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Neurodegenerative disorders are associated with apoptosis as a causing factor or an inducer.
On the other hand, it has been reported that epigallocatechin gallate (EGCG), one of antioxi-
dants and flavonoids, and z-VAD-fimk, a nonselective caspase inhibitor, suppress oxidative-radi-
cal-stress-induced apoptosis. However, it is not yet known what is the effects of EGCG and
z-VAD-fmk on the apoptotic pathway is through phosphoinositide 3-kinase (PI3K), Akt and
glycogen synthase kinase-3 (GSK-3) as well as mitochondria, caspase-3 and poly (ADP-ribose)
polymerase (PARP). We investigated the effects of EGCG by using H,0, treated N18D3 cells,
mouse DRG hybrid neurons. Methods: Following 30min 100 um H,O, exposure, the viability
of N18D3 cells (not pretreated vs. EGCG or z-VAD-fmk pretreated) was evaluated by using
MTT assay. The effect of EGCG on immunoreactivity (IR) of cytochrome ¢, caspase-3,
PARP, PI3K/Akt and GSK-3 was examined by using Western blot, and was compared with
that of z-VAD-fmk.

Results: EGCG or z-VAD-fmk pretreated N18D3 cells showed increased viability. Dose-depen-
dent inhibition of caspase-3 activation accompanied by PARP cleavage were demonstrated by
pretreatment of both agents. However, inhibition of cytochrome ¢ release was only detected in
EGCG pretreated NI18D3 cells. On the pathway through PI3K/Akt and GSK-3, however, the
result of Western blot in EGCG pretreated N18D3 cells showed decreased IR of Akt and
GSK-3 and increased IR of p85a PI3K, phosphorylated Akt and GSK-3, and contrasted with
that in z-VAD-fmk pretreated N18D3 cells showing no changes on each molecule. Conclu-
sion: These data show that EGCG affects apoptotic pathway through upstream signal includ-
ing PI3K/Akt and GSK-3 pathway as well as downstream signal including cytochrome c¢ and
caspase-3 pathway. Therefore, these results suggest that EGCG mediated activation of PI3K/
Akt and inhibition GSK-3 could be new potential therapeutic strategy for neurodegenerative
diseases associated with oxidative injury.
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Fig 1. Viability of N18D3 cells. A. Viability of N18D3 cells
decreases with increasing hydrogen peroxide concentration.
B. Viability of N18D3 cells increases depending on
concentration of z-VAD-fmk compared with the viability
of N18D3 celis cultured with only 100 pM H,0O,. In cells
pretreated with 200 uM z-VAD-fmk, viability is similar to
that of the control group. C. Viability of N18D3 cells
increases depending on concentration of EGCG. This
result is similar to that of z-VAD-fmk. The data are
represented as means (% of control) +SEM. Each data is
compared with other data using Duncan’s Multiple
Range Test. *p<0.05 (when viability is compared with
that of control group), 'p<0.05 (when viability is compared
with that of N18D3 cells treated with only 100 uM H,0,)
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Fig 2. Detection of apoptosis in N18D3 cells by DAPI
Staining. A. Normal cells have a round or an ovoid shape.
B. Cells treated with only 100 uM H,O, are undergoing
apoptosis showing condensation and fragmentation of the
nuclei
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Fig 3. Caspase-3 and PARP immunoreactivity (IR) in N18D3 cells. A. Representative ECL photograph of immunoblot
demonstrating decreased IR of cleaved PARP (85kDa) and activated caspase-3 (17 kDa) with increasing z-VAD-fmk
concentration. Data of N18D3 cells pretreated with several concentration of z-VAD-fmk are expressed as percentage of
simultaneously assayed control group’s value, IR of cleaved PARP and activated caspase-3 in N18D3 cells pretreated with
z-VAD-fmk is significantly lower than in control. B. Quantitative data expressing IR of cleaved PARP and activated
caspase-3, normalized to actin immunostaining, in N18D3 cells pretreated with several concentration of z-VAD-fmk and
control group. C. Representative ECL photograph of immunoblot demonstrating decreased IR of cleaved PARP and
activated caspase-3 with increasing EGCG concentration. D. Quantitative data expressing IR of cleaved PARP and
activated caspase-3, normalized to actin immunostaining, in N18D3 cells pretreated wnth several concentrations of EGCG
and in the control group. *p<0.05 (when IR is compared with that of control group), "p<0.05 (when IR is compared with
that of N18D3 cells treated with only 100 uM H,0,)
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Fig 4. Cytochrome ¢ immunoreactivity (IR) in N18D3 cells. A. Representative ECL photograph of immunoblot
demonstrating no significant change in IR of cytochrome c regardless of concentration of z-VAD-fmk. B. Quantitative
data expressing IR of cytochrome c, normalized to actin immunostaining, in cells pretreated with several concentrations
of z-VAD-fmk and control group. C. Representative ECL photograph of immunoblot demonstrating decreased IR of
cytochrome ¢ with increasing EGCG concentration. D. Quantitative data expressing IR of cytochrome ¢, normalized to
actin immunostaining, in cells pretreated with several concentrations of EGCG and in the control group. *p<0.05 (when
IR is compared with that of control group), 'p<0.05 (when IR is compared with that of N18D3 cell treated with only

100 uM H,0,)
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Fig 5. GSK-3 and pGSK-3 immunoreactivity (IR) in N18D3 cells. A. Representative ECL photograph of immunoblot
demonstrating no significant change in IR of pGSK-3 regardless of concentration of z-VAD-fmk. B. Quantitative data
expressing IR of pGSK-3, normalized to actin immunostaining, in N18D3 cells pretreated with several concentrations of
z-VAD-fmk and control group. C. Representative ECL photograph of immunoblot demonstrating decreased IR of pGSK-
3 with increasing EGCG concentration. D. Quantitative data expressing IR of pGSK-3, normalized to actin
immunostaining, in N18D3 cells pretreated with several concentrations of EGCG and in the control group. *p<0.05 (when
IR is compared with that of control group), 'p<0.05 (when IR is compared with that of N18D3 cells treated with only

100 UM H,0,)
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Fig6. Akt and pAkt immunoreactivity (IR) in N18D3 cells. A. Representative ECL photograph of immunoblot
demonstrating no significant change in IR of pAkt regardless of concentration of z-VAD-fmk. B. Quantitative data
expressing IR of pAkt, normalized to actin immunostaining, in N18D3 cells pretreated with several concentrations of z-
VAD-fmk and in the control group. C. Representative ECL photograph of immunoblot demonstrating increased IR of
pAkt with increasing EGCG concentration. D. Quantitative data expressing IR of pAkt, normalized to actin
immunostaining, in N18D3 cells pretreated with several concentrations of EGCG and in the control group. *p<0.05 (when
IR is compared with that of control group), 'p<0.05 (when IR is compared with that of N18D3 cells treated with only
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