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    Obesity and related diseases create a major economic burden through loss of productivity and income, and consume a large part of overall health care budgets. It is estimated that the human biomass of Europe is dramatically increasing: almost 400 million adults are overweight (BMI over 25 kg/m2) and about 130 million are obese (BMI over 30 kg/m2). Also, about 20% of children are overweight, and a third of these are obese. It is well known that the increasing prevalence of overweight and obesity is linked to an epidemic increase in cardiometabolic diseases such as atherosclerosis, hypertension, type 2 diabetes mellitus and metabolic syndrome, adipose dysfunction staying in the heart of their pathogeneses.
Adipose tissue is an endocrine and paracrine organ 

Recent advance shows that adipose tissue is the major endocrine and paracrine organ of the human body, producing more than 100 signaling proteins, collectively termed adipokines (1). By sending and receiving different types of protein and non-protein signals, adipose tissue communicates with many organs in the body, including the brain, thus contributing to the control of energy, lipid and glucose homeostasis as well as inflammation, immunity, learning and memory among many other biological functions. This pleiotropic secretory potential is implicated in the pathogenesis of obesity and related cardiometabolic and neurodegenerative diseases (2).

Adipotopography

Human body has white and brown adipose tissue (WAT and BAT, respectively). While WAT stores energy, BAT has the ability to dissipate energy by producing heat. BAT-mediated increase in energy expenditure is realized by uncoupling respiration from ATP synthesis, via uncoupling protein 1, which is expressed in brown adipocytes, thus generating heat, a process known as adaptive thermogenesis (3,4). Animal studies have shown that activation of BAT counteracts diet-induced weight gain and related disorders such as type 2 diabetes mellitus and metabolic syndrome; it may also be the case for humans.

     Fat mapping (adipotopography) is an emerging biomedical field dealing with localization and amount of adipose tissue in the human body – fat on the outside and fat on the inside. “Being thin does not automatically mean you are not fat,” said Jimmy Bell, Professor of Metabolic and Molecular Imaging at Imperial College School of Medicine, London, UK (see 5). Bell and colleagues have scanned nearly 800 people with magnetic resonance imaging (MRI) technique, aimed at obtaining map of WAT.  The authors demonstrated that as many as 45 percent of women and nearly 60 percent of men scanned have normal scores of the body mass index (BMI, 20-25 kg/m2). These people are thin outside (TO), while actually have excessive levels of internal adipose tissue - they are fat inside (FI), hence TOFI phenotype of body fatness.  Noteworthy, TOFI phenotype was also found among people who are professional models. TOFI may thus be considered a specific, “invisible” expression of Homo obesus (6), as visualized by echography, computed tomography, MRI, and positron emission tomography. 

     In humans, WAT is partitioned into a few large depots, including subcutaneous and abdominal location, and many small depots surrounding almost all internal organs. These small adipose depots, when enlarged, may exert dangerous, inflammatory actions over the surrounded organ. Two challenging examples of such adipose depots are epicardial and perivascular adipose tissue (7-9). Arguably, adipoparacrine activity is increasingly implicated in the pathogenesis of cardiovascular disease. 

Rethinking Homo obesus 

Until recently, physicians have looked upon obesity as accumulation of external adipose tissue. This was routinely evaluated by BMI and waist and hip circumference and other anthropometic measurements. Today, “the whole concept of being fat needs to be redefined”, Dr Bell said. Of note, diet is enough to keep one being thin outside (TO), whereas physical activity prevents the accumulation of internal fat, thus being thin inside (TI); hence, TOTI. Therefore we should take into account not only anthropometric values of external fat, but – more importantly - the “weight” of internal fat tissue. Keeping in mind that TOTI is a healthy phenotype, whereas TOFI is a Trojan Horse inside the human body, an unhealthy phenotype of fat distribution (see Table).
Call for action       
This year World Hypertension Day (10) and European Obesity Day (EOD) both have overlapping themes. Hence, we are forwarding the following messages also for “5 – 10 for healthier Europe”, the theme for EOD:
(i) Remember: whole body fat = external + internal fat; hence pay attention to the weight of your outside and inside fat,
        (ii)       Eat less (for reducing external fat) and exercise more (for reducing  

            internal fat), 

(iii) Stay TOTI, altogether,  

(iv) A 5–10 % weight reduction may improve cardiometabolic health.
     We have to act now, to ensure a healthier Europe in future. Therefore, we are  disseminating the signal of “SOS for Homo obesus”, to hopefully reach politicians and businessmen, and make them altruistic to science and human health (11). As also scheduled in the 2008-2013 Action Plan for the Global Strategy for the Prevention and Control of Non-communicable Diseases (www.who.int/nmh/Actionplan-PC-NCD-2008.pdf). 

_______________________________________________________________________

Table. Adipotopography – variations+

_______________________________________________________________________

TOFI**           thin outside, fat inside 

TOTI*****     thin outside, thin inside 

FOFI*             fat outside, fat inside 

FOTI***         fat outside, thin inside

________________________________________________________________________ 

+ The number of asterisks, as for hotels, indicates quality, here – quality of health. 

From reference 6.
_____________________________________________________________
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