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Programme
Adipose tissue expansion: impact on insulin sensitivity, ß-cell function, liver
function and cardiovascular health.
Thursday 12th May
17:00-17:20

Welcome to Pisa
Ele Ferrannini

17:20-18:00

Biology of adipose tissue
Saverio Cinti - Department of Experimental and Clinical
Medicine, University of Ancona, Italy

20:30

Dinner at hotel

Friday 13th May
09:00-09:40

Physiology of adipose tissue: what’s new?
Fredrik Karpe - Oxford Centre for Diabetes, Endocrinology
and Metabolism, University of Oxford, U.K.

09:40-10:40

Abstracts session 1
Chair: Andrea Natali
Ct-measured quantity and quality of visceral adipose tissue
are both independently associated with cardiometabolic risk
profile: results from inspire ME IAA.
Julie Anne Nazare - Centre de recherche de l’Institut
universitaire de pneumologie et de cardiologie de Québec,
Québec, QC, Canada ; CRNH Rhône-Alpes, Lyon, France

2

European Group for the Study of Insulin Resistance

Abstracts session 1

Plasma levels of Angiopoietin-Like Proteins are associated
with increased hepatic and subcutaneous fat and peripheral
lipolysis.
Veronica Della Latta - Cardiometabolic Risk Unit, Institute
of Clinical Physiology, CNR, Pisa, Italy
Italy
Type 2 diabetes – a family history associated with incident
diabetes but only in women. the D.E.S.I.R. cohort.
Beverley Balkau - INSERM U1018 CESP, Villejuif, France

10:40-11:00

Coffee break

11:00-11:40

Fat depots and insulin action in vivo
Patricia Iozzo - CNR Institute of Clinical Physiology, Pisa,
Italy

11:40-12:20

Abstracts session 2
Chair: Andrea Mari
No association between the bone turnover markers CTX and
P1NP and insulin sensitivity or beta-cell function in healthy
men.
Morten Frost - Department of Endocrinology, Odense
University Hospital, Odense, Denmark
A mathematical model of the β cell explaining in vitro and
in vivo findings with consistent mechanisms.
Eleonora Grespan - CNR Institute of Neuroscience, Padua,
Italy
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12:20-13:00

Fat in human islets
Piero Marchetti - Department of Clinical & Experimental
Medicine, Islet Cell Laboratory, University of Pisa, Italy.

13:00

Lunch

14:00-14.40

Lipidomics and NAFLD
Hannele Yki-Järvinen - Department of Medicine,
University of Helsinki, Finland

14:40-15:20

Abstracts session 3
Chair: Thomas Konrad
Correlation of fatty liver indices with atherosclerosis extent
and adverse outcome in patients with coronary artery
disease.
Asimina Mitrakou - Department of Clinical Therapeutics,
National and Kapodistrian University of Athens, Greece
Liver enzymes and hepatic insulin resistance are predictive
of incident hypertension. Data from the D.E.S.I.R. and RISC
cohorts.
Fabrice Bonnet - Service Endocrinologie-Diabétologie,
CHU Rennes, Université Rennes 1, Rennes, France

15:20-16.00

NAFLD and cardiovascular damage.
Christopher Byrne - University of Southampton, UK

16:00-16:20

Coffee break
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16:20-17:00

Low-grade inflammation and vascular wall in obesity: role
of perivascular fat.
Agostino Virdis - Department of Clinical & Experimental
Medicine, University of Pisa, Italy

17:00

RISC Investigators Meeting

18:00

Adjourn

19:00

City tour (Piazza dei Miracoli, Piazza dei Cavalieri)

20:00

Dinner & concert at “Arsenali Repubblicani”

Saturday 14th May
09:00-09:40

Abstracts session 4
Chair: Fabrice Bonnet
Insulin resistance, lipid metabolism and amino acids alteration
are metabolic factor involved in hepatocellular carcinoma.
Melania Gaggini - Cardiometabolic Risk Unit, Institute of
Clinical Physiology, CNR, Pisa, Italy
Is 3D face morphology related to cardiometabolic risk?
Preliminary results from the SEMEOTICONS project.
Maria Antonietta Pascali - Institute of Information Science
and Technologies, CNR, Pisa, Italy

09:40-10:20

Relationship between left ventricular structural and metabolic
remodelling in type 2 diabetes mellitus
Eylem Levelt - University of Oxford Centre for Clinical
Magnetic Resonance Research, Radcliffe Department of
Medicine, Division of Cardiovascular Medicine, Oxford, UK
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10:20-10:40

Coffee break

10:40-11:20

Abstracts session 5
Chair: John Petrie
Increased intestinal permeability precedes the development of
glucose intolerance during high sugar feeding
John Jones - APDP-Diabetes Portugal Education and
Research Center (APDP-ERC), Lisbon, Portugal
Simulation of progression to type 2 diabetes suggests rapid
transition to β-cell dysfunction and predominant effect of βcell deterioration compared to insulin resistance
Roberto Bizzotto - CNR Institute of Neuroscience, Padua,
Italy

11:20-12:20

EGIR Annual General Meeting

12:20

Farewell snack/End of meeting
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ABSTRACT SESSIONS

Abstract session 1
th
Friday 12 May
09:40-10:40
Chair: Andrea Natali

Ct-measured quantity and quality of visceral adipose tissue
are both independently associated with cardiometabolic
risk profile: results from inspire ME IAA
Plasma levels of Angiopoietin-Like Proteins are associated
with increased hepatic and subcutaneous fat and
peripheral lipolysis.
Type 2 diabetes – a family history associated with incident
diabetes but only in women. the D.E.S.I.R. cohort
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Ct-measured quantity and quality of visceral adipose tissue are both independently associated with
cardiometabolic risk profile: results from inspire ME IAA
J-A Nazare1,2, J. Smith1,3, A-L Borel4, J-A Côté5,6, P. Aschner7, P. Barter8, L. Van Gaal9, T. Chee Eng10, H-U.
Wittchen11, Y. Matsuzawa12, T. Kadowaki13, R. Ross14, C. Brulle-Wohlhueter15, N. Alméras1, S. M Haffner16, B.
Balkau17, A.Tchernof5,6, J-P. Després1 for the INSPIRE ME IAA investigators.
1
Centre de recherche de l’Institut universitaire de pneumologie et de cardiologie de Québec, Québec, QC, Canada ; 2 CENS, CARMEN
laboratory, Pierre-Bénite, France; 3 General Mills, Minneapolis, MN, USA; 4 HP2 laboratory INSERM U1042, hôpital universitaire de Grenoble,
Pôle DIGI-DUNE, département d’endocrinologie, diabétologie, maladie de la nutrition, Grenoble, France ; 5 Endocrinology and nephroplogy,
Laval University Medical Research Center, Québec, QC, Canada; 6 Department of Nutrition, Laval University, Québec, Canada; 7 Pontificia
Universidad Javeriana, Hospital Universitario San Ignacio, Bogotá, Colombia; 8 Heart Research Institute, Camperdown, Sydney, NSW, Australia;
9
Antwerp University Hospital Department of Endocrinology, Diabetology, Metabolism & Clinical Nutrition, Edegem, Belgium; 10 Department of
Endocrinology, Singapore General Hospital, Singapore; 11 Institute of Clinical Psychology and Psychotherapy and Center of Clinical
Epidemiology and Logitudinal Studies (CELOS), Technische Universitaet Dresden, Dresden, Germany; 12 Department of Endocrinology and
Metabolism, Sumitomo Hospital, Osaka, Japan; 13 Department of Diabetes and Metabolic Diseases, Graduate School of Medicine, The University
of Tokyo, Tokyo, Japan; 14 Queen’s University, Kingston, ON, Canada; 15 Sanofi, Paris, France; 16 Baylor College of Medicine, Houston, TX,
United States; 17 INSERM, CESP Centre for Research in Epidemiology and Population Health, UMRS 1018, Epidemiology of diabetes, obesity
and chronic kidney disease over the lifecourse and determinants of early nutrition, Villejuif; University Paris Sud 11, Paris, France.

Background: Increased visceral adipose tissue (VAT) accumulation is strongly associated with both type 2 diabetes
and cardiovascular disease (CVD) risk factors. The density of VAT, assessed by computed tomography (CT)measured attenuation, may provide additional information beyond VAT volume; yet the association between VAT
attenuation and cardiometabolic risk factors has not been well characterized. Therefore, the aim of this study was to
examine whether CT-measured attenuation of VAT, a marker of tissue density and quality, was associated with a
comprehensive set of cardiometabolic risk markers, independent of VAT quantity.
Methods: In a cross-sectional analysis of 2061 men and 1842 women from INSPIRE ME IAA study (INternational
Study of Prediction of Intra-abdominal adiposity and its RElationship with cardioMEtabolic risk/Intra-Abdominal
Adiposity), we assessed CT measured VAT area (cm2) and attenuation (HU) at the L4-L5 vertebrae level, in
relationship to several cardiometabolic risk factors including plasma fasting glucose, insulin, HOMA, triglyceride
(TG), HDL-cholesterol (HDL-c), apolipoprotein A1 (ApoA1), apolipoprotein B (Apo B), high-sensitivity C-reactive
protein (hsCRP), plasminogen activator inhibitor 1 and adiponectin using analysis of variance (for tertiles of VAT
area) and regression models. Interaction and sensitivity analyses were performed.
Results: In men and women, VAT attenuation (reflecting VAT density) decreased with increasing tertiles of VAT
area (p<0.0001). Within models including both parameters, VAT attenuation significantly contributed to all
cardiometabolic risk markers, independent of VAT area (after adjustment for age, the patient’s geographical region,
the recruiting physician’s specialty, smoking status, glucose tolerance/type 2 diabetes, lipid lowering medication).
There was a significant interaction between VAT area and attenuation for TG, HDL, ApoA1 (in women), Apo B (in
men), adiponectin and HOMA, with a higher contribution of VAT attenuation to cardiometabolic risk at lower levels
of VAT area. The contribution of VAT attenuation to CMR profile appeared to be more significant for the lowest
adiposity levels, patients with low attenuation showing significantly altered cardiometabolic risk profile compared to
patients with high VAT attenuation. No interaction was found for ethnicity, except for HOMA in women.
Conclusions: VAT attenuation, a marker of VAT density, significantly contributes to cardiometabolic risk profile
beyond VAT area but with an even more pronounced contribution at lower adiposity levels. VAT attenuation,
measured by CT, may provide additional information regarding the density and function of VAT beyond VAT
volume and provide additional information regarding cardiometabolic risk. Our results suggest that patients
presenting with low VAT could be further stratified for CMR by also considering their VAT attenuation.
This study funded by Sanofi and the Canadian Institutes of Health Research
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Plasma levels of Angiopoietin-Like Proteins are associated with increased hepatic and subcutaneous fat and
peripheral lipolysis.
V. Della Latta1, M.Gaggini1, C .Rosso2, M. Marietti2, G.P. Caviglia2, F. Carli1, E. Buzzigoli1, D. Ciociaro1, M.L.
Abate2, A. Smedile2, G.M. Saracco3, E. Bugianesi2, A.Gastaldelli1.
1

Cardiometabolic Risk Unit, Institute of Clinical Physiology, CNR, Pisa, Italy
Divisions of Gastroenterology and Hepatology, Department of Medical Sciences, University of Turin, Turin, Italy
3
Department of Oncology, University of Turin, Turin, Italy
2

Background: Angiopoietin-like proteins (ANGPTLs) are a family of secreted glycoproteins, structurally similar to
the angiopoietins, present in tissues (liver, heart, muscle, adipose tissue), macrophages and blood with pleiotropic
effects on vascular cells, stem cell biology, and lipid metabolism.
ANGPTL4 is involved in the regulation of lipoprotein lipase (LPL) enzyme, which hydrolyzes chylomicrontriglycerides (TGs) from the apolipoprotein B–containing lipoproteins chylomicrons and VLDL. In plasma,
ANGPTL4 inhibits VLDL and TG hydrolysis, while in adipose tissue stimulates lipolysis. ANGPTL6 is secreted
mainly by the liver, but its role is still not known.
ANGPTL actions have been studied mainly in animals and cell lines while the relationship between this secreted
glycoprotein, ectopic fat, glucose and lipid metabolism in vivo in humans has not been studied. Since ANGPTL 4
and 6 are secreted in plasma, we wanted to explore if they might be related to ectopic fat accumulation, glucose and
lipid metabolism and insulin resistance (IR).
Methods: We studied 54 non diabetic subjects (45 with biopsy proven NAFLD and 9 without NAFLD); age and BMI
(41±1.4; 27.5±0.6). Plasma ANGPTL4 and ANGPTL6 concentrations were measured using Luminex technology.
We correlated ANGPTL levels with fasting hepatic glucose production (EGP) and lipolysis (Ra glycerol) measured
using stable isotope tracer infusions, abdominal and hepatic fat (by MRI), free fatty acid (FFA) concentration and
composition (by GCMS), indexes of insulin resistance (Adipo-IR FFA x Insulin; Hep-IR= EGP X Insulin) and of De
Novo Lipogenesis index (DNL=16:0/18:2).
Results: Circulating ANGPTL4 levels were increased with hepatic fat (R=0.41, p=0.0064) and upper subcutaneous
fat (R=0.44, p=0.0045) but not visceral fat. Overall, ANGPTL4 correlated positively with plasma concentrations of
FFA (R=0.49, p=0.0003), TG (R=0.30, p=0.03), DNL index (R=0.45, p=0.0009), peripheral lipolysis (R=0.28,
p=0.04), Hep-IR (R=0.30, p=0.03) and Adipo-IR (R=0.52 p<0.0001). ANGPTL4 was strongly associated with
plasma MCP-1 (R= 0.52, p=0.0001) that is a marker of macrophage related inflammation. ANGPTL6 levels
correlated only with liver fat (R=0.46, p=0.0015) and MCP-1 (R=0.47, p=0.0007).
Conclusions: Increased plasma levels of ANGPTL 4 and 6 are markers of inflammation and liver steatosis, while
only ANGPTL4 is associated with alterations of both hepatic and adipose tissue glucose and lipid metabolism.
Acknowledgements: FP7/2007–2013 project FLIP under grant agreement no. HEALTHF22009-241762; H2020 project EPOS under grant agreement No. 634413
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Type 2 diabetes – a family history associated with incident diabetes but only in women. the D.E.S.I.R. cohort
Beverley Balkau1, Guy Fagherazzi1, Jean Tichet2, Ronan Roussel3, Philippe Froguel4, Fabrice Bonnet1,5
1

INSERM U1018 CESP, Villejuif, France; 2IRSA, La Riche, France; 3INSERM, U1138, Centre de Recherche des Cordeliers,
Paris, France; 4CNRS-UMR8199, Lille Pasteur Institute, Lille, France; 5CHU Rennes, University of Rennes 1, France

Background: While type 2 diabetes shows a familial aggregation, the association according to sex and with different
family members has been little studied.
Material and methods: Participants in the D.E.S.I.R. cohort (Data from an Epidemiological Study on the Insulin
Resistance syndrome), recruited in 1994-1996, completed a detailed baseline questionnaire on the presence of
diabetes in their family: mothers, fathers, siblings, children (1 st degree family) and in maternal and paternal: grandparents, uncles and aunts (2nd degree family). The incidence study included the 1,864 men and 1,965 women who
provided some information about the presence or not of diabetes in their family and whose diabetic status was known
at year 9.
Results: 7.3% (n=136) of the men and 3.2% (n=63) of the women had incident diabetes (P<.0001). While 28% of the
men and 31% of the women (P=.04) had a 1st /2nd degree member of their family with diabetes, 18% and 20% had a
1st degree family member (P=.2), respectively. In women, the odds ratio for incident diabetes for each additional 1 st
/2nd degree family member with diabetes was 1.7 (95%CI: 1.3, 2.1) (P<.0001); in contrast for men, the odds ratio
was 1.1 (0.8, 1.4) (P=.4). In women the risk was increased when either the father or the mother was diabetic with a
slightly higher odds ratio for the mother (P=.3) (table). Adjusting for existing hypertension, waist circumference and
smoking, factors associated with incident diabetes in this population, did not substantially change these results. A
genetic risk score (65 SNPs associated with type 2 diabetes: Vaxillaire, Diabetologia 2014) was predictive of type 2
diabetes in this population but it was not associated with a family history of diabetes. In women, 1 st /2nd degree
heredity and the genetic score were associated with incident type 2 diabetes in a multivariable model, with odds
ratios 2.5 (1.4, 4.4) and 1.1 (1.0, 1.2), P=.0006 and P=.01 respectively. In men, only the genetic risk score was
predictive.
Conclusions: In women but not in men, the risk of diabetes was higher in the presence of diabetes in the family,
independently of the genetic risk score. There was some evidence for maternal transmission. Epigenetic factors could
play a role.
Table: Odds ratios (95% confidence intervals) for incident diabetes in men and women, according to their family
history of diabetes

≥ one 1st degree
≥ one 1st /2nd degree
Per 1st /2nd degree
Father
Mother

Men in D.E.S.I.R.
(n=1864)
OR (95% CI)
P
1.2 (0.7, 1.9)
0.4
1.1 (0.7, 1.7)
0.5
1.1 (0.8, 1.4)
0.4
1.3 (0.6, 2.3)
0.4
1.0 (0.5, 2.1)
0.9

Women in D.E.S.I.R.
(n=1965)
OR (95% CI)
P
3.1 (1.8, 5.3)
<.0001
2.7 (1.6, 4.6)
<.0001
1.7 (1.3, 2.1)
<.0001
2.3 (1.1, 4.7)
0.02
4.2 (2.2, 7.6)
<.0001

Genetic risk score

1.1 (1.0, 1.2)

1.1 (1.0, 1.2)

Member of family with
diabetes

<.0001
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0.008

Differences
men/women
Pinteraction
0.004
0.006
0.007
0.2
0.002
0.4
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No association between the bone turnover markers CTX
and P1NP and insulin sensitivity or beta-cell function in
healthy men
A mathematical model of the β cell explaining in vitro and
in vivo findings with consistent mechanisms
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No association between the bone turnover markers CTX and P1NP and insulin sensitivity or beta-cell function
in healthy men
M. Frost1, J-J. Lauterlein1, H. Beck-Nielsen1, K. Højlund1
1

Department of Endocrinology, Odense University Hospital, Odense, Denmark

Background: Inexplicably, bone turnover is lover in diabetes. Insulin appears to promote bone formation, and insulin
resistance could impair cellular glucose uptake, reducing bone formation and resorption. Allegedly, bone metabolism
influences insulin secretion. The aim of this study was to explore the relationship between bone turnover and insulin
secretion and sensitivity.
Methods: Healthy, glucose-tolerant men were identified among RISC study participants. Baseline insulin sensitivity
(M/I-value) based on hyperinsulinaemic-euglycaemic clamp (HEC), and baseline and 3-year follow-up beta-cell
glucose sensitivity and rate sensitivity based on 2h-oral glucose tolerance tests (OGTT) were used. Fasting and
insulin-stimulated (120 min) markers of bone formation (P1NP) and resorption (CTX) were measured. Association
between insulin sensitivity or indices of beta-cell function and bone turnover markers (BTMs) were assessed using
regression analyses with/without adjustment for age and BMI.
Results: Data on HEC and OGTT were available in 584 men, and 508 had normal glucose tolerance (NGT) defined
as fasting plasma glucose < 6.11 mmol/land 2-h plasma glucose <7.78 mmol/l. Age and BMI of the participants were
42 years (IQR 36-49) and 26.1  3.4 kg/m2. Insulin sensitivity was 115.4 (85.0-155.8)) mol•min-1•[kgFFM]1•[nmol/l]-1 . Beta-cell glucose sensitivity was 120.0 (77.9-141.5) pmol/min−1/m−2/mM−1 and beta-cell rate
sensitivity was 834.0 (211.0-1440.6) pmol/m−2/mM−1. Fasting P1NP and CTX were 49.1 μg/L (17.0) and 0.47 ng/L
(0.17) and decreased after insulin stimulation by 5.0% and 8.1% (both: p<0.001), respectively.
Overall, fasting CTX and P1NP were inversely associated with fasting plasma glucose and 2-h plasma glucose at
baseline in unadjusted but not adjusted analyses. Baseline P1NP was associated with fasting plasma glucose after 3
years follow-up after adjustments. Neither of the BTMs was associated with measures of insulin sensitivity or betacell function, and the levels of BTMs were not associated with changes in HOMA-IR.
Conclusions: Bone turnover markers were reduced in response to insulin during the clamp, not favouring a potential
anabolic effect of insulin on bone remodelling. Further, this study does not support an association between insulin
sensitivity or beta-cell function and bone metabolism in healthy, non-diabetic men.
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A mathematical model of the β cell explaining in vitro and in vivo findings with consistent mechanisms
E. Grespan1, T. Giorgino1, A. Natali2, E. Ferrannini3, and A. Mari1
1

CNR Institute of Neuroscience, Padua, Italy
Department of Clinical & Experimental Medicine, University of Pisa, Pisa, Italy
3
CNR Institute of Clinical Physiology, Pisa, Italy
2

Background: Mathematical models of the β cell have contributed to understand the mechanisms of biphasic insulin
secretion (ISR). Newer generation models have focussed on the role of calcium (Ca 2+) in exocytosis, but important
aspects are still unresolved: the interplay of Ca2+ and glucose is incompletely described; fasting ISR is often poorly
predicted; in vivo data are rarely considered; and the model complexity sometimes hampers the understanding of the
key factors regulating ISR. We present a β cell model that represents Ca2+ signaling and granule trafficking in an
essential way, able to fit a variety of in vitro and in vivo data.
Methods: Literature data from mouse islets were used: a test in which Ca 2+ and glucose were decoupled; a
hyperglycemic clamp (HGC) at multiple glucose levels; and a stepped HGC. In vivo data on human subjects from
our previous studies included: a stepped HGC; an IVGTT; and an i.v. glucose infusion test simulating an OGTT. The
model features an immediately releasable pool (IRP, representing the “triggering pathway”) the content of which
depends on the Ca2+-mediated exocytosis, and a refilling flux (the “amplifying pathway”). The exocytotic rate is
represented as a function of Ca2+, while refilling depends on both glucose and Ca2+ in a delayed fashion. Ca2+ was
available experimentally in vitro, while in humans it was predicted as a function of glucose levels as derived from
the mouse studies. The initial Ca2+ peak observed in vitro in HGC was recreated in humans with a simple model. The
model was also used to simulate the increase in 1st-phase ISR with insulin resistance and the loss of response in type
2 diabetes.
Results: The figure (Panel A) shows the response to 16.7 mmol/L HGC in vitro. In the stepped HGC in vivo, the
predicted Ca2+ peaks (Panel B, left) were higher than in mice and necessary to describe the sharp ISR peaks (Panel B,
right). The model ascribes the reduction of the 1 st-phase peaks to a decrease of the IRP. The simulated ISR during
the IVGTT was reasonably well described, although 1 st-phase ISR was somewhat lower than the experimental data.
The gradual ISR changes during the OGTT-like test were
well reproduced. To simulate the increase in 1 st-phase ISR
observed in insulin resistance, it was sufficient to increase
fasting ISR: this condition produced an increase in the IRP.
The diabetic response, with marked 1st-phase ISR
impairment and blunted 2nd-phase ISR, was reproduced by
hyperglycaemia, which determined IRP depletion, and
impairment of the refilling process, with no need to
postulate defects in Ca2+ effects.
Conclusion: A parsimonious mathematical model in which
the role of the triggering and amplifying pathways are
clearly appreciable is able to reproduce a variety of in vitro
and in vivo insulin secretory responses and stresses the
importance of calcium-independent amplifying pathway as
the possible key defect in type 2 diabetes.
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Correlation of fatty liver indices with atherosclerosis extent and adverse outcome in patients with coronary
artery disease.
A. Mitrakou1, G. Georgiopoulos1, S. Georgiou1, J. Antoniou1, A. Mareti1, I. Mavroeidis1, K. Stamatelopoulos1
1

Department of Clinical Therapeutics, National and Kapodistrian University of Athens, Greece.

Background: Background: Non-alcoholic fatty liver disease (NAFLD) correlates with high risk of cardiovascular
incidents. Since first clinical presentation of CAD in more than 50% of patients is acute myocardial infarction and/or
sudden death, early detection strategies are imperative.
Aim: In patients at high risk for cardiovascular events we examined whether non-invasive fatty liver indices could
detect coronary and/or peripheral atherosclerosis extent and predict adverse outcome.
Methods: In two hundred and twenty nine consecutive participants who were referred to our department for elective
angiography for suspected coronary disease, peripheral vascular parameters were measured before cardiac
catheterization. All patients were followed for cardiac death and/or myocardial infarction for 41± 1.2 months.
Hepatic steatosis index (HSI), fatty liver index (FLI) platelets ratio index (APRI) and fibrosis-4 index (FIB-4) were
calculated at the same time.
Results: The mean age was 63.35 ± 11.57 years and body mass index was 28.8 ± 4.97 kg/m2. Angiographically
confirmed coronary disease was adjudicated in 83.4% of participants at baseline. HSI was an independent
determinant of increased pulse wave velocity (PWV), using multivariate analysis (p=0.049). APRI significantly
correlated with carotid intima-media thickness (IMT) (p=0.009). Moreover, the APRI was associated with increased
incidence of death from myocardial infarction (odds ratio=0.1, p=0.043) as well as with myocardial infarction or
cardiac death (odds ratio=0.01, p=0.041).
Conclusions: Non-invasively acquired fatty liver indices, and particularly APRI, are associated with coincident
peripheral arterial damage as well as with adverse cardiac outcome in a population at high cardiovascular risk.
Further investigation is warranted to clarify the clinical value of APRI as a possible biomarker of cardiovascular risk.
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Liver enzymes and hepatic insulin resistance are predictive of incident hypertension. Data from the D.E.S.I.R.
and RISC cohorts
F. Bonnet1,8, A. Gastaldelli2, A. Natali3, R. Roussel 4 , J. Petrie5 , J. Tichet 6 , M. Marre 4 ,, B. Balkau8 for the
D.E.S.I.R. and RISC Study Groups
1

Service Endocrinologie-Diabétologie, CHU Rennes, Université Rennes 1, Rennes, France
Clinical Physiology CNR, Cardiometabolic Risk Laboratory, Pisa, Italy
3
Department of Internal Medicine, University of Pisa, Italy
4
INSERM U1138, Paris, France; AP-HP, Hôpital Bichat, Diabetology Endocrinology Nutrition, Université Paris Diderot, Paris,
France
5
Institute of Cardiovascular and Medical Sciences, University of Glasgow, UK
6
IRSA, La Riche, France
8
Inserm, Centre for research in Epidemiology and Population Health (CESP), U1018, Villejuif, France, University Paris-Sud,
University Versailles Saint-Quentin, UMRS 1018
2

Background: An association between liver enzymes with diabetes and cardiovascular risk has been established.
However, their association with incident hypertension has not been characterized. Furthermore the relationship
between hepatic insulin resistance and the development of hypertension remains poorly understood. The aim of the
present study was to investigate whether liver markers are related with incident hypertension, independently of other
metabolic risk factors, including peripheral insulin resistance. We also investigated the relation between hepatic
insulin resistance and incident hypertension.
Methods: We studied 2565 normotensive participants from the D.E.S.I.R. cohort and 1053 non-diabetic and
normotensive individuals from the RISC cohort. Hepatic insulin resistance was investigated in a subgroup of 393
participants who had a measure of endogenous glucose production in the fasting state.
Results: In the D.E.S.I.R. cohort, the incidence of hypertension over nine years increased progressively across the
quartiles groups of both gamma-glutamyltransferase (GGT) and alanine aminotransferase (ALT) at baseline, but not
of asparate transaminase.
After adjustment for sex, age, waist circumference, fasting glucose, smoking and alcohol intake, only GGT was
significantly related with incident hypertension [OR: 1.21, 95% confidence interval (1.10-1.34), P=0.0001]. Fatty
liver index (FLI), as considered as a continuous value, was also predictive of hypertension. Furthermore, having a
FLI ≥60 at baseline was associated with an increased risk of incident hypertension after 9 years in the multivariate
model [odds ratio: 1.25 (1.07-1.45), P=0.004].
In the RISC cohort, baseline GGT [OR: 1.25, 95% CI (1.03-1.52), P=0.026] but not ALT nor the fatty liver index
were associated with 3-year incident hypertension, after adjustment for sex, center, age, waist, smoking and alcohol
intake. Hepatic insulin resistance index was positively related with the risk of 3-year incident hypertension
[standardized odds ratio: 1.54 (1.07-2.21), P=0.02] in the multiple regression and this was independent of the fatty
liver index but no longer significant after adjusting on GGT.
Conclusion: In a healthy population, GGT levels, including within the normal range, were associated with the risk of
incident hypertension. Enhanced hepatic insulin resistance predicted the onset of hypertension and may be a link
between liver markers and the development of hypertension.
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Insulin resistance, lipid metabolism and amino acids alteration are metabolic factor involved in
hepatocellular carcinoma
M. Gaggini1, M.Cabiati1, S. Del Ry1, G. Basta1, P. De Simone2, V. Della Latta1, F. Filipponi2, A. Gastaldelli1
1

Cardiometabolic Risk Unit, Institute of Clinical Physiology, CNR, Pisa, Italy
Hepatobiliary surgery and liver transplantation, University of Pisa Medical School Hospital, Pisa Italy

2

Background: Hepatocellular carcinoma (HCC) is the main type of primary liver cancer and although viral infections
(HCV and HBV) and excess alcohol intake have been considered the major risk factors for HCC development, recent
data showed that subjects with metabolic alterations, i.e., insulin resistance (IR) and type 2 diabetes (T2DM), are at
higher risk for HCC. In the development of hepatocarcinogenesis (HCC) different metabolic pathways are possibly
involved, including dysfunction in lipid metabolism and lipotoxicity, an imbalance in amino acids
synthesis/catabolism, in particular Aromatic Amino acids (AAAs), inflammation and apoptosis. Thus, we have
studied in liver and plasma of patients with HCC undergoing liver transplant (LT) the alteration in adipose tissue IR,
hepatic lipid metabolism and amino acids profile that may explain the relationship with metabolic complication and
hepatocarcinogenesis.
Methods: In 31 patients with HCC (all with HCV infection) and 21 healthy subjects (CT) we have evaluated by
LCMS plasma metabolites involved in lipotoxicity and by GCMS FFAs composition and amino acids profile. We
calculated indexes of insulin resistance, as Adipo-IR= FFA x Insulin and HOMA = glucose x Insulin/22.5,
palmitic/linoleic acid (16:0/18:2) as a surrogate of DNL index, unsaturated to saturated fat ratio (PUFA/SFA). In
liver tissue of 13 patients with HCC undergoing LT and 17 donors we measured the expression of several genes:
Stearoyl-CoA Desaturase-1 (SCD1), Sterol Regulatory Element-Binding Protein 1 (SREBP-1), CarbohydrateResponsive Element-Binding Protein (ChREBP), Notch Homolog 1 Translocation-Associated (NOTCH1) and B-cell
lymphoma (Bcl-2) by Real-Time PCR analysis. We also evaluated hepatic concentration of lysophosphocholines
(LPC) and ceramides (CER) by LC-MS.
Results: We found that HCC patients compared to CT are more insulin resistant (Adipo-IR 14.5±2.5 vs 5.6±0.9,
HOMA 7.4±0.94 vs 2.04±0.32, all p<0.05), they show increased lipotoxicity, as shown by reduced PUFA/SFA ratio
(0.43±0.036 vs 0.9±0.029, p<0.0001) and increased palmitic/linoleic ratio (1.05±0.05 vs 1.8±0.08, p<0.0001) and
also an increased in AAAs ( 120.5±4.7 vs 231.7±16.1 p<0.0001). Moreover palmitic/linoleic ratio increased in
parallel to Adipo-IR and HOMA IR (R=0.40, p=0.0017,R=0.62, p<0.0001) as well as AAAs (R=0.46, p= 0.0008,
R=0.61, p<0.0001).
In these patients we also evaluated the hepatic expression of genes involved in lipid metabolism and apoptosis both
in the explanted liver as well in the liver of the donors. The gene expression of SCD1 (p=0.02), NOTCH1 (p=0.05)
and Bcl-2 (p=0.006) were higher in the liver of patients with HCC compared to donors. LC-MS showed a lipotoxic
profile in the nontumor liver tissue of patients with decreased liver content of LPC (LPC-16:0 (54.3±10.3 vs
81.4±6.8), LPC 18:2 (vs 24.2±6.6 vs 45.4±5.1), LPC 24:0 (3.8±1.4 vs 6.5±0.78) all p<0.05. We did not find
differences in ceramides concentration.
Conclusion: Patients with HCC display an alteration in lipid profile and Aromatic Amino Acids associated to the
increased IR. Moreover in liver tissue there was an enhanced expression of genes involved in lipogenesis and
apoptosis which can be related to cell damage and lipotoxicity
This study was funded by the CNR-Interomics project
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Is 3D face morphology related to cardiometabolic risk? Preliminary results from the SEMEOTICONS
project.
M.A. Pascali1, M. Gaggini2, D. Giorgi1, E. Buzzigoli2, S. Colantonio1, G. Coppini2, A. Gastaldelli2, M.- A. Morales2
1
2

Institute of Information Science and Technologies, CNR, Pisa, Italy
Institute of Clinical Physiology, CNR, Pisa, Italy

Background: Cardiovascular and metabolic diseases represent the major causes of morbidity and mortality in the
Western Countries. Obesity prevalence is rapidly increasing together with a global increase in the risk of developing
related diseases, like type 2 diabetes mellitus (T2DM), arterial hypertension, hyperlipidemia, coronary and
cerebrovascular disease (CVD). The central idea of the FP7-ICT project SEMEOTICONS (“SEMEiotic Oriented
Technology for Individual’s CardiOmetabolic risk self-assessmeNt and Self-monitoring”) is to analyze the face as a
major indicator of individual’s wellbeing for the prevention of cardiometabolic disease (CMD).
The face represents a potential source of information of health status. The SEMEOTICONS project is aimed to
evaluate whether parameters derived from face analysis (3D scan, multispectral images for skin chemical
composition) relate with indices of CM risk (e.g. total body fat accumulation, insulin resistance, hyperlipidemia,
endothelial dysfunction).
The aim of this project sub-analysis was to assess whether information about the CM risk and its factors (fat
distribution, insulin resistance and dyslipidemia) can be conveyed by the 3D face morphology. Hence, a set of four
geometric descriptors from 3D shape analysis (the measure of specific curves and areas on the face surface) was
defined.
Methods: In 26 healthy subjects enrolled for the SEMEOTICONS project our geometric descriptors were compared
with metabolic parameters like liver enzymes ( AST, ALT, GGT), HDL, LDL and total cholesterol, triglycerides,
body mass index (BMI), body fat composition (by bioimpedance scale), systolic and diastolic pressure. We also
evaluated the Fatty Liver Index (FLI), an indirect assessment of ectopic fat in the liver and the HOMA index
(glucose * insulin/22.5) as index of insulin resistance.
Results: Morphological features computed on 3D facial data resulted associated with fat-related parameters. All the
four geometrical descriptors of facial morphology correlated with BMI (R>0.65, p<0.007), weight (R>0.60,
p<0.001), waist circumference (R>0.60, p<0.01) and neck circumference (R>0.55, p<0.01). Also, these
morphological features resulted significantly related with FLI (all R>0.42, p<0.05). No significant association was
observed between the morphological descriptors and insulin resistance, or standard biochemical profiles, i.e., lipid
profile and liver function tests, or blood pressure.
Conclusion: In this SEMEOTICONS substudy the 3D analysis of the face showed an association with abdominal and
liver fat accumulation, which are established risk factors for cardiometabolic disease.
This study was funded by the EC FP7/2013-2016 under the grant agreement number 611516.
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Increased intestinal permeability precedes the development of glucose intolerance during high sugar feeding
F.O. Martins1, J. C.P. Silva2, M. P. Macedo1,3, J. G. Jones2,3
1

CEDOC, Chronic Diseases Research Center, NOVA Medical School / Faculdade de Ciências Médicas, Universidade Nova de
Lisboa,
2
CNC-IBILI, Universidade de Coimbra,
3
APDP-Diabetes Portugal Education and Research Center (APDP-ERC), Lisbon, Portugal.

Background: Impaired glucose tolerance is one of the initial milestones in the development of Type 2 diabetes from
fat and/or sugar overnutrition. Increased intestinal permeability (IP) – possibly linked with gut microflora dysbiosismay be a key link between high fat/sugar feeding and development of glucose intolerance. Current methodologies for
assessing IP either involve radioactive tracers or sugar analogues are impractical for routine clinical analyses. We
developed a proprietary high-throughput and practical probe (Perm1) for assessing IP that can be easily combined
with assessment of glucose intolerance. We applied Perm1 to test the hypothesis that increased IP precedes the onset
of glucose intolerance in rodents fed a high sucrose diet.
Methods: Male Wistar rats (6 animals, 10 weeks old) were placed on high sucrose (normal chow + 35% w/v sucrose
in drinking water) for 4 weeks. Intestinal permeability was assessed at baseline and weekly by Perm1 analysis
alongside oral glucose tolerance tests.
Results: With Perm1, we detected a low rate of IP at baseline and a gradual increase on this parameter during the 4
weeks under the sucrose diet. This increase in IP appears after 1 week under sucrose diet and before the onset of
glucose intolerance that only occurs at week 4 of sucrose diet.
Conclusions: In this rodent model of sucrose-induced glucose intolerance, an increase in intestinal permeability was
detected ahead of glucose intolerance. This suggests that a loss of intestinal barrier integrity and consequent leaky
gut establishment – possibly from gut microflora dysbiosis - precedes the development of hepatic and peripheral
insulin resistance in this setting. We developed a simple and sensitive assay for measuring intestinal permeability
that should be translatable to humans.
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Simulation of progression to type 2 diabetes suggests rapid transition to β-cell dysfunction and predominant
effect of β-cell deterioration compared to insulin resistance
R. Bizzotto1, A. Natali2, E. Ferrannini3, and A. Mari1,
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3
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2

Background. Progression toward impaired glucose tolerance and type 2 diabetes has known characteristic glucose
trajectories, but the underlying mechanisms are not known, due to the difficulty of performing adequate tests in long
follow-up studies. We used a mathematical model of glucose homeostasis to elucidate the mechanisms of progression.
Methods. An expanded glucose homeostasis model was developed which includes previously validated models of
insulin secretion, glucose utilization and insulin kinetics. An OGTT was simulated under conditions representing
progression of insulin resistance and beta-cell dysfunction. The parameters were chosen to reproduce the insulin
sensitivity (IS) and beta-cell function (BCF) characteristics observed in cross-sectional studies across the glucose
tolerance spectrum and then used to simulate fasting and 2-h glucose time-trajectories. The effects of BCF and IS
deterioration were also assessed separately.
Results. The model reproduced the BCF and IS patterns observed in
different states of glucose tolerance from cross-sectional studies, such
as the progressive decline of beta-cell glucose sensitivity and IS from
normal to impaired glucose tolerance and diabetes and the inverted-U
relationship between 2-hour glucose and total insulin output. The
fasting and 2-hour glucose trajectories observed in Whitehall II study
were well reproduced under the assumption of a rapid decline in BCF
and IS (figure). When the impairment of glucose and insulin
sensitivity were simulated separately (figure), the former had a higher
impact on both basal and 2-hour glucose increases. Moreover, the
impairment of one factor alone was not sufficient to produce the
expected hyperglycaemia (~7.5 mmol/L fasting and ~12 mmol/L 2hour glucose concentration after brisk increase at diabetes diagnosis).
Conclusions. Mathematical modeling of glucose homeostasis can
reproduce the BCF and IS features observed across the spectrum of
glucose tolerance and simulate the glucose time trajectories from
normal glucose regulation to type 2 diabetes. To fit the observed
glycemic patterns, rapid deterioration of beta-cell glucose sensitivity
and insulin sensitivity are both needed, and the effect of the former is
predominant.
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Evening Social Events
Friday 13th May

19:00 City Tour
20:30 Private Dinner at the Arsenali Repubblicani
22:30 Concert for Cello and Piano

Program
F. Chopin
(1810-1849)

J. Brahms
(1833-1897)

Cello and piano G minor Sonata, Op. 65
1.
2.
3.
4.

Allegro moderato
Scherzo (Allegro con brio)
Largo
Finale: Allegro

Cello and piano E minor Sonata, Op. 38
1.
2.
3.

Allegro non troppo
Allegretto quasi Menuetto
Allegro

Performers: Fernando Scarselli (cellist), Giovanni Del Vecchio (pianist).
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The Arsenali Repubblicani, built in 1329, were the dockyards where the Maritime Republic
of Pisa built its vessels, galleys and merchant ships. They have recently been reconstructed
and represent an important archaeological site of the city of Pisa.
Fernando Scarselli, cellist, graduated with honors in 1987 at the Conservatory “L. Cherubini”
in Florence, under the guidance of Maestro Settimio Guadagni. He collaborated with the
Maggio Musicale Fiorentino Orchestra from 1988 to 1994 and has been a staff cellist at Teatro
San Carlo in Naples. He was awarded a first place in several national and international
competitions, such as Moncalieri (1988), Stresa (1989), Matera, Rodi Garganico, Lamezia
Terme (1990). In 1994 he became professor of cello at the Conservatory of Potenza. He
currently performs in several concert activities and tours in France and Austria. Fernando
Scarselli has been professor at the Conservatory “N. Paganini” in Genova and the
Conservatory “F. Venezze” in Rovigo. He currently teaches at the Conservatory “L. Cherubini”
in Florence.
Giovanni Del Vecchio, pianist, graduated with honors at the young age of eighteen at the
Musical Institute “Boccherini” in Lucca under the guidance of Rossana Bottai. He trained in
chamber music at the “Scuola di musica di Fiesole“ under the guidance of Dario De Rosa,
Maureen Jones, Amedeo Baldovino and Renato Zanettovich; he has studied composition with
Gaetano Giani Luporini. In 1978 he won the “Pietro Napoli” prize in Livorno, in 1983 he won
third prize at the “Cata Monti” competition in Trieste and at the “Arcangelo Speranza”
competition in Taranto. He currently teaches in schools and conservatories. He has taught at
the Conservatory “B. Marcello” in Venice and since 2005 he is professor of Score Reading at
the Conservatory “L. Cherubini” in Florence. He has published choral and instrumental
transcriptions and adaptations, as well as several articles in peer reviewed journals. He has
been member of the jury in piano competitions and has conducted choirs in operas. He has
also been professor at the Philosophy Department in the University of Florence. He currently
performs piano concerts, and is a choral and orchestral director.
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