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I. #8 & F&

1. %

(1) &%= « BAR

% B pentylenetetrazole, strychnine, bicuculline,
picrotoxin, Y-aminobutyric acid, L-glutamic acid, o~
phthaldialdehyde, 2-aminoethylisothiouronium bromide,
ATP, nicotinamide, NADH, NADPH, a-ketoglutaric acid,
L-a-aminobutyric acid < Sigma#l, glycine, NN'~
methyl-bisacrylamide, malondialdehyde= AldrichAl,
semicarbazide, 2-mercaptoethanole Junsei chemical
A, trichloroacetic acid, sodium tungstatet Katayama
Al, high performance liquid chromatographyol AH-¥®
£ methanol ¥ ethanole MerckAl AMES AL L3tge
o 71k AREE Aj2 EFUA] dFARoE AYEF
o A A& Agsigdnh

Ade] A 717l membrane filter(Gelman, 47
mm, 02 pm: Microfilteration systems, 13 mm, 0.2 um),
filter holder(Milipore, 47 mm: Gelman, 13mm), UV-
spectrophotometer(Shimadzu, UV-240), refrigerated
centrifuge (Beckman, J2-21), ultracentrifuge(Hitachi, 65~
P7), HPLC colurn(Water, RP-C18, 40 mm LD. 10 um),
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)s ©191th

(2) 89

FEFEL 9 2URE 12T, 5 0
60%, B : 12A17F light/dark cycle)22 2% =9t AL
A AF 25g W29 ICRA $AIWH) AAE AHessd
o AEA AT FUAL ABE AASE BT 434
3 o) HAVAHY YT WFE T AYSH
< AAAZHLA 10:00-12:0000e) A X315},

(3) %

£ A8 AEd <klle TR fETE A
Agstgen, £RE 4RI ¢ 15X8X36ecm/309H,
30g/30mtel)el WolM 2, 4, 8 12, 24k5fE EREWl B
AAFI T otehe] BERS #tAh

2. Fk

(1) EEyR

1) K EH FE(MES:Maximal electric seizure)
Woodbury 52 shio] Z3 AARZA AFAXE o]
£35te] A2l drE AAH Feod 0mA, 110V, 60Hzo!
4

e 0227 SHEo e AR JAAE ¢

S
2

2) Strychnine &
Araki=®se] we) 28l strychnine 25mg/kgs &
Aol FALEle 7ide] g 9 AlgY 7 E FEEH

o

3) Pentylenetetrazole ftig#
SohnE*'e] whel #3led pentylenetetrazole(70mg
/kg, sc)& FARIA 7o) 3 2 Algke) 25 3

Ao

4) Bicuculline 3 Picrotoxin &

Holland5™¢] whel #38te} bicuculline(32 mg/kg)
2 picrotoxin(5.0 mg/kg)S FAEY 7 ¥d 2 A}
%o {75 B

(2) BERe #EY

AT EES k2 vy AxEn FAZL ASA
& et A o 24 & 09% HA4ddER
AL e 23 1g% Imle 0.IM potassium phosphate
buffer(pH 75)& 78t WY stolA  glass teflon
homogenizer2 ohistdch. GABA-T 4 £49 &4
2L oy FEAE B0 X golA 087 AR}
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af 92 Axeg AL GAD 4 339 E4d
2 9z2& |ImM aminoethylisothiouronium bromide

2mM pyridoxal-5'-phosphate® X ¥#3tE 0.3M
triethanolamine buffer(pi 63)2 T2 =AF &
15000 x geliA 2027 da&astd 42 AAdE 1

o =
2902 AMg-arch

(3) f% %% GABA 2 glutamic acld &
¥ Z3AZ GABA(y-aminobutyric acid) % glutamic
acde] ¥ 24 Allen§e WS o WA

¥ zZAZ2 ImM aminoethylisothiouronium bromide %}

e
iy
0%

b

2mM pyridoxal-5'~phosphate& X &3+ 0.3M
triethanolamine buffer(pH 68)2 10% vl #H X g ZA)
3 od 15000 x golA 2087 Adwd 3 &
postmitochondria ®3& YA =S 200mM potassium
phosphate buffer(pH 6.8) #7}s+ T W9l ethanol®
A o|AL dAEE s B AAAS
membrane filter AHS-3}e A abgt b Al Fo) FHB
GABA % glutamic acid® ¥%E I&9A AR T
=& ojfste] RYAZ F EFFY FHAZHGABA:
11.3%, glutamic acid: 19.8%)3} Bl w83t & & A&
Ao Fa& I ¥FE AAFHEHTable 1) GABA 2
glutamic acid®} L A IR ImgY nmoleE
1220 el

=
o o

lo
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Table 1. Conditions of HPLC for the determination of
brain GABA and glutamic acid concentration

in mice
Parameter Conditions
Column RP-C(1530 X 4.0 mm 1D, 10 gm)
Flow rate 06 ml/min

Mobile phase 10mM potassium acetate buffer

(pH 6.5) ~ Methanol

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

(AC : 340nm, AEm : 450tm)

(4) Biats ME

1) GABA-TEH 8z

GABA-T(GABA-transaminase)®) 8432 Bergmeyer"
o) we] wal YA 0.15M potassium phosphate
buffer(pH 6.8)° 60mM a-ketoglutaric acid 100ul%}+ 712
ol 4uM GABA 50ME ZA® AL 100ME H7hshe]
incubatorel A 30¥-7F WA ohE, oW A"
succinic semialdehydeo] Z& 49 0.12mM NADP 10WE
A7vaty 2087 weAA 44 =T NADPHE 340nmel

N Zgael Ta $AS ARk

2) GADiEM #lZ

GAD(glutamic acid decarboxylase)®} €42 Allens"
o] uwrdle) uwhe} YA} 200mM potassium phosphate
buffer(pH 6.8)%] 7121 04mM glutamic acid 200pist =
29 10mM pyridoxal-5 -phosphate 4000l ZA|¥ &
A9 100WE €4 d7hEted incubatordol M 2087 WHE
A7 & el ethanol2 W& FEAIY 94 ¥
ste] 912 AR d-S membrane filterg AHSs o
b2 1 oJiFo] 4E GABAS #IFE F& 4A
ZoleIREE o) g-aed A st

4 8

-l
a4

e
Y

(5) BEHE T2 ¢ HEHEE

g go e Lowry5e Wl Fskd bovine
serum albumin (Sigma, Fr. No V)& BEELE 3o
2785t B A o Aae FFALEFUA
2 ¥A89T, 548 §942 Duncan’s new multiple

range testE o]&3tgith

| EE YR

(1) RAEEEY

FHRES 2 4, 8 12, 442 FYdsty MESE ZAAE
1 ANES o 74 2gdAM F9% Zo)E  ERRA
etk Iy dAEEZEE A4S phenobarbital
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10mghkg AFFANNE FH47E 2 AR5E oA
A Z tHTable ).

Table [I. Effect of the fragrance of Magnoliae Flos on
the MES-induced convulsion and mortality in

mice
Convuision(%)
Treatment  Time N = - Mortality(%)

(hr) TE. CC

Control 10 100 10 D

Magnotiae Flos 2 10 100 20 0

4 10 100 10 &

8 10 100 10 &

1210 100 10 90

2410 W0 20 80

PHB 10 0 100 0

The fragrance of Magnoliae Flos was inhaled for 2,
4, 8 12, 24 hours to mice. And ten min after the final
inhalation of sample, samples were received electric
shock(110V, S0mA, 0.2 seconds). The procedure was
described in the experimental methods.

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

PHB : phenobarbital (100mg/kg, p.o.).

(2) Strychnine fE4

EHES 2 4, 8, 12, 447 FYHT strychnine® 2 7
He §F AZE o 74 4ol oizFd vt 3
A WA, AEE L ARALA feld AolE et
WA ool 1@t SHNZEAE AMEE phenobarbital
10mg/kg ZAFFAolME ARATAANT, AHE 2 AMRA|
7+ /93 Z71E B 37 A2E-E Yeh Yt Table

[4

The fragrance of Magnoliae Flos was inhaled for 2,
4, 8, 12, 24 hours to mice. And ten min after the final
inhalation of sample, samples were received strychnine
(25mg/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.
T.E. : tonic extensive convulsion, Inc. : incidence, Lat. :
latent time from strychnine treatments, PHB :

phenobarbital (100mg/kg, p.o.).

Table M. Effect of the fragrance of Magnoliae Flos on the strychnine~induced convulsion and mortality in mice

Onset TE Mortality
Treatment Time N e s R
Inc(%) Lat(sec) inc(%) Lat(sec) Inc(%) Lat(sec)
Control 10 100 2364+184* 100 2449+292* 100 2624+R7
Magnolise Fios 2 10 100 2326+188 100 25474206 100 2842+4232°
4 10 100 24411204 10 26234262 100 2800+48'
8 10 100 2683+146° 100 2746+188° 100 2937+213
12 10 100 2422+293%° 100 2529+300° 100 2734+292°
24 10 100 2B97+43 100 28524309 100 297+317
PHB 10 N 4YU9EBT 40 - 0 -
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Fig. 1. Effect of the fragrance of Magnoliae Flos on the
strychnine~-induced time of onset in mice
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Fig. 2. Effect of the fragrance of Magnoliae Flos on
the strychnine-induced time to tonic extensive
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convulsion in mice
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Fig. 3. Effect of the fragrance of Magnoliae Flos on the
strychnine-induced time of death in mice

(3) Pentylenetetrazole &%
2HRES 2 4 8 12, U7 YL pentylenetetrazole
B AR H% AAE 9 2 44079 FelM iRl M
shod AA LFAL, AGE E AUNTAM FA9F Aol
Rl A edshel Ul 8AIZE B EdERe we 4™
SPHA @ AGEAM FYHeR ZMAEE #EE F
ARLH 12, UAZ BAGME FUS S
£43 A3 phenobarbital 100mg/kg 2+
AGPAZE ARE E AMATE F95

/A FAEES JEiItHTable IV, Fig 4-5-6).
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Table IV. Effect of the fragrance of Magnoliae Flos on the pentylenetetrazole-induced convulsion and mortality in mice

Onset TE Mortality
Treatment Time N s e oo
inc(%) Lat(sec) Inc(%) Lat(sec) Inc(%) Lat(sec)

Control 10 100 486+217 100 17461927 100 18944102

Magroiae Flos 2 10 100 5624283 100 1648+10.2° 100 1923+182°
4 10 100 6L9+321° 00 10N4+8%" 00 2103+206™

8 10 100 1203124 100 2008+174" 100 2841186

12 10 100 18064182 100 2463+2L6 00 30194214

24 10 100 20081204 100 623+ 0% 100 31274176

PHB 0 0 - 0 - 0 -

‘89‘



The fragrance of Magnoliae Flos was inhaled for
2, 4, 8, 12, 24 hours to mice. And ten min after the
final inhalation of sample, samples were received
pentylenetetrazole(70 mg/kg, i.p). 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.

- %9

TE. : tonic extensive convulsion, Inc. :

latent time from - pentylenetetrazole treatments,

ANARANG &3)x) A 108 23 199 —

incidence, Lat. :

PHB : phenobarbital (100mg/kg, p.o.).
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Fig. 5. Effect of the fragrance of Magnoliae Flos on

g. 4. Effect of the fragrance of Magnoliae Flos on the

pentylenetetrazole-induced time of onset in mice Fi

the pentylenetetrazole-induced time to tonic
extensive convulsion in mice

Laten! tme (sec)

g. 6. Effect of the fragrance of Magnoliae Flos on the
pentylenetetrazole-induced time of death in mice

oy

Table V. Effect of the fragrance of Magnoliae Flos on the bicuculline-induced convulsion and mortality in

mice
Onset TE. Mortality
Treatment Time N —==cmemmmeemeee e e
Inc(%) Lat(sec) Inc(%) Lat(sec) inc(%) Lat(sec)
Control 10 100 325.3+54.2* 100 383.8+46.2° 100 402.4+316°
Magnoliae Flos 2 10 100 3432278 100 375.9+295" 100 39%5.2+435°
4 10 100 331.8+289" 100 3786433 100 3921+33¢9°
10 100 32844340 100 3669+439" 100 379.8+209°
12 10 100 3309+37.2° 100 3570+31.9° 100 3885+3L.1°
4 10 100 334.2+386" 100 3479+288" 100 3659417
PHB . 10 0 - 0 - 0 -
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(4) Bicuculline
ETRES 2, 4 8 12, 24M7T FY32 bicucullinel.®
S AR W 7 FEEAMY AE A

ArtE @ AFRAIZEO A frelgh xtelE vehA] st

The fragrance of Magnoliae Flos was inhaled for
2, 4, 8 12, 24 hours to mice. And ten min after the
final inhalation of sample, samples were received
bicuculline(3.2 mg/kg, 1p.). 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, PHB :
phenobarbital (100mg/kg, p.o.).
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Fig. 7. Effect of the fragrance of Magnoliae Flos on

the bicuculline-induced time to onset in mice
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Fig. 8 Effect of the fragrance of Magnolize Flos on the
bicuculline-induced time to tonic extensive
convulsion in mice

Latent time (se¢)
2

Fig. 9. Effect of the fragrance of Magnoliae Flos on the
bicuculline-induced time to death in mice

(5) Picrotoxin i
FHRES 2 4, 8 12, 24M7F FUsA picrotoxin®.2

ARE L AR W A FEBoN9 AF $EAL,
AE 2 ARAZNA fo)@ AolE vehhA gt

Jay FdFEAE AMES phenobarbital 100mg/ke
ATFANE 7
95 F718 Bl PRARES UEriAtHTable VI,
Fig. 10- 11 - 12).
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Table V. Effect of the fragrance of Magnoliae Flos on the picrotoxin-induced convulsion and mortality in mice

Onset TE. Mortality
Treatment Time N -mmemmmemrmme—e- ssemmeesoomomees mommemommooooes
Inc(%) Lat(sec) inc(%) Lat(sec) inc(%) Lat(sec)
Control 10 100 6067+243 100 637.8+456" 100 6524+115"
Magnoliae Flos 2 10 100 6199+28.1° 100 645.7+381° 100 661.3+239
4 10 100 61421264 100 6455+132° 100 6629%133°
8 10 100 611.8+485" 100 636.2+226 100 645.8+206°
12 10 100 603.9+234" 100 6289+206" 100 659.7£209"
A 10 100 619.2+33.2" 100 637.7+384" 100 66471263
PHB 10 0 - 0 - 0 -
The fragrance of Magnoliae Flos was inhaled for 2, w
4, 8 12, 24 hours to mice. And ten min after the final -
inhalation of sample, samples were received picrotoxine(5.0
mg/kg, ip.). The procedure was described in the
experimental methods. Values are mean * S.D. and H m
values followed by the same superscript are not § ”
significantly ~ different(p<0.05) each other by New 3w
multiple square method. 200
T.E. : tonic extensive convulsion, Inc. : incidence, Lat. : 100
latent time from picrotoxin treatments, PHB :
phenobarbital (100me/ke, p.o). Fig. 11. Effect of the fragrance of Magnoliae Flos on

Latent time (sac)

Fig. 10, Effect of the fragrance of Magnoliae Flos on
the picrotoxin-induced time to onset in mice

Fig

_92_

Latent time (56¢)
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the picrotoxin-induced time to tonic extensive

convulsion in mice

. 12. Effect of the fragrance of Magnoliae Flos on
the picrotoxin-induced time to death in mice
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2. bR GABA &80l Oixlz ¥

rHEES Y9 o PTZE ZAES {4712,
ZAZ GABAY 3 Wslg Yeidnh

GABA %2 7% giz7o] 219+0.13 GABA nmole
/mg protein¢ldl ISt PTZR A& 1.22+£008 GABA
nmole/mg  protein2A] ¢ 45% ZAFHAN, FREFS 24
A7y Y8 7& 178 + 007 GABA nmole/mg protein
2 PTZ $9% 2o 46% Z7hsle 239 FEde=
o 22 Zaht ZrbEg #E T 5 U}k B8 FRE
£ 2AZY, AN, BANZY 1247 F8iE &2 PTZO) 93
o Za9E ¥3F9 GABAY T &F4%0e 9
n] )z} 23}k (Table VI, Fig. 13).

o
o

Table V. Effect of the fragrance of Magnoliae Flos on
the brain GABA level in pentylenetetrazole-
induced mice

Tretment Time Content" % of control
(hr)

Control 219 + 013 100
P1Z 122 + 008 5.7
Magnoliae Flos 2 120 + 018 38
4 117 £ 015 534
8 123 + 009° 5.2
12 137 + 0.11° 626
24 178 + 007 813

The fragrance of Magnoliae Flos was inhaled for
2, 4, 8 12, 24 hours to mice. And ten min after the
final inhalation of sample, samples were received
pentylenetetrazole(70 mg/kg, ip.).
described in the experimental methods. Values represent

The procedure was

means£S.D.(n=7) and by the same superscript are not
significantly different (p<0.05) each other by new
multiple square method.

1)content : GABA nmole/mg protein

25

oControl
@PTZ

m2nours
@thours
S8hours
@ i2nours
! ™ 24nours

GABA nmole/mg protein

0

Fig. 13. Effect of the fragrance of Magnoliae Flos on
the brain GABA level in pentylenetetrazole-
induced mice

3. B glutamic acid 280l 0|X= d&

ZHRES YT o§ PTZE ZEE& %‘3‘*]7]1, ]
%42 glutamic acidd #% WsE Yl

glutamic acid®] #F#FS RFo] 979+0.26 giutamate
nmole/mg protein¢1¥] st PTZF T2 19.39:£047
glutamate nmole/mg protein® 24 ¢ 98% 7+ BH4A
P, ERES 1287, 4N FAdS F& A 1527 £
049 glutamate nmole/mg protein, 1342 + 037 glutamate
nmole/mg protein® £ PTZ F3479 79%, 69%= A
vk §H FRES 2N 47, BN FYT 7+
PTZo0 2elste) F7be H% 9] glutamic acid FxA= &
oA Ae LS XA ZEHAHTable W, Fig. 14).

Table VI. Effect of the fragrance of Magnoliae Flos on
the brain glutamic acid level in pentylene-
tetrazole-induced mice

Tretment Time Content" % of control
(hr)
Control 979 + 0.26° 100
PTZ 19.39 + 047° 198
Magnoliae Flos 2 1846 + 052 189
4 2037 £ 0.3%° -208
8 1681 + 053 172

_93_
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Tretment Time Content” % of control
(hr)
12 15.27 + 0.49°° 156
24 13.42 £ 0.37° 137

The fragrance of Magnoliae Flos was inhaled for 2,
4, 8 12, 24 hours to mice. And ten min after the final
inhalation of sample, samples 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.

Dcontent : Glutamate nmole/mg protein

@Conirot
aprlZ

& 2hours
@ dhours
8hours
a 12hours
m 24hours

Giutamate nmole/mg protein

0

Fig. 14. Effect of the fragrance of Magnoliae Flos on
“the brain glutamic acid level in pentylene-
tetrazole-induced mice

4. B GABA2| Mgy dt ChAl &toish=
F28H0 Dixls 8

¥RES 2, 4, 8 12, 447 FY33AM PTZE AHA
£ §2ATI, BER GABA-Tol &Ad) viXs %S
#3g Aot .
GABA-Te] #4& d&3ol 140+012 NADPH
nmole/mg  protein & vt PTZS9 32 2131018

NADPH nmole/mg protein® 24 2k 52% Z7VSRY, ¥
RES 8 12, AT BdY ¥ A4 18013
NADPH nmole/mg protein, 1.86+£0.17 NADPH nmole
/mg protein, - 1543020 NADPH nmole/mg protein® 2
PTZ S z8 T 7%, 13%, 18% Zadte] tlzed] +#&
o2 Egy USS #F T £ YA dH FRES
2, AT FelME PTZY FH2AM d@AS] F7tHE
GABA-TY #4& AR &AE ZstichTable KX, Fig.
16).

Table I{. Effect of the fragrance of Magnoliae Flos on
the brain GABA-T activity in pentylene-
tetrazole-induced mice

Tretment Time Activity” % of control
(hr)

Control 140 £ 012 100
P12 213 + 018 152
Magnoliae Flos 2 210 + 015 150
4 215 + 0.08° 154
8 198 + 013 141
12 18 + 017 133
y) 154 + 0.2 110

The fragrance of Magnoliae Flos was inhaled for
2, 4, 8 12, 24 hours to mice. And ten min after the
final inhalation of sample, samples 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.

Dactivity : NADPH nmole/mg protein/hr
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PADPH nmote/my orotein/

Fig. 15. Effect of the fragrance of Magnoliae Flos on
the brain GABA-T activity in pentylene-
tetrazole-induced mice

5 K&+ glutamic acidel Hetad ot CHAY
Oof

Hofsks 80 DX= At

FRES 2,4 8 12 2407 FUd&2A PTZE #AE
EA71, iR GADS 84ol vlAe e Bz

o o
do
&

GADS] #4& W7o 7314036 GABA nmole/ing
protein?l & ®l&le] PTZE 2 7924026 GABA
nmole/mg protein® A ¢ 8% Z7h: BP0y EAH
A AL Yo, FRES 2 4, 8 12, U Y
FEEA 2 Hhe B Oi ¥WSo Yoy gz
& Fo#2 Wake AtHTable X, Fig. 16).

Table X. Effect of the fragrance of Magnoliae Flos on
the brain GAD activity in pentylenete-
trazole-induced mice .

Tretment  Time Activity" % of control
(hr)
Control 731 + 036 100
P1Z 792 £ 0.26° 108
Magnoliae Flos 2 798 + 030" 109
4 7.80 = 0.21° 107

Tretment  Time Activity” % of controf
8 7% + 040° 109
12 800 + 052° 109
24 801 * 0.49° 110

The fragrance of Magnoliae Flos was inhaled for
2, 4, 8, 12, 24 hours to mice. And ten min after the
final inhalation of sample, samples were received
pentylenetetrazole(70 mg/kg, 1p.). The procedure was
described in the experimental methods. Values represent
means+SDAn=7) and by the same superscript are not
significantly different (p<0.05) each other by new
multiple square method.

Dactivity : GABA nmole/mg protein/hr

8

7
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Fig. 16. Effect of the fragrance of Magnoliae Flos on
the brain GAD activity in pentylenete~
trazole-induced mice
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=Abstract=

The study on anticonvulsive effect
of the fragrance of Magnoliae Flos
in mice.

Yong hyun Shin - Byung Su Ku

Dept. of Oriental Neuropsychiatry, College of Oriental
Medicine, Dong Guk Umversity, Seoul, Korea

In order to prove the anticonvulsive effect of the
fragrance of Magnoliae Flos in convulsion-induced mice,
experiments were performed on anticonvulsive effect,
GABA level, glutamic acid level, GABA-T activity and
GAD activity.

The results were obtained as follows :

1. As far as anticonvulsive effect was concerned, on the

convulsion induced by such as maximal electric seizure,
strychnine, bicuculline, or picrotoxin it was not significant,
but the convulsion induced by pentylenetetrazgle it was
significant comparing to the control group.

2. GABA level was increased significantly in mice.

3. Glutamic acid level was decreased significantly in

mice.

4. GABA-T activity was decreased by the fragrance
of Magnoliae Flos.

5. The fragrance of Magnoliae Flos was not effective

in GAD activity.

From above result, the fragrance of Magnoliae Flos
had significant effects on convulsion induced by
pentylenetetrazole, so it is expected to climcal application

on convulsive diseases such as epilepsy.
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