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The effect and mechanism of evodiamine on inducing cell
death of human esophageal cancer cells
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Malignant tumor is one of the most common causes of death worldwide and
cancer-related mortality is expected to increase considerably. Esophageal cancer,

usually is unresectable while diagnosis, has dismal prognosis. Despite aggressive



treatment, the overall 5-year survival rate is less than 10%. Clearly, development of
new effective therapy in this malignancy remains the critically important issue in
clinical practice.

Evodiamine is a naturally occurring bioactive ingredient of Evodia rutaecarpa (Juss.)
Benth. Previous studies on evodiamine showed several biological functions including
anti-hypertension, anti-arrhythmia, stimulation on endothelial cells and inhibition on
nitric oxide release from macrophages. It has also been demonstrated possessing
anti-tumor effects on inducing apoptosis as well as inhibiting tubulin polymerization,
angiogenesis, tumor invasion, and metastasis.

This study is the first to examine the anti-tumor effect of evodiamine against human
esophageal carcinoma cell lines CE 81T/VGH and TE2. The results show that
evodiamine inhibited the growth of these two cell lines, up to 80% inhibition at 72
hours, in a dose- and time-dependent manner. Treatment with evodiamine arrested cell
cycle at G2/M phase and induced morphological changes characteristic of mitotic
catastrophe in both cell lines. By immunofluorescence staining, centrosome
amplification and multipolar spindle were observed. To link these mitosis-related
cellular events, the expression of proteins involving chk-cdk1-cyclin B mitotic
pathway and spindle checkpoints was assessed simultaneously. Upon evodiamine
treatment, cdkl and cyclin B1 were up-regulated accompanied by a moderate increase
in phosphorylation of histone 3, validating an arrest at G2/M. The molecules
involving centrosome maturation and spindle checkpoint function, such as Aurora A,
Madl, BubR1, Aurora B and Survivin were up-regulated by evodiamine with a
similar time to plateau over 4 — 24 hours followed by degradation.

In conclusion, evodiamine possesses growth inhibitory activity against human
esophageal cancer cells. The major mode of cell death induced by evodiamine is
mitotic catastrophe accompanied by G2/M arrest and centrosome amplification. The
putative mechanisms of action might be those mediating centrosome maturation,
amplification and spindle checkpoint function. It indicates that evodiamine might be a
potent and novel therapeutic agent against esophageal cancer and may have a role in
radiation sensitization. Further in vivo studies including anti-tumor effect and toxicity
are warranted.



