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Abstract
AIM: To explore the effects of berberine, evodiamine and
indirubin, the major constituents of Chinese medicinal herbs
Coptis, evodia fruit and natural indigo, respectively, on the
proliferation and apoptosis of human gastric cancer cells.

METHODS: Human gastric cancer cell line MGC803 was
derived from low differentiatedmucous adenocarcinoma.
Berberine, evodiamine and indirubin were purchased from
National Institute for the Control of Pharmaceutical and
Biological Products. Cell viability and apoptosis were de-
termined by trypan blue exclusion assay. Cell cycle dis-
tribution and the percentage of apoptosis were determined
by flow cytometry. The apoptosis morphology was ob-
served through methyl green and pyronin staining. Nucleo-
somal DNA fragmentation was assayed by agarose gel
electrophoresis.

RESULTS: The cell viability was decreasing continuously
during 96 h treatment with berberine and evodiamine. At
48 h, the viability was 100% in control group, while the
viability in 4 mg/L and 8 mg/L berberine groups were

72.9±6.2% (t = 4.67, P<0.01) and 17.4±4.8% (t = 15.48,
P<0.001), respectively. The viability in 1 mg/L and 5 mg/L
groups evodiamine were 37.8±5.7% (t = 11.06, P<0.001)
and 10.7±11.1% (t = 11.35, P<0.001). The inhibition ef-
fects were dose- and time-dependent. MGC-803 cells
showed typical apoptosis morphology when stained by
methyl green and pyronin. High proportion of trypan blue
and phenol red excluding apoptotic cells with integrate
membrane were observed in the suspending dead cells in
berberine and evodimine groups. At 48 h, the apoptosis cell
ratios were 0.3±0.0% in the control group, 65.2±9.5% (t =
11.83, P<0.001) in 8 mg/L berberine group, and 58.9±11.4%
(t = 8.90, P<0.001) in 1 mg/L evodiamine group. No such
cells were observed in adriamycin group. Flow cytometry
analysis indicated that the apoptotic cell death induced
by berberine or evodiamine was accompanied with cell
cycle arrest in the G0/G1 or G2 phase, respectively. Both
exhibited a sub-diploid apoptotic peak. The percentages
of apoptosis were 11.8±1.5 % in control group, 18.9±2.7%
(t = 3.34, P<0.05) at 48 h, 23.9±3.3 % (t = 5.06, P<0.01)
at 72 h in 4 mg/L berberine group, and 16.6±1.6 % (t = 2.80,
P<0.05) at 72 h in 1 mg/L evodiamine group. Agarose gel
electrophoresis assay showed that the MGC-803 cell DNA
was degraded into large fragments when treated with
berberine, and smear fragments when treated with
evodiamine and adriamycin. At the given concentration,
indirubin had no effect on MGC-803.

CONCLUSION: Berberine and evodiamine induce
apoptotic cell death of MGC-803 gastric cancer cells. The
effects are milder than adriamycin. Indirubin has insignifi-
cant effect on MGC-803 in vitro.
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