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Autophagy is intracellular bulk degradation systems that succeed 
membrane trafficking mechanism for delivering cellular component 
and organelles for degradation with in lysosome/vacuole.2 For the 
degradation of cellular protein, there are only two pathways one 
is proteasome and second is lysosome even if protein aggregates 
themselves consequently that protein aggregation directly damaged 
the purpose of the ubiquitin-proteasome system.3,4 Autophagy acts as 
an essential programmed cellular process in elimination of pathogen 
and cytosolic aggregated proteins and subcellular organelles. The 
process leads to transportation of aggregated protein to lysosomes for 
degradation. Autophagy is significantly involved in the degradation 
of intracellular bacteria, tumor suppression, antigen presentation, and 
cell survival and death.4 Autophagy induction and execution involves 
a series of biochemical events through activation or regulation of 
several genes like Atg, uncoordinated 51-like kinase 1 (ULK1) 
complex, nucleation with the Beclin-1-class III phosphatidylinositol 
3-kinase (PI3K) complex, and microtubule-associated protein light 
chain 3 (LC3).5,6

Studies dated back in 1960s showed identification of lysosomes 
and the discovery of autophagy in liver. It was defined to be the process 
of degradation of intracellular proteins and organelles in lysosomes. 
Studies in liver also demonstrated that nutritional status of hepatocytes 
regulates autophagy and that circulating hormones modulate the 
catabolic autophagic activity in the liver. Intensive hepatic autophagy 
studies in years demonstrated the importance of lysosome-mediated 
degradation in maintaining liver homeostasis in normal physiological 
conditions. Studies also revealed the adequate response of liver to 
stress inducers like proteotoxicity, metabolic dysregulation, infection 
and carcinogenesis. Autophagic malfunctions have been found 
associated with common liver pathogenic diseases indicating that 
chemical manipulation of autophagy might be potentially therapeutic 
in nature.7 Recent researches show the involvement of autophagy 
in liver diseases. In certain liver diseases the level of autophagy is 
varied to the specific function. In liver ischemia reperfusion and liver 
surgery, the level of autophagy is increased and acts a prosurvival 
function. Infections of hepatitis B and C are also characterized by 
increased autophagy. During acute liver injury also autophagy is 
increased and functions in cell survival or death dependent manner. 
In alcoholic and fatty liver disease, autophagy is decreased marked by 
degradation of protein aggregates and of damaged organelles as well 
as lipid degradation. Autophagy is decreased also in hepatocellular 
carcinoma and has an anti-tumor therapeutic approach.7,8 Thus 
autophagy has intriguing roles in liver disease, tumorigenesis, and 

anti-tumor therapeutics against hepatocellular carcinoma. Chronic 
hepatitis B infection induced autophagosomes in liver cells harboring 
low (Tg08) and high (Tg05) replication levels of the HBV DNA.9 
HBx also plays a crucial role in this HBV-induced autophagy which 
was also confirmed from Huh7.5 cells (HBx negative) not showing 
autophagy.9 An interesting in vitro study in HepG2 cells indicated 
that ginsenoside Rk1 (inhibitor of G(1) phase) have anti-tumor 
activity and that it inhibited telomerase and induce cell death.10 The 
study recognized that Rk1-induced autophagy might also include 
conversion of LC3-I to LC3-II and monodansylcadaverine (MDC) 
and also that autophagy inhibitors in combination with Rk1 can be 
used as an effective anti-cancer treatments of liver.10 Yet the exact 
molecular mechanism how HBV and HBx regulates autophagy is not 
constant and not well understood.

Autophagy responses in acute liver injury are more unusual as in 
the two classic models of acute liver injury such as the concanavalin 
A and the lipopolysaccharide/D- galactosamine induced acute 
hepatitis.8,11 Autophagy was enhanced in both models as demonstrated 
in mice liver involving the specific mechanism of pregnane X 
receptor (PXR). Autophagy has also been implicated in hepatocyte 
lipid metabolism through a process called macrolipophagy.12 The 
hepatocyte-specific at g7-knockout mice had markedly increased 
hepatic lipid and decreased hepatic autophagy indications.12,13 Hepatic 
cancer has been genetically linked to autophagy malfunction with 
autophagy regulation in tumorigenesis. Hepatocellular carcinoma 
(HCC) has clearly demonstrated that autophagy is a tumor suppressor 
mechanism. Disruption of beclin-1 has a high frequency of 
spontaneous HCC and the expression of several autophagic genes like 
ATG5 and ATG7, and B-cell leukemia/lymphoma (Bcl)-xL has been 
intriguing in HCC.14,15

Autophagic and non-autophagy pathways can be considered as 
competitive determinants of cell fate. However, if the homeostatic 
balance between autophagy and apoptosis is lost, either pathway can 
potentially drive cellular demise. Some epigenetic modifiers are also 
involved in the regulation of autophagy and potentiate the efficacy of 
traditional therapeutics. Therapeutic approaches aiming at modulation 
of autophagy have been tested and have shown interesting results 
with promising therapeutic management. Autophagy modulation 
has confirmed specificity and beneficial impacts in liver diseases. 
Thus, understanding the novel functions of autophagy control may 
allow developing potential therapeutic approaches for liver cancer 
management.
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Editorial
Autophagy or cellular “self-eating” is a normal physiological 

process dealing with cellular destruction. Autophagy is highly 
conserved evolutionary homeostatic mechanism. Autophagy is multi-
faceted process that completely concerned with the normal functioning 
by protein degradation, turnover of intracellular components as 
well as the management of stress responses. Autophagy initiates 
by induction of a small vesicular sac called the isolation membrane 
or phagophore that elongates and subsequently encloses a portion 
of cytoplasm resulting in to the formation of a double membrane 
structure called autophagosome. Mitochondria participates in 
autophagosome biogenesis through its outer membrane which fuses 
with a lysosome leading to the degradation of the enclosed materials.1 
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