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I.% &
1. ¥

1) HKE Y #5

F%E P pentylenetetrazol, pentobarbital, chlorpromazine,
strychnine, bicuculline, picrotoxin, ¥ -aminobutyric acid
(GABA), L-glutamic acid, o-phthaldialdehyde(OPA), 2-
aminoethylisothiouronium  bromide(AET), bovine serum
albumin(BSA), ATP, nicotinamide, NADH, NADPH, «
~ketoglutaric acid, aminopyrine, glutathione reductase,
N-methylnicotinamide, 2, 4-dinitrochlorobenzene, L-a
-aminobutyric  acid, UDP-glucuronic acide= Sigma$d,
glycine, N,N'-methyl-bis-acrylamide, malondialdehyde=
Aldrich®, propionaldehyde, reduced glutathione, pyridoxal
5'-phosphate (PLP), oxidized glutathione= Fluka$,
semicarbazide, 2-mercaptoethanol, phenol reagent: Junsei
chemical$, trichloroacetic acid, sodium tungstate=
Katayama®!, High performance liquid chromatography
(HPLO)l ¥ 3 methanol ¥ ethanol® Merckiit
HRe FASRCH, 7 FHE RBS HH WA —
was FEASIA.

Bl A BB membrane filter(Gelman, 47
mm, 0.2 Um: Microfilteration systems, 13 mm, 0.2 pm),
filter holder(Milipore, 47 mm: Gelman, 13mm), UV-
spectrophotometer(Shimadzu, UV-240), refrigerated
centrifuge(Beckman, J2-21), ultracentrifuge(Hitachi,
65-P7), HPLC column(Water, RP-CI8, 40 mm LD. 10
i), HPLC pump(Varian 5000), HPLC controller(Varian
ODS 401), fluoresence detector(Varian), cold lab.
chamber (Korean manhattan, KMC-8512), ECT unit
7801(Ugo Basile, Italy) Sol2ich.

2) ®H U BHel By |

BiHe REASHHERARREAA WA R
A% EAANCH, BFS <KBEEVO) £RY Wy
LKMBOZ 1S REMES SRS Table 13 2o

Table 1. The Compositions of Samulanshintang

BEED £R2 RE(g)
5 Angelicae gigantis Radix 26%
BEE Paeoniae Radix 2625
300 Rehmanniae Radix 26%
P Rehmanniac Radix 2625
A¥ Ginseng Radix 2625
Bit Atractylodis Macrocephalae Rhizoma 2625
B Poria 2625
BFE(Z(#)  Zizyphi Semen 2625
EE(H) Coptidis Rhizoma 2625
EF(1) Gardeniae Fructus 262
¥9% Liriopis Tuber 2625
L] Phyllostachy 2625
REN (@A)  Cinnabaris 1.875
KE Zizyphi inermis Fructus 3600
*(1) Oryza sativa L. 0.800
Bif Mume Fructus praeparatus 2.200

Total amount 295 g

L EF 1006 2R P RS BAS dlgd Aikst
o] ZEkE 2 SRR A ML RS IHAT WK
rotary evaporator® W BT oS HEER Wb
REELRSY BE 86532 9o F Wipo) £EEZ =
BES FEEEkE MR BRI Rk BA
+ mouse 3% lkg® 100, 200, 300, 500mge} VAL
BRBED ARS HHES RPE 4EE%/kd BEHNY
18 1 108 £0O= #&Rsigoh

3EY

BREe BRRRIYHESYE 2% ol ame
A —FQ PRFGRE © 20420C, BE ¢ 40-60%, B :
1265/ light/dark cycle) 22 2 $9 #EA7 f8E 259
Aol ICR% MM moused MBI BN 51 4
B 59 89 9oz jeRsidh old EEEMS A
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2. PIEFERO| 0|X|

1) ERERIER

HetE ICR mouseZ 1B 10WEl2 st FASAT B
BYES ROk#Esty 10 %9 pentobarbital 50mg/
kes BEMEA hMstd ERRKETel WRRRE 2 BRI
5 HE HEEY BT
Hstacth

o

x

chlorpromazine 1§

2) aEEHE AT

# mouseE 1BE 10Wh2], 14 2rb2l2 ot HER [
Hel #EE @ES mouses EHSAU T HEN S5
acitivity cage™el EEAT % ERWE ¥k s},
el Al wet BRM E%S BAs —E
1 HE FESt EEES RESE B activity
cageZ FIH3IA 05, 1, 2, 48 55 moused H
FEHES WEstAo BBy
< AT

L
= A%

Z-& chlorpromazine

3) Egvinbnae BT

% mouse 10vt21E 1#C 2 &l Dunham® HiEYe)
B EfE 4om, Sromo R EEEsHE RS 55 LE %
TalA &< mouse® HE FiH ol Eilste HHWEL &
QHmety 05, 1, 2, 405f00A 28mo E T3 moused)
ESR, BHHBEYES chlorpromazine f#
st

£
=

3 mER YR

1) RAEEREE

Woodbury 9 HE ol #es) HRyE flgsEES
P, £EAWKE BT @Rl 50mA, 110V, 60Hz2)
EERE 0287 @& Ade) BEh REEgE) &
Be ER2 SREREE) @R ¥ o FES BE

2) StrychnineL2 HHe mi

Araki 59 HiFEY o] #3) strychnine 25mg/kg e M
Aol 4ol st BE 2 o HES BN
=3

3) Pentylenetetrazol(PT2)2 FHa=! mig
Sohn 59 K"l #sl PTZ(T0mg/kg, sc)g iE4f
sho fitle] B 2 FECO HES BESA

4) Bicuculline ¥ picrotoxin22 #E = m

Holland 2 #3#¥e) #a bicuculline(3.2mg/kg) 2
picrotoxin(5.0mg/kg) S H4Tsle] fEilte] i 2 FEroo
AEES st

4 BEES| BR

BRIWS RIS RE BEEAA HEERS Y
s wak skl ISAEmS Rdety 09% £E Ak
= e % M 1g% 1mle) 0.IM potassium phosphate
buffer(pH  75& st G TFolM  glass  teflon
homogenizer2 EERESIA T GABA-T & BlEe BX
e B HEES 35,000xglA 304 EOoEEsH
22 LEHE EASHES GAD & HiES BEES
FAA#E 1mM  aminoethylisothiouronium bromide®t 2mM
pyridoxal-5'-phosphate® f1&3H= 0.3M triethanolamine
buffer(pH 68)% HE EERES o2 15000xgolA 200
OBt 92 EBRS MEESEZ FHHsIGY
HeAE 1g% 41589 01M potassium phosphate buffer
(H 75)F mated ki TolM glass teflon homogenizer 2
Bttt o) BEMHES homogenate FEIC.E dgon, o
AL 600xgel A 1077M EUAEESt 8 2 RER Wi
£ BREsta oAl 10000xgel A 200R BOoBEstd T ik
Wl —EES 0.IM potassium phosphate buffer(pH 7.5)
g mstZ WHMNA mitochondria HFICE &7 FiEme
A 105000xgoll Al 1IER B9t BROSEESIY 9 LB
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=]

S cytosol FEICER, 1 KEHel E-% &9 0IM
potassium phosphate buffer(pH 75)8 st BB #KE
microsome F¥22 3t9dh mitochondria® microsome 4
#le BT % BELIESY BRECE FASAD oY
Al 2olA homogenates glutathione 2 lipid peroxidation
&89 8%, cytosol 7#lE xanthine oxidase, aldehyde
oxidase, superoxide dismutase, glutathione peroxidase i&1E
o PESN FAH2Y, mitochondria F#lE catalase &M
BES BRESZ ERYED

b, MiKS| £1tB#) HBE ¥ MRBH HE

nige ELEr REE & 89S RkM7HAE WA
% I8 S oot RIS MEXHKOZEE M
< By EOaEstd @ES AEEst o Clinical
Spectrophotometer(Shimadzu, CL-700)& #HIfste alanine
aminotransferase(ALT), aspartate aminotransferase (AST),
alkaline phosphatase(ALP), v -glutamyltranspeptidase(GGT)
2 sorbitol dehydrogenase(SDH)¢} &i#EES HiESScE 0
%4 mEc EDTASH +dAVEE T HEERIS F
3 magelA HmEK(WBC), #MSk(RBC) ¥ meFo Hal
of mIRE N ER(Japan, Sysmex K-1000 Cell Counter)E
FiIF st gt

6. K8 + GABA ¥ glutamic acid® &8
B

al
ES

MEkEE + GABA glutamic acid &8 #MES
Allen 59 FEYE o7 BESFAT. BAAHS 1mM
aminoethylisothiouronium bromide®t 2mM pyridoxal-
5'-phosphate® @&3= 03M triethanolamine buffe
r(oH 683 10% MROEHS TS TH 15000xgol
2058 JLUo#Este 92 postmitochondria 78E —&
82 200mM potassium phosphate buffer (pH 68)} i
M % kifrel ethanolZ BREBAATL )AL FLHEE
¥& HEHS membrane filter® AN WA
Wi o] £FY GABA R glutamic acid®) 5E&

L.

S miEvay AEvlEId=E FiMstd SEAY % E
#ER o) MERERERI(GABA: 1134, glutamic acid: 19.87) %

HEgERe % EE BB #d 1 S8 Exsdld
(Table 2). GABA ¥ glutamic acid®] &€& #M#& &8

B 1mg¥% nmole® JERISiTh

Table 2. Conditions of HPLC for the Determination of
Brain GABA and Glutamic Acid Concentration

in Mouse
Parameter Conditions
Column RP-C18(150 x 4.0 mm LD, 10 um)
Flow rate 0.6ml/min

10mM potassium acetate buffer

Mobile phase 116 5) — Methanol

Gradient Methanol 20% — 70%/40min
Attenuation 8
Detector Fluorescence detector

(AAC : 340nm, MEm :© 450nm)

1. FE#RRk o BERtIEES| SRAE

=
[s]

Ohkawa 59 HiEVo| #ealol fGidh 1g% ofEE)
SHEWKE fpsl EERSlY, o EERMESl 81% sodium
dodecy] sulfate®} 20% acetate buffer(pH 35) % 9
BRLZ 08% thiobarbituric acidE ME % HBCAA 1
Refl] 3¢t REAZ % FifdA 8274 n-BuOH :
Pyridine(15 : 1) &mstd 1578 058N % 4
9 n-BuOH : Pyridine &g H3lY ikEk 532nmelA
I Bk AEsY BEsdhigol I ARS IR 1
‘¥ malondialdehyde nmole £ FR3I ot

8. B&#E#: & glutathionee| EEAIE

IS o glutathione& & WES Ellmand) %ol
#3lo]  fEkA#E homogenate 05mlo) 4% sulfosalicylic
acid 05miE MELL 2500rpmol M 1050 B8 %
&% 03mlE M3t disulfide reagent 27miE ¥ 3 20
7 K& % 412l REEES WEST BEBER
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of #ste] HESAH
9. BERAM A%

1) GABA-TS| EMBE

GABA-TY i&HS Bergmeyer®) %ix7] meh —i
£9 015M potassium phosphate buffer(pH 6.8)] 60mM
a -ketoglutaric acid 100019 ZE<Q 4M GABA 50u ¥
B BRI 100018 FIste incubatorl A 305 K
A ohg, oldl 4 ¥ succinic semialdehydeol Bi%
%9 012mM NADP 10WE #ste 2058 REEAA
4 s NADPHE 340nmollA REste] 8% 4 &
e,

2) GAD2| EtflE

GAD®l &S Allen 59 %" met —gge
200mM potassium phosphate buffer(pH 6.8)o) FHEl
0.4mM glutamic acid 20009} BhE2% <) 10mM pyridoxal-
5'-phosphate 400u % AEE BHFRIE 100WE A Hh
ko incubatordl A 2057 KIEAIZ % skivel ethanol 2.
REES #TAIY EoaBksld 98 L% membrane
fiterS EASH WAT & 1 Wi Pl #FF GABAY
BES B AT CEINZE FIASd T Ra9ich

3) Xanthine oxidase2] ;&R

Stirpest Della®] Aol #8te} -0IM  potassium
phosphate buffer (pH 7.5) 30mlol BERE 04mlE st
T K] 60uMe sodium xanthine 0.1mlE hsted 37C
oA XEEAIZ 1% 20% trichloroacetic acid® Mste) K&
BA7IZ LS IS % ANE unc acdS HE 292
mel M IRREE WEST EERRG RS EiE
£ Histdth BREHY Bt 19% Ing proteino]
ERSHE uric acid®) 8 nmole® JEhRQITH

4) Aldehyde oxidaseQ| Et4az
Rajagopalan 59 #ie) #sle 0IM potassium
phosphate buffer (pH 7.5)% &< N-methylnicothinamide

chloride®t MRS st RIEAZ % EBWY 2-
pyridoneg 300moiAM IREEE WESY EHEREF
Kieste] BHHEES FEsiAoh MRERY B 198
1mg protein®] 4R 3= 2-pyridone®] &L nmoleZ e}
W

5) Superoxide dismutase(SOD)2| &R

Marklund®t Marklund®} %ol #ste]  0.2M
potassium phosphate buffer(200 uM cyochrome C, 100uM
EDTA &% pH 86) 10mlel BFE# 02mlE msted ice
bath koM 20451 KESHT, testels alkaline dimethyl
sulfoxide(DMSO) &# 05ml, blankel= non-alkaline
DMSO &¥# 05mig && st 37CAA 05/ A7
% KR SB0nmANA BAEE cytochrome Cof BotEES Al
E87 alkaline DMSO-mediated cytochrome C reduction®
50% It enzyme&S 1 unit? EESY EHES KR
Esites

6) Catalaseo! Ettllz

Aebi®l HFE ¥z 50mM potassium phosphate
buffer(pH 7.0) Hell £E< 10mM H0,9 B 2%
E KR 240nmAA BREE RESY SFBoEEE
004ImM-1em-1E€ R EHES EEdY BE
HHe B 15E lmg protein®] 4##5H= hydrogen
peroxide?] &S nmole® FRatgh

7) Glutathione peroxidase®| ;&R

Paglia®} Valentined] %% #s| hydrogen peroxide
% glutathione®l ¥ 0.1mM Tris buffer(pH 7.2) o)
A BRRS eY KR MonmolN BREES fiEstz
FHERER %l FHES HEsido BXRiEtd
BliE 19% Ilmg protein®] 4pidte NADPS 8¢
nmoleZ. Fn3kdoh

10. =MFE(LDx) B

SHBEE) WES Belrens-KerberiE™ (R T E
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ol mek mouseE & BHE 3074 & MR range testS FifstaAth
ERUSTRS 2,000 - 2,500 - 3,000 - 3,500 - 4,000 - 4500 - 5,000

mgkgl 2 18 RES d=A AN ERRCl iEstd . REER&

% 2R S FECEES BEstY o Nol ma LDY

s kstgch | mYR@HISE R PR

LDy =D - 3zd/m

D: 2 ECde HRE 2 F ERE AT e B 1) Rrigaee] B4t

d: EEREY 28 m 1Bl EhisL g RiEEe T ES REY BHCE M
o) 4b8e WES MEiTsldsd AEHNUE #{LE

1 BEHE £B 2 HERE WA k3teHTable 3).
ZOES S8 Lowry 59 HiK ol #8he bovine 2) EaEMH 0lXls g
serum albumin (Sigma, Fr. No. [V)-& Z#F0 2 3o {) m#E = WBC, RBC 2 Hbe BIZEsIFov FEMEY

Edh A BBl 407 #ERe TYURIEERER < #te JedA kth(Table 4).
Foretda, HEHS AEHES Duncan’s new multiple

Table 3. Effect of Samulanshintang Water Extract (SMAT) on Serum Aminotransferase, Alkaline Phosphatase,
Sorbitol Dehydrogenase, ¥ -glutamyltranspeptidase Activities in Rats

Parameter / Dose(mg/kg) 0 100 200 300 500

/ No. of Animal 10 10 10 10 10
ALT(U/L) 36.7+421™ 4231897 396+527 430£9.00 3841627
AST(U/L) 689+153™ 6301146 708£17.4 71.7£196 654+138
ALP(U/L) 124.0+305™ 1392328 13504225 131.0+38.2 1268+36.7
GGT(U/L) 23.7+2.24% 65+1.98 284+2.40 2484214 259+1.87
SDH(U/L) 194+1.60™ 20.4+2.10 193+1.74 183+1.62 189+153

The assay procedure was described in the experimental methods.
Values represent means + S.D.
™ not significant

Table 4. Hematological Values of Rats Intraperitoneally Treated with SMAT

Parameter / Dose(mg/kg) 0 100 200 300 500

/ No. of Animal 10 i0 10 10 10
WBC(x10% ) 138+2.17™ 143+2.18 136+321 153+401 158+2.76
RBC(x10% 1) 763+£0.27™ 772£030 7574043 7554039 7871+032
Hb(g/d1) 150+062™ 153051 143+065 148+0.35 1534067

The assay procedure was described in the experimental methods.
Values represent means + S.D.
™ ! not significant
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3) EtEEM DXl BE
NLwmEIERS HRT &
£Y 5 UAHTable 5.

HEA FECfi: 8

Table 5. Acute Toxicity Test of SMAT

ms:é;“g/ 2000 2500 3000 3500 4000 4500 5000
Dead /
Dead L 030 00 00 00 080 050 030

* . The number of dead mice for 24hrs after
intraperitoneally injection of SMAT

2. PRBWHEERO| 0IRIE R

1) EREEER X &

T Liis RS- pentobarbital %% MEIR(EAT <)
o] Emx4T ERIFH L MEREFRO A3 BEE e
A okt 2 BHEBYER #HAS chlompromazine
10mg/kgd FOKBE FEEUS(p0.0) BRERER
< Jep A cHTable 6).

Table 6. Effect of SMAT on Pentobarbital Induced
Sleeping Time in Mice

Dose Onset Duration
Treatm ; )
eatment (mg/kg, p.o.) (min) {(min)
Control 10 360 + 017" 8016 + 6.04"

Table 7. Effect of SMAT on the Locomotor Activity in Mice

Treatment DOose N On_set Durgtion
(mg/kg, p.o.) (min) (min)
SMAT 100 10 347 £ 021" 7807 + 587
200 10 337 £ 019" 7646 + 326"
300 10 341 £ 020" 8721 + 246
500 10 333 + 014" 8390 + 362
cPz 10 10 276 + 02 1785 = 263

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample. The procedure was described in the experimental
methods. Values are mean + SD. and values followed
by the same superscript are not significantly different

(p<0.05) each other by new multiple square method.

2) agBHR0 UX= P&

Moused BESEFHES Wiste) ARG RIGRS o
= JehiA gtou BHEHBYEE FHT
chlorpromazine 10mg/kg?l #FOEE % 3075H 2656
7a FEMYEE05) BFEHRY HAE JeElA
tHTable 7).

L[{ ks 5‘/

FEach sample was administrated once a day for ten
days to mice. An one hour after the final treatment of

sample. The procedure was described in the experimental

reatment - /[;Zse \ Locomotor activity(count/Smin)
. po) 0 05 1 2 ahr
Control 10 6673403 4802+51.9° 3543+£42.1° 258.8+27.4* 2008+31.3"
SMAT 100 10 6946299 4904+478° 372144715 271.1+353" 21024453
200 10 70081375 4340400 35194352 2455262 200.7+355"
300 10 70301208 4906+56.1" 384.7+34.3* 3006433 2303+349°
500 10 7025396 480.7£40.2° 3639430.2" 290.8+44.3" 2006 +35.5"
4 10 10 659.6+450° 25514337 12424337 142.6+299° 1889+27.1"
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methods. Values are mean + SD. and values followed
by the same superscript are not significantly different

(p<0.05) each other by new multiple square method.

3) EBiByacol 0IXs B8

MHEMH TSRS 100, 200mg/ked] HRAME 8
g RS “ehliAl $3e 300, S00me/kg el Festol A
T IFETE ARl 20%9) BEE JERiRS 2

P EMiE RS HRS maximal electric seizure(MES)E
e FHAAE o, & BRfAM FRY ZEE
ehllA] kst Ty BHHBWES #HT phenobarbital
100mg/kg MOXEANMN = BEEFE 2 HCHS IRAR
THTable 9). '

Table 9. Effect of SMAT on the MES-Induced
Convulsion and Mortality in Mice

vt BREHEBEWES #AT chlorpromazine 10mg/kge] Treatment (rr[\)g/slfg , N Convuision(%) M?Lﬁa)my
TE CC 4
_g‘:(;_ L i} % ) o} A ) ) , % .C. RS
BOLA % 307, 1, 2, 4FHAAM &% 20, 40, 70, 30% y— 0 0 0 "
o] WAHEE e S cHTable 8). SMAT 100 10 100 %0 %
200 10 100 10 X0
Table 8 Effect of SMAT on the Rotarod Test in Mice 00 10 100 20 &
500 10 100 10 20
" Treatment Dose Inhibition of performance(%) PHR 100 10 0 100 0
(me/ke. p.o.) 05 12
Control 0 0 0 0 0 Each sample was administrated once a day for ten
SMAT 100 10 0 0 0 days orally to mice. An one hour after the final

10 0 10 10
300 0 10 20 20 10
5 10 10 20 30 10
CPZ 10 10 2 40 70 30

Each sample was administrated once a day for ten

days to mice. An one our after the final treatment of
sample. The procedure was described in the experimental
methods.

3 R R

) RXBREERO 0X= ¥

treatment of sample, animals were received electric
shock(110V, 50mA, O0.2seconds). The procedure was
described in the experimental methods.

T.E., tonic extensive convulsion : C.C., clonic convulsion

2) Strychnine2= HHE &0l o|Xs B8

[ EMBRBES strychnine® 2 8-S ARANAL
o, & HERFIA B Hhele] RN, Bk
H FECHEAAN AR £22 Jehix gt J8y
FBEHHEYES A phenobarbital 100mg/ke RiLM
M FBERGR, FECE 2 HOMRRNES AEMLE
EhALA iERERE Yl itk Table 10).

Table 10. Effect of SMAT on the Strychnine Induced Convulsion and Mortality in Mice

Treatment , n?gflfg) , Onset TE Mortality
nc( %) Lat(sec) inc( %) Lat(sec) Inc(%) Lat(sec)
Control 0 10 100 2406+103° 100 2326+158*>¢ 100 258.4+102*°
SMAT 100 10 100 24181206’ 100 2497118 100 267.2+20.3%
200 10 100 269.3+169° 100 2602133 100 2021727
300 10 100 250.7+£21.3° 100 2136£12.9° 100 2602187+
500 10 100 260.2+168° 100 MM24+20.T 100 27334194
PHB 100 10 D 48441406 40 - 0 -
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Fach sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received strychnine(2.5mg/kg,
1.p.). The procedure was described in the experimental
methods. Values are mean = S.D. and values followed
by the same superscript are not significantly differen
t{p<0.05) each other by new multiple square method.
T.E., tonic extensive Inc., incidence @ Lat, latent time

from strychnine treatments.

3) Bicuculline ¥ picrotoxin2=2 HHE o 0|X|=
PR S RUB - bicuculline 2 picrotoxinl 2 FTi
+ FRAL o, & ol e R, FEek

2 AN AET ZRE JEhRA ¥t Z8u
Pl 2 AT phenobarbital 100mg/kg AEHIRE
ol ME FREEREAE, R 3 SEURHS ARMRE
A iR ERS dehd AckTable 11 - 12).

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received bicuculline(3.2 mg/kg,
ip.). The procedure was described in the experimental
methods. Values are mean = SD. and values followed
by the same superscript are not significantly different
(p<0.05) each other by new multiple square method.
TE., tonic extensive convulsion : Inc., incidence: Lat.,

latent time from bicuculline treatments.

Table 11. Effect of SMAT on the Bicuculline-Induced Convulsion and Mortality in Mice

Dose Onset TE. Mortality
Treatment N
(me/ke) inc( %) Lat(sec) Inc(%) Lat(sec) Inc(%) Lat(sec)
Control 0 10 100 35224452 100 3738+£458'¢ 100 3924+31.6"
SMAT 100 10 100 339.3+28.0" 100 365.9:+285° 100 38524335
200 10 100 33494375 100 386333 100 3821 £239¢
300 10 100 331.9+288" 100 36.9+429 100 378543114
500 10 100 320.3+37.2° 100 34704309 100 3746+26.9*¢
PHB 100 10 0 - 0 - 0 -
Table 12. Effect of SMAT on the Picrotoxin-Induced Convulsion and Mortality in Mice
Onset TE. Mortalit
Treatment Dose ) d
(mg/kg inc(%) Lat(sec) inc( %) { at(sec) Inc( %) Lat(sec)
Control 0 10 100 6150253 100 6276357 100 651.3+215"
SMAT 100 10 100 629.2+381" 100 655.6428.1° 100 671.1+£33.4%
200 10 100 624.1+27.4° 100 65554232 100 6720233
30 10 100 6218485 100 646.7£225° 100 6654219
500 10 100 61821379 100 637.9+306" 100 664.6 1261
PHB 100 10 0 - 0 - 0 -
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Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received picrotoxine(5.0 mg/kg,
ip.). The procedure was described in the experimental
methods. Values are mean * SD. and values followed
by the same superscript are not significantly differen
t(p<0.05) each other by new muiltiple square method.
T.E., tonic extensive convulsion : Inc., incidence : Lat,

latent time from picrotoxin treatments.

4) PTZ2 3% @m0l 0|xl= %

Uh&ms GRS PT7Z= @
100, 200mg/kgel oAl BBREel Wt muEsR
B, JECHE ¥ FECRHEAA FEY ZRE Uy
&okeh ey 300, S00mg/ke s ML o g
HERf H FECEM HFEMOZ BMAYE BEY &
AN BHEHEMES #EHT phenobarbital 100mg/kg
BAGRANN S ERRINREN, L% 2 oS &
EMLE BNAA FEREERS Jehl 9o Table 13).

FENRES o,

Each sample was administrated once a day for ten
days orally to mice. An one hour after the final
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treatment of sample, animals were received PTZ(70
mg/kg, ip). The procedure was described in the
experimental methods. Values are Mean * SD. and
values followed by the same superscript are not
significant(p<0.05) each other by new multiple square
method. TE,
latent time from PTZ treatments.

tonic extensive: Inc., incidence: Lat.,

5 RHE BES mYRES
ERo|| 1R P&

Merkis RN RBE BRES duGik 100, 200,
00mg/kgel FAAME $ERBEC) trate] JREIEEIRNER,
FECE 3 FECEERANM AR £2REE JehA guch
22y 500mgkeS HAAS W EBRENE 2 %
oA REE Hd WHLmigd thad FEHe=
Bing YetiAe e, PTZA sl FEes &
B HEAYE BES & Y BsREywEE 8
% phenobarbital 100mg/kg ROEGNAE FBRZEIREE
f, JECE 9 JECHHS RO BMAAH JuEdE
A< JerdATH(Table 14).

PFIZ#KO| PTZZ FHadE

Table 13. Effect of SMAT on the PTZ-Induced Convulsion and Mortality in Mice

reatment Dose - Onset TE. Mortality
(mg/kg, p.0.) ne(%)  Lat(sec)  Inc(%) Lat(sec) Inc(%) Lat(sec)
Control 0 10 100 457+£3.26° 100 15854587 100 1876587
SMAT 100 10 100 486+2.36° 100 166.4£7.36" 100 193.2+426°
200 10 100 50.3+5.97 100 1806+8.26° 100 2009+746"°
300 10 100 60.7£6.27° 100 2007 £9.27" 100 2503%11.0°
500 10 100 629x7.2% 100 2203£10.3° 100 2604+11.3
PHB 100 10 0 - 0 - 0 -
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Cable 14, Effect of SMAT Except for Jinsa on the PTZ-Induced Convulsion and Mortality in Mice

Dose Onset TE Mortality
Treatment
(mg/kg.p.o.) Inc(%)  Lat(sec)  Inc(%)  Lat(sec)  Inc(%) Lat(sec)
Control 0 10 100 473+237 100 1517827 100 185.3+7.10%
SMAT 100 10 100 462+213 100 15534639 100 188.2+8.42°
200 10 100 51.0+3.11° 100 16084921 100 180.4+8.99"
300 10 100 531297 W0 16861796 100 196.1 +6.35°
500 10 100 5984300 100 16364855 100 2109+9.11°¢
PHB(mg/kg) 100 10 0 - 0 - 0 -

Each sample was administrated once a day for ten days
orally to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The
procedure was described in the experimental methods.
Values are Mean * SD. and values followed by the
same superscript are not significant(p<0.05) each other by
new multiple square method TE., tonic extensive! Inc,

incidence: Lat., latent time from PTZ treatments.

6) MPRWSERO}L PT/2 FHE 22| ol &
WHLmisFEE HH(27) 11.0x11.0%x50cm/30uke],
42975g/30v}e])oll Ro] clean bencholA 2, 4, 8 12, 24f%

W EEEWC WASY PTZZ S FRAAS A,
HERRE] thabe] FEMSEEEMNGR, FECE R FECEERCIA
HES 2RE vehlA) GUtHTable 15).

Fragrance was inhalated for 2, 4, 8, 12, 24 hours a
day to mice. An ten minute after the final inhalation of
sample, animals were recelved PTZ(70mg/kg, ip.). The
procedure was descnibed in the experimental methods.
TE, tonic extensive: Inc., incidence: Lat., latent time
from PTZ treatments.

ws - DOt significant

. Table 15. Effect of Samulanshintang Fragrance(SMATF) on the PTZ-Induced Convulsion and Mortality in Mice

Onset TE Mortality
Treatment Hr N
inc(%) Lat(sec)  Inc(%) Lat(sec) Inc(%) Lat(sec)

Control 0 10 100 436+334™ 100 1623+486™ 100 1926+£6.30™
SMATP 2 10 100 4974336 100 167.8£575 100 190.2+547

4 10 100 4331429 100 171.0+6.39 100 18471698

8 10 100 51.1+533 100 172.8%7.22 100 18091755

12 10 100 50.9+6.34 100 165.3+6.74 100 191.4+837

24 10 100 49.2+513 100 168.0+899 100 189.8+9.11
PHB(mg/kg) 100 10 0 - 0 - 0 -

,ll,
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Table 16. Effect of Samulanshintang Distiled Water(SMATW) on the PTZ-Induced Convulsion and Mortality in Mice

Treatment Dose Onset TE Mortality
(mi/kg.p.0.) Inc(%) Lat(sec)  Inc(%) Lat(sec) Inc(%) Lat(sec)
Control 0 10 100 439387 T 100 159.1£100° 100 183.1+8.10*
SMATW 8 10 100 453+4.29 100 160.3+£9.78" 100 179.9+£7.56"
16 10 100 46.0+458° 100 157.7+9.36" 100 180.6:8.90"
24 10 100 457+£531° 100 1539£104 100 181.9+£7.84"
2 10 100  434%455° 100 1614117 100 1784+997
PHB(mg/kg) 100 10 0 - 0 - 0 -

1) EmYRWBRKER0| PTIZ HFRE FR 0Xs
EZ S

MpEmERGE RER B4Eshs kERE BRD
WL 8, 16, 24, 2ml/kes 1080 KOHKMET PTZE
B FRAMNAL o, B e FBIEREE, 5T
C& Y RN FES ZEE JeiA) 4t
8 BUHRYES AT phenobarbital 100mg/ke #8
RSl SUBBmee, s 3 RCHES 58
o2 B A HERERS vehl Ach(Table 16).

Each sample was administrated once a day for ten
days orally to mice. An one hour after the final
treatment of sample, animals were received PTZ(70
mg/kg, 1p.). The procedure was described in the
experimental methods. Values are Mena + SD. and
values followed by the same superscript are not
significant(p<0.05) each other by new muiltiple square
method. T.E., tonic extensivel Inc, incidence: Lat.,
latent time from PTZ treatment.

4. B8 # GABA ¥ glutamic acid &0l
0|X= mEYMRWSISES B

GABA 589 7% HEfo] 216+0.11 GABA nmole
/mg proteini®] Htated PTZ MBS 1.17+0.08 GABA
nmole/mg  protein® 2  HASEIL, ORISR E

300mg/kg ¥ 500mg/kg HAEES 1871017, 1.89+020
GABA nmole/mg protein® 2 ¥8BfE /k#C 2 [ERE X
USE BEY + YUK Table 17).

Glutamic acid®] 82 #RBiol 967+042 glutamate
nmole/mg  protein¢l®} PTZ i%@E#S  1852+0.39
glutamate nmole/mg protein®. 2 EMNE HJ, NH%E
PIERURE 300mg/kg R 500mg/kg RARE 1232050,
10.45+0.29 glutamate nmole/mg protein®2 eh} HE
ol ZEHRAHTable 18).

9 100mg/kg B 200me/kg 1RMEBES PTZ) 2t
WOHE B P GABA BE 2 glutamic acid BENE

PEL nAA Zado.

Table 17. Effect of SMAT on the Brain GABA Level
in PTZ-Induced Mice

Treatment (n?glslfg) Content” % of control
Control 216%011" 100
P1Z 0 1174008 4
SMAT 100 1.32+015° 61

200 1464014 68

300 1871017 87

500 1.8940.20° &

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The

_12_
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procedure was described in the experimental methods.
Values represent means*S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

Ycontent : GABA nmole/mg protein

Table 18. Effect of SMAT on the Brain Glutamic Acid
Level in PTZ-Induced Mice

proteindldl  teEhe) PTZ $REBES 7871029 GABA
nmole/mg protein® £ EME BHo HEH FEW
2 g, MYTMSINGHR 100, 200, 300, 500mg/kg
of FIEME EEC) WS 54 ) AN HMEE
I AEHY BLE A HTable 19 - 20).

Table 19. Effect of SMAT on the Brain GABA-T
Activity in PTZ-Induced Mice

Treatment ( "?g/skeg) Content” % of control
Controt 9.67£0.42" 100
PTZ 0 18524039 192
SMAT 100 15374030 159
200 14.89+0.36° 154
300 12.32+0.50" 127
500 10.4540.29" 108

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The
procedure was described in the experimental methods.
Values represent means*S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

"content : Glutamate nmole/mg protein

5. B ch GABA-T 2 GADS| AAHI a0l
BB My RIS Ee pE

GABA-TS &S #EE#Eo] 1424007 NADPH
nmole/mg  protein? el thdted PTZ kML 2214012
NADPH nmole/mg protein® 2 £i0s}QY, PUyeimis il
B 300, S00mg/kge) IHEBEE 1621013, 154+0.10
NADPH nmole/mg protein®.2 $REE /k#to 2 [R)igs)
T YEE BEY £ AUd 39, WYRHEIETE
100, 200mg/kg? HARAXE PTZ B2 g B
€ GABA-T9 i&fES HikstAE Zaqh

GAD?l &2 ¥EEEo) 731+£031 GABA nmole/mg

Treatment (n?g/slf g) Activity" % of control
Control 142007 100
PTZ i 221£012 1%
SMAT 100 178017 125
200 1.89+0.15° 133
300 162+0.13° 114
500 1.54+0.10° 108

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The
procedure was described in the experimental methods.
Values represent means+S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new rmultiple square method.

Vactivity : NADPH nmole/mg protein/hr

Table 20. Effect of SMAT on the Brain GAD Activity
in PTZ-Induced Mice

Treatment (n?go/sfg) Activity"! % of control
Control 7.31£0.31 100
PTZ 70 7.87+£0.29° 108
SMAT 100 7294023 100 -
200 7432020 102
300 7561034 103
50 7841042 107

Each sample was administrated once a day for ten

_13_
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days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, i.p.). The
procedure was described in the experimental methods.
Values represent means=S.D.n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

"activity : GABA nmole/mg protein/hr

6. PTZ &2 i BMLIEE 280
Olxl= mYTwEilizre R

BRLAEE S SRS TS BE, MR 27720
nmole/g of tssuedldl thdte] PTZ @S 14671328
nmole/g of tissueZ BEFES] BN H, 300, 500mg/keg
RIEFERCI A 90.7+106, 876124 nmole/g of tissueE
HEMAE WP E BYci(Table 21).

Table 21. Effect of SMAT on the Brain Lipid Peroxide
Content in PTZ-Induced Mice

Treatment (n?g/sfg) Content” % of control
Control 27+720° 100
P1Z 70 146.7+32.8° 34
SMAT 100 13294283 311

200 10944215 256

300 N7£106° 212

500 8161124 205

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of

sample, animals were received PTZ(70mg/kg, ip.). The |

procedure was described in the experimental methods.
Values represent means+S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

"content : MDA nmole/g of tissue

7. PTZ f%8% f& & xanthine oxidase ¥
aldehyde oxidase2| &40l O|XlE M4
ewpigRe 28

Xanthine oxidase?] iG-S ¥E&REe]l 152018 uric
acid nmole/mg protein/mindl H3ke 384+0.24 uric
acid nmole/mg protein/min® EEE3] @M= ALY, WY
ZEGHBE 300 ¥ S00mgkg RIEEERES 236030,
2474047 uric acid nmole/mg protein/min®. AEMUS
BE B9en, 100, 200mg/ke RIEHEAS PTZE &
S HEd B Eh 2Re Aoy FEKC AUt

Aldehyde oxidase® i&MEE xanthine oxidase® &t
2 frAbet ffeS Ve IcH Table 22).

Table 22. Effect of SMAT on the Brain Cytosolic
Enzyme Activities in PTZ-Induced Mice

Treatment Dose oy .
(Me/K8) Yanthine Oxidase  Aldehyde Oxidase
Control 1524018 0.840.06"
PT1Z 70 384024 146£0.12°
SMAT 100 368+0.20° 1.25£017%
200 3334025 1.24+0.13°
300 23610.30" 1.01008"
500 247+047 0.90:0.09"

Fach sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The
procedure was described in the experimental methods.
Values represent means+S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

* : uric acid nmole/mg protein/min

++ : pyridone nmole/mg protein/min

~14_
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8. PT7Z f=#8F RS#H#E = glutathione? &
0 0|R = WYPTWEILE KRS g

¥HBEEo) 3844553 nmole/mg of tissuel®| Heshed
PTZol <%+ f4# FH#aF 108+4.62 nmole/mg of tissue
E OEES BAdRon WMHEMGIEHR 300, 500mg
/g 100R] RIRESIY PTZE 8L FHEANAL o=
fia & glutathione®l &&°] ¥BARE kol = R A] F3}
o EES EmEs § o7 Ak 3, 100, 200mg/ke
o] FigEAMNE PTZ ostd WA HA B &+
glutathione®] &85 &FESIA = £3H3 cHTable 23).

Table 23. Effect of SMAT on the Brain Glutathione
Content in PTZ-Induced Mice

Treatment (n?g/sf o Content"” % of control
Control 3841553 100
PTZ 70 198+462° 52
SMAT 100 26+352 9

200 295107 67

300 3272429 85

200 307+£392 80

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The
procedure was described in the experimental methods.
Values represent means+S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

Yeontent : nmole/mg of tissue

9. PTZ 148 ¢ « S0DQ &0l olxl=
EMRRSISES e

ROl 4421021 unit/mg proteingl®l It PTZ
of o\ E# HEEF 7324028 unit/mg proteinSE 8§
3l EmENeH, UHLISRBE 300, 500mg/kege)

RUREHRES 533042, 5124035 unit/mg protein® = ¥}
BRRE skigo] 7hghAl Wi Sl tH(Table 24).

Table 24. Effect of SMAT on the Brain SOD Activity
in PTZ-Induced Mice

Treatment ( gg/sf o Activity"! % of contral
Control 442%021° 100
PTZ 70 7324028 166
SMAT 100 6.93+0.30° 157

200 6.89:+0.27>¢ 156

300 5.33+042° 121

500 512+035" 116

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The
procedure was described in the experimental methods.
Values represent means+S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

Yactivity © unit**/mg protein

*x 1 1 unit of SOD activity was defined as the which
inhibited the reduction of alkaline DMSO-mediated
cytochrome C by 50%

10. PTZ fE%85 B8 b catalase ¥ glutathione
peroxidase?| ;&M OjXl= mPRSH
R BE

f§ % catalase?] B #EERo] 1.36+0.14 hydrogen
peroxide decreased nmole/mg protein/min¢l® 39
PTZo| )3 8 ZHHRE 3464013 hydrogen peroxide
decreased nmole/mg protein/min®  BE#3) EpERon,
WyLims sk 300, S00mg/kg RIMHERES 2174017,
2.20+0.15 hydrogen peroxide decreased nmole/mg protein
/minT. A FEE) e HRMENE BE 2t

33 glutathione peroxidase®) iFHEE catalased &

_,15;
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3 B e el Ao Table 25).

Table 25. Effect of SMAT on the Brain Catalase and
Glutathione Peroxidase Activities on the
PTZ-Induced Mice

freatment ("[‘)g/s lfg) Catalase Gl::tt:::one idase
peroxidase
Control 136%014 13261264
PTZ 70 3461013 240.8+309°
SMAT 100 342+018 2464218
200 330£0.20° 2209+31.4°
300 2172017 1806+20.6°
500 220015 1739+184°

Each sample was administrated once a day for ten
days to mice. An one hour after the final treatment of
sample, animals were received PTZ(70mg/kg, ip.). The
procedure was described in the experimental methods.
Values represent means*S.D.(n=7) and by the same
superscript are not significantly different (p<0.05) each
other by new multiple square method.

* © hydrogen peroxide decreased nmole/mg protein/min
#x . oxidized NADPH nmole/mg protein/min

Nz &

e AERE MG ABRES EERez &
EORESR, <RE - SHE>INE BB EIRH
Barolet AU, <R - EREAZSIMNE “HEUEE
ERTR, (HAEE SETRA S s BRERCZA
B -%-iBE 52 AonF <HETR>INE HiEo
O Wikel kS U Rat: AR WRL Uo7
£ EECl 8 4 A%z S399Y. <BEAFDIME
%-K-% SES MY 7R EECE S3 gou,
53 BAS £5H# o] MAS kBH o) FE ¥
o sl ®AH JbE EAMQ EEYL SRET 9
o,

TR WS BT G WE B So| @Y

7 319_1317‘“” mrz 151‘ ﬁﬁw-zu’ ﬁﬁm, ﬂaﬁﬁz", E\ﬁzm =
o MiEE RRIVIT StEd, T FHEY B AT
B gk SRS MRS Bl EREITP{ER, iR
BEILEER, EEfR XSS Aol HEl RS TRRFRERLL
SREIRE, REMBATT ste fiie) g% SumEk+E
Zmgste Rae 24 aoa geste Aot

fio) RERERE ARAROZ HEIT MRRES
of WRIHST FRHTTOZA HEEAFAA HEL
fiske A3, REFHZ MERE ABRUBKTLEA
RERSES A, BapRslo HEmMMEY HEs%
FozA HELIHES 2, £FKMY TECZ BEHSE
dto] ERAES R, SMEMRIEE MEMUKIO2AM e

= Ao ds) SR} Uk

Bl HAXT BfEREel TEERES GREMS o
27 @msior By Tax Y™ ®, @k &K
KBHEE RRFERY 2ol EEC HEZ HRME HA
FRRS BiES BRSO RS AT, TBEE
FHRERY FECl me} BERRS Aol FHEol HY i
B BTY Aol EEol S FAMEBE mEd 2ol
BEOIY #imiE FES Aol FEC IV SFRE B
& o) FEEoIH ke FANCEN BES BHE
A SFE AL FEHES R BRsR g

A EEO WERAEIQ MpLMEe Wwisd mEC
B AFY MEAFLE, LMEHEY o3 LE BE RS
ik, TR, 2%, &% B O55E S408 59 &
ol fERSH, MBI, HOEKS HEZ % Zkolg
3839)

TS HRENS K Yunw ERE %
SR E4m HORE BRI SSES MR kel
B Aol EES SRS ME EE BEs
BRES WL, MRS R ki EEk Sk
SRR AT MM sERE BTE LBEE BeE
AL HHE sRHEE RIRT LERE RS AR
HF ki W0 BEE RS BER BECS #F
BRHM RS a0 2R, KES R kE 1
O BRAERE BRI ETE HE ME BVE derEiE
BAfR, FFIRS HACE sE®E RES HHE0 88
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BTTEE AR W L BRER ERY ARE B
B fEE ki ERA LS RHe, RES BB
sRH A SREE WS k= HF okl AT &
BAK RSk ST M WA W L8 S
o) MAES THAL U,

FELo s gtte] ois) ZEEmoly —@HQ
fES $5BO 2 ot BHTEMERESS WiEsts 2o
2 FEEEMO)T 2B BIIY HRY S ke
2 shul, AAENSY] REOCT Qon: BEM mE S
% - RSl BEOC R doluE MMM ¥ 3 KWKE
o WEOR JolU= ikl R S0 ARy 9
1-6)

ERRIRECEE ik wEd R BB
aaleEn”, BRSO mERST RN PR RE
ERE PEMER B LB (CHER, IS A
fBoll o SEEE 1AM, MM A, BITH AR
BOLOR BYRE HEIEE S0 W gxEs ag

2 47493 o™ o)z s KFEMH KBS N
®ol ERHE T UG,

BREEE BE 2HREOE AOY & 1% A5g
HESDT Adov, B 2ESE REBHE EEHE
Mol TaEigl o3 EEE HE 2 TR =Y &
BRIl A% hE o] MKHEY ¥ EEC P93 U=
Be ZET o MWEEEE 23 ®sT AE Mol
B shAe gpe) RS TS WHAT QIR
Rom) ol ohA piEe) BB PSSR 1)
ke Alolsl ME%o) BfES) ERoA: BH
of #RY F, PEMSRAN REH T: B
fEEmES (Efsts olultSoel LY %o IT
QPP 28 MEH BEEEWEY S glutamic
acid} B (EEME GABAS HAEN Hlierss}
Bt ST BROZ EAITHE FiEHLs) uE
HAom, MELRES MBS 22 o9 22 mEE
TER o] olffA T Yo

PARMAER AERSS] Sl N REM ey
EE MHE9E glutamic acide AfEZ BREIAY #BR
A ARSI, UV MR SERE 2 B AEh

TR M glutamate decarboxylase®] ©13te] GABA=R
#=lo] WEEMES MAETS GABAE WFLES
Rast FhEol 28 fFfeshy PREMHERS IRt g
EYWER, S GABAT L-glutamic acid?b
glutamate decarboxylaseol] &3] decarboxy- lation& o}
AamEed, GABAS FiBERE glutamate 2 TCA
cycledl A HZKE @ -ketoglutarate?} transamination¥ o]
A =3 OB, OB M, M 5o AEHEIA e
putrescine 2 2% AEARET, olFA A£HE GABAS
GABA-aminotransaminase®l 23l fX# o] glutamic
acid9} succinic semialdehyde® 9™

sitgae S she GABAY S o BEVH WbshA =g
TE, fiR, AR, K0 25E, Huntington's chorea,
Parkinson®, /MEHHFE T PEWSEXERS Hg
& 5 Ao HEHRE, HAREE GABAZER #aAdt
o GABAHPHIYE mh#8el {EEhe @ftito s BEZ 18
MAA #EEche JeEY doH, BE AR
A MR HEES IS P GABARA {EMsts HEY
Yol EiE olF3 9o GABAergic neurond] ©}g
EE BT RN MR BILERS st Qo0

HE FHSE e DIEEES 19124 phenobarbital
o] #ArE oldl W WHEEI EHEAoY, REfe
PR & A =3 BES PEME MEERS O
mE ER RERER, LUE M EE 5o 449
AlfEMCl w2, @A &5, i, #il BEE
o] ElfEfol $EESHA Jebde [EERLC] o), MZ &
gy e BEEe) B4d ERkET A

9 fgdel MY WEM BEE 2= mEaol

THE HEEREge), & 550 mukeulkek, N EEES,
HORMEC), XS MFRel, BV S Fike) me
A AREE HESF, UHRHG) NS HEms
ze 7Y g gE UERTRE s OB B
MAKKES Beste (BA, #72 MAEdS MR AS
< WET w2, ok kiG] HEERE ¢
TEFtEC) RS HEs # vt il

olo EET HOLM, FHOIEKY KIS /X UK
e BMAR, BEEE, HEME o8 Fnde ¥
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gEikel sl HME7F US ReZ BEEH, fE PN
mBa fifto]l S S o) ol ANERES ERS
X olE otmabel £AKI fKHe MMse BREH
of #a) ¥ e Biesls 6 P O ENEERY £ ¥
FRRE HBEBETC2A YRGS TIEREER %
e RS A HRS B 530

MRy EatEl ¥ EEEHRES BEY
B2, MYLEmES B2 Mtisied UHLMsMSR
(SMAT)E 83E, EEIW AR d=24 M %6
st TEMTEHEES BEY HHSE SMATY #8[
£(0-100 - 200 - 300 - 500mg/kg)S thEA AN Mmi
o] £{t8HH HE(Table ) W3 (Table S WES &
£ FY RS BT 5 UUY &MhEe wEL
£ 9A & HEAA ECHE BEY 4 2°)(Table 5),
mpLmige] Bisls Tad #dg wFESUh

PSR e S BES] A8 HBREE
{EM, B8BEENE 2 EHnIassl nAs B8 AES
WER, MIRER{ER(Table 6)3 BEESNR(Table Mol
L JepiA @y, EEBEE 20l SMAT 300,
500mg/kg REREINE IRFRIYE 4RERIfCol 20%9)
LES eI 2 WNTable 8), 2MH90.2 FiaiE Rl
T g o] gle AoE Azdd

mEmEGel ERd nXs HRE SR €%
RRLES FAstY SRERESE 2 Brag By
R AREIE WS DAT(Table 9), stuychnine® 2
FEEE o] atdMT RN 3 FECRHEIS
WES #HFE FEM ZEdA  ¢cHTable 10).
Maximal electric seizure®] HE&S gland mal®) &MY
% generized tonic chlonic seizure®} W&ol BIEgo)
220, strychnine? PEHRRE 2#Ho2 REAN T
AT F2 FRERGES REAACD o9 (RS W
oM #EitE EERT glycinedt BPH L 2
renshow #AES]l EENS  EETSlY AR MEINA:
(postsynaptic inhibition)& HEAIA BE 2 B 8
¢ dodlE Rog A UG

Bicuculline(Table 11)# picrotoxin(Table 12)0.3 &t
< FRAAE T A, & fidol Mol SRR,

R 9 MO FES ZRE JehlA ot
Bicuculline % picrotoxine HHEMMER HEH] BRI
Bé(pre-synaptic inhibition) & HEAA |E{EMc] e
yo, o] HIES GABA-ASZARS EEREMCE fHHist
of e JoslE Ao LA AN

GABAT #ai7hA 283 receptor® GABAA receptor,
a0} Rl Mol BREE receptor® GABAB receptorZ
s4E319th. GABAA receptors muscimol, isoguvacine®t
2o ol 9sle BEESR) 1, bicucullined &M=
ERIC 2, picrotoxinel dsiAE EEKMCE HITTH
GABAA receptor7b &ML= chloride jon conductance
7} 1EHEtY, benzodiazepine receptor agonistv GABAA
receptorell 3t GABA®] #471& Atk GABAB
receptore mucimolel 28} EHLE A 222 bicucullines)
BHEA %5 receptorZ baclofencl 28l EH(LEH,
chloride channelzte el 9124 potassium ion
conductance®] FFH& BEfES BoEA B s A2
2 2#A 9, adenylate cyclaset calcium channel#2)
BEES 2Es AgP Y

PTZZ F#g o) oiste) SRS, BaEtt W
el 2 FECEMIS REY BER SMATHE
300mg/kg ¥ S00mg/keol {REPENAM PTZol oldted 3%
e RURERES BPAE Mae) BEIAY
(Table 13). 98 RIS BRES MhTmisiigke] PTZ
o eolste] FEE ) "XE MELS WEY HE
S500mg/kg& RMESHAS o REBFEE 2 B
EWE Hmd MYk tetd FRMSE #EhE
el A= gt PTZ) dd 8sic @) &M
2E BEY & JdAoni(Table 14), olx Ko iz
{ERS R #R= BHeg

I8y YRS e BTl Yol AHRMEE
< BRI BASA T BE(Table 153 ML
G RER BESE ARES BRI KOnMs
J(Table 16), PTZE @& FREANAS o $HBR 4]
sto] B FOERRER, ECE P ErEEAIMN FES
ZRE vehliA 43t

PTZE strychnines} picrotoxinZHe 2e] #4F 2
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Atk HRel BMET Ol PR RERZ chlorideo) 2 {§
Ho nlXE GABAS fEE HEST 222 HE=
Aot A HE B el YR don HE
absence seizurett myochlonic seizure®) JFEEHEFRS U
7lv KRR EREYENY BAERY FE HHED
e go o,

SMATE FiRES EREMW PTZE sty i ¥
GABAS £8&% WEstae o, Wil sl PTZ &
B #EMdA e GABAY &8 M#ES| WAoo,
SMATEI M= GABASEY W Hikel ¥ s
o ¥HEBE sKkdEo) JhAhA| 18RSI CH Table 17).

GABA-TO &2 PTZ EIR fR@Efolr gk
Hal ok 56% A& gmstA v, SMATECI M= PTZel
ofsted tEMEY EERS Etkel M= HTable 19,
Fig. 14). GABA-TE Mt drolx HIflE MeSEbiR
&% KRR Sl afse, FERE GABAS
glutamic acid$} succinic sermialdehyde® it LAl 71=
wES e BRI ™Y osh e GABA-THMES)
#52 GABAE &S #{kst BEANA 442 + glon,
W ZmE GRS PUEE (EAE S + GABA-TS o
of W& GABAG®RS ## KEse RNog Y48 4
oAt

§H PTZo| olste] s & BRI A B b
9 glutamic acid® AB#LE tRatslde o BES &
B #mBkes BEY & e, oyd mpke
SMATE RIREHCZAM &80 HAde Mme 2%
HTable 18). matM PTZo} olsf FEEsl: filio) Tk
AREEZF Bi§ & glutamic acid®) &83 ®RIstx) 2g A
o Az,

Glutamic acid®] &8 EIERKS EME e
(GABAergic neuron)olA GABA-TiEtEe] #mz K&
REEWEAS e, BEH WEERE(utaminergic
neuron) Rigol A RS = MISEEMEEAM S B
R EES BRIAC ®EE £ A7 a8y
PTZ o8 FgEH= BfEkigNA 16 $ glutamic acid
S8 BIEKS F=7F GABA- T &t =) st
of BRES ZBIF glonz olwl WS MisME i
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Heol N GABA-TiEMES B2 E GABA faEmol
e B ucks BEN MRS (BRIl
GABA®) SBRAEZ Esl T WEolatn Azte
Au o) el HAMNE T AL BRI W= oo
& oz BpH

BREAY EARD glutamic adds I T IEIME T
Sigsol At BE GADI o)ste] GABAR f#
AU Gutamic acid?t PTZS) k82 %S 48
®WIE wolx Aol Itatel, GADY iEMS ohx Eia
B gimme 2oiu2(Table 20), glutamic acid®} &8
ol BRELSHE HUHIME PHCHRHE (ERTS) KBS 34 e
Aog A7 & 9ok ol BUKS SMAT Figme] o
st} M2 @S Holx] ohE AOE Mo} GABA &
£ FGHE SMATS (S GADY: ®HS Aoz
A7y ok,

Ll kel #RelM SMAT HiME PTZol o8 fifee
HE IS S B GABA ¥ glutamic acid®) &&=
ERol 9le Zo® Holm o2l {EfS GABA-TY
o) old AN e REM MEHE B89 i &
He Roz AzEc mo e S A
GABA-B %887} 878224 GABA &8 W7t
BN WSHE TETELS Bt ol RoE Emd
=3

Epoxide$fie RKMS Tl #afkel shtel %ot
FEAR wEoXE WEEA o8 BEY BRIEHS
PR e FES BB WEE RRERE T
B L B 52 BT RH AR THE e A
oF I ERES ASEE D AR TRERAAN A4
e NAKT AR AR FEsts NEHSE B
S8 & Ao B g FEE MM BT
e a o sl pgEse WHET A @
o, PTZZ o FH5er 15 & BRLIsES 48 99
ole] WE FEMMES AR L SR Mo om o)
JE7HE LotB & BHS T84 Th

PTZZ @8 FHEe: 0 b 8BRS 482 BE
StRw ul, BB sl PTZ {8 BRMLISHES) &
Bol o 244% EMHAEH, SMATS RiRMEE EBRk(L
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JeES A8 AEEUA K= AKTable 21).

—fge sz FEyo KHMEERRT oxidation
nonsynthesis Bf§el phase I3} conjugation®} synthesis
FkRgQl phase IE Y& 4 Utk 1 F phase I Bfg B3
Mal= cytochrome P-4502 mixed function oxidase®
microsomal protein®] ¢ 20%E AXd0 FHS BT
gE SR MEEE BitAYE BRRE o) #ést
E MR D A ol M2 98 spectrumE VR
=d, aminopyrine® ¥EZ 39 formaldehydeE 43
= type I% aniline® HEE 3l p-aminophenold 4
st phase 2 #%E3HY 12™, o]& microsomalke
free radical$mol Mgt '®, o) 2l non-microsomal
oxidation® 3l xanthine oxidase$} aldehyde oxidaseX
free radical®] 4l BAgstT UK

A BBHoIME I F free radicalEfi o] fRIEQ BRkL
feE el &8ol BEE3 MY BEINAD v, I &R
%o B8 EEF<Q xanthine oxidase ¥ aldehyde oxidase
o B2 PTZE &@2 FBAD ERIMHIA BE
EERe Y, SMATE RiEES oM PTZ0 93
o EMET BERY Ehel MRS BEY & AU
(Table 22).

Xanthine oxidase® MMLETMERS SUE @ty 2
Wl 5 25 49Ed 28 omEo UL SRl A
= i 2 MEaEe i Fiol o4& 4
oHAE a5s) WREMIOIA virus, I 2 FES Sl &
#5121 9 xanthine oxidase®] iEiEhol HEE oA
h#EHe FHEE o BnIgy @EsZ A0
Xanthine oxidasew #H=E & /Mo §F& Pof BH
v EFRAS Bl de Type DY Type 09 F 7}
A HEZ BAE & At & BES & ER) 9% &
L84 BLXEM NAD7F NADHE #ixs:e #E
NAD-dependent xanthine oxidase(Type D)2} &3, #{t
B0 BURKEANA EEERE 18 7L BRI
Hgsld EES BAIIE A& oxygen-dependent
xanthine oxidase(Type O)&}3 Far} 2

EFEBA REEY £AdME o BE T2 Type
D= FEstal flod, i) IR AR ERoR ¥F

of g JKAHRE 2 A% Type O FifHo] dout
= EH% BHol BESAADY. $9 M#EHRY xanthine
oxidase”} superoxide anion tol BEEY Zolzke #iE
S} A g, B L OB SO &0 BER A% M
ESIAEEROA e EEE RES ENEmREG
o]5ol st 4 HOIAE free radicald Reolh= WAL
Be R, o BEe 4RA Rl B2 Bl HRo
HRAO 2 BERIDRES) A BES Biued
o) &S xanthine oxidaseol 98l 4m¥ superoxide
anion, hydrogen peroxide ¥ hydroxyl radical® 72
oxygen-derived free radical®] cellular deterioration®] —
k59 HEYS Rske B HREET BRAZ A
a8y olld HNM xanthine oxidase?t Zte 1%Eloll
WS e wEA dA 2 'ifolth EFAdE
ZALBRES old WE o7 A #Hal RARS FEEo
free radicalel] #HESHE A0 E #EHAANZ o8, free
radical®] “ERBf2] xanthine dehydrogenaseZ%E] /%
#% oxidasel¥ol #2502 BESY XEIE T
go) o) Hgheel olste) HEHT A, Aldehyde
oxidasex xanthine oxidase®t TIE cytosolZ el TR
= molybden&F B{LEEREAN E(LBH KES MRS
+ BfEclA xanthine oxidasest [|l—% {EfE 7He B
Folth

ol SMAT Rl #% PTZol <&l Fue IE +

BRI E) SBRE] cytosolol FESE MERE

AW EA Jehve #£RY o2 Az

3 phase 0 RES AREHE Y S REs
ol FWE HE WEo IS 2 SOD, catalase
glutathione peroxidase® & 4 J&ul'®® przel 25
o figito] FWIYLEAM glutathiones] &&(Table 23)3
SOD(Table 24), catalase ¥ glutathione peroxidase(Table
)9 gkl BMHEAR R0} SMATS FiRRE EFKiE
oA 742A Wb E A

ol& PTZl 9lste] & FBEF cytosol R
xanthine oxidase 2 aldehyde oxidase® #EmZ
superoxide kel €=l o] = 4E superoxided
HO02 WA 71E BRsHE SODY kel Bmsm™,
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wot SODigH e Wl £iE HO0E H0% &
RE DRSS catalase ¥ AT EEEEE B2 Sfgsls
glutathione peroxidased] EHE BMEE A BiY
o), xanthine oxidase ¥ aldehyde oxidase®] Mgl
o9& SMAT ®HiEEE SOD, catalase 2 glutathione
peroxidase®] iEfEe]l EH/KECTE WA= Aoz A7
At

Llke) #£28 el £ o PTZY #¥d 9%
MEGRGRS) R HRe 1§ P GABAY HY 2
glutamic acid®] FEEMHTRK BHol Jon, 05 b B
BUEE 589 #EHA 2ol B PIM free radicald)
Eol BifLShE cytosol BERRO) d Roz JE ol
FAEste ofulleat ol 2ol BAERMLITE S £l At
AL BRkste A2 Azkdd webd WK, R K&
B 2 EEE KEd BRMSE ERERST 3E A
o2 Byd

V& &

Mkt Pl ZoRel I M HERMOE i
A, BRI HMHRKE BE PERERY
A= 2 TR MR, GABAS glutamic acid®] B
A P AREMLE BT PR BER (ERE g
FEEE M P ENEEERS AR 2 SR nXE
€ B BR oest 22 #RT du

L EmiEs SRS BR SHREC g %2
o BYS EESAh

2. MYEmiGel PEMER olXs e mEd
R AR BEHA I

3. MYEMSTEER(SMAT)S maximal electric seizure,
strychnine, bicuculline % picrotoxinoll <5t /G ol
dE WoE @) YASU, pentylenetetrazolPTZ)e) ¢
o FNY WBERIES BES HoEA

4 RS BED EURMISETISRKC) pentylenctetrazol
of o3 FH@E e vje HES BEY KR AE
HAA WPEAt

5. WEMEERS UPRME ARl pentylenetetrazol
T A gl nAe RS PEY SR ARN) HE
=7 gk

6. Pentylenetetrazololl o}st Foi# HEE: B 1 GABA
o FE2 RAOEALY WYEMERIGHES NEES 8
mE k.

7. Pentylenetetrazolel 2% EH FHIEF N &
glutathione®] & &°l B =R BH LG %
e FiEMEE EmsATh

8. Pentylenetetrazololl oJ&fl ¥ GABA-T M-S
LiniiE RS RIEEE 1= Aok

9. Pentylenetetrazolo} ©} st #i@# ZHEehs A§ o Bk
fegel a&el EMEAY MRS IGHES FiEE
2 FEMA =

10. Pentylenetetrazolol o8t &% FEhy M + xanthine
oxidase % aldehyde oxidase® iEtkol #EE?) =AY
RIS IIE S RIRER Eito) MEagich

11. Pentylenctetrazol®l <}3t 8 HFEFF superoxide
dismutase(SOD), catalase R glutathione peroxidase?| i&
fhol ALY MMEMGIGES FIERS FHbs
el

LLES EBERE AT UYTikigS HHRREo
U L2 #2 2 ff P glutamic acid®] BES w27
T GABA® BREE BMAMIUSZAM pentylenctetrazol 2 7%
Y R olo] s MRV sy, Rl R S
hOENRRRY A € ofRd AT S vXE v
TR, BE, A e st KRB Bod B BKED
{GRie] MRY Aoz EHigct
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Experimental studies on the
anticonvulsion effect and mechanism
of Samulanshintang

Bo-Hyung Kwon* - Byung-Su Gu**

Dept. of Oriental Neuropsychiatry, College of
Onental Medicine, Woo Suk University, Joenjoo,
Korea

*+ o Dept. of Oriental Neuropsychiatry, College of
Ortental Medicine, Dong Guk University, Seoul,

Korea

For experimental studies on the anticonvulsion effect
and it was measured in mice that toxigenic effect,
influence on the central nervous system, anticonvulsion
effect, mechanism of anticonvulsion effect by change of
GABA level and glutamic acid in brain, effect of the
creation and degradation system of brain oxygen free

radicals in convulsion. The results were obtained as

follows :

1. Samulanshintang was perfect medicine without
toxigenic effect.

2. Pretreatment of Samulanshintang did not influence
on the central nervous system.

3. Pretreatment of Samulanshintang did not influence

on maximal electric seizure(MES), strychnine, bicuculine
and picrotoxin, but pentylenetrazol(PTZ)-induced convulsion
significantly decreased. '

4. Effect of Samulanshintang except for Jinsa on the
PTZ-Induced convulsion decreased.

5. Effect of Samulanshintang fragrance(SMATE) and
Samulanshin- tang distiled water(SMATW) on the
PTZ-induced convulsion did not influence.

6. Decrease of brain GABA level in PTZ-induced
convulsion was increased by pretreatment of
Samulanshintang.

7. Decrease of brain glutathione content in PTZ-induced
convulsion was increased by pretreatment of Samu-
lanshintang.

8. GABA-T activity increased by PTZ-induced was
controlled by the pretreatment of Samulanshintang.

9. Increase of brain lipid peroxide content in
PTZ-induced convulsion was decreased by pretreatment
of Samulanshintang.

10. Significant increase of brain xanthine oxidase and
aldehyde oxidase activities in PTZ-induced was
controlled by pretreatment of Samulanshintang.

11. Decrease of brain superoxide dismutase(SOD),
catalase and glutathione peroxidase activities in
PTZ-induced was decreased by pretreatment of

Samulanshintang.

From the above results, Samulanshintang was
perfect medicine without toxigenic effect and was
recognized anticonvulsion effect by decreasing brain
glutamic acid level and increasing brain GABA level.

Samulanshintang have an effect on creation and
degradation system of brain oxygen free radicals in
convulsion, thus it was considered that Samulanshintang
could be applied in convulsive disorder as epilepsy, febrile

seizure and spasm etc.
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