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Abstract

At present, obesity is one of the most important public health problems in the world
because it causes several diseases and reduces life expectancy. Although it is well
known that insulin resistance plays a pivotal role in the development of type 2 diabetes
mellitus (the more frequent disease in obese people) the link between obesity and
insulin resistance is yet a matter of debate. One of the most deleterious effects of
obesity is the deposition of lipids in non-adipose tissues when the capacity of adipose
tissue is overwhelmed. During the last decade, reduced mitochondrial function has
been considered as an important contributor to ‘toxic’ lipid metabolite accumulation
and consequent insulin resistance. More recent reports suggest that mitochondrial
dysfunction is not an early event in the development of insulin resistance, but rather

a complication of the hyperlipidemia-induced reactive oxygen species (ROS) production
in skeletal muscle, which might promote mitochondrial alterations, lipid accumulation
and inhibition of insulin action. Here, we review the literature dealing with the
mitochondria-centered mechanisms proposed to explain the onset of obesity-linked IR

in skeletal muscle. We conclude that the different pathways leading to insulin resistance

may act synergistically because ROS production by mitochondria and other sources can
result in mitochondrial dysfunction, which in turn can further increase ROS production
leading to the establishment of a harmful positive feedback loop.

Introduction

R EEEEEE

23341

Correspondence
should be addressed
to S Di Meo

Email
sergio.dimeo@unina.it

Key Words
insulin resistance
obesity

diabetes
exercise
mitochondria
oxidative stress
ROS production

ROS sources

R15-R42

Journal of Endocrinology

(2017) 233, R15-R42

In recent years, the observation that insulin resistance
(IR) and type 2 diabetes mellitus (T2DM) are growing
dramatically all over the world has stimulated the
research on such metabolic disorders and their possible
therapy. At present, it is well established that the high
incidence of IR is in great part due to the global epidemic
of obesity (Amati et al. 2009), a medical condition with
a chronic imbalance between energy intake and energy
expenditure, described as excess body weight in the form
of fat. Epidemiological studies show that the mean weight

of the population is increasing and that the prevalence of
overweight and obesity in adults and children is rapidly
rising, especially in urban populations.

It is well known that there are several factors
contributing to the increased risk of developing obesity
including inactivity, overeating, higher age, smoking
cigarettes, ethnicity and inherited predisposition to
obesity.

It is also well established that skeletal muscle plays
a central role in the whole body IR (Zierath et al. 2000).
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