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Abstract

This study was undertaken to determine whether Juglandis semen extract solution (JLS solution) exerts
protective effect against oxidant-induced inhibition of glutamate uptake by synaptosomes. Synaptosome was
prepared from rabbit brain cortex. Glutamate uptake increased by incubation time during 10 minutes, which
was significantly inhibited by 1mM t-buthylhydroperoxide(t-BHP). JLS solution prevented t-BHP-induced
inhibition of glutamate uptake in a dose-dependent manner. t-BHP reduced glutamate uptake in
dose-dependent fashion, which was significantly prevented by 2% JLS solution. t-BHP(ImM) and
ascorbate/Fe”"(50/1¢ M) increased lipid peroxidation in synaptosomes by 5-fold, and it was significantly
prevented by 2% JLS solution. HgClx(0.1mM) inhibited glutamate uptake and increased lipid peroxidation.
These changes were prevented by 2% JLS solution. Synaptosomal Na-K-ATPase activity was inhibited by
t-BHP(ImM) and H;O,(50mM), which was prevented by 2% JLS solution.

The results indicate that JLS solution prevents oxidant-induced inhibition of glutamate by
synaptosomes, and this may result from inhibition of lipid peroxidation induced by oxidants.
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Fig. 1. The time course of glutamate uptake by
synaptosomes in the presence or absence
of ImM t-BHP. Synaptosomes were
pretreated in a medium with or without
1 mM t-BHP for 60 min. at 37°C, and
glutamate uptake was measured. Data
are mean*SE of three experiments.
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Fig. 2. Effect of JLS(Juglandis Semen Extract
Solution) in t-BHP-induced inhibition of
glutamate uptake by synaptosomes. Sy-
naptosomes were pretreated with 1mM
t-BHP in the presence of various concen-
trations of JLS for 60 min. at 37°C, and
glutamate uptake was measured. Data
are mean*SE of three experiments.
*p<0.05, **p<0.01 compared with the
control.
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Fig. 3. Effect of various concentrations of t-BHP
on glutamate uptake by synaptosomes in
the presence or absence of 2% JLS.
Synaptosomes were pretreated with vari-
ous concentrations of t-BHP in the
presence or absence of 2% JLS for 60 min.
at 37C, and glutamate uptake was
measured. Data are mean®+SE of three
experiments.

*p<0.05, **p<0.01 compared with the
control. #p<0.05 compared with the
absence of t-BHP (0 t-BHP)
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Fig. 4. Effect of JLS in t-BHP-induced lipid
peroxidation in synaptosomes. Synapto-
somes were pretreated with 2% JLS in
the presence or absence of 1 mM t-BHP
for 60 min. at 370C, and lipid peroxi-
dation was measured. Data are mean=+
SE of three experiments.

**p<0.01 compared with the control.
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Fig. 5. Effect of JLS in ascorbate/Fe®"-induced
lipid peroxidation in synaptosomes. Syn-
aptosomes were pretreated with 2% JLS
in the presence or absence of ascorbate
/Fe’" (50/Lx M) for 60 min. at 37°C, and
lipid peroxidation was measured. Data
are mean+SE of three experiments.
**p<0.01 compared with the control.
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Fig. 6. Effect of JLS in Hg-induced inhibition of

glutamate uptake by synaptosomes. Syn-
aptosomes were pretreated with 0.1mM
HgCls in the presence of 2% JLS for 60
min. at 37°C, and glutamate uptake was
measured. Data are mean+SE of three
experiments.

**p<0.01 compared with the control.
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Fig. 7. Effect of JLS in Hg-induced lipid per-
oxidation in synaptosomes. Synaptosomes
were pretreated with 0.1mM HgCls in the
presence of 2% JLS for 60 min. at 37°C,
and lipid peroxidation was measured.
Data are mean+SE of three experiments.
*p<0.05, **p<0.01 compared with the
control.
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Fig. 8. Effect of JLS in t-BHP-induced inhibition
of Na-K-ATPase activity in synaptosomes.
Synaptosomes were pretreated with 1mM
t-BHP in the presence of 2% JLS for 60
min. at 37°C, and the enzyme activity was
measured. Data are mean+SE of three
experiments.

*p<0.05 compared with the control.
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Fig. 9. Effect of JLS in H2O2-induced inhibition
of Na-K-ATPase activity in synaptosomes.
Synaptosomes were pretreated with
50mM H3Os in the presence of 2% JLS for
60 min. at 37°C, and the enzyme activity
was measured. Data are mean*=SE of
three experiments.

**p<0.01 compared with the control.
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peroxide(CsHi002) 24 EA K (polymeriza-
deodlE Fvlz A43w, radicald
dogle=

tion)<
BT fE(substitution reaction)&
peroxy group®] ERftEIZ Y= Al&sE= 4E
o]t} 42

B Aol A= NSRS bRtk 715 S
AL AdE=AE Hsh7] $ste] oxidante)
t-BHPS 22 ate] il $8f5e] #4= synap-
tosomeell 4 EBkEEGHIRS] A E zAbsla o
WA incubation A7}l @2 &3S =3 gl
© w} A]ZRe] A e w#E sle] glutamates}

- 186 -



HARKERGE ©) KR AE2] SynaptosomeolA Oxidantell &3 HEMERS] PErGel v x| = g8

synaptosome W & °]5-3}+= 9k, t+-BHPE A
2] 517 glutamate ©lFo°] A3 A=}
(Fig. 1). ¢]+= synaptosomed| 4 glutamate2
o] %-o] oxidantel] &3 Af & W gl= Ao
2 Azdc

t-BHPE # 2] 8} synaptosomeol| FABkEES%
< A7belgd S wl glutamated] o) 3o nlx =
a23}E A9 v A4} synaptosomeel] #H
Begggm & A=l S vl glutamate o] 5l
M3yl ey 1mM t-BHPE ==
synaptosomel| #AMEERIE S H7tetd S HE
0514 5% F= W4l el t-BHPe| 93t
glutamate %S A A A ch(Fig.
2).

t-BHP®] &% W3l 3 azt= t-BHP=
A FelA 2 F=E S/ we
glutamate7}t ¥l# A oz A= o #Alk
WHIES H71E S U= t-BHPY =8 £71
AlA = glutamate®] 3 eo] &3]3 WA H
oH(Fig. 3).

ol el ¥ Ay o= #AMkEESILC] oxidante
o) 3} kil BE-E FEIA 2= i
B 238 7 S 4 5 dddh

Oxidant&e°l| i #EiFS 4ol 714 &
o) shii JREl BMLe) 7] ) Fe)®P odwt
Aoz fREY At A= ZAHs oxi-
dantell 7]<1¥ #Hi EEAAE Az gl
o}, whebA] oxidantel 9] 3 i EES WA 8
= #E 2 oxidantel| o3t gl EEMLE
WA= 23E 7L s B dEA
AHAl el o},

ARk S B s & 7] oxidante] &3 HE
Zel B E AT EzN Yepe=AE &
olat7] 915t 1mM t-BHPES A 213 &9
o 2% EARkEESRS A rtsld ARES AR L
£ =x3t¢lw v 1mM t-BHP= 5B &8
e AAA F7A1R0 24, 2% ARSI
2 ol¥ 3 REY BaEMt S7HE A AAA
7bx 72X ZoHFig. 4). Synaptosomes)
ascorbate/Fe” & x8)3le] o) BEELS &
A7) F ARSI A A e & s

K9 = B B A9 A A 7
239 ch(Fig. 5).

ol el F A¥o =z iAMkEEGHIRSY AlEEA
w2l a7t fRE Y EEML A 71 & shs
A& B

=3 £ AgelA e ik Heell o
& glutamate ©] % Aol o} fg &S ERRLE W
A sh=A & A @3k HgE A& g synapto-
some°l| A glutamate®] °]&e] °F 50% <A =
Aot FAKkESES Aot e Ay A4
X742 F7FE g 2(Fig. 6), synaptosome©l]
Hg& A=lste] IRE @it d 222 F
TAkEEE S AU S o ARES Bt A
BaA skl chFig. 7).

ol =4 HAMKEESIKe) oxidant ¥ab o}uz}
o HEWEA 2% glutamate ©] 5 Aol =
WA ¢ 9)Eg BolFE AoE Y7¥o

Synaptosome®l 4] glutamate °| %< Na-
dependent mechanismel| 93] Ye{}r] wf &
o,**9 Na-K-ATPase ifitho] A st=™ A2y
&3 9| Zatele]l Na®| FEAAZY 7HAsho
glutamate ©]%-°] JAE 4 g} ujepyq B
Aol gynaptosomed] Na-K-ATPase {f
o] t-BHPol| 2j3] A= =72 o329}, 1t
o 2¥cohd olei g A A7} BkEEsEiR o 8
BAEEAE 2AEIAR vt 249 {Hite] 4
7 t-BHPY HeOe & MRS o FtaPoz
# oxidant”} Na-K-ATPase i&th< w}s) 51
glutamate °]%S A UL wlch
(Fig. 8, Fig. 9).

KSRGS ©] S oxidantel 2}3F mABA
AstE AFA7A FIHA e 2n o] GE
FA o] A6 W oxidante] 242 A o
A gAY Na-K-ATPase {fi:ol o3 oxidant
o) zt2.-& oA 3led glutamate ©| 5 ol E 1}
A g e 7heAdE B

2 AYY ARE FFelH IABkEEER]
synaptosome®l 4] oxidant ¥ FHHWE 2 3k
glutamate °]% A& WA 3= 5345 714
35S dEbA, ole st adt= RES &
Bt 94 2 Na-K-ATPase &t 271 714l
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st} vebd 7tsAd S RS 1 gld
V. &
HipksERTEel KBS synaptosomeel A

oxidantel 23t glutamate ©]% #olfjo o=
L vX=A 5 ATl g 2 A
& Ik

1. Synaptosomeel 4] glutamate °]%-& 10
E7}7) incubation Al 7te] AR a2} Z7}
dglon, ImM t-BHPl 93 F&EsMA &
shad o}

2. ImM*®] t-BHPe| 93 7}2:3F glutamate
o] 52 0.5% ol T ANKEESRS A sl
ofs) HEsA F7t=E 9
3. 0.2-2mM t-BHP9] =X 3]l u]2 34

3 glutamate °] 52 2% #ABkGEE 2
3) %J‘T%" A F7 =k

t-BHP =¥ Ascorbate/Fe™ (50/1x M)=
7°ra NRES Bl 2% ARREED R
s zZvzb HESA WA E A

5. 0.1mM HgCle ZEAzastz {4
glutamate o] E#el o} fRE S ARELE 2% HA
Phgggmiel o8 2 AESA A Hs ok

6. 1mM¢<] t-BHP9} 50mMe] HoOz0l ] 3
# 8l Na-K-ATPase &S iAPkEEH R 2

8 27 HESA S/
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