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ABSTRACT

Leukemia is a disease that affects blood forming cells in the body, and is
characterized by an abundance of abnormal white blood cells. Leukemia originates in
the blast cells of bone marrow and spreads to other parts of the body. Leukemia can be
found in both children and adults. An effective cure for leukemia has not yet been
found. Currently, chemotherapy is the most common treatment for leukemia.
However, since chemotherapy causes many side effects, researchers are seeking active
medicinal agents from alternative sources of natural products. This study aims to
investigate the cytotoxic effects of mangosteen peel fraction extracts on four leukemic
cell lines (K562, U937, Molt4, and HL-60) using the MTT assay as well as the effects
of the extracts on Wilm’s tumor 1 gene and WT1 protein expression using RT-PCR
techniques and Western blot analysis. The ethyl acetate fraction of mangosteen peel

extract is shown to have the greatest cytotoxic effect on 3 leukmic cell lines (Molt4,



U937, and HL-60). However the hexane fraction had the highest cytotoxic effect on
the K562 cell line as compared to the vehicle control. To determined the effects of 4
mangosteen peel fraction extracts (ethanol, ethyl acetate, butanol, and hexane) on WT1
gene expression, all leukemic cell lines were treated with non-cytotoxic concentrations
(ICy) for 2 days. The ethyl acetate fraction lowered WT1 mRNA levels in K562 by
39% while the butanol fraction had the strongest inhibitory effect on HL-60 (43%).
However, the ethanol fraction had the strongest inhibitory effect on U937 and Molt4
(35 and 44%, respectively). When dose and time dependent responses were studied,
the WT1 mRNA levels in K562 after being treated with non-cytotoxic doses of the
ethyl acetate fraction (5, 10, and 15 pg/ml) for 2 days were decreased by 48, 60, and
66%, respectively. In HL-60 with non- cytotoxic doses of the butanol extract (15, 20,
and 25 pg/ml), WT1 mRNA levels were decreased by 7, 51, and 62%, respectively. In
U937 with non-cytotoxic doses of the ethanol fraction (3, 5, and 10 pg/ml), the WT1
MRNA levels were decreased by 18, 26, and 34%, respectively. In Molt4 with ethanol
fraction (3, 7, and 10 pg/ml) the corresponding decreases were by 15, 20, and 56%,
respectively as compared to the vehicle control. In addition, the WT1 mRNA levels in
K562 cells after being treated with 10 pug/ml of the ethyl acetate extract for 1, 2, and 3
days significantly decreased the levels of WT1 mRNA by 5, 8, and 17%, respectively.
In HL-60 cells treated with 20 pg/ml of the butanol, the corresponding decreases were
by 15, 24, and 32%, respectively. In U937 cells treated with 5 pg/ml of the ethanol
fraction, the same levels were decreased by 4, 13, and 21%, respectively. In Molt4
cells treated with 7 pg/ml of the ethanol fraction, the same levels were decreased by 8,
14 and 28%, respectively as compared to the vehicle control. Moreover, WT1 protein
levels in K562 cells after being treated with the ethyl acetate fraction using doses of 5,
10, and 15 pg/ml were decreased by 16, 42, and 67%, respectively. In Molt4 cells after
being treated with the ethanol fraction using doeses of 3, 7, and 10 pg/ml, the
corresponding levels were decreased by 16, 35, and 44%, respectively. WT1 protein
levels in K562 cells after being treated with ethyl acetate fraction for 1, 2, and 3 days
were decreased by 12, 26, and 43%, and in Molt4 treated with the ethanol fraction the
corresponding levels were 24, 34, and 52%. Thus, mangosteen peel extracts are
promising anti-leukemic agents and should be further analyzed for their active

compounds
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