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Anticonvulsant, Antioxidant Effect of Gungchihwadam-jeon

Lak hyung Kim*, Bo Hyung Kwon, Kwang Gyu Lee, Chan Ho Oh'

" Department of Oriental Medicine, 1. Devision of Biotechnology Woosuk University

This study was performed to evaluate the anticonvulsant, antioxidant effect of modified formulas Korean
traditional medicine Gungchihwadam- Jeon(GCHDJ) The extract of GCHDJ was administered (p.o.) to mice for 14 days
in anticonvulsant and antioxidant tests. The pretreatment of GCHDJ extract prohibited the pentylenetrazol(PTZ)-induced
convulsion In PTZ-induced convulsion, lowered level of brain r-aminobutyric acid(GABA) was restored by the
pretreatment of GCHDJ. Increased level of brain glutamic acid was lowered to normal state by GCHDJ, and increased
activity of brain r-aminobutyric acid transaminase(GABA-T) was reduced by GCHDJ. In PTZ-induced convuision,
increased level of brain lipid peroxide was lowered to normal state by the pretreatment of GCHDJ. Increased activity
of brain xanthine oxidase(XOD) was lowered to normal state by GCHDJ. and increased activity of brain aldehyde
oxidase lowered to normal state by GCHDJ. In PTZ-induced convulsion, increased activities of superoxide
dismutase(SOD) and catalase in brain were lowered by the pretreatment of GCHDJ, whereas increased level of
glutathione and increased activity of gluthathione peroxidase in brain were not changed significantly. Above results
suggest that GCHDJ have anticonvulsant, antioxidant effect. That seems to be strongly related with the levels of
GABA, glutamate, lipid peroxide and the activities of GABA-T, XOD, aldehyde oxidase, SOD, catalase in brain tissue.
From these results, GCHDJ could be applied to various convulsive disorders.
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Aol X183 ABEESS BALB/cHAE HH (S 5B, 2022
gAFE TIE science(F)olAl FUA ALBRCH, Alge 2
T 2242 C, & 55¢5 %, dark/light(12 AIZHEA dlolA 18
pellet AIEQ} B2 AH3 HABILE SiTt

2. Al " 7170

Algloll AFEF Aok phosphate buffered saline(PBS),
sodium dodesyl sulfate(SDS), chloropromazine, strychnine,
picrotoxin, pentylenetetrazol, pentobarbital, 6-methyl purine, 7
-aminobutylic acid(GABA), nicotinamide, 8-NADH, NADPH,
glutathione  reductase, = ATP,  2-thiobarbituric  acid,
5-sulfosalicylic acid H,0, glutathione,
24-dinitrochlorobenzene, triethanolamine, UDP-glucuronic acid,

reduced

sodium borate, reduced glutathione, semicarbazide, t-buthyl
aminopyrine, malondialdehyde,
2-aminoethylisothiouronium bromide, N’-methylnicotinamide,

hydroperoxide,

sodium azide, «-ketoglutaric acid, sodium tungstate, sodium
xanthine, xanthine oxidase, bovine serum albumin(BSA),
pyridoxal-5'-phosphate 5& Sigma A&, 71E} Al&42 EGA]
oF W MEZMYE Aloke ARSI

AV271712A415 ELISA reader(Dynatech, MR5000), cell
counter(Japan, Sysmax K-1000), UV/VIS spectrophotometer
(Shimazu, UV-1601), clinical spectrophotometer(Cobas integra-
400), ultracentrifuge (Hitachi, 65-P7), HPLC column(Waters,
RP-C18, 4.0 mn LD. 10 tm), HPLC pump((Varian 5000), HPLC
controller(Varian ODS401), fluorescence detector(Varian)®} 1
9} centrifuge (VS-15000CF), CO; incubator, freeze dryer, deep
freezer =2 Vision Scientific Co.9] MEE ALE3IHCL

Table 1. Contents of Gungchihwadam-Jeon

HEL E1.54 B8 (0
EHF Cyperi Rhizoma 10 ¢
34 Citri Pericarpium 69
#F7 Atractylodis Rhizoma 49
+EH(ND) Pineliae Rhizoma 49
FREF Poria 49
ns Cnidii Rhizoma 49
S Forsythiae Fructus 4g
Auwrantii Fructus 49
W) Massa Medicata Fermentata 4q
£ (1) Gardeniae Fructus 24
AE Aucklandiae Radix 29
e | Zingiberis Rhizoma Recens 49
MER 484

3. Hae =H

B gl AISS MiELEN THS <HREE> % ut
Zron, ALg% NES SHsy R&3EAolA TR, &
Mslol AMBBIAIL, 1 8S HOlAt 4 gOF, 48 352 4 g0
Bl 2} 2 B 22K g 9.8 g)S EES 2000 mE s E&5%

%, oWSHA] IS rotary evaporatorZ EE3J} LR, freeze
dryer2 &2 Axsl 2z B 125 g(+5&: 130 %) Yol
(013} GCHDJo|2} &), BEAE Alois Jeldlgsol S341A
ALZBIRE). FBEA 1 RS M4 WER e 2ttt

4. SERYE o|8% g3d a0 53
Sohn E9] wh™oll £3) pentylenetrazol(PTZ) 70 mg/ke&
57 ol FABI WY wd W Al fRE &6t

5. X)£&] & GABA U glutamic acid & 5%

XXX & GABA U glutamic acid § X2 Allen Y
9 wie okl HFSI¥E. HEAE 1 mM aminoethyliso
-thiouronium bromide®?} 2 mM pyridoxal-5'-phosphateE Z§}
&H= 0.3 M triethanolamine buffer(pH 6.8)2 10 % vkylFal
e ZAT F AYES(15000 xg 20 E)Fl9 F2
postmitochondria E2&8& YA 200 mM potassium
phosphate buffer(pH 6.8)0ll B715t & K&Q) ethanolZ REH
AlZTt OJAE AU EEIGI ¥ LBWES membrane filterE
ARSI kgt the oY Fol #F¥E GABA X glutamic
acid®] B=E high performance liquid chromatography(HPLC)
g o83l BelkZl & FFEES {FXRAITHGABA 113 #,
glutamic acid 19.9 2)3} vl 30Igt £ TF HIHA T8 1
B2FS AFHEIRCE GABA W glutamic acid®) $12F2 X £X) ©
WA 1 g n moleE VERARAUCE

Table 2. Condition of HPLC for the Determination of Brain GABA
and Glutamic Acid Concentration in mouse

Patrameter Conditions
Column RP-C18(150 x 40 m 1D., 10 im)
Flow rate 06 =l/min
Mobile phase 10 mM potassium acetate buffer
{pH 6.5)-Methanol
Gradient Methanol 20 % — 70 %/40 min
Attenuation 8
Detector Fluorescene detector

(A AC : 340 mm & Em : 450 mm)

6. MRS W/

HESES MIIAE uld XAKA FHSE BEHE
uizl A5 HAEAE HESHL 09 % YTAE4E M2 X
ZA 1 g9 1 m9 0.1 M potassium phosphate buffer(pH 7.5)&
7¥8kd k& Foll4] glass teflon homogenizer2 TRHSIAC)
GABA-T &8 FF9 5492 nid agde JdEel(35000
xg 30 B)5ld g2 LBHE ARIINCE. GADEY &F &89
FAA2 X AAE 1mM amino-ethylisothiouronium bromide&}
2mM pyridoxal-5'-phosphate& EE5hH= 0.3 M triethanolamine
buffer(pH 6.8)2 #Z vliid e AUERI(15000 xg 20 &)
3l P8 LRKRE 4928 AT

HEA 1 g& 4 K9 01 M potassium phosphate
buffer(pH 7.5)& 715l K& TFollA glass telfon homonizer2
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oR5iic). o) Bl E homogenate £E O F 3l O, olAE
A/EE(600 xg 10 B)5IH % X KRER ANZR2E AASIL
THA] 10,000 xgollA] 20 23 AYEEISK 11 A2 L8Y
9} 0.1 M potassium phosphate buffer(pH 7.5) 7}8la $EX]
71 mitochondria 2802 3la1 HEIE THA] 105000 X gollA] 1
AlZF Bt ZMEEI5l €2 LBIES cytosol 2EOF, 11
AR o] SYFF 29 0.1 M potassium phosphate buffer(pH
758 715l SERT! HE microsome BECE FIrCh
mitochondria®} microsome 282 MG & JAXEEI5Id §
AH0F ARE3IL) ojE A €ojR) homogenates glutathione
9 lipid peroxide §}2¥9] A, cytosol &2 xanthine oxidase,
aledehyde oxidase, superoxide dismutase, glutathione
peroxidase 49 ZHoll AFEEI$ 2H, mitochondria &2
catalase EHHEH9] GAHOE A8

7. H2A & IRSAF(LPO)S g £F

Ohkawa 9] W0l 3l HZA 1 g 9 o] B
A4S 71 oS, o] k(0.2 nl)oll 81 % sodium
dodecyl sulfate 0.2 m¢2} 20 % acetate buffer(pH 3.5) 1.5 m¢2} 2t
M BEHOF 0.8 % thiobarbituric acid 1.5 ME 713 & & 40wl
2 3l 95TalA 1XIZF & gF3AIT & 4204 WA
n-BuOH: pyridine(15:1) 50 mE H715l0] Zgist &, AXEE)
(800 xg, 15 B)8} & XAQ) n-BuOH: PyridineZE F5l0] 532
nmojl4] EBTE EHsKL LPOY e HEA 1 gy
malondialdehyde n moleZ HAIGINCE BFEBIRE
malonaldehyde bis(dimethyl acetal)lS ST WHOZ YiZA]
A I EBTAERH IRBINALPO)ZE 4H&EdI%Ch

LPO% = 0.5 x 5/F x 1.0/0.1 = 5 x f/[F x n mole/g tissue
F HEEAN05 n mole)d] 3= | AR B3

8. X]Z£ZAl & glutathione?] Az}

XX 2 & glutathione®] g ZHES Alwin E79) ulol
F35l HEA cytosol 28 05 noll 0.04 M H:50; 1 g 715}
I 20 CollA 10 83k FAI$t ths oi7i0] 0.1 M EDTA] 34
%t 10 % sodium tungstate 0.2 mE 718l 5 £ g5 4
TollAl 10 B3 yR)gic) A4E2)(600 xg, 5 2)3t & LK
1 E F3Kd 1 M tris-HC 1.25 nfS} 40 mg/ deS] DTNB 0.1 me
g &6l T8 412 nmollX EBLE Folu FEATY &
3l 4rEsigTt

9. E48H &8
1) GABA-T9] 8d&d

GABA-T9] 48 Bergmeyer® 2iPol uwiz} YRT
0.15 M potassium phosphate buffer(pH 6.8)0] 60 mM «
-ketoglutaric acid 100 09} 71210 4 M GABA 50 pf W XA}
H 5§49 100 wE 715K incubatorolA] 30 37} BI2A)171
T}, olul MY succinic semialdehydeol] B &EAQ1 0.12 mM
9] NADP 10 @& HE7IglL 20 B3 v8AA 4y5e

NADPHE 340 nmojl4] 835l g4 4 4HsIich
2) Xanthine oxidase(XOD)Q] 453

Saugstad®] ™ol £5l01 01 M potassium phosphate
buffer(pH 7.4) 1.0 mol AN 04 meol 174 ng/10 me9)
sodium xanthine 15 pE 718t & 250 U/me9) xanthine oxidase
£ 718t} 25 °Coll4] 3 ¥3} 295 nmGlol4i9) 89 #3l
g B3 ok A2F MYE uric acd?] & FIITH

uric acid(nM) = (4A/min) / 12,300

3) Aldehyde oxidase9] E4&H

Rodriguese £9| g} FFld 01 M potassium
phosphate buffer(pH 7.8)0l] $3IE1X]7] cytosol SAEE 0.4 miol
1 mM9] potassium ferricyanide®} 1 mM9] EDTA 84 & 242}
03 mA 715kl EgiSEa o37)ol 71291 5 mM2 N'-methyl
nicotinamide®} 3.5 mM9} 6-methylpurine€ 0.5 mME 715l gt
SAIE 420 nmollA FRTE T8I0 54 458 A4&ES)
Ak 54849 T 1 EY 1 mg proteind] EAX|T)
potassium ferricyanide®] & n moleE UERARAC}

Enzyme activity(n mole/min/mg protein)

4) Superoxide dismutase(SOD)Q] &4&H

McCord £9] 2&i®ol] &5} 0.3 M potassium phosphate
buffer(60 ¢ M cytochrome ¢, 100 4 M EDTA g}, pH 7.8) 1.0
S} GANN 04 mE 715K ice bathdlollA] 20 BT YR)5kL
0.3 mM9)] xanthine 0.4 w¢9} 10 mM9] KCN 1.0 mt& 713kl
37 TolA] 30 B 9341 & 1 M9 XOD 0.2 mE H71s}
L FA] 550 nmollA] Z+AEE= cytochrome 8] §ZEE 555}
I EJTO HIlE 50 % AFGH= B2 1 unitF AVEE 84
5E EAIBKICL

5) Catalase] E-H&75
Aebio] ™) Z5ld 50 mM potassium phosphate
buffer(pH 7.0) Zoll 7121¢] 10 mM H2029] B)5)= BT E 3}
Z 240 nmolld} FBEE FEokL EAEEAS 004
mM-lem-18 O3l FABYTE (IR 84889 ©
A& 1 ¥9 1 mg protein0] E£315h= hydrogen peroxide(H.0,)
9} 2+ n moleZ FA|BIACE

6) Glutathione peroxidaseQ) &4&3

HiraiwaB9] W#i7oll £3l0} a4Alo} 50 mM Tri-HCL
buffer(pH 7.0), 0.1 mM NADPH, 1U/nt glutathione reductase,
4 mM reduced glutathione, 4 mM EDTA ® 2 mM sodium
azideE 7}3le] EYo] 2.9 mE 3lod 37CollA] 5 27 QAT
% 7 mM tert-butyl hydroperoxide 0.1 m¢E 7}t CFHS 340
nm(37 TEZA)IN FZTE FZ6IAUrE 248Y9 DRl 1
£ F¢holl 418l NADPHS| 2Hn mole)E 1 unitZ 1Tt

10. ehAE J ” SARE
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ZELEA Fol71 PIZ 28 Rl HZA § 88 W U8 FRIET viXle 88

Pzo] HYS Lowry 59 w®o] £k bovine
serum albumin(Sigma, Fr. No. IV)2 EFUMIZZ 5lo] £H35)
ACt. 2 oA FoiZl Ae BIA L EEFAE T
on, EAE 8942 Duncan’s new multiple range testE 0]

83l

48 2%

1. SEERNS S07} PTZo g {uR Zdd nx= a8u
HBEMNE 14 €7 BA8ll PTZE 2HE B e
W EEEA 500 mg/kg Foiwoli ARl 2t
179.3+7.56 secE BAHETA1Q] 147.816.09 secoll BISHT A}
A0 FALJUA UKo, UHA 7 A8 FolAE o
ZFo) vl FEUSRIT W AR FAYUE AolE
VIERHA} @iQt). RN TS E AKE S} phenobarbital 100 mg/
kg BFFATOIA = 2 48 Mzl WE ZUAEA ZgHEw
AT, AMSE R ARRITE fAEUA F7RIZACKTable 3).

Table 3. Effect of GCHDJ on the PTZ - induced Convulsion and
Mortality in mice.

Treatm-ent m%o/sfg) N (()Qisrs)t Mortality
Contro! 0 10 542392 147.846.00°
100 10 549+496° 1573687
GCHDJ 250 10 5894367 168.7+6.45°
500 10 602523 179.37.56°
PHB 100 10 - -

Each sample was adminstered(p.0) once a day for 14 days to mice. An one hour after
the final freatment of sample, mice were received pentylenetrazolPTZ) (70 mg/ke, 1.
The procedure was described n the experimental methods. Values represent meansS.D,
of latenl tmefsec) from treaiments. (n=10) and by the same superscript are not
significantly different (p<0.05) each other by new multple scare method.

2. PTZ ZHEA] HUF2 F GABA ¥ glutamic acid ggF U
GABA-TS] dgtgol viXl= a3

HIBRAE 14 47 B3I PTZE WS FEAIRE
m, X ZZ] & GABAQ &2 YA T0] 4124023 GABA n
mole/mg proteinQIH] V18K PTZ(70 mg/kg)oll St B Fae
oflA]& 2.24+0.12 GABA n mole/mg protein®@E ZA3lH 2,
EBLERL 100, 250 % 500 mg/ke FATFS 27 3.07:0.27,
2.76£0.18 = 2.91+0.14 GABA n mole/ng protein®E &7}5I%
T} Glutamic acid9] g#:2 R0l 13.93+1.06 glutamate n
mole/mg protein@le] HigKH PIZ FodFS 19.98+1.34
glutamate n mole/mg proteinCZ E7}518 1, SBLKR 100,
250 @ 500 mg/ke T2 22t 1455:1.21, 14.26:1.15 W
13.38+1.29 glutamate n mole/mg protein®F Z+AFIUTHTable
12, Fig. 8). SIE(LERIE 14 Y7 RO3LLL PTZE ZHES |
AlZAE wl, GABA-TY &4 2 ZYHEIF0] 1.47:0.11 NADPH
n mole/mg proteingd @™, PTZo| &It ¥ [FkloilE
2.09:0.17 NADPH n mole/mg protein® 2 Z71519TE &gk
FKRE 100, 250 ! 500 mg/kg FoTFolAE A7 1.6410.14,
1.78:0.19 = 1.79+0.12 NADPH n mole/mg protein@ & Z4%)
QUCHTable 4, Fig. 1).
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Table 4. Effect of GCHDJ on the Brain GABA, glutamic acid Level
and Brain GABA-T activity in PTZ-induced Mice

Treatment Dose GABA glutamic acid” GABA~T"
{me/ke) Content” Content” Activity”

Control 4124023 13.93+1.06° 1472011°

P17 70 224+012° 19.98+1.34° 209+0.17°

100 307+027° 1455¢1.21° 1640.14*

GCHDJ 250 276018 14261.15° 1.7820.4¢°

500 2012014 13.38129° 1.79£0.12°

Each sample was administered(p.0.) once a day for 14 days to mice, An one hour after
the final treatment of sample, mice were received PTZ(70 sg/kg, ip). The procedure
was described in the experimental methods. Values represent meansS.D.(n=10) and by
the same superscript are not significantly different(p(0.05) each other by new multiple
scare method.

1)content : GABA n mole/mg protein 2)conient : glutamate n mole/mg protein

Jactvity - NADPH n mole/ze protein/hr

content or act

CON Pz 100 250 500
treatment(GCHDJ mg/kg)

|~ GABA = glutamic acid ~ GABA-T|

Fig. 1. Effect of GCHDJ on the Brain GABA1), giutamic acid2) level
and GABA-T activity3) in PTZ-induced Mice. Values represent
means and the different superscript represents significant difference
with each other by new multiple scare method (p<0.05). 1)content :
GABA n mole/mg protein 2)content : glutamate n mole/me protein Jdactivity :
NADPH n mole/me protein/ht

3. PTZ YAl XxA & IXIBXZ(LPO) §2 xanthine
oxidase(XOD) W aldehyde oxidase®] &4o}l mixle &3t

HECENE 4 47 ROl PTZE FEE FERHE
o, HEX F IMBAEY g FE3 i, ARz
A] 93.7+7.17 MDA n mole/ng of tissue®l 2™, PTZo) 9J3}F A
SakijollE 198.2+17.8 MDA n mole/ng of tissue® FREIAH &
7F8IAE). EIBLERL 250 mg/ke FoFolMe 158.3+1788 2
ABIR M, HIBLAM 500 ng/kg FATNAIE 79519018 F
HUZRE $ELE ZAE LERRC

Table 5. Effect of GCHDJ on the Brain Lipid Peroxide Content and
Brain Cytosolic Enzyme activities in PTZ-induced Mice

S ipi

Treatment (E;? ki) PeLrgx%e )8(?(11':2: %ﬁ%wgg:

Content” Activity” Activity”

Control 937747 136015 0912008
P1z 0 1982+178° 23120.18° 120£011°
100 201.7+169° 1.89+0,14° 105¢0.13%
GCHDJ 250 158.3+178° 1.66£0.11% 1.0610.11%
500 7952901 152¢0.13° 0.962009"

Each sample was administered(p.0) once a day for 14 days to mice, An one hour after
the finat treatment of sample, mice were receved PTZ(T0 mg/kg, ip). The procedure
was described in the expenimental methods. Values represent means£SD.n=10) and by
the same superscript are not significantty different (p(0.05) each other by new multiple
scare method.

1) content : MDA n mole/sg of tissue, 2} activity uric acid n mole/mg protéin/min

3) activity : pyridone n mole/mg profein/min
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198.2% - 201.7% 0
Q a
% / ; \158.3{:
B o gt . -
Slog3A £ 1.08% msN
s );{ ///2;:/\:\\-\\ . : 0.96°
§ )45/ 2 1,880 5 seéc S 79,50
O |goapiy : +:52a—
CON PTZ 100 250 500
treatment(GCHDJ mg/kg)
[~ Lipid Peroxide = Xanthine Oxidase ~ Aldehyde Oxidase|

Fig. 2. Effect of GCHDJ on the Brain Lipid Peroxide content” and
XOD?, aldehyde Oxydase® activities in PTZ-induced Mice. Values
represent means and the different superscript represents significant
difference with each other by new multiple scare method (p<0.05).
1) content : MDA n mole/mg of tissue 2) activity uric acid n mole/me protein/min
3) activity : pyridone n mole/me protein/min

SIBENE 14 B T8l PTZE ZHE e
1w, xanthine oxidase®] &4 HAHZETolAl 1361015 uric
acid n mole/ng protein/minQidl] 815}, PTZal Q8 Ay Fat
Alojl= 2.31:0.18 uric acid n mole/mg protein/min©.2 FA 3}
A E7Y51R 2, BELAKRL 100, 250 W 500 ng/keS FHAS T
oM Ztz} 1.89+0.14, 1.66:0.11 2 152+0132F, xanthine
oxidase E4do] ZAHANOH, HEMKEA 500 ng/keS FAF
TolAMe BUUNET £FLE ZAHMUTE  Aldehyde oxidase
42 BB 500 ng/keFdZolA] BUNET £EQE
9] 3|=0] BATIUCHTable 5, Fig. 2).

4. PTZ AAA| %32 & glutathione?] &€&F % superoxide
dismutase(SOD), catalase , glutathione peroxidase®] &40 o]
e a4

BEMENE 14 93 Fo611 PIZE d8E RYEAHE
W, X]Z£Z] & glutathioned] RS FHAUHETO] 3074259 n
mole/mg of tissueQlt] H|3lo] PTZol 8t AE {urilolE
16.9+1.32 n mole/mg of tissueE RG] LA LY, ZEIE
719 AAzelol 9ISt glutathione §HEO) 7AH G IH= JEE ¢
AACE.

HEMENS 4 A7 FA5lal PTZE ZHEE SR E
W, SOD 42 FUUEFoIA 3.32:0.25 unit/ng protein O]
Bon], PTZol| 95t AW FutAloll= 6.13+0.31 unit/mg protein
o8 Z716I9rh EELEA 500 ng/kg FoiZolA] SODEY o]
FYUEUA ZAERC

AP EF0] 1.79:017 H;0; decreased n mole/ng
protein/min@lt] HI5KY PTZHHE {uki]ol= 3.17:021 H,O;
decreased n mole/mg protein/min® ZE7}HOm, =E(LHKAL
500 mg/kg T4 PTZol| Q3] E71¢ catalase §4-9] €4
o} FOHAA Z245FArt. Glutathione peroxidase®] 42 &
AriETollA]  114.9+131 oxidized NADPH n  mole/mg
protein/min0]A 20 PTZo} QI3 A FeA|oll= 17284212
oxidized NADPH n mole/mg protein/minQ 2 F7I5191, =

IBLAR 500 ng/kg SolTolA HAMO] ZASIIOL B9
He QIEEIX RYUCHTable 6, Fig. 3, 4).

Table 6. Effect of GCHDJ on the Brain Superoxide Dismutase

Activity in PTZ-induced Mice

Treatment  Dose
(mg/ ke)

Superoxide Glutathione
Dismutase Peroxidase

Content” Activity” Activity” Activity”

glutathione Catalase

Control 3074259 8324¢025°  179+017° 1149+131°
P1Z 70 169%132°  613:031°  3.47x021° 17281212
100 187+194°  547:034° 341£023° 1586+ 145°

GCHDJ 250  183+158° 532#046° 323+026° 1445+129°
500 195+193°  5152051°  248+021° 1367%139°

Each sample was administered(p.o) once a day for 14 days to mice. An one hour after
the final treatment of sample, mice were receved PTZ(70 me/ke, ip). The procedure
was described in the expenmentat methods. Values represent means+S.D.(n=10) and by
the same superscript are not significantly different (p<0.05) each other by new multiple
scare method.

ficontent ©  n mole/mg of tissue, 2) actvity : unit*/eg protein * : 1 unit of SOD actvity
was defined as the which inhibited the reduction of alkaline DMSO-mediated cytochrome
¢ by 50% ., 3) actvity : H,0p decreased n mole/me protein/min

4) actvty © oxidized NADPH n mole/eg protein/min

content or activity

CON PTZ 100 250 500
treatment (GCHDJ mg/kg)
— glutathione - S0D

Fig. 3. Effect of GCHDJ on the Brain Glutathione Content” and
SOD activity”? in PTZ-induced Mice. Values represent means and
the different superscript represents significant difference with each
other by new multiple scare method (p<0.05). 1)content : n mole/mg
of tissue 2) activity : unit*/mg protein * : 1 unit of SO0 activity was defined as
the which inhibited the reduction of alkaline DMSO-mediated cytochrome ¢ by 50%

activity

CON PTZ 100 250 500
treatment (GCHDJ mg/kg)

I-*— Catalase - Glutathione Peroxidase}

Fig. 4. Effect of GCHDJ on the Brain Catalaset) and Glutathione
Peroxidase2) activites in PTZ-induced Mice. Values represent
means and the different superscript represents significant difference
with each other by new multiple scare method (p<0.05). 1) activity
: H0, decreased n mole/ng protein/min, 2) activity : oxidized NADPH n mole/me
protein/min
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