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(ECIS - European Cancer Information System)

Estimated incidence by cancer - percentage distribution

Greece, Both sexes, 20 to 85 years, 2022
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AteOvnc Opyaviopoc Epsuvwy yia tov Kapkivo - TARC

International Agency for Research on Cancer

“Tov OkTwpBpIo Tou

2015, 22 gpeuvntéc ammo 10
XWPES ouvavrhibnkav arn oo oo
Aigvn) Yrpeoia ‘Epsuvag
yia rov Kapkivo (IARC) otn
Auvwyv tng aAAiag ormou kai
aéloAdynoav 1n KApKIVOYEVEDH
THG KarTavaAwaong Tou
KOKKIVOU KPEATO¢S Kal ToU
EMeEPYAOCUEVOU KPEATOS
(GotTpo KAl KOKKIVO)”

Group 1

Processed meat have been
classified as Group 1

Red meat have been

classified as Group 2A
carcinogens

Widely Known Group 2A
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UV Light Acrylamide




AteOvnc Opyaviopoc Epsuvwy yia tov Kapkivo - TARC

Group Volume Volume Evaluation  Additional

publication year information
year
Polychlorinated dibenze-para-dioxins 3 1] 1997 1997
(other than 2,3,7.8-
tetrachlaradibenza-para-dioxin)

Polychlorinated dibenzofurans (see 3 69 1997 1997
International Agency for Research on Cancer 23478 Pemachiorodbenzolurar)
“ITEDIOTGTEPES QTTd . s (moedemponne ee o T
) P Pentachlorophenol; 2.4,6-

800 snlan”’oAOY’Kss' g ‘:}/ WOI'IdHeaIth Tﬁgh?:m;:’eeml;m _ N )
MEAéTEG TTOU SR Organization ety depostea” e Tom T ks
Sieped S

ISpELIIVI‘IUGV Tr] evidence in
OUGOXETION TOU humans are
KapKiVOU ug Tnv individually as

Kara VdAwU 17 | Red meat (consumption of) 24 114 2018 2015

KOKKIVOU KpEATOo¢ 1

& Group Volume Volume Evaluation Additional
sn{:fsp yaou 8VOU[ publication year information
KpEATOC O€ TTOAAEC year

¢ 2 z Polychlorinated dibenzo-para-dioxins 3 69 1997 1997
XWPES, arTO OIAPOPES (other than 2,3,7,8-
I77T£I'pOU§ ue ﬂOIKiAEg tetrachlorodibenzo-para-dioxin)
L, ’ Polychlorinated dibenzofurans (see 3 69 1997 1997
£9VIKOTI] TEC KAl 2,3,4,7,8-Pentachlorodibenzofuran)
- 7 Polychlorophenols and their sodium 2B 53,71 1999 1998
6’ ai ng saltys (mixed exposures) (see

Pentachlorophenol; 2,4,6-
Trichlorophenol)

Polymeric implant prepared as thin 2B 74 1999 1999

smooth films (with the exception of
poly-glycolic acid)

Printing inks 3 65 1996 1995
Printing processes (occupational 2B 65 1996 1995
exposures in)
I Processed meat (consumption of) 1 114 2018 2015 I

Proflavine salts 3 24,Sup 1987 1987
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Kokkwvo Kpeac kat Eneéepyaopevo Kpgacg kat Kapkivog
tou Mayxeoc EvteEpou

Red and Processed Meat and Colorectal Cancer
Incidence: Meta-Analysis of Prospective Studies

Doris S. M. Chan', Rosa Lau', Dagfinn Aune’, Rui Vieira', Darren C. Greenwood?, Ellen Kampman?,

Teresa Norat'* ; . - A : S :
Conclusions: High imake of red and processed meat is associated with significant increased risk of colorectal, colon and

. - & S rectal cancers. The overall evidence of prospective studies supports limiting red and peocessed meat consumption as one of
10 mpo an/Keg H SAET:EQ‘ TTou the dietary recommendations for the prevention of colorectal cancer,
onuoaoieutnkav peraéu 2007-2011

 Aduénon rou KivéUvoOU yid KApKivo mosa

Author Year  Subgroup per 100giday increase  \Weight
e e -
TOU TTax£é0¢ EVIEPOU avdAoya UE TO o
Chen 1998  Male —— 1.11(0.76, 1.63) 418
z —— 3

mMO00 £1TeEEPYATUEVO 1) KOKKIVO Fe 203 e T ke ae
Lin 2004 Female —m— 073(055,000) 613
s A s Larsson 2005  Female -‘ 1.20(0.99, 1.45) 1058
KpEag KaravaAwvoupe R L B
Cross 2007 Mixed . 1.31(1.20, 1.44) 1751
Kabat 007  Femal — 1,12 (060, 2.09) 7
; > Fung 2010 Female 110(089,122) 1680
‘l 5%} _(l”/‘g\‘ Fung 2010 107 (0.97,1.17) 17.43

9 Male
Subtotal (-squared = 56.2%, p = 0.011) 114(1.04,1.24)  100.00

'~ .~ y Colon cance
O ‘_‘J yf_)}“‘}_ l‘:‘:f_) of Willett 1990 Female 157(108,228) 810
= i Bostick 1994 Female 097(0.74,125 1241
s Soe v ~ 17, Giovannucei 1994 Male 1730125239 986
clic Q; e F_J :/ C E‘ eré l‘ A b‘ (_.‘] Chao 2008 Mixed 1.12(0.83, 1.35) 16.18
- - Larsson 2005  Female 1.54 (1.22,1.95) 1365
l{ {] of (rl r—l Norat 2005 Mixed 1.26(1.07, 1.48) 17.59
NVCUS Kabat 2007 Female 051(029,128) 275
- - Cross 2010 Mixed 120(105,137) 1946

Sublotal (l-squared = 59.6%, p = 0.015) 125(1.10,1.43) 100.00

? ) . Rectal cance
” 0, ~ N7 Chao 2005 Mixed 133(096,180) 2012
C l‘ “/ /r) 0("40 Larsson 2005 Femaie 128075,221) 7.0
3 Norat 2005 Mixed 1220099,151) 3463
10} o g - Kabat 2007 Female (1.42,1277) 186
l[ 0 t_) VJ(L‘}} /’:‘af,) o0f Cross 2010 Mixed 1310107161 3618

Subtotal (I-squared = 18.2%, p = 0.299)
NOTE: Weights are from randem efiects analysis

1310113, 152) 100,00
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Mnyxaviopoc Kopkl

Enetepyaopévo/Kokkivo Kpeac

[emmiko 2ooTnua

N
7

N-vitpol6-evwoeis (NOCs)
Heam iron %73 malondialdehyde, 4-Hudroxynonenal

EtepokukAikéc Apwpatikés Apives (HAA) -
bayeipepa og vPmAn Beppokpacia

[ToAvkvkAlkol Apwpatikol YSpoyovavOp
(PAHSs) - bayeipepa og vYPMAN Oeppokpaoio/

Epidemiologic evidence of exposure to polycyclic
aromatic hydrocarbons and breast cancer: A
systematic review and meta-analysis

Brenda Gamboa-Loira !, Lizbeth Lépez-Carrillo 2 Yuliana Mar-Sanchez 3, Dalia Stern 4,
Mariano E Cebrian >



Review > Front Oncol. 2020 Jan 15:9:1540. doi: 10.3389/fonc.2019.01540. eCollection 2019.

The Multifaceted Role of Heme in Cancer

Veronica Fiorito 1, Deborah Chiabrando 1, Sara Petrillo ', Francesca Bertino !, Emanuela Tolosano

AIuIKOG 2idnNpog o€ Trepicoela 0dnyEi O€:

0&EIOWTIKO OTPEC KUTTAPWYV EVTEPIKOU
BAsvwwoyovou 2 uetaAddéeic oto DNA

dlarapaxn UIKPOLIWUATOC EVTELOU

A e ‘ : Tumor microenvironment
% - Genetic
% Mutatiol 3 i ] .
ed/Processed Disbyosis umor innervation
A TAMs
Heme \%[% ,
_— ~ ytOtoxic &"D’”
oM1
£ ; d\/lacrophage
olarization
MuCUSK ainBedex P

CCs, Cancer Cells

(3 Tumor angiogenesis

CAFs, Cancer-associated Fibroblasts

CHF, Cytotoxic Heme Factor TAMs, Tumor-associated Macrophages

ROS, Reactive Oxygen Species
NOC, N-nitroso Compounds
MDA, Malondialdehyde

4-HNE, 4-Hydroxynonenal



Mnyaviopoc KapkivoyEveonc armo ta Zwlk

[TpwTElveG 6TOVGS UG TWV {WWV, ACTIPASLA VYWV Kol
0pO YAAQKTOG:

Meta-Analysis > Adv Nutr. 2021 Jun 1;12(3):809-849. doi: 10.1093/advances/nmaa147.

* IGF-1: Insulin-like Growth Factor Intake of Various Food Groups and Risk of Breast
, , Cancer: A Systematic Review and Dose-Response
Neu5Gc : N‘Y)\UKO}\U)\EVO(pO(U LVLKO OEU Meta-Analysis of Prospective Studies

Asma Kazemi ', Reza Barati-Boldaji i} Sepideh Soltani 2 Nazanin Mohammadipoor 3,

TMAO . N_O EE i6 [0) TT] g T pl.“ SGU}\,(XIJ {.Vn g Zahra Esmaeilinezhad ', Cian C T Clark 4, Siavash Babajafari !, Marzieh Akbarzadeh 3

KaravaAwon >450g/d yaAa

augdavel To PiIOKO EUPAvVIONG
KAPKivOU TOU HaoTOU




IGF-1

Hormones and diet: low insulin-like growth factor-1I
but normal bioavailable androgens in vegan men

, , , , N E Allen ', P N Appleby, G K Davey, T J Key
®*  auénTikr) opPOVT TUTIOV LVOOVALVNG

* auinuévn otnv Ttad Ik AKX Kol oTaSLaKn HElwoT HETA

™mv e@nPeia Re: Plasma Insulin-Like Growth Factor-1,
Insulin-Like Growth Factor-Binding Proteins,
and Prostate Cancer Risk: a Prospective Study

Naomi E. Allen &, Timothy J. Key

°*  odnyla oTa KUTTAPA VA TIOAAATIAAGLACTOVV

JNCI: Journal of the National Cancer Institute, Volume 93, Issue 8, 18 April 2001

*  H ouykévipwaon eAeUBepnc TeEOTOOTELOVNS HTAV iOIA
o€ vegans Kai {wopayoug

» TPOZTATEYTIKOZ POAOZ THZ VEGAN
@®HZ ZTHN NMMPOAHYH TOY KAPKINOY
TOY MPOZTATH /




Neu5Gc

0&eld10 TOL TTUPLTIOV

0To BOEL0 YoAa Kol oTa ONAaoTikd (W

AEN pttopel va ouvtebel atto avBpwTiov 1 uTa
T0 yoviéio CMAH 1tou kwdkoTtotel To €viupo TIoU

artatteital yuo ) ovvBeon touv NeubGce €xet
peTaAAaxBel pn avaoTpeP o

0 0pYyavIGHOG TO avayvwpeIlel wG KATLEEVO Kol

Human Body
(no natural ability to
synthesis of NeuSGe)

Chimpanzee Body
TIPAY EL AVTIOOPATA VX TOL “eTUTE Ol bt
Xpbvia @Aeypovi; = KAPKINOE MENTIKOY //\
===

@plantbasedntgr




TMAO

0&e(610 TNG TPHEB VAUV G

OTIPOIOV TWV BaKTNPLwV TOV EVIEPOUL TO OTI0L0
Ulovpyeital kata ™ Stadikaoia g TIEPYN§

TIapAyeToL OTAV TA BAKTPLA OTO EVIEPO
TETITOUVY TNV XoAlvn (auyd), Tn AekiBivn kat tnv
Kapvitivy

TMAO >NLRP3 inflammasome  mmmp MetaAAGEeic DNA > KAPKINOX
NF-xB
ROS

Review

The gut microbiota derived metabolite
trimethylamine N-oxide: Its important
role in cancer and other diseases

Yuhua Zhou ® !, Yuwei Zhang ® !, Shengkai Jin ® !, Jing Lv %, Menglu Li ¢ & &,




TMAO

113 TP @AY 0oL GUUHETEXOVTES

4

2 eB8opades TUTTIKY
Apepikavikn Statpoen

4

aoTipo KpEag

2-7 Boofiades 2-7 eBOOUGOES
wash out wash, out
, 4 eBoouadec
KOKKLVO
p plant-based
KpEQg

Impact of chronic dietary red meat, white meat, or
non-meat protein on trimethylamine N-oxide
metabolism and renal excretion in healthy men and
women

Zeneng Wang 1, Nathalie Bergeron 23 Bruce S Levison !, Xinmin S Li T, Sally Chiu 2 XunlJia 1,

Robert A Koeth 7 4, LinLi 1, Yuping Wu 5 W H Wilson Tang 1 4 Ronald M Krauss 2,

Stanley L Hazen ' 4

v’ Metd and éva univa oth Statpo@i] e KOKKIVO
KpEag, n TASOYN@ia TWV OVUUETEXOVTWY
eUpavioe avénon ota enineda TMAO oto
alpa kat oTa ovpa, os avtiBson Us TO doTPO
KPEAC KAL TIC PUTIKEG TINYES TIPWTEIVNG

v HkatavdAwon Tov KOKKIVOU KPERTOG
Uelwoe onuavtikd TH VEQPPLKY) AMEKKPLOT)
TG KapvLTivyg



TMAO

L-Carnitine
Chronic kidney
disease
HO  OH  CH, Gut microbiota Ghs Mo ey
C=CH5-CH=CH-N"CHs > | H-N“CHs » HO-N"CH;
O (-camitine CH; \HO ?Hs /Y CHj3 CH3
b— CH,~CH,~ CHz-NtCHs Trimethylamine Trimethylamine N-oxide
188 Lysine 4 (':“3 (TMA) (TMAO)
D v-Butyrobetaine (yBB)
Endogenous production ;
Omnivore
L-camitine ee——— BB |~ TMA ————> TMAO
Vegan/vegetarian
L-carnitine ———p (BB | == —————— TMA ——— > TMAO

Heart failure Heart attack

Stroke

Regulated by diet

L-Carnitine in omnivorous diets induces an
atherogenic gut microbial pathway in humans

Robert A. Koeth,?? Betzabe Rachel Lam-Galvez,? Jennifer Kirsop,"? Zeneng
Wang,'? Bruce S. Levison,’ Xiaodong Gu,"? Matthew F. Copeland,* David
Bartlett,’ David B. Cody,* Hong . Dai,® Miranda K. Culley,’ Xinmin S. Li,"?
Xiaoming Fu,"? Yuping Wu,® Lin Li,"? Joseph A. DiDonato,"> W.H. Wilson
Tang,"?? Jose Carlos Garcia-Garcia,* and Stanley L. Hazen"3?

Published December 10, 2018 - More info

v’ Tdoo og ap@ayovg (kpeatopdyovc) 6oo kat
XOPTOPXYOUGS 1) UETATPOTIN THS KAPVITIVNC
o TMAO yivetai e akpiBwg tov iSto
U)X aviopo

v\ 0TOUGC KPEQTOPAYOVG 1] UETATPOTIH THG
kapvitivng o TMAO auth tav Mo E&vtovny
QTI0 OTL OTOVGS YOPTOPAYOUS



QDutikeC TpodEc yia mpootaoia ano Kapkivo

PuTikégTveg

*  aPALWOT) TNG CUYKEVTPWONG TWV KAPKLVOYOVWYV OVGLWV 6TO TIaYV EVTEPO ECALTIAG TNG TIAPOVGLAG
TWV PUTIKW®V VWOV O€ QUTO

* petafoAn ™G HikpofLakns xAwpLldag Tov eVIEPOL =2 adPavoTIomoT TWV KAPKLVOYOVWY 0UC LWV

*  TIPOKANOM SOUIKWV KALAEITOVPYLKWV (XNHIKWV) HeTaBoAwmv oTta KOTTApOo TOL BAevvoydvou >
Helwon Tov puBPoL TIOAAATIAAGLAGHOU TWV KUTTAPWV QUTWV

*  VAOTOAY TNG TIapoy wyn S Boutupikov 0&€og

*  TPOTIOTIOMOT) TOV PHETABOALGHOU TWV XOAKWY 0EEWV TIOV EUTIAEKOVTAL GTO UNXAVICHO TNG
KA PKLVOYEVEDN G

* pelwon tov pH TwV KOTIPpAVWV

*  ETUTAXLVON TNG SLAPKELXG SIEAEVOTG TWV KOTIPAVWY GTOV EVTEPIKO AUAG = EAATTWOT) TOL XPOVOU
€kBeom G Tov fAEVVOYOVOUL GE KAPKLVOYOVESG OVCLES




QDutikég TpodEc yia mpootaoio ano Kapkiv

MoAv@aivoAeg -
PAafovosidn

* Avtr-ofeldwTtikn Spaon
* Tlpo-oeldwtikn dpdon

Review > Front Cell Dev Biol. 2022 Sep 29:10:1005910. doi: 10.3389/fcell.2022.1005910.

eCollection 2022.

Recent updates on anticancer mechanisms of
polyphenols

Eshita Sharma T, Dharam Chand Attri 2, Priyanka Sati 3, Praveen Dhyani 4, Agnieszka Szopa ?,
Javad Sharifi-Rad ®, Christophe Hano 7, Daniela Calina &, William C Cho ?
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* o0o-@AaBovoeldn
o0YLG

*  TIPpWTEIVN 0OYLAG
H auénuévn karavéAwaon odyiag
MEIWVEI TO KivOUVO gu@avions
KapKivou yeviKd, aAAd kai
OUYKEKPIUEVA UE TTOIXEIQ VIO TTPOANWN
KQPKivou TOU TTPOOTATN KAl TOU
nmveduova

» Front Nutr. 2022 Mar 4;9:847421. doi: 10.3389/fnut.2022.847421 4

Intake of Soy, Soy Isoflavones and Soy Protein and Risk of Cancer
Incidence and Mortality

Yahui Fan %3, Mingxu Wang 3, Zhaofang Li %, Hong Jiang 3, Jia Shi 3, Xin Shi 3, Sijiao Liu 3, Jinping Zhao ?, Liyun

Kong 4", Wei Zhang 1", Le Ma 345"

Relative risk of overall cancer

Relative risk of overall cancer

-

£c TpodéEc yua npootacia ano K

Relative Risk of prostate cancer

Relative Risk of lung cancer

uo-D @)
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YU UTTEPAC AT

H kapkivoygveon elvat Pia o0vOeTT Stadikaoia TIov TIPOKVTITEL ATIO CLCOWP
HetaAAdEewv oto DNA tou kuttdpovu

H Siatpo@n kat o tpdTtiog {wng eTtped{ouv KaBopLoTIKA TV IKAVOTNTA TOU
opyavio oV va KpATA TV LlGoPPOTIH HETAED TIOAAXTIAAGLAGHOV/ ATIOTITWONG TWV
KUTTAPWV

To KOKKLVO KPEXG KAL TO ETIECEPYATPEVO KPEAS TAELVOHOUVTAL WG KAPKLVOYOVX
katnyopiag 24 ka1, avtiotoyya (IARC)

‘Exet arodeiy0el 0TI KATAVAAWOT {WIKWV TIPOTOVTWY QUEAVEL TOV KIVOUVO ELPAVIONG
15 TOTIWV KAPKIVOU, PE EVTOVT] CUCYETLOT) HE TOV KAPKIVO TOU TIAXEO0G EVTEPOL KAl
ONHAVTIKEG eVEEIEELG CUOYETIONG PUE TOV KAPKIVO TOV TIYKPENTOG, TOU JOOTOV, TOV
TIPOOTATY, TOU TIVELHOVA KL TOU AVWTEPOV TIETTTIKOV.

Tpo@ég TTAOVOLEG 0€ (PUTIKES (VEG, TIOAVQ ALVOAEG KL TIPWTEIVN 60YLaG Spouv
TIPOOTATEVTIKA, ATIOTPETIOVTAS TNV KAPKLIVOYEVEDT)

Miax looppotmpévn p AAELKABOPLOTIKA 0TV



Evyaplotw yia tnv Npocoxn oo

All animals want to live...
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