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Fattori alimentari prognostici modificabili
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Elementare, Watson
2013

DNA revealed the causes,
It may never reveal a cure

...we should focus far more on the wide range of
met abolic i and oxi dative-cvun



Lawenda BD 2008 JNCI 100: 773
ne | Ouso di suppl ement |
la chemioterapia o la radioterapia dovrebbe
essere scoraggiato perche potrebbe
proteggere il tumore e ridurre la
Ssopravvivenzao

DOAnNndrea GM 2005 CA Car

~S

Nl cl 1 ni cl dovrebbero
non usare supplementi antiossidanti
durante | a chemiotera



Antioxidant vitamins supplementation and mortality
A randomized trial in head and neck cancer patients

Survival %
100%
0%

80% eeany,
70% ! ouu.ooo..........."
il Vit E + bcarotene
0%

4% |

30% 7

20% 7

10% ‘:Loqrank test p=0033

0% ‘;I Y T Y Y T L v T Y Y
0 1 2 3 4 s 6 7 8 &l 10

Number at risk Years

Placebo 267 256 246 234 226 203 162 112 66 37 4

Supplement 273 259 244 229 206 186 151 110 &2 ¥ 6

Bairati et al. International Journal of Cancer
Volume 119, Issue 9, pages 2221-2224, 13 JUL 2006 DOI: 10.1002/ijc.22042
http://onlinelibrary.wiley.com/doi/10.1002/ijc.22042/full#fig2



http://onlinelibrary.wiley.com/doi/10.1002/ijc.v119:9/issuetoc
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ORAL CANCER MORTALITY
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Lesperance ML 2002 BCRT 76:137

A 90

pazienti canadesi con CM trattate con

mega-dosi di beta-carotene, vitamina C,
niacina, selenio, coenzime Q10 e Zn

A Maggiore mortalita specifica

H
rs
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R =1.75 (95% CI = 0.83-2.69)
petto a un gruppo di controllo non trattato,

paiato per eta e variabili prognostiche



Lipidome and antioxidants

AP Bougnoux 2000:

NMU induced mammary tumours
+ high PUFA (DHA):

Pro-oxidants reduce tumour growth
Anti-oxidants promote tumour growth



.Bougnoux P 2009 Br J Cancer 101:19/8-85.
Improving outcome of chemotherapy of metastatic breast cancer by
docosahexaenoic acid: a phase Il trial.
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http://www.ncbi.nlm.nih.gov/pubmed?term=Bougnoux P[Author]&cauthor=true&cauthor_uid=19920822
http://www.ncbi.nlm.nih.gov/pubmed/19920822

Glutatione

A Alcuni studi hanno mostrato che
supplementi di glutatione riducono la
tossicita di cisplatino e ciclofosfamide.

A La proprieta antiossidante del glutatione
puo pero rendere le cellule tumorali
resistenti alla chemioterapia.

A Un polimorfismo della GSTP1
(GSTP1 llel05Val) che la rende sette volte
piu efficiente e associato a una minore
sopravvivenza del pazientl neoplastici.



Glutathione S-transferase Plgenetic polymorphism that
generates an (105)Val in the GSTP1 protein and survival of
patients with metastatic colorectal cancer.
Stoehlmacher J 2002 J Natl Cancer Inst. 94:936.

A 107 previously treated patients received 5-
FU/oxaliplatin combination chemotherapy.

A After adjustment for performance status and
tumor site, the stratified RRs were

0.28 (95% CIl = 0.07 to 1.10)

for patients with two (105)Val alleles and
0.64 (95% Cl = 0.36 to 1.16)

for those with one (105)Val allele.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Stoehlmacher J[Author]&cauthor=true&cauthor_uid=12072547
https://www.ncbi.nlm.nih.gov/pubmed/12072547
https://www.ncbi.nlm.nih.gov/pubmed/12072547
https://www.ncbi.nlm.nih.gov/pubmed/12072547
https://www.ncbi.nlm.nih.gov/pubmed/12072547
https://www.ncbi.nlm.nih.gov/pubmed/12072547

Alcune sostanze alimentarl
hanno azione antitumorale
legandosi a siti attivi di sistemi
antiossidanti (as es. GST)
(piperlongumina)

0 generando radicali liberi
Interferendo con |a
fosfprilazione ossidativa
(diindolilmetano)
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Thongsom S et al. 2017 Apoptosis. Sep 14.
Piperlongumine induces G2/M phase arrest and
apoptosis in cholangiocarcinoma cells through the ROS-
JNK-ERK signaling pathway.



https://www.ncbi.nlm.nih.gov/pubmed/?term=Thongsom S[Author]&cauthor=true&cauthor_uid=28913568
https://www.ncbi.nlm.nih.gov/pubmed/28913568
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A Promising Sensitizer 110 +
of o-lrradiation.
In MCF-7 cells
Wang W et al. 2015: £
Biomed Res Int. 465105. &
=
=
-
-
&)
DMSO DIM DMSO plus  DIM plus
y-irradiation y-irradiation
o ouM W30 1M (1.5%0)
20 uM (1%o) W10 M (0.5%)
3,3"-Diindolylmethane (DIM) M 5uM (0.25%o)

(a) (b)

DIM plus o-irradiation arrested the activity of G2/M phase cell cycle, increased
intracellular ROS level, significantly suppressed PARP, and enhanced o-
irradiation-induced apoptosis, thereby inhibiting the proliferation of MCF-7 cells.


https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534
https://www.ncbi.nlm.nih.gov/pubmed/26579534

(Richman EL 2012 1JC 131:201)
Cancer of the Prostate Strategic Urologic Research Endeavor,
Rischio di progressione in 1560 casi non metastatici
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Nessuna protezione da verdure diverse dalle crocifere



Fattori di crescita
IR, IGF-1R, EGFR
IRS
DIGIUNO PI3K
j ' AKTH—PTEN
AMPK - TSC
N
lm OR

HIF
Fattori di crescita



A. Overall Survival B. Recurrence Free Survival
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High pAMPK expression levels are associated with increased survival
In patients with NSCLC, William WN 2012 Ann Oncol 23:78



DIFFERENTIAL STRESS RESISTANCE TO

SHORT TERM STARVATION
Lee C, RaffaghelloL, Longo V, 2012 Drug Resist Updat 15:114

A Brevi periodi di digiuno scatenano
meccanismi di protezione a vari tipi di stress,
meccanismi altamente conservati: da batteri
e lievitl a vermi, insettl, topi e primati

AEf fetti i n buoniaibipome t
di vie di segnale mitogene, specie IGF-I/
PI3K / AKT, che sono invece spesso
costitutivamente attivate nel cancro.



the remarkable changes in the levels of glucose, IGF-I, IGFBP-1 and in
other proteins caused by fasting have the potential to improve the efficacy
of chemotherapy against tumors by protecting normal cells and tissues
and possibly by diminishing multidrug resistance in malignant cells.

Lee C1, Raffaghello L, Longo VD. Drug Resist Updat. 2012;15:114-22.
Starvation, detoxification, and multidrug resistance in cancer therapy.
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee C[Author]&cauthor=true&cauthor_uid=22391012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raffaghello L[Author]&cauthor=true&cauthor_uid=22391012
https://www.ncbi.nlm.nih.gov/pubmed/?term=Longo VD[Author]&cauthor=true&cauthor_uid=22391012
https://www.ncbi.nlm.nih.gov/pubmed/22391012

Br evi peri odi di digiuno

coinvolti in vie di segnale metaboliche e proliferative
Bianchi G é Longo VD. 2015 Oncotarget. 6:11806
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Bianchi G[Author]&cauthor=true&cauthor_uid=25909219
https://www.ncbi.nlm.nih.gov/pubmed/?term=Longo VD[Author]&cauthor=true&cauthor_uid=25909219
https://www.ncbi.nlm.nih.gov/pubmed/25909219
https://www.ncbi.nlm.nih.gov/pubmed/25909219
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Enhanced Chemotherapy by
Fasting in a murine GL26
Glioma Model

PL0S One. 2012; 7: e44603.

Fasting Enhances the
Response of Gliomato
Chemo- and Radiotherapy
Fernando Safdie é a n ®alter

D. Lonqgol



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3439413/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Safdie F[Author]&cauthor=true&cauthor_uid=22984531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Longo VD[Author]&cauthor=true&cauthor_uid=22984531
https://www.ncbi.nlm.nih.gov/pubmed/?term=Longo VD[Author]&cauthor=true&cauthor_uid=22984531

4 @ AdLib
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Safdie FM
Fontana L
Longo VD
2009
Aging 1:988

Patients self-reported side-effects after chemotherapy with and without fasting



LoOoaumentata attivit”™ dell a ca
respiratoria mitocondriale con

diminuita produzione di ATP

suggeri sce unodoaument at a
generazione di superossido

causata dal leakage di elettroni,

forse al complesso | e al lll.

STS e OXP aumentano la
generazione di ROS e
STS+OXP la esacerba
ulteriormente (Figura A),

Sono le alterazioni metaboliche

verosimilmente responsabili

degli effetti additivi di STS+OXP

nell o scatenare | Oapopt osi s
cellule CT26 (Figura C).



