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ABSTRACT

Hepatocellular carcinoma (HCC) is the most important case of liver cancer disease particularly in
Egypt. On the other hand, autophagy plays critical role in cellular immune response in different
disease including cancer. Notably autophagosome formation required different proteins interaction
for initiation, elongation and maturation steps known as Atg proteins . Additionally, tumor suppressor
gene including P53 gene play regulatory role in cells proliferation and cell division, down regulation of
P53 gene leads to improvement of carcinogenic cells and enhancement of cell proliferation. Here we
aim to investigate the possible connection between P53 gene expression and autophagic machinery
on HCC upon treatment with some naturally occurring products using HepG2 cell lines. Our findings
indicate that, treatment with Guava leafs and Guava flowers extraction increase the expression
profile of P53 gene and reduce autophagosome formation indicated by LC3 gene expression.
Conversely, the treatment of guava leafs and guava flower extraction on normal cell (normal
melanocyte) stimulate autophagic machinery with neutral influence on P53 expression without any
detectable cytotoxic effect. Collectively, the natural product from guava leafs and flowers regulate
cell proliferation via inhibition of autophagosome formation associated with activation of p53
signaling pathway in HCC. These findings strongly indicate that the indicated nature products can be
attractive candidates in therapeutically strategy for liver cancer development.
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INTRODUCTION organisms in a non-specific manner. This
means that the cells of the innate system
Hepatocellular  carcinoma  (HCC)  also recognize and respond to pathogens in a

called malignant hepatoma) is the most
common type of liver cancer in Egypt, Asia and
sub-Saharan Africa (Munoz N, Linsell A 1982).
HCC is also an important cause of human
mortality worldwide. HCC is considered as the
fifth commonest cause of malignancy and the
third cause of cancer mortality (Schutte et al
2009 and Thun et al 2010). HCC disease
occurs in the patients with liver cirrhosis
mainly related to hepatitis B and C infections,
hemochromatosis, alcohol consumption, non
alcoholic steatohepatitis person, nitrosamines
and aflatoxins (Beasley et al 1981 and Kumar
2003). On the other hand, the innate immune
system, is the secondary line of defense,
comprises the cells and mechanisms that
defend the host from infection by other

generic way, but unlike the adaptive immune
system, it does not confer long-lasting or
protective immunity to the host. Innate
immune systems provide immediate defense
against infection, and are found in all classes
of plant and animal life (Albert, 2010). For
instance, autophagy is a double membraned
vacuoles responsible for degradation events in
cellular cytoplasm via biding with lysosomes.
Autophagy usually degrade microorganisms
(such as viruses, bacteria and protozoa) that
invade intracellular (Deretic et al., 2009 ;
Virgin HW, Levine B 2009). Cellular autophagy
involves the sequestration of regions of the
cytosol  within  double-membrane-bound
compartments that then mature and degrade
their cytoplasmic contents. Autophagy
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mechanism start with the formation of
double-membrane  vesicles, known as
autophagosomes, that engulf cytoplasmic
constituents. The autophagosomes then bind
with lysosomes, where the sequestered
contents undergo degradation and recycling
(Degenhardt et al., 2006). The first step in
autophagic machinery is the initiation step in
which Atg5 and Atgl2 are conjugated and
associated together, then in elongation step
conversion of cytosolic LC3 to membraned LC3
is a essential in order to complete the
autophagosome formation (Tanida et al .,
2008). Finally, the maturation step in which
autophagy is completed and the double
membraned vacuoles is performed.
Importantly, delivering of autophagosome
and its content to lysosome is required to
degradation and recycling step of unnecessary
protein  producing  autolysosome; the
degradation products are released in the
cytoplasm and can be reutilized or become an
energy source (Xie et al., 2007 ; Chen et al.,
2011 ; Zeng et al.,2012). Autophagy is
controlled by mammalian target of rapamycin
(mTOR), which is a serine/threonine protein
kinase that acts as a central regulator of cell
growth and survival, by the action of class |
phosphatidylinositol 3-kinase (PI3K)( Rusten
et al.,2004),Class | PI3K activates Aktl, which
is another serine/threonine protein kinase
located downstream of class | PI3K, and
stimulates mTOR, leading to suppression of
autophagy (Petiot et al., 2000; Meijer 2004).
The autophagy function is presumably to
maintain cellular homeostasis in conditions of
low content of cellular nutrient supplies and
other metabolic perturbations(e.g., hypoxia).
autophagy is induced in tumor cells within
hypoxic tumor regions(Mazure NM ,Pouyss
2010) .The role of Autophagy in cancer is to
survive the cell proliferation Autophagy
machinery is the path way that enable the
tumor cells to survive under adverse
conditions ( Degenhardt et al.,2006). Tumor
suppressor genes are normal genes that slow
down cell division, repair DNA mistakes, cell
cycle arrest, or tell cells when to die (a process
known  as apoptosis or programmed  cell

death) (Beyza et al.,, 2012). When tumor
suppressor genes don't work properly, cells
can grow out of control, which can lead to
cancer. Tumor suppressor genes have
protective functions that limit the growth of
tumors and regulate many cellular activities
(Sherr and C. J 2004). P53 activates other
genes to regulate cell cycle arrest, cellular
senescence, and apoptosis in response to
various signals (Huang et al .,2000). P53 is
regulated by external and internal stress
signals that lead to its nuclear up regulation in
an active form. The p53 protein up regulated
and activated in response to a number of
stressful stimuli including exposure of cells to
DNA damaging agents, nucleotide depletion,
hypoxia, or oncogenes activation (El-Deiry
1998). In turn, p53 protein induces either
viable cell growth arrest or apoptosis. The
growth suppression role of p53 prevent the
proliferation of cells with damaged DNA or
with a potential for neoplastic growth . p53
have role in cellular processes such as, DNA
repair and angiogenesis, differentiation which
also re important for tumor suppression
(Haupt et al.,1995; Vogt et al2001).

p53 governs an essential growth checkpoint
that both protects against genomic
rearrangement or the accumulation of
mutations, and suppresses cellular
transformation caused by oncogene activation
or the loss of tumour suppressor
pathways(Levine AJ: p53, the cellular
gatekeeper for growth and division. Cell

1997, 88:323-331).

Natural product

natural products (NPs) are chemical
compounds or substances that produced by a
living organism found in nature (Samuelson G
1999and Cutler SJ, Cutler HG2000 ). living
organism may be plant or fungi , microbes,
and marine organisms (Baker DD et al 2007).
(NPs) play a very important role in anticancer
drug discovery and a much of NPs have
potential anticancer effects the use of
natural product of plant was used from
several thousand years ago in ancient Egypt,
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ancient China and ancient Roma. current
research center of attention on increasing
interest the major benefits about natural
product for human (Margina D et al 2015) .
(NPs) show a good source for cancer
treatment because their absorption and
metabolism in the body with low toxicity and
good effect on cancer cell in comparison
between it and synthesized chemical
compounds. and we use a group of natural
product and their effect on human normal
melanocyte and Hepatocellular carcinoma cell
line( hepg2)

there are a lot of (NP) that have effevt on HCC
like that Black seed (Nigella sativa) is
considered has agood effect on HCC,
Thymoquinone (TQ) is the bioactive

Figure 1
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compound in Black seed , the effect of TQ on
HepG2 cell line through induced apoptosis
it(Hassan et al .,2008).curcumin bound BSA
has a strong inhibitory activity against tumors
,A significant reduction in anti-oxidants and
tumor markers levels in tumor treated animals
when compared with untreated ones. As well
as the level of Bcl2 was reduced(Faten et
al.,2014)

Material and method
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(a) The image of melanocyte cells treated with the indicated natural by using inverted

microscope (20x).

(b) Number of melanocytes cell upon treatment with indicated product . error bars indicate

standard division of two in depended experiments .

(c) Relative LDH production from treated cell compared to Triton X treated cells . error bars

indicate standard division of two in depended experiments

the indicated natural product have no cytotoxic effect on normal cell (melanocyte ).
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Figure 2
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Effect of natural product on Hepatocellular carcinoma (HepG2)

(a) The view of Hepg?2 cells treated with indicated natural product by using inverted microscope
(20x) .

(b) number of Hepg2cell upon treatment with indicated product . error bars indicate standard
division of two in depended experiments.

(c) Relative LDH production from treated cell compared to Triton X treated cells . error bars
indicate standard division of two in depended experiments

the indicated some natural product have cytotoxic effect on Hepg2 cell line .
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Figure 3
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Autophagosome formation

(a) The image show LC3 expression in normal melanocytes cell line after treated with indicated
natural products .
(b) The view of LC3 expression in Hepg?2 cell line after treated with indicated natural products .

The LC3 gene is biomarker for autophagosome formation .
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Induction of Apoptosis

(a) The image show the relative expression of P53 gene in normal melanocyte after treated with

previous natural products.

(b) The image show the amount of P53 gene expression in Hepg2 cell line after treated with

indicated natural products .

The P53 gene is bio marker for induction of apoptosis .
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Discussion

Autophagy increase only in cancer cell and survive the cell content and protect it from Apoptosis and

tumor suppressor gene. Autophagy has reverse relationship with Apoptosis and P53.if we make

inhibition to Autophagy the Apoptosis and tumor suppressor gene will increase . and if we make

induction to the Apoptosis or tumor suppressor gene the Autophagy will decreased . and then we

discovered this natural product that lead to increase the expression of tumor suppressor gene which

responsible the Apoptosis and inhibition of Autophagy only in (cancer cell).
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