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K8 A 30 & SD £/ 5

HH1% 30 5548 ~ 60 48 120 54840 180 5488 T cerebral cortex » hippoc-

ampus F amygdala & 3,69 A5 1 & SACH L » Ao KA ik ¢ luminol-
Aa.

chemiluminesence (CL ) #v lucigenin-CL #9#.8 - 5% B o4& : 1) B4+
BE ) B DR E A R Rm A KA

1429

RN E SD MR R 49 KR
(120pug/ml) 4% % %] /v A 7R 7] 89 catechin ( Sigma > USA) & & (1mg/
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ml > 100pg/ml » 10pg/ml) » & carbamazepine (20pg/ml) > F» Vitamin E
(10mM) - K% 4 A TBAR 358 & MDA a9 & 5 2) B PA M 24
ESD 2R omwma > Fa xS 1) #£64a: £A 12 mgkg KA »
* R BB 4t 5 2) catechin 100 48 : 4% A 100 mg/kg &4 catechin # KA
P ATHY 30 H4EREATHEREE 4T 5 3) catechin 50 41 © ik [F) catechin 100
48 > 14 M catechin 50 mg/kg ; 4) carbamazepine 48 @ 7 & [F) catechin 100
48 > f24# A carbamazepine 20 mg/kg - HKAIR KL RITAH ° B ERFILE
LSk B I T AT iy 30 448 3] KA X454 3 /N BF o B 4R R KB
B E 48 AR E R B A KA ik F Luminol-CL #v lucigenin-CL &9 8 -
HERETRA) For RRMEES KA K € KM & 4 89 frontal cortex » am-
ygada Fv hippoampus & 3% &4 h5 4 i FALM 89 B E » K44 f2& luminol-CL
Fua luCIgenm-CL BB £ KA E4H500 1 NG R|TRE > KRBT
© B KBS H e = MESR S @A L e R A AT o K
B) 188 b SD £ R ey Bt kA N KA 14 > B4 sk ey B LR H R B
3 Jo > 35 2R3 hufE 4K catehin dp 4] o Catechin 100 mg/kg Fuv 50 mg/kg #R 4 &k
> WDS &38R 8t - £ R KA BBAEESH2 ©ey KAS & E oY 5 8 18
AL 0 R FE 3 Am > {235 SR 3% Ao fE 4% catechin 100 mg/kg » 50 mg/kg & carba-
mzepine 20 mg/kg Fr¥pd] o B oh 0 KA L e4E KA Sk F &9 luminol-CL Fo
lucigenin-CL &9 2 B 3% /;w > catechin 100 mg/kg Fv 50 mg/kg #& &K luminol-
CL 2.8 > 12% lucigenin-CL R|Z2 H1EH -
FA 64 & 3 & catechin A HUBE R 491 > E 69 HUMR AR B 7T AE 3R 4 AR
ANTHABGENFRER » 2ok F 44 catechin &y F 22T F =T 14
FA R ABC 2 1088 0 04 3 B B A AT 1 — a9 dRET o

REHEEE : Catechin > B %1E > AibB X > B5EBAILH A > Luminol-

chemiluminesence (CL ) - Lucigenin-CL - Kainic acid
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China Medical College
Ching-Liang Hsieh
ABSTRACT

Catechin, is used as a free radical scavenger, which is a component in many Chin-
ese herbs, such as the green tea and the betal nut. In our previous study, we found that
the catechin also can decrease the kainic acid (KA ) -induced epileptic seizure.
Therefore, in the present study we continued to investigate whether the anti-epileptic
mechanism of the catechin correlated with the scavenging capability of free radical.
This study was divided into two parts, experiments A and B. In experiment A, 30
Spraue-Dawley (SD) rats were randomly divided into 5 groups ( 6 rats for each gro-
up ) . The lipid peroxide levels in the frontal cortex, hippocampus and amygdala and
the luminol-chemiluminesence (CL ) and lucigenin-CL counts in the peripheral
blood were measured before and 30, 60, 120 and 180 minutes after the injection of KA.
In experiment B, the cerebral cortex was separated from each of the six male SD rats,
and these samples were ground homogenously. Then, the samples mixed with the KA

(120pg/ml ) and subsequently the catechin ( Sigma, USA ) with different concen-
trations ( 1 mg/ml, 100 pg/ml or 10 pg/ml ) , the carbamazepine (20 pg/ml) and the
Vitamin E (10 mM ) , respectively. The lipid peroxide levels were determined by
using TBAR method to measure the concentration of MDA In addition, in the in-vivo
study, a total of 24 SD rats randomly were divided into 4 groups ( 6 rats for each gro-
up ) as follows: 1) control - rats received an intraperitoneal injection of KA (12 mg/
Kg) ;2) catechin 100 - rats received an intraperitoneal injection of 100 mg/kg of ca-
techin 30 minutes before the injection of KA; 3 ) catechin 50 - rats received an intrap-
eritoneal injection of 50 mg/kg of catechin 30 minutes before the injection of KA; 4 )
carbamazepine - rats received an intraperitoneal injection of 20 mg/kg of carbamaze-
pine 30 minutes before the injection of KA. The behavioral observation, and electro-

encephalogram ( EEG ) and electromyogram ( EMG ) recordings were from 30 mi-
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nutes before and 3 hours after the injection of KA. Finally, we measured the lipid per-
oxide levels in the cerebral cortex and the luminol-CL and lucigenin-CL counts in the
peripheral blood of the rats. Results in experiment A revealed that the lipid peroxide
levels in the cerebral cortex, hippocampus and amygdala and the luminol-CL and luci-
genin-CL counts in the peripheral blood increased and reached the peak at 60 minutes
after the injection of KA. Results in experiment B showed that the increasing lipid per-
oxide levels in the cerebral cortex, hippocampus and amygdala induced by the KA was
depressed by the catechin. Both the catechin concentrations of 100 mg/kg and 50 mg/
kg could decrease the WDS. In addition, injection of KA could increase the lipid per-
oxide levels in the cerebral cortex, hippocampus and amygdala. However, this incre-
asing could be depressed by 100 mg/kg and 50 mg/kg of catechin as well as 20 mg/kg
of carbamazepine. The KA also could increase the counts of the luminol-CL and luci-
genin-CL, and the increase of luminol-CL counts could be decreased by the catechin o
f 100 mg/kg and 50 mg/kg. We concluded that the catechin has anti- epileptic effect,
and these effect of catechin possibly results from it scavenging effect of free radical.
In addition, in future research, we will study to see whether the catechin extracting

from the green tea could be also used to a adjective agent for treatment of epilepsy.

Keywords : Catechin, Epileptic seizure, Oxygen free radicals, Lipid peroxidation,

Luminol-chemiluminesence (CL ) , Lucigenin-CL, kainic acid
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F2AM S BT B9 R 72 O 4o BE R 44 Kainic acid (KA) STIABHE 2R E 4
$8/L AN #E psychomotor seiure ~ ¥ &9 £ & 4T 4 4% wet dog shakes > paw
tremor #u facial myoclonia » ] iFiE = 4T AL A ISR - B
sh o KA LTHF A A EL . b Ewenik ~ R 2URD KA prsg
oA AR o ) B SR APT A 3R 44 iR Fe RO 9 SRR R AF A e e Bl B @ A
fEAE R A ¥t B by ko9 F AR A A B (Hsich et al. 1999a, b) o —dLaF 248
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B4 £ AL AALE| vitamin E A7 76 B 7T T8 5 48 8| A7 548 09 k2 M 2 E  (Rubin
and Willmore 1980; Willmore and Rubin 1981, 1984 ) - % %4} » Vitamin E =]
B4 2y 3208 [ PR RE R A A 6 # B 06 & %) ( Ogunmekan and Hwang 1989 ) -

SHE P Btk - AT % 4 A catechin &9 s % (Ma et al. 1996 ;
Zhangetal. 1997 ) » —sbaf 7228 3, catechin B4 3 & L8y 1E A » B b R
4 B a9 4L 4R 3T catechin ;& 5 € 69 HURE M I8 R B 8 09 FL BALAE A 2
CHFHRABBERMER - HMERAKARERBRENSE LR AL B
FAEAE - LTERC AT A ~ B ALE B o Hua R &9 2R & LA wet dog
shakes &) 45 VF R # A 4547

&~ RETSA

— B
AR J AL R AP By Sprague-Dawley (SD) 2 R > € €8 &
200-250 57, > =R A —BERE AN T 0 £ 250 T 4 —
8 12 /B8y — B 4B 3R
AR A A B RHEER
T A
#3088 SD R4S~ Faxg s 550 KA 43T E4544
30 4% ~ 60 5-4% 120 548 Fv 180 442 8] € cerebral cortex > hippocam-
pus Fu amygdala & 3% 44 fi5 '8 1@ 8L R E 0 Fu KA £k F &9 luminol-
chemiluminesence (CL ) #v lucigenin-CL &4 counts o
T B!
S5 1) BEyNEE - B2 catechin £ B2 Sh ey i Bs @B EALER © 2) £
WAL - QBT ABRE  BRILE R 693k 0 UA B B ERIE -
—  BRHMEBRRLIRERIE
> & SD #M £ 8 4 pentobarbital (50mg/kg) By EFIKET > o
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HI4E R 10cc &)k f B RS CRRE MR B C a9 As - R e e
B R G %18k o e pH 7.4 > Tris-Clay i b a5 KBS &G B 38 8k o

PRI T3 H ik 4 3000 rpm TF B 15 548 0 B ECH F LRAE
EEBEALMARE - BREBAILhYRELRFE malondlalhyde
(MDA) 898 E o KBS KR H 6% Lk mAKA (120ig/ml) 4 »

Ha AR ) 84 catechin (sigma > USA) jEE (1 mg:- 100ig - 10 1g) ;
carbamazepine (20 ig) &9/ E > #= Vitamin E (10 mM) #9/8 & » A&
B ERN 3TCHLREAE T 2 N > 1R Xt Am 8.1% SDS (Sodium
Dodecyl Sulfate » Sigma Co. USA) = TBAR (2-tiobarbituric acid +
20% acetic acid) 2 4% » CAI XK EH OSCfREMA T 1/ EF - &
BT EER% > MAuw S cc &) n-butanol A FR T 0 B
3000 rpm FEE 15 4% 0 44 532 nm 9563 T 3E & MDA ¢y B

( Spectrophotometer » Beckman Instruments Inc. » Califonia » USA )
AR O EFY MDA —EAR MR > SR ERZUNE L
a4 nmol R &K o
TREZENEK - EBLIECE
T RABE R~ ILEE ek e RABRELA GFEY N R

THeAT o 4945 24 & SD 2R omwia > FaNEwF 1) 4
@A KA (12 mg/kg) 72 R B4 5 2) catechin 100 41 :
f# B 100 mg/kg &) catechin 7 KA 3% F a7 &4 30 »4E 5647 B2 41 5
3) catechin 50 48 : 7% [F] catechin 100 41 > {24# F catechin 50 mg/kg ;
4) carbamazepine 48 : 7 &[5 catechin 100 48 > {24 i carbamazepine
20 mg/kg - FErAT Y — 2 # > #&4{# A pentobarbital (50 mg/kg) 1
RGBS > UMM 2R A% » KRB A R MR 4
STEBZEARRMGRTES) R E B QR LS ATHRESE > mE
FTERAZENAAT L - ERE LA LR ERNERFTBET
REABINA L - BLEERBI/AN—EEES L RBERI L
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Fo L E B 224k % (MP100OWSW » BIOPAC System - Inc., » Califonia »
USA) - 4T A S A R S8 A B X T AT ey 30 4548 2] KA 2 4
%y 3 NEF o BUBER LR 8 3RAE L KA 359889 wet dog shakes
(WDS) Z354% o &AM 3 F 4T A8 A0 ME 8 BILE B R3E K M
FAEAE -
aEEABBENE
AT ARG ~ LT B ek Rk 0 AP B BRI S B T As
Y8 %:L b4 8y 78 B o KA ik F Luminol-CL #w lucigenin-CL 89 %, B -
f— & £ B £ pentobarbital (50 mg/kg) ey T » EH 5 H heparm
&) %‘@;'u FRERER 2 cc By iR o Bk i iR AR A GG SN B R AR F 42 5 e
VAT b o S 36 AR A7 AL K — B BIRIE CL Ak > — A& 3 2042 2 /)
BFZ N T BIE © XA co tydi@BANS A EDTA &% + A KA
gahmik (WBC) a9# 8 - £4EM 10 cck R B ARM SRR R
o B %I BERT A 3 & W (frontal cortex) - %4=4% (amygdala) foif 5
(hippocampus ) & 3% 5% 48 4% 3t s\ pH 7.4 &4 Tri-HCI 757% 45 P B R,
Wk . BRI E kA 3000 rpm T EES 15 48 0 REBIREBIFRA
MDA #) 77 ik R He B B AACW YR > T ikt B L3 -

A& luminol-CL &4 F 7k & Fv o AT #F 52 89 F 74842 (Sun et al.
1998) - fE &AM 0.2 cc th 2 mfu 0.1 cc py &Mk (PBS
pH 7.4) REHHN—BH R ey pE + (Model CLD-110 - Tohoku
Electronic Indust. Co.) - /b3 &4 A IbL % % 4 4 ( Tohoku El-
extronic Industrial Co. » Sendai » Japan ) 8% PRI E - BE A # L5
— 18 photon dector (Model CLD-110) - — 48 chemiluminesence
counter (Model CLC-10) > —4& water circulation ( Model CH-201)
Fo— 1B 32-bit IBM B AE RS . 200 £ 4% > 1.0 ml 25 mM luminol &%
PBS JSiRAIES ANFRGMEFEE T 0 T8 Lb R AR AR B 47 S AR
7 ° 600 #24% » AwA 0.2ml &) Zymosan-A - i3 2k dn & AR AR 85 L
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BEREE 1020 Fh AL o BB BB EABR T YL DHEREK
Hmaty o CL Bk Hfk b @eik B > fig T4 1000 WBC
83 A& -

8] & lucigenin-CL &4 % & & Fo S 5T 849 #7484 (Sunetal. 1996 »
1998 ; Chen et al. 1997) - fE a9k A 44 0.2 cc g2 fafu 0.1 cc 4y
“frsae (PBS>pH 74) A#BAN—ESE T F (Model
CLD-110 » Tohoku Electronic Indust. Co.) » 4ok prik - 200 £+ 4% >
1.0 ml1 0.01 mM lucigenin &) PBS 2R 4 /E 4H EAN TSR E £ 4T
i i3 4k o 7R AR R B9 B AT AR E - 600 2 4% 0w 0.2ml ey
Zymosan-A > iz sk d AR R0 R ARG R E E 1020 AL - 48
AT B LTI -

5 HRETDR
A A A L Mean = SD R & 5w o &A1 A one way of variance
(ANOVA) #y Scheffe's S & & 4 il oy £ 2 o P/ 0.05 3% % &

S it R

B A
— KA FRZBEAKRBEB BRI EECAITEIEE
AV G R T BRI EH KA B M A& G4 frontal
cortex » amygdala Fv hippoampus & 3% 89 Bs 'H & f b4 89 8 A1 34 fu >
Mg Lb 3 e fE KATEST 2 69 1N BFE B TRE > R T - A4h 0 K
MR E BB BB R AT (B—) -
— KA %ﬁ%ﬁ%ﬁﬂmhmmﬁﬂﬁmmgmmcﬂ@%ﬁ%@ﬁ
A 84 & R BT BB X 4 KA 12 ¢ R 4Y £k 89 luminol-
CL #u lucigenin-C # B #[3% fu > Mz sb 3 B 6938 o & KA JE 4474 89
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1 /NBFER| TR > K14 T 1% o % %h > luminol-CL #v lucigenin-C 2 B #%
¥ mEAFIT (B—) -
= KAFEREZBEAEREREEBS(LFRAIRAEMR luminol-CL £] luci-
genin-C BYB /IR R
B ERBTKAFZELRRME T BEALRE #Itf X
# #23% luminol-CL #v lucigenin-C #( B ¢4 %12 2R E 9B 14 (
— ) o
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— ~ Kainic acid 354 & A b AR 1L ey ipR] 238
£ BB x4 Kainic acid (12mg/Kg) %4 - &1 AR frontal cortex, Amygd-
ala #v Hippoampus & 3% &4 fis 4 & 84t R & > v K & ¥ 49 Luminol
chemiluminesencec #v lucigenin chemiluminesencec counts 3% fu o = % %R & Ka-
inic acid X 4314 89 1 NBFER|JATRE - RIE T E > MAB=4 ZHRENMAE ©
Normal: iE % B 48 £k Frontal:Frontal cortex
30 min: Kainic acid /¥ 414 &9 30 4-4% Amygdala:Amygdala region
1H: Kainic acid £ 4444 89 1 /NBF Hippoampus:Hippoampus region
2H: Kainic acid jx 4444 &9 2 /6% Luminol:Luminol chemiluminesencec

3H: Kainic acid j¥ 4t4% &4 3 /6% Lucigenin:lucigenin chemiluminesencec
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T B
— ~ Catechin f£8845M KA G SB AR (LIFRBIRIE
FE B2 SD £ R ey Btk A2 i N KA 15 0 RS sk ey B A8 Lrs g L
FE 38 e > 35 b3 e AE Ak catechin 3p4] (P <0.001 > B =) o
150 =

100 -

Lipid Heroxide levels (nmolig)

S

i

-

I

Mammal Conral Cab1 Cab 01 Car001 Cakh  YibE

— ~ L824 catechin #u 5 4 i@ A /bAE B - Kainic acid 3% hu % &,
KRB R Rs i@ LR 0 4238 L3 Ju fE K catechin Fif
o

Normal : iE % B 48 8%

Control : KB4 & '8 #w kainic acid 120 ig/ml

Cat 1 : catechin 1mg/ml

Cat 0.1 : catechin 100pg/ml

Cat 0.01 : catechin 10 ig/ml

Carb : carbamazepine 20 ig/ml

* P<0.001 » {4 $1 normal #8 Lk #%

# P<0.001 > {4 ¥4 control #8 kb #%
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— ~ Catehin ¥t KA FE3EA EFZ BN EBERNE
18 & SD = R4t KA (12 mg/kg) BLMeiE 4314 8 % 4588 0 351k
C A 84T A @45 wet dog shakes (WDS) » paw tremor #Fv facial myoc-
lonia » M BB — /T A A TR EEE (B=) © &8
4 2 7857 catechin 100 mg/kg F= 50 mg/kg ZR AL 20 WDS &4 85 4F R %

(P<0.05> Blw) -

Base!ire
Lt Cx Ir_ — o P
T
BAG f
Py Trgrmaor
LT Mbmmdaiaie i i, syl
SR | (RIS waaw A e
B 5

Wt Dog Shakes

- 2004y
Fatial Myocionia i gac
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g = ~ Kainic acid 3% % % B 8% Fo 4T & 89 84 1E o
Kainic acid ¥4 % 84 & M E1E - B 9474 &35 Wet dog shakes > Paw
Tremor #= Facial Myoclonia > =47 A% A € P45 80 69 BS K -

LtCx - AR KM KR E
RtCx * A KBS K E
EMG : SR3ALAMLE
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300 =

200 -

\N;

100 =

a\\\\*
NN\t
s AN\

N

Conbrol Cat 100 Cat >0
vg ~ Catechin &9 HrRamAE A °

Catechin 100mg/Kg » 50mg/Kg A% & 7¥ 44 it & 2V Kainic acid 3% 28 &9 wet dog
shakes » {2 carbamazepine R4 A #8489 E A ©
Control : Kainic acid 3% %% wet dog shakes
Cat 100 : Catechin 100mg/Kg
Cat 50 : Catechin 50mg/Kg
Carb : carbamazepine 20mg/Kg

* P<0.05, ***P<0.001 compared with the values of control
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= Catechin EZE R KA FEBEBELBRIER
B ERBTERAEKABRBES L > SO RMEE Y
i AW IR L3 A o 4835 B 3% Jo fE 4% catechin 100 mg/kg - 50 mg/kg Fua
carbamazepine 20mg/kg Frp4] (P <0.001 » B £ ) - % 4 » KA &kt
¥ po KA gk F &9 luminol-CL #v lucigenin-CL 492t B > M catechin 100
mg/kg Fv 50 mg/kg AE 4% luminol-CL g9t 8 (P<0.05> B <) {2
¥ lucigenin-CL B2 F1EH -

s [
£ 1s0+
% 100 4 %
E:_h o0 o V% - p .%
lme;al
Momal  Conrol  Cate 100 CateS0  Cab

[l & ~ Catechin &9 4t A5 H @& A4LAF A
Catechin 100mg/Kg » 50mg/Kg #v carbamepine 20mg/Kg B8 2> Kainic acid
HAE KNG K E B ARG E R B H A
Normal : iE % B 48 2%
Control : Kainic acid 3% 85 % 18 8.1t 4y B K 64 38 fu
Cate 100 : catechin 100mg/Kg
Cate 50 : catechin 50mg/Kg
Carb : carbamepine 20mg/Kg
*#%¥P<0.001 compared with the values of normal

###P<0.001 compared with the values of normal
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< ~ Catechin #f i1t & & K &9 7F A A
Kainic acid #& 3% % % & R £ /& Luminol-chemiluminensce counts &4 3% Au >
18 35 4k 3% jm fE #% Catechin 100mg/Kg > 50mg/Kg Fu carbamepinen Ardtp | o
Nt B R 60 R R
C : Kainic acid ( 12mg/Kg)
C100 : Catechin 100mg/Kg
C50 : Catechin 50mg/Kg
Carb : carbamepinen 20mg/Kg
##%P<0.001 compared with the values of N
# P<0.05 > ### P<0.001 compared with the values of C
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B3 W

Pl ey & R B KA (12 mg/kg) 78 R 6B 4 55 KBS B 9
frontal cortex » amydagala #= hippocampus = & 3898 FALAS G R E » &
K S5k F 44 luminol-CL #v lucigenin-CL #4935 B 2842 KA J¥ 4444 ¢4 — /)N 0%
FER|TRE o RATSLAT 9B AE BBy 4 49 4T A wet dog shakes #9281 4R R 2
1e KA 3% F#%8— N5 9184 (Hsieh et al. 1999) > F gk KA %2 wet
dog shakes > A5 H B A LB EA A A A ¥t = FE 2 HMAZHRE
a4 Bl 44

Catechin #t 8 > KA Ff 3525 9 wet dog shakes » i3 #b3%, 87 catechin £ ¢
B E A 0 Mg ey A L B A B vitamin E — A% A 45 B i —
¥ ey 3R3t o Catechin &35 & £ 88 N A& 42 58 SR AE FEIK KA Pref 4 e s
B SALAE R 1 45 R Ao AT ) — 5T K A B — 2 (Morel et al. 1993 ;
Yoneda et al. 1995) - 3 9h » F A8y & £ Ba-+ catechin sE &1k KA Fr3s 2
&9 luminol-CL #v lucigenin-CL 2 B - iz b & R 37 84 catechin A 7F2 B B &
a9 /E A > d %% luminol-CL counts /X, & R Bt % A 4E 0y — ESUR M 8G64% » &
#& superoxide anion > hydroxyl radicals > hydrogen peroxide F» hypochlorous
acid (Sun et al. 1996 ; Kaever et al. 1992) - Lucigenin-CL counts 4%, % 3%
superoxide anion * ¥ #E#k & mEk 89 NADP (H) oxidase #7 # 4 (Lu et al.
1996 ; Chenetal. 1997 ) -

h 15 &

N

A7 &4 453 & catechin A HUBE R 691 A » T oHURE I 2 9T e 38 - R
ANRTCHABBEGFRER » 2Nt 4k 5% 44 catechin &) 7 2 & 5 7T LA
FA AR B2 HURE R &) Bh B A AT — 5 e iR -
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