AIATPOOH, METABOAIKO¢ MPOTPAMMATICMO¢ &
ENANAMNPOIrPAMMATIGMOg

«AvolyokAgivovrag roug Aiakorrrec Twv ovidiwvy

A¢oToiva Kouvnvou, M.D., Ph.D, C.N.S.

Emtiotnpovikog Zuvepyatng
Exrtaideutiko & Epeuvntiko Kevipo MetaBoAikwv Madnoewv Melitng, NY, HIMA
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MeTaoAIkog NpoypaupaTIONOG & ETTIVEVETIKA:
Eukaipisc lMNapéuBaonc & Emmavampoypauuarionuog
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H Auvapn Tou lNpoypappaTtiopou

POWER OF PROGRAMMING

International Conference on Developmental
Origins of Health and Disease
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2toxot tou EARNEST

Na mpoodiopioel Toug KUPIOUG HETARBOAIKOUG HPOHOUG, LIE TOUG OTTOIOUG
n d1aTpo@n KAtd T SIAPKEIN TNG EYKUPMOOUVNG ) TOU BnAacpou odnyei o€
aunuEVo Kivouvo epaviong vooou GTOUG ATTOYOVOUG, OTTWG
TTaYXVoapKia, HeTaBoAIkd ocuvdpopo, S1afnTn, KapdlayyEIaKnA N VEPPIKN
vooo, dlaTapayr TOU AVOOOTTOINTIKOU KOl KAPKIVO.

Na eCETATEI TIG ETITITWOEIS TWV MOKPO-KAI MIKPOBPETITIKWY GUGTATIKWY
OTO CUCGTAMATO TWV OPYAVWY KOl TOUG METARBOAIKOUS HpOHOUG TTOU
eMTTAEKOVTON OTN €EEAIEN KABE aoBEvelng.

Na atrooca@nvioel eav auTd Ta ATTOTEAETHATA EXOUV AUECT EEAPTNON
aTro ToV YOVOTUTTO (TT.X. JE TN XpARon dlayovidiakwy povTéAwy) i / Kal
EIVOI OVOOTPEWYIMA KOI HTTOPOUV VA EETTEPACTOUV APYOTEP |E
KATAAANAES DIOTPOPIKES 1 PUPUAKOAOYIKES TTAPEUPATEIC.



Epigenetic events result in changes that do not
affect the gene’s sequence of DNA (genotype),
but alter the gene expression (phenotype),
affecting susceptibility of complex diseases
Including type Il diabetes, obesity,
cardiovascular disease and cancer.



Epigenetically-mediated changes

 DNA Methylation/Demethylation

Histone Acetylation/Deacetylation

Gene silencing

Impaired insulin and leptin signaling

Impaired NF-kB signaling with
up-regulation of cytokines



Dietary and other Environmental triggers

l

Epigenetic-mediated changes

l

Epigenetic “signatures”

l

Altered metabolic pathways

|

Metabolic Syndrome, Obesity, Aging and Cancer



Ileplooor pe Avénuévn Tayvtnto AvarToéng

Height Growth Velocity
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Eudaon otnv Mawdkn Mayvoapkia

EUCHILDHOOD OBESITY

Early Frogramming by Infant Mutrition
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SPECIAL ISSUE
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WE EAT S0 MUCH
ANTI-FAT CRUSADERS
-L0SS HEROES

TO TELL YOUR KIDS
A GUIDETO DIET BOOKS




Homo erectus » Homo sapiens »> Homo obesus







H au¢non Tou AITTwon 10ToU TTUPOOOTEI PAEYHOVWOEIG
AVTIOPACEIS KAI IVOOUAIVOOVTIOTAON
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Wellen KE, Hotamisligil GS. J Clin Invest. 2003;112:1785-8.




Oppuovikn Apaon Tou AIrtwon lotou (AITTOKIVEG)

Adiponectin

PAI-1
- IGF-1
Leptin IGFBP

TNF-a
Interleukins

Resistin TGF-B
FGF, EGF
Prostaglandins

Visfatin

Unknown factors

Agouti protein
Adipsin

Angiotensinogen Angiotensin-II Retinol-binding protein-4



ApAon TWV AUMOKIVWV OTOUC LOTOUG




Emimrtwoeic AucAsitoupyiag Tou Aittwdn loTou

®Aeypovi

Mo6Auvon

YmrepAimodaipia

Eyke@ aAikd

Oupaipia

Kaxegio
ApTnpiooKAfpuveon






FETUS NEONATE

Milk
Glucose (fatty acids)

| FeFa1 gene { FGF21 gene

FParacrine
achion?

BROWN ADIPOSE TISSUE

(thermogenic aclivation)
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Synthesis of ;
cholesterol and FA =

\ Energy éi;e'riditum A

Low lipid levels
Resistence to diet- / age- induced obesity
Increased insulin sensitivity




Uncoupling of the Respiratory Chain
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EtTravatmrpoypauuaTiogog Tou Aitroug

Orav n repioosia evépyeia O&v amrobnkeusral aAAd omraraAdral os Ospuornra

T Brown fat
tissue

@ Circulating Factor Irisin I
Release from muscle /

Expression

White fat
Heat tissue

“"FNDC5 W\

-
v y!' Energy Expenditure T

Prevent Chronic Caloric Excess
(e.g. obesity and diabetes)

2012 ArRiL 16 BY PHOENIX PHARMACEUTICALS INC.
RereReNCE: KeLLy D.P., ImSIN, LIGHT MY FIRE, Science 336, 42-43, 2012
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Epsvva “GRECO”:
1 ota 25 wonoid akolovOel tnv Mecoyeiokn Alatta




Ehe New AJork Times

Fast Food Hits Mediterranean:; a Diet Succumbs

" Lm _, Lp: - v :-
A fast-food restaurant in Kasteli, Crete.
“The Mediterranean diet, which has been associated with longer life spans and lower rates of heart disease

and cancer, is more likely to be found in the upscale restaurants of London and New York than among the
young generation in places like Greece, where two-thirds of children are now overweight and the health

effects are mounting.”



http://query.nytimes.com/search/query?ppds=bylL&v1=ELISABETH%20ROSENTHAL&fdq=19960101&td=sysdate&sort=newest&ac=ELISABETH%20ROSENTHAL&inline=nyt-per
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And Now the Bad News...
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« Ol EMUMTWOELC TNG MO UOAPKLOLG
Looduvapouv pe 20 xpovia
TTPOWPOU YNPOTOCY

«ZUYXPOVWCE EveEpyomolovvtal 52
yovidia pAsypovnc»



O peETABOAIKOG TTPOYPAMHATIONOG TNG
IVOOUAIVOOVTIOTOONG OONYEI O€ KUTTAPIKO Stress

Kuttaptié
stress

T




KUTTAPIKO Stress

MeTOaBOAIKO < DAeypovwodeg

(IR)\ ﬂF«B)

OcCeIdWTIKO
(MiToxovopla)

Mnyn: Ap. Newpylog Xpouaog



Nutrients
(dietary signals)

Sgnalling through
senscr mechanisms

!

Genes (normal genotype)

ZAN\V/A\V/A\

=
l Normal phenotype l

Homeostasis

‘Healthy' signatures

Mutrients
(dietary signals)

‘Hit 1° Q
Metabolic ‘Hit 2
stress
Froinflammatory

slress

| Signalling through
| sensor mechanisms

|

Genes (sensitive genotype)

ANV /A\V/A\

lSans'rti-.ra phenotype Jv

Onset of diseasa

“Stress’ signatures
MNature Reviews | Genetics







Meoovyeiakni Aiatpo@n: MoAITioTik ) KAnpovouid Tng AvOpwiroTnTag

Aiyeg FAuka
POpEG

AIFES & OPES ™
N\ THN EBAOMAAA
\)

*Auyd- TTOUAEPIKA
Bdopada -YWapia

[T aAOKTOKOMIKG
*EAai6Aado, Aivyo Kpaoi
@pouTta, Aaxavikd,

‘OoTrpia, Enpoi KapTroi

KaBnuepiva

*AnuNTPIAKA OAIKAG




H Meooyetakn Aiatta EAattwvel tnv @Asypovi
E-Sel’ P-Sel VCAM-1' ICAM-12
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Bl Med-diet + VOO [ ] Med-diet + nuts [_] Low-fat diet




H Meooyeilakn Alatta EAattwvel tov Kivduvo Bvnotpotntog

tudy Relative risk Weight  Relative risk
(95% CI) (%) (95% CI)

Trichopoulou et al 1995%! 0.48 0.69 (0.48 t0 0.99
Kouri-Blazos et al 1999%2 0.31 0.79 (0.50t0 1.25
Lasheras et al 2000"> 0.11 0.48 (0.2210 1.02
Trichopoulou et al 2003"* 2.53  0.75 (0.64 to 0.87
Knoops et al 2004"° 10.84 0.88 (0.8210 0.94

Lagiou et al 2006/ 4.78 0.93 (0.83t0 1.04
Mitrou et al 2007 (men)*!! 33.20 0.92 (0.91 t0 0.94
Mitrou et al 2007 (women)*!! 29.78 0.93 (0.91 t0 0.95
otal 100.00 0.91 (0.89 to 0.94

-
—-

Trichopoulou et al 2005% o 17.97 0.93 (0.89t0 0.97
-

() 0.2 i 5

Reduced Increased

Sofi, F. et al. BMJ 2008;337:a1344

Copyright ©2008 BMJ Publishing Group Ltd.



H Meooyeilakn Alatta EAattwvel Tov Kivduvo Bvnotpotntog oo
KapOLAYYELAKEG TTAONOELC

tudy Relative risk Weight  Relative risk
(95% CI) (%) (95% CI)

Trichopoulou et al 2003"* 5.90 0.82 (0.69 to 0.97
Knoops et al 2004 14.34 0.84 (0.76 10 0.94
Mitrou et al 2007 (men)"!! 47.83 0.92(0.89100.96
(
(

Mitrou et al 2007 (women)*!! 31.93 0.93 (0.88 t0 0.99
otal 100.00 0.91 (0.87 t0 0.95

5

Reduced Increased

Sofi, F. et al. BMJ 2008;337:a1344

BM]



H Meooyeilakn Alatta EAattwvel Tov Kivduvo Bvnotpotntog oo
KapKivo

tudy Relative risk Weight  Relative risk
(95% CI) (%) (95% CI)

Knoops et al 2004 17.20 0.95 (0.90 to 1.00
Lagiou et al 2006"” 1.89 0.89(0.77 to 1.03
Fung et al 2006"8 3.64 0.91 (0.82to 1.01
Mitrou et al 2007 (men)¥!! 46.79 0.94 (0.91t0 0.97

Mitrou et al 2007 (women)¥!!

Benetou et al 2008%1?
otal 100.00 0.94 (0.92 to 0.96

5

Increased

Sofi, F. et al. BMJ 2008;337:a1344 BNKJ{



H Meooyewiakn Atatta EAattwvel tov Kivéuvo epdavionc vooou tou
Parkinson kot Alzheimer

tudy Relative risk Weight  Relative risk
(95% CI) (%) (95% CI)

Scarmeas et al 2006"° 31.06 0.83 (0.70t0 0.98
Gao et al 2007 (men)wlo 38.88 0.93 (0.80t0 1.08

Gao et al 2007 (women)*1° 30.06 0.85 (0.72to 1.00
otal 100.00 0.87 (0.80t0 0.96

5

Reduced Increased

Sofi, F. et al. BMJ 2008;337:a1344

BM]



PeoBepaTtpOAn AAAicivn NMoAu@aivoAeg




20UAQpopapavn

Apaoceig

* AVTLKOPKLVLKEG
e AVTLOSELOWTLKEC
* AVTIULKPOPBLAKEC
. e AvTIOLOBNTIKEC

Adaxava, oTrapayyla, poka, PATTavakia, Kapdapo, JouoTapda



AIQNOBIOI THZ IKAPIAZ

«To vnot, omou oL avBpwrol Eexvouv va teBavouv»

O k. Ztapadtng to 1943 niye petavaotng otng H.M.A. 6mou mavipelTnke
Kall amEKTNoE Tpla madLa.

To 1976 awoBavOnke Suomvola Kol avayKAoTnKE vo eykatalelpeL tnv
gpyaoia tou.

Tote anodAacloe va eMLOTPEYPEL oTNV ayamnuévn Tou Ikapia wote va
Tadel oTOUC MPOYOVOUG TOU.

MeTaKkOpLOE 0TOUG NALKLWHIEVOUC YOVELG TOU, OE VAL ILKPO 0.0BECTWHUEVO
oTtitL o€ €va KT U0 OTPEUUATWY HE OUTIEAWVEG KOVTA oTov Eudnlo,
otn Bopela mMAeupad Tou vnolou.

Toug EMOUEVOUC UNVEG, KATL TapAéevo cUVERN. ApxLos va atcBavetal
KaAUtepa. Mo HEPQ, KATADEPE AKOUA KoL VO GUTEPEL LEPLKA AQXOVLIKAL

oTOV KNTto.
O Kapog mepvouoe Kal o K. Itapatng dev nebatve. H vuyeia Tou SLapkwg
BeAtiwvotav. Agv €kave TOTE

ToU XnuewoBepaneia, dev avalntnoe Kavevog eidouc Bepareia.

Ol katolkol TNG lkaplag, TpWVE Lo LeyaAn motkiAla Tpodwv Tt Meooyelakng dtatpodng (
) TpocB£tovtag 6 eMUTAEOV XPOVLa 0TO TPOCGSOKLUO (WG
Touc. Emiong tpwve moAAd xopta. Yapxouv mepimou
Juyxva mivouv
UEPLKA A0 TA OTOL0 LELWVOUV TNV UTIEPTOON. TA TIEPLOCOTEPA YAAAKTOKOMLKA TIPOIOVTA TTIOU KATOVAAWVOUV OL KATOLKOL TNG
Ikaplog mou ¢ptavouv ta 90, mapayovrol arno


http://www.pygmi.gr/%ce%b5%ce%bb%ce%bb%ce%b7%ce%bd%ce%b9%cf%83%ce%bc%cf%8c%cf%82/new-york-times-%ce%b1%cf%86%ce%b9%ce%ad%cf%81%cf%89%ce%bc%ce%b1-%cf%83%cf%84%ce%b7-%ce%bc%ce%b1%ce%ba%cf%81%ce%bf%ce%b6%cf%89%ce%af%ce%b1-%cf%84%cf%89%ce%bd-%ce%ba%ce%b1%cf%84%ce%bf%ce%af%ce%ba%cf%89/
http://www.pygmi.gr/%ce%b5%ce%bb%ce%bb%ce%b7%ce%bd%ce%b9%cf%83%ce%bc%cf%8c%cf%82/new-york-times-%ce%b1%cf%86%ce%b9%ce%ad%cf%81%cf%89%ce%bc%ce%b1-%cf%83%cf%84%ce%b7-%ce%bc%ce%b1%ce%ba%cf%81%ce%bf%ce%b6%cf%89%ce%af%ce%b1-%cf%84%cf%89%ce%bd-%ce%ba%ce%b1%cf%84%ce%bf%ce%af%ce%ba%cf%89/
http://www.pygmi.gr/%ce%b5%ce%bb%ce%bb%ce%b7%ce%bd%ce%b9%cf%83%ce%bc%cf%8c%cf%82/new-york-times-%ce%b1%cf%86%ce%b9%ce%ad%cf%81%cf%89%ce%bc%ce%b1-%cf%83%cf%84%ce%b7-%ce%bc%ce%b1%ce%ba%cf%81%ce%bf%ce%b6%cf%89%ce%af%ce%b1-%cf%84%cf%89%ce%bd-%ce%ba%ce%b1%cf%84%ce%bf%ce%af%ce%ba%cf%89/

H ntdAn tou HpakAR HE Tov yiyavta Avtaio mouv avtAoUoeE tTnv SUvaun Tov
otav ta ntodia Tou ayyllav to XwHo TG Hntépag tou MNg.

Ammannati Bartolomeo (1559-60), Villa Medicea, Castello

H wdAn rou HpakAl pe Tov Avraio, oc eAAnviké ypapuaréonuo





http://www.time.com/time/subscriber/covers/1101040607/article/how_we_grew_so_big_diet01a.html

Maroreg mpoomaderes anmieros Papovg




Yravnilo pneta to goynto







Metayevpotikn 'hvkoln & Iveooviivny

Low-Glycemic-Index Foods

Biood glucose
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Hours after eating

Change in blood bevels

High—Glycemic-Iindex Foods

Blood glucose

Haours after eating

Insulin




To pvororoyiko kvtTopo £xel 20000 VTOOOYELS, EVO TO KVTTUPO
ne wveovvoavtiotaon £xel S000 vroooyelg

Normal muscle Insulin-resistant muscle

Inlullrl
receptors
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Yreprvoovivoruio

*Au¢nuEéVo aioBnpa «UTTOYAUKQIMIOGY

*KartaBoAn, utrvnAia petd atmroé yeupa TAoUc10 o€ atrAoug udaTavepaKES
*EvepyoTtroinon tng AitroatroBnkevong

««Atrayopeuon» TnG AirrtéAuong

Katakparnon uypwv (o1dApara, poxaAnto, utrépracn)

*MetafoAikd cuvdpopo

*Kapdiayyeiomaoeia



MetTaysopotiko Stress:
I'\wwkapia, Mwoipia, @Aeypovi], 0eidomon & | ayyeL0010.6TOA

Medscapes www.medscape.com
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Sourca: JACC © 2008 Amancan Caollage of Cardiology Foundation




H X opotikn ApaoctnplotTnto EAUTTOVEL TNV
UETUYEVUOTIKT] YAVKOCN

Medscapea www.medscape.com
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Sourca: JACC @ 2008 Amancan Callaga of Cardinlogy Foundation



To AAKOOA ELOTTOVEL TNV HETUYEVROTIKY YAVKOLN

Medscape® www.medscape.com
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White Bread + Water White Bread » Beer White Bread + Wine

Source: JACC © 2008 American College of Cardiology Foundation



Ta Apvydaio Elatt@vouy tTnv Metayevpotikn I'hvkoln

Medscapea www.medscape.com
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Sourca: JACC & 2008 Amancan Collage of Cardalogy Foundation



To Evor EAattver Ty Metaysopatikn I'hokoln

Medscapes www_medscape.com
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Sourca: JACC & 2008 Amarncan Collage of Cardiology Foundation



H Ilpoteivy Opov I'dhoxktoc EAatTtOvel TNy
Metayevpatikn I'hvkoln

Medscapes www_medscape.com
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Sourca: JACC & 2008 Amancan Collaga of Cardiology Foundation



Oonyisg Yo Ty PeAtiooon TS HETOYEVRUTIKNG YAVKOINLOGS, AUTaLIpiog,
eAeypovis & KapolayyeloKNns vYELOS
(Metapfoikog Eravompoypopupaticpnoc)

*AIOAECTE TPOPES HE TTOAAES QUTIKEG iveG (Aaxavikd, 6CTTPIN, GPOUTA, TTPOIOVTA
oAIKNG aAeong)

*EmAECTE ATTAXN TTPWTEIVN OTA KUPIO YEUHATA TS NHEPOG

[IpocBéoTte pia xou@Ta (KAEIOTH) §nPOUC KapPTTOUS KaBnuepiva pali pe TO
@POUTA, Aaxavikd i dnuNTPIOKA

*Tpwrte coAdTa pe Tpaciva Aayxavika TpooBitovrag {UOI Kol eaIPETIKG TTaPOEVO
eAaI6AadO KaBE pépa

*ATTOQUYETE TPOQINO UWYNANG EmeCepyaoiog Kol po@Auara, €10IKA OauTtd TToU
mepIEXouv {axapn, Aompo aAeupl [ Tpavg Airapd



Oonyisg Yo Ty PeAtiooon TS HETOYEVRUTIKNG YAVKOINLOGS, AUTaLIpiog,
eAeypovis & KapolayyeloKNns vYELOS
(Metapfoikog Eravompoypopupaticpnoc)

TepRipeTe 0€ HETPIEG MEPIDEC

*QpoVvTiOTE N MEPINETPOS TNG HEONG OAG VA Eival PIKPOTEPN OO TO MIOO TOU
UYoug oag

*KaBiepwoTte 30 AeTrTd ) TTEPICCOTEPO HETPIOG EVTAONG CWHATIKA OpacTnpIOTRTA

*MTropeite va TiveETE €va TTOTAPI KPACi HE TO KUPIO YEUHO OaG (epOOoOV dev
UTrapXel avTeDeISn)

[ivete TPOTUTIA YIa TO TTONOIG GOG






H nupapuida tnc cwotnc dtatpodnc

[ aAaKTOKOMIKA
*EAaIOAadO
«Opourta, Aaxavika,

*OoTrpia, Enpoi KapTroi

*ANuUNTPIAKA OAIKNG



Heya-3 Autapa




2TTAVIO Vo KABsoal

2-3 QOopEG TNV efdopada va
XPNOIMOTIOIEIC TOV EAEUBEPD
OO0U XPOVO YIa TTaixVvidla Kal
OpaoTNPIOTNTEG

2-3 QOpPEC TNV EOopGda
Va KAveIg NuuvaoTIKEC AOKAOEIC
yla eUAuyIoia Kal vOUVApwWUa

3-5 QopEc TNV efOopGda
VO aoKeioal HE aEPORIKE
QOKAOEIC

3-5 @opéc Tn BOoudda
Va aoxoAcioal pe
aBAotTaidiég



"H BeTIK uyeia atraITei yvwon
Kal
, TOOO TWV QUOIKWYV, 000 KaI EKEIVWV TTOU TTPOEPXOVTAI ATTO TN
deC10TNTA TOU avBpwWTTOU (dNAQdI) TNG TEXVOAOYIAC TPOPINWY).

... Av UTTapxel Katrola EAAEIYPN TPOYNG 1) AoKNOoNG TO
owua Ba acBevnoel”.

Itrrokpdrng (480 17.x.)






EuxoapioTw yia Tnv Tpoocoxn oog

pr ooy e

Tpomog Zomg ' 1N «Xapévog Oncavpoc»
napa&ootakr] Alatta Twv E)\Xﬁvwv -
AcQaing Aocpag Emava-
Ipoypappotiopog Ipoypoppatiopnog




