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Expression of matrix metalloproteinase-9 in the epileptic cortex from adult patients

with intractable temporal lobe epilepsy
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[ Abstract ]
cortex from adult patients with intractable temporal lobe epilepsy ( TLE) and to explore the potential role of

Objective To detect the expression of matrix metalloproteinase-9 (MMP-9) in the epileptic

MMP-9 in intractable epilepsy. Methods Twenty-four samples of temporal cortices from intractable TLE and
fifteen cases of non-epileptic normal brain tissues were collected. The expression of MMP-9 in the samples was
examined by RT-PCR, gelatin zymography and immunohistochemistry. Results The mRNA level and activity
of MMP-9 were significantly higher in the epileptic cortices than in the control cortices (CTX) (P <0.05).
The immunohistochemical results showed that MMP-9 was weakly or moderately expressed in neurons and
occasionally expressed in glial cells in the CTX. However, strong expression of MMP-9 was observed in
pyramidal neurons and astrocytes in the epileptic cortices. The intensity of immunostaining was significantly
higher in the epileptic cortices than in the CTX (intensity score: 2. 13 £0.56 vs 1.52 £0.69; ratio of mean
optical density: 55.60 +7.20 vs 37.10 +£8.70; P <0.05). Conclusion The increased expression of MMP-9
in temporal epileptic cortex might be closely involved in the pathogenesis of intractable epilepsy, suggesting that
MMP-9 might be a new potential drug target for intractable epilepsy treatment.

[ Key words ] intractable temporal lobe epilepsy; matrix metalloproteinase-9; RT-PCR; gelatin

zymography ; immunohistochemistry
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RT-PCR 5|9 i 5490 T (Ki&) ARG W MMP-9
ARSI 0 W b 5 R S R PR B R R |5 S bt A
MMP-9 /N AL B 28 5T 4% 86 1 ( NeuN ) 1 H 26 [# Millipore 2%
il 5 Cy3 fric/N RPN e Bt 25 15 (GFAP) I H SE [ Sig-
ma A ) 3 Alexa Fluor 594 Fric Ll =EH0/M R 1gG W H 32 [F Invitro-
gen A H] ; SFERER DG E (FITC) ARic lF-Hi % TeG 1l B LT
FPAZA T PR SABC g 4l Ak & DAB 1B (55 & A
H B8 2H] s DAPL I A 38 2 KA ) s MK3 i pR
75 2% Thermo 2 &) ; % I A4 2 G2 W 1 3 [ 47 35 23 &) 5 Mini-
Port I B Lk R 4 H 3£ [ BIO-RAD /A #],
1.3  RT-PCR #n MMP-9 mRNA 7K -F

Trizol — 575 $EHL 100 mg 20415 RNA, IFiE4T RNA B i
fh 2 85 R JBE 5, 1R D (260) /D (280 ) LAl 1.9 ~2. 1 11
FERRIEAT T — 5080, BRI T g RNA #5585 5% <DNA, L)
cDNA 7= it #E1T RT-PCR, RT-PCR 5|#/3 %1 \PCR ¥ $%

FEIR/NILE 1o PCR (40 wl 1 5) S RE A 4 Bl AL 1 94 C
5 min 94 °C 30 5,55 °C 30 5,72 C 60 s(30 PMFEH) LA IE
72 °C 10 ming §7HEFEYI 1. 5% S5t HR WEBE R L VK, I RE R
10 pl, UK 120 V, Lk SE R FE IR AL 5 (EB) Fhie (0, fE 54
ST LRI A . R Quantity One PRI GE 45 25 47
(MMP-9 52 B-actin) [{) R BE{E, HLAE 2 9 AR

%1 RT-PCR 5|5 5K PCR # & =41 K/

H A 51975 YIRS

MMP9  Eji#:5'-GCACCACCACAACATCACCTAT-3’ 289 bp
Fi#:5'-CAGGGACCACAACTCGTCATC-3'

B-actin  _EJf:5'-GCACCACACCTTCTACAATGAGC-3' 163 bp

FUiF:5'-TAGCACAGCCTGGATAGCAACG-3’

1.4 BgiE k40 MMPO Zi

UK _E 2R 100 mg HZLURA H , A In#AE P, BCA B4
BEHWE ., S 2% WA 8% SDS-PAGE BES . BRI M)
FERERIAE S 2350 1 VR R TR SR SR Y B RE G vl 1R &
J5HE B, AL BRI 10 pg, EEHTIK(90 mV 30 min,
120 mV 50 min) , V593 i 3 1B R TSV B 20 SRR K . 2 R vk 4
JE A4 53 BT A 2 T, S FH IS = 2 AR K o R BE IS , SR S5 A
10 ml Buffer A, 2= {8 EBEEEIR 2 IK, BFYR 15 min, {3]$2 Buffer A,
JIA 10 ml Buffer B, % il % 7 4 ho {845 Buffer, Jil A SDS-
PAGE H e85 1 1% 5 37 5 W e (480K 48 IR 125, 120 min
J&i , PR PV (TP RS 50 25% , v JE R 10% ) R4 15
4,60 min, AEERBAERR LR, FAESSLHEE, BoR
PN IR . I &1 BFOE S (integrated optical densi-
ty,10D) fE.
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AT R H I 2K, 3% WU K BT P P R A e
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K10 min, IEHTR 4,37 CIEE 1 h, E0E 3 K, A SABC
B,37 CWER 1 ho 16842 500 o v /s — 2 2 0 R i
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TIV, FEZE) SJR 40 8.
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Qe@usmfiE B —, BITECO 20) 5 + 39 BATE(L 20) 5 ++ AR (2
O3) 5+, BREHPE (3 43) 5 78 VR E B9 DX 05 g (5 (E
(intensity score,IR) . AN, ) FHW 25 B I H2 12 (optical density
measurement ) 7E T PPAG S A AL AR 0 34 T 8RS B AL
62 8 4% ( Leica, #E[E ) ZREL x 100 #LEF F 10 A ELHEA
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XL, T Image Pro-Plus IR AT EA4: , 4350100 &8 BH M 445
FOGE BT S B SOGB40, TR 3 L R
XiF 5% %% FE{H (ratio of mean optical density, ODR) ,
1.7 it o

BARLL x £ s Fa, T SPSS 11. 10 B % 5 52 I &= 4 3fa
ST HEAT ¢ K5

2 #R
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1 2 3 4 5 6
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RIS 0 4. BBULE B 45 R R, TLE £ 2 N MMP-9
(92 x10%) Fl pro-MMP-9 (130 x 10° ,225 x 10” ) 7H 7K F- B 2 5
F CTX ZH(13 503 1 529 »s 8 698 1 017,P =0.015), &R

=

MMP-9 i PE7E TLE B2 B0 A &
|2 3 4 5 6

pro-MMP-9—1 «225%10°
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MBS, IE% KM B MMPO iz Rk 2T ~ VT
JZ(FEI3A) . 4R, 78 TLE e # Y] B L, 30471 & B MMP-9 =5 5%
KT BT T ~ VIJZ2H (E 3B), mifE8 T, 78 CTX H,
MMP-9 =% 5 i 2550 i ek T e Jo AR R sk I, 19 AR o
ik (& 3C) , 7E TLE gkt , MMPO fE4E{A R 2850 | 2
s BE P 3 e R 4N i ¢ 38 5 BF LA CTX B B4 55 (181 3D)
SR Y O PEAS T B R, e s BE(E (TR ) FOAR R 25 FE(H
(ODR) ¥JHR B & F CTX J i (P <0.05) (£2), #H—HM%
PEDEIGRUR 45 e . 7%, TLE 9 kb NeuN B £2 C Fll GFAP
FH P L TP ¢ o 4 i 32 55 MMP-9 (€] 3E ~J)

®2 MMPY %% % R58EIESY (x£5)

415 A RetaimE(H (IR) HIXEE A (ODR )
CTX #H 12 1.52 +0.69 37.10 £8.70
TLE 71 18 2.13 £0.56° 55.60 £7.20°

a: P<0.05,%5 CTX 4Lrbdx

A:MMP-9 £ iE 5 BB (CTX) ¥ 9 &3 (SABC x40 ) ; B: MMP-9 & & » 5
g BB (TLE ) ¥ #9 3% (SABC x40) ; C: MMP-9 & CTX 44K a i & ¥ 6%
%1% (SABC x200);D:MMP-9 & TLE 44k 0 it & & # % ik (SABC x
200); E~G: %95 % A7 = TLE ¥ NeuN At (4r &, % 50 )4V &2 0 & &
MMP-9(££ & 5% );G A E.F & & B (F7 5577 ) s H~J: 0% AR =
TLE " GFAP Fal (40 & 3508 ) 2 W f dm it ik MMP-9 (4 & 38 %) ;
JAHIEEBGXT)
B3 MMP-9 M E R FRRIES
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FA Rt s A 7R T ke B, MMIP-9 555 85 /) e A B A 7 /N
R A B = AU A AR BREL , RO & AE 2 PRI .
PE—25 X AL I F T & B, #p Ze o0k U i) MMP-9 1]
V63 A (8 R0 O 5 s 2T 4 K 2 A6 i S U R PR il
W DL 2 Ml AR B, e AT BOHE YR PR IUIN 1 kA
[ ESF, 2R A I PR R TIE -t 52 RF MMP-9 AT BB 2 i & A4
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T 2 B MMP-9 7 %% 53 7K P B B 11 il T35 7K P 4
TEH X IR R 2 2 T $ER MMP-9 %3k [ A] fE 2
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MMP-9 == B 5 T #h 28 e, H b 15 5 4 it /0 o 43 o
SR, FEFRAT B S RE A4t S vh , S50k H A i 22T A
FE TP 8 I 210 B AR AS ) 2 B 1 2 6 ik MMP-9 , $7R- AlA1 ]
AT B 2 530 MMP-9 52 1 g k- U A 15 v 44t 28 348 1 1)
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42U MMP-9 263k i1 6 B . R
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