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ABSTRACT

Leukemias are groups of hematological malignancies with frequent incidence
and high mortality rate in patients worldwide. Previous studies showed that Wilms’
tumorl (WT1) gene is highly expressed in leukemic blast cells from leukemia patients.
Highly expression of WT1 gene and WT1 protein correlates with poor prognosis in
acute leukemia. Curcuminoids, major active components of the food flavor turmeric
(Curcuma longa Linn.); consist of curcumin (pure curcumin), demethoxycurcumin and
bisdemethoxycurcumin that exhibit numerous biological properties. This study aims
are to investigate the effect of curcuminoids on WT1 gene expression and search for a
curcuminoid derivative that shows the strongest inhibitory effect on WT1 gene
expression in leukemic cell lines; human erythroid leukemia (K562), human
promyeloid leukemia (HL-60), human monocytic leukemia (U937), and human
lymphoblastic leukemia (Molt4). MTT assay was used to evaluate the cytotoxicity of
turmeric curcuminoids at various concentrations on four leukemic cell lines. The result
showed that all curcuminoid derivatives were toxic to all cell lines in a dose dependent

manner. The levels of WT1 mRNA and WT1 protein in leukemic cell lines were



assessed by RT-PCR and Western blot analysis, respectively. It was found that the
levels of WT1 mRNA were detected in all 4 types of leukemic cell line. However, the
WT1 protein levels were found only on K562 and Molt4 cell lines. To determine the
effect of three turmeric curcuminoids including commercial grade curcuminoid
(Sigma-Aldrich) and in-house curcuminoids on WT1 gene expression, all leukemic cell
lines were treated with non-cytotoxic concentration (10 uM) of curcuminoids for 2
days. It was found that all curcuminoids derivatives decreased the WT1 mRNA levels
and WT1 protein levels in leukemic cell lines. However, pure curcumin exhibited an
excellent inhibitory effect on WT1 mRNA levels in K562, U937, HL-60, and Molt4 by
59, 43, 37, and 17%, respectively, compared with the vehicle control. In addition, WT1
protein levels were decreased by 48 and 90% in K562 and Molt4, respectively. The
WT1 mRNA levels in K562 after treated with non-cytotoxic levels pure curcumin (5,
10, and 15 uM) for 2 days were decreased by 15, 28, and 50%, in U937 were 10, 17,
and 19%, in HL-60 were 5, 11, and 18%, and in Molt 4 cells were 6, 19 and 21%,
compared with the vehicle control. WT1 protein levels in K562 cells were decreased
by 17, 37 and 81% and in Molt4 cell line were 56, 79, and 94% in response to
treatment with 5, 10, and 15 uM pure curcumin, respectively. In addition, treatment
with pure curcumin at 10 uM for day 1, 2, and 3 significantly decreased the levels of
WT1 mRNA in K562 cells by 37, 48, and 54%, in U937 were 13, 33, and 63%, in
HL-60 were 4, 8, and 30%, and in Molt4 cells was 7, 11, and 16%, respectively,
compared with the vehicle control. Moreover, WT1 protein levels in K562 cells were
decreased by 50, 92, and 99% and in Molt4 cell line were 53, 84, and 92% in response
to treatment with 10 uM pure curcumin for 1, 2, and 3 days, respectively. In summary,
pure curcumin, an excellent curcuminoid derivative, decreased WT1 gene expression in
both transcriptional and translational levels in both dose and time-dependent manner.
Thus, pure curcumin can be used as a promising chemotherapeutic agent in human

leukemic cancer.
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