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Clinical Identification of the Metabolic
Syndrome*: NCEP-ATP llI

*Diagnosis is established when >3 of these risk factors are present

| RiskFactor ___________ DefiningLevel

Abdominal obesity

(Waist circumference)
Men >102 cm (>40 in)
Women >88 cm (>35 in)

TG >150 mg/dL
HDL-C
Men <40 mg/dL
Women <50 mg/dL
Blood pressure >130/>85 mm Hg
Fasting glucose >110 (>100**) mg/dL
**2003 New ADA IFG criteria (Diabetes Care)

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in
Adults. JAMA. 2001;285:2486-2497.

_______________________________________________________________|
The IDF consensus worldwide definition of the metabolic syndrome

Table 1: The new International Diabetes Federation (IDF) definition

According to the new IDF definition, for a person to be defined as having the metabolic
syndrome they must have:

N
Central obesity |defined as waist circumference = 94cm for Europid men and = 80cm
for Europid w n, with ethnicity specific values for other groups)

plus any two of the following four factors:

* raised TG level: > 150 mg/dL (1.7 mmal/L), or specific treatment for this
lipid abnormality

e reduced HDL cholesterol: < 40 mg/dL (0.9 mmol/L) in males and < 50 mg/dL
(1.1 mmel/L) in females, or specific treatment for this lipid abnormality

* raised blood pressure: systolic BP = 130 or diastolic BP = 85 mm Hg, or
treatment of previously diagnosed hypertension

* raised fasting plasma glucose (FPG) = 100 mg/dL (5.6 mmol/L), or
previously diagnosed type 2 diabetes
If above 5.6 mmol/L or 100 mg/dL, OGTT is strongly recommended but is not
necessary to define presence of the syndrome.

Percentuale di rischio popolazione-attribuibile (Par%)
per diabete di tipo 2, per categorie di BMI vs BMI<23

20-22,9 23-24,9 25-29,9 >30 BMI

Wolf e Colditz, 1996
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Insulir Sensitivity Index [S; x 10™ min™'/(pmol/L)]

LI s B B e B L B B B e e e e e e

20 25 30 45 50 55
Body Mass Index (BMI; kg/m?)

Total, Oxidative, Nonoxidative Glucose Disposal and
Hepatic Glucose Production in Control and Obese Subjects
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Insulin Sensitivity
Index [S); x 10-5 min-1/(pmol/L)] >>
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LIPOLYTIC RESPONSES TO ADRENALINE

normal subjects obese subjects
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Hoffstedt J et al. J Lipid Res 38:795,1997

CONCENTRATION OF INSULIN CAUSING HALF-MAXIMUM
INHIBITION OF LIPOLYSIS

Subcutaneus Omental

Zierath et al. Diabetologia 41:1343, 1998
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Visceral Fat  Insulin Infusion

Barzilai et al. JCI 101:1353,1998
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Effect of 24 h Intralipid+heparin infusion on MUSCLE
and ADIPOSE TISSUE glucose utilization.

® Control
B Intralipid

* p<0.05
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PPARYy-2 AND LEPTIN mRNA LEVELS IN HUMAN
ADIPOSE TISSUE BEFORE AND AFTER 5h INTRALIPID
PLUS HEPARIN INFUSION
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INSULIN SENSITIVITY

Storage capacity

Metabolic fuels

Oxidative capacity

Adipose tissue Metabolic fuels
derived peptides FFA

Resistin Slycercl
TNE Lactate
IL-6

Sex steroids

Glucocorticoids

Angiotensin

PAI-1

Adiponectin

Leptin




THE ADIPOSE ORGAN

appetite and
energy balance

T

heemostasis ,' immunity

ipid metabolism #—— ' " g = insulin sensitivity)

blood pressure anglogenesis

inflammation and
acute-phase response

Trayhurn P et al. Br J Nutr 2004.
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The fat-derived hormone adiponectin
reverses insulin resistance associated with
both lipoatrophy and obesity

T. Yamauchi et al.

adiponectin expression in obese rats:
effect of weight loss

ADIPONECTIN

Obese Post-
faffa Obese
rats rats

Milan G et al. Obesitv Research 2002




Regional differences in adiponectin expression

% mRNA target gene/ mRNA B-actin

% mRNA target gene/

0
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Milan G et al. Obesity Res 2002

Adiponectin is Reduced in Obese Humans

log adiponectin (ug/mi)
log adiponectin (ug/mi)
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Decreased Plasma Adiponectin
in Visceral Obesity

Plasma adiponectin pg/ml
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(a) Effect of Acrp30 On glucose production, G6Pase flux, and glucose cycling.
(b) Effect of Acrp30 on hepatic mMRNA expression of PEPCK.

W Acrp3l
O Vehicle

Glucose flux (mg/'kg/min)
PEPCK mRMA, [i-actin mRNA

G6Pase Glucose Glucose
output  cycling

Combs TP et al. J Clin Invest 2001

European Joural of Endecrinology (2008) 152 1-7 ISSN 0804-4643

CLINICAL STUDY

Plasma adiponectin is decreased in nonalcoholic fatty liver

io Soardo, Walter Esposito, Francesco Fallo, Lorenza Basan, Debora Donnini,

nni Federspil A Sechi and Roberto Vettor
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Serum adiponectin in NASH patients, according to
fibrosis stage, and of insulin-sensitive controls
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Musso G et al Am J Gastroent 2005
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Adipose tissue
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Association of Hypoadiponectinemia With
Coronary Artery Disease in Men.
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Figure 2. ORs for CAD in the first, second, and third quartiles
compared with the fourth guartila. This medel wes adjusted for
other known risk facters. Vertical bars indicate 95% CI.

Kumada M et al. Arterioscler Thromb Vasc Biol 2003

Adiponectin Prevents Intimal Thickening of Injured Arteries
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Matsuda et al JBC 277:37487;2002
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Adiponectin hypothesis for insulin resistance,
metabolic syndrome, and atherosclerosis

Genetic factors Environmental factors

Variations of adiponectin gene Environmental factors
(SNP 276 G allele) causing obesity (HFdiet,etc)

~,

‘ Hypoadiponectinemia

~

Metabolic Syndrome > | Atherosclerosi:

Kadowaki T et al. Endocr Rev 2005

The hormone resistin links obes
diabetes

Clare . Siogpan, Shanmon . Baley, Savitha Bhat, Eicabeth J. Srown, onadip . Bamerjos, Chuiciopher M. ‘Wright, Hiralben . Patel,
Rexford . Ahima & Mitchell A.

Diabetes mellitus is a chronic disease that leads o wmphuﬂmu including heart disease, stroke, kidney failure, blindness and
istance 1o insulin, is epidemic i industrialized societies and is

how
we show that adipocytes secrete a o signalling molecule, which we have named resistin (for resistance to |||su||||)

obssity. Administration ofav-esistn antlbody Impraves blood sugar and insulin action in mice with diet-induced obesity.
Moreover, of normal mice with recombinant resistin impairs glucose tolerance and insulin action. Insulin- Smuated

glucose umake by adipocytes is enhanced by neutralization of resistin and is reduced by resistin treatment. Resistin is thus a

hormone that potentially links obesity to diabetes. Nature 409:307-12, 2001

Resistin expression is adipose specific
Resistin is present in blood and increased
in obese mice
Neutralization of resistin improves
hyperglycemia and insulin resistance
. Resistin impairs glucose tolerance in mice
. Resistin antagonizes insulin-stimulated
glucose uptake in 3T3-L1 cells

VISFATIN, RESISTIN , TNF-q, IL-6,
CB1-FAAH,11p HSD-1
ADIPONECTIN
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Adipose tissue macrophages (F4/80) in mice with varying
degrees of adiposity.
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Weisberg SP et al. J Clin Invest 2003

Elevated CRP Levels in Obesity:
NHANES 1988-1994
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Visser M et al. JAMA 1999

L’eccesso di grasso viscerale favorisce
I infammazione sistemica

(1) @ @ @ 6
Quintili di PCR

1 @ @ @4 6
Quintili di PCR

umeri sulle colonne indicano le rispettive differenze significative fra | diversi quintili

Area di grasso viscerale (cm?)
Circonferenza della vita (cm)

F

Lemieux | et al. Arterioscl Thromb Vasc Biol 2001




foxoL 4 coao/cpdoL Migration

Inflammazione sistemica e prognosi
cardiovascolare sfavorevole

Physicians' Health Study: 9-anni di follow up

Rischio relativo di IM

=
Basso Medio

Colesterolo/HDL colesterolo ratio

Ridker PM et al. Circulation 1998;97:2007-11.

Markers of Inflammation & Thrombosis

“Vulnerable” plaque

; Activated Adipocytes,
-Lymphocytes, Macrophages

Cytokines
Endothelial Cell —~\' TNFq IL-1 IL6

Activation l
TICAM, VCAM PAI-1 T
selectins t-PAl

\ CRP

sodoinalial Gons SAA

Gabay C, NEJM 1999; Libby P, Circulation 1999
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Initiation gl ion & Lesion
4+ icAM-1 Expansion

® Platelet Adhesion
+veam-1 4 Foam Cell Formation 4 MMP Activity

fmce 4 SMC Proliferation and 4 EC and SMC Apoptosis

4 Platelet Adhesion
4 Leukocyte Adhesion @ Expansion of Lesion 4 Thrombosis

and Transmigration
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