
Giuseppe Carruba 
 

Responsabile SIRS 
ARNAS-Civico, Palermo 

		
Olio	di	Oliva	e	Nutrizione:		

Aspe4	Salu6s6ci	

Ragusa,	7	Giugno	2018	



Epidemiologia	delle		
mala4e	non-trasmissibili	(NCDs)	





Health Statistics and Information Systems 

Distribuzione delle cause di morte nel mondo  
per tipo e per sesso - WHO, 2011 

Gruppo	I:		
Mala,e	trasmissibili,	
materne,	perinatali	e	
condizioni	nutrizionali	

Gruppo	II:		
Mala,e	

Non-Trasmissibili	

Gruppo	III:		
Mor;	

Accidentali	

Maschi,  
13% 

Male,  
34% 

Maschi,  
6% 

Femmine, 
12% 

Femmine, 
32% 

Femmine, 
3% 



37%	

27%	
13%	

9%	

10%	
4%	

Distribuzione	percentuale	delle	cause	di	morte		
da	mala4e	non	strasmissibili	(NCD)	–	WHO	2014	





Background	

•  È	in	corso	un	radicale	mutamento	
del	profilo	epidemiologico	

•  La	quota	maggiore	della	spesa	
sanitaria	è	oggi	condizionata	dalla	
diffusione	di	problemi	di	salute	
derivan6	dal	progressivo	aumento	
di	frequenza	di	cronicità	(*)		

•  Le	mala4e	croniche	dunque	
rappresentano	un	problema	
rilevante	di	salute	pubblica	nei	
paesi	sviluppa6	per	il	peso	
maggiore	per	il	sistema	sanitario,	
l’economia	e	la	società,	che	
aumenta	con6nuamente	

(*) Fonte OMS:  Preventing chronic diseases: a vital investment (2004) 

L’80%	del	carico	di	mala4a	è	sostenuta	da	
sole	4	cause	

Mortalità	proporzionale	per	cause	Sicilia.	Fonte	
ReNCaM	(2004-2012)	
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Spesa	per	mala4e	croniche	in	Sicilia	

	
	
	
	
70	%	Spesa	Totale	
	
4.566.000.000	euro	
	
2.644.000.000	ospedaliera	
808.000.000	specialis6ca	
1.094.000.000	farmaci	
	
	
	
	
	
	
	
	



La	Grande	
Transizione	Alimentare	



Il	consumo	di	zuccheri	è	enormemente	
aumentato	negli	ul6mi	160	anni	



Il	consumo	di	soda	e	succhi	di	fruda	
zucchera6	è	enormemente	aumentato		

negli	ul6mi	40	anni	



I	consumatori	fanno	uso	sempre	maggiore	di	
oli	processa6	e	grassi	TRANS	



Modifiche	dei	consumi	alimentari	1960-2012	

Giampaoli	et	al,	Epidemiol	Prev	2015;	39:373-379	



Aderenza	ad	“Indice	Mediterraneo”		

Giampaoli	et	al,	Epidemiol	Prev	2015;	39:373-379	



L’introito	calorico	medio	è	aumentato	
di	oltre	400	kcal/giorno	



Trend	dell’introito	calorico	medio	giornaliero	nel	mondo		



Dispendio	energe6co	lavora6vo	e	calorico		
dagli	anni	‘60	ad	oggi	



Incremento	ponderale	lavoro-associato		
dagli	anni	‘60	ad	oggi	



Prevenzione	Primaria:	
gli	Strumen6		



(fonte: WHO the European Health Report) 

I	fadori	di	rischio		

Proporzione di disability-adjusted life year (DALY ) attribuibile ai  7 principali  fattori di rischio delle malattie croniche 

Le principali malattie croniche hanno alla base 7 principali fattori di 
rischio che sostengono quindi gran parte della spesa sanitaria:  



La	Dieta	Mediterranea:		
uno	strumento	di	prevenzione	primaria	



Timeline	of	Seven	Countries	Studies	



La	Dieta	Mediterranea	
Modello	 alimentare	 complesso	 caraderizzato	 da	 un	 consumo	
elevato	di	fruda	e	verdura,	grano	duro	e	cereali	integrali,	fruda	
secca	 (noci,	mandorle),	pesce	e	carni	bianche;	da	un	consumo	
moderato	di	uova	e	prodo4	caseari	e	da	un	consumo	limitato	
di	carni	rosse,	zuccheri	raffina6	e	grassi	animali.		

Caraderis6che	dis6n6ve	
§ 	Cereali	per	oltre	il	60%	delle	calorie	totali	
§ 	Grassi	inferiori	al	30%	
§ 	Prevalenza	dell’olio	EVO	per	oltre	il	70%	dei	grassi	aggiun6	
§ 	Prevalenza	degli	acidi	grassi	insaturi	sui	saturi	
§ 	Aumento	del	rapporto	ω3/ω6	

Ferro-Luzzi	&	SeAe,	Eur	J	Clin	Nutr	1989;	43:	13.	



adherence to a Mediterranean diet significantly
reduced the occurrence of and mortality from neo-
plasm (relative risk 0.94, 0.92 to 0.96; P<0.0001)
(I2=0%; P=0.5) (fig 4). Finally, the overall analysis
showed a significant reduction in incidence of Parkin-
son’s disease andAlzheimer’s disease associatedwith a
higher score of adherence to a Mediterranean diet
(relative risk 0.87, 0.80 to 0.96; P=0.004), with no
heterogeneity among the studies (I2=0%; P=0.5) (fig 5).

Sensitivity analyses

Studies included in this meta-analysis varied in some
characteristics. Because suchheterogeneity of studies is
likely to produce heterogeneity of effect sizes across
studies, we did some sensitivity analyses. Table 2
shows the different subgroup analyses on studies
evaluating overall mortality as clinical outcome.
These analyses showed no significant influence of any
variable (country of origin of the study, sex, follow-up
time, quality of the studies) on the overall results of the
meta-analysis.

Publication bias

To assess the presence of publication bias, we
computed the failsafeN for each of themain outcomes.
Each failsafe N (580 for studies evaluating overall
mortality as main outcome, 68 for studies with

cardiovascular mortality as main outcome, 72 for
incidence of or mortality from cancer, and 43 for
incidence of degenerative diseases) far exceeded
Rosenthal’s recommendation (failsafe N>5k+10,
where k is the number of studies included in the
analysis) for a robust effect of the overall analysis.

DISCUSSION
This meta-analysis shows, in an overall analysis
comprisingmore than 1.5 million healthy subjects and
40 000 fatal and non-fatal events, that greater adher-
ence to aMediterranean diet is significantly associated
with a reduced risk of overall mortality, cardiovascular
mortality, cancer incidence and mortality, and inci-
dence of Parkinson’s disease and Alzheimer’s disease.
The cumulative analysis of 12 cohort studies shows that
a two point increase in the score for adherence to a
Mediterranean diet determines a 9% reduction in
overall mortality, a 9% reduction in mortality from
cardiovascular diseases, a 6% reduction in incidence of
or mortality from neoplasm, and a 13% reduction in
incidence of Parkinson’s disease and Alzheimer’s
disease. To the best of our knowledge, this is the first
report that has systematically assessed, through meta-
analysis, the possible associationbetween adherence to
aMediterranean diet, mortality, and the occurrence of
chronic diseases in the general population.

Diet and disease
The effect of diet on human health has been amply
reported in many epidemiological, population based,
and randomised clinical trials, providing evidence that
a dietary pattern rich in some beneficial food groups
such as fruit, vegetables, whole grains, and fish can
reduce the incidence of cardiovascular and neoplastic
diseases.7 However, until now, the vast majority of
studies followed the approach of assessing single
nutrients or food groups in relation to the occurrence of
disease.4 8 9 This approach seems to have several
conceptual and methodological limitations, because
food components of diet present synergistic and
antagonist interactions and because people eat a
complex of nutrients.5 Therefore, over the past few
years, researchers have shifted their attention from the
evaluation of single nutrients to the analysis of dietary
pattern as a whole.6w1-w10 As a result, an increasing
number of studies have been done by summing foods
considered to be important for health to provide an
overall measure of dietary quality—that is, a quality
diet score.6

In this context, a prominent position has been
occupied by studies evaluating adherence to a Medi-
terranean diet, because of its well known and evidence
based beneficial effects on humanhealth. Indeed, since
the early 1970s many investigators have reported the
beneficial role of the Mediterranean diet, as originally
reported by Keys in the pioneering seven countries
study.3 A diet rich in fruits, vegetables, legumes, and
cereals,witholiveoil as the only source of fat,moderate
consumption of red wine especially during meals, and
low consumption of red meat has been shown to be

  Knoops et al 2004w5

  Lagiou et al 2006w7

  Fung et al 2006w8

  Mitrou et al 2007 (men)w11

  Mitrou et al 2007 (women)w11

  Benetou et al 2008w12

Total
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Fig 4 | Risk of occurrence of or mortality from cancer associated with two point increase in
adherence score for Mediterranean diet. Squares represent effect size; extended lines show 95%
confidence intervals; diamond represents total effect size
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Fig 5 | Risk of Parkinson’s disease and Alzheimer’s disease associated with two point increase in
adherence score for Mediterranean diet. Squares represent effect size; extended lines show 95%
confidence intervals; diamond represents total effect size

RESEARCH

BMJ | ONLINE FIRST | bmj.com page 5 of 7

adherence to a Mediterranean diet significantly
reduced the occurrence of and mortality from neo-
plasm (relative risk 0.94, 0.92 to 0.96; P<0.0001)
(I2=0%; P=0.5) (fig 4). Finally, the overall analysis
showed a significant reduction in incidence of Parkin-
son’s disease andAlzheimer’s disease associatedwith a
higher score of adherence to a Mediterranean diet
(relative risk 0.87, 0.80 to 0.96; P=0.004), with no
heterogeneity among the studies (I2=0%; P=0.5) (fig 5).

Sensitivity analyses

Studies included in this meta-analysis varied in some
characteristics. Because suchheterogeneity of studies is
likely to produce heterogeneity of effect sizes across
studies, we did some sensitivity analyses. Table 2
shows the different subgroup analyses on studies
evaluating overall mortality as clinical outcome.
These analyses showed no significant influence of any
variable (country of origin of the study, sex, follow-up
time, quality of the studies) on the overall results of the
meta-analysis.

Publication bias

To assess the presence of publication bias, we
computed the failsafeN for each of themain outcomes.
Each failsafe N (580 for studies evaluating overall
mortality as main outcome, 68 for studies with

cardiovascular mortality as main outcome, 72 for
incidence of or mortality from cancer, and 43 for
incidence of degenerative diseases) far exceeded
Rosenthal’s recommendation (failsafe N>5k+10,
where k is the number of studies included in the
analysis) for a robust effect of the overall analysis.

DISCUSSION
This meta-analysis shows, in an overall analysis
comprisingmore than 1.5 million healthy subjects and
40 000 fatal and non-fatal events, that greater adher-
ence to aMediterranean diet is significantly associated
with a reduced risk of overall mortality, cardiovascular
mortality, cancer incidence and mortality, and inci-
dence of Parkinson’s disease and Alzheimer’s disease.
The cumulative analysis of 12 cohort studies shows that
a two point increase in the score for adherence to a
Mediterranean diet determines a 9% reduction in
overall mortality, a 9% reduction in mortality from
cardiovascular diseases, a 6% reduction in incidence of
or mortality from neoplasm, and a 13% reduction in
incidence of Parkinson’s disease and Alzheimer’s
disease. To the best of our knowledge, this is the first
report that has systematically assessed, through meta-
analysis, the possible associationbetween adherence to
aMediterranean diet, mortality, and the occurrence of
chronic diseases in the general population.

Diet and disease
The effect of diet on human health has been amply
reported in many epidemiological, population based,
and randomised clinical trials, providing evidence that
a dietary pattern rich in some beneficial food groups
such as fruit, vegetables, whole grains, and fish can
reduce the incidence of cardiovascular and neoplastic
diseases.7 However, until now, the vast majority of
studies followed the approach of assessing single
nutrients or food groups in relation to the occurrence of
disease.4 8 9 This approach seems to have several
conceptual and methodological limitations, because
food components of diet present synergistic and
antagonist interactions and because people eat a
complex of nutrients.5 Therefore, over the past few
years, researchers have shifted their attention from the
evaluation of single nutrients to the analysis of dietary
pattern as a whole.6w1-w10 As a result, an increasing
number of studies have been done by summing foods
considered to be important for health to provide an
overall measure of dietary quality—that is, a quality
diet score.6

In this context, a prominent position has been
occupied by studies evaluating adherence to a Medi-
terranean diet, because of its well known and evidence
based beneficial effects on humanhealth. Indeed, since
the early 1970s many investigators have reported the
beneficial role of the Mediterranean diet, as originally
reported by Keys in the pioneering seven countries
study.3 A diet rich in fruits, vegetables, legumes, and
cereals,witholiveoil as the only source of fat,moderate
consumption of red wine especially during meals, and
low consumption of red meat has been shown to be
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We calculated random summary relative risks with
95% confidence intervals by using an inverse variance
method.

We grouped the studies according to the different
clinical outcomes (mortality from all causes, mortality
from cardiovascular diseases, incidence of ormortality
from cancer, and incidence of Parkinson’s disease and
Alzheimer’s disease). We assessed the potential
sources of heterogeneity by using the standard χ2 test.
In addition, we used the I2 statistic to investigate
heterogeneity by examining the extent of inconsis-
tency across the study results. To examine the potential
source of heterogeneity across studies evaluating
overallmortality, we did sensitivity analyses according
to some characteristics of the studies—sex (male,
female), country of origin (European countries, United
States, other countries), follow-up time (beloworabove
the median follow-up time of the studies: 8 years), and
the quality of the studies (low, high). To assess the
presence of publication bias, we computed the “failsafe
N” for each of the main outcomes; this value is an
estimate of the number of studies with null results
that would need to be added to the meta-analysis
to reduce the overall observed significant result to
non-significance.

RESULTS
Characteristics of study cohorts
Sample sizes varied between 161 and 214 284, with a
follow-up time ranging from3.7 to 18 years.Outcomes
of interest were overall mortality, cardiovascular
mortality, incidence of or mortality from neoplastic
disease, and incidence of Parkinson’s disease and
Alzheimer’s disease. Only six out of 12 studies were
done in Mediterranean populations.w1 w3-w6 w12 The
remaining cohorts comprised US populations,w8-w11

northern Europeans,w5-w7 and a cohort of Europeans
living inAustralia.w3The total numberof subjects in the
included studies was 1 574 299.

Main outcomes
According to the different clinical outcomes, overall
mortality was evaluated in eight cohorts (nine studies)
for a total of 514 816 subjects and 33 576 deaths,
cardiovascular mortality in three cohorts (four studies)
including a total of 404 491 subjects and 3876 fatal
events, cancer incidence/mortality in five cohorts (six
studies) comprising 521 366 subjects and 10 929
events, and incidence of Parkinson’s disease and
Alzheimer’s disease in two cohorts (three studies) for
a total of 133 626 subjects and 783 cases.
Figure 2 shows the cumulative analysis for studies

that analysed overall mortality as the primary clinical
outcome. Using a random effectsmodel, we found that
a two point increase in score for adherence to a
Mediterranean diet was significantly associated with a
reduced risk of mortality from any cause (relative risk
0.91, 95% confidence interval 0.89 to 0.94; P<0.0001).
Significant heterogeneity was present among the
studies (I2=48.8%; P=0.05). However, after exclusion
of the paper by Trichopoulou et al 2003 that analysed
the same cohort as Trichopoulou et al 2005,w4 w6 the
significant association with overall mortality remained
(relative risk 0.92, 0.91 to 0.94; P<0.0001), showing no
significant heterogeneity (I2=18.3%; P=0.3).
Similarly figure 3 shows that a greater adherence to a

Mediterranean diet significantly reduced the risk of
mortality from cardiovascular diseases (relative risk
0.91, 0.87 to 0.95; P<0.0001) with non-significant
heterogeneity (I2=32.6%; P=0.2). Furthermore, greater

  Trichopoulou et al 1995w1

  Kouri-Blazos et al 1999w2

  Lasheras et al 2000w3

  Trichopoulou et al 2003w4

  Knoops et al 2004w5

  Trichopoulou et al 2005w6

  Lagiou et al 2006w7

  Mitrou et al 2007 (men)w11

  Mitrou et al 2007 (women)w11

Total

0.69 (0.48 to 0.99)
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Fig 2 | Risk of all cause mortality associated with two point increase in adherence score for
Mediterraneandiet. Squares represent effect size; extended lines show95%confidence intervals;
diamond represents total effect size

Table 2 | Sensitivity analysis

Variable (No of studies) Relative risk (95% CI)

Sex:

Male (7) 0.89 (0.85 to 0.94)

Female (8) 0.90 (0.86 to 0.94)

Country of origin:

Europe (6) 0.87 (0.81 to 0.94)

United States/Australia (3) 0.93 (0.91 to 0.94)

Follow-up time:

<8 years (4) 0.82 (0.69 to 0.97)

>8 years (5) 0.92 (0.91 to 0.94)

Study quality:

Low (3) 0.89 (0.83 to 0.99)

High (6) 0.92 (0.90 to 0.94)

  Trichopoulou et al 2003w4

  Knoops et al 2004w5

  Mitrou et al 2007 (men)w11

  Mitrou et al 2007 (women)w11

Total

Relative risk
(95% CI)

Relative risk
(95% CI)

0.82 (0.69 to 0.97)

0.84 (0.76 to 0.94)

0.92 (0.89 to 0.96)

0.93 (0.88 to 0.99)

0.91 (0.87 to 0.95)

5.90

14.34

47.83

31.93
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Study
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Fig 3 | Risk of mortality from cardiovascular diseases associated with two point increase in
adherence score for Mediterranean diet. Squares represent effect size; extended lines show 95%
confidence intervals; diamond represents total effect size
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We calculated random summary relative risks with
95% confidence intervals by using an inverse variance
method.

We grouped the studies according to the different
clinical outcomes (mortality from all causes, mortality
from cardiovascular diseases, incidence of ormortality
from cancer, and incidence of Parkinson’s disease and
Alzheimer’s disease). We assessed the potential
sources of heterogeneity by using the standard χ2 test.
In addition, we used the I2 statistic to investigate
heterogeneity by examining the extent of inconsis-
tency across the study results. To examine the potential
source of heterogeneity across studies evaluating
overallmortality, we did sensitivity analyses according
to some characteristics of the studies—sex (male,
female), country of origin (European countries, United
States, other countries), follow-up time (beloworabove
the median follow-up time of the studies: 8 years), and
the quality of the studies (low, high). To assess the
presence of publication bias, we computed the “failsafe
N” for each of the main outcomes; this value is an
estimate of the number of studies with null results
that would need to be added to the meta-analysis
to reduce the overall observed significant result to
non-significance.

RESULTS
Characteristics of study cohorts
Sample sizes varied between 161 and 214 284, with a
follow-up time ranging from3.7 to 18 years.Outcomes
of interest were overall mortality, cardiovascular
mortality, incidence of or mortality from neoplastic
disease, and incidence of Parkinson’s disease and
Alzheimer’s disease. Only six out of 12 studies were
done in Mediterranean populations.w1 w3-w6 w12 The
remaining cohorts comprised US populations,w8-w11

northern Europeans,w5-w7 and a cohort of Europeans
living inAustralia.w3The total numberof subjects in the
included studies was 1 574 299.

Main outcomes
According to the different clinical outcomes, overall
mortality was evaluated in eight cohorts (nine studies)
for a total of 514 816 subjects and 33 576 deaths,
cardiovascular mortality in three cohorts (four studies)
including a total of 404 491 subjects and 3876 fatal
events, cancer incidence/mortality in five cohorts (six
studies) comprising 521 366 subjects and 10 929
events, and incidence of Parkinson’s disease and
Alzheimer’s disease in two cohorts (three studies) for
a total of 133 626 subjects and 783 cases.
Figure 2 shows the cumulative analysis for studies

that analysed overall mortality as the primary clinical
outcome. Using a random effectsmodel, we found that
a two point increase in score for adherence to a
Mediterranean diet was significantly associated with a
reduced risk of mortality from any cause (relative risk
0.91, 95% confidence interval 0.89 to 0.94; P<0.0001).
Significant heterogeneity was present among the
studies (I2=48.8%; P=0.05). However, after exclusion
of the paper by Trichopoulou et al 2003 that analysed
the same cohort as Trichopoulou et al 2005,w4 w6 the
significant association with overall mortality remained
(relative risk 0.92, 0.91 to 0.94; P<0.0001), showing no
significant heterogeneity (I2=18.3%; P=0.3).
Similarly figure 3 shows that a greater adherence to a

Mediterranean diet significantly reduced the risk of
mortality from cardiovascular diseases (relative risk
0.91, 0.87 to 0.95; P<0.0001) with non-significant
heterogeneity (I2=32.6%; P=0.2). Furthermore, greater
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Table 2 | Sensitivity analysis

Variable (No of studies) Relative risk (95% CI)

Sex:

Male (7) 0.89 (0.85 to 0.94)

Female (8) 0.90 (0.86 to 0.94)

Country of origin:

Europe (6) 0.87 (0.81 to 0.94)

United States/Australia (3) 0.93 (0.91 to 0.94)

Follow-up time:

<8 years (4) 0.82 (0.69 to 0.97)

>8 years (5) 0.92 (0.91 to 0.94)

Study quality:

Low (3) 0.89 (0.83 to 0.99)

High (6) 0.92 (0.90 to 0.94)
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confidence intervals; diamond represents total effect size
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Meccanismi	epigene6ci	di	regolazione	genica	



Studi	di	
Intervento	Alimentare	



The MeDiet Project 

 

Progetto 

U.O. Oncologia Sperimentale, Dipartimento Oncologico, ARNAS-Civico, Palermo 



Il	Progedo	MeDiet:	
il	disegno	

l  Studio	di	intervento	alimentare	su	donne	sane	

l  120	donne,	60	di	intervento	e	60	di	controllo		

l  Scopo:	valutare	gli	effe4	di	una	dieta	tradizionale	
siciliana	controllata	per	la	prevenzione	del	tumore	
della	mammella	



 Food frequency 
 24h recall 

Randomization 

 
Sample and data collection 

 Baseline 
 

Sample and data collection 
6 months 

Pre-baseline examination 
Included in the trial (n=115) 

Serum testosterone≥0,14 ng/ml 

Women (n=300, aged 44-71) 
Eligible and Enrolled (n=230) 

Completed trial 
(n=57) 

Intervention group 
(n= 58) 

Completed trial 
(n=57) 

 Food frequency 
 24h recall 

Control group  
(n= 57) 

 

Progetto Study design 

HPLC analysis of 
urinary estrogens 

HPLC analysis of 
urinary estrogens 



				INTERVENTO	 	CONTROLLO	
Prima	 Dopo	 P	value	 Prima	 Dopo	 P	value	

Patate	 23,7	 11,4	 0,001	 18,6	 14,8	 0,071	
Vegetali	 109,6	 120,5	 0,344	 79,8	 94,8	 0,070	
Pomodori	 67,0	 58,5	 0,069	 55,9	 60,9	 0,169	
Cavoli	 14,9	 14,9	 0,997	 10,0	 7,8	 0,178	
Aglio,	cipolla	 22,4	 31,6	 0,034	 16,8	 21,8	 0,257	
Legumi	 31,5	 41,0	 0,017	 24,8	 28,1	 0,342	
Fruda	 397,9	 337,0	 0,087	 445,6	 402,6	 0,409	
Fruda	secca	 1,6	 4,5	 0,001	 2,3	 2,0	 0,745	
Lade,	yogurt	 140,0	 170,8	 0,352	 199,2	 183,1	 0,325	
Formaggi	 56,8	 21,5	 0,000	 43,3	 40,4	 0,624	
Pasta	 55,9	 42,9	 0,045	 40,9	 40,1	 0,956	
Riso	 4,6	 6,5	 0,318	 4,9	 5,8	 0,333	
Pane	 119,0	 104,3	 0,470	 115,3	 84,3	 0,021	
Carni	rosse	 43,2	 17,9	 0,000	 37,1	 35,8	 0,671	
Carni	bianche	 20,7	 21,1	 0,864	 23,0	 23,1	 0,968	
Carni	conservate	 17,8	 6,3	 0,000	 11,6	 11,6	 0,997	
Pesce	 47,7	 58,4	 0,089	 49,6	 41,3	 0,060	
Uova	 22,9	 17,7	 0,026	 14,2	 15,8	 0,251	
Olio	EV	di	oliva	 28,9	 33,5	 0,071	 24,3	 26,1	 0,230	
Altri	grassi	 3,8	 1,2	 0,001	 1,6	 1,9	 0,353	
Dolci	 65,4	 43,4	 0,006	 77,5	 72,6	 0,657	
Bibite	gasate	 42,7	 8,7	 0,125	 15,0	 8,2	 0,153	
Vino	rosso		 44,2	 120,5	 0,099	 42,2	 22,3	 0,401	
Vino	bianco	 20,7	 6,3	 0,043	 21,9	 11,9	 0,089	

Modificazioni	alimentari	nelle	donne	di	intervento	e	di	controllo	



Nutrien6	 					Intervento	 									Controllo	
Prima	 Dopo	 Prima	 Dopo	

Proteine	totali	 16,1	 14,9	 16,1	 16,2	
			Animali	 10,5	 8,7	 10,3	 10,6	
			Vegetali	 5,7	 6,2	 5,8	 5,6	
Lipidi,	totali	 37,4	 36,5	 34,6	 37,3	
			Animali	 19,4	 13,2	 17,4	 18,3	
			Vegetali	 18,0	 23,3	 17,2	 19,0	
Saturi	 12,6	 9,9	 11,6	 12,3	
Monoinsaturi	 18,5	 20,0	 16,9	 18,7	
			Oleico	 17,4	 19,6	 15,8	 17,6	
Poliinsaturi	 4,1	 4,6	 4,1	 4,2	
			Linoleico	 3,2	 4,5	 3,2	 3,3	
				α-linolenico	 0,5	 0,9	 0,5	 0,5	
			Altri	 0,4	 0,5	 0,4	 0,3	
Carboidra6	 46,6	 45,9	 49,3	 47,8	
Amido	 27,6	 27,2	 26,5	 25,8	
Zucchero	 19,0	 18,7	 22,7	 21,9	
Alcool	 3,2	 6,4	 3,3	 1,8	
Energia	(kcal)	 100,0	 100,0	 100,0	 100,0	

Modificazioni	di	nutrien6	nelle	donne	di	intervento	e	di	controllo	
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Modifiche dei livelli urinari di estrogeni 
nelle donne di controllo e di intervento 



Estrogeni	plasma6ci	



Metabolismo	6ssutale	degli	estrogeni	





Estrogeni:	buoni	e	caNvi	



Deriva6	idrossila6	e	genotossici	degli	estrogeni	

Cavalieri	&	Rogan,	2004	



    BASELINE     SIX MONTHS 
Metabolite (log) Mean          SD Mean            SD P value 
E2 -0,70 0,57 -0,48 0,73 0,042 
2-OHE2 0,78 1,12 0,33 0,88 0,004 
4-OHE2  0,29 0,74 0,37 0,74 0,438 
2-MOE2 -0,99 0,36 -0,95 0,45 0,666 
4-MOE2 -0,56 0,64 -0,53 0,73 0,806 
E1  -0,85 0,74 -0,98 0,50 0,261 
2-OHE1 0,00 0,57 -0,02 0,60 0,855 
4-OHE1 0,10 0,64 0,12 0,63 0,886 
2-MOE1 -0,85 0,46 -0,96 0,22 0,146 
4-MOE1 -0,41 0,48 -0,39 0,44 0,834 
16-EpiE3 0,53 0,99 0,42 0,88 0,535 
16-KetoE2 1,77 0,38 1,62 0,41 0,046 
16α-OHE1  0,10 0,63 0,07 0,74 0,793 
17-EpiE3  1,11 0,93 0,75 0,89 0,021 
E3  1,50 0,48 1,44 0,55 0,514 
Total estrogen 2,36 0,36 2,20 0,29 0,011 

Modifiche degli estrogeni urinari nelle donne di intervento 
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PON02_00451_3361785		

Progedo	Di.Me.Sa.	
(Dieta	Mediterranea		&	Salute)	

Responsabile	Scien6fico	
Dr.	Giuseppe	Carruba	

Project	Manager	
Ing.	Antonio	Giallanza	

Valorizzazione	di	prodo4	6pici	della	Dieta	Mediterranea		
e	loro	impiego	a	fini	salu6s6ci	e	nutraceu6ci	

		
PON02_00667	–	PON02_00451_3361785		



A cura di Giuseppe Sanfilippo – A.D. del Distretto Tecnologico 

CONSORZIO DI RICERCA PER L’INNOVAZIONE TECNOLOGICA, SICILIA AGROBIO E PESCA ECOCOMPATIBILE S.C.A.R.L. 

DiMeSa		

Valorizzazione	di	prodo4	6pici	della	dieta	mediterranea	e	loro	impiego	a	fini		
salu6s6ci	e	nutraceu6ci	

Ricerca	Industriale	
Sviluppo		

Sperimentale	 Formazione	 Totale	

	€		8.695.682,00	 €		876.409,00	 €			965.200,00		 €		10.537.291,00	

Questo	 progedo	 di	 ricerca,	 coniugando	 le	 tema6che	 6piche	 della	 industria	 agro-
alimentare,	 della	 	 scienza	 e	 della	 cultura	 dell’alimentazione	 e	 della	 promozione	 e	
diffusione	 delle	 buone	 pra6che	 alimentari,	 oltrechè	 della	 ricerca	 biomedica	 e	 di	
quella	 sanitaria,	 vuole	 promuovere	 e	 valorizzare	 i	 prodo4	 6pici	 siciliani	 mediante	
interven6	 riguardan6	 sia	 la	 produzione	 che	 la	 “funzionalizzazione”	 degli	 alimen6	
adraverso	 la	 validazione	 clinica	 del	 loro	 potenziale	 salu6s6co,	 indispensabile	 per	 il	
conseguimento	di	claims	dalla	Autorità	Europea	per	la	Sicurezza	Alimentare	(EFSA),	al	
fine	di	guadagnare	immagine	e	compe66vità	sui	merca6	nazionali	ed	esteri	

Responsabile	Scien6fico:	Giuseppe	Carruba,	ARNAS-Civico,	Palermo	
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¡  Agriplast	SrL	
¡  Medivis	
¡  Agroindustry	Advanced	Technologies	(AAT)			
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Analisi	e	iden;ficazione	di	produzioni	
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A	1.1.	–	Produzione	di	oli	extravergini	di	oliva		
da	cul6var	del	germoplasma	autoctono	siciliano		

ad	elevato	contenuto	di	biofenoli	

	
Prof.	Tiziano	Caruso	

Università	degli	Studi	di	Palermo	
Dipar6mento	di	Scienze	Agrarie	e	Forestali	



Obie,vo	Realizza;vo	1	
	A	1.1.2		Selezione	deglii	areali,	georeferenziazione	e	geno6pizzazione		

delle	piante,	caraderizzazione	degli	oli	EVO			
(p

pm
) 
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www.sprintsicilia.it	

	 
	 

Olive	oil	at	higher	content		
of	polyphenols	and	
oleocanthal	(CS	EVO)	

(4	weeks)	

The	DiMeSa	EVO	Clinical	Trial:	Study	Design	

*	Biochemical	&	biomolecular	analyses,	urinary	estrogen,	gene	expression,	miRNA	

*	 *	

*	 *	



www.sprintsicilia.it	

BL	OEVO:	risulta6	principali	
Variabile	 Inizio	 Fine	 p-value*	

Azotemia	 30.85	 28.48	 0.002	
Uricemia	 4.17	 4.29	 0.001	
Glicemia	 85.35	 83.59	 0.021	
Insulinemia	 8.79	 10.33	 <0.001	
Colesterolo	totale		 207.48	 197.12	 <0.001	
Gamma	GT	 21.90	 24.50	 0.001	
Proteinemia	totale	 7.00		 6.91	 0.005	
Sideremia	 76.95	 67.02	 <0.001	
*paired	T	test,	ANOVA	
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Variabile	 Inizio	 Fine	 p-value*	
Cre6ninemia	 0.69	 0.63	 <0.001	
Uricemia	 4.23	 4.43	 0.002	
Glicemia	 89.16	 88.48	 0.023	
Emoglobina	glicata	 5.64	 5.51	 <0.001	
Colesterolo	HDL		 57.87	 59.31	 0.023	
Colesterolo	LDL		 119.62	 102.12	 0.047	
Testosterone	 0.39		 0.36	 0.033	
Estradiolo	 31.40	 23.95	 0.002	

CS	OEVO:	risulta6	principali	

*paired	T	test,	ANOVA	
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Confronto	di	BL	vs	CS	OEVO	

Variabile	 BL	OEVO	 CS	OEVO	 p-value	

Glicemia	 83.59	 88.48	 0.023	

Estradiolo	 37.21	 23.95	 0.027	



Sinopsi	dei	risulta6	
•  Complessivamente,	134	e		49	geni	target		per	sogge4	
sani	e	pazien6	con	tumore	della	mammella	

•  I	geni	target	seleziona6	sulla	base	di	interazioni	
scien6ficamente	consolidate		

•  Geni	target	screena6	mediante	approcci	di	Gene	
Ontology	per	rivelare	annotazioni	pathway-specifiche	

•  La	maggior	parte	dei	geni	target	sono	geni	associa6	a	
“cancer	pathways”	



Quale	futuro?	
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Produzioni	Agroalimentari	Sostenibili	Salu6s6che	e	Iden6ficabili	in	Sicilia		








