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Synergistic Efect of Amino Acids on Antioxidative Stress Activity of
Soyasaponins
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ABSTRACT

Excessive generation of reactive oxygen species (ROS) has a deleterious effect
on human health since they can damage cell structure involved in the cellular
lipids, membranes, proteins, and DNA. Many environmental factors including food
intake can lead to increased resistance to oxidative tissue injury. Soybeans have
long been recognized as an excellent source of high-quality protein and potent
bioactive compounds such as saponins and isoflavone. The objective of this study
is to evaluate the antioxidative stress activity of soyasaponins (Soyhealth SA)
and the synergistic elect of amino acids in /n vitro assay using human hepatoma
cell lines, HepG2. The cells were stimulated with 1 mM tert-butyl hydroperoxide
(t-BOOH) for 3 h. The inhibition of t-BOOH-induced cellular ROS generation
and of malondialdehyde (MDA) formation in HepG2 cells was observed in the
pretreatment with soyasaponin for 20 h. We also observed that mRNA expression
of the catalytic and modulatory subunits of glutamate cysteine ligase (GCLc and
GCLm), the rate-limiting enzymes for de novo GSH synthesis, including as well as
GSH synthetase was up-regulated by the treatment with soyasaponin. On the other
hand, the synergistic, elect of amino acid was observed in the addition of Met and
Val. The simultaneous addition of Met or Val with soyasaponin exhibited marked
increases in the mMRNA expression of GSH synthesis-related enzymes. These results
indicated that soyasaponin exhibited the oxidative stress modulating effect in
HepG2 cells and its elect was enhanced when combined with the particular amino
acid. Soy Protein Research, Japan 13, 169-174, 2010.
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Fig. 1. Efect of soyasaponin on intracellular reactive
oxygen species (ROS) generation. HepG2 cells
were treated with the noted concentrations of
soyasaponin for 20 h, then the cultures were
washed with PBS and 1 mM t-BOOH was
added to all the cultures except controls, and
intracellular ROS production was evaluated at
90 min and expressed as fluorescence units.
Values are means * SD. "p<0.05, “"p<0.01
compared with t-BOOH-treated cell.
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Fig. 2. Effect of soyasaponin on intracellular
concentration of malondialdehyde (MDA).
HepG2 cells were treated with the noted
concentrations of soyasaponin for 20 h, then
the cultures were washed with PBS and 1 mM
t-BOOH was added to all the cultures except
controls for 3 h. Values are means * SD. "
p<0.05, "?p<0.01 compared with t-BOOH-
treated cell.
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Fig. 3. Elect of soyasaponin, Met and Val on mRNA
expression. HepG2 cells were treated with 05
p g/mL soyasaponin, 2 mM Met and Val for
20 h. mRNA levels were evaluated by RT-
PCR. The bands were quantified using a Scion
Image software. Values are means + SD. "[J
<0.05 compared with control.
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Fig. 5. Synergistic effect of amino acids and
soyasaponin on intracellular MDA generation.
HepG2 cells were treated with 2 mM amino
acid and 0.5p g/mL soy saponin for 20 h, then
the cultures were washed with PBS and 1 mM
t-BOOH was added to all the cultures except
controls for 3 h. Values are means # SD. "
p<0.05 compared with saponin-treated cell.
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Fig. 4. Synergistic effect of amino acids and
soyasaponin on intracellular ROS generation.
HepG2 cells were treated with 2 mM amino
acids and 0.5p g/mL soyasaponin for 20 h, then
the cultures were washed with PBS and 1 mM
t-BOOH was added to all the cultures except
controls, and intracellular ROS production
was evaluated at 90 min and expressed as
fluorescence units. Values are means + SD. “p
<0.05 compared with saponin-treated cell.
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Fig. 6. EQect of soyasaponin, Met and Val on mRNA
expression. HepG2 cells were treated with 0.5
M g/mL soyasaponin, 2 mM Met and Val for
20 h. mRNA levels were evaluated by RT-
PCR. The bands were quantified using a Scion
Image software. Values are means + SD. ""
p<0.01 compared with saponin-treated cell.
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Effect of soyasaponin, Met and Val on
intracellular GSH concentration. HepG2 cells
were treated with 0.5py g/mL soyasaponin, 2
mM Met and Val for 20 h. Values are means
+ SD.
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Fig. 8. Effect of soyasaponin, Met and Val on Nrf2
expression. (A) Immunoblot analysis of Nrf2
and B-actin expression. HepG2 cells were
treated with 0.5y g/mL soyasaponin, 2 mM
Met and Val for 20 h and Nrf2 expression was
determined using specific antibody. (B) Values
from (A) were normalized to the B -actin
expression and are expressed as relative units
with the control as 100.
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