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ABSTRACT
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Investigator : Associate Professor Natthida Weerapreeyakul, Ph.D.
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E-mail Address : natthida@kku.ac.th
Project Period : June 2014 - June 2017 (3 years)

Thai rat-tailed radish (Raphanus sativus L. var. caudatus Alef) is an indigenous cruciferous
plant. Various parts of RS were extracted with two extraction techniques—super critical CO, fluid
extraction (SFE) and dichloromethane (DCM) extraction. The association of solvent and extraction yield
of isothiocyanates (ITCs}y—sulforaphane (SF) and sulforaphene (SE}—was determined by the FTIR and
HPLC analysis. The chemopreventive effect was investigated in cancer cells by determining the
apoptosis inducing effect. Results from HPLC analysis showed that DCM extraction yielded higher SF
and SE contents than SFE. The characteristic ITCs band was revealed by FTIR at 2,000-2,200 cm .
SE was quantified at higher content than SF in most RS parts. The order from high to low SE content
was stem, mixed arial part, seed, whole pod, mixed pod and flower, flower, root, seedless pod, and
leave, respectively. The DCM crude extracts of pod exerted greater anti-proliferation in human colon
HCT-116 cancer cell than stem and the other parts. The pod extract showed higher antiproliferation
than the stem extract in most of cancer cell lines studied. Therefore, the DCM crude extract from pod
was further fractionated by various polar solvents. However, the fractions possessed lesser
antiproliferation than the whole DCM crude extract. Hence only the whole DCM crude extract was
investigated for apoptosis inducing effect in the HCT-116 cells. The DCM crude extracts from pod and
stem induced apoptosis via both extrinsic and intrinsic pathways as evidenced by (i) nuclei
morphological changes, (i) DNA laddering pattern, (jii) increased %apoptotic cells, (iv) increased
caspases 3, 8 and 9 activities, and (iv) increased mitochondria membrane potential. Interestingly, only
RS pod extract inhibited MRP-1 activity of the efflux protein found in cancer cells similar to SE and SF.
The presence of MRP-1 inhibitory action of the RS pod extract may provide benefit in increasing an
uptake of the existed active components in the RS pod extract into the HCT-116 cells. The FTIR
microspectroscopy of the HCT-116 cells revealed different changes of cellular biochemical
compositions—lipid, protein and nucleic acid—between the extracts from pod, stem, SF and SE. It
indicated different extracted phytoconstituents between pod and stem parts and different degree of
synergy chemopreventive effect. In conclusion, the pod and stem could be an alternative functional food
and good source of chemopreventive compounds. However, further studies in vivo pharmacodynamics

and pharmacokinetics are still required to warrant its clinical relevant action.
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