K i () 2 AR B e AV FH o
AR THE—05%

4 SETH

1. Ferguson TA ,Muir D. MMP-2 and MMP-9 increase the neu-
rite—promoting potential of schwann cell basal laminae and
are upregulated in degenerated nerve [J].Mol Cell Neurosci,
2000,16(2):157-167.

2. JAAR AR B R AR TL-10 X 00 05 A0 0R T CDIS AR
FH 126 B 5[], 95 N K2 2 4 (B2 2% it ), 2005,25 (3):395-
401.

3. AT SR A B s 0 S Al 5 I R [M). 28 2 B AE st AR
A AL, 2002.220-222.

4. XULe B B TR S LTSS MMP-9 1) 2635 45 1l i
Jif B 0 B8 IR [J]. A ) LR 2 5 B AL 25,2004, 26 (4) 1203 -
205.

5. Rosenberg GA ,Estrada EY,Dencoff JE, et al. Matrix metallo-
proteinases and TIMPs are associated with blood—brain barrier
opening after reperfusion in rat brain [J].Stroke,1998,29(10):
2189-2195.

6. Duchossoy Y,Horvat JC,Stettler O.MMP-related gelatinase ac-
tivity is strongly induced in scar tissue of injured adult
spinal cord and forms pathways for ingrowing neurites[J].Mol
Cell Neurosci,2001,21():945-956.

7. Romanic AM,White RF,Arleth AJ, et al. Matrix metllopro-
teinase express Increase after cerebral focal ischemia in rats:
inhibition of matrix metalloproteinase-9 reduces infarct size[J].
Stroke, 1998,29(8) : 1020-1030.

8. Omura K,Ohbayashi M,Sano M,et al. The recovery of blood—
nerve barrier in crush nerve injury:a quantitative analysis uti-
lizing immunohistochmistry[J].Brain Res,2004,1001(1):13-21.

(WcE) H 11 .2006-09-01 &8l H #].2006-11-02)
(BT #F K
ST TS



