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‘In contrast to non-malignant cells, cancer cells display an excessive fatty acid genesis derived
from de novo fatty acid synthesis. The inhibition of lipogenic enzymes, ATP citrate lyase (ACL),
acytyl-CoA carboxylase (ACC) and fatty acid synthase (FASN), used in de novo fatty acid
synthesis process has been reported to reduce fatty acid in cancer cells resulting in decreases
of cell proliferation and cell viability as well as a reduction of tumor size. In fact, the inhibitory
action of these enzymes does not affect both cell proliferation and viability of normal cells.
Therefore, this study focused on the effect of epigallocatechin-3-gallate (EGCG) on lipogenesis
processes that might contribute to the growth and proliferation of cancer cells. Tryphan blue
staining and MTT assay were used to analyze cell viability and proliferation. The proliferation of
HepG2 cells was significantly inhibited approximately 60% at 48 h and 69% at 72 h at
epigallocatechin-3-gallate concentration 1 mmole/L compared with control group. In contrast,
the cell proliferation was unaffected in 24 h EGCG treatment. The expression of FASN and
ACL protein were determined by Western analysis. The expression of FASN and ACL of EGCG
treated groups was decreased when compared with control group. The results indicate that
EGCG decreased the expression of FASN and ACL protein that regulates intracellular de novo
fatty acid synthesis in HepG2 cells. In order to examine whether the cytotoxic effect_of EGCG
was related to the induction of apoptosis, HepG2 cells apoptosis was analyzed by flow
cytometry. Annexin V/propidium iodide staining was assessed to measure the externalization of
phosphatidylserine (PS) during early apoptosis. Notably, a considerable accumulation of late
apoptotic cells, approximately to 24% and 89%, was visible at 48 and 72 h of 1 mmole/L EGCG
treatment, respectively. The apoptotic nuclear changes were evaluated by DAPI staining under
fluorescence microscopy. Cells underwent chromatin condensation, nuclear fragmentation, and
membrane blebbling after EGCG treatment for 48 and 72 h. Our data demonstrate that EGCG
is efficacious in inhibiting the proliferation of HepG2 cells, most likely by reducing FASN and
ACL expression that lead to induction of HepG2 cell arrested in the G1/GO phase and
apoptosis. Our data demonstrate EGCG is efficacious in inhibiting the proliferation of HepG2
cells, most likely by induction of apoptosis in a manner that is time- and concentration-
dependent. The precise mechanisms of FASN and ACL inhibition-induced cells death might
involve the accumulation of the toxic intermediary metabolites, malonyl CoA, which will be

further determined.

Keywords (ﬁmé’n) : epigallocatechin-3-gallate (EGCG) , HepG2 cells, apoptosis, de novo fatty
acid synthesis, fatty acid synthase enzyme FASN, ATP citrate lyase (ACL)
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