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ABSTRACT

Leukemia is a hematologic malignancy characterized by an abnormal increase of
cancerous blood cells, especially white blood cells. Previous studies have shown that
overexpression of both Wilms” tumor 1 (WT1) gene and WT1 protein are associated with
leukemogenesis. Currently, chemotherapy is effective and is widely used for leukemia
treatment. The main target of most chemotherapeutic drugs is abnormal fast-dividing
cells, with the results that cells dividing in normal circumstances are affected as well. To
reduce the side effects from chemotherapy, natural substances from medicinal plants
having anticancer activity and that are expected to have fewer side effects than

chemotherapeutic drugs are of interest for developing a new anti-leukemic drugs.
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Cytotoxic effects of essential oil and extracts from kaffir lime leaf on cancer cells have
been reported. Thus, this study aimed to investigate the cytotoxic effect and inhibitory
effect of crude kaffir lime leaf fractional extracts on WT1 gene and WTL1 protein
expression, and to search for the fraction with the highest inhibitory effect on WT1 gene
and WT1 protein expression in K562, Molt4, U937, and HL60 cell lines. Kaffir lime leaf
fractions were extracted by ethanol, hexane, ethyl acetate, n-butanol, and methanol. The
cytotoxic effect was determined via the MTT assay. The inhibitory effect of extracts on
WT1 gene and WT1 protein expression in leukemic cell lines were assessed by real-time
PCR and Western blot analysis, respectively. Ethyl acetate and hexane fractions of crude
kaffir lime leaf fractional extracts had the strongest cytotoxic effect on K562, Molt4,
U937, and HL60 cells. The ethyl acetate fraction had the highest cytotoxicity, with the
ICso values of 19.0+0.6, 35.3+1.4, 21.8+0.4, and 19.8+1.0 pg/mL, respectively. Ethanol
and n-butanol fractions had lesser cytotoxic effect, while the methanol fraction had no
cytotoxic effect on the four leukemic cell lines. The study of WT1 gene and WTL1 protein
expression showed that the hexane fractional extract had the greatest inhibitory effect on
both WT1 gene and WT1 protein expression in all leukemic cell lines. It reduced WT1
MRNA levels in K562, Molt4, U937, and HL60 with inhibitory values of 60, 51, 42, and
56%, respectively, as compared to the vehicle control. For WTL1 protein expression, the
hexane fractional extract decreased WT1 protein levels by 61% and 32% in K562 and
Molt4 cell lines, respectively, as compared to the vehicle control. WT1 expression in
U937 and HL60 cell lines couldn’t be detected by this method. Dose- and time-dependent

inhibitory effect of hexane fractional extract on WT1 gene and WT1 protein expression
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were investigated in K562 cell line as a cell model. The hexane fraction at the
concentrations of 5, 10, 15, and 20 pg/mL decreased WT1 mRNA levels by 25, 36 42,
and 48%, and WT1 protein levels by 7, 21, 39, and 63% , respectively, as compared to the
vehicle control. Moreover, the hexane fraction at the concentration of the IC,, decreased
WT1 mRNA levels by 18, 38, and 43%, and WTL1 protein levels by 7, 34, and 66% at 1, 2,
and 3 days of incubation, respectively. Crude kaffir lime leaf hexane fractional extract
may thus be a promising source of anti-leukemic drugs. The active compound responsible

should be identified.
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