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Effetti benefici dellಬintake di Frutta e Verdure

ವ Evidenze indirette: Dieta Mediterranea 

ವ Evidenze dirette

ವ Meccanismi protettivi

ವ Frutta e Verdure vs Integratori

ವ Frutta e Verdure vs Residui Fitofarmaci

Struttura della presentazione



Struttura della presentazione



The Mediterranean and Dietary Approaches to Stop 
Hypertension (DASH… diets and colorectal cancer.

Fung TT et al. Am J Clin Nutr. Am J Clin Nutr. Am J Clin Nutr. Am J Clin Nutr. 2010 92:1429-35.

OBJECTIVE: OBJECTIVE: OBJECTIVE: OBJECTIVE: The objective was to prospectivelyprospectivelyprospectivelyprospectively assess the association between the 
Alternate Mediterranean Diet (aMed… and the DASH-style diet scores and risk of colorectal 

cancer in middle-aged men and women.
DESIGN: DESIGN: DESIGN: DESIGN: A total of 87,256 women and 45,490 menof 87,256 women and 45,490 menof 87,256 women and 45,490 menof 87,256 women and 45,490 men (age 30-55 y for women and 40-75 

y for men at baseline… without a history of cancer were followed for followed for followed for followed for ≤≤≤≤ 26 y26 y26 y26 y. 

CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION
Adherence to the DASH diet (which involves higher intakes of Adherence to the DASH diet (which involves higher intakes of Adherence to the DASH diet (which involves higher intakes of Adherence to the DASH diet (which involves higher intakes of 

whole grains, whole grains, whole grains, whole grains, fruit and vegetablesfruit and vegetablesfruit and vegetablesfruit and vegetables; moderate amounts of low; moderate amounts of low; moderate amounts of low; moderate amounts of low----fat fat fat fat 
dairy; and lower amounts of red or processed meats, desserts, dairy; and lower amounts of red or processed meats, desserts, dairy; and lower amounts of red or processed meats, desserts, dairy; and lower amounts of red or processed meats, desserts, 
and sweetened beverages… was associated with a lower risk of and sweetened beverages… was associated with a lower risk of and sweetened beverages… was associated with a lower risk of and sweetened beverages… was associated with a lower risk of 

colorectal cacolorectal cacolorectal cacolorectal cancer....



A protective effect of the Mediterranean A protective effect of the Mediterranean A protective effect of the Mediterranean A protective effect of the Mediterranean 
diet for cutaneous melanoma.diet for cutaneous melanoma.diet for cutaneous melanoma.diet for cutaneous melanoma.

METHODS: METHODS: METHODS: METHODS: A hospital-based case-control study was 
conducted in the inpatient wards of IDI-San Carlo 
Rome, Italy including 304 incident cases of 
cutaneous melanoma and 305 controls, frequency 
matched to cases. 

RESULTS: RESULTS: RESULTS: RESULTS: After careful control for several sun exposure 
and pigmentary characteristics, we found a 
protective effect for weekly consumption of fish
(OR, 0.65, 95%CI = 0.43-0.97…, shellfish (OR, 0.53, 
95%CI = 0.31-0.89…, fish rich in n-3 fatty acids (OR, 
0.52, 95%CI = 0.34-0.78…, daily tea drinking (OR, 
0.42, 95%CI, 0.18-0.95; P(trend… = 0.025… and high 
consumption of vegetables (OR, 0.50, 95%CI = 
0.31-0.80, P(trend… = 0.005… in particular carrots, 
cruciferous and leafy vegetables and fruits (OR, 
0.54, 95%CI =0.33-0.86, P(trend… = 0.013…, in 
particular citrus fruits. No association was found for 
alcohol consumption and any other food items.

CONCLUSION: CONCLUSION: CONCLUSION: CONCLUSION: Overall, our findings suggest that some 
dietary factors present in the Mediterranean diet 
might protect from cutaneous melanoma.

Fortes C. et al. Int J EpidemiolInt J EpidemiolInt J EpidemiolInt J Epidemiol. 2008 37(5…:1018-29.
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Boeing et al. Eur J Nutr (2012… 51:637ದ663





Cooper et al. Eur J Clin Nutr (2012… 66, 1082ದ1092

Non significativo 
dopo correzione 
per BMI, Alcol, 

Attività fisica, etc.

* Significativo

* Vegetali a foglia verde 
unico sottogruppo a 

mantenere la 
significatività

Analisi sottogruppi

Studio Epic-Interact



Relative risk of type 2 diabetes for the middle and highest estimated intake categories of fruit and vegetables vs 
the reference intake category: meta-analysis results. M, medium category relative to the reference category, H, 

high category relative to the reference category.

Metanalisi Intake di FV e riduzione del rischio relativo di DMT2

European Journal of Clinical Nutrition (2012… 66, 1082ದ1092

Cooper et al. Eur J Clin Nutr (2012… 66, 1082ದ1092

Maggiore il 
consumo, 

minore il rischio
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Dieta mediterranea, sindrome metabolica ed obesità: 
quale meccanismo protettivo?

Densità calorica

Fibre



CONCLUSION

Results from this large observational study suggest that 
a higher intake of fruits and vegetables is associated 

with a
reduced risk of IHD mortality

Whether this association is causal and, if so, the 
biological mechanism(s… by which

fruits and vegetables operate to lower IHD risks remains 
unclear

Crowe F et al. EAJ 2011 32:1235-43

F&V: Protection Mechanism ? 



Proprietà antiossidanti dei Polifenoli

Problemi metodologici

•Esiste un test universale valido per il RedOx negli
alimenti?
•ಹಹ..e nel sangue e/o nei tessuti?

F&V: Protection Mechanism ? 



F&V: Protection Mechanism ? 

ROS/RNS

Proprietà biologiche dei Polifenoli
Solo antiossidanti?

Substrati

Epigenetica

Krassmuller S et al. Brit J Nutr 2008 99:ES3-ES52



F&V: Protection Mechanism ? 
Proprietà biologiche dei Polifenoli

Solo antiossidanti?

Impact of ROS on cell signalling and activation of transcription factors.

Polifenoli



Chang et al. 2010 Nutr Canc 62:329ದ335

F&V: Protection Mechanism ? 



Elevato Intake di 
vegetali (3° terzile 

di consumo… 
associato con 

riduzione di TNFR



Proprietà biologiche dei polifenoli alimentari

Problemi metodologici

•Modesta biodisponibilità sistemica dovuta a bassi
livelli plasmatici

•Identificazione dei metaboliti attivi
• Es. Antocianine vs Acido Protocatecuico

F&V: Protection Mechanism ? 

J. Nutr. 137: 2043ದ2048, 2007.



F&V: Protection Mechanism ? 
Evidenze più robuste: Tumore del Colon-retto

�Effetti delle fibreEffetti delle fibreEffetti delle fibreEffetti delle fibre
� Aumento velocità di transito
� Azione sequestrante di molecole cancerogene
� Funzione prebiotica

�Effetti dei folati

�Effetti dei polifenoliEffetti dei polifenoliEffetti dei polifenoliEffetti dei polifenoli
� Biodisponibilità in situ elevata

� Formazione in sito di metaboliti attivi
� Es. Antocianine          Acido Protocatecuico

Antiossidanti

Effetti epigenetici
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Antiossidanti e longevità

Data Sources and Trial Selection Data Sources and Trial Selection Data Sources and Trial Selection Data Sources and Trial Selection All randomized trials involving adults comparing beta carotene, beta carotene, beta carotene, beta carotene, 
vitamin A, vitamin C, vitamin E, and selenium either singly or cvitamin A, vitamin C, vitamin E, and selenium either singly or cvitamin A, vitamin C, vitamin E, and selenium either singly or cvitamin A, vitamin C, vitamin E, and selenium either singly or combinedombinedombinedombined vs placebo or vs no 

intervention were included in our analysis. 

In low-bias risk trials, after exclusion of selenium trials, beta carotene (RR, 1.07;95% CI, 1.02-1.11…, 
vitamin A (RR, 1.16; 95% CI, 1.10-1.24…, and vitamin E (RR, 1.04;95% CI, 1.01-1.07…, singly or 
combined, significantly increased mortality. Vitamin C and selenium had no significant effect on 

mortality.

ConclusionsConclusionsConclusionsConclusions
Treatment with beta carotene, vitamin A, and vitamin E Treatment with beta carotene, vitamin A, and vitamin E Treatment with beta carotene, vitamin A, and vitamin E Treatment with beta carotene, vitamin A, and vitamin E 
may increase mortalitymay increase mortalitymay increase mortalitymay increase mortality. The potential roles of vitamin C The potential roles of vitamin C The potential roles of vitamin C The potential roles of vitamin C 

and selenium on mortality need further study.and selenium on mortality need further study.and selenium on mortality need further study.and selenium on mortality need further study.
Bjelakovic G. et al.Bjelakovic G. et al.Bjelakovic G. et al.Bjelakovic G. et al. JAMA. 2007;297:842JAMA. 2007;297:842JAMA. 2007;297:842JAMA. 2007;297:842----857857857857

Mortality in Randomized Trials of Antioxidant Supplements for Mortality in Randomized Trials of Antioxidant Supplements for Mortality in Randomized Trials of Antioxidant Supplements for Mortality in Randomized Trials of Antioxidant Supplements for 
Primary and Secondary Prevention. Primary and Secondary Prevention. Primary and Secondary Prevention. Primary and Secondary Prevention. Systematic Review and 

Meta-analysis.



Integratori 
e 

Tumori



Beta-carotene e tumore del polmone



Integratori di Beta-carotene e tumori 
della pelle (non melanoma) 



Integratori? 
Frutta e verdura 

Livello di evidenza: Probabile 
No



� Alimento vs Integratore
Folati e Neoplasie del Colon-retto

Diete ricche in folati riducono il rischio di tumore del 
colon-retto

Lಬintegrazione con acido folico aumenta il rischio di 
tumore del colon-retto ma anche di mammella, polmone 
e prostata

La fortificazione delle farine (Cile, USA… ha aumentato 
lಬincidenza del tumore del colon-retto

J Inherit Metab Dis (2011… 34:101ದ109



Livello di evidenza

Dieta
Gruppo alimentare

Nutriente

Alimento

Integratore
Molecola



� Molecola vs Alimento vs Dieta
Effetto matrice
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Frutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidi
Risk/Benefits (Dati USA…Risk/Benefits (Dati USA…Risk/Benefits (Dati USA…Risk/Benefits (Dati USA…

Risk/Benefit=1/2000



Frutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidi
Risk/Benefits (Dati Francia…Risk/Benefits (Dati Francia…Risk/Benefits (Dati Francia…Risk/Benefits (Dati Francia…

5 F&V/day does not induce pesticide overexposure and should not represent 
a risk



Frutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidiFrutta e verdure vs residui pesticidi
Risk/BenefitsRisk/BenefitsRisk/BenefitsRisk/Benefits

Curr. Op. Plant Biol. 2003 6:185ದ190

Figure 1. J-shaped dose response curves illustrating an 
apparent reduction in dysfunction (such as cancer rate… or 

an improvement in function (such as growth or 
reproduction… at low doses.

Effetto Ormetico
Traces of synthetic pesticides (and 

perhaps mycotoxins… together with the 
natural pesticides (carcinogens… that 
are found in fruit and vegetables may 

potentiate the immune system, helping 
to protect against cancer. 



Take home messages
F&V costituiscono componenti fondamentali della dieta 

Mediterranea

Un adeguato intake di F&V è in grado di ridurre il rischio di 
patologie cardiovascolari e del tumore del colon-retto

Sono ancora da definire i meccanismi 

I benefici dellಬassunzione di F&V non sono estensibili agli 
integratori alimentari da essi derivati

Un adeguato intake di F&V non comporta rischi correlati 
allಬaumentato intake di residui fitosanitari



ΔίαιταΔίαιταΔίαιταΔίαιτα =DiaetaDiaetaDiaetaDiaeta = regola, stile di vita= regola, stile di vita= regola, stile di vita= regola, stile di vitaΔίαιταΔίαιταΔίαιταΔίαιταΔίαιταΔίαιταΔίαιταΔίαιτα =DiaetaDiaetaDiaetaDiaetaDiaetaDiaetaDiaetaDiaeta = regola, stile di vita= regola, stile di vita= regola, stile di vita= regola, stile di vita= regola, stile di vita= regola, stile di vita= regola, stile di vita= regola, stile di vita
ವ Nessun singolo alimento o singola molecola può Nessun singolo alimento o singola molecola può Nessun singolo alimento o singola molecola può Nessun singolo alimento o singola molecola può 

essere la chiave della salute di una personaessere la chiave della salute di una personaessere la chiave della salute di una personaessere la chiave della salute di una persona
ವ LLLLಬಬಬಬautentica dieta mediterranea ed uno stile di vita autentica dieta mediterranea ed uno stile di vita autentica dieta mediterranea ed uno stile di vita autentica dieta mediterranea ed uno stile di vita 

adeguato prevengono ladeguato prevengono ladeguato prevengono ladeguato prevengono lಬಬಬಬinsorgenza di numerose insorgenza di numerose insorgenza di numerose insorgenza di numerose 
malattie cronicomalattie cronicomalattie cronicomalattie cronico----degenerativedegenerativedegenerativedegenerative

CONCLUSIONI


