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Effect of the Ether Fraction of Gastrodia elata Methanol
Extract on the Pentylenetetrazole-induced Seizures
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Abstract— Gastrodia elata is a medicinal plant which has been used as anticonvulsant in Korea, Japan and
China. This study was conducted to examine the action mechanism of Gastrodia elata centering around the
change of GABA and glutamic acid level in brain while observing the anticonvulsive effect in PTZ-induced
seizure model. Seizures were reduced effectively by pretreatment of ether soluble part of methanol extract
of Gastrodia elata. The pretreatment of ether soluble part inhibited not only the decrease of brain GABA
level but also the increase of brain glutamic acid level observed in PTZ model of convulsive dose. Although
there was not any change in glutamic acid level, the same development was also observed in the model
of subconvulsive dose. From above results, it seems that the anticonvulsive component of Gastrodia elata
is lipophilic, and its action mechanism is originated from both control action of GABA level and inhibition

of glutaminergic neurotransmission.
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AuHGastrodia elata Blume)= w+Z2FHOrchidaceae)|
Z3hs thdA 22 AEE el g1 &3S gol
et A gL EA4E Adx UdokE], 1990). ]
ofzbe BEAS AU gl AlEo]7] uf-Fofl WA A
A7)Zke] b2 FA A2 vl A7|7F 2= el
ojei3 Aekew <duix ik AHule] 272 4 AS
kg0 T o] &3 glom foirql AFEEAde
HEom BE JIAFT 9rHe, 1986). Hmjo] wiEt
AEATE A7 AlEE I 9)eH gastrodin, =4
FEHE, #7)14L 3 9D Bsitosterol T B £FH9 #A
EAo] Be)(Taguchi %, 1981 glort mjxje] ¥
o7} ZddE] delsith delAe AR E o
gl e] Zhabdat A8 53o 3 o] fE X a(n], 1989; 2,
1992; &, 1976) slo} oWl LAEA] o3 = oW
AL714E B delag-S Jele=AEF S84 A
HERR] £33 ) o] AT E Ao AdA
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ARz} =B gy o]4-5 oA 1 3] pentylene-
tetrazole(PTZ)E 4-=pd2 Foisle] Z7hHeo] szl o
Wzt Y 2dg ghEa(Velisek 5, 1992) o]7S
ate 2 HvlEEEe] L3 APEF Foidho]
BARAENE e = 252 AdAskn g3 dE
F7-2A stodn) T A XEA 9 NEAste] A4
AAADEAE o2 9= y-aminobutyric acid
(GABA)¢} =4 HEe= |2 2(Enna <, 1980; Hor-
ton, 1984) sli= HAYE Fzste] vt 3w e
713& APEEY Haza FoA T84 AdAGER
2 &Aa4stx ¢J= glutamic acide} 94)4<¢] GABAL]
FEHELE dRxe] HAEZA st

Ay
Alet

Pentylenetetrazole (PTZ), y-aminobutyric acid
(GABA), L-glutamic acid, 2-aminoethylisothiouronium
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bromide (AET), bovine serum albumin (BSA) £-& Si-
gmaAle] AFE AHg-3}9lem, pyridoxal 5-phosphate
(PLP)= Flukarbe] #)E-& Al&siic}. HPLCH] Ales
E% methanol 2 ethanol& MerckAHe] AFE A-4-3)
Art 29 A AMEEE TE At fule EF
Wz dFEL AlFlA] Fste] At
Mol MEe F&E

Aol A4 vl AlFellA] Fste] ARSstich
AxE AHulE2 2wtg Flel 1kgd 3/9 methanold
7}& thg 60CoNA 847t ZHAH R 33 HHE-FEEI
o }5}o] methanol #3-& Q3 F&algch odr]q)
FrE 71sked stals] HEAZI% g ether 118
7}ete] E A 7oA 33] E=lsle] ether B3L& &
otk e oo 150 ml9] n-butanolg 7}t ¥=)s)
of butanol F&E& 43 o] FIHE AdEHadct 2
Z+9] ¥ &gt #3-& 1% carboxymethyl cellulose (CMC)
Lol Hebsle] A Feol AT FoIFHCh
=2 H Hx|

B g B ZabellA] A 7o) AEHT 25 744
255w A 2571 2CE fAH= AT 2R
A&, 93 71743 100~150 g W) 2] Sprague-Da-
wleyA 8] ratE AH&-slgick 1% CMC £ d=A]7
Hn} F2EE-L kg 50, 100, 250 % 500 mge] o2
19 13 1097t esophagus needles ARE-3] ZrAlZ A
FEoIslelon, fa2Te e WHeR 1% CMC 4
3-8 7T Foidtgicth

Ae-4 2dA3L convulsive dose Fo39] -l
= upx|=t 397} PTZS kgt 70 mge] fzo= w3
Z=A}5}od(Roussinov 5, 1976) #H3 Fof 308 Fo =
Abaled o oy, subconvulsive dose 932 A-$dll= kgD
25 mgo] &3 2L wo g 8Fzr F FAlsdct
(Giorgi, 1991). ¥, AbakE(mortality)E3 A¥-2 kg
PTZ 120 mg& B7}FAlste] 1A Fgke] APHES
garslelct. AFEEL Ay A 2447 FF EFL
FA A FH
saH g AE

Av} F& 13 e AFEE F938 F, PTZ H¢
Aol g A =24 APFe AAEEC PTZ &

Table 1. Classification of signs shown in each degree of con-
vulsions

Degrees of .

congvulsion Signs

0 No signs

1 paralysis and fibrillations

2 rising forelimbs and convulsions

3 weak jerking

4 strong jerking and jumping, shouting

b lasting of typical tonic-clonic seizure, expire

o % 30% &k A A2t A]7Honset time), A# A&
A)ZHduration), #-E-A]7Krecovery time) 52 =&}y
o™, Ao Ax(degree of convulsion)Z 04 57}
Z19] 69 A 2 viFe] RS 7 Ao Fehe ARl
Aok FE 2R Fakse] oA F A9 d42 e
e Poj AL A= (severity) 2 FA)FHTh

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

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

@ Recovery time : the time paralysis of limbs fini-
shed after discharge

@ Severity : X [(Degree of convulsion)X (frequency
of convulsion for each degree)] / total frequency of
convulsion
Z| =% Z9| GABA % glutamic acid BH&H

¥ #3) F2] GABA 2 glutamic acid ¢ sk 237&
Allen 3(1984)°] W& o7t WAk AAsgic) ¥
%24 1mM aminoethyl isothiouronium bromide
(AET)st 2mM pyridoxal 5-phosphate® E£&s= 0.3
M triethanolamine buffer (pH 6.8)% 10% c}&F& A&
A F3F o} 15,000 X gell A 2087 14 Bajsle] Q&
postmitochondria F3-8 dAleke] 200 mM potassium
phosphate buffer (pH 6.8)°] 713t ¥ w2 ethanol®
A A Fich o) 7S AAEe et L& AA AL me-
mbrane filter (0.2 ym : 13 mm)E A-23}e] o3}l o}
oJof Zo T GABA % glutamic acid®] @3S Ta-
ble Ilo] vepd ZzZ1slel|A] 14 A AZvjE T
(HPLC)E ol&3te] &=zl F ZEFES] {4 A2
(GABA : 11.3%, glutamic acid : 19.88) %} v, g8}z
REF A=Al F& 2 ke Ayl GABA ¥
glutamic acid®] =k £3] A meed nmole® 1}
el ot
CHYF o] Hzt

Dol Aeke Lowry 5(1951)¢] ¥l 23] bo-
vine serum albuming ZEFFOZ 8l AA|Fr)
9, AgA¥e] EA A= Student’s t-testE o] 83k
A Aksted el

Table II. Conditions of HPLC for the determination of brain
GABA and glutamic acid

Parameter Conditions
Column RP-Ci; (150X4.0 mm 1D., 10 um)
Flow rate 0.6 m//min

Mobile phase 10 mM potassium acetate buffer (pH 6.5)-methanol

Gradient methanol 20% — 70%/40 min
Attenuation 8
Detector fluorescence detector (Asc: 340 nm, Agn: 450 nm)
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+ & Mol £& 2o €Zd¥ 50 H|=

#u} methanol $%&5-2] ether, methanol, n-butanol
332 247 1% CMC 9o debsle] A3 1kg= 50,
1Q0, 250 ¥ 500 mge] $=kS 19 13 10d 5=+ 4d
FEo AT 532, PTZE kg 70 mgs| G832
Ay EZo) w3} Falsle] AHE FEAFE o, A
gAA R 7|g3Re WskAur Zhzre] Fojfe] 50,
100 % 250 mgell A€ dlzva dobd HElyt FEF A
okl

APEF) Z71e) 28-& kgd 500 mg 454 Fo
319]e W= A7k 2E =T whab X3k A]7Honset
time) % ak &€ A7} (duration) o+ HrhE o 3o
gla). o), 32 X)7Hrecovery time)o] )& A= 35.0
2-9]o]| u)4, ether ¥ Fofir2 20.5%, methanol =
Folge 227802 FoQUA ZaEe Ad A
(severity) 94 HERTNAE 43S JehlE=d w8
ether %3 FoTdA= 288 7|Fs FI94U= 7
428 2y 23y, methanol £8 FoFdAe AH
7357} 34Z W E2Tef W8 oha FhAastg A, 94
9l Wizl B@uEx] Porony w3d n-Butanol H3
T e E Az A- ZAE7E 47 30283
39% 7139 foAde 2A9E 9 o UK Table
I13=).
PTZ R AIZ20| O|xl= #ot ether 282 FEt

Aule] ether ¥-¥-& AF kgW 500 mge] L=

Table III. Effect of several fractions of Gastrodia elata me-
thanol extract on PTZ-induced convulsion in rat

Onset time Duration Recovery time .
(min) (min) (min) Severity
Control 17.1+15 11+ 04 35.0+4.3 4.3+ 04
Ether 16.9+ 1.2 08+ 03 205+ 3.2%* 284 0.3**
BuOH 170417 10+ 04 302441 39+03
MeOH 17.0+ 1.5 0.8+ 03 22.7+ 3.7* 34+ 04

Each fractions were administrated (500 mg/kg, p.o.) daily for 10
days to rat. PTZ (70 mg/kg) was injected subcutaneously. The
procedure was described in the experimental methods. Values
are means+ SE for 30 animals. Significantly different from cont-
rol. (*P<0.05, **P<0.01)

Table IV. Effect of ether fraction of Gastrodia elata methanol
extract on the mortality induced by PTZ in rat

Treatment Mortality (%)
PTZ 522+ 71
Gastrodia+PTZ 343+ 4.2*

Rats were injected pentylenetetrazole(120 mg/kg, i.p.) and obser-
ved for 1hr. The procedure was described in the experimental
methods. Values are means+ SE for 30 animals. Significantly dif-
ferent from pentylenetetrazole (*P<0.05).

19 1% 1097 AFF49% o} AF kg% 120 mg2
43k2] PTZE ¥7tew Foslz, & A7 5 AR
€< DAY AL Table Vol vjebfi i

NzFe AP 522%% AYEFEY W o]ite]
Adehe A9E vehfigle, An) ether £32 A
HAXE FollAE 343%E FAFT AHge] FosF #
A 5 sk
Y & GABA YU glutamic acid #2oi olxl= Aot
ether? & 2| A&

Convulsive dose®| PTZ F0{¥ GABA i3]

Awle] ether 28-S kg™ 500 mge] $sfko2 1 13
109 F<t AT 59 o2, PTZE ZA#& F24]7]3,
302 & waksle] ¥ 23 £ GABAS ¥ ¥H3-E Fig
1o Vehodel dx2F9 GABA #Eke] A mgw
2.10 nmolegld] H]sted PTZ FoiF< 136 nmole= <F
35% zra3els, AolE AAAEE T2 2.18 nmole=
PTZ Sl vls) <k 60% =7}slo] dzT9 o522
s EET gl8-S wEAFE 4 9k

Convulsive dose@] PTZ $0{#¥ glutamic acid B2
M5}

v} ether £8-¢ A kg3 500 mge] £8ko 2 19
13 1047 AF T8 obf PTZE 23S ¥y,
A Fddel Fo 458 Fol| A7 ZAbsle] o F3]
% glutamic acid9] ¥r=F W&k #F3e] Fig 24
el sl

272 glutamic acid @3Fe] R E mgd 9.95

16 |

GABA nmole/mg proteln

Fig. 1. Effect of pretreatment of ether fraction of Gastrodia
elata methanol extract on the brain GABA level in convulsive
dose of PTZ treated rat

Rats were administered ether fraction of Gastredia elata me-
thanol extract (500 mg/kg, p.o.) daily for 10 times, and deca-
pitated 30 min after the last dose. The assay procedure was
described in the experimental methods. Vertical bars are
expressed as mean+ SE with 15 animals in each group. *a):
Significantly different from control, *b): Significantly diffe-
rent from PTZ(*P<0.05). [: control, §: PTZ, W: Gastro-
dia+PTZ.
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Fig, 2. Effect of pretreatment of ether fraction of Gastrodia
elata methanol extract on the brain glutamic acid level in
convulsive dose of PTZ treated rat

Rats were administered ether fraction of Gastrodia elata me-
thanol extract (500 mg/kg, p.o.) daily for 10 times, and deca-
pitated in seizuring and 45 min after the last dose. The assay
procedure was described in the experimental methods. Ver-

tical bars are expressed as mean+ SE with 15 animals in.

each group. ***a): Significantly different from control, **b):
Significantly different from PTZ (**P<0.01, ***P<0.001). O3:
control, §: PTZ, M: Gastrodia+PTZ.

25
*a)

1.5 }+ xx3)

GABA nmole/mg protein

0

Fig. 3. Effect of pretreatment of ether fraction of Gastrodia
elata methanol extract on the brain GABA level in subconvu-
Isive dose of PTZ treated rat

Rats were administered ether {raction of Gastrodia elata me-
thanol extract (500 mg/kg, p.o.) daily for 10 times, and injec-
ted PTZ (25 mg/kg, s.c.) for 8 weeks, and decapitated 30
min after the last dose. The assay procedure was described
in the experimental methods. Vertical bars are expressed
as mean+ SE with 15 animals in each group. **a): Significan-
tly different from control, **b); Significantly different from
PTZ (*P<0.01). O: control, §§: PTZ, M: Gastrodia+PTZ.

nmoledld] ®]&}ed, PTZ X)L Az o 1620
nmole 24 ok 63%9] HAT 715 B, Fof 458
Fol= 1042 nmole 2 A A 7H43tsch Hul ether
8 AAAT-L A Fele 1122 nmoleZ PTZ &5

15

0} I

Glutamate nmole/mg protein

Fig. 4. Effect of pretreatment of ether fraction of Gastrodia
elata methanol extract on the brain glutamic acid level in
subconvulsive dose of PTZ treated rat

Rats were administered ether fraction of Gastrodia elata me-
thanol extract (500 mg/kg, p.o.) daily for 10 times, and injec-
ted PTZ (25 mg/kg, s.c) for 8 weeks, and decapitated 30
min after the last dose. The assay procedure was described
in the experimental methods. Vertical bars are expressed
as mean+ SE with 15 animals in each group. [J: control,
&N: PTZ, M: Gastrodia+PTZ.

ool vls) oF 30% ZHAslg o), Fo 458 Fojl=
10.14 nmole2 £ W37} glsich

Subconvulsive dose2| PTZ F0{¥ GABA &2k s

v} ether 38 AF kg 500 mge] $2Fo 2 14
18] 1047 AT Fo% & PTZE 857t FAlsl,
ZAtsle] ] 22 F GABAS 3 W55 @33 Aol
Fig. 3o]t},

tx7-2] GABA ko] shid mged 2.10 nmole<ld)
v]8le] PTZ o F2 1.20 nmoleE o 45% 7}4sbe]
An} ether 8L AAMXIT & 196 nmoleE PTZ
Foj ol wis] 65% Z7}slgch

Subconvulsive dose2| PTZ F0{#% glutamic acid &
s

An} ether -85 A% kg9 500 mge] 43k 2 19
15 1047 AT Fo98 v}-g PTZE 857t FAleh,
TAsle] & 2E & glutamic acid?] F=F M2 =A%
71¢] Fig. 40|t}

279 glutamic acid FHeke] Tl mgv} 995
nmolegld] B]dle], PTZ &% A#|72 11.35 nmole®
thd F7leke #Eke Holw, ether ¥3 AT
10.26 nmole & t}4 ZdAdl= AL Holx|uk AT A}
ol2] oAl Aele & o dddch

LA

Aebe hiellM 1] Hmope R de] AMsT
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e 48 AEoIx|" o}x] 2 2% Z|FH disM=
27l 87} itk a8ju g, vk d73H 24 7|AS
FZ2AAAY A7 AL FAR o] 4HE olv|ile]
z272 Frel JFHAA FEsl3A}; shgch

WA Avke] B8 methanol FEE F B 74A
%71 &z E3ste dFEFS AT FoAskz, Z
F3o) PTZd 93) ==& 74 a}d nXE d3&
AestgL u, ether 3 FolFoA Ay bzt Ale)r}
AR EHA 737 el A PTZ & 55 A7
FEAZ, chloride o] ol v[A]+= GABA9] 4%
Adshe Ao BuEe] gled, xpAZ A& r|He
oA x] ek glew, Al 7+ Ak fEsE A
Hdrd £dBde] x4 F2 AMREI 9)E O4F
o]tiBitcher %, 1962; Hildebrandt, 1926; Swinyard,
1969).

Ether #3-8 AA=T AHP-F-E 4 convulsive dose2]
PTZZ %933 x| & GABA §:=k2) W3l g aslqle
o, 2T vs] PTZ &5 FoioAc GABAY
kol AEA zFistel o), Anl ether ¥8L A
AR 7 FlA= oleldt GABA &) 4 HAale] &
A3 dAFE a2 F=FEo R JepdS o 7 A
ch. &3, PTZ] 93] f=sd& 48 22t A
Z9] glutamic acid 3=F W& FEsGE o, FA%
gk Zo1 Qs A 5 e, oEe 4k
v} ether 39 AX Ao o 2 Axr} o=}
aHEZZ, PTZ4 &3 fd=E= Ad 234 o £
glutamic acid®] ¥=3} FA3A] 94E AYES A4
4= gtk ZpabEzr Alee] AAd WA a2
A% 0 2 subconvulsive dosed] PTZ 2 A7]zF 2 A%+
AYPEEL Al Aleo A hahg oA ¢end,
Aol 7ZgE 48] Sell il wizkEa EqkEsky,
o]zre TS FUL v LE doglE AL W
A 5 b §AE 7HEe] 49l Zha 9lE
Ao QAR A3 gk Hn} ether -#3-& AA X
o PTZE& A7|Z Fo3ials o, ZHede] fi==x]
U 7AelE, ERTe wste] GABAS] kel €3
A ZHAaEe] 9lS-& FAFT 4 iy, o8k T
Ak vl ether 39 Aol A= o)
z238 574 fA8 ke R FUlEo3e] s
o} v, ¥ & glutamic acid & ke PTZ 95 5
o roll A vkt E718ls Adke|x|Rt, Ant ether 139
A&z 23 EolE WEE Ho|A odspr) o)
FALS PTZ subconvulsive dosedl &= f25w #9
A7y = F GABA ko] zhAel ddde] gl&d v
i

ol 9] Alg AHHE5S Aestd Jukxe2 PTZ con-
vulsive dose®] Fo2 FitxlE Aw = ke, o
Z GABA ®=9] 7}4 9 glutamic acid®) =k Zv)
AT #wEo] ol& Ao ® A7) 84, PTZ subcon-

vulsive dose2] uhd Fod <13 Aol #nl AT
x % GABA 3=Fe) Zhasl 3431 Ao Qs
PTZe] Fo2 Qs fdsy ol=d dA4EL AHul
ether B3-& WA S22 A4 pEOR 2=
Hoeg Hol, Hu} ether £33 3747 2§ o F
GABA #tgke] 7} 4 glutamic acid®) 3= 3t4 59
ZA7)1F 7105 Jeha gle AeE ARE ¢
ik &3 o 35 A4 A7A"E 224 GABA
Frg 724E AR s A4dEdd velbd ez A
ZHgick o] Lo AvlFEolE GABAE-s#E 23] GABA tra-
nsaminase®] A& QA= AL-E g ARl £
Atz a5 FHQsIE 222 (Huh, 1995) Hrpl= o
Z7%2 GABAY ¥E #a d4-2 JAste] GABAY
AR EEE HEShs 47l oA FA-HEAE
veld Aeg Algdd

ALl 2%

2 Q7 19939 FHapr)Ea] Aldef g
Aol A FAALF UL ofel =R

EHoT#
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