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Pinosylvin is a stilbenoid found in the Pinus species. Pinosylvin at ~pM to ~nM concentrations in-
duces cell proliferation, cell migration and anti-inflammatory activity in endothelial cells. However, it
was recently reported that pinosylvin at high concentrations (50 to 100 M) induces cell death in bo-
vine aortic endothelial cells. In this study, we conducted a series of experiments to discover how pino-
sylvin at a high concentration (50 uM) induces endothelial cell death. Pinosylvin at the high concen-
tration was shown to induce endothelial cell apoptosis through enhancing caspase-3 activity, flip-flop
of phosphatidyl serine, and nuclear fragmentation. We found that pinosylvin at the high concentration
additively increased caspase-3 activity enhanced by serum-starvation or treatment with 100 uM
etoposide. We also determined that pinosylvin at the high concentration promoted activations of c-Jun
N-terminal kinase (JNK) and endothelial nitric oxide synthetase (eNOS). We further ran a series of
experiments to find out which signaling molecule plays a critical role in the pinosylvin-induced
apoptosis. We finally found that SP-600125, a JNK inhibitor, had an inhibitory effect on the pino-
sylvin-induced endothelial cell death, but L-NAME, an eNOS inhibitor, had no effect. These data in-
dicate that JNK is involved in the pinosylvin-induced apoptosis. Collectively, pinosylvin at high doses

induces cell apoptosis via JNK activation.
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Fig. 1. Pinosylvin at high concentration induces cell death in bovine aortic endothelial cells. (A) Confluent BAECs were serum-starved
for 12 hr and then cells were treated for 24 hr with none, 100 ymol/1 etoposide (ETO) or various concentrations of pinosylvin
(PIN). Then, photographs of BAECs were captured by a camera connected to a microscope. After triplicate experiments were
performed, representative pictures for each condition were shown in panel A. (B) Dead cells (round shrunken cells) were
counted and quantified. The line graphs represent numbers of dead cells per a field (means + SE, n=3).
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Fig. 2. Pinosylvin induces apoptosis in bovine aortic endothelial cells. (A) Serum-depleted BAECs (grown in DMEM) were stimulated
with the indicated pinosylvin (PIN) concentrations. After cells were lysed, proteins in the cell lysates were resolved with
SDS-PAGE, transferred to PVDF membranes and immunoblotted with an anti-caspase-3 antibody. (B) BAECs were treated
with none or 50 uM PIN, then stained with FITC-tagged annexin V, as described in Materials and Methods. Stained cells
were analyzed with flow cytometry (left panel). Mean fluorescence intensities of flow cytometry data were plotted in the
bar graph (means * SE, n=3). *p<0.05. (C) Serum-supplemented or -depleted BAECs treated with none or 50 uM PIN and/or
100 uM etoposide (ETO) for 24 hr were stained with Hoechst 33258. Then cells were observed under a fluorescent microscope.
(D) Serum-depleted BAECs were treated with none or 50 M PIN and/or 100 uM etoposide (ETO) for 24 hr and then lysed.
Caspase-3 in cell lysates reacted with Ac-DEVD-pNA in a reaction buffer for 2 hr at 37°C. Enzyme activity of cell lysates
was compared by absorbance at 405 nm. The bar graph represents means + S.E. (n=3). *p<0.05.
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