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Abstract

Retinitis Pigmentosa (RP) is a group of diseases caused by a large number of mutations
which result in loss of rod photoreceptor cells followed by gradual death of cones predominantly
from oxidative damage and subsequent irreversible loss of vision. Berberine, an isoquinoline
alkaloid and one of the main constituents of Coptidis rhizoma and other herbs, has been shown to be
a potent antioxidant and can prevent oxidative injury in many kinds of cells. The present study is
aimed to validate their antioxidant properties against oxidative damage and cell death induced by
H,0, in 661W. Cultured 661W photoreceptor cells were pretreated with either fresh medium,
DMSO (dimethy sulfoxide) vehicle or berberine (25-200 pM) for two hours before incubating with
either media or H,0, 100-1000 uM for 24 h. The percentage of viable cells was determined using
trypan blue dye exclusion technique. Nuclear chromatin condensation, a hallmark of apoptosis, was
determined using Hoechst 33342 staining and then visualized by fluorescence microscopy. The
results demonstrated that cells treated with 25-100 uM berberine for 2 hours followed by culturing
in fresh media for 24 hours retained viability similar to that of the control cells. However, at
concentration of 200 uM, berberine significantly decreased cell viability to 83% of the control.
Treatment of 661W cells with 100-1000 uM of H,0, alone resulted in dose-dependent cell death.
Pre-treatment of 661W cells with 100 pM berberline for 2 hours prior exposure to H,0, 100-300
UM could significantly attenuate cell death and decreased the percentage of cells containing
condensed nuclei compared to those pre-treated with either fresh media or DMSO followed by the
same doses of H,O,. Pre-treatment with barberine 50 uM had reduced effect on cell death protection
and lead to a decrease in the percentage of cells with nuclear chromatin condensation. The result
demonstrated that berberine provides substantial protection against H,O, -induced cell death and
nuclear chromatin condensation in 661W cells. Berberine may therefore be useful as a potential
agent to protect against disorders associated with oxidative stress-induced cell damage such as

retinitis pigmentosa and other retinal degeneration diseases.
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