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2 A8 FEAA oA TAd HEdn 23 7Ad AFHY AULEr 2TE FAHE
ARG =02 ASE gAY A7 100-150g W 9 Sprague-Dawley Al 9] ratE 4% #
0N T EXF F1 FAAA ALEE A
3) A%

Pentylenetetrazole(PTZ), 7y -aminobutyric acid(GABA), L-glutamic acid, B -nicotinamide
adenine dinucleotide phosphte( 8 -NADP), bovine serum albumin (BSA), a -ketoglutaric acid,
thiobarbituric acid, glutathione reduced% & Sigmait® A EE AH£39 29 xanthine sodium
salt¥ Nakarairl AFE AHE&AT 19 ddo AHEEHE Z& AYH &uie &5 WA ¢
BEE AFAA FA3S ASE A

2. WY
1) A949 =4

M2 100g€ round bottom flaskel ZFF<+ 1,000mist 74 ¥ o WU/E F&8A
12087 7183 92 500ml B9 AgAE 4T 5000rpme 2 208 ddEestd YA E
A A% T rotary vaccum evaporatorg AMEHAM 4% FFAA AVA 2 167ge ¥ F

2 4y 998 352 945 Agsdn.
2) AY 4% wde 44 2 g4 Fo

detro A §2 A4¥ 2dd Jbg Bel ALHD e PTZE A8ds 28 #¢ 2
44 93 A49S AANGT B2 HAE nsie A L] AN 48 354
griAe 2E FHE 08 ool BAE & e §3FA s FoT 70-80mg/ked & F
F vl dHsGR AAREo] W T0mg/keo] £33 AY 2F 2dE AAF oF HYE
AN

AYFELE TR EfFdtd dz2, 42358 Fo7, PTZ Z87%T 2 42 AAA
¥ AdE 7N dYTez BRAoY A4 AT 4B 249 o 1072

AYFEL AHE3A T

1% carboxymethyl cellulose(CMC) € 9o] AgAZ HAZ FE2EL kg% 100med &F 2
19 13] 3093 esophagus needle & AHg8 ZAZ AT F939o9, dxde 2 Wy
2 1% CMC 494¢& 47 93t

&3 convulsive dose $42 ZA$dlE vpA T 597 PTZE kgd T0mg o £F 02 I3+
A3l HF Fo 308 Fo =43
3) 343 A& 49

AYEEY AT kgD 100mg £33 A2 328 2¥& 19 13 0¥ 4 $8d 27
2o ¥ PTZ f¢ Zdo] oist 344 28 4y 4A3%0

PTZ 9 ¥ 302 %<, 238 AF Az(onset time)-F# A& Al ZHduration)- 3 5 AI3t
(recovery time)s & @ﬂﬁ‘lmﬁ 7 A9 A E(degree of convulsion)E 0NA 57479 6¢7
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¥ sta 2t dAld) &3te AEY A ¥ EF FAsd oA F A4 3

82 Aol AP Zx(severity) 2 EA ATt

@ Onset time : the time when the first convulsion began after kindling

@ Duration @ ¥ [ the time each convulsion finished - the time each
convulsion began] / total frequency of convulsion

@ Recovery time : the time paralysis of limb finished after discharge

@ Severity : X[(Degree of convulsion)X (frequency of convulsion for each

degree)] / total frequency of convulsion

A2

4 b

7
48

to Hr

Table 1. Classification of signs shown in each degree of convulsions

Degree of convulsion Signs
0 No signs
1 paralysis and fibrillations
2 rising forelimbs and convulsions
3 weak jerking
4 strong jerking and jumping, shouting
5 lasting of typical tonic-clonic seizure, expire

4) 8499 %4 ’
2Yd FES OF AT O FAZY AFAE e dAsd ¥ 24 FE33 09%
A2 Hdgdz Ae g 23 1g 9 1 w9 0.1M potassium phosphate buffer (pH 75 : ©] 8}
KP buffer 2 %8)E 73t W3l A glass teflon homogenizer2 vhsi&t it o] vl d
A& o] &t HxAFo HAstADY dF ¢ glutathione@d % Z Ao A&ttt vt a 3
4 dRE Hsted 10000 xgol A 1AESG QARIANA LEKS Fx o] LEKS ol %
3 HZZF9 xanthine oxidaseZFAZA Yoz AL3 ¥t &%  y -aminobutyric acid
transferase (GABA-T) 4 2#9 ZA9L Gonazalez S2V9 Wile] wa nyFAdL
35000 xg oA 30T AR A& EBES LI
5) 4849 &4
O GABA-TY BAHEA
GABA-T® #4-& Bergmeyer5o W™ wel 94439 015 M KP buffer (pH 80)°l
a -ketoglutaric acid®t 7132 GABA 2 ZA® 24U Hzbste 37TAA 30&3F g7
g, ol AP succinic semialdehyde Al ZFE AU NADPE A7 2 2087 ¥ A1 A
A4 == NADPHE 340nmollA ZAste] g4 A4S AAsG. 49 EAEE WL 7

e

i
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Imge] ©ejo] AAAZ NADPHY %2 nmoleZ EA AT

@ Xanthine oxidase 423

Xanthine oxidase(type O)&4 Z%3& StirpeS 9 $¥?d Z8 01 M KP. buffer(pH 7.5)
AR F 714 xantine 60 M EL T4 HE M7t 371CAA 587 wgAN g, 20%
TCAE 73t AGHA 7z AR H. old AAHAZA uric acidE #HF 292nmol A
THEY HSE FAHSNAY Fa9 FAHEE AAAY. W, xanthine dehydrogenase (type
D)EAL type 02 84 =R w3 ZFd| coenzymed NAD 100mME #H7ts) SUsA 2
AN dg AR89 U2 @A(total type : type D+O)ol A type 09 &AL #F goz
ARG, 249 BAEE 159 Imgo @¥Ae] AAAT uric acidy %S nmoleZ YEl
Wtk ¥, xanthine oxidase®) ¥ A#4¥] A& & xanthine dehydrogenase % xanthine
oxidase oA oW &9 #BAE o|&3t9 xanthine dehydrogenase(type D)ollA
xanthine oxidase(type O)29 A& v && 0/(D+0)Y ¥]2 &3}
6) A Ad9 §F 53

B A 3F £4L Ohkawa 59 FH¥ Fa 27 vig7dd YFZo] 81%
sodium dodesyl sulfate, 20% acetate buffer(pH 35) % 0.8% thiobarbituric acid(TBA) &4 &
7bah 95Tl 1A B wgAFn Aoz WwAE dg A4E TN TBA reactive
substance® n-BuOH : Pyridine(15:1) 4oz o|dAA 33 52mmolA FIE ¥IE
ZRste A3 @8 in viro APolAE Haber-Weiss®$®g o &3t 3004 M9
Fe(ID¥ xanthine-xanthine oxidase system& #7}AZ] 3ol & 2@ ALFEES
HA7INA g A7 g AA Y malondialdehyde(MDA)9l &#F& &As ot H4tsix 29
e ol Imgd AAE MDAY %€ nmoleZ YEIRUT.
7) Glutathione 3% =3

z8%9 glutathione®# ZAL Ellmane #$a®e Fao] 27 oo dHFo 4%
sulfosalicylic acidg 73] AGHYAA AL LEK 43 F 0.1mM 55 ~dithiobis (2-nitrobe-
nzoic acid)® ¥H ¥ 0.1M sodium phosphate buffer(pH 8) 4R FL YW $t&AA AXH
p-nitrothiophenol?l ¥FE& #% 412nmol X 2380 ¥5& M43at9oh Glutathione 33
S 23 1g7 #HHo IdE glutathioned] %< nmole2 YEHUITH
8) a9z JF

oo HAL Lowry 59 W%} 28 bovine serum albumin & FEFESZ do 4
Aatgo. #8, 48479 FAAM2E Student's t-testE o] &3 AMsH .

m. 34

L AGAUgN AZdFEE0 HxHF9 GABA-T &4 At 9%
ALFEEL NYddd §$3& s HAAY dE H 245 A4 A4AD 2

29 GABA Efas 8 ¥stE &3t Table 291 YU
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HollH 25 UKol ALFEEL YA 942 A Fh8Ao] 148nmolec] Yoy Az
FEES HHEA de Z48A dAH HiiFo] 02mgHA HUL W AT
1.12nmole, 0.3mg& #7185 9S mWE 10lnmole2 A x| d) vldtd FTAZAo] o4 A
AAEE #IE § AN

2. NBUON ALF2Eo] HxAZFo FAHAD F3o] vA: g

AAHo2 A¥AU Fe(ll) xanthine/xanthine oxidaseZ] & ¢] &3t HAaguwe s A
AN BBz A25FE5 FA8EHE ZEFA Yt Haber-Weiss &< o]

% FARAA EF g dFol AAFEE ¥LE GAdAA HIAAI L 7TAAM 1A
T WA OF H 2259 FasiNde §#FS #Fsto Table 3o et

aber-Weiss ¥Hg-& o] &3t HAsAd &3 ZHIHS ¢ A
Z229 HAsA A o] 524nmolec] Aoy HLEFEEL HIHA
FAst A A9 gFo] Zadte HUFEEY H/HEFO Img/mlE
19 &Fo] 324nmoleZ A txA o vlatd @A s d §F
on H7tFol 2mg/ml HA AL dWE HAASAA FF 7Aad
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o FHEEE EYsHA HHAZ 4& ¥ A F xanthine oxidase
& #2389 Table 49 Yetd

o H7t2%g 2l WA xanthine oxidased AL FA3AEL o
type 09 A% dlzx9 &Aool 024nmoledl vleto] AZFZE9 H7t83Fo] 02mg/ml H
A FAE de 2840 0.15nmole 2A thZ Ao vlato FAAUAE FA28AH JAZH7L
et ew 05mg/mlE A #7ts9S dE 0.10nmole® AAAL7 ¢S ZEH3A. Total
type(D+0)9] A% AZFEFEL 05mg/ml A H/etgS 2SS T28Ao gz
0.79nmoledll v & °F 35% Ax AdAE 051 nmolex Y Eytt},

Xanthine oxidased] type D2 Y E type 029 FAFuE B3PS o, x2A9 #A%
4 7F 304%1dl vlgted AL FEES 05mg/ml HA F7HAS dE FA%87) 196%2 o
FAd vlte] o 35% FE FAA dAEE 3L+ AN
4. ABFZE9 Fd 7| GE F74A Fgo A3}

A2322¢ ZAT F A58 AF kT 100mgd £3FE 54 712k 109209 ¢
092 47 dEstq AT FAY 0 ke T0mgd PTZ2 Zd g =AU 29 FE
T QAR AZFEEY F9 7|70 B2 §74d FL9 wag FEFA] 1 AHE Table
59 JEr T

¥ A& AzZHOnset time)d Z ¥ A& AZHDuration)> Ul Ad7 ZFAA doE st
g Bolx ggoy, 3E A 7HRecovery time) ¥ A A Z = (Severity) WETo] Zr7 373
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23 478 Jepd e vE Fof 10980 3432 44, 094 27587 378 MAM3E 7

A%t e Boln, 0¥ FATdME 2278 292 AA BAHAG

5.3 % GABA-T &4 A AZFEE9 9%

ZFEES HEFEY AF ke? 100mgs £Fo2 19 18 3047 A+ T o3 4

TES T4 H2AL HEso HF GABA-T 849 WEL =43le Table 6o Y
A

ol AAE AYL F2FY T4 A4 o] 1.48mmole/mg protein/hrel 8l ]3] 25mg/kg <
Ad22E2¢ 54 4379 HF GABA-T AL 133nmole, 50mgkg FAT
1.29nmolecl 1 &8 53] 100mg/kgs] AZFEES T4 24979 Hx2AF GABA-TEH LS
1.07nmoleZ2 A ZF wdo o 0% AL FAXHUA LA Z42EL 4 & U
6. d T FAA8AA FF W vA= ALFEEY 9%

AZF22& HYTEY AF kg% 100mge] €722 19 13 3097 A+ F4F dg, 4
559 HxAF AAAY §F 95 & =Hsto Table 79 Yl

AZF2ES FostA & dx29 HzAFY FAdAE TFL 284nmoled dl H] 3
25mg/kgel AZFEEEL T AP HF FAsAF FFLE 253nmole, 50mg/kg Fo
T 209nmoleZ2A AAFEEY Fod84F gEHE HF FsNAY FFo| 7-}-’2%3
¢ F AAoen, 53] 100mg/ked AZFEEE FA% YTy HxAF FAsA A T
2 137nmoleEA 2Tl vdtd] o Ak A KFAGJUA FFo] FL2ES I ‘%.} A
At
7. ¥ % glutathione®dF W 5o VA= ALFEEY 4F

APEEY AT kB £F 100me HEFEES 09T A7 FAF ¥ HAzxAF
glutathione % W% & F A3t Table 89 YeEUA

2T APEEY H22F9 glutathione TFE 2.32nmolec]f 2], AZFEEY Fod
vl &3k} glutathione® ZAF §Fo] Z719 ¢ ¢ + ANeH, 53] 100mg/kgd A2FEE
S S AT HzAF glutathlone J 2 330nmole& A WxFo vstd < 50% A
B2 FY4UA ol F1E S #EY 4 A
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Table 2. Effect of Buthus extract on the brain GABA-T activity in vitro

Dose(mg/ml) NADPH nmoles/mg protein/hr
0 148 = 0.11
0.05 140 £ 0.10
0.10 123 £ 011
0.20 1.12 = 0.08*
0.30 1.01 £ 0.07+

The assay procedure was described in the experimental methods. Values are mean*SE. for
3 separated experiments. Significantly different from control (*:p<0.05)

Table 3. Effect of Buthus extract on the brain lipid peroxidation in vitro

Dose{mg/ml) MDA nmoles/g of tissue
0 524 + 625
0.10 509 + 524
0.20 423 £ 609
0.50 405 £ 547
1.00 323 + 496+
2.00 243 * 3.70%=

The assay procedure was described in the experimental methods. Values are mean* SE. for
3 separated experiments. Significantly different from control (*:p<0.05, **:p<0.01)
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Table 4. Effect of Buthus extract on the brain xanthine oxidase activity and type conversi-
on ratio in vitro

nmoles/mg protein/min Type

Dose(mg/mi) Conversion
Type O Type D+O Ratio(%)

0 024 £ 0.03 079 £ 0.08 304 * 32

0.05 022 = 0.03 0.77 + 0.09 286 = 30

0.10 0.19 + 0.02 0.70 = 0.08 2711 £ 26

0.20 0.15 £ 0.02+ 0.62 £ 007 242 * 25

050 0.10 £ 0.02%x 051 * 0.06% 196 £ 2.0%

The assay procedure was described in the experimental methods. Values are mean* S.E. for
3 separated experiments. Significantly different from control(+:p<0.05, **:p<0.01)

Table 5. Changes of anticonvulsant effect after scheduled-administration of the extract of
Buthus in rat

Onset time Duration Recovery time Severity

(min) (min) (min)
Control 184*19 1.3£04 373142 47+05
10times 177x14 1.3%£0.3 343%40 44103
20times 178x15 1.2%+0.4 273%33 3703
30times 18217 1.1£0.3 22.7+3.1% 29+0.3+

This extract was administered orally(100mg/kg) daily for 30days to rat. PTZ(70mg/kg) was
injected subcutaneously. The assay procedure was described in the experimental methods.
Values are mean*SE. for 10 animals. Significantly different from control(*:p<0.05)
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Table 6. Effect of Buthus extract on the brain GABA-T activity in rat

Dose(mg/kg) NADPH nmoles/mg protein/hr
0 148 * 0.11
25 133 £ 0.10
50 129 = 0.10
100 1.07 £ 0.08+

This extract was administered orally(100mg/kg) daily for 30days to rat. The assay
procedure was described in the experimental methods. Values are meanX*S.E. for 10
anmimals. Significantly different from control(*:p<0.05)

Table 7. Effect of Buthus extract on the content of brain lipid peroxide in rat

Dose(mg/kg) MDA nmoles/g of tissue
0 284 + 325
25 253 £ 3.77
50 209 = 4.08
100 137 + 2.20+*

This extract was administered orally(100mg/kg) daily for 30days to rat. The assay
procedure was described in the experimental methods. Values are mean*SE. for 10
animals. Significantly different from control(*:p<0.05)
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Table 8. Effect of Buthus extract on the content of brain glutathione in rat

Dose(mg/kg) GSH nmoles/g of tissue
0 232 £ 020
25 277 £ 0.22
50 304 £ 024
100 330 £ 0.27+

This extract was administered orally(100mg/kg) daily for 30days to rat. The assay
procedure was described in the experimental methods. Values are mean*SE. for 10
animals. Significantly different from control(*:p<0.05)

v, 2%

BB (seizure) 2 ot 712 A& wwy)de] ¥AA Fn lon, el B]’ﬁ"”*
A A7 HEo EAHoz AFHE ALHo 1 A KEA g3 dojue LA Hom
3}1—1” FEARA Aol oA Y WHe F2 FAH A -dAto) - HEFZN HPA 5“

TR 4EToR A "EHEI%Z- Aoz A%z gu.?

«743”}1] A74#%E BHE $A glutamic acidl 9% FF9 F&AE AAAL 5H
GABAY 93 a4 "]73"*% N 78 Ax2 JF IR ASNHE M 79
& BRE 21 glon, ABFE ATYFE F2 drld 2Ho] TFojA dk FHG?

718t 922 %9 oxygen free radicalel & FAsix A FGAH V! 42 =522

o %4 2 glutathioneZ< A5EAY 2#2¥5¢ 1 9902 B3 Yo

a2y FAEA 59 BAABA]L 2Fe 2HL AHAGOY, B Bl 2FHT 19
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2 Bkl £3 BEAQ 269 AzA"z pREg" PP guue"” 2 o
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Ago] Ty dR- QR EE- ﬁnggm AEES BYRMESNE A48 2 g,

HEo # AYATZ o= XK $% %0 ¥%F GABA-TY ¥4 A GABA ¥
27N 7)1 3, glutamic acid &< AAd FAAREL doPda g 2 ol ok
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PTZE %53 A7 FEAZ, chloride ] & A= ux= GABAY A E& AHss Aoz
21250 goy, AAE Ad /)AL LeiAA @dn gleon, A 2D 2AE fEiE A
Y RdEMY REI W F2 ALEHD s Eol|t.

ALFEES AANAT 48 559 convulsive dosed PTZE Fod3ln FALRAZL A&
A3 EA @ ZAZEE #E3YS o AEFLAL, A&ARdE 02 4F&E )3
T %oy AU HEANRY HURE} AEFEEY -r°"1°l] ot dASA 7
2HE AoE Hol AZFoe ZAAAHE AFFHE AN E FEA L] FasH U
Jetdz gich. &¢ AZFEEL 9 598 F GABA &3 EZ.:"J GABA-T 44
st E BEHE W kgD 100mge SFAA FLBAHL F94 A AL E BEE +
Aded, ol Aol HAFA AAAN FFAH ALEIYA GABAY WALE AAANA HF
9] GABA 558 F/HNIIBEZA AEAHE AN E Ao 4T F . o} f{Eo
free radical ¥# parameterd] HAEA A9 FFWAE AL HPAFNME HEFFEC
Fod 3 ¥ AR HxAFY AAGNAY FFE 7 *"171‘“ v #EHAG
HEFEY 28 AAUY SHER SHEE A JdEE 7 de W SAEEY A
AuiE £ F Tk gol YT FAY Aoy ool JtF }“’43} 2o A a4y
H=Ede dEHQY EZ2 glutathioneE £ F7F Y=t o] & HFFAA o] o F
oA & tripeptide2 A A ZE 2A g2 -rEfS}"W 9]-‘?’~ EA4EAS A7 A%
3d wge s e B AnzxzEe ® % ¥ z2%9 glutathione %
W e BANAE W ALY FAFEY Hz2F9 glutathxone g ekt of ’B“ 47417} o] & 3
oz € BEY F AUE d oo Hol HzAFY SAHAED FHE AF
FZ2E0 U £ 9& Aoz AZEY,

oS g AZFos GABAY Assd wsE zdsi=

AEol XH o £3 UHoz AdEH=
T AE HAFAE duEs de FHFLE AY
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209 FABEA U@ FeltL 2 1AL eI dad, PTZ 45 24 2% 29
S$EAY A 22 94 BRE BRSE #9, ¥27 59 GABAS BAY AgeA o
AUZY AE RWHFLA ALFEEL o859 AYS 4¥ F 0o Be ARE 99
o,

1 d23582 ANg#dAN GABA ¥8a4<9 GABA-TY #4& A7 F=d &
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= ABSTRACT =

An experimental study on the anticonvulsive effects
of Buthus extract

Shin Hyeon-Chul, OMD" Yoon Cheol-Ho, OMD* Kim Jong-Dae, OMD" Jeong
Ji-Cheon, OMD, PhD" Shin Uk-Seob, PhD"" Huh Keun, PhD"""

In convulsion state by PTZ in rat, anticonvulsive effect and some of ¥ -aminobutyric
acid(GABA)-related mechanisms of Buthus extract in brain was experimented.

It was inhibited GABA-T activity, lipid peroxide generation and xanthine oxidase activity
as scheduled administration in vitro and vivo. And the content of brain glutathione was
increased as scheduled administration in rat. In convulsion state by PTZ of previously
managed rat by Buthus extract, onset time and duration were non-specific changes but
recovery time and severity was remarkably reduced.

In conclusion speculated that Buthus extract inhibits convulsion by control of GABA
content in brain.

[Key words] Buthus martensi Karsch, GABA, lipid peroxidation, xanthine oxidase,
glutathione, anticonvulsive effect
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