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ABSTRACT

Objective : This study was performed to investigate the agonistic activity of
Chunmajeongal-tang extract to the GABAa/benzodiazepine receptor complex.

Methods : Male mice and Sprague-Dawley rats were used for this experiment.
Chunmajeongal-tang Prescription was extracted with 80% methanol, evaporated in vacuo
and dried with freeze dryer. The agonistic activity to the GABA/ benzodiazepine receptor
complex and GABA transaminase activity were measured in vitro.

Results : Chunmajeongal-tang extract inhibited dose-dependently the binding of
[3H]R015-1788, an antagonist on GABA/benzodiazepine receptor complex, in rat cerebral
cortices, showing 82.4+4.12% inhibition at a dose of 50 mg/kg. This extract inhibited
dose-dependently the binding of [3HIflunitrazepam, an agonist on GABA/benzodiazepine
receptor complex, in rat cerebral cortices, showing 5.6%1.24% inhibition. Furthermore,
Chunmajeongal-tang extract inhibited the binding of [3H]flunitrazepam in the presence of
GABA/NaCl with 13.2£0.44% inhibition, its inhibitory effect exhibited a positive GABA
shift, which means that this extract activates a GABAergic neurotransmission.

Keywords : Chunmajeongal-tang, GABA/benzodiazepine receptor, sedative effect
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I. .

fifee S2Foln AP A 2R 33
oz 3t UEFY DYAY F vz’
Bk BB 3 d¥ 71%9 AAHeln B
A Folz Qe £59 ANFH FudH FH5
I FEEEN BREES, 72 == A7 o 2
AE Fol, AENAA Fell, 44 Fo] 59 &
£H9Q RS YEE 2809,

A Y 24 A $AAA @ge
U, 2 230749 B SEERE
I M PHSHGEREE Alolel TF &do] W
zto] Yqlojat el AAH F, FHAAA
oM REH EX MM WeEEpEs 83
£ amino acidEo] T4 el Hu Yoo,

DAL 30749 AN opui A AH
A E2<Q y-aminobutyric acid (GABA)o] <3
& MAE FEEERBH BE ¢4 A
Ag godle 242 AEHa gon™ 2z
ARAN AEgsted AA 57 2 AW g £n
g Jehie FEF AAA2ED $442 dA
AA 7HF FEWD e AL GABAFEA
(GABAa/benzodiazepine 2588 #HABE & 4
Atk GABAAF&A0 Zgste FAEL 4
A2l GABAY W AL FAAINAY 4
AU chloride channel?] 533 & F/IAAA &
o B, AR, 2% olg L FAW A8 7Y
g Uyedda g3A 9o,

figol st wEEAME (K- HRK)
Bol A fEgkolel: WYz RPN, (K
FREH) WA olate 598 mKgos
AL o) F Be BRSO MMolSE HA
o2 AT fmke) wlE K, EE,
fich, wkel Hke BAn®, SRFERABEA
A1 Qo

BEBMo 2 Fk Y FUK® A B
HERN A72E IRSVEKS, OFEs'® BE
A So) &Fst Y& Aoz USE v Yo

KWEEBe B (BRuRBER) o 5
29 BHOZ THFRE mavwi bk 59 &
Fol Jlow, BRAA F2 FAABE MEE

e %Y A A 8EH 3 it

ol AR KEiZEE ] GABAs/benzodiaze
pine 7588 Wi MEE FEHES PAMY AHAR
29 AL A FAHEE ARZ A3
o, old] Fo8 AFE AUl BiustE vulol
1= 3

1. &%

1) A

FEA AF vg Aol A" B B
7% [PHIRo15-1788 (specific activity = 87.0
Ci/mmol) 2 [HIflunitrazepam (specific activity
= 82.0 Ci/mmol)2 Dupont-MEN (Boston, MA,
USA)A A|EE, diazepam % Rol4-7437L
Rochert #AE&, =83l scintillation cocktail&
PackardAt AE (Aquasol-2)& AME3s5ch @9
A AFL 9% bicinchoninic acid FF kitEs
PierceAl AEFE ALl Tris-citrate €%
492 SigmaAlEE FY&FY pH 742 4
o AMEE9en carboxymethylcellulose (CMC)
& X Ve B AE 2 BB AR 2T
A 55 & AHEsoh

2) 88

Ultracentrifuge¥> Kontron T-2080& AH£3H%
o™ homogenator® Heidolph RZR 2021-%, 1]
i rotary vacuum evaporatort Eyela NEAE &

Abgslde, gAEEV]E BeckmanAl FE,
Harvester:= Brandel M-24R &, Liquid

Scintillation Counter Beckman LS 5801& A}

43

3) B

FFAPYTENRAAN FAZ gBY IBT
ICRA ## mouse (30x1 g)¢} Sprague-Dawley
Al rat (250-300 g)& HEAZH FE ALSA
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A AR 202 ALSET AN 2L B
B 21£27C, BE 50-60%, RS 12417 light/dark
cycleg $AAH.

Ay FES 15793 AEFAAA FSAIH oA
Ag A A 24A3E¢ BT Yol AR
o BB AAE LA 10-124] Aloldl A AFA
o}

4) B

of Ayl AHE3 FA= WEIKBEK LEEBS
kel A Fhste] AAE AL AHEEAR, X
FEgose) Ave  GEMBHERT) Vo %3l
few 2 e} £ Table 13 2t}

Table 1.

Prescription of Chunmajeonkal-tang (CMT)
BEL %4 =8 (g)
X K Gastrodiae Rhizoma 10
- Buthus 5
% B Bupleuri Radix 10
A5 Paeoniae Radix 6
L Auranti Fructus 3
¥ ¥ Glycyrrhiza Radix 6
Pk Uncariae et Uncns Ramulus 10
% 1 Chrrysanthemi Flos 10
BHS Pteriae Concha 10
Total 70

2. A&

1) ihiimel Blg

BEEH 140 g& 43 ¥ 80% methanol 500
mlE ML 80T 3A3 7t F&3 AN
FEES 24 dHsn FYFFIIE ol &3
ot B 443 AARAS v54E T2
27|12 £9E wE g, A4 AH&A.
&89 52 226 golUth

v A oo
ML o

4

2) GABAa/benzodiazepine XA AEEIEME T
E

(1) ZB8 BEX BF

F44 B2 AL s Sprague-Dawley
A ratg BE BAA, FA KEREEARS £
gatact dy A@dxdd FAE A £ 504
Hye] 50 mM tris-citrate &% £9 (pH 7.4)9
A gAsstan.

TAFRE 2L 2087 94 B9 (20,000%g,
4C)NZ F, AAEEL oAl 508 R399
tris-citrate &% £ AEwAHCE olgt
2 FAE 3~59 HER F HFAHA =3 F
HEL 4% 90 ARMAAAM AHE A7A
-70Col ®#sAt

(2) ZE8R 6 RIE

A A% wee A¥ [PHIRol5-1788
(specific  activity = 870 Ci/mmol) %
PHflunitrazepam (specific activity = 82.0

Ci/mmol) 2% ¥t&olM= 2 Alg# 7 50 ule]
WS AzE (9 016 mg B 3]F), 50 uld]
Bstte BfuES 50 plel FA FEEEL AME
slgd.oem, 50 mM tris-citrate ¢&FE4E& A7)
o & ¥y 500 u’t =HA AT

R E assayE duplicate & triplicate® 3}
Holx F AP 6 o]} wHEFHAUTH

PHIRo15-1788 A% w8¢ 918 2¥e &%
Eol E AT FEWA, [Hlflunitrazepam
A vreg YAME 0~4TAA T 1A %
AAZ F, GF/B %A (Whatman)/doll A 2%
B2g3 wdg 2YS %3 2. 93
Aol Ad Bl UlE gt EHEE liquid
scintillation counterg AM&3te] A Ath

AZs dx HAzFR wWld  FF
bicinchoninic acid& AH-&3te] ZA3tAtt

SR o AdAAY B FHF FHL
598 zAs0A FAW §F diazepamS Al
£3to], vkg HAF A3 Aol competition A
& H&, #4349t

A FEHEUWY &4 SAEAHY AHEY
3L diazepam equivalent (mg diazepam/g
weight) 2 EA SR T

- 79 -~



- XM2WEB 2| GABAJbenzodiazepine HEZEM saAtEol M3 WX -

3) ¥t RE

TEA A HSoA Aol A= v AY3
A (nonlinear regression, Graphpad Prism,
Graphpad Software, Sandiago, CA, USA)A|#A
At on, & #HMe A% W¥se FAHH
foA AAL Analysis of Variance (ANOVA)
g2 ¥4 ¥ Neuman-Keul’s multiple comparison
test (Systat Intelligent Software, Evanston, IL,
USA)E AH&-38lAY Student’s t-testE AL4-31%
1= 3

RE AY A34E meantSE.ZE EA &Y

m X% &R

1. GABAabenzodiazepine S &8s MaEEMY

1) PHIRo15-1788 #4& KM vlX & pE

Kii2¥E F&E°] GABAas/benzodiazepine
F&A BFA A Bt BEMNF (igand) &
&l od 4FE vAEAE YA

I BR FEEL ot ANEREAN 354
benzodiazepine & WE REM A
(antagonist)?! ['HIRo015-1788¢) §7 dixydg
o g ZAg ws& AR KkHEMoE MHEa
td 50 mg/mle] &FolA 824+4.12%2) 3%
A 27E BAFU(Fig. 1).

2) Diazepam equivalent ¥

KEE2HE +282 848 XM 3289 4
s 2] At dA AN NG AH B
o2 dy AlgEH2 9lE diazepam©] benzodia-
zepine &8 td [PHIRo15-1788¢] AF w
€€ A A=Y vad ¥ A dia-
zepam equivalent (ug diazepam/g of weight)7}
182:0452 Xt F& &5 &4 vy Xkiz
gigol XEistt €40 48 Aoz Jeyr
(Table 2).
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Fig. 1. Concentration—dependent inhibition of

[3HIR015-1788 binding

to rat cerebral cortical membranes by Chunmajeongal—tang
extract.

Values represent the meantS.E. of 9 independent
experiments.

+: statistically significant (P<0.05) as compared to the control
group.

Tabie 2. Inhibition of [3HIR015-1788 binding to
the benzodiazepine receptors by the extracts of
Chunmajeongal-tang and Gastrodia elata.

Extract Diazepam equivalent
(ug diazepam/g of weight)

18.2%0.45
0.910.42

Chunmajeongal-tang
Gastrodia elata

3) PHMlunitrazepam #&4& Kol wXe P&
KiiZ#iE 32E°] GABAa/benzodiazepine
F4A BgA U M BT (ligand) 5

&9 viXe AFHE g7 Ay, F3A4
benzodiazepine &4 HEEH  (agonist)dl

CHlflunitrazepam®] 440 ¢ APEE 2
A3t A
a2 A} 322 [PHlflunitrazepam® ZAEF-L

JAANRLeH 2 JAE (% inhibition)=
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56+1.24%2 YElGoH(Fig. 2).
U4 HE FE9 diazepame 58.3%¢ A=
& Yl

binding(%)

Inhibition of [PH]flunitrazepam

Fig. 2. Effect of GABA on the inhibition of [3H}flunitrazepam
binding by the Chunmajeongal-tang extract.

Values represent the mean*S.E. of 9 independent
experiments.

*! statistically significant (P<0.05) as compared to the control
group.

4) GABA ## #E WE

KHZ8B +2E°] GABA Z3aA%E Ho|
EXE o8 2 237, 20 uM GABA % 120 m
M NaCl Z4) 3tolA %29 [Hlflunitrazepam
A% MEEE 13.21044% 24 20 uM GABA 2
120 mM NaCle] &A3A &E UL (5612
4%)°) Hlate §-o3HA (p<0.05) F7}3F A CHFi
g. 3.

Z ZZEL benzodiazepine &4 ETTA
& 7HA 2 o] GABAA AZAGE AFAslEtd
FTHFEAZAAY T2 ZHHoE JAT F Y&
Aoz EAdr.

U4 dZE FEQ diazepam HAl olg} 2&
positive GABA shiftE el

binding(%)
8

8

Inhibition of [*Hflunitrazepam

Fig. 3. Effect of GABA on inhibition of [3H]flunitrazepam
binding

by diazepam {DZ) and Chunmajeongai—tang extract (EX).
Data are the meantS.E. values from 7 observations,
GABA/NaCl : group treated with 120 mM NaCl and 20 uM
GABA.

Arrow indicates the positive GABA shift.

*: statistically significant (P<0.05) as compared to the control
group.

N. &%

EfE = MES 7194d 2047 A HAHY
NNE2&ANEE ddel ol277A ZleH 2
B0 ehgREs 39 SuE B RKR
(disease entity)o}7] EubE AXFH =& FHH
o2 o A"d 93y ofrlEHE KiEE FA
o2 F hiEMSR B ¥l g4

g dodE HE HAEE  (symptom
complex)©] tH?%
@gEo e (HR - AR DolA sgkol

B 7l Bk, WBEBE, BREXT W
kel FREE ARS FHoZ FIFRAe
o E£H ERE Ushie ATe b2 gFEe
2 SY?. olF Ko o= FiEE (XK
FEmES) YolA fEffolgE A1 BE A
£8 AL3A F9on, (REBEE) T A= H
Wold waoE AT (HAEME) P,
BEAM P, (@ERER) D Sd4e me
2, (WETLEHN) ViMe BHEoZ, (H4
BE) PN AfeE Ik

(R - #ER) DN E ALTIARMES..
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ERERABKRRE ClE e BEYH RE 93
g1 sdgen® o ER BWRES MK K
Hg %, Kk, B9 Al 7HA2 KA L, LEFR
R LEE, BREstd TR BESR,
KESIY THLESte 59 #BA RKHE] s
o siEgol BHRETY it

(HLBE) PadNEe “BRIZERE CEES
FREG HHFHEE DUtk BESY REDE
o)zt o, (AHEE) VANE “EREE K
F HEk AEAF FERE" I g

gdd  #in BRAAMe V1A 4A717F
Hippocrates7} %< Hiwelet 94712 A7 9
Bge oy 714 4o 98 fFoEsHE BEE
olgte BRE ARSI, HLol Ekel F
F3te AT Ang A @FNA ¢4A Ax
o 9% FAF H4 € FAZ &49 3¢
AR &) Foh FAHNAG 45 238 5
o & F5 To| A &2 Ule] Ha gl
e FS 13 9 @K 3 JAA Frstn
UE FAolo. Mk FERS YFHFo=2 80-90%
& AA st KBMFE DB 221 REH EE
BE 502 Yerdo®,

fagE BfFe 84 #Ee AFsA W xn
AA gon, HIo 94X FHFRUAAY REHK
R T IR M EREE Aol 7Y
A4do] Bz qdglojgte o] AAE F, F
FAAANAN REHE =& HHUWSHEENER
243l amino acid&°] BAY o] Hi gl
g 23 REHWSEEREY  FUQ
glutamic acid$} &R EZEWEL GABAY
7153 T8 Feirt 4 23 7jdY F48F
4o 2 Fg3vtE dF 2zt AAHAG.
GABATE WFLES Kt Tl vF EXde
FARA] FLF MHHE WCEEDERA,
FA7A EE NN REH AR
HEWER °l&5 & glutamic acid’} Y5 AH
ORISR R R BERE RN gluta
mate decarboxylased] 2]8ta] decarboxylation]
o] A§A =1, GABA-aminotransaminase®] £
8 djArE o}, glutamic acid®} succinic semialdeh
ydez BT}50

GABAY 9L "X RELHEMN B

=
K3
=
K3

Wy 213 HHE gdodle 2424 GABAU
Ag A GBS ¥HE Ago A9
g#lxd e ul, 23 GABAAE # UFE A
& AA ARG AudE HsAEE AXNAFE
Rl ek,

38 GABA receptor® GABAa, GABAsg,
GABAc7 9lenl, GABApE G-d¥dd dZE
o] glen, GABAa, GABAct benzodiazepine
489 chloride ion channel® EgAzE &
A&t gabapentin® #E& GABA HEAY
progabideZ& GABA &4 ZH3Ae dA 3
74 &3} P8 ARE 7HAH, tiagabind
7o GABA transporter? A4l 2 vigabatrin
3} & GABA-T YAAE ¥4d &4 713
o+ GABAa receptor bicucullined] ojsjA &
A7A o2, picrotoxined] 9d|ME H]FFHo
2 Agsd, oAy Bde FAL oA
GABAa receptorol = GABAS$L benzodiazepine,
barbiturate$} =i 5917t Aom,
Benzodiazepine® GABA7} GABAa receptord)
Z A} EE WECY. GABAa receptor’t 4
3l=)d chloride ion conductance’} %7183,
benzodiazepine receptor$} couplingdted Adl &
& A EA 39, benzodiazepine receptor
agonist® GABAa receptor] ¥ GABAS Z
#g¢ SRR

ARAGEE FEAZN F5AFAd F&38
o Y &3 2 FH gAE dEE FE F
#AAQ74A b3 FERn e AL GABA
receptor (GABAa/benzodiazepine 48 A E&A))
& & 4 9lon, GABA receptorol 2&3:=
GEEL 839 GABAY Ud 33 e F71
AN 7)AY, +4 AUl chloride ion channel®] %3}

& FMNP LA TR B, i, e 2
P e ARE Jehde oz ¢8A
e

AA7A AEEHIL Y FFAAES 1912F
phenobarbitale] 2708 F 1980 dtio] oA A
2L FE9 sdo] s oFA < 20F9 A
B0 MidHEn AAY AFCAE AT g%
ANgaAel ey, AFAA olge HE VA
& Hgeol&A o] E Z(voltage dependent ionic
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channel)®) #3, GABA-mediated inhibition]
%7}, acidic amino acid mediated excitation®]
JAZ KHHT AT,
a8y olg EES A &|E, Y 13
RN T A GEE FLEA ALHE
second-linee 2 AL 3 Q7] @&, A
AdER M9 4XF JAH g3 gGA43rld o
& AAol =3 o)d TG *ES FUIt
Agores 1 FRLo] Ao Ao AFH
3 e FEEC Bg BY ol AA %
Hude 4F =T VL BLIAY HE8d
HEg FHFAFE g &R JEF g, AT
A%, YU E, 32 &4 59 AZ3 EifEA
020, BsAs &5, 7%, FH, $E€F F
o] Rzago] WWEA Uetde Aol gt
2823 7|0 BL3tdE RFEo] An sy
HE 2y 29 EEHNeE FHEIe X8
bR o] F o] A QFHL Y& AHh,
FIEES Wl dAHoZ (kikftid Xy &
29 3§92 ALA dwatn, HFHQ A
B2 ALe HAsEd Jdon?, gEEdA
ik BRE KL ERoE AN EE, i,
BAANE e Hestant?. e He E
o} iR R digt dATE HFEm YA
o] PR, fRZ, $RFE, B {FAY GABAY &
EE #®mAE ERSY Sol magUrt
JAH oz FFARENR IS MK H%ET
we) Eod:  (BAREERY) 179 5%
g EAY EKMEBES KR, %, 2% 2
BB, BTE, S0, B R, HE S22 BN
ol glon, #%: XKk, $E, 28 BUR,
FHET TH BR, 8L, wime] el o F
FAAE ARAI L AEE gsste FEo] AU
on, K, A%, HEE Wik dA2 K
Rt TEE AL B Mol slon, miEat
RS RR FIEHY S ghdd 3
T4 F8 #4Ze #i FeAEoRE KEE
= OB, W, EEsY, FReZ Bl F
FFERS, MAELER S mEEd o™, A, ¢34, 2
5 2L Zo] glon, metrazolo] ¢33 Rtk K
B MEHT S KRE, BF, FESH, F
oz mwste] R, MBHE, EHKIEEY

Heeo)l glow, F4A AL N AL, HuF
43  7+AA7lH,  metrazol, nitric  acid,
strychnine 322 F#HE KBS MEI. 98
B2 R, MME, EHsh, R, OEReE
gEiesle] HEULE, FBAFFY sEgel dx, 3
A, BRE F&, JET ol¢ o] Jen, F
e RHEHE, MME EESHT, R, FRe=
Easle] A&, TIAH, HawEe el
3, FFAAA JA L] ok BEEE K
Hug, pEgE, E#EIY, FE, OROE FEtd
e, RS, KEENLY gl dx, 2
A 2 A 2L A5 FALe] Ak HHE %
T, MM EHID, R BEKoR ERstY
FRBE, FITRE, ARBRY FEIL, A5
me BRI, MNE, £FIY, T ERe=
iRt FRAZA A AL, FEE olg
£& AT HRE KREFE, WFE, EFIL, FHR
AR, KB oz EEstd MR, 1K B
wmugol Az, HEE ki, HF, EFsn, B,
B, O iRz gl #has, HEm
7, Eiibrg, B2k, FRMESEe] KEEol 3,
HYT olgk Aol YO waM Kk gHe
TRRE SEEL BiEo2 FRAEIY Wi
2 Q% higER RES S\EA L, KBS g
Y Exoz AEE HAUYE ¢+ Utk

oo FEE KEiZEB O] HUMIE MEEo] U
Aoz Zigse], A7 A K @Il E¥ol
g AE A¥Hoz HAFIY) AEY in vitro
testal e 289 £3F& 23 AAFEA
AESEAHS A ad%E 44 AAIH

TR A58 HEEEN S GABA/benzodiazepin
e FEA dyg A gFE AEE AU
t}. Benzodiazepine® +H Fojgl B HHE
A ' A3 dEH yo 18 F9
A FRE fFRdn, FU ALFe2 £ F
g 14 ADE Ugudled EGE AU
Z  Benzodiazepiner: &, FHWE, TF ol
FA8 A4S Jehiy, o AL FFAUA
AolA GABAYl 93 A AHAE FHAYLE
A dojue oz AZHm P, B EA
2232 GABAa/benzodiazepine &3 E§A| o]
et 554 T 2¥Hoz FE&sE WA
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9 zE AFAZ o, o] dF g FE2E
o] ol YFE uXEANE A WYPE A
439t WA F3F4 benzodiazepine % &l
e A3 2gAA PHIR015-17889] @F o
Hugdate] g AF weg € 47, FEEL
AE kFHez WEg AdAsdHEH 50 mg/m
19] §FolA 824:4.12%9] #]E A EHE B
Ack(Fig. 1).

KEiz8E +2E9 o38 84& XM &
3 vud] 27 95t @A gAdelA AR ¢
A 2xoz gy AHEHA ¥ diazepamo©] be
nzodiazepine & Aol W& [*HRol5-17889) 2
T e JAste = vud £ 29, di
azepam equivalent (ug diazepam/g of weight)7}
1820452 XFi #&E2xd 24 Jeld Xk
GBol Xpinth 4ol 4% Aoz JYeud
(Table 2).

ggoez &80 8 %A (agonist)Q
[PH)flunitrazepame] &AM dWg AL o=
A JANN=NE FR3d(T. 2 AH, &
B2 o] A W8S gAANHLY, O JAEE
56t1.24% 2 Jeltth(Fig. 2). ¥4 d= G2
diazepam< 58.3%% YA EE JEMA,

olgjg &AX7t AFAHQ GABA F7 AT
o)A =X ARE A7 Yt Ft AEE
AXNERY. Qutdez £ ASAE 2¥A)
o} ulAMAZ FEA AFS AW, ZgA
st= 28 Axd g8 &L e
Diazepam® Z'& benzodiazepine &4 Z %A
£ [HIRol15-1788¢ A% wgg AAAY Bt
olvel, F3A4 benzodiazepine &3 ZEFAIY
[*H]flunitrazepam¢] benzodiazepine =8¢ ©l
# 2L JAANNY. o8 F [PHMflunitrazepam
o] A oA F8&& GABAS chloride ion (CI)
o] &EA oA HEEHIFE K A Fvlste
EAHQA GABA F7 dA (positive GABA
shift)& Yeldc, o8¢ a7& A & 4
7, 20 UM GABA ¥ 120 mM NaCl &4 skl
A %229 [PHlflunitrazepam 2Y AAEL
13.2+0.44% 25 20 uM GABA %2 120 mM NaCl
of EAER ¥ HEH (5.6:1.24%)0] u]3d
9 8HA (p<0.05) F7t3tAth(Fig. 3). & XKEi2

B 228 benzodiazepine 43 A% ¥4
£ 7N Qo GABAA A7 Age 34 shs
o FHAAAY FEE afHoz gAY F
Ae Hez ENIEM 4 dx GEA
diazepam Al o]} Z-& positive GABA shift
& Jegsit

ke a7 23, XE2%E 2 GABAa/benz
odiazepined&A ZA¥A L a%AYg AF #&
& 9Alste] GABA 57 &7& uJehiv, GAB
A4 AR Agg AAssin, 473 FE43 &5
g43te A7, M E& Mmxd 22 289
AugEHoz ALE F Ug Ao Agdd

V. E R

XR8P F2EL WAooz GABAaben-
zodiazepine & A A A58 E TAHI ol
fzge AEE AASE g4=8 ANER
o] g3t e 2EL AU

1. Kii2¥i5ES GABAs/benzodiazepine & A
2% A2 [PHIRo15-17889] #F did = A
g dj vsg AERERFNSEZ ARSI
o 2 AFHE 50mg/kgolA 824%< A FH
€ BAFA.

2. KEiE2%B 9 diazepam equivalentE 1821045
ug diazepam/g of weight) 2 X F&FER
ot =4 Jebsith

3. KMZ2#E5 < GABAs/benzodiazepine %8 A
#%5AQ [Hiflunitrazepam®] 2 Wl of
dto] 56%9 A 4& JehiAG

4, KME¥HE S GABA/NaCl EA8to]A GABA
7t EASA g dxTd wE {4
GABA &2 &a3E EYoh

ke #R2 Hol XEi2BE S GABAa/ben
zodiazepine A4S S XS VANAA 4 2
2 A¥ A8 EHoZ ALY F UL FALeE
A g

-84 -



- S MAYMD StHx : A 153 A 15 2004 -

2% XA

1. Jackson, J.H. : On the anatomical, physiologi
cal and pathological investigation of epilepsie
s. In ! Selected writings of John Hughlings ]
ackson, Vol . I. Hodder & Stoughton, Londo
n, p.94, 1931.

2. HET, S ¢ EENWEE Mg AR
BEEG  pp.401-414, 1987.

3. BB ¢ o] F HEHEB BE AL, YT
3}A}, p.210, pp.221-228, pp.253-257, 1993.

4. Gilman, S.C., Bonner, M.]. and Pellmar, T.C.
: Effect of oxidative stress on excitatory ami
no acid release by cerebral cortical synapteso
mes. Free Rad. Biol. & Med., 15, 671, 1993.

5. Fridovich, I. : The biology of oxygen radical
s : Science, 201, 875, 1978.

6. Pellegrini~Giampietro, D.E., Cherici, G., Alesi
ani, M., Carla, V., Moroi, F. : Excitatory ami
no acid release and free radicals formation m
ay cooperate in the genesis of ischemia-indu
ced neuronal damage. ]J. Neurosci. 10, 1035, 1
990.

7. DA ¢ HAHFNE, Mg, 927 p49, 20
00.

8. o] AT : FANs, A&, dFZ, ppdT72-492,
1992.

9. Simmonds, M.A. : A site for the potentiation
of GABA-mediated responses by benzodiazep
ines. Nature 284, 558, 1980.

10. Bowery, N.G. : Baclofen; 10 years on Tren
ds Pharmacol. Sci. 3, 400, 1982.

11. McGeer P.L., Eccles, S.J.C., McGeer, EG. :
Inhibitory amino acid neurotransmitters, In m
olecular neurobiology of the mammalian brai
n. ed. by McGeer, PL., et al, Pleum Press.
pp. 197-234, 1987.

12. Sieghart, W. : Multiplicity of GABAa-benzo
diazepine receptors. Trends Pharmacol. Sci. 1
0, 407, 1989.

13. BxE, BRE @ ETARKEIBESR =
db, SEELERER LML, p.326, FERBE 664F.

14. FiERE @ KFEHEY, A<, B, pp.2743-2
744, 1980.

15. &l REMES, A&, #E5i, pp.31-39,
1998.

16, B3R © BATEBAME, L, LBRERm
Hihiit, pp.370-378, 1986.

17. BRBR - EBRERY, b, ARSEEHIR
ik, pp.1-32, p.139, 1996.

18. &R : hivREVEREKS HUECR (FHIY BT
HEN W, KBRRREe 1401 ; 24-30, 1
993.

19. X®/X © WHFES AFEmRG S gk 9
SRFE ARl BRY EERM R, KHKEH X
B2, 1994

20. ZR3E, 4727 - A¥fAEel S, mEh 8§
7%, i 2 GABAergic systemol mxe &
2 EXABE K2R, 199%.

21. Courvoisier, S. : J. Clin. Exp. Psychopath. 1
7, 25-37, 1956.

22. Boissier, J.R., Simon, P. : Therapie 15, 1170
-1174, 1960.

23. Lister, R.G. : The use of plus maze to mea
sure anxiety in the mouse. Psychopharmacolo
gy 92, 180-185, 1987.

24. Pellow, S., File, S. . Anxiolytic and anxioge
nic drug effects on exploratory activity in an
elevated plus-maze: a novel test of anxiety i
n the rat. Pharmacol. Biochem. Behav. 24, 52
5-529, 1986.

25. o]AT : B, Mg, 4EZ, pp.aT2-492,
1992,

26. A&t s  AAFAE, A&, A&
g2 & AH, pp.b69-576, 1997.

27. % ¥ EEHEE A%, HUE, ppd8-54, 19
8l.

28. £ # : AEBECT), A&, REiit, pp945-9
47, 1975.

29. F #t : BEAM, A&, EibE, p85s7, 1988

30, MEE : EHERL), A, AHEE pp22

6-228, 1975.

_85_



- XE2%:B 2 GABAwbenzodiazepine HEZEM ¥atEttol WE AX

3. REE @ BETELEH, i, B HEREEH
F25T, pp.77-78, pp.255-260, hIERE 544,

32, 8 {5 H4EE =i, BXXHEEMHE, p7110,
1971.

33 WU - BmRePAEBER, R, ARB4E
HhRt, pp.195-196, 1996.

34. BOHH - BABIKE, A&, KEXtit, pp.19
5-196, 1987.

35. Gibbs, E.L., Gibbs, F.A. and Lennox, WG. :
Cerabral dysrhythmias of epilepsy. Arch. Neu
rol. Psychiatr., p.39, p.298, 1938.

36. Lennox, W.G. : Epilepsy and related disorde
rs. little brown, Boston, pp.31-34, 1960.

37. Ann Sabers and Lennart Gram : Pharmacol
ogy of Vigabatrin, Pharmacology & Toxi-col
ogy, 70 : 237-243, 1992.

38. Robert, E., T.N. Chase & D.B. Tower(Eds)
: In GABA In vervous system function. Rav
en Press, New York, 1976.

39. Stephen, M.D. : Essential psychoPhamacolo
gy. Cambridge University Press, New York,
pp.167-215, 1996.

40. Horton, R.W. : GABA, epilepsy and anticon
vulsant drugs. In "What is epilepsy?”’ M. Tri
mble and EH. Reynolds eds., Chuchil Living
ston, Edinburgh, pp.281-292, 1984.

41. #=F  FAFHSY I3 13F, AFA
A8, 21(21) : 170, 1982,

42. Fil - hERHE, LR, FERBEEREK
fit, pp.237-249, 1998.

43, 753 - e, Mg, IAED, pp.94-97,
pp.106-107, pp.271-273, pp.389-393, pp.395-39
6, pp.434-437, pp.469-471, 2001.

44. HBER  BERARERILELER>, AL, BYi, p
p.16-20, pp.85-88, pp.228-236, pp.249-251, pp.
288-290, pp.295-297, pp.625-626, 1973.

- 86 -



