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0 Abstract

Role of Autophagy in the Antitumor Activity of
Aloin in Breast Cancer Cells

Asmaa Kamal Mansour Mohamed Elgendy
ABSTRACT

Aloin is a natural bioactive anthraguinone extracted
from Aloe sp. and has the potential of tumor regression by
inhibition of cell proliferation and induction of cell
apoptosis in different human cancer cell lines. The ability of
cancer cells to evade apoptosis, which often limits the
efficacy and accounts for the resistance to chemotherapy,
strives the search of autophagy process as an alternative
target to promote cell death. The present study was
undertaken to verify the autophagy process as a probable
mechanism for the antitumor activity of aloin in 2 types of
breast cancer cell lines; estrogen receptor positive (T47D)
and triple negative (MDA-MB231), compared to an
anthraquinone  analog, doxorubicin. Initially, the
cytotoxicity of increasing concentrations of aloin and
doxorubicin were assessed using MTT and clonogenic
assays at 2 exposure periods (24 and 72h) to determine the
half maximal inhibitory concentration (ICsy) of aloin and
doxorubicin in both types of cell lines. The formation of
autophagy process in the treated tumor cells was initially
detected by using transmission electron microscope (TEM).
Emphasis of autophagy process was then achieved by
monitoring the formation of acidic vesicular organelles
(AVOs) qualitatively by confocal fluorescence microscope,
and quantitatively by fluorescence activated cell sorting
(FACS). Finally, the protein expression levels of some
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autophagy-related genes were determined by Western
blotting. Results obtained from this study revealed that
aloin inhibited the cell growth of both T47D and MDA-
MB231 cells, with a more pronounced effect in the 72
exposure regimen. TEM of tumor cells treated with 1Cs, of
aloin revealed the presence of autophagosomes, as early
and autolysophagosomes, as late autophagic compartments.
The autophagic activity of aloin was then emphasized by
the accumulation of acidic vesicular organelles (AVOSs) in
the treated tumor cells and the up-regulation in the protein
expression of some autophagy-related genes, such as
microtubule-associated proteins 1A/1B light chain 3B
(LC3B 1), beclinl, phosphorylated AKT (p-PKB), and in
contrast down-regulation of p62 and phosphorylated
mammalian target of rapamycin kinase (p-mTOR). These
findings concluded that autophagy is regarded as one of the
modes of the cytotoxic action of aloin in T47D and MDA-
MB231 breast cancer cells via modulating mTOR cell
signaling pathway.

Keywords: Aloin, Doxorubicin, Breast cancer cells,
Autophagy, Transmission electron microscopy, Confocal
fluorescence microscopy, Flow cytometry and Western
blotting.
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