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Dear Editor,

Obesity is defined as abnormal or excessive fat accumulation
that presents a risk to health [1]. The most important associated
elements of this tissue are the fatty acids, however the adipocytes
might secrete immunological components, such as prostaglandins. In
the last 12 years, the endocrine role of the adipose tissue by its ability
to secrete molecules with biological effects has also been discovered.
Furthermore, this tissue was considered, by many researchers, as a
dynamic organ involved in a variety of metabolic and physiological
processes [2]. Apart from that, adipocytes might secrete a variety of
bioactive peptides called adipokines. An alteration on adipokines
secretion can be caused by excessive growth of adipose tissue, which
can leads to adipocyte hypertrophy [3].

The investigation of pro-inflammatory cytokines, such as
interleukin-6 (IL-6), tumor necrosis factor-alfa (TNF-a), leptin
(LEP), and the anti-inflammatory molecules, as well as adiponectin,
has shown association of chronic inflammation with obesity. This
connection might be represented by the increased levels of cytokines in
blood and other acute proteins associated with inflammation in obese
subjects. Cytokines that are secreted by cells of the white adipose tissue
are mediator and regulator hormones of inflammatory responses. By
convention cytokines produced by adipocytes are called adipokines
and the most studied are the leptin and adiponectin [2,4].

Leptin and adiponectin

In 1994, leptin was discovered as the product of the “obese gene”
(ob, actually in humans LEP), after called leptus (thin). Leptin is a 16
kDa polypeptide hormone constituted by 167 amino acid residues [5].
Leptin acts on the central nervous system and regulates the mechanism
involved in food intake, energy expenditure and consequently,
body weight [6]. Furthermore, leptin has effects on: i) naive cells to
T-lymphocytes differentiation process; ii) memory T-cells; and iii)
increased production of proinflammatory lymphokines [2]. While
leptin modulates immune response, in other tissues, this cytokine
has important metabolic functions. In pancreas, leptin might regulate
insulin secretion. In liver and in muscle, it is involved, respectively, on
glucose production and uptake [7].

The adiponectin is the most abundant factor produced by
adipocytes. This molecule increases insulin sensitivity and inhibits
vascular inflammation. The adiponectin biological effects do not
depend only of its current levels, but also of the tissue specificity
and the interaction with its receptors, called ADP-R1 and ADP-R2
[8,9]. Adiponectin also increases insulin sensitivity and protects
from cardiovascular events [10]. Blood adiponectin circulates bound
to Low Molecular Weight (LMW) and Higher Molecular Weight
(HMW). Neumeier et al. (2006) reported that the HMW can exert pro-
inflammatory effects through the induction of IL-6 synthesis. However,
LMW attenuates IL-6 synthesis and enhances the IL -1RA synthesis,
favoring anti-inflammatory action. The Figure 1 shows examples of the
immune effects of the leptin and adiponectin.
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Figure 1: Adiponectin, leptin and their effects in immune system and obesity.
A. Adiponectin has an anti-inflammatory effect, promoting the reduction
of inflammatory response as shown by several mechanisms. In obesity,
adiponectin levels are low, promoting the acute phase of inflammation. B.
Leptin has a proinflammatory effect, promoting the increase of inflammatory
response. In obesity, leptin levels are high, suppressing or increasing some
kind of T-cells populations, increasing the inflammatory response in adipose
tissue.

TNF-a action on adipose tissue

The TNF-a might be originated from the adipocyte, however
a considerable amount of this factor can be produced and secreted
by macrophages whose infiltration is enhanced by leptin. When
macrophages are in the adipose tissue, these cells participate in the
obesity development mechanism [4,11,12]. However, TNF-a mRNA
from adipocytes was positively correlated with increased body mass
index (BMI), fat body percentage and hyperinsulinemia [13].

TNF-a and adiponectin are inhibited each other. The C-Reactive
Protein (CRP) production is negatively controlled by adiponectin
and this molecule expression is suppressed by IL-6. The adiponectin
inhibits monocytes induction, endothelial and macrophage adhesion
molecules expression and macrophage activation process. In addition,
adiponectin reduces macrophages TNF-a expression, smooth muscle
cells proliferation and vascular cell adhesion molecule-1 (VCAM1)
expression [14].
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While a lot of studies were conducted to clear even more the

relationship of immune processes and obesity, the complete mechanism
is still unclear and more experimental studies are necessary to better
understand the influence of the major immune factors in adipose tissue
and obesity.
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