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The Effects of Juglandis Semen Herbal Acupuncture
on t-Butylhydroperoxide-induced Liver Damage

Park Sang-won, Kim Cheol-hong, Youn Hyoun-min, Jang Kyung-jeon,
Ahn Chang-beohm and Song Choon-ho
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Objectives . This study was undertaken to examine whether Juglandis Semen herbal acupuncture
(JGA) exerts protective effect against oxidant-induced cell injury in rabbit liver.

Methods : The cell damage was estimated by measuring lactate dehydrogenase (LDH) release, and
lipid peroxidation was estimated by measuring malondialdehyde (MDA) in rabbit liver slices.

Results - t-Butylhydroperoxide (tBHP) caused an increase in LDH release and lipid peroxidation in a
dose-dependent manner over concentrations of 05-2 mM, which were prevented by addition of 0.05%
JGA. The protective effect of JGA was dose-dependent in concentration range of 0005 to 0.1%. The
concentrations of 0.005 and 0.1% JGA completely prevented the LDH release and lipid peroxidation by 1
mM tBHP. When liver tissues were exposed to 1 mM tBHP, alanine aminotransferase (ALT) activity in
the medium was significantly increased, which was prevented by 0.05% JGA. tBHP (2 mM) decreased
GSH content and the effect was prevented by 0.05% JGA.

Conclusion . These results suggest that JGA exerts protective effect against oxidant-induced cell
injury by antioxidant action resulting from enhancement of GSH content in the liver.
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Table 1. Dose-dependency of t-butylhydroperoxide

(tBHP) on LDH Release in the Presence or

Absence of Juglandis Semen Herbal Acupuncture
(JGA) in the Liver Tissues.

Table 2. Dose—dependency of t-butylhydropefoxide
(tBHP) on Lipid Peroxidation in the Presence or
Absence of Juglandis Semen Herbal: Acupuncture
(JGA) in the Liver Tissues.

(MtSE) (MISE)

Group I (05 mM) LDH release(%) Group I (05 mM) | Lipid peroxidation{prnole MDA/mg protein)

Normal 3824067 Normal 188.36+2548

Control 9.80+1.84 Control 583.93+47.37

Sample 4.89+0.77* Sample 243 85¢35.27* _
GroupI 2 mM) LDH release(%) GroupT (2 mM) | Lipid peroxidation(pmole MDA/mg protein)

Normal 3.821067 Normal 188.36+25.48

Control 239742871 Control 890.80+48.27

Sample 8.36+1.13+ Sample 352.84143. 92+

M+SE,; Mean t Standard Error

Normal; untreated group

Control;, group with tBHP

Sample; group with tBHP and Juglandis Semen
P-value; statistically significant value compared with
control data of each group (*: p<0.05)

O Controt
® Sample

LDH release {%)

(‘J 0i5 11.0 1.5 2
tBHP conc. (mM)

Fig. 1. Dose-dependency of t-butylhydroperoxide
(iBHP) on LDH Release in the Presence or
Absence of Juglandis Semen Herbal Acupuncture
(JGA) in the Liver Tissues. The fissues were
treated with various concentrations of 1BHP for 60
min at 37 oC in the presence or absence of
005% JGA, and LDH release was measured.
Data are mean+S.E. of five experiments.

*p<0.05 compared with the respective control.
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M+S.E,; Mean * Standard Error

Normal: untreated group

Control: group with tBHP

Sample: group with tBHP and Juglandis Semen
P-value; statistically significant value compared with
control data of each group (*' p<0.05)
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Fig. 2. Dose-dependency of t-butylhydroperoxide
(tBHP) on Lipid Peroxidation in the Presence or
Absence of Juglandis Semen Herbal Acupuncture
(JGA) in the Liver Tissues. The tissues were
treated with various concentrations of tBHP for 60
min at 37 oC in the presence or absence of
0.05% JGA, and lipid peroxidation was measured.
Data are meanS.E. of five experiments.

*p<0.05 compared with the respective control.

A 01% 7A #EAA BESET 1mM tBHP
o] o}3l LDHA#Zo] [E#HFFe] 5:38+035%0014 2453+
197%2 # off Bmatsdz, 7o 0005% ks
Wws Hmelgde W LDHIKIES 17.34:1.57%,
01% ¢ "W 3.3B053%E & 9 HEM(p.09)
AdE WA E ¥ HTable 3, Fig. 3).
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Table 3. Dose~dependency of Juglandis Semen
Herbal Acupuncture (JGA) Protective Effect against
t-butyihydroperoxide (tBHP)-induced LDH Release

Table 4. Dose-dependency of Juglandis Semen
Herbal Acupuncture (JGA) Protective Effect on t-

butylhydroperoxide  (tBHP)-Induced Lipid Peroxidation

in Rabbit Liver.

in Rabbit Liver.

(M#SE) (MiSE)

Group 1 (0.006%) LDH release(%) Group I (0.006%) | Lipidperoxidation(prrole MDA/mg protein)
Normal 5.38+0.3 Normal 184.36+41.44
Control - 2453+1.97 Control 888.27445.39
Sample 17.3411.57* Sarmple 304.25+38.43+«

GroupII (0.1%) LDH release(%) GroupI1(0.1%) | Lipidperoxidation(prmole MDA/mg protein)
Normal 5.38+0.35 Normal 1834.36141.44
Control 24531197 Control 888.27+45.39
Sample 3.38+0.53+ Sample 177.49+40.18+

M+S.E; Mean # Standard Error

Normal; untreated group

Control;, group with tBHP

Sample; group with tBHP and Juglandis Semen
P-value; statistically significant value compared with
control of each group (x: p<0.05)

LDH release (%)

o 002 004 0.06 008 0.1
JGA conc. (%)

Fig. 3. Dose-dependency of Juglandis Semen
Herbal Acupuncture (JGA) Protective Effect against
t-butylhydroperoxide (tBHP)-Induced LDH Release
in Rabbit Liver. The tissues were treated with 1
mM tBHP for 60 min at 37 oC in the presence or
absence of 0.005~1% JGA, and LDH release was
measured. Data are mean+S.E. of five experiments.
* p<0.05 compared with tBHP alone.
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M+SE.: Mean * Standard Error

Normal; untreated group

Control; group with tBHP

Sample: group with tBHP and Juglandis Semen
P-value: statistically significant value compared with
control of each group (*: p<0.05)
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Fig. 4. Dose-dependency of Juglandis Semen
Herbal Acupuncture (JGA) Protective Effect on t-
butylhydroperoxide  (tBHP)-Induced Lipid Peroxidation
in Rabbit Liver. The tissues were treated with 1mM
tBHP for 60 min at 37 oC in the presence or
absence of 0.005-1% JGA, and lipid peroxidation was
measured. Data are mean=S.E. of five experiments.
*p<0.05 compared with tBHP alone.

tBHP 93] BES #@stes EFHFS 184.36+
4144 pmole MDA/mg proteinol 4]  85.27+45.39
pmole MDA/mg protein® & £ 48(% #matlx,
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(Table 4, Fig. 4).
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Table 5. Effect of Juglandis Semen Herbal

Table 6. Effect .of Juglandis Semen Herbal

Acupuncture (JGA) on tBHP-Induced Alanine Acupuncture (JGA) on tBHP-Induced Reduction of
Aminotransferase Activity in Rabbit Liver. Glutathione (GSH) Content in Rabbit Liver.
(M+SE) (MSE)
Group ALT activity(Units/g wet wt) Group GSH(umole/g wet wt)
Normal 0.99£0.06 Normal ' 2.26+0.06
Control 784+1.22 Control 1.89+0.06
Sample 1.9840.69% JGA 2.3510.06
M:SE; Mean * Standard Error Sample 2154008+

Normal; untreated group

Control; group with tBHP

Sample; group with tBHP and Juglandis Semen
P-value; statistically significant value compared
with control data of each group (*: p<0.05)

10}
>3 8f
=]
o3 &
© o
582 s
< c *
2 2t .

0 [ 1

Normal  Control Sample

Fig. 5 HEifedt of Jugands Semmen Hetbd Acupunciure
(JGA) on tBHP-Induced Alanine Aminotransferase
Activity in Rabbit Liver. The tissues were treated
with 1 mM tBHP for 80 min at 37 oC in the presence
or absence of 0.06% JGA, and alanine aminotransferase
activity was measured in the incubation medium.
Data are mean+S.E. of five experiments.

* p<0.05 compared with control.
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M1SE.; Mean * Standard Error

Normal; untreated group

Control; group with tBHP

JGA; untreated group with Juglandis Semen

Sample; group with tBHP and Juglandis Semen
P-value; statistically significant value compared with
control data of each group (*: p<0.05)

3} O-JGA
M +JGA (0.05%)

-z

GSH (umole/g wet wt.)

0

-tBHP +tBHP

Fig. 6. Hfect of Jugands Semen Hetbal Acupundciure
(JGA) on i1BHP-Induced Reduction of Glutathione
(GSH) Content in Rabbit Liver. The tissues were
treated with 2 mM tBHP for 60 min at 37 oC in
the presence or absence of 005% JGA, and
GSH content was measured in the incubation
medium. Data are mean*S.E. of five experiments.
* p<0.05 compared with control.
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