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Table |I.

Diabetes and cancer mortality in men

Cause of Death

Diabetes Risk Relative to No Diabetes (Men)

Age-adjusted RR (95% Cl)

Multivariable-adjusted RR [95% CI)*

Oral cavity of pharynx

Colon

Liver or intrahepatic bile duct
Pancreas

Bladder

Breast

Prostate

1.39 (1.04-1.87)
1.21 (1.08-1.39)
2.40 (2.02-2.86)
1.42 (1.25-1.61)
1.23 (1.02-1.48)
4.37 (2.32-8.24)
0.89 (0.80-0.98)

1.44 (1.07-1.84)
1.15 (1.03-1.29)
2.26 (1.89-2.70)
1.40 (1.23-1.59)
1.22 (1.01-1.47)
4.20 (2.20-8.04)
0.88 (0.79-0.97)

Cause of Death

Diabetes Risk Relative to No Diabetes [Women)

Age-adjusted RR [95% CI)

Multivariable-adjusted RR (95% CI)*

Stomach

Colon

Liver or intrahepatic bile duct
Pancreas

Breast

Endometrial

Cervix

Kidney and other urinary organs

1.42 (1.08-1.85)
1.29 (1.15-1.45)
1.65 (1.25-2.18)
1.37 (1.18-1.58)
1.24 (1.11-1.39)
1.72 (1.40-2.12)
1.80(1.18-3.03)
1.42 (1.08-1.87)

1.24 (0.895-1.63)
1.18 (1.04-1.33)
1.40 (1.05-1.86)
1.31 (1.14-1.51)
1.16 (1.03-1.29)
1.33 (1.08-1.65)
1.47 (0.91-2.37)
1.15 (0.8B-1.52)

Gallagher, Phisiol Rev, 2015



LU'insulina € un ormone prodotto dalle cellule
beta del pancreas e formato da due sub-unita,
A di 21 aminoacidi e B di 30 aminoacidi . La
secrezione pancreatica avviene in risposta alla
elevazione dei tassi di glucosio plasmatico .

L'attivita dell’insulina si esplica sia in senso
metabolico che mitogenico.

ChainB
30 amino aclds

L'azione dell’insulina nei tessuti bersaglio
e mediata da due isoforme recettoriali (A e B),
eterodimeri con attivita TK



Gli effetti metabolici dell’insulina
Sono mediati prevalentemente dal
recettore B

Insulin

|
D

Glucose synthesis ¥ Glucose metabolism ¢  Glucose metabolism 4
Glycogen synthesis 4 Lipogenesis 4 Glycogen synthesis
Lipolysis ¥

Effetti metabolici dell’insulina



Attivita mitogenica dell’insulina

First clinical
use of insulin

Mitogenic propertiss
of insulin for
untransformed calls
described

Homology of inswlin

First use of anti-

receptor and IGF1 receptor IGF1 receptor
with oncogenas of tyrosine antibody inan
kimasze class recognized animal miodel

Initial population studiss
of IGF 1 and inzulin levels
in relation to cancer

rizk and prognosis

Expanding clinical trial

activity: anti-receptor
antibodies, receptor kinase
inhibitors, metformin and others.

IGF1 bicactivity
dezcribed

Mitegenic
properties of insulin
for experimental
cancers dezcribed

First reports of clinical
trial results of IGFLR-
targsted therapis:

IGFL receptors In vivo studies Preclinical dreg
detected on human of IGFL development
cancers; targsted dependsncy begins
therapie: proposed of cancers




Iperinsulinismo

|

Maggior produzione epatica di Insulin Like Growth Factor |
(IGF-1) in risposta al GH ipofisario

Minore produzione epatica di IGF | e Il Binding Proteins con
maggiore disponibilita plasmatica di IGF

¥

IGF | e I, mediatori del GH , hanno azione di stimolo della
protidosintesi, della sintesi di acidi nucleici, del numero e
dimensione delle cellule.

| recettori per IGF-I e Il sono simili ai recettori per I'insulina e
con essi possono formare ibridi INSR /IGFR-I/IGFR-II



U'interazione insulina — IGF -<
INSR-IGFR —INSR/IGFR a livello della
membrana cellulare regola il sistema 6.,,.},* Q,”m;, Hyperinsulinemia
metabolico e mitogenico insulino-IGF Y "

dipendente.

Insuin
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Metabolic signaiing Mitogenc sgnaling

Tumour development
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L'evoluzione della specie
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Table 2. Strength of the Evidence for a Cancer-Preventive Effect of the Absence of Excess Body Fatness, According to
Cancer Site or Type.*

Relative Risk of the Highest

Strength of the Evidence BMI Category Evaluated
Cancer Site or Type in Humansy versus Normal BMI (95% CI)i
Esophagus: adenocarcinoma Sufficient 4.8 (3.0-7.7)
Gastric cardia Sufficient 1.8 (13-1.5)
Colon and rectum Sufficient 1.3 (1.3-1.4)
Liver Sufficient 1.8 (1.6-2.1)
Gallbladder Sufficient 1.3 (12-1.4)
Pancreas Sufficient 1.5 (1.2-1.8)
Breast: postmenopausal Sufficient 1.1 (1.1-1.2)§
Corpus uteri Sufficient 7.1 (63-8.1)
Ovary Sufficient 1.1 (1.1-1.2)
Kidney: renal-cell Sufficient 1.3 (1.7-1.9)
Meningioma Sufficient 1.5 (1.3-1.8)
Thyroid Sufficient 1.1 (1.0-1.1)§

Multiple myeloma Sufficient 1.5 (1.2-2.0)




Diabete-obesita-neoplasie

Citation: Cell Death and Disease (2015) 6, e2037; doi:10.1038/cddis.2015.381
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Obesity and cancer, a case for insulin signaling

Y Poloz' and V Stambolic*'?

Physiol Rev 95: 727-748, 2015
Published June 17, 2015; doi: 10.1152/ physrev.00030.2014

OBESITY AND DIABETES: THE INCREASED RISK
OF CANCER AND CANCER-RELATED MORTALITY

Emily Jane Gallagher and Derek LeRoith
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Insulin Sensitivity, Insulin Secretion, and Abdominal
Fat

The Insulin Resistance Atherosclerosis Study (IRAS)
Family Study

Lynne E. Wagenknecht,! Carl D. Langefeld," Ann L. Scherzinger,” Jill M. Norris,” Steven M. Haffner,?
Mohammed F. Saad,* and Richard N. Bergman”®

DIABETES, VOL. 52, OCTOBER 2003
We found a strong independent relationship between both
visceral and subcutaneous adiposity with insulin resis-
tance. Increased levels of fat in these depots were signil-

and VAT. In conclusion, we observed that the various fat
depots are associated with measures of glucose homeosta-
sis. These findings have important implications for the risk
of type 2 diabetes (27) and prevention of diabetes through
weight loss programs focused on abdominal fat (23).



Diabete tipo I




LU'interazione insulina — IGF < Obesity and T2D
INSR-IGFR —INSR/IGFR a livello della l
membrana cellulare regola il sistema (“""‘ Insuln Hyperinsuinemia
metabolico e mitogenico insulino-IGF Y "
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Ruolo del tessuto adiposo

* Gli adipociti sono dotati di intensa attivita ormonale e
metabolica

* Peptidi ormonali : leptina, adiponectina, resistina, lipocalina
2 ,NAMPT

* Mediatori dell’'inflammazione : TNFa, IL-6, IL-1, MCP-1



Ruolo del tessuto adiposo

Leptina UAdiponectina w=) GLUT-4 2 IR

NAMPT N
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v
Resistina lpossia

NF-kB

Nuclear Factor-k-light chain enhancer of activated B cells



Recettore proteico presente sulla superficie di varie cellule : attivato
per eterodimerizzazione da citochine inflammatorie , UV, Rx,
radicali liberi, stress ossidativo, virus , batteri ecc

Immortality

e.g. telomerase

Inflammation
TNF, IL-1, Chemokines

Angiogenesis
VEGF, TNF, IL-1, IL-8

Metastasis

e.g; ICAM-1, VCAM-1, ELAM-1

Anti-apoptosis/

survival
e.g: bel-xl, clAP, XIAP, cFLIP

Proliferation
e.g; TNF IL-1,IL-6
Cyclin D1, cMyc

Tumor promotion
e.g. COX2, INOS, MMP-S, uPA




Strategie per la riduzione del rischio oncologico

* Controllo farmacologico dell’iperglicemia
* Controllo del BMI (22-25 kg/h2)
* Attivita fisica

e Alimentazione



Diet, nutrition and physical activity, other environmental exposures and

host factors interact to affect the cancer process
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Normal epithelium Prencoplasia Invasive cancer

CANCER PROCESS
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Nutrition and cancer: prevention and survival

Martin J. Wiseman® >

Exposure Systemic impact Coell function Hallmarks possibly affected
Greater body fatness Hyperinsulinaemia mTORPISK/AKT, MAPK Reduced apoptosis; increased proliferation;
genome instability
Increased oestradiol MAPK/ERK/PI3K Increased proliferation in ER-positive lissues;
genome instability
Inflammation STATI/NF-«B Reduced apoptosis; increased cell division; alterad
macrophage function; genome instability
WNT, P53 Cellular energetics
Greater height Higher IGF- mTORPISK/AKT, MAPK Reduced apoptosis; increased proliferation

Greater physical activity Heduction in insulin

Reduction in oestradiol and
teslosterone

Reduced nflammation (long
term); improved mmune

function
Greater ntake of red Elevated exposure to nitntes:
and processed meat endogenous N-nitroso
compound formation
Greater intake of dairy Higher IGF
foods
Lower vegetables and  Folate deficeency
fruit intake Low dietary fibre intake
Low levels of carotenoids,
vitamins A, C, E
Greater alcohol intake  Elevated acetaldehyde
Increased oestradiol
Iinflammation

Folate deficiency; interference
with 1-carbon metabolism

mTORPISK/AKT, MAPK
MAPK/ERK/PI3K
STAT3/NF-«B

WNT, P53

DA adduct formation — mutations
in p53. KRAS

Oxidative stress, inflammation

mTORPIZK/AKT, MAPK

DMA uracl misincorpomtion

Low butyrate

Oxidative stress, inflammation

Oxidative stress, ipid
pemxdation

MAPK/ERK/PISK

STATI/NF-xB

DMA uracl misincorpomtion

Increased apoptosis; educed proliferation; kess
genome instability

Reduced proliferation in ER-positive tissues; mduced
genome instability

Increased apoplosis; increased cel division: altered
macrophage tunction; reduced genome instability

Cellular energetics

Reduced apoplosis; increased profiferation; genomic
instability

Increased inflammation; genomic instability

Reduced apoptosis; increased proliferation

Genome instability

Reduced apoptosis; increased proliferation

Increased inflammation; genomic instability; reduced
apoptosis; increased proliferation

Increased inflammation; genomic instability

Increased proliferation in ER-positive tissues

Reduced apoptosis; increased cell division; altered
macrophage tunction

Genome instability




American
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American Cancer Society Guidelines

on Nutrition and Physical Activity for
Cancer Prevention

Be physically active

* Adults should get at least 150 minutes of moderate intensity or 75 minutes of
vigorous intensity activity each week (or a combination of these), preferably spread
throughout the week.

* Children and teens should get at least 1 hour of moderate or vigorous intensity
activity each day, with vigorous activity on at least 3 days each week.

* Limit sedentary behavior such as sitting, lying down, watching TV, and other forms
of screen-based entertainment.

* Doing some physical activity above usual activities, no matter what one’s level of
activity, can have many health benefits.



Nutrizione

Rispettare i fabbisogni energetici

Limitare la carne rossa

Almeno 5 porzioni di frutta e/o verdura al giorno
Prediligere i cereali non raffinati

Prediligere i legumi

Olio EVO

Limitare alcolici al minimo ( max 24 gr/die per gli uomini, 12
per le donne)



...Se fossimo in grado di fornire a ciascuno la giusta
dose di nutrimento ed esercizio fisico, né in difetto ne
IN eccesso, avremmo trovato la strada per la salute...

Ippocrate (460-377 a.C.)




