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Mortalità dal1901 to 2000: speranza di vita

Mortality rate from 1901 to 2000 for the 
principal causes of death:
ØInfectious diseases (INF) 
Øtumors (TUM)
Øcardiovascular (CARD)
Øcerebrovascular (CER)
Ørespiratory and flu (RESP) 
Ødigestive tract (DIG) 
Øaccidents (ACC)

De Flora S. et al. Faseb J. 2005, Vol 8:892-7

La rivoluzione epidemiologica
Del XIX secolo



Jemal A et al. (2005) Cancer statistics, 2005. CA Cancer J Clin 54: 10−0

Prevenzione meglio che Terapia

Therapy

Prevention





Christensen K, et al Lancet. 2009 Oct 3;374(9696):1196-208. 

SPERANZA DI VITA ALLA NASCTA E AUMENTO DELL ETA MEDIA. IN 
PARTICOLARE LE DONNE VIVONO Più A LUNGO. LONGEVITà DI 

GENERE

50 anni



La Repubblica 



Mortalità per Tumore: Uomini e Donne a confronto

Tabella: Tassi di Mortalità per anno per Tumore –
riferiti a 10.000 persone in tutta Italia

FASCE ETA’ UOMINI DONNE

Fino 30  anni 0.58 0.48
30-40    anni 1.68 1.98
40-50    anni 6.85 6.99
50-60    anni 27.31 17.92
60-70    anni 75.38 36.74
70-80    anni 167.35 74.66
80 e oltre 282.19 142.19

Tasso std 28.18 19.58



Source: The Lancet Oncology 2007, 23 Aug Berrino Franco et al.
“Survival for eight major cancers and all cancers combined for European adults diagnosed in 

1995–99: results of the EUROCARE-4 study”

5-year relative survival (RS) by country for all cancers combined, with area-
weight mean European survival (EUROCARE 4 study)

Uomini Donne



MORTALITY (over 100.000 people) FOR CANCER IN SEVERAL COUNTRIES (ACS) 
  I talia Germania  D K UK USA Giapp.  Cina Uganda 
Totale 
Uomini 1 7 0 , 9 161.8   179.2 162.3 152.6 154.3 159.8 123.6 
Donne  95 ,2 110.4   104.1 122.7 119.9 82.2 86.7 118.5 
Polmone e bronchi 
Uomini 5 0 , 1 42.4    45.2 42.9 48.7 32.4 36.7 3.3  
Donne   8 .5 10.8  2 7 . 8 21.1 26.8 9.6 16.3 2.1  
Colon e retto 
Uomini 1 6 . 5 19.5  2 3 . 3 17.5 15.2 17.3 7.9 7 .0  
Donne  10 ,9 15.7  1 9 . 2 12.4 11.6 11.1 5.3 6.2 
Mammella   18,9 21.6   27.8  24.3 19.0 8.3 5 .5 13.4 
Pro s t a t a   12,2 15.8  2 2 . 6 17.9 15.8 5.7 1 .0 32.5 
Stomaco 
Uomini 1 2 , 6 10.3  5 . 4 8 .7 4 .8 28.7 32.7 6.6  
Donne   6 ,5 6 .4  3 . 3 4 .0 2 .2 12.7 15.1 5.2 
Esofago   
Uomini 3 . 4 5 .0  7 . 0 9 .0 5 .1 7 .5 21.6 12.5 
Donne   0 .7 1 .0  1 . 9 4 .1 1 .2 1 .1 9 .6 11.3  
Cervice Uter. 2.2 3 .8  5 . 0 3 .1 2 .3 2 .8 3 .8 29.2 
Fegato 
Uomini 1 2 , 6 4.9  3 . 4 2 .8 4 .4 21.0 35.3 6.1  
Donne   4 ,8 2 .1  2 . 3 1 .5 2 .0 6 .7 13.1 5.0 

Epidemiological evidence for cancer prevention



Araldi EM et al. Curr Cancer Drug Targets. 2008, 8(2):146-55

Angiopreventive compounds



Angiopreventive compounds



PHYTOCHEMICALS FOOD MAIN CHEMOPREVENTIVE ACTIVITIES

Ellagic acid strawberries, grape, blueberries, Antioxidant

Phenolic acids coffee and red grapes Antioxidant

Omega-3 fatty acids fish oil (mackerel, salmon, trout) may decrease risk of heart disease, anti-inflammatory

Allylic sulfide (allicin) garlic intercepts and detoxifies

Anthocyanins blackberries, cherries, raspberries, red grapes and 
strawberrie Antioxidant

Capsaicin red peppers antiinflammatory

Catechins green tea and black tea, hop, dark chocolate antiangiogenic, antibacteric, antiinflammatory, inhibits the 
activation of carcinogens

Curcumin turmaric, curry, mustard antiangiogenic,  antiinflammatory, antioxidant

Epicatechine tea, dark chocolate , peach and plums antiangiogenic, antibacteric, antiinflammatory, inhibits the 
activation of carcinogens

Hesperidin oranges, lemons, citrus fruits Aids a healthy heart

Fibre cereal bran prevents intestinal neoplasia

Genistein tofu, soy milk, soy beans Phyto-estrogen, anti-angiogenic

Gingerol ginger Antioxidant

Isothiocyanates, Indoles broccoli, cauliflower, cabbage, kale blocks carcinogens from damaging a cell; interferes with 
the action of a precancerous form of estrogen

Limonene and Terpenes orange and lemon peel inhibits malignant cell growth

Lignans flax seed interferes with estrogen action and may reduce breast, 
colon and ovarian cancer

Lycopene tomatoes and kiwi prevent prostate cancer risk, antiangiogenic

Polyphenols apples, broccoli, cereal bran, green tea, spinach Antioxydant, antiangiogenic

Procyanadin red and blue fruits and vegetables prevents infections

Quercetin cherry tomatoes, red onions, apples Antioxydant, inhibits the proliferation of several tumor cells

Teaflavine black tea antiangiogenic, antibacteric, antiinflammatory, inhibits the 
activation of carcinogens

B- C Vitamins citrus fruits reinforce immune system
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Tumors are tissues

Suh et al. Clin Cancer Res 13: 121–31, 2007



Johanna A. Joyce & Jeffrey W. Pollard
Nature Reviews Cancer 9, 239-252 (April 2009)

doi:10.1038/nrc2618

The tumor microenvironment



Albini A, Sporn MB. The tumour microenvironment 
as a target for chemoprevention. Nat Rev Cancer. 7:139-47; 2007

In inflammation and in tumor progression similar 
cellular activations occur in the microenvironment



Albini A, Sporn MB. The tumour microenvironment as a target for 
chemoprevention. Nat Rev Cancer. 7:139-47; 2007

INFLAMMATORY ANGIOGENESIS 
IS  A TARGET OF CHEMOPREVENTION



Aspirin in 
Chemoprevention

Effect of daily aspirin on long-term 
risk of death due to cancer: analysis 
of individual patient data from 
randomised trials  Rothwell PM et al 
Lancet. 2011;377(9759):31-41

Targeting inflammation:
Several types of cancers are 
prevented

Warfarin had no effect over the 
same time period



Effetti antiossidanti-anti radicali
liberi



VEGF-VEGF receptor inhibition 
for antiangiogenesis

INSIGHT REVIEW NATURE 438: 967
Napoleone Ferrara & Robert S. Kerbel



Anti- angiogenesis in multistage 
tumorigenesis: Angiogenic switch is an 

EARLY event

Antiangiogenic agents
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Effect of Celecoxib on Cardiovascular Events in 
two trials for the prevention of colorectal adenomas

Solomon et al,  Journal of the American Heart Association, 2006



Green Tea?
Yes please!

The green tea flavonoid EGCG inhibits MMP activity 
Garbisa… Albini., Nature Medicine, 5:1216, 1999.

Albini et al Cancer Res 1987-Nature protocols 2007



Angiogenesis in vivo

VTH +NAC

Angiogenic stimulus Stimulus + angioprevention



Chemoprevention and 
anti-Angiogenesis

Chemopreventive drugs 
inhibit small tumor growth or 
recurrency: could  acting on 
ANGIOGENESIS: 
ANGIOPREVENTION

Block
angiogenesis

Tumor remains
a small foci:
NON-PROGRESSION

PROGRESSION

Tosetti and Albini, FASEB J 2002
Benelli and Albini FASEB J 2002



ECGC

Genes regulated by 
NAC and EGCG
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Probe set name Gene ID description Acc. #
EGCG NAC

35799_at 1,86 4,94 HSP40 hmlg. chaperone AL080081
39790_at 1,52 1,84 SERCA2 ATPase M23115
1788_s_at 1,66 1,7 MKP2 MAP kinasse phosphatase U48807
38824_at 0,83 0,71 TIP30 HIV-1 Tat interactive protein 2 AF039103
37294_at 0,8 0,71 BTG1 B-cell translocation gene 1 X61123
32214_at 0,81 0,71 TXL thioredoxin-like AF003938
1211_s_at 0,86 0,69 CRADD death receptor adaptor protein U84388
37844_at 0,96 0,69 WSX1 class I cytokine receptor AI263885
39734_at 0,98 0,68 EMAP2 endothelial monocyte-activating U10117
35414_s_at 0,76 0,67 jagged1 ligand for the Notch receptor U77914
35317_at 0,9 0,67 MEA5 hyaluronoglucosaminidase AB014579
39071_at 0,82 0,66 VNRA integrin, alpha V M14648
39333_at 0,77 0,66 COL4A1 collagen, type IV, alpha 1 M26576
37310_at 0,91 0,65 uPA plasminogen activator, urokinase X02419
36606_at 0,74 0,65 CPE carboxypeptidase E X51405
39361_f_at 0,9 0,65 TSPAN-6 transmembrane 4 superfamily member 6 AF043906
1593_at 0,85 0,63 FGFB basic fibroblast growth factor J04513
39742_at 0,79 0,59 I-TRAF TRAF interacting factor U59863
483_g_at 0,8 0,58 CDHH cadherin 13 U59289
33227_at 0,96 0,58 IL10RB interleukin 10 receptor, beta AI984234
34767_at 0,78 0,57 MAP-1 modulator of apoptosis 1 AI670788
1069_at 0,69 0,56 hCox-2 cyclo-oxygenase 2 U04636
37574_at 0,71 0,54 CAS-L cas-like docking L43821
41419_at 0,64 0,53 CED-6 CED-6 protein AL080142
40687_at 0,41 0,53 CX37 gap junction protein, alpha 4 M96789
41362_at 0,76 0,52 ABCG1 ATP-binding cassette, sub-family G X91249
1715_at 0,57 0,31 TRAIL tumor necrosis factor (ligand) superfamily, member 10 U37518
265_s_at 0,29 0,29 ESEL selectin E (endothelial adhesion molecule 1) M24736

fold expression
EGCG and NAC Responsive Angiogenesis Related Genes 
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ANGIOPREVENTION: Chemoprevention of 
angiogenesis 

Tosetti F, Ferrari N, De Flora S, Albini A. Angioprevention': angiogenesis is a 
common and key target for cancer chemopreventive agents. Faseb J. 16:2-14.; 2002



Inhibition of NF-kB Translocation by
Bier hop isoflavone Xantohumol

Xantohumol from bier hop:
A new “angiopreventive” agent



Xanthohumol inhibits angiogenesis in 
matrigel pellets in vivo

*** P<0.001

Xanthohumol is a chalcone found in beer hops; it has been shown to be a 
candidate chemopreventive agent and to have anti-angiogenic properties
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xanthoumol

R1= H, CH3OCH2–, …
R2= H, CH3OCH2–, …
A= fenile o un anello aromatico 
R3= Cl, F, NO2, CH3CONH-, …
R4= H, Cl, F, …
R5= H, F, …

(I) New synthetic xanthoumols

Ø Anti-angiogenic activity of  
Ø xanthoumol-derived compounds: patent 

pending



Invasion assay
HUVEC pretreated 24h

10 µM
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Antioxidants from Olive Mill Waste Waters

Solid waste

The centrifuge 
separates the oil 
from the water

Olive 
oil

Olive oil 
waste 
water

BEVERAGES 
FROM  OMWW

The Olive oil process



Polyphenols in 
OMWW

A009 PHENOLIC 
COMPOSITION



Combinatory	
effects

Tested	on	
U937,	
C2C12

Single	
compund
effects



Tested on	
PC12	cells

Tested	on	
leukemia	cells





OMWW-Purified Extract A009 
as a Potential Chemopreventive 
Agent on Prostate Cancer Cells



A009	REDUCES	PROSTATE	CANCER	(PCa)	CELL	PROLIFERATION
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PC3 IL-6/STAT3/NF-κB axis
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DU IL-6/STAT3/NF-κB axis
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Several secondary metabolites from herbal nutrient products act as weak estrogens (phytoestrogens), 
competing with endogenous estrogen for binding to the estrogen receptors and inhibiting steroid converting 
enzymes.

Phytoestrogens are plant derived substances that have estrogenic activity. They bind to the estrogen 
receptor with an affinity 1000-10000 fold lower than that of the endogenous hormone and initiate 
estrogendependent transcription. According to their chemical structures phytoestrogens are classified 
into six main groups: flavones, flavonones, isoflavones, coumestans, lignans, and stilbenes.

Phytoestrogens have been proposed for chemoprevention and as a substitute of hormone 
replacement therapy], because it can be assumed that they compete with the endogenous 
hormone for binding to the estrogen receptor, thereby reducing the proliferative effects of 
endogenous estrogens.

Curcumin



Effects of 100nM Curcumin on gene expression in MCF7 cells (after 72 hours of treatment 
with 100nM of curcumin was analyzed by microarray hybridization.)

Bachmeier BE et al,  Cell Physiol Biochem. 
2010;26(3):471-82.



There is an almost perfect linear correlation for Curcumin, Quercetin and Enterolact

The ratios between the fold changes (17-b-estradiol versus control divided by phytoestrogen versus control) are 
plotted over the 17-b-estradiol fold change values.

All three compounds tested at the physiological concentration of 100 nM regulate many E2 genes in the same 
direction like 17- b -estradiol yet the extent of regulation is very limited. The comparison between untreated controls 
and phytoestrogen treated cells does not yield statistically significant gene regulation events. However, the gene 
expression profile elicited by the phytoestrogens shows a significant correlation with the profile in response to 17- b -
estradiol. Interestingly, Curcumin showed the strongest effects and the most significant correlation.

Bachmeier BE et al,  Cell Physiol Biochem. 
2010;26(3):471-82.













Chemioprevenzione farmacolgica
e alimentare

• La chemioprevenzione prevede la somministrazione cronica di 
specifiche molecole per prevenire l’insorgenza di forme tumorali 
o impedirne la recidivanza

• Le caratteristiche del chemiopreventivo ideale sono:elevata 
tollerabilità, assenza di effetti collaterali o da accumulo, facilità di 
somministrazione, basso costo.

• Molti componenti della dieta, del cibo, hanno proprietà 
chemiopreventive

CHEMIOPREVENTIVO IDEALE
PER USO NELL’UOMO

MECCANISMO
CONOSCIUTO

ACCETTABILITÀ

FORMA
ATTIVA
STABILE

SCARSA  O
NULLA

TOSSICITÀ
ELEVATA

EFFICACIA

PROVATA
EFFICACIA

SPERIMENTALE

SOMMINISTRABILITÀ
PER VIA ORALE

BASSO
COSTO



OSSIAZIONE	E	INFIAMMAZIONE	NELL	INVECCHIAMENTO





Albini et al, Nat Rev Clin Oncol. 2012 Aug 14;9(9):498-509 

Clinical Trials
Of Chemoprevention
With AntiAngiogenic
Molecules



From diabetes cure to cancer prevention
… via angioprevention? 

METFORMIN

A decreased risk of breast cancer was observed in female patients with type
2 diabetes using metformin on a long-term basis.

Bodmer M et al, Diabetes Care 2010

Epidemiological studies have confirmed that metformin, but not
other anti-diabetic drugs, significantly reduces cancer incidence
and improves cancer patients’ survival in tipe 2 diabetics.

Evans JM et al. BMJ 2005
Landman GW et al. Diabetes Care 2010



Metformin inhibits angiogenesis 
in vivo



Metformin modulates several 
angiogenesis associated genes

Fold change over control
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Combination Chemoprevention (to the 
micreonvironment): Metformin + Aspirin? 
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Hop derived flavonoid xanthohumol inhibits endothelial cell 
functions via AMPK activation
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ABSTRACT

Angiogenesis, a process characterized by the formation of new blood vessels 
from pre-existing ones, is a crucial step in tumor growth and dissemination. Recently, 
increased attention has been addressed to the ability of flavonoids to prevent cancer 
by suppressing angiogenesis, strategy that we named “angioprevention”. Several 
natural compounds exert their anti-tumor properties by activating 5’ adenosine 
monophosphate-activated protein kinase (AMPK), a key regulator of metabolism in 
cancer cells. Drugs with angiopreventive activities, in particular metformin, regulate 
AMPK in endothelial cells. Here we investigated the involvement of AMPK in the 
anti-angiogenic effects of xanthohumol (XN), the major prenylated flavonoid of the 
hop plant, and mechanisms of action. The anti-angiogenic activity of XN was more 
potent than epigallocatechin-3-gallate (EGCG). Treatment of endothelial cells with 
XN led to increased AMPK phosphorylation and activity. Functional studies using 
biochemical approaches confirmed that AMPK mediates XN anti-angiogenic activity. 
AMPK activation by XN was mediated by CAMMKβ, but not LKB1. Analysis of the 
downstream mechanisms showed that XN-induced AMPK activation reduced nitric 
oxide (NO) levels in endothelial cells by decreasing eNOS phosphorylation. Finally, 
AKT pathway was inactivated by XN as part of its anti-angiogenic activity, but 
independently from AMPK, suggesting that these two signaling pathways proceed 
autonomously. Our study dissects the molecular mechanism by which XN exerts its 
potent anti-angiogenic activity, pointing out AMPK as a crucial signal transducer.

INTRODUCTION

Angiogenesis is the process of formation of new 
vessels from the pre-existing vasculature during development 
and wound healing. Pathological angiogenesis is a hallmark 
of cancer [1], as a crucial process in tumor growth and 
metastatic dissemination [2, 3]. Strategies aimed at blocking 
or delaying tumor angiogenesis represent promising 
therapeutic approaches for cancer prevention and therapy [4, 
5]. This concept exemplifies an indirect anti-tumor strategy, 
aimed at targeting host components rather than tumor cells.

Several natural products received increasing 
attention as agents for cancer prevention and therapy 
[6–12] for their anti-proliferative, pro-apoptotic or anti-

oxidant activities in tumor cells. These agents also have 
substantial anti-angiogenic activity [13], giving rise to 
the concept of “angioprevention” [14, 15]. Xanthohumol 
(XN), the most abundant flavonoid of the hop plant 
(Humulus lupulus L.) used to preserve and flavor beer, 
has gained attention in recent years for its anti-angiogenic 
and anti-inflammatory activity both in vitro and in vivo 
[16–22]. The anti-angiogenic activity has been reported 
to be mediated by a reduction in the secretion of vascular 
endothelial growth factor (VEGF) by cancer cells and in 
the inactivation of AKT/NF-κB pathway in endothelial 
cells [17–19]. Several natural compounds with chemo-
preventive activity, especially flavonoids (such as 
epigallocatechin-3-gallate, quercetin and resveratrol), 

AMPK requirement for XN-induced
anti-angiogenic effects



Aumento della Percentuale di persone in 
sovappeso USA negli ultimi venti anni

1992 1995

1998

Less than 50% 50 to 55% More than 55% State did not participate in survey

*Body mass index of 25.0 kg/m2or greater. Source: Behavioral Risk Factor Surveillance System, CD-ROM (1984-1995, 
1998) and Public Use Data Tape (2004), National Center for Chronic Disease Prevention and Health Promotion, Centers 
for Disease Control and Prevention, 1997, 2000, 2005.

2014
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• Povera in carni e ricca di vegetali;
• comprende alimenti e condimenti i cui effetti benefici

sulla salute sono ampiamente riconosciuti;
• Nelle aree italiane dove più si conserva la tradizione

alimentare mediterranea, l’incidenza di alcuni tumori è
significativamente inferiore

DIETA MEDITERRANEA



MEDITERRANEAN DIET IN ITALY IN THE FIFTIES 

“…	a	hearty	dish	of	beans	and	short	
lengths	of	macaroni		(pasta	e	fagioli);	
…	lots	of	bread	(never	served	with	any	
kind	of	spread);	
…	great	quantities	of	fresh	vegetables;	
…	a	modest	portion	of	meat	or	fish	
(perhaps	twice	a	week);
…	wine;
…	always	fresh	fruits	for	dessert.

“….	for	the	possible	prevention	of	CHD,	it	would	be	hard	to	do	better	than	
imitate	the	diet	of	the	common	folk	of	Naples	in	the	early	1950s”

Ancel	and	Margaret	Keys.		HOW	TO	EAT	WELL	AND	STAY	WELL:	THE	MEDITERRANEAN	WAY	1975



Lo	studio	EPIC

OBIETTIVO:	studiare	il	ruolo	dei	
fattori	alimentari	e	legati	allo	stile	
di	vita	nell’eziologia	dei	tumori	e	
di	altre	malattie	cronico-
degenerative.
Raccolta	dei	dati
ØQuestionario	anamnestico																				

stile	di	vita
ØFFQ														dieta
ØMisure	antropometriche
ØPrelievo
EPIC	Italia:	~	47,000	volontari	in	5	
centri

European	Prospective Investigation into Cancer and	nutrition

~ 520,000 volontari reclutati
in 10 Paesi Europei



Br	J	Cancer	(2011)	104,	1493	– 1499

8% di tumori in meno per punteggi 
medio alti





Risultati	
Tumori	del	colon	e	del	retto
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La “personalità” della Dieta 
Mediterranea è caratterizzata da:

q Consumi sostenuti di vegetali, legumi, frutta 
fresca e secca, cereali integrali

q Predominanza di consumo di olio di oliva a 
fronte di un basso consumo di grassi animali

q Consumo abituale di pesce
q Consumo moderato di prodotti caseari
q Consumo moderato di carni
q Consumo regolare ma piuttosto moderato di 

alcol, essenzialmente come vino e durante i 
pasti

A. Thrichopoulou



Piramide Alimentare

Gruppo 1: carboidrati a lento assorbimento(pane, pasta, polenta, riso, legumi, cereali in 
genere, ecc.).
Gruppo 2 e 3: verdura e frutta rappresentano le fonti principali di vitamine e minerali.
Gruppo 4: costituito dal latte e i suoi derivati, sono la fonte principale di calcio e altri minerali 
escluso il ferro, i formaggi invece forniscono anche un buon apporto proteico.
Gruppo 5: carni, pesci e uova rappresentano la fonte proteica più elevata e di maggiore valore 
qualitativo.
Gruppo 6: tutti i tipi di olio, burro, margarina e simili, rappresentano la fonte principali di 
grassi.
Gruppo  7: da evitare: bibite carbonate, lardo e strutto, superalcolici 





Dolci
Bevande dolci

gasate Superalcoolici
Salumi, Insaccati, carne lavorata

Carne Rossa
Carne Bianca

Latte – Latticini
Vino-Birra (un bicchiere)

Cioccolato – Caffè (con moderazione)
Olio di Oliva – aglio - cipolla – spezie
Noci - Pesce (in particolare azzurro)

Legumi
Cerali – carboidrati complessi (Pasta, riso, patate[non 

fritte!])
Frutta

Verdura
Tè verde-Spremute frutta

Acqua
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Unhealthy life style …can be 
prevented…





Primary Prevention
• In healthy individuals

• Reduce DNA damage
• Anti-oxidant
• Anti-inflammation

• Live with hyperplastic foci
• Anti-angiogenesis
• Anti-inflammation

Secondary Prevention
• In patients with benign disease

• early detection and intervention
• reverse, halt or retard the condition

Tertiary Prevention
• In patients with malignant disease after treatment

• Anti-metastatic procedures
Quaternary Prevention
• In patients with malignant disease during treatment

• Enhancement of efficacy (ie sensitizing CSCs)
• Protection of normal cells from the damage of chemotherapy 

Low collateral effects
Low efficacy

Safety

High efficacy
High collateral effects



• Chemopreventive drugs target angiogenesis, endothelial and inflammatory cells.
• Endothelial cell cultures show alterations in gene expression when treated with 

chemopreventive drugs
• Numerous angiogenesis-and inflammation associated genes were among those most

regulated upon treatment.
• A group of genes regulated by ECGC and NAC that show an overlap in regulation
• The chemoprevention drugs tested have anti-inflammatory angiogenesis properties

and act on the microenvironment
• The NfkB pathway is affected leading to reduced expression of several genes that

are related to inflammation and/or angiogenesis, i.e. selectin-E and urokinase
plasminogen activator. 

Reduction of inflammation, ROS and EC activation can explain the preventive 
effects observed. 

Diet derived molecules are potential chemopreventive angiopreventive agents

The microenvironment can provide markers for progression

The microenvironment can be involved in cancer drugs vascular and cardiac
toxicity

ANGIOGENESIS AND THE MICROENVIRONMENT CAN BE
TARGETED NOT ONLY IN THERAPY BUT IN PREVENTION

Conclusions



Industry and Diet Derivatives 
Chemoprevention and Angioprevention

Prevention Clinical trials are hampered by:
• Need for large patient groups

– Identification of risk groups
– Risk-risk vs risk-benefit

• Need for long follow-up
• Comparisons with off patent drugs
• Identification of drug complications with long 

term use

High Cost



Future directions for prevention

• Development of a true nutriceutical industry
• Modification of “natural” compounds or targeted 

compounds to improve: 
– Stability
– Activity
– Efficacy

• Identification of risk factors and monitoring capacity
• The nutriceutical Industry needs to develop a 

monitoring system for efficacy



Università	dell’	Insubria:
•Prof.	Douglas	Noonan

Fondazione	Onlus	MultiMedica	
(PST),	Milano:

•Dott.ssa	Adriana	Albini
•Prof.	Douglas	Noonan

•Dott.	Antonino	Bruno
•Dott.ssa	Denisa	Baci

•Dr	Gabriele	D’Uva
•Dott.ssa	Paola	Corradino
•Sig.ra	Alessandra	Panvini	Rosati

Aknowledgements

Associazione	Italiana	Ricerca	sul	Cancro

Istituto	Tumori	di	Genova
Dr	Ulrich	Pfeffer


