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Distribuzione della popolazione italiana nelle varie
condizioni di peso

4.000.000

—— =

16.0004000 Sottopeso
Normopeso

™ Sovrappeso
Obeso

1:500.000

Fonte: ISTAT, 4° Rapporto sull’Obesita in Italia. Istituto Auxologico Italiano, 2002




Prevalenza dell'obesita (IMC>30) in funzione dell’'eta negli
UOMINI
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Prevalenza dell'obesita (IMC>30) in funzione dell'eta nelle
DONNE
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Fonte: ISTAT, 4° Rapporto sull’Obesita in Italia. Istituto Auxologico Italiano, 2002




Sovrappeso e obesita aumentano il rischio di
MCV e di mortalita per tutte le cause




Aspettativa di vita a 40 anni: impatto

dell’eccesso di peso corporeo
.




BMI e comorbilita

Pazienti con BMI >27 (%)

Nessuna Comorbilita:
comorbilita ipertensione
dislipidemia

diabete di tipo 2
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La circonferenza vita e un indicatore del
tessuto adiposo viscerale
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CV risk factors in a typical patient with abdominal obesity

Patients with
abdominal obesity
i (high waist
Al circumference) often
158 g present with one or

Triglycerides

HDL

cholesterol more additional
36 g .
CV risk factors

Fasting
plasma glucose

1 1 2 mg/dL

NHANES 1999-2000 cohort (data on file)
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Waist circumference (cm)

Carey et al 1997




Triglycerides HDL-cholesterol

Lean Low High Lean Low High

Visceral fat Visceral fat
(obese subjects) (obese subjects)

Pouliot et al 1992




Waist circumference was independently associated with
increased age-adjusted risk of CHD, even after adjusting for
BMI and other CV risk factors
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The HOPE Study

Men
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Adjusted for BMI, age, smoking, sex, CVD, disease, DM, HDL-C, total-C

Dagenais et al 2005




Sindrome metabolica

Rischio aterosclerotico

Obesita

Insulino
resistenza

Rischio aterosclerotico Rischio aterosclerotico
Dislipidemia

°
\\\ ((( Reaven GM. Annu Rev Med 1993; 44:121-31




“STUDIO SPESA” : COSTI DIRETTI
ANNUI DELL’OBESITA IN ITALIA

BMI Costo Pazienti % Tot
tot (€) (mlo) (mlid)

25-29 9 984 17.5 35 17,2
30-39.9 2 136 4.5 9o
> 40 2796 0,5 0.9

Studio SPESA: composizione dei costi
dell’Obesita Tot 28,2 mld Euro/anno

Voce di costo Percentuale Nel 2025 costo Tot (mld) da 11 a 15,7

oot (+43%)
Ospedalizzazioni 64% con obesita infantile + 205%
Diagnostica 12%

Farmaci 7% Elaborazione Centro Studi Ricerca Obesita (CSRO) e

Farmacoeconomia UniMI
Visite 6%

Altro 11%

Centro Studio e Ricerca sull’'Obesita (C.S.R.0O.)
Dipartimento di Farmacologia, Chemioterapia e Tossicologia Medica,
Universita degli Studi di Milano, Via Vanvitelli 32, Milano
Prof. Michele Carruba




Old View: inert storage depot

Fatty acids Glucose

Fasted
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Fatty acids Glycerol

Lyon CJ et al 2003

Current View: secr<tory/endocrine organ
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Lyon 2003; Trayhurn et al 2004; Eckel et al 2005

Atherogenic
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Physicians' Health Study: 9-year follow-up
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TNF-a downregulates eNOS expression and
mitochondrial biogenesis in fat and muscle
of obese rodents

Alessandra Valerio,! Annalisa Cardile,'? Valeria Cozzi,"? Renata Bracale,"?? Laura Tedesco,!?*
Addolorata Pisconti,2® Letizia Palomba,® Orazio Cantoni,® Emilio Clementi,2°7 Salvador Moncada,®
Michele O. Carruba,'# and Enzo Nisoli'*

Vntegrated Laboratories Network, Center for Study and Research on Obesity, Department of Pharmacology, School of Medicine, University of Milan, Milan, Italy.
2Department of Preclinical Sciences, University of Milan, Milan, Haly. SCEINGE Biotecnologie Avanzate, Naples, Italy. 4Istituto Auxologico Italiano, Milan, Ialy.
55tem Cell Research Institute, San Raffaele Scientific Institute, Milan, [taly. ®lstituto di Farmacologia e Farmacognosia, University of Urbino “Carlo Bo,” Urbino,
Italy. TEugenio Medea Scientific Institute, Lecco, Italy. ®Wolfson Institute for Biomedical Research, University College London, London, United Kingdom.

The Journal of Clinical Investigation




Mitochondrial Biogenesis in
Mammals: The Role of
Endogenous Nitric Oxide

3

Enzo Nisoli,?*+ Emilio Clementi,>** Clara Paolucci,
Valeria Cozzi," Cristina Tonello,? Clara Sciorati,?
Renata Bracale,’ Alessandra Valerio,” Maura Francolini,®
Salvador Moncada,” Michele O. Carruba’-?

Nitric oxide was found to trigger mitochondrial biogenesis in cells as diverse
as brown adipocytes and 3T3-L1, U937, and Hela cells. This effect of nitric oxide
was dependent on guanosine 3',5'-monophosphate (cGMP) and was mediated
by the induction of peroxisome proliferator-activated receptor y coactivator
Ta, a master regulator of mitochondrial biogenesis. Moreover, the mitochon-
drial biogenesis induced by exposure to cold was markedly reduced in brown
adipose tissue of endothelial nitric oxide synthase null-mutant (eNOS~~) mice,
which had a reduced metabolic rate and accelerated weight gain as compared
to wild-type mice. Thus, a nitric oxide—-cGMP-dependent pathway controls
mitochondrial biogenesis and body energy balance.

Science 299: 896-899, 2003




Visceral fat depot in eNOS-- vs. wild-
type mice
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Growth curves of wild-type and eNOS-- mice
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Nisoli et al., Science 299, 896-899, 2003




Clustering of cardiovascular risk factors
mimicking the human metabolic syndrome X

in eNOS null mice

Stephane Cooke, Olivier Hugli, Marc Eglee, Peter Vollenweiders, Rémy Burceltn®, Pascal Nicode,

Bernard Thorens®, Urs Scherver®

* Department of Internal Medicine, and the Botmar Centre for Clinical Research,
Centre Hospiralier Universitaire Vaudois, Lausanne, Switzerland
b Institure of Pharmacology and Toxicology, University of Lausanne, Lausanne, Switzerland

Summary

Aims/bypothesis: The merabolic  syndrome
comprises a clustering of cardiovascular risk fac-
tors but the underlying mechanism is not known.
Mice with targered disruption of endothelial nitric
oxide synthase (eNOS) are hypertensive and in-
sulin resistant. We wondered, whether eNOS
deficiency in mice is associated with a phenotype
mimicking the human metabolic syndrome.

Methods and Results: In additon to arterial
pressure and insulin sensitivity (euglycaemic hy-
perinsulinaemic clamp), we measured the plasma
concentration of leptin, nsulin, cholesterol,
triglycerides, free fatty acids, fibrinogen and uric
acid in 10 to 12 week old eNOS=~ and wild type
mice. We also assessed glucose rolerance under
basal conditions and following a metabolic stress
with a high fat diet. As expected eNOS mice
were hypertensive and insulin resistane, as evi-
denced by fasting hyperinsulinaemia and a roughly
30 percent lower steady state glucose infusion rate
during the clamp. eNOS™" mice had a 1.5 to

2-fold elevation of the cholesterol, triglyceride and
free fatry acid plasma concentration. Even though
body weight was comparable, the leptin plasma
level was 30% higher in eNOS~" than in wild type
mice. Finally, uric acid and fibrinogen were ele-
vated in the eNOS™" mice. Whereas under basal
conditions, glicose rolerance was comparable in
knock out and control mice, on a high fat diet,
knock out mice became significantly more glucose
intolerant than control mice.

Conchisions: A single gene defect, eNOS defi-
clency, causes a clustering of cardiovascular risk
factors in young mice. We speculate that defective
nitric oxide synthesis could trigger many of the
abnormalities making up the metabolic syndrome
in humans.

Key words: endothelial nitric axide synthase; meta-
bolic syndrome; arterial hypertension; isultn resis-
tance; byperlipidaemia; glucose imtolerance

SWISS MED WKLY 133:
360-363, 2003




eNOS expression is reduced in WAT of
obese rodents
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Valerio et al., J. Clin. Invest., Oct. 2006
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Electron microscopy analysis of WAT, BAT and muscle in
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Decreased energy levels can
cause and sustain obesity

ATP = Energy ATP = Energy

Healthy subject Obese subject




Low ATP
in cells




Calorie Restriction Promotes
Mitochondrial Biogenesis by
Inducing the Expression of eNOS

Enzo Nisoli,"** Cristina Tonello,’ Annalisa Cardile,’
Valeria Cozzi,' Renata Bracale,’ Laura Tedesco,’
Sestina Falcone, ' Alessandra Valerio,' Orazio Cantoni,*
Emilio Clementi,'** Salvador Moncada,® Michele O. Carruba’*

Calorie restriction extends life span in organisms ranging from yeast to mam-
mals. Here, we report that calorie restriction for either 3 or 12 months induced
endothelial nitric oxide synthase (eNOS) expression and 3",5-cyclic guanosine
monophosphate formation in various tissues of male mice. This was accom-
panied by mitochondrial biogenesis, with increased oxygen consumption and
adenosine triphosphate production, and an enhanced expression of sirtuin 1.
These effects were strongly attenuated in eNOS null-mutant mice. Thus, nitric
oxide plays a fundamental role in the processes induced by calorie restriction
and may be involved in the extension of life span in mammals.

Sience October 14, 2005
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Adherence to a Mediterranean Diet and

Survival in a Greek Population

Antonia Trichopoulou, M.D., Tina Costacou, Ph.D., Christina
Bamia, Ph.D., and Dimitrios Trichopoulos, M.D.

We conducted a population-based, prospective investigation involving 22,043 adults in

Greece who completed an extensive, validated, food-frequency guestionnaire at base
line.

During a median of 44 months of follow-up, there were 275 deaths. A higher degree of
adherence to the Mediterranean diet was associated with a reduction in total mortality.

An inverse association with greater adherence to this diet was evident for both death
due to coronary heart disease and death due to cancer.

Conclusions. Greater adherence to the traditional Mediterranean diet is associated with
a significant reduction in total mortality.

The New England Journal of Medicine, 348: 2599-2608, 2003




Legenda @ Proteine e grassi

alimenti "/ Pastaeriso
squilibrati:
d Frutta e verdura

_ Eccesso di Proteine/grassi;
Ece?sso d_l Pochi cereali
grassi/proteine (2,2%)

(4,1%) .
= Y ===

Poca frutta/verdura e Dieta

Pochi cereali eccesso di proteine/grassi ilibrata
Y e e
(10,8%) & 2
g S = § ==

Poca frutta e verdura Poca frutta/verdura e
(29,1%) Pochi cereali
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Un errore nutrizionale Due errori nutrizionali
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Aspettativa di vita in pazienti obesi con
diabete di tipo 2 (BMI >25 kg/m?)
in funzione della perdita di peso

Aspettativa 18 -
di vita

dalla diagnosi 4¢ |
(anni)

14 .

12 |

4 6 8 10 12 14 16
Peso perso nei primi 12 mesi (kg)

°
\\\ ((( Adattato con il permesso da Lean et al. Diabet Med 1990; 7: 228-33




Integrated Laboratories Network (InLaNe)
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The Metabolic Syndrome: Time for a
Critical Appraisal

oint statement from the American Diabetes Association and the Furopean

Association tfor the Study of Diabetes

1 3
RicHARD KAHN, PHDZ ELE FERRANNINI, MD4
Joun Busg, MD, PHD MICHAEL STERN, MD

Diabetes Care 28: 2289-2304, 2005




Table 3—Summary of concerns regarding
the metabolic syndrome

1) Criteria are ambiguous or incomplete.
Rationale for thresholds are ill defined.

2) Value of including diabetes in the
definition is questionable.

3) Insulin resistance as the unifving etiology
1s uncertain.

4) No clear basis for including/excluding
other CVD risk factors.

5) CVD risk value is variable and dependent
on the specific risk factors present.

6) The CVD risk associated with the
“syndrome” appears to be no greater than
the sum of its parts.

7 ) Treatment of the syndrome is no
different than the treatment for each of its
components.

8) The medical value of diagnosing the
svndrome is unclear.

Diabetes Care 28: 2289-2304, 2005




Adiponectin

Anti-atherogenic/antidiabetic:

Pro-atherogenic/pro-diabetic:

TNFa

Pro-atherogenic/pro-diabetic:

PAI-1

Pro-atherogenic:

IAA: intra-abdominal adiposity

Marette 2002




Overweight, Obesity, and Mortality from Cancer in a
Prospectively Studied Cohort of U.S. Adults
Eugenia E. Calle, Ph.D., Carmen Rodriguez, M.D., M.P.H.,
Kimberly Walker-Thurmond, B.A., and Michael J. Thun, M.D.

The heaviest members of this cohort (body-mass index of at least 40) had death rates
from all cancers combined that were 52 percent higher (for men) and 62 percent
higher (for women) than the rates in men and women of normal weight.

In both men and women, body-mass index was also significantly associated with
higher rates of death due to cancer of the esophagus, colon and rectum, liver,
gallbladder, pancreas, and kidney; the same was true for death due to non-Hodgkin's
lymphoma and multiple myeloma. Significant trends of increasing risk with higher
body-mass-index values were observed for death from cancers of the stomach and
prostate in men and for death from cancers of the breast, uterus, cervix, and ovary in
women.

Conclusions. Increased body weight was associated with increased death rates for all
cancers combined and for cancers at multiple specific sites.

The New England Journal of Medicine, 348: 1625-1638, 2003
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(802018 g o MEILLATORIO ENDOCRINOLOGICO - ASTI Medico: ROl GE s

RISCHIO CARDIOWVASCOLARE A 10 ANNI Rischio attuale 54,4 %
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Diagnosi posta in base alla presenza di 3 o piu dei seguenti

T Alcuni pazienti maschi possono sviluppare fattori di rischio metabolici multipli anche se la
circonferenza-vita € aumentata solo marginalmente (es., 94—102 cm [37—40 pollici]).

NCEP ATP lIl. JAMA. 2001;285(19):2486-2497




Obesita centrale (cm)

Piu la presenza di altri due tra i
seguenti fattori di rischio:
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I No metabolic syndrome
[ | Metabolic syndrome
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Wajchenberg 2000
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Intra-Abdominal (Visceral) Fat
The dangerous inner fat!
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Lack of eNOS expression reduces mitochondrial
biogenesis in BAT of eNOS-- mice

22 °C 4 °C

Nisoli et al., Science 299, 896-899, 2003




Oxygen consumption, food intake, and food
efficiency of wild-type and eNOS-- mice

()

[\S)
Ol

INS)
(@)
1

—
(@)
1

O
1

Food intake (g - 24h" 100g bw" ) &

Eeed efficiency
(weight gain / food intake) x 100
Qi

|
—
=
=
o
N
£
o
©
——
@)
S
=
p)
=
©)
@
=
@
@)
>
X
@)

(@]

Males Eemales Males Eemales Males Eemales

Nisoli et al., Science 299, 896-899, 2003




eNOS, PGC-1a, COX IV gene expression,
and mtDNA levels are reduced in both WAT
and BAT of obese rodents
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Valerio et al., J. Clin. Invest., Oct. 2006




Oxygen consumption and ATP levels are
decreased in WAT and BAT of ob/ob mice
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Mitochondrial
biogenesis is
partially normalized
in WAT of ob/ob

mice in which TNF-a
Li signaling has been
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Mitochondrial biogenesis is partially normalized in
WAT of DIO mice in which TNF-a receptor 1 (p55) has
been genetically deleted
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CR induces mitochondrial
biogenesis in WAT of wild-
type (wt) but not eNOS-- mice
through eNOS expression
and cGMP formation.
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DIETA MEDITERRANEA




| nutrienti della dieta mediterranea

Percentuale sul totale dell’apporto

Nutriente .
calorico




Il consumo di grassi alimentari

Dietary Fat

Grassi
TOtaI i Fats 25% PolLyUnSaturated
37%

Carbo-
hydrates
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La piramide alimentare
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