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Action Mechanism of Anticonvulsive Effect of Melumbo Nucifera in

Pentylenetetrazole-

induced Animal Models

Sung Hoon Kim, Jong Won Choi's

Department of Oriental Pathology, College of Oriental Medicine, Kyunghee University, 1: College of Pharmacy, Kyungsung University

Nelumbo nuciferaNN) is a oriental medicinal herb which has been used traditionally for the treatment of
antidiarrhea, sedative action and various brain diseases including convulsion and epilepsy. In order to examine the
mechanism of anticonvulsive effect, we treated the methanol extract of NN(100, 200 mg/kg, P.0) to the sleeping time
and pentylenetetrazole(PTZ)-induced convulsive mice. The methanol extract of NN prolonged sleep time by
pentobarbital. Methanol extracts of NN were not effected the concentration of GABA and GABA-T activity in the brain
of PTZ-induced mice. Methanol extracts of NN significantly inhibited the convulsion state as well as the level of lipid
peroxidation in the brain. The butanol and dichloromethane fraction of methanol extracts among the others effectively

inhibited in vitro lipid peroxidation dose dependently(5.

0 x 10° ~ 2.0 x 10° g/ml). These results suggest that the

anticonvulsive effect of NN is possibly due to the antioxidative effects of the free radical formation at brain for the
PTZ-induced convulsion if it were by due to generating system.

Key words : NMelumbo nucifera, sleeping time, anticonvulsant, antioxidant
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OEX}%(Na/umbo nuciferdS 4~ A ZH(Nymphaeaceae) ol 43}
= 9% < TAE 7Sl 85t FIE AASA 2
d Aoz el AE Hle 750l 7eS Heto dAE 9
l—g.q.,_u:] 7(4}\] S o]-7<4

o, 9%, FA3 5% 5o nuFy g H2d dAME
AE 2R d1hydrophase1c acid9] £8 4, EddolYA
of gt &7 ‘?‘ix}%"ﬂt 5

3 Yo
olo] B AFeMe AAF B FEFES o839 A&
o} FAHA FE 7|AS Fatsl A8 #A-Este AESAT
s 2
1. 55 2 A8

B G| AL ICRA 30-35 g2 52 AFE gxwo]oa
2 ¥y 29 wol FEAN YHF xRS

: 46-60%, H - 12/‘] 7t light/dark cycle)©. 2 1
- ARES AR A% FEE AAEAT
Bt 49588 18 AREMPIIAE, BAA 35,
e AN o) 52 BAY AF W
o APFES IFAIZHE A 10:00-12:00) Ul A A
Aol A A4S Ba7 AN AT 2

=

mAoz AHF F DR AL

[~
2
a3

X
N

ol A 335 £2J3te] ether (35 g)=
ml¢] n-butanolg 7}5t1 E2]3le butanol &3
< AAEFA8 gAth
dichloromethane(CHChL) & 7}3te] £33 § CH,CLE o|3) 5]
= FES BEZYIOM BEste s EFetal CHCL 9
(73 goz k. olFA Lo AAF

carboxymethyl cellulose(CMC) & o] @E(100, 200 mg/kg)3t
o] 437t esophagus needles AME3le] AR FoJstyom,
Q2T 2E& PHOR 1% CMC §9& A7 Fosigeh 49
TES AX A 1227 FA AEE AAS D BT HHAES

skt

Butanol

==

FEE2 1%

.N

FHRFE B FHAZL
R 101#%1 o ste] ARE ATFAT 0EF
pentobarbital sodium 42 mg/kgS 57 FASFA T 158 ou el

=21
=

ol A Al aHGlar, APk
ARE FHERES BZAF WL 248 AF
FA1e] A1Zhste iz d=
dTFol skl

b

-
o

rr
jale

AAAE = Roussinov 59 W9 wja} AAwz o=
57 (Table 1)2 T23te] 2} AN A BAs= A A5
HE BT #@8ta o] g tA] A AAAFE Yro] A
= (severity) S  AFESIATE EF, Vogeldl W7ol F3h]

=

pentylenetetrazole(PTZ, 70 mg/kg, s.c)S At Z#A<] %
d gAY f R #HSAY. 3 ad%= PIZ -r°4 =9
Ad w2 WA ZHonset time), AA A &A|ZH(duration of
5& 2459 FHA @

e ARZ e AT

convulsion), ¥|5-A]7H(recover time)
ks

o a1
s xS

i

Table 1. Classifcation of signs shown in each degree of convulsions
Degree of convulsion Signs
No signs
Paralysis and fibrillations
Rising forelimbs and convulsions
Weak jerking
Strong jerking and jumping, shouting
Lasting of typical tonic-clonic seizure, expire

OO~ W —= O

4. ¥ ZZ% GABA &% % GABA-T2 %L/‘é =74

GABA ## =42 Allens™9] ¥
Y ZZ2S 1 mM ammoethyhsothlouromum bromide®} 2 mM
pyridoxal - 5-phosphate® X33l= 03 M triethanolamine
buffer(pH 6.8)2 10% vt A NS ZA th5 15000 x gl Al
2087 AEE 39 B2 postmitochondria 8-S YA 7Fe
200 mM potassium phosphate buffer(pH 6.8)9l # 7}gk
<] ethanol2 A& AJZlth o] g L] dho] d 4A
< membrane filterS A3l 38k T AYFol &
GABAY &S 1&dA A2 EIHRZE 0]*‘16}04 Al
= F9] FAANZHGABA: 11.3%)3} g3 & g5
A oﬂ ol 1 FEFS A3 th(Table 2). GABAY ¢
ps Z

1 mg% nmoleZ YEY AT

o

0{
=2
o
Ho
BN oY AL i 12 of

Table 2. Conditions of HPLC for the determination of brain GABA
concentration in mouse

Parameter Conditions
TSK-ODS-80-TM(15 cm x 40 mm |.D.,
Column
10 um)
Flow rate 0.6 ml/min
! 10 mM potassium acetate buffer (pH
Mobile phase 6.5 - Methanol
Gradient Methanol 20% — 70%/40 min
Attenuation 8
Detector Fluorescence detector

(MAC : 340 nm, AEm : 450 nm)

GABA-TS] €4& Cupellose] W el wel JgFe
0.15 M potassium phosphate buffer(pH 6.8)° 60 mM «a
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-ketoglutaric acid 100 ul¢} 7121 4 M GABA 50 pl¥ =A €
449 100 plE A718FS incubatoro] A 3087+ wHSAI 7] TS,
ojuf A9 ¥ succinic semialdehydeol] Z&4<1 0.12 mM NADP
10 plE H7Fska 2087 ¥ESA1A A A== NADPHE 340 nm
o 43t 54 48 AT

5. ItstAA g 24

Ohkawa 59 W™ Z3) =2 wpflgzdd Aol
81% sodium dodesyl sulfate, 20% acetate buffer(pH 3.5) %
0.8% thiobarbituric acid(TBA) & H4-& 7} 95C oA 1A17H5<F
A 713 A2 o2 WA s AAE 49 TBA reactive
substanceE n-butanol : pyridine(15:1) THOZ o|PA|A 3}
532 nmell X FFE=o] WMstE St FIFFsAn. FitsA A
9] g2 @il 1 mg® malondialdehyde (MDA)®] & nmole
2 Yehi sl

6. Hydroxyl radical scavenging &3 73

Halliwell S¢] "o wa 20 mM potassium
dihydrogen phosphate-potassium hydroxide buffer(pH 7.4)l
100 pM ferric chloride, 104 pM
ethylenediaminetetraacetic acid, ImM hydrogen peroxide, 100 u
M ascorbateE HZH 317} 3 M= A 718t 1A]7H59t 37T o
A WEEAIA  olmf hydroxyl radicalel o3 AAEE
malondialdehydeQ] dFS FisAA gF YUY I3
o Z9agc

28 mM deoxyribose,

gl g g SAAE
ke Lowry 59 WWPd Z3d9 bovine
s ® st A8 &

serum albumin(Sigma, Fr. V)& £FFOZ
i, BAA

AN Qoizl Ane FRA+REAAZ EASHY

T e

94 #S2 Duncan’s multiple range testg ©]-83} 3t}
24 3
1. #HA7 A
RS FEE FoAd g FHEATS %_LOH"%J] 9‘]“5]'04 4
A FE=

LA )
g

(100, 200 mg/kg)S 73T
%

_7’:

A pentobarbital & FoldtiA FHEFE U FHALS &
23 A3V} Table 30]th thxw o] FHAFEAIZE 3,74 + 0.36
T, FHEAZe79 + 59% 0™, AAS FE= 100 mg/kgot
200 m, FoerA FUF

g/kg= A3}l pentobarbital S
o]

TAZEe gz vlsle] WTE oJ3ke] giglon), FHEAte
fFgEHoz o] AZH AT tEF<! chlorpromazine]
FooMe FHAEAIZ] GFHULH FHANE AT =
AL ARG

2. ZAAdz 9 gAAG I nX=geF
AR FZES AA 3L PIZ 93 f=sHE Ad o
2 2 gARER WX JFE BFAS 2Y K FEE

[e}
5
mg/kgS 457 Folgrol HE AW Ao Ao,
APFE W AN folH o2 oA A 2 TH(Table 4)

Table 3. Effect of pretreated of Nelumbo nucifera(NN) on onset and
sleep in pentobarbital-induced mice

Dose Sleeping latency Sleeping time

Treaiment (mglkg, p.o) (min) (min)
Control 374 + 036° 679 + 59°
NN 100 412 + 053" 986 * 7.7°°
200 398 + 065 1397 + 20.9°
CPZ 50 249 * 051 201.3 * 165°

Mice were fasted for 24 hr prior to the experiment, the orally administered NN daily for
four weeks and 30 min after the final treatment of sample, animals were
intraperitoneally injected of pentobarbital(42 mg/kg). Data is mean = SD(n=6). Values
sharing the same superscript letter are not significantly different each other(p<0.05) by
Duncan’'s multiple range test. CPZ; Chlorpromazine

=
a
b
34
c
o -

NN 100 NN 200 PHE 100
PTZ (mg/kg)

wn

'S

Convulsion Severity
L

MNormal Control

Fig. 1. Effect of Nelumbo nuciferaNN) methanol extract on
convulsion severity in PTZ-induced convulsion mice. Metanol extract of
NN(100, 200 mg/kg) was administrated once a day for four weeks orally to mice.
An one hour after the final treatment of NN, animals were received
pentylenetetrazole(50 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.
Severity: [>(Degree of convulsion) x (Frequency of convulsion for each
degree)l/Total frequency of convulsion.

Table 4. Influence of pretreated of Nelumbo nuciferaNN) on
PTZ-induced convulsion and mortality in rats

reatment Dose | Onsit | T.EL | MortaliLty

reatmen nc at nc at nc at

(mgkg, p.o) (%) (sec) (%) (sec) (%) (sec)
Control 0 100 45.1£5.14° 100 159.3+6.72° 100 191.5+588°
NN 100 100 542+399° 90 172.8+825° 90 221.6+927°
200 80 8374998 60 2104+119° 40 289.8+200°

PHB 100 0 - 0 - 0 -

The assay procedure was described in the experimental methods. Value represent means
+ SD (n=6). Values sharing the same superscript letter are not significantly different
each other(p<0.05) by Duncan's multiple range test. T.E., tonic extensive: Inc., incidence:
Lat,, latent time from pentylenetetrazole treatment. PHB: phenobarbital

3. % GABA &3 2 GABA-T @49 nx& A3
AR FZES HAAFs A PIZE AHS F23A7) 1,
¥ %A% GABAY ¥ 2 GABA-TY w*% BA3 Aol

Table 5°Ith. GABA 39| 7% thzxwol o
6}037‘1 A48 JAHE ¥ 22U GABAY] FegFe] AxS F

=] Fol2 MuE o] fl3lem, GABA-TS 2= 4
{rLO] 1.36+0.08 NADPH nmole/mg protein?lt] ¥l3}o] PTZ5

- 616 -



WA ESEE FE8 APFTENA RS F2E9 744 2A871d

_EL

T2 2.17+0.14 NADPH nmole/mg protein® 2 A] ¢k 45% 3
Fetl oy A5 259 Fo2 EoE 9%] st &4
Z 9FEQ] vigabatrines 100 mg/kg FHZA PTZ9 Fo=
7MY 540 F4go] AETY] FELE IAEHL e
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Table 5. Effect of pretreated of Nelumbo nucifera(NN) on the GABA
level and GABA-T activity in PTZ-induced rats

Traetment GABA level GABA-T activity
nmole/mg protein NADPH nmole/mg protein/min
Normal 218 + 0.23° 1.36 + 0.08°
PTZ 130 £ 0.11° 217 + 0.14°
NN 50 139 £ 0.14% 238 £ 0.18°
100 137 £ 0.19° 242 £ 020°°
VGB 100 1.98 + 0.12 156 + 0.15°°

The assay procedure was described in the experimental methods. Value represent means
+ SD (n=6). Values sharing the same superscript letter are not significantly different
each other(p<0.05) by Duncan’s multiple range test. VGB: Vigabatrin

a
a
b
20 ¢ I b.c

Normal Control NN 100 NN 200 PHB 100
PTZ (mg/ka)

5

MDA(nmole/qg tissue)

Fig. 2. Effect of NMelumbo nuciferaNN) methanol extract on lipid
peroxidation in brain homogenate in PTZ-induced convulsion mice.
The assay procedure was described in the experimental methods. Value represent
means = SD (n=6). Values sharing the same superscript letter are not significantly
different each other(p<0.05) by Duncan’s multiple range test.

—#—MeOH —®—Ether —*Butanol —*Dichloromethane

O, 532nm

10

5 10 15 20 passg/mi

Fig. 3. The hydroxy radical scavenging activity of several fraction of
metanol extract of Nelumbo nucifera(NN) in vitro. The reaction mixture(3
ml) contained 20 mM potassium dihydrogen phosphate-potassium hydroxide
bufferpH 7.4), 28 mM deoxyribose, 100 pM ferric chloride, 104 upM
ethylenediaminetetraacetic acid, 1 mM hydrogen peroxide, 100 uM ascorbate and
enzyme preparation, and various concentration of NN fraction.
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