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1) Alek ¥ J17

AloF3 pentylenetetrazole, strychnine, bicuculline,
picrotoxin, ¥-amincbutyric acid, L-glutamic acid, o-
phthaldialdehyde, 2-aminoethylisothiouronium bromide,
ATP, nicotinamide NADH, NADPH, a-ketoglutaric acid,
L-a-aminobutyric acid$< Sigma#, glycine, NN'-
methyl-bis-acrylamide, malondialdehydex AldrichAl,
semicarbazide, 2-mercaptoethanol= Junsei chemical#),
trichloroacetic acid, sodium tungstates® Katayamal,
high performance liquid chromatographyel Al&¥ &3
me- thanol 2 ethanol® MerckAl AEE AHgsigon
71 ALEE Ak SPUA dFAleke s AFEF
AP AL AHsch

Ago AHEE 7171 membrane filter(Gelman, 47 mm, 02
pm: 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-Cis, 40 mm ID. 10 pm), HPLC
pump (Varian 5000), HPLC controller{Varian ODS 401),
fluoresence  detector(Varian), cold lab. chamber (Korean
manhattan, KMC-812), ECT unit 7801(Ugo Basile, Italy)S o
ek

s
49

=]
2
T E

rlo

FTYLFEANLZVE BPdel &y

ZEAMA AR ZRALE  20x2C, F%  40-60%,
e 1 12417 Light/dark cycdel22 2% §¢ A2
AF Bg W9 ICRA AGEYR) 4FE AHEaA
A A U U ABE AASE B AFH 8§
QAo ol E2BAHY UF WES Teldlel AUsES
YA AIZHL A 10:00-12:000 o) A=) 3} T},

3) E89 HMxl

£ A% A8 AgE FIUste NN 7
Ysted JAA A AP LH, TH B FRe 47
(Z7] : 15x8x36cm/307He, 30g/30mkelel geolM 2, 4
8 12, 407 29T E) FPLA ot 4¥E #8
R

Woodbury E%'¢] #ilell 23] AAAA AZANE o
23] A GFE RAT FEo) 0mA, 110V, 60Hz)
RAFES 0227 S5k 32 2N AAAPY 2

e Au2 o) Ay A4 RA A R AR §F
_EE_

2) Strychnine 224

ArakiS™e] wye] Z3le strychnine 25mg/kgs &
2 Wl FALEle AP} 2 2 A $7E e
Atk

3) Pentylenetetrazole 2%

SohnE*®e) w¥lel Z3to pentylenetetrazole(70mg/
kg, sc)& FAElY A9 29 2 Alge fRE 3P
itk

4) Bicucuttine % Picrotoxin 2421

Holland5*'¢} whde]l Z3ted bicuculline(32 mg/ke)
% picrotoxin(d.0 mg/kg)g FAISIY Ao 2y ¥ A
%+ #%8 BFIA
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AEFTES ez ol MR FAZE AF
A& wE AT ¥ 23E AEsA 09% Ay
22 A2 gL 23 1gF 1mi® 01IM potassium
phosphate buffer(pH 7.5)% i3t W@l A glass
teflon homogenizer2 vH3lth. GABA-T @4 239
EAEL vl FEYE 35000xghA 08T ALY
o @2 FAYE AR GAD B4 249 249
2 HZ3E lmM aminoethylisothiouronium bromide}
2mM pyndoxal-5-phosphate® ¥ 3= 03M trietha
nolamine buffer(pH 6.8)2 #Z2 vk & 15000xgs)
A 2087 gHEEE d& dRAS F2902 A

B

4. = ZAZ GABA ¥ glutamic acid&ret &3

Y %A% GABA ¥ Glutamic acid®] &% Z3&
Allen5®9] W3S o7k WASNAG. ¥ A& ImM
aminoethylisothiouronium bromide®} 2mM pyridoxal-5'
-phosphateg X #8t= 03M triethanolamine buffer(pH
68)Z 10% rHAgdHE 2AF oS 15000xgld 208
P AAdRe S 9& postmitochondria 28-S 9AZ
200mM potassium phosphate buffer(pH 6.8)) 7}t
WY ethanolZ ATR A} o)L Y42 3}

< AANE membrane filtlerE AH2-ated H73 o
AZo) FHE GABA 2 Glutamic acid®) 2L
SR AZMEIYTE 0|48y BYAR F XEE
FAAZHGABA: 1138, glutamic acid: 19.88)3 i
IEAT F 2F AFA ) 2 FBL AP
(Table 1). GABA %@ glutamic acid®) §3e z37 gy
2 1mg3 nmole® JEMAITH
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Table 1. Conditions of HPLC for the determination of
brain GABA and glutamic acid concentration
in mouse

Parameter Conditions
Column RP-Cis(150 x 40 mm 1D, 10 um)
Flow rate 0.6 ml/min
Mobile phase 10mM potassium acetate buffer
(pH 6.5) - Methanol
Cradient Methanol 20% — 70%/40 min
Attenuation 8
-Detector Fluorescence detector
' (AAC  340nm, AEm © 450nm)
5 Ea8d &4

1) GABA-T2| =X

GABA-T®] 842 Bergmeyer”'d) wol map 9%
22l 0.15M potassium phosphate buffer(pH 6.8)} 60mM
a-ketoglutaric acid 100ul¢} 7189 4uM GABA 50ulZ
ZAE 149 1000E #7185 incubator) A 30¥7F ¥
S A7 o, olvl AAE succinic semialdehydeo] &
&9 012mM NADP 10018 B715HT 2087 WAl
A€E NADPHE M0nmolA 28l 54 4L 4
gh},

0%

o
o

2) GADEY =X

GADSl #4< Allen$¥9 o) wa AHB9
200mM potassium phosphate buffer(pH 68)¢) 7}2<)
0.4mM glutamic acid 2001} £ &4 10mM pyridoxal-
5'-phosphate 40002 ZA R 49 1000 A Askst
o incubator’d ol A 2087 ¥HSAIZ F W9 ethanol2
%% F3917 B4 Rede 92 3WAS membrane
filters AHgste] o3¢t thg I AdFe] FHE GABAY
FEL I& AN ABAEIRTE o)L5to AFIg)

6. EHMA Mzt 8 BEAIXe|

Ao gFe Lowry 59 W) £t bovine
serum albumin{Sigma, Fr. No IV)& X3 E02 89 2
ok £ AgoA dold ZAx HENrEFEA
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2 ZANEAE, EAF 4242 Duncan’s new multiple
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1) EHEzZ

TES R 718 2 4, 8 12, A7 982 MES2
AAL H% AR U 2 APdelN 98 ol Uehy
A gttt 28y JANEZEIZ ASS phenobarbital
10mg/kg AFFAIME ZH472E 2 AR4E AAANR
™Table 2).

Table 2. Effect of Eugeniae Flos and Magnoliae Flos
on the MES-induced convulsion and mortality
in mice

Convuision(%)
Treatment  Time N -—----------- Mortality(%)

(hr) TE. CC

Control 10 100 10 90
Eug. & Mag. 2 10 100 20 80
4 10 100 20 80

8 10 100 30 70

1210 100 20 80

24 10 100 30 70

PHB 10 0 100 0

Fragrance was inhalated for 2, 4, 8, 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received electric shock(110V, 50maA,
0.2 seconds). The procedure was described in the
.expeﬁmental methods.

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

cA0E AM1E 199 —

2) Strychnine ZH

TEI £K 9718 2 4 8 12, 4N} Fdsiz
strychnine® 2 Z#E 4% AMZHE ® z Aoy o
ZFo] vislg AP FHAID, AE R APRAIA
Fog HolE yehlx @si Ty HJdEERE
AM2-8 phenobarbital 100mg/kg A5 oo Addd
ANZH AFRE 2 ARAZHE fAFeE A 348
A4-& Jehl i Table 3).

Table 3. Effect of Eugeniae Flos and Magnoliae Flos on
the strychnine induced convulsion and mortality
in mice

Onset TE. Mortality

Treatment Time N ----—------- ---- -

Inc lat Inc Llat Inc Llat
(%) (sec) (%) (sec) (%) (sec)

2306+ 2494+ %526+
Control 10 100 230'6._ 100 294 1 %26

23 206 ) it
 rnw w2
110 100 TR pp TOAE g 200
g By
0w S T
210 100 2533—3} 100 332;533 o ﬁ:‘;bi

PHB 0 0 43202:1 0 - o i

Fragrance was inhalated for 2, 4, 8, 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received strychnine (25mg/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<0.06) each other
by New muitiple square method.

TE, tonic extensive Inc., incidence: Lat., latent time
from strychnine treatments.
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3) Pentylenetetrazole 2

TE} ¥R PG 2 4, 8 12, 4N Fdsz
pentylenetetrazole2. Z2#& H2AAZL W) 2A47¢ &9
A iz st ZH FAAZY, AGE L ABPA
A Fog Zolg UehlA itk T8 447 B
¢ FYEAE W Ad FHAL € AprEdA f93
S FNGE #BY Ao 8 12, U &Y

A AZho] Al wtet BAY FAREAE AFY

F AATE EF FAYNZERE A28 phenobarbital

NS °-431°§ 17}/‘]74 FAARLEE Jehliag
(Table 4).

Table 4. Effect of Eugeniae Flos and Magnoliae Flos
on the pentylenetetrazole-induced convulsion
and mortality in mice

Onset TE
Treatment  Time N ----------- —-
Inc lat Inc lat Inc Lat

(%) (sec) (%) (see) (%) (sec)

Controt 10 100 69+ 100 1124 100 201+

217 201 10.1°

fug & 539+ 1943+ 2106+
Mag. 10100 “gqg 100 T 100 Ty

83 2463+ 2846+
4 10 100 697 100 6P 100 053

8 10 100 180.3# 100 250.7+ 100 340+

179 ¥ 199

2104+ 3003+ 3695+
12 10 100 0T 100 BT 100 26t

2309+ 3109 3108+
24 10 100 20.4° 100 ng 100 331

PHB 10 0 - 0 - 0 -

Mortality

[S)

Fragrance was inhalated for 2, 4, 8, 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received pentylenetetrazole (70
mg/kg, ip). The procedure was described in the
experimental methods. Values are Mean + S.D. 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 pentylenetetrazole treatments.

AxT 7o) B ARAA AF -

4) Bicuculline Z2&

TEIL ¥R F1E 2 4, 8 12, UL Esz
bicuculine ¥ picrotoxin® 2 ABE 2 AL ©
F28dM9 AW AN, ARE 2 ATALGAN &
A% apelg vehiiAl ggich Ty FAUITERR A}
23 phenobarbital 100mg/kg BFFodoM s AALEA
ZH AME 2 AN feldoer ZrkAA dEg

&& el Table 5).

Table 5. Effect of Eugeniae Flos and Magnoliae Flos on
the bicuculline-induced convulsion and mortality

in mice
Onset TE. Martality
Treatment  Time N --—-- - -
e Lat(sec) e Lat(sec) e Lat(sec)
at(sec at(s
(%) (%) (%)

M2+ 3638+ 3829+

1 L )

Control 10 100 w10 5 e
tug. & 3293+ 359+ 3752+
2 10t 100 o100 :

Mag, O e 296" 235’
410 10 3249+ 10 386+ 10 3721+

ny 233 B9

3219+ 3469+ 3ot

o100 .

§ 10 10 28 10 22 ! 3Ly

3193 3279 346x

12 10 100 g 10 e 100 209

3130 3306+ 3798+

20010 10 a3 W g

PHB 10 0 - 0 - 0 -

Fragrance was inhalated for 2, 4, 8, 12, 24 hours once a
day to mice. An ten min after the final inhalation 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.
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5) Plcrtoxin A

TE} ¥% 18 2 4 8 12 uANT IUsz
picrotoxin® E A#E K2 AFHE 0 7 $&5449 23
THAAZY, AHE 2 AFARNN fojg Aolg JehlA
kot 12y AR EAE A3 phenobarbital 100mg

/g ATFAAAE ARLANZ, NS R ABATE & -

9402 Z7NA $AR 4L YehiAcHTable 6).

Table 6. Effect of Eugeniae Flos and Magnoliae Flos on
the picrotoxin-induced convulsion and mortality
in mice

Onset TE Mortality

Treatment Time N -------==m=m —ommmemeeee omoen

Inc lat ¢ lat ¢ Lat
(%) (sec) (%) (sec) (%) (sec)

626.7+ 6378 6614+

Control 10 100 B 100 g 100 35

6392+ 100 6652+ 100 6821+

Eug. &
100 ®1° 234

Mag, &[1"

[S-]
—_
<

6349+ 6592+ 630.2x

4 10 100 73 100 R n3

@lat | 668t | Ghds
800 gy 10 Tpm 10 g

6234+ 6470+ 665.7+
12 10 100 A%y 100 06 100 09°

6280+ 100 6487 10 649+

20010 " Y 319

B 10 0 - o0 - 0o -

Fragrance was inhalated for 2, 4, 8 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received picrotoxine(5.0 mg/kg, ip.).
The procedure was described in the experimental methods.
Values are mean + S.D. 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 picrotoxin treatments.
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2. 515 GABA &2l ojxlz g%

GABA #3¢) #A$ tiRFo] 2184013 GABA nmole/
mg proteinddl Hlated PIZE2E 130£010 GABA
nmole/mg protein®M % 40% TAHAUZL, TE} FR
¥718& 8AIT, 12A17, 4NZ 718 FU® 22 47
158 + 006 GABA nmole/mg protein, 149 + 012 GABA
nmole/mg protein, 166 = 0.18 GABA nmole/mg protein
2 PTZ SHZRT} 2%, 15%, 8%2 F718kd 22
9 FFE viXA Fiht Z71EE AR ¥ & AN(TG
(Table 7).

Table 7. Effect of Eugeniae Flos and Magnolize Flos
on the brain GABA level in pentylene-
tetrazole-induced mice

Tretment  Time Content” % of contsol
{hr)
Control 218 + 013 100
PTZ 1.30 = 0.10° 60
Fug. & Mag. | 2 121 £ 015 51
4 139 £ 047" 64

8. 158 + 006"
12 149 + 012 68

24 166 £ 0.18° 76

Fragrance was inhalated for 2, 4, 8 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received pentylenetetrazole{70 mg/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 methdd

Ycontent : GABA nmole/mg protein
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3. =& glutamic acid &2 0lxl= FE
gzFe] 1024031 glutamate nmole/mg protein) &l
PTZFAH+E 176+023 glutamate nmole/mg protein® 2
A o 3% FIHE BRE, TES ¥R 37T SN, 12
N7, A4NZE g8 EYY 2 7 129 + 019
glutamate nmole/mg protein, 127 + 020 glutamate
nmole/mg protein,11.8 + 017 glutamate nmole/mg protein
Z PTZ 5929 2%, 72%, 61%E ALY} 38 TH
B FHR YINE 27 4N FYF 2E pentylenetetrazole
of st ZFAHE HF9 GABAY ¥k ¢
TEAE F44 e 4% 1A B

2 glutamic acid
R34t} (Table 8)

Table 8 Effect of Fugeniae Flos and Magnoliae
Flos on the brain glutamic acid level in
pentylenetetrazole-induced mice

Tretment Time Content % of control
(hr)

Control 1021 = 031° 100
PTZ 1764 £ 023° 173
Eug. & Mag. 2 1848 + 0.36° 181
4 1532 + 0.21° 150
8 1293 £ 019° 127
12 1275 £ 020° 125
24 1189 + 017 116

Fragrance was inhalated for 2, 4, 8, 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received pentylenetetrazole{70 mg/kg,
ip). The procedure was described in the experimental
methods. Values represent means+SD.(n=7) and by the
same superscript are not significantly different (p<0.05)
each other by new multiple square method.

Vcontent : Glutamate nmole/mg protein

H3} 1Rl B g4 Ay -

4. 5|5 GABAY glutamic acid2l 4Hgdat i
Aol Bojste EagMo) OlXs g8

718 2, 4, 8 12, UNZ EJsteA
PTZ2 A¥L 42N, HF GABA-T ¥ GADY &
Aol mAE 4L #2E JHojtH(Table 9, 10).

GABA-T9 84 dix+°] 1.38+007 NADPH nmole/
mg protein?l® ¥13te] PTZF97#L 2154013 NA- DPH
nmole/mg protein®2A % 56% FaRR, TEHL ¥%
F71E 8 12, 4AN7H FUY & 7z 1524020
NADPH nmole/mg protein, 148+0.10 NADPH nmole/
mg protein, 1531012 NADPH nmole/mé protein®. &
PTZ 5429 70%, 69%, T1%2 Zadtd fizzy
Fo2 IRHY YSE FEY & Atk ¥, TEHEA
FRENE 247, 47 YoM PTZY R824 8
A3 Z7hE= GABA-TY 84S AxdAe Zaioh
GADY 842 Wiz 7.18+041 GABA nmole/mg
protein®ld] ¥ldle] PTZR7E 7674040 GABA nmole/
mg protein® 24 &% 7% F7HE Ry EAEA {oA
< UsNen, TES ¥R P78 2 4 8 12, 40 &
UBFEHEAH E HA) S4L Uh WEo) JUoY Bz
<3 #9484 Wt gtk

Table 9. Effect of Eugeniae Flos and Magnoliae
Flos on the brain GABA-T activity in
pentylenetetrazole-induced mice

Tretment Time Activity" % of control
(hr)

Control 138 + 0.07° 100
P1Z 215 + 013° 156
Fug. & Mag 2 220 + 018 159
4 186 + 017" 135
8 152 + 0.20° 110
12 148 + 010° 107
24 153 + 0.12° 150

Fragrance was inhalated for 2, 4, 8, 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received pentylenetetrazole(70 mg/kg,
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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 : NADPH nmole/mg protein/hr

Table 10. Effect of Eugeniae Flos and Magnoliae
Flos on the brain GAD activity in
pentylenetetrazole-induced mice

Tretment Time Activity" % of control
~(hr)

Controf 718 £ 041" 100
PZ 767 £ 040° 107
Eug. & Mag. 2 759 + 036" 106
4 755 £ 0.29° 105
8 764 + 039° 106
12 746 + 045" 104
24 75 + 0.39° 106

Fragrance was inhalated for 2, 4, 8, 12, 24 hours once a
day to mice. An ten min after the final inhalation of
sample, animals were received pentylenetetrazole(70 mg/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.

Pactivity : GABA nmole/mg protein/hr

V.2 &

AL <HM: BRESYANE 2ole) WA 779
et AFo] Hlo] AW, < 0>V E “mieE
FOR, MERINNE KB “BHTE IMEFF
BRAN BRTERRRE BRMBN ST SARY"
2 E8) H7 d

TES ¥R W19 343 389 714L 39

Y A4232 o]£5E glutarmic acidst A4 g
£d2 287 GABAS ¥ 233 ¥3us 9o 3
wa] ¥ yAstgch

A TES ¥R W18 4858 2 4 8 12, 2442
FYAFI L Maximal electric seizure(MES), Pentylenetetrazole
(PTZ), Strychnine, Bicucullne 2 Picrotoxindl 98 fZ &&=
Rugad oM 438 JEFYE o, MES, Strychnine,
Bicuculline 2 Picrotoxindl 9j3td fEs& Adde ¥
£ kol glglout, Akt Ao grle] FUFA AdFe
AlzHg Aol ot PTZ Y3t fxsle 7Ad w3 4
g7 Fas A

MES9 A8 gland mal®l 534 A% generized
tonic chlonic seizure®] ZAo] #&Ho] glov strychnine
FFURAE AHoR FRAIAT 22 AFRAE £
BAG ol FLAALE AP A AGAARY
glycine® Xe& 28 2 renshow AT 5T sty
AY 3 AA71%5(postsynaptic inhibition)g AMAIA Ex
R A AEE desie ez LA irh Bicuculline
% picrotoxin® F3FA72A4 4 A 447135 (pre-synaptic
inhibition)} A2 F&aHgo] Jelyn ole AL
GABA-As8d9 Mgmog Zsle] AAL Yo7 A
2 i OE"E;‘ ﬁ glqzﬁiﬂiﬁz,ﬂ)‘

PTZ% strychnine®} picrotoxin®= 22 484 2 3
TF 7i5de FA 9ol £33 TEAZ chloride ©
< Axd vXe GABASY #4E Adsls Aoz By
Hel oy, A A J1de 28xA g3 9o,
#A absence seizurett myochlonic seizure®} 7A@ k43
$ Yo7 7 2F/E A A9 22N 4%
EY F2 ALHT A FBo|

TEH FH P18 AEE $98 29584 PTZ
€ 54932 ¥F GABAY 32 S43YL o, gz
o vlEle PTZ @8 SoZelME GABAY @3o] &
A 2o, TES ¥R I8 348 Folxe
ol2]& GABA ¥39 Z4ag4del A3 dAH iz
Z FF4 1A F7rE

GABA-TE ¥ 23 ZdA 944 A44% 2gs)
T AEA Fol R¥EY, AFFH GABAE glutamic
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acid®t succinic semialdehyde® E8A43F A7l 98E
st Haoltf¥™ GABA-TS 4% PIZ ©5 £
oA e vis) o 6% AE FUHEALH, TH
I ER WIE FYT 2 E PTZO 93 Z51=d
T9] BAo] A=

olgk 222 GABA-T 849 WES GABAY #39
Wast dBAA A g 4 9o, TES F% P79

¥ 442 =% GABA-TH old) W& GABA 3
o WEd 7idske Zo® ARg £ rk
@4, PTZo st fEHE 28 2% Ahox o
%9 glutamic acid % #3E AESYL @, AT
FEF Tt WS B L £ YA, o e
g GABA ®%, TE% ¥% 75 FYstnzA @z
o] ZaHE A%L By I¥BZ PTZY e 4t

€ 7ZAde 2F Fert ¥F glutamic acid®) 33
A g Ao A7 ¥ 5 YAk

Glutamic acid®] ## F71 342 A4 474 4%
(GABAergic neuron)®) GABA-T 849 Z7t2 9%
HARIEEAS F7bel, TEA 2724 S (glutaminergic
neuron) TROIA fFejds A7 AQ BAZAMY o
T F 7 293 fEAA A9Ng & YoPBEP gy
Y PTZO 95 f2€e 23 Judx figs 13
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