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Inhibitory mechanism of Wan Chak Motluk (Curcuma comosa) extracts and its
active compounds on nucleophosmin protein signaling related to drug resistance

and cell proliferation in multidrug-resistant leukemic K562/ADR cell line

Abstract

Curcuma comosa belongs to the Zingiberaceae family. The rhizome of the plant has been used for
medicinal purposes, in particular, to manage of the unpleasant symptoms in urogenital organ
system in women in Thai traditional medicine. In this study, natural compounds were isolated
from C. comosa and structurally determined by spectroscopic methods and nuclear magnetic
resonance. The two isolated compounds were identified as diarylheptanoids (3S)-1-(3,4-
dihydroxyphenyl)-7-phenyl-(6E)-6-hepten-3-ol (1) and diarylheptanoids (3S)-1,7-diphenyl-(6E)-
6-hepten-3-ol (2). These diarylheptanoids were investigated for anticancer activities. Compound 1
showed the strongest cytotoxicity against HL-60 cells. The antioxidant and anti-inflammatory
properties of compound 1 were higher than that of compound 2, additionally, compound 1 were
also a potent antioxidant as compared to ascorbic acid. Moreover, both compounds had no effect
on red blood cell hemolysis. Moreover, compound 1 had significantly affected on WT1 protein
suppression and cell proliferation inhibition. Compound 1 with cancer cytotoxicity against the
cancer cell lines, high antioxidant activity, and high anti-inflammatory were identified in pure
compound from C. comosa. Moreover, our finding that diarylheptanoids could reduce P-gp and
Nucleophosmin expression suggests that diarylheptanoids can induce apoptosis in drug resistant
leukemia, K562/ADR. Furthermore, anticancer role of diarylheptanoids from C. comosa in
human leukemic cells is achieved through down regulation of enzyme telomerase by suppression
of c-Myc and hence decreasing expression of its target hTERT. Therefore, diarylheptanoids from
C. comosa has strong potential for further study on the molecular mechanism of telomerase
inhibition. Medicinal plants seem to offer a wealth of potential candidate compound. Our results
suggest that active compound from C. comosa can be used as a chemotherapeutic agent for the

treatment of human leukemia, particularly AML.
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