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Effects of Protoberberine Alkaloids on L-DOPA-Induced Cytotoxicity in PC12 Cells
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Abstract — Previously, protoberberine alkaloids such as berberine and palmatine have been found to lower dopamine con-
tent in PC12 cells (Shin et al., 2000). In this study, the effects of berberine and palmatine on L-DOPA-induced increase in
dopamine level and cytotoxicity in PC12 cells were investigated. Treatment of PC12 with L-DOPA at concentration ranges
of 20~50 uM increased dopamine content and the increase in dopamine levels by L-DOPA was inhibited by 10~40 uM ber-
berine and 10~80 uM palmatine, which the concentration ranges did not show a cytotoxicity. However, berberine and pal-
matine at concentrations higher than 50 uM and 100 uM caused a cytotoxicity, respectively. In addition, berberine (10~
20 pM) and palmatine (10~50 pM) at non-cytotoxic concentration ranges aggravated L-DOPA-induced cytotoxicity in PC12
cells (L-DOPA concentration ranges, 20~50 uM). The L-DOPA-induced cytotoxicity was also significantly potentiated by
berberine (50 uM) and palmatine (100 uM) with cytotoxic ranges. These data demonstrate that berberine and palmatine
inhibit L-DOPA-induced increase in dopamine content and stimulate L-DOPA-induced neurotoxicity. Therefore, the pos-
sibility that the long-term L-DOPA treated patients with berberine and palmatine could be checked the adverse symptoms.
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Fig. 1 - Structures of berberine and palmatine.
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Fig. 2 — Inhibitory effects of berberine (A) and palmatine (B) on the
increase in dopamine content induced by L-DOPA
treatments in PC12 cells. PC12 cells were treated with
berberine (10, 20 and 50 pM) and palmatine (10, 50 and
100 uM) in the presence or absence L-DOPA (20 and
50 uM) for 48 hr. The control value of dopamine content
was 3.60+0.31 nmol/mg protein. Results represent the
mean=SEM of 5 dishes. a, p<0.05 compared with control;
b, p<0.05 compared with the corresponding L-DOPA
concentrations.
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Fig. 3 — Enhancing effects of berberine (A) and palmatine (B) on L-
DOPA-induced decrease in PC12 cell viability. PC12 cells
in culture were incubated in the absence or presence of L-
DOPA (20 and 50 uM) associated with berberine (10, 20
and 50 uM) and palmatine (10, 50 and 100 uM) for 48 hr.
Cell viability was assessed using MTT methods, in which
viable cells convert the soluble dye MTT to insoluble blue
formazan crystals. The results represent the means +=SEM
of five experiments performed in triplicate. a, p<0.05
compared with the control; b, p<0.05 compared with the
corresponding L-DOPA concentrations; ¢, p<0.05 com-
pared with the corresponding berberine or palmatine
concentrations.
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