
197Obesity in Childhood and Adolescence

AETIOPATHOGENESIS

As outlined above, using the physiology of adi-
pocytes and adipocytokines a great deal of knowl-
edge has been accumulated as to the pathogenetic
mechanisms of obesity and its co-morbidity. Multi-
ple factors are related to the high incidence of child-
hood obesity. Both genetic/endogenous and environ-
mental/exogenous factors contribute to the devel-
opment of a high degree of body fatness early in life
(Table 1 and Table 2).60-64 Twin studies suggest that
at least 50% of the tendency toward obesity is in-
herited. There is also increasing evidence that re-
sponsiveness to dietary intervention is genetically
determined.

Although a number of monogenetic traits that
cause childhood obesity have been identified, in
general, a multifactorial aetiopathogenesis of obe-
sity will be present in most patients. Exogenous fac-
tors, such as overconsumption of fat-rich diets, lack
of physical activity allied with excessive hours of TV
watching and computer usage (sedentary lifestyle)
heavily contribute to the development of obesity.
Nutrition and diet early in infancy is thought to in-
fluence growth rate and body fatness beyond infan-
cy. Taking the available data together, many authors
support a model in which susceptibilty to obesity is
determined by genetic factors, but the environment
determines individual phenotypic expression.

ic studies, experimental animal studies and models,
and in vitro studies, impressively and uniformly sup-
port the protective role of adiponectin in the devel-
opment of obesity related disorders and the meta-
bolic syndrome, particularly in the pathogenesis of
type 2 diabetes and cardiovascular disease. Research
has expanded to include a role for adiponectin in
cancer and other disease areas. The development
of adiponectin analogs holds great promise for the
clinical use in improving insulin sensitivity and pre-
venting atherosclerotic disease.

VISFATIN

A ´new´ adipocytokine was isolated by Fukuhara
et al. in 2004.58 This adipocytokine, named ´visfa-
tin´, was found to be highly enriched in the visceral
adipose tissue of both humans and rodents. Visfa-
tin was found to be identical to the previously known
pre-B cell colony enhancing factor (PBEF), a cy-
tokine expressed by lymphocytes. Visfatin has a
molecular weight of 52 kDa. The coding region of
the gene encodes for 491 amino acids. When given
to mice, visfatin was capable of lowering blood glu-
cose,58 this effect again resembling the effects of in-
sulin. In vitro, it was found to mimic insulin action
as evidenced by phosphorylation of the insulin re-
ceptor, insulin receptor substrates (IRS-1 and IRS-
2), and the binding of phosphatidyl-inositol-3-kinase
(PI3K) to IRS- 1 and IRS-2. In 3T3-F442A adipo-
cytes, visfatin also lead to phosphorylation and acti-
vation of Akt and MAP kinases in these cells. Ap-
parently visfatin is able to directly interact with the
insulin receptor, though the exact mechanisms of this
interaction remain unknown at present. The bind-
ing equilibrium dissociation constant of visfatin to
the insulin receptor in human embryonic kidney
(HEK) �293 cells (4.4 nM) was similar to that of
insulin (6.1 nM). In contrast, visfatin did not bind to
the insulin-like growth factor-1 receptor. Taking
together all the available data, it seems that visfatin
activates the insulin receptor signaling cascade, but
in a manner distinct from than of insulin. Further
study of this natural insulin-mimetic should help to
determine its role in maintaining normal glucose
homeostasis in humans.59

Table 1. Factors which contribute to the development of obesity.

Genetic factors

- Possibly polymorphisms and/or mutations in any of the fol-
lowing: adrenergic receptors, leptin, Ob-R, SOCS-3, TNF,
POMC, MCH, MC4R, NPY, NPY receptors, CRH, CRH
receptors, TRH, urocortin, orexin A and B, galanin, neuro-
tensin, serotonin, prohormone convertase and and many
others

Environmental

- Increase of sedate activities (TV viewing)

- Lack of and decrease in physical activity

- Shift in diet towards more fast/prepackaged foods with high
fat/calory content and/or high sugar content

- Loneliness and social isolation

- Urbanization, housing

- Psychosocial/family problems




