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The Apoptosis-inducing Effect of Radix Aconiti Extract in HepG2
Human Hepatoma Cells
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Objective : This study investigated the apoptotic effect and its mechanism of Radix Aconiti (RA) extract and aconitine,
which is a major constituent of RA, in HepG2 human hepatoma cells.

Methods : We used MTT and DNA fragmentation assay to investigate cell viability and apoptotic effect on RA extract-
treated HepG2 cells. In addition, to clarify the mechanism of RA extract-induced apoptosis, we applied caspase-3 enzyme
activity assay and Western blotting method on poly-(ADP-ribose) polymerase (PARP) protein expression.

Results : Treatment with RA extract resulted in the decrease of cell viability, and this effect was caused from apoptosis as
confirmed by discontinuous fragmentation of DNA in HepG2 cells, but aconitine did not. Also, RA extract-treated HepG2
cells induced the activation of caspase-3 enzyme activity in time- and dose-dependent manners, which was accompanied by
the cleavage of 116 kD PARP to 85 kD product.

Conclusions : These results suggest that the apoptotic effects of RA extract on HepG2 cells could not be explained by
aconitine. Additionally, RA extract induced apoptosis in hepatoma cells through caspase-3 activation and subsequent PARP
cleavage.
Key Words:  Radix Aconiti, aconitine, HepG2 human hepatoma cells, apoptosis, caspase-3, poly-(ADP-ribose)
polymerase
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Fig. 1. Effects of Radix Aconit{RA) extract and aconitine on cell viability in HepG2 cells.

Cells were treated with various concentrations of RA extract for 48 h. Cell viability was measured by MTT assay. The
percentage of viable cells was calculated as a ratio of A570 of treated- to control celis (treated with 0.05% DMSO vehicle). Each
value is the mean + S.E.M of four independent experiments. *p<0.05, *'p<0.01 vs control.
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Fig. 2. Effects of Radix Aconiti (RA) extract and aconitine on
DNA fragmentation on HepG2 cells.
HepG2 cells were treated with 2.0mg/ml RA extract
and 100ug/n! aconitine for 48 h. DNA was extracted
and analyzed by 2% agarose gel electrophoresis as
described in Materials and Methods.
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Fig. 3. Effects of Radix Aconiti{RA) extract on caspase-3 enzyme activity in HepG2 cells.

(A) Cells were incubated with indicated concentrations of imperatorin for 24 h. (B) Cells were treated with 2.0mg/m! RA extract
for indicated periods. Lysate from cells was used to measure the activity of caspase proteases using fluorogenic peptide, Ac-
DEVD-AFC as a substrate. Data were represented as a relative fluorescence compared with the control value. Values are

mean +S.E.M. from four experiments.
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Fig. 4. Effects of Radix Aconiti (RA) extract on PARP
cleavage in HepG2 cells.
HepG2 cells were treated with various time intervals
at a concentration of 2.0mg/m! RA extracts. Lysate
from cells was separated on 10.0% SDS-PAGE.
PARP on the nitrocellulose membrane was proved
with anti-PARP antibody and the immunoreactive
band was visualized by NBT/BCIP solution.
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