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W 3% L 7 Xk byt ik 1 B AR & S AR K Bl i )
GFAP i1 IL-1B 3% Be 20 L 98 1~ 4 535 Wi
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(1. WP EHRFWBALN T HSER/ AL TILE B RAPZA, 40 4w 310014,
2. RAFILE ERAPZA, 3k KL 430016)

(# Z] BH WEDFERBBIRFFZRE (SC) J5 i DL e 11 (GFAP) (/&1 B(IL-1 B) 1Y
FIk L AR T AL IR IR AR ZE (ED) X =F M. FiE 4 195 H Sprague-Dawley Z4EHEMER
SRBEAL A3 4y 2 B KOG BRZH (NS 21) BUIRFFEOIRZS AL (SC 2H) KA hi s T4 (ED 41) , 520 65 H, % 41 4%
SC JGALFEmS 1] 739 4 h 12 h 24 h 48 h 72 h 5 ANR4L, £41 13 Ho SRATGEALPE-DL 6 fh i s 2 4R R B SC RS
IO 392 55 22 R SN (RT-PCR) I A I B GFAP mRNA ik, S ALk g & vh GFAPIL-1 B 3%
1%, TUNEL JE ks A - 86R (1) el on SC 4l b GFAP Al IL-1 B FikI5E, 5 NS 41
e 25 5 Giit2i i s 55 SC 4 Eb#E, ED 4 GFAP H1 TL-18 iAW WK, 22 58 it 22 8 X (2) RT-PCR 64
MZRE /R GFAP RN HSG EAFEAMML; (3) SC ALERHK 12 h W] 575 CAL X TUNEL FHPE4IIEEC 2
F T NS 4,48 h ik, 1M ED 2 TUNEL BHPEANAIECE 12 ~ 48 h I [A] fid % SC 41 R 2 T R AHA = T NS 40,
&t SC TR GFAP F1 IL-1 B ARk 5, ED A T SC K FifE S GFAP F1 IL-1 B fR1K , JF i 40
R T80 s S8 ED X SC 5 & 4 kb 475 ol REA PRI . [REZHRILFRE,2011,13(3) :231 -235]
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Effects of edravone on glial fibrillary acidic protein and interleukin-If expression and
neuronal apoptosis in juvenile rat hippocampus after status convulsion

WANG Hai-Ping, DENG Xiao-Long, LI Guang-Qian. Department of Neurology, Sixth Hospital Affiliated to Zhejiang Uni-
versity of Traditional Chinese Medicine, Hangzhou 310014, China (Li G-Q, Email ; lggen@ yahoo. com. cn)

Abstract: Objective To study the effects of edaravone on glial fibrillary acidic protein (GFAP) and interleukin-13
(TL-1B) expression and neuronal apoptosis in the juvenile rat hippocampus after status convulsion (SC). Methods One
hundred and ninety-five juvenile male Sprague-Dawley (SD) rats were randomly divided into 3 groups: normal saline
control and SC with and without edaravone treatment. Each of the 3 groups was further subdivided into subgroups sacrificed
at4, 12, 24, 48 and 72 hrs after SC (n =15). The SC model was prepared using lithium-pilocarpine. The expression of
GFAP and IL-1B protein was detected with immunohistochemistry methods. The neuronal apoptosis was observed by TdT-
mediated dUTP nick end labeling (TUNEL). The hippocampal GFAP mRNA expression was detected by RT-PCR. Results

The value of 10D of GFAP and IL-IB positive cells measured by immunohistochemistry in the untreated SC group
increased compared with the control group. Expression of GFAP and IL-IB protein was significantly reduced in the
edaravone treated SC group compared with the untreated SC group. RT-PCR showed the expression trend of GFAP mRNA
was similar to that of protein. The TUNEL positive cells in the hippocampus CAl in the untreated SC group increased
significantly 12 hrs after SC and reached a peak at 48 hrs compared with the control group. The intervention with edaravone
decreased significantly TUNEL positive cells between 12- 48 hrs after SC, but the number of TUNEL positive cells in the
intervention group remained significantly greater than in the control group. Conclusions The expression of GFAP and IL-
IB in the hippocampus increases after SC in rats. Edaravone may decrease the expression of GFAP and IL-18 and reduce
the number of neuronal apoptosis. These results suggest that edaravone may have protective effects against brain damage
caused by SC. [ Chin J Contemp Pediatr, 2011, 13 (3) ;231 —235 ]
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SR BRI EIE 52, PR FF IR A (status convul-
sion, SC) AT S HUI A Be LI ¥ 2 o0IRAE T
BB X R G 45 473 0 58 22 DA 250y R R
BITAEK , B % B P BT 4L (astrocyte , Ast) BIF5Y
IR A TESE Ast BR T X0 LHEVE
152 S AE R B 1 - H 55 T READ , 3 BE 77 AE 40 1 40 Y
4 #&-1B (interleukin-18, IL-18) 4§ £ Fh 40 iy
F HATAK IL-18 VR —FhRIEN TS5 T
FRAERRASAT AT . BT R 11 4 1 ( glial fibril-
iary acidic protein, GFAP) J& Ast $5A F 40 i H 28 &
F, Hh sz ZF A B i LA 5, A R 22 R
Gi AR A Ast TR PERE A GFAP /KF EiRE
Wik Hi 7 (edaravone , ED ) J&— Ml B [ g 34 35 BR
FR A SR R L o 1 AT 5 v I S HG LA 22
FAEAE Y 5 (8 o 5B i 35 405 i 75 A
M, BRTE N MR IER D A5 gy SC R
BURE B, W% SCJE K R B i 22 20 i O s A
GFAP IL-1B Fik Wy sh 524k, IF A ED #1471
T, BAERDY GFAP (IL-18 55450 Bk 1 ik 451 493 % 4B 1Y)
KF S ED X P 5 3 10 5 M RS ot 28 4 L 1) R4
EM.

1 RS

1.1 SSIzh#

THIEH 19 H B HEPE Sprague-Dawley (SD) K B
195 H KT 50 ~75 g, i E B2 B 150 B il
ot SCE sy E SR s o 2SS
BEmIE 2 d, B HEE K, ZEWEE 25°C, H0HE
JE 70% , \T. 12 h J5/ TG HR
1.2 XBWHE
1.2.1  hahp o m A HER H) 4F (1) R JHBaEHLEL
FRVNG S W) 4k HE FLER K X BRZH (NS 41) |
PR LR AL (SC 41) MGEH =41 (ED 41) , 5
65 H . BRI FRH A ) s B HLEC Rk 50 R 4
h12 h.24 h 48 h .72 h 5 AW 4l, F W4l 13 H,
(2) TR0 1 () F o 450 Oy vk, BRI R . SC 2
#2127 mg/kg 75 18 3 5 A AL (W B Aldrich
Sigma /v H],USA) , 18 h J54% 1 mg/kg 7| i JiF s 1
SRR BRBATHE it (W) 12 W3 240 I3 2 ) ) AT T
T S AN ERHBRAE KR ,30 min J5# 100 me/kg 7]
HEE TS EE R (W 3 Aldrich Sigma 24 7],
USA) . Wi5E SC 21 K R HE BRI K & VR B AT ol 2% 36
Mo KEIRIKIE Racine 43454504 S P, 0 9.0
A RAER S 51 9 BEAL PHIE R332 9. 253k

MR S BRI 3 9. B M 22 a5 4 2 1F S
JBC <7 4 B R RN 5S G: EAT w SE T R Y
B IR E-EEME R WAL 4 ~5 9, F58E
] A 30 min DA F, 158K G ik S R AS R R BRCA
GH% SCREUEEY, Y45k A A5 30 min I, 25T
10% 7K 5B 400 meg/kg BT4E A 1 mg/ke I8 T
SE AN REZ Ik, W B 45 TOK A AEE 1 ~2
W, HE BT I, ED 4 FKHT 3 d 7 L4 ED
(VLIRFEr b 24 ml S it ) I 140 (S5 mg/kg)
KK, iELE 3 d, HAbALFER] SC 41, NS 20 43
TR A K VT i, HoAbAb B[R] SC 40,
1.2.2 AFARSE RHUKA R (400 mg/kg)
RIS, WSk AR FE o TGRSR B iR, e B B A
21, BT ok b, R e i (180°C ) K RNA i) J)
F ST R 2L i 4L 2000 435 A ) i £ 20 P e
SYES S A E RNA i) EP & ik T
—196%C WA RAF o B AP ERAEBE AR 2 mm
PR 1 mm ZE&]— T, Ch A B E 4% 25
AW ,4°C [E5E 24 b BK A R
o ML 58 SUAR TF B AR T AR & 2200 Jr, )&
5 pm,

1.2.3 RT-PCR %40 &% GFAP mRNA 4%
A 8 HOR B, FRIK 50 ~ 100 mg, >R H]
Trizol | H&BCE RNA, 3% 5% 5 i cDNA 55—,
PCR JZ i 1 B L8l #E E (B-actin) 1E N 2 ],
GFAP J B-actin 5| ¥y iy b B R A ) TR A BR A
RIS B F AT : OGFAP: EiF 5'-GACCGCT
TTGCTAGCTA CATCG-3', T #i# 5'-GGTTTCATCT
TGGAGCTTCTGC-3"; P2 K J&F 246 bp; @B-actin: |-
IiF 5'-GGTATGGAATCCTGTGGCAYAT-3', | it 5'-
GTCCGCCTAGAAGCAYTT-3' , P2 J&F 345 bp, %
JH RevertAidTM First Strand Cdna Synthesis Kit FlI In-
sTAclone PCR Cloning Kit () H Fermentas 7\ H],
USA) , W& %4 RNase Free dH,0 11.5 plL,5 x
PCR buffer 2.0 pL,10 mmol/L dNTP Mixture 0.5 pL,
25 mmol/L MgCl, 1.2 pL,Taq DNA i 0.2 plL, ||
FUFAF R4 PCR 9149 % 0.8 uL, cDNA £ I
3.0 wL,7E DNA JEFRG MUY EJEAT PCR 974, 971
44 :94°C HULPE 5 min,94°C 30 5,54°C 30 5,72°C
1 min, 3t 32 PMEFR,72°C 4EfH 8 min, HLS5 pL PCR
P, LA 1 5% WY NEREEERE UK o I I BEIE M5
O3 RGN Z A 3B, I E GFAP 1) PCR 724
DNA Z&HF 5N IR B-actin 2541 ARG RE (ELAY LU
YE GFAP mRNA fRARRS 5 4

1.2.4 #HEEFLSZ-AYETEAYEESE LK
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(SABC %) #m GFAP.IL-IB & & A8
SRR U R, 5 0 2 0 B T RS /K
b, A 0.3% H,0, 4P 10 min, & BB E (K
5 min) 4K INASRPT GFAP LR (I 3 211
AV TRARAF) At IL-1 (A H Santeruz 2
A],USA) i E 24 h(4°C), AW R FED R G
(W H LS EAEY TRARAF) SABC 5%
(W A L EAY TREARAR) £EE 10 min,
DL B PR Z I ] 0. 01 mol/L PBS 7730 Ik, SR
J& Fl DAB/H, 0, i . {2 5 ~ 10 min, JR R E & 4
1 min, 0%, B ALK, E W], & R DU i 3
a0, JBURL 240 i Sl GFAP TL-I8 FH 4 40 i, {f
Olympus H 3 F 14 R % R4, )i Al Image Pro Plus
5.0 BAEXT R YT R BEHLAIRCE 5 A A E S 1
LI RO EE BEAE (10D) #E47 BUR 40 #r o
1.2.5 TUNEL s&#nligLa2 A= brich
T 20 B A I O T 20 e ) (W B A s TR AZ A
YRR R w)) IR P 47 U0 % B
BRI 2K E R K(20 wg/mL) JH 4k 37°C,
15 min; PBS #iyt 3 ¥k x5 min J5, 4 TR 5 & B 1Y
K3 50wl TUNEL R IR&49(1:19) , 7E1%
& 37°C FE 60 min; 55 5L 4317 PBS hk
3 R x5 min J5, EETFE S A E 0K G, A 50 L
EeAL-POD, 7E32 & 37°C %7 30 min; PBS £ 3
W x5 min J5, I 5 B ) DAB, SR8 T R
F2, F R K P i gk s DR R B A Gy B BT
FEWEK R E B YR B o DB T oAl
T VIR PR 20 B R, 4 435 BH PR 2 i e S v ) 5
AN AR, AL H R v A LR 1) A 4 B, B
V-S4 25 0 - A oA A 0 8 RS A P
P2
1.3 SitEDH

B s >R H SPSS 15,0 B4 31, B4l LAY %k
+ AREZE (v £5) Foon o ZUUREARE L BRI R
RIr 225001, B B0W W EL R B LSD K%, 22
AFH R Tamhane's £5%;, P <0.05 HZERHE
NE-3'E
2 FR
2.1 %455 GFAP mRNA K F

NS 20 KB GFAP mRNA /b iikik, SC 4
7T GFAP mRNA £k FHIKE 4 h #1,72 h

IR, 5 NS LN I (] 5 LU BT R, 22 5
Bt X (P<0.05 58 P<0.01), ED 4 4 ~
48 h 4% I [F] 157 &) GFAP mRNA F 3k 1 W] A% F
SC Z4(P <0.05 5 P <0.01) ,{H 48 h 1 72 h }[a]
JSARE T NS 4(P<0.05 5 P<0.01), LK1,

E1 #4HES GFAP mRNA REELLLE 5 NS 4t
#,a:P<0.05,b; P<0.01;5 SC 414 ,c: P<0.05,d:P <0.01

2.2 REALUFLEEXKRNEH GFAP Rk

iR NS 41 5 CAL X B A Ast Jifg 3¢
GFAP F/b i ik, SC 41K B e 45 B A 5 A
AN AR B P A € BH I A 2258, ekl ke B G A
SR 2B E (10D) HAE K fE 4 b TFiG 7t
1, S BTG, 72 h R SRR S . 5 NS XY
BIE S  Z F A ZIF¥E L (P <0.05 5§
P <0.01), i ED KRG GFAP KL 4 ~
48 h FHHE S SC HIA TR, ZRA%I¥E
X (P<0.058 P<0.01),/d 24 h 148 h /& F
NS 41, DLIE 2,3,

4h

E2 %4785 CAl X GFAPIOD fEEb%E: 5 NS 4t
,a:P<0.05,b; P<0.01;5 SC 4 b#¢,c: P<0.05,d:P<0.01

- 233 -



513 B4 3 1)
2011 4E3 A

W E % &L &

Chin J Contemp Pediatr

Vol. 13 No.3
Mar. 2011

NS 41

72 h
GFAP

24 h
-1

24 h
TUNEL

El3 &% GFAP.IL-1B Fix(DAB, x200) 5 TUNEL #& il 45 8 (DAB, x400)

SC 41 ED 21

NS 417§ 5 CALl [X WL/ GFAP | IL-1B8

B¢ TUNEL FHPEAfE, SC 4H CA1 X GFAP (IL-18 K TUNEL B4 . #E 142, ED 26 CAL [X GFAP IL-1B J TUNEL BH =40 4% SC

LR o

2.3 SRARUFREEEENEE IL-IB RiE

NS &R S RIS CAL X af WL /b TL-18
FIME4RME ., SC 41T SC J5 12 h 5 CAl X IL-1 B
PHYEAIEA 35 2, DL 24 h ok 35,48 h LR
b5 10D {E-W 3 T, 5 NS 41 AH I B [B) S L
10D {HZERA S E L (¥ P <0.01);ED Hh
12 h 24 h F148 h 24 1L-18 #2044 45 SC
LI 80 ABAT T NS 415 28 LUK 3 AN i) A
(7 10D {345 SC A M NS 22 A Gt 2# i X
(P< 0.058% P<0.01), VLK 3 FIE 4,

ONS 4
mSC 4
m kD 24
50 b
b
40
fon} b b.,d b,c b ;
L )
E 30 b.d
<20 b
=
10 +
0
4 h 12 h 24 h 48 h 72 h

EFld4 BAKXREIRX IL-1g IOD HLLE 5 NS4k
#,a:P<0.05,b: P<0.01;5 SC 4 H#,c: P<0.05,d:P<0.01

2.4 FAKREDS CAl X TUNEL &R

NS 21 & i} [E] 5 K Bl o5 CAT X35 A] AR /b o
TUNEL [HPE4AE. SC 20T SC J5 12 h i 5 CAL X
TUNEL FHVE40 M 45 5 25 3184 fin, 48 h ik &0 5 NS
YAHNL S [B] AR LG, 76 SC G 12 h K DL 45 i [i] 55
¥y CAl [X TUNEL PHM:ANEEY B 55T NS 4
(¥JP<0.01), ED A28 fLita¥ 5 SC 411,
12 h 24 h 48 h &4 TUNEL PHEANIEX % SC
HEETRE(P<0.055 P<0.01) B RERT
NS 40 (P <0.05 8% P <0.01), VLK 3 &S5,
ONS 41

mSC 4l
40 2ED #H

TUNEL FE:4000%¢

4h 12h 24h 48h 72h

E5 %4785 CAl X TUNEL PEIERBEERAIELE: 5 NS
g ,a:P <0.05,b: P <0.01;5 SC 4 FH4,c: P<0.05,d:P <0.01
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3 itig VE R A0 o 240 36 I A7 P B 200 M ol 22 0 ) 1 ek

JRFRI N 4R AR M A IR A T
AR SRR AR AR TR & A . A% SCnT i A A
105 , B S G IR T 2o Bk B E R
TE I B B LT AEREAR B A B o FE IR P 451 4
Kz ik R W 0 IR B R A0 B U TR A A 11 3
AT, Hr= A 5 2R A O, %At 2 LR
FERRER EUE B RN AE . GFAP J& Ast F545
PRy —Tfr vl i) 22 2 1 R e T B ) 4 R R A, LA
B AR S5 Ast B 2SI RE MY I AS | % 1k
VER Ast IEHERE M Fe bR, HREZ ZHFER K
A, hAR P 2 RGeS B R A Ast NP
B4t GFAP /K 198 . [ tt, GFAP i JF % ik
INHRTERTIRSAE T Ast WEZ 1 — i, A9
K44 A RT-PCR JriE Mg T SC K i
W GFAP 32k 25 R i RifE S CAL X GFAP ik
B2 R SC nlifsT: Ast RN £, H
FEFMT Ast AT 43I SCHEVE R A0M R T TL-18 1 fish &
RAERN o Ravizza 25617 SR WU 5938 ¢ % B
SC R K BRI 7E SC J5 18 h,IL-1p £ Ast &/
AN A 2 ik, 1 SC J5 7 d, 15 GFAP %Kik
PHPERY Ast o IL-1B BRI Z . ASCEG Sy 4Lk
WL H] SC K RMAIZUhfAAE IL-18 R
Haim, 5 Balosso %™ I BF T 45 AL DA 145
Bios SC a1 S Ast 0% IL-18 i £, £
WM TL-18 AR dEiififa Ast 354 ) TL-8
A ICAM-1 fy335"7 TL-1 [ f B A 42 e A
A5 AR 2 R G E M A 2 B S T e Y
IR IR — SRR R X ey
BT H R, (M E T T IR SE .
PERT UL, SC R BB AU 7F — 2 R I, B/ Al R L
Asrh Ast 54 R AH BLAE T8 BUE PEDE R R
i 55 G SN T B AR AL, (ELAR S 45 SR R
GFAP T TE 4 ~72 h Wf[a] & — B2 B w0,
ifi IL-18 ZFITE SC J& 24 h B [A] 5 3 12 04 J 120 ST st
A HEMX P RES Ast 34 J5 1, A I D RE R B
[k,

ED fb2% 2 A 3-H1 31 -2 35 -2- it e k-5 -] ( 3-
methyl-1-phenyl-2-pyrazolin-5-one , MCI-186 ) , J&—Ff
BRL A R IEIEBR R AALT], o R, AR
JE LA, JHC il i Bt 8 2 355 R 24 ¥ 3k 60% , A AE Fili A
RENE AT R s HILAER N LR & 7 A7
FE, RV L 75 ) 2 2o I G S5 I, ke .

AACTER, W I K o ED o deke i P i 453 45 A
AR5 1) i R 47 1 B © 45 2R 52, ok A58 & 3 ED
Xt st A B A% A B AN MR T AR R . AR
PLED #7100, H M e Jy A 58 ED Xt SC
KEES GFAP F IL-18 (52, 455 R, ED 1]
fifi SCHLIY K B S 2 e T4 ik />, $2 R ED
XF SC R BREA MR VEH, 8 T AR LB ED
THE ,SC KIS GFAP Fil IL-18 3Rk AR I %
I, #EI ED 7] REE L 0 Ast B930S VN IL-18
(35, NI R Ast J3 31514 98 i FH 9% 90K
L, % SC R AR

(& % X ]
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