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ARTICLE INFO ABSTRACT
Afﬁf{e history: Triacyglycerols are a major energy reserve of the body and are normally stored in adipose tissue as lipid
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fatty acids. In stressed condition such as obesity, imbalanced nutrition and drug induced liver injury
hepatocytes accumulate excess lipids in the form of LDs whose prolonged storage leads to disease con-
ditions most notably non-alcoholic fatty liver disease (NAFLD). Fatty liver disease has become a major
health burden with more than 90% of obese, nearly 70% of overweight and about 25% of normal weight
patients being affected. Notably, research in recent years has shown LD as highly dynamic organelles for
Hepatocyte . .. s . . . . Lo
Lipid droplets maintaining lipid homeostasis through fat storage, protein sorting and other molecular events studied in
Non-alcoholic fatty liver disease (NAFLD) adipocytes and other cells of living organisms. This review focuses on the molecular events of LD forma-
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Metabolic syndrome
Cellular cross talks

tion in hepatocytes and the importance of cross talk between different cell types and their signalling in
NAFLD as to provide a perspective on molecular mechanisms as well as possibilities for different thera-
peutic intervention strategies.

© 2014 Elsevier Ltd. All rights reserved.
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1. Introduction

The liver is the largest solid organ in the body and is primarily
comprised of hepatocytes. This organ plays a key role in metabo-
lism, detoxification and protein synthesis. Overnutrition is the
most common cause for excess lipid accumulation in hepatocytes
and it is estimated that more than six hundred million people
worldwide with overweight will develop fatty liver disease [1]. A
hallmark of hepatic steatosis is the formation of lipid droplets
and a size of 50 nm to 1 pm in diameter is considered to be a tem-
porary excess lipid storage organelle within hepatocytes [2,3]. In
recent years much effort has been invested as to improve an under-
standing of the different aspects of LD formation, the proteins

involved and an identification of metabolic pathways that deter-
mine the LD formation [2-15]. Thus, extensive knowledge obtained
on the biology of LDs in adipocytes is now compared to an evolving
understanding of the molecular events leading to LD formation in
hepatocytes and includes an assessment of interactions of LDs with
other cellular components as well as perturbed metabolic path-
ways in the onset and progression of fatty liver disease.

Hepatic steatosis, being a multi-factorial disease, has a preva-
lence of up to 30% in the European population [16]. Non-alcoholic
steatohepatitis (NASH) is subsumed in NAFLD where fat accumula-
tion in the liver is associated with inflammation, scarring and
ballooning of hepatocytes. NASH is categorised under the two hit
model where the first hit is hepatic steatosis which is a milder
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