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(# ZE] Hr  HarE R SMELFGILES (TPM) X5 /N LS MR & 7 T SUN 2 os 8 0 P37 F B Rk 15 B
FECRY VT 038 B0 2 RIS s IR I R R B TPML 5 R (FA ) 5 DX TPM it 28 ST AR 47V FE 52 Ml 9 A DG 4R 38
Uk, s TPM 24 Ko FA S5 % &)y BTS00 A E 5 DS 1% i bt 28 T4 455 1 PV S 90 2= TR s LRI PR
HEAEEMNIERE L, FiE 3 R Wistar KRB 6 41 BT IR A% IR 4] \ TPM-20 41
TPM-40 2, TPM-80 Z1 il TPM-40 + FA 2, BHYEXTHRAIAN TPM 4 A2 5647 06D 20 (PTZ) Ji R i 5 il 1 &)y BRUE 14
PR, T4 5 H 245 T 552 2818 K \TPM 20 mg/kg 40 mg/kg .80 mg/kg Il TPM 40 mg/kg + FA 5 mg/kgiff H ;
FFVPE of BRI S 72 BRAR K MG R i O, B4 TSR ZR K IE S o S8 HZY 2 N A WK RAT N (i 4ot
TG ET (NSE) 0 5 X HEE . 4658 TPM 4 A2 K BASR R AEREL, s NSE /K Bl 5 X 1 2270
PO AR R PR X FR AL A S0t . BRIV HR A (BAPE XS B4 ' TPM-20 2 \TPM-40 £ . TPM-80 2 . TPM-40 + FA 417
TR B ANERBUK YR J7:0,48.4 £3.7,44.7£2.9,44.3 £3.1,42.7 £3.2 ,40.8 3.7 ¥%; IfiL35 NSE (4K K H7:18.72 +
2.95,35.71 £5.97,27.40 + 6.40,24.79 £6.22,21.47 +6.87,22.55 +7.02 ng/L;# CA3 X IRFEHI L CANM
AR A (5.8 +1.9)% (72.2+9.8)% (43.9+7.1)% (25.9+5.5)% (10.5+4.2)% .(16.1 +4.8)% ; If§
o CAl KRB 2 ICA E A AR R (5.1 £1.8)% (65.6+8.1)% (40.5+6.4)% (23.1£5.2)% (8.9 +
3.6)% (14.9 + 4.3)% , Z5ik  TPM X4l RIS M & VR 5 R M I i oot BB IRV E T Ve A7)
BUNE, TPM 80 mg/ (kg. d) fRIFVEM &R TPM {ILA FA J5 , P& soi_ 3 /E FT s
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Neuroprotective effects of topiramate and folic acid on young rats with Kkindling-in-
duced epilepsy

WANG Ping, REN Rong-Na, CAI Shu-Ying, CHEN Xin-Min, YE Li-Yan. Department of Pediatrics, Fuzhou General Hospi-
tal of Nanjing Military Command, Fuzhou 350025, China ( Email ; wangpingpan @ 126. com )

Abstract: Objective To study the neuroprotective effects of topiramate ( TPM) alone or together with folic acid
(FA) on young rats with kindling-induced epilepsy. Methods Rat models of epilepsy were prepared by pentylenetetrazol
(PTZ) -induced kindling. Seventy-two 3-week-old male Wistar rats were randomly divided into 6 groups: four TPM-treated
epilepsy groups ( TPM 20, 40 or 80 mg/kg + d and TPM 40 mg/kg - d + FA 5 mg/kg - d), a positive control group
(untreated epilepsy group) and a negative control group ( normal control group). Afier two months of administration,
behaviors of the rats were recorded; serum levels of neuron-specific enolase ( NSE) were measured using ELISA;
pathological changes in the hippocampus were observed. Results The frequency of convulsion seizures in the 20, 40 and
80 mg TPM treatment and TPM + FA groups was 44.7 +2.9,44.3 £3.1, 42.7 £3.2, and 40.8 +3.7 respectively,
which were significantly lower than that in the positive control group (48.4 +3.7) (P <0.01). Twenty, forty and eighty mg
TPM treatment and TPM + FA treatment significantly reduced NSE levels from 35.71 +5.97 pg/L of the control group to
27.40 £6.40, 24.79 £6.22, 21.47 £6.87 and 22.55 +7. 02 pg/L respectively (P <0.05). Neuronal apoptosis in the
CA3 and CAl regions were alleviated in the four TPM-treatment groups compared with positive control. The number of
necrotic neurons was progressively reduced with the increased dose of TPM. The 40 mg TPM + FA treatment group showed
less necrotic neurons in the CA3 and CA1 regions than the 40 mg TPM alone treatment group. Conclusions TPM has
protective effects against epilepsy-induced neuronal damage. The effect is dose-dependent. A combination of TPM and FA
can produce a synergistic effect. [ Chin J Contemp Pediatr, 2008, 10 (1) :65 —69 |
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TG A AE ] 51 e f 28 00 2% 2R T A Al 0 1 il 4
B o L, FAE AU 254 (antiepileptic drugs,
AEDs) N EA BRI 2 R4 AR . FEnLlg
(topiramate, TPM ) /Eh—Fhi 8l )% AEDs, 5 T8
o MG B, % 25 A S B ( epilepsy , EP) 24147 B
IR X e kAN BT R R i 220
U5 BAT WS DR P 5 L F AT i o ) e, %o
N U 0T A 13 A 1 i o 22 T4 3 02 75 LA IR
FVE I E AN B SE D s AR AR E ) S X iR
F AEDs [ g 3 [a] i3 5 b 72 M2 (folic acid, FA)
AT AEDs B SRR, s AEDs XHAK
HRERAS RS2, 40 FA HA —E A 2k 1
HAHSEG #E—25 EIE

7R S8 38 1o 8 57 7% PU A ( pentylenetetrazol , PTZ)
SRR IR SR 18 PR A Y, 3 2 25 T A S T
I RIGYT IR Y TPM RN FA HE | L8 0 40
B ML T A 2T S R A B AL B ( neuron- specific eno-
lase ,NSE) 7K -2 £k [ ¥ 1 DX 5 3 o0 A8, 8895 TPM
XoF 1A 3 R BN P T A | S ) i A 28 et 3 1Y)
PRAPVE ] SR FA 5 X AR PE TR 5, B 78
PR PR T R T2

1 #RFTE

1.1 ##

1.1.1 S£xsh#HEea SPE 2% 3 J& I e bk
Wistar K (- ¥ 07 316 52 S 56 2 0 A R 524128 w48
it AR SCXK I 2005-0005) , -2 1A H 48.5 g,
Fral BRBEL 53R 6 21 . M) B L FH M X)L
TPM-20 £ . TPM-40 41 . TPM-80 £ TPM-40 + FA 41,
B 12 H,

1.1.2 4% )R 254 Bk ) FEMLEE (TPM, 79245
R 255\, BA% 100 mg, #iE45:060713288) , IR
(FA,BFRA T ZS, Hikg 5 mg,#it'5:060802) . 1%
PO% (1, 5-pentamenthylene- 1H-terazole, PZT, Sig-
ma, Lot: 10106150 ) , K BLIML37E NSE-ELISA 5 3l] i%
R & B [ Sigma 2],

1.2 7k

12,1 %0 S01%00 R AL A ) 1 7 A 7Y o]
EZ WScmk' . BEH E4E 8 I, BH M X IR 4 A
TPM 4 PRI 51T 1% PTZ A= PR E K W s
T, 3 A 40 mg/kg, DA & 00 & AR 5 B M
MRZHATAE AR /K 2 mL/ kg I 132 S A O X6 B 45
2JE WS 1 h, 75 Kk 4 BRSO & /B J5 R A Racine 43
GhRUE™ 0 G LRI 1 . B AR HAE; 1

@Y NS (v = YA VA | I @Y /I S £ = A
IV 9% 2T vEsR B - AR ARV 9 T PR TR -
ZERAEJER RS LS S Wl B T4
DA B AR B A 2 SRR A8 M s R s e S PTZ 25 2%
B W/RHS 1 R/3 ~4 H,FIEAL, LZER:
SRR

1.2.2 %% HH EF9 I, TPM-20 41, TPM-
40 #H . TPM-80 £ .TPM-40 + FA 4/ %l 2 O 3 H
TPM 20 mg/kg . TPM 40 mg/kg TPM 80 mg/kg TPM
40 mg/kg + FA'S mg/kg 5 BT FHAME XS B2 28 11
HEFRARMK, EBEMA2 A,

1.3 B RERTF

1.3.1 hmEwRE HEEEH 2 MHAEH
10% 7K 45 @R NE G BR T (0. 36 mL/100 g) J5 , B HF4))
BB, O IS B 2 mIL,4 000 r/min B.0» 15 min, B
IERCE - T0°C VKA ORAE RN NSE,

1.3.2 #Lmmey ik SR ML I T M 2 Ak
AR 240 % FS KA B, [R5 470 5
o IBCHE o S8 AR 3R K PR HE v vh vk, vk &
AT O B3 VR AR AR A0 5, R 0 S BV a) o0 JUE PN
T 2.5% 1% W +2% 2258 W EWS IR $h 2% vk , T
HHBEE N 5 ~ 10 mL/min, B % 4)) B i 58 48 £ 4
b WETESEER T 7 ROk G R A i S 2 2
4% rhPE I [E 2, A T e SR AR - AL
et BHS-312 JEEEMEL .

1.4 MBI
1.4.1 47Ah%F0E MWIFHHAZy ELRE5 R, It

24 Ho 2 A A A H WSS S TN T h, LLE
YRR K VRIS TR] Pt BR A AR kB R i e (T LTI
RRANENFER, IV VIR ER) SRR ) %
HEAT LEECFIITA o
1.4.2 o3k NSE K-F
KA
1.4.3 JRASBHBEFE A R S8R 1 4
RIS A SURFRAG A . R4 BT —ik D)
R EMEE CAL,CA3 X 45 BEHUAHALER A, 7E R — =
5 (800 %) MLEF N, X #h 2t AT, T A SRSt
ZEICAE S E 4 L
1.5 SitEhbiE

{ifi F SPSS 11. 5 #4443 B ab 28, 11 it BT RHER H
SEA RN T GORH 5 25 0 BT R REAS © 46 36, 4K
P ASAEL = BRifE2E (o £5) 7R THECRORER AT x
PIRHEHR X K. P<0.05 NAGH#ER,

ELISA A M3 NSE
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XA {FL 55 B o B A , BRI R A Uk B 5+
2 #HR BFE(P<0.01) 4h, Haptgegeit# e o

2.1 XY=

NS 72 H, FIAE S B P A R I A
IR RS 9 H, Hisy 63 HEE 2 4
H TR . BUPTE PR i 55 RV R S A AR,
Pl pl ot B At 58 iy brAs (BH X B4 12 £, B
PEXt FR2H 8 4y, TPM-20 44 9 {5, TPM-40 44 10 4y,
TPM-80 41 11 fj, TPM-40 + FA 418 {1) #f AL5 5%
it
2.2 #HRERES PTZ FITARN

SLEG A RIE M EP BRI S EOL R 1, &
1 H275 TPM 4 A~ 450K 15 I & AR ) & IV 5V 2
TN E I TR G, 18 M R e 5 I TR 0Bk
RAEWRED | R 380 FE T 34K, R & A 72 B A

2.3 SZIGZHERINE NSE 7k T ELISA #4558
FH LR NSE A WLF% 2, TPM 4 A4 i i
NSE {F ¥ i F B 6 B I F PR B4l 5
BT BEZH AR EE, TPM 20 2 ' TPM-40 2H 22 %4 4iit
22 Y (¥ P <0.01); TPM-80 4] . TPM40 + FA
HEFIEIFE L (Y P> 0.05) ;5 FHPEX R
HIAHLL, TPM 4 AN20 22 5 39 Ge 14 2 L (TPM-20
40 P <0.05,; TPM40 4]  TPM-80 4] TPM40 + FA
41 ¥ P < 0.01) ;{4 TPM-20 41  TPM-40 4| . TPM-
80 41 . TPM-40 + FA 414 N4, =R TG
Y (F=1.4610,P> 0.05),
2.4 IRYHYRBOWETRGRERS
HAL R CA3 CAL [XIRFEMZ TN H 4t
W3 2, FAEX BRI o X R WA oo it . s

&1 ZHHREM EP RBKITHRSH

- _— BRER VBVEER 8% PO A A2 Mg R Vovg DL
FAERIE () BARRS ] (d) I i) () WH(K) (%) (%) WHl(%) Bl (%)
PR HE2H 12 86 +39 146 +3.4 174 £3.4 48.4 +3.7 75.0 25.0 66.7 33.3
TPM-20 21 12 8.8 3.6 154 +2.3 18.0 2.9 44.7 + 2.9 83.3 16.7 50.0 50.0
TPM40 21 12 9.2 +3.8 157 3.3 19.2 3.8 443 & 3.1 91.7 8.3 45.5 54.5
TPM-80 2| 12 9.0 45 162 +3.4 195 +3.6 42.7 +3.2° 91.7 8.3 45.5 54.5
TPM40+FAZ 12 8.8 £3.8 162 £3.9 19.4 £4.3 40.8 +3.7°  83.3 16.7 40.0 60.0

Hira: SRR IRZE L%, P <0.01,

E1

HRBDHIERY FE(HARRE-FLIRE 800 x)
JZBIMZTC (29 70% ) AWk IRAE, e BN s A , th BBl 2 T0 B4 ; €. TPM-20 4R ] JLAR 43 #1278 (24 40% ) A8k (IR FE, J5e B 400
AW, AR IS D TPMA0 LLR] UL/ NGRS R T0 (2 25% ) A8 1 SRAE, e B i b A W 2, A g i 2 S LR E - TPM-80 41
A LR DRI 220 (249 10% ) A5 P IRBE, I ST MO A, 18 W FE I 22U AR s F . TPMA40 + FA 1 A] WM 250 (20 15% ) 81 AL,
Jivabued ) okcea o N L ST 38

A IRAPEXT BE L5 WA 2 T0AR T IRAE 5 B 2 B X B 2 T L
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+R2 LKAMPBF NSE §EF CA3,CAl XIFFEHMEZ T

HREE 5 bL b8 (xxs)

215 Y% NSEfH(png/L)  CA3 X(%) CAl X(%)

BHPEXS HE 2 12 18.72 = 2.95> 5.8 +1.9b 5.1 + 1.8

BHME T IR 2 8 35.713 £ 5.97*  72.2 + 9.8 65.6 + 8.1
TPM-20 £ 9 27.40 £ 6.40%P 43,9 = 7.1%b 40.5 + 6.4%P
TPM-40 4 10 24.79 = 6.22%P 259 + 5.5u0 231 + 523

TPM-80 4 11 21.47 + 6.88> 10.5 + 4.2 8.9 +3.6%P
TPM40 +FA 4 8 22.55 + 7.02b 16.1 = 4.80> 14,9 + 4.33.b

T a: SN BRALILE, P < 0.01;b: S0 IRALLLEL, P <0.05,

pzve 11V 08 7 N 1) 21 IR VA 1 OSSR 7 CR SN A (s
AR, IR, T o — I R IR IR AL
LA (E TA) o PHM T RE AL H B 8 b 48 o048
PEBETS . RGO B2 AT TH R LR
U3 2 Ak, B e 4 AR 1, A B TR AR AR /)N,
IR , 5 = AIEECR L | e 2B A g v] 2
W5 —BLr,, MaToi Bl A B, o 4
WAL BIE 2 4 (B 1B) . TPM 4 4R A]
VAR 2 oA PE SR, i Jox 240 M 14 A {E 3¢ B P 0 B
ZHH Bk (35 P < 0.01; 1C,D,E,F) ; H TPM-
20 41 . TPM-40 21 TPM-80 41 . TPM40 + FA 4] 4 4
AN H A, 22 7% B B (CA3 X F = 68. 1334,
P <0.01;CAl [X F=73.0347, P <0.01) ,TPM40 4]
Fl TPM40 + FA 2z Rt HA G2 L (CA3 X
1=3.969, P <0.01;CAl [X 1=3.5814, P<0.01),
B TPM 5] 5 0 5 00, TR B8 Bl 28 5T 41 B Z50HH 1 98
Do FA B TPM SRFEM e dn g H b

3 g

I PTZ 37 (18 P B A A, i PN g B2 2%
e 2 TC R K ALELE H 5 NS IE Zh MR
FERAEAT A I T AR s 4 IO 2085 7 T AR
FEARL, Bl A A H A A AR A IR R, AR S50 &
B TPM XF PTZ BT if5 5 i 00 A — a2 i 30 il 7
FBERINAE FARAG IR AR BRI BE L, T % SE K
PR T R A B T A4 1 SRR B [B) A AN 3%, 7T
S5t e i 5, TPM R 218 47 G, [, 5K
IS UEB FA AN SO0 & A

NSE J2ERERACIH OG5, SRR 2-B R Hih AR /K
il I, TEAR I S e rhofs 2-B R H I R % A S IR
TN IR , A TE T RGP 2 T Fn i 22 9 43
WAZN BRI P A M S5 40 R L Ath pf 22 41 21K & NSE,
SRR G PN o 22 T A B BRI B UL B o U
VEJG B T ZH 245 45, NSE - MH5 45 B 50 e 45 75 20
i P s A A RCFT IV, 5 & NSE T, BT

T B2 5 ) I ) RS 6 R )

i PR N 8l 49 552 36 R 0 90 52 < 00 & 1 T 33
PNCR5)LY DN A R R I O W e Y VR 2 v
PE IRFEFNI T 5 6 By ol T Q025 = i A e — ) 2
— A ) Z R UGB o FLIRE S35 4% 1 AR 5 0
S AR PR B R AR R AR B S IE LL G R I R
K A S0, ol 0 A R T
Vg 5y X A 2 T O R BE IR AT DA Wb o 25 9 i
I SR R ) T

AR S22 B 5 R B X B AL TR A 1L
NSE 7K - 75 1E & i [, W 5 X R L 28 oo o
PTZ g SR FHME X BRZ A0 BR & VR R B2 o, I NSE 7K
PR ST H A S A i S O & T IR SE R, Tk
PTZ 355 & 1) %)) BRI & AE A7 76 I 28 o0 i 13
TPM-20 41 . TPM-40 41 TPM-80 41} TPM-40 + FA
AT IR T TPM, 45 Bk & A U8 8k 2D,
RAVEFREE AN AR, M3E NSE 7K - Fig o X IR 36 #
2290 0 FL R AR BHPE XS B4, UER TPM R Y
BA RN ZAENER, A —EBREm
TR YER . AFFER) TPM 42 (8], i 51X
WFEAPLTCE 4 H 22 52 8 3%, TPM ()36 7 77 i
1, AT IR BT /D UL TPM (1) 4 22 JC A 4
VE A7 A6 R 5 3500, 80 mg/kg #1458 50 4 3 VE F B
i, TPM-40 + FA 411 5 X IRIEM 250 H 43 LLIR
T TPM40 4, 22 B A Geit 4 5 X, W] FA %)
TPM (1% fifi i 28 ST O 47 VE A i AR . TPM AN JA]
FIE 4l Z 6] % TPM-40 415 TPM40 + FA 42 [H],
IM3E NSE /K25 55 Jo i 35, #ED 5 NSE 19 B ik
FUFE AR )4 3¢, 7547 Buttner 251 1738 9 NSE £
TR A AE 48h N TRk IEE ,48 h J5 B iR .

TPM 288 50V TR BLR AT g 22 Dl
it E N-FIEE-D- K[ T4 2R (NMDA) Z (K514 2
2 (Glu) %A tEEH . @3558 GABA A F: il
HIVER, D/ i CAL X AR AN A FET . GBI
LR JE 1 Na " @ 38 , i #h 2200 il . @4
il 20 Lo i FE TG 19 Ca’ ™ 3838, G 28 i )5 ol
200 Ca* &, WP~ AE M2 1 . ®TPM iR
BA YL A ROV e ool A1 B i
T JH T A N SR S

AEDs [ R#ARILTE FA /K, 1 FA L RS
AR KR E AR 2 AL F DI RE T b 75 B B2
FRE L FA Bz v] S 280 2 40 i 45 ) R RE B S8
— Il R K s W) S5 R 7 AEDs JRYT B[R] B, 3
AN FA BEA RS T FA Btz Fr 80
UIRERERT R IR . AR SCE WS T FA BAA bf
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LR VER, TPM {LH] FA LLHLH TPM (4280
P YER R

FA W2 R4 BB DIALHRIEAS 431 48 4 5
AR AERA ™ DS 5k msne i BRI A
BACH A IR k. FA 8= ] S50 DNA F B
(T2 55 11 DNA BTG 8L K dNTP 2 [a] A
S, AT DNA F) 45 ™= A 52 ), S 8008 T2 1)
KA. @0 [F) B bk 22 R e b Dy B S R 1Y) Al 1
FA R A ) 78 4 Jo 2 1 1l v 5, R R e [ 28
e 2 LA 1 AR A AT . TEMIZ B iR &
AL R E AR, FA Bz a5 0 i
g T PRl Al A T B AR, P 1 45 J Az B, ™
R T SR 2L A R AN B B, S 4
JCIRESEH o

ARSCIGIE S, TPM Xof &l 47 1 A BRI & 1 5 | i
i 22 oo s B R VE F s HL&E H 20 mg/kg,
40 mg/kgJz 80 mg/kg = 3| Ht 2 [H] A7 7E 7 2 &L,
80 mg/ kgt 28 T AR 4 VE F ot s [W] B) FA BT i 5
TPM Fy#f TR VEH . 1 T 30 4 S B i 455 780 3ok
BN, 28 253548 T AR 25 B (R A5 0 25 53 R IFR A
e B AL KA (1) 52 58 B e R G V0 — IR 5K
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