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ABSTRACT

The objective of this study was to evaluate the cytotoxic effect and elucidate the
possible underlying apoptotic mechanisms of Nephelium ramboutan-ake (pulasan) rind
in selected human cancer cell lines. The crude ethanol extract and fractions (ethyl
acetate and aqueous) of N. ramboutan-ake reduced the cell viability of HT-29, HCT-116,
MDA-MB-231, Ca Ski cells by MTT assay. The N. ramboutan-ake aqueous fraction
(NRAF) was found to exert the most potent cytotoxic effect against HT-29 cells in a
dose-dependent manner. Further investigation for its plausible mechanisms was
conducted by using flow cytometry and fluorescence microscopy. This study confirmed
the induction of apoptosis by a series of archetypal apoptotic features such as chromatin
condensation, DNA fragmentation, cell shrinkage and apoptotic body formation by
Hoechst 33342/PI1 dual staining. The apoptotic mechanisms were further substantiated
with the detection of DNA fragmentation by TUNEL assay and phosphatidylserine (PS)
externalization on the outer leaflet of plasma membrane which detected by annexin V-
FITC/PI binding confirming the early stage of apoptosis. In addition, mitochondrial
permeability transition is a vital step in the induction of cellular apoptosis, and data
clearly revealed that NRAF resulted in disruption of mitochondrial transmembrane
potential (Aym) in HT-29 cells. Dissipation of Aym was indicated through a series of
evidences such as increased generation of ROS and depletion of GSH, upregulation of
Bax protein expression, as well as activation of caspase-3/7 and caspase-9. Collectively,

these results suggested that NRAF induced mitochondrial-mediated apoptosis.



ABSTRAK

Objektif kajian ini adalah untuk menilai kesan sitotosik dan menyiasat mekanisme apoptosis
oleh kulit Nephelium ramboutan-ake (pulasan) terhadap beberapa jenis sel kanser yand terpilih.
Dengan menggunakan asai MTT (3,4 [dimetiltiazol-2-yl]-2, 5-difeniltetrazolium bromida),
ekstrak etanol dan pecahan-pecahan lain (etil asetat dan akueus) dari kulit N. ramboutan-ake
didapati menurunkan kebolehhidupan sel HT-29, HCT-116, MDA-MB-231 dan Ca Ski.
Pecahan akueus kulit N. ramboutan-ake (NRAF) mempamerkan kesan sitotoksik yang paling
kuat terhadap sel HT-29 secara bersandarkan dos. Kajian mendalam bagi menjelaskan
mekanisme apoptosis telah dilakukan dengan menggunakan sitometer alir dan mikroskopi
pendarfluor. Kajian menggunakan Hoechst 33342/Pl menbuktikan apoptosis dengan
mendedahkan ciri-ciri seperti kondensasi kromatin, serpihan DNA, pengecutan sel dan
pembentukan jasad apoptotik. Mekanisme apoptotis telah dijelaskan melalui pengesanan
serpihan DNA menggunakan asai TUNEL dan pendedahan fosfatidilserina sisi luar membrane
plasma yang diperhatikan melalui asai Annexin-V/PI. Di samping itu, kebolehtelapan peralihan
mitokondria merupakan langkah yang penting bagi apoptosis. Oleh itu, data menunjukkan
NRAF menyebabkan gangguan dalam potensi diantara membran mitokondria (Awm) pada sel
HT-29. Gangguan Awm telah dijelaskan serta berkorelasi dengan bukti-bukti seperti
peningkatan penjanaan spesies oksigen reaktif intrasel dan pengurangan GSH intrasel, tahap
ekspresi protein Bax yang tinggi serta pengaktifan kaspase-3/7 dan kaspase-9. Keseluruhannya,
keputusan mengesahkan bahawa NRAF dapat menginduksikan apoptosis mempengantarakan

mitokondria.
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