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ABSTRACT

The Effects of t-butylhydroperoxide (tBHP) and Juglandis
Semen on Brain Na+-Pump Activity

Dong-Hoon Kim’, Kyung-Jeon Jang, Choon-Ho Song’, Chang—Beohm Ahn’

* Dept. of Acu. & Mox., College of Oriental Medicine, Dong Eui UNIV

This study was undertaken to determine whether Juglandis Semen (JAS) extraction
exerts protective effect against oxidant-induced inhibition of Na'-pump activity in
cerebral cortex. Na'-pump activity was estimated by measuring ouabain-sensitive
oxygen consumption. The oxygen consumption significantly inhibited by 1 mM
t-butylhydroperoxide (tBHP), which was prevented by addition of 2% JAS extraction.
The oxygen consumption was increased by an increase in Na' concentration from 5 to
100mM, K' concentration from 0.5 to 10 mM, and Mg" concentration from 0.2 to 5
mM. These changes in ion concentrations did not affect the inhibitory effct of tBHP
and protective action of JAS on oxygen consumption. tBHP(1ImM) produced a

significant increase in lipid peroxidation in cerebral cortex, which was prevented by
2% JAS extraction.
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These result suggest that JAS exerts protective effect against tBHP-induced
inhibition of Na'~pump activity in the cerebral cortex, this effect may be due to by an

antioxidant action.
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1. AMKEHH ©] Na'-pumpiEEel =X
= BE

EFEEBNN BEWEES 64611264
mole Oy/mg/hr@ 2™, ImM tBHPS &#
e W o ;e 1.36*x126pmole
Ox/mg/hro.2 HEH(p<0.05)30E B E
2949 28y tBHPE EHENE BERRN
of 2%HAKEFIE S HmdtAE o BEFREN
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#(p<0.09)%UE= BMME RAH(Table 1,
Fig. 1.

Table 1. Effect of Juglandis Semen (JAS)
Extraction on tBHP-Induce Inhibition of
QOuabain-Sensitive Oxygen Consumption in
Homogenate of Cerebral Cortex

Oxygen consumption

Group ( # mole Ox/mg/hr)
Control 6.46+1.26
tBHP | 1.36+1.26°
tBHP+JAS 6.15+1.42

Data are mean*SE

contro! : Untreated Group

tBHP : Group with tBHP

tBHP + JAS : Group with Juglandis Semen
Statistically signii'"lcant value compared with
control data of each group (*: p<0.05)
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Fig. 1. Effect of Juglandis Semen (JAS)
extraction on tBHP-induced inhibition of
ouabain-sensitive oxygen consumption in
homogenate of cerebral cortex. The oxygen
consumption was measured at 37C for 15
min in a buffer containing 100mM NaCl,
3mM KCl, 1.25mM MgSQOs4, 15mM phosphate
buffer (pH 7.4), and 24mM glucose in the
presence of JAS and/or 1 mM tBHP. Data
are meantSE. (*: p<0.05)

2. Incubation®EW RN Na Bl
e

Na'BEE 59 100mM=E #{bA7|3
tBHPS] MHHEE AAYT &HE, Na'BE
7} 5mM¥ o] EEFiEiEEC] 2231046
mole  Oymg/hrol A 0.97%+0.05 2 mole
Or/mg/hr2 HEHE(E<0.0)NA B =AU
i, Na'#8E7F 100mMY wlx BERigitE
2 826*1.26 umole Oymg/hrol A 1.08+
0.27 £ mole Oymg/hr= HEK (p<0.05)3)
A BAHAAJYG. AESES RESIAE
o, Na'BE7l 5mM¥Y = 226+017p
mole Ox/mg/hr, 100mM<Y @ 7371126
mole O/mg/hre.2 & v FEHE(p<0.05)
A A EEAH(Table I, Fig. 2).

3 M2%.1999 -

Table II. Effect of Juglandis Semen (JAS)
Extraction on tBHP-Induced Inhibition of
QOuabain-Sensitive Oxygen Consumption in
the Presence of two Na' Concentrations in
Homogenate of Cerebral Cortex

Group I Oxygen consumption
(5mM Na’) (#mole Oy/mg/hr)
Control 2.23+0.46
tBHP 0.97£0.05"
tBHP+JAS 2.26+0.17
GroupIl Oxygen consumption
(100mM Na") (z#mole Oy/mg/hr)
Control 826+1.26
tBHP 1.08+0.27
tBHP+JAS 7371+1.26"

Data are mean*SE

contro! : Untreated Group

tBHP : Group with tBHP

tBHP + JAS : Group with Juglandis Semen
Statistically significant value compared with
control data of each group (*. p<0.05)

._16_



- MHRMEHOl KR WEMS Na-pump £t MFA OINE= BW -

N
L Control
e e s £ t-BHP SR A 4 PR £
10 IR t-BHP+JAS

8- T !

5 - :
=_ 6 :
8z .
5%
cE b
e 4 »* * .
-
c2
oc T
FE 2} F :
= ;

5mM Na 100mM Na

Fig. 2. Effect of Juglandis Semen (JAS)
extraction on t(BHP-induced inhibition of
ouabain-sensitive oxygen consumption in the
presence of two Na' concentrations in
homogenate of cerebral cortex. The oxygen
consumption was measured at 37C for 15
min in a buffer containing 5 or 100mM NaCl,
3mM KCl, 1.25mM MgS04, 15mM phosphate
buffer (pH 7.4), and 24mM glucose in the
presence of JAS and/or 1 mM tBHP. Data
are mean*SE. (*: p<0.05) '

3. Incubation®¥ A9 K BERLY &
X

BKAY KEBES 059 10mME ##{k
N7)3 {BHPS MHIBEE WAET &5
K's5E7F 05mMY o BREFEEREC] 167
+0.14mole Oxmg/hrol A 0.56%0.05 u
mole O/mg/hr2 HEK(P<0.03) A #
A5, K'BEZT 10mMY = BKE
(8ol 657f046xmole Oxmg/hrol A
1.08+027¢mole Oymg/hr2 HEK
(p<O.05)UA MFIA AT, FBHERS &
A39E o, K'gE7F 05mMY o 157
+0.47 g mole Oy/mg/hr, 10mMY o] 532

*+1.14pmole Oymg/hre.2 & o FEH
(p<0.05)U A KEH A Table M, Fig.
3.

Table . Effect of Juglandis Semen (JAS)
Extraction on tBHP-Induced Inhibition of
QOuabain-Sensitive Oxygen Consumption in
the Presence of two K’ Concentrations in
Homogenate of Cerebral Cortex

Group I Oxygen consumption
0.5mM K" (#mole Oz/mg/hr)
Control 1.67£0.14
tBHP 0.56+0.05"
tBHP+JAS 157047
GrouplI Oxygen consumption
(10mM K") ( 2 mole Ox/mg/hr)
Control 6.57£0.46
tBHP 1.08+0.27"
tBHP+JAS 532+1.14"

Data are mean*SE

control : Untreated Group

tBHP : Group with tBHP

tBHP + JAS : Group with Juglandis Semen
Statistically significant value compared with
control data of each group (*' p<0.05)
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Fig. 3. Effect of Juglandis Semen (JAS)
extraction on tBHP-induced inhibition of
ouabain-sensitive oxygen consumption in the
presence of two K' concentrations in
homogenate of cerebral cortex. The oxygen
consumption was measured at 37 for 15min
in a buffer containing 100mM NaCl, 05 or
10mM KCl, 1.25mM MgSQ4, 15mM phosphate
buffer (pH 7.4), and 24 mM glucose in the
presence of JAS and/or 1mM tBHP. Data are
meantSE. (' p<0.05)

4. Incubation?&SH NSl Mg Bt
MR

BHEAS Mg "BEE 029 5mME 5
{EA)71 2 tBHPS] MIHIREESE AES &2
Mg BE7 02mMY o) BERe EEe
145%0.11 pgmole Ox/mg/hrellAl 065+
0.06 #mole Oxymg/hrE A E#(p<0.05)%
A AHEARAR, Mg BEF 5MmY W%
BFEo Eio] 807+1.39mole Oymg/hr
oA 236+0.19 # mole O/mg/hrE HEH
(p<0.05)20 A MEld oz Mg" = ##{Lol
w2} tBHPS Mi%iEs &L 49X o
o). PR S REsYES o, Mg

EBEF 02mM¥ 9 1.08%+0.09 #mole
Oy/mg/hr, 5mMY 9 7.64+162 umole
Oymg/hre2 F 9 HEH(DP<0.05)UA
RE = Atk (Table IV, Fig. 4).

Table V. Effect of Juglandis Semen (JAS)
Extraction on tBHP-Induced Inhibition of
Ouabain-Sensitive Oxygen Consumption in
the Presence of two Mg"™ Concentrations in
Homogenate of Cerebral Cortex

Group I Oxygen consumption
(0.2mM Mg™) ( #zmole Oy/mg/hr)
Control 145%0.11
tBHP 0.65x0.06"
tBHP+JAS 1.08+0.09"
Group I Oxygen consumption
(5mM Mg™) ( #mole O/mg/hr)
Control 807+1.39
tBHP | 2.36:0.19"
tBHP+]JAS 7.64+162°

Data are mean*SE

control : Untreated Group

tBHP @ Group with tBHP

tBHP + JAS : Group with Juglandis Semen
Statistically significant value compared with
control data of each group (*: p<0.05)
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Fig. 4. Effect of Juglandis Semen (JAS)
extraction on tBHP-induced inhibition of
ouabain-sensitive oxygen consumption in the
presence of two Mg’ concentrations in
homogenate of cerebral cortex. The oxygen
consumption was measured at 37C for 15min
in a buffer containing 100mM NaCl, 3mM
KCl, 0.2 or 5mM MgSQ,; 15mM phosphate
buffer (pH 7.4), and 24mM glucose in the
presence of JAS and/or ImM tBHP. Data are
meanE SE. (*: p<0.05)

5. tBHPOl & fgE<S BEgbol HI
ARk F R S WE

f§i#-S ImM tBHPo| RHEAAL
B'E <] BRbE 143.47 +20.43pmole
MDA/mg proteinll 4] 895.68+4595pmole
MDA/mg protein®.& #Bmgo=2x IKE
o] @RIy BEI FEH(p<0.01)°] A
BHEAES ¢ 7 AKX (BHPE B
HE o ARSEERS 2%EBE IA F
m3tAE w, tBHPO o3 #meERA g
HY Biribe 539.46+32.38pmole
MDA/mg vprotein.® JAAF HEH
(p<0.0D)°] Y= WA E BYHTable V,

Fig. 5).

Table V. Effect of Juglandis Semen (JAS)
Extraction on Lipid Peroxidation Induced
by tBHP in Homogenate of Cerebral
Cortex

Lipid peroxidation

Group (pmole MDA/mg protein)

Control 143.47+20.431

tBHP 895.68+45.95™
tBHP+JAS 539.46+32.38™

Data are mean*SE

control : Untreated Group

tBHP : Group with tBHP

tBHP + JAS : Group with Juglandis Semen
Statistically significant value compared with

control data of each group (**: p<0.01)
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Fig. 5. Effect of Juglandis Semen (JAS)
extraction on lipid peroxidation induced by
tBHP in homogenate of cerebral cortex. The
tissues was treated with 1mM tBHP at 37T
for 60min in the presence and absence of 2%
JAS. Data are meanSE.(**: p<0.01)
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