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NMPOrPAMMA AIA BIOY MAOHZHZ AEI INA THN ENIKAIPONOIHzZH
'NQZEQN ANOMOITQN AEI (META)

«OL OUYXPOVEC TEXVIKEC Blo-avaAuon¢ otnv vyeia, Ty yewpyia, To
neptBaAlov kat tn Statpopn»

EMIXEIPHZIAKO MMPOrPAMMA
EKIMAIAEYZH KAI AlA BIOY MAGHZH Ez rIA

ENLEVIUON TNV UOLVWVIA TNE YVUWONE, 2007'2 013
= | T
YNOYPIFEIO MAIAEIAXZ KAl OPHIKEYMATAQON EYPnI'IAIKOKOINnNIKOTAMEIO

Evpwnaikn ‘Evwon EIAITIKH YNHPEXZIA AIAXEIPIXEHE

Ei aiko Kowvwviké Tapei
e OWIVIKGTAREL Me n cuyxpnuatodotnon tng EAAadag kai tng Evpwmnaikng ‘Evwong




Evotnta 3
ZUYXPOVEG TEXVIKEG BLo-avaluong otn dtatpodn

Yno-evotnta
Fevetiko npodil-petafoAlopoc kat dtatpodn

TitAog: MeBoboAoyia Kol TEXVIKEG LEAETNC TNG ENMidpaong TS Statpodnig oto
HETABOALOMO: ATO TO KUTTOPO OTOoV AvOpwro

T{wptinc Nopikag, Entikovpog Kabnyntig

TuRpa Emotiung AtattoAoyiog — Atatpodng
Xapokonelo MNaveniotipLo




Awatpodikn Epevva (1)

AoyxoAeital HE ThV enidpaon tng diattag, tpodipwy,
OUOTATIKWV TwVv Tpodipuwv otn dGuololoyia
OAOKANPOU TOU OPYOVIGHOU KOl OTNV KATACTOGON TNG

UYVELOC TOU OE HOPLOKO KOl KUTTOPLKO ETILITESO




Awatpodikn Epsuvva (2)

Entidpaon tng dtatpodnic otig Asltoupylec Tou
avVOpWTTLVOU OpPYaVLOLLOU

KaBoplopog Twv HopLoKwY UNXOVLIO LWV TIOU
OULLUETEXOUV OTNV MTpoaywyn TN LYElaG R/Kkat tnv
| Evapén kat eGeAgn aoBevelwv

Aivel tn duvatotnta va Bpebouv ta kKataAAnAa
onuela aAAnAemidpaong dtatpodng kol avOpwTilvou
HeTafoAlopou

[poaywyr tTnG Lyelag => pelwaon TG voonpoTnTag
Kal tng Bvnopotntog




AMTWTEPOC CKOTIOC HLATPOPLKNC EPEVVOLC (1)|

Dietary Guidelines

for Americans FZO[O

WS Departoend of sgricuiire
S Deparinent of Hedl1h and HunenSendces
WO O GNCR\ TR SG0W

Foreach food group or subgroup,2 recommended average daily intake amounts® at all calorie levels. Recommended intakes from vegetable
and protein foeds subgroups are per week. For mere infermaticon and tecls for application, go te MyPyramid.gov.

Caborie level 1,000 1,200 1,400 1,600 1,800 | 2000| 2200| 2400 2600 2800 3,000 3,200
of pattern®

Fruits 1c 1c Wac Wac Wac 2¢ 2c 2c 2¢ ac 2lac ac
Vegetablesd 1c Wec ec 2c 2¥ec ec 3c 3c 3ec ec 4c 4c

Dark-green ¥ cfwk 1 cfwk Tefwk | Wecswk | Wec/wk | 1 cfwk 2 c/wk 2ciwk | 2wk | eciwk | 2Wecswk | 2V cfwk
vegetables

Red and 2¥ec/wk 3wk 3 fwk 4wk | Sec/wk | SYecfwk 6 c/wk 6 c/wk 7 cfwk Tofwk | Meciwk | TMeciwk
orange
vegetables

Beans ¥ ¢/wk ¥ cfwk 1% ¢/wk Te/wk | Mec/wk | 1ec/wk 2 cfwk 2wk | 2% cfwk | 2¥ecfwk 3 ¢/wk 3 cfwk
and peas
{legurnes)

Starchy 2 c/wk | 3eciwk | 3wk 4 cfwk S c/wk S cfwk 6 c/wk 6 c/wk 7 cfwk 7 cfwk 8 cfwk 8 cfwk
vegetables

Other Wec/wk | 2Veciwk | 2% c/wk | 3lec/wk 4 c/wk 4 cfwk S c/wk Sciwk | S c/wk | Sleciwk 7 c/wk 7 cfwk
vegetables




AntwtePoC oKomoc dtatpodlknc Epeuvog (2)

Nutrition Recommendations and
Interventions for Diabetes

A position statement of the American Diabetes Association

Micronutrients in diabetes management
@ There is no clear evidence of benefit from vitamin or mineral supplementation in people with diabetes (compared with the general
population) who do not have underlying deficiencies. (4)
@ Routine supplementation with antioxidants, such as vitarmins E and C and carotene, is not advised because of lack of evidence of
efficacy and concern related to long-term safety. (4)
® Benefit from chromium supplementation in individuals with diabetes or obesity has not been clearly demonstrated and therefore can
not be recormended. (E)

Nutrition interventions for type 1 diaketes
@ For individuals with type 1 diabetes, insulin therapy should be integrated into an individual's dietary and physical activity pattern. (E)
® Individuals using rapid-acting insulin by injection or an insulin pump should adjust the meal and snack insulin doses based on the
carbohydrate content of the meals and snacks. (&)
@ For individuals using fixed daily insulin doses, carbohydrate intake on a day-to-day basis should te kept consistent with respect to
tirne and amount. (C)
® For planned exercise, insulin doses can be adjusted. For vnplanned exercise, extra carbohydrate may be needed. (E)




H ntoAunAokotnta tng ouyxpovng
dratpodiknc Epeuvvac (1)

« =1.5 Kg tpo®n Kal 2 L uypd / nuépa

* 40 atrapaiTnTa BPETTTIKA CUCATIKA €ival YVWOTA

*  XIAIGOEG YVWOTA CUCTATIKA TPOPINWYV PME AyvwoTn BioAoyikh dpdon

«  XIAIGdEG AYyVWOTA CUCTATIKA TPOPiNWV ME AyvwoTn BIoAoyikh dpdon

« 10"3 kUTTOPO OTO CWHA & 10" BakTAPIO OTO YAOTPEVLEPIKO CUCTNHO

*  AId@OPETIKA 6pyava, EKATOVTADESG DINPOPETIKOU TUTTOU KUTTAPO

* AyvwoTeg Kal TTOAUTTAOKES GAANAETIOPAOEIG MHETASU DlaTPOPRG /
MIKpOoXAwpidag

« Ekatoupupia TToAupop@icpoi (SNPs)

* MeydAn emTIYEVETIKR S10KUHOVON £SAITIOG TWV TTEPIBAVTOAAOYIKWYV
TTOPAYOVTWYV

« =25.000 yovidia

« =100.000 mRNA

« =100.000 Trpwreiveg

« =100.000 Artro€10n Kai XIA1Gdeg udaTo-O10AUTOI HETABOAITEG
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H noAumAokotnta tng cUYXPOVNG
dratpodiknc Epeuvvac (3)

Figure 2. Simplified view of fatty acid metabolism.
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H ntoAunAokotnta tng ouyxpovng
w< ' i I 4 1 4
e SLatpodLlkne Epeuvac (4)

2XEOLOOOC KOAAL
EAEYXOUEVWV
LEAETWV

Xpnon | XpAon VEwv
nopadooLoKWV \ gEeEALYLEVWV
TEXVLKWV TEXVLKWV




B3 Newpapartikés Tpoceyyicels Slatpodurig épeuvag -
2 In vitro povtéAa

*** BLOXNMLKEC SOKLUAOLEC

s Kuttapwka opyavidia

' ZUMEC, KUTTOLPLKEC OELPEC
**Mpwtoyeveic KAAALEPYELEC

** MIKTEC KAAALEPYELEC

**TOMEC OpYAVWV ] HOCXEVOTOL




MelpapatikeC MPOoEYYIOELC dlaTtpodLKNC EpEVVAC —
In vitro povtéAa

*** BLOXNMLKEC SOKLUOLOLEC

Antioxidant and lipoxygenase inhibitory activities of pumpkin seed extracts., Xanthopoulou MN,
Nomikos T, Fragopoulou E et al., Food Research International, Volume 42, Issues 5—6, June—July
2009, 641-646

Inhibition of human low-density lipoprotein oxidation in vitro by ginger extracts.
Gunathilake KD, Rupasinghe HP., ] Med Food. 2014 Apr;17(4):424-31.
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Flaxseed (Linum usitatissimum L.) extract as well as (+)-secoisolariciresinol diglucoside and its
mammalian derivatives are potent inhibitors of a-amylase activity.,Hano C, Renouard S, Molinié R,
Corbin C, Barakzoy E, Doussot J, Lamblin F, Lainé E., Bioorg Med Chem Lett. 2013 May
15;23(10):3007-12




Nelpapatikec TPooeyyioelc dtatpodikng Epevvac —
In vitro povtéla

s Kuttapwka opyavidia

In vitro biotransformation of flavonoids by rat
liver microsomes., Nielsen SE, Breinholt V,
Justesen U, Cornett C, Dragsted LO.,
Xenobiotica. 1998 Apr;28(4):389-401.

Mangifera indica L. extract
(Vimang) inhibits Fe2+-citrate-
induced lipoperoxidation in
isolated rat liver mitochondria.,
Pardo Andreu G, Delgado R,
Velho J, Inada NM, Curti C,
Vercesi AE., Pharmacol Res.
2005 May;51(5):427-35




Nelpapatikeg mpooeyyioelg dtatpodkinc Epevvag —
In vitro povtéla

¢ ZUMEC

Estrogens in the daily diet: in vitro analysis indicates that estrogenic activity is omnipresent in

foodstuff and infant formula.
Behr M, Oehimann J, Wagner M., Food Chem Toxicol. 2011 Oct;49(10):2681-8

| W Estrogen

| ’

| (]

| V'] Estrogen Receptor

|
‘ v Activated Receptor

‘ @ 1 -Galaktosidase
| hER: human estrogen
‘ receptor
ERE: estrogen responsive

‘ element
lac-Z: reporter gene

| CPRG: ehlorophenol red-f§-D-
l aalnctopyranoside

Yenant cell




MelpapatikeC MPOoEYYIOELC dlaTtpodLKNC EpEVVAC —
In vitro povtéAa

** KUTTOPLKEC OELPEC

Chemopreventive properties of raisins
originating from Greece in colon cancer
cells., Kountouri AM, Gioxari A, Karvela E,
Kaliora AC, Karvelas M, Karathanos VT.,
Food Funct. 2013 Feb 26;4(3):366-72.

ATCC Number: CRL-1435
PC-3

Active extracts of black tea (Camellia Sinensis)
induce apoptosis of PC-3 prostate cancer cells
via mitochondrial dysfunction., Sun S, Pan S,
Miao A, Ling C, Pang S, Tang J, Chen D, Zhao C.,
Oncol Rep. 2013 Aug;30(2):763-72.

Tyrosol, the major olive oil biophenol,
protects against oxidized-LDL-induced
injury in Caco-2 cells.

Giovannini C, Straface E, Modesti D,
Coni E, Cantafora A, De Vincenzi M,
Malorni W, Masella R.

J Nutr. 1999 Jul;129(7):1269-77.




MelpapatikeC MPOoEYYIOELC dlaTtpodLKNC EpEVVAC —
In vitro povtéAa

**Mpwtoyeveic KAAALEPYELEC

Red wine polyphenols enhance endothelial nitric
oxide synthase expression and subsequent nitric
oxide release from endothelial cells., Leikert JF,
Rdithel TR, Wohlfart P, Cheynier V, Vollmar AM,
Dirsch VM., Circulation. 2002 Sep 4;106(13):1614- |
7. )
Select human milk oligosaccharides directly
modulate peripheral blood mononuclear cells _

mbilical

Plasma layer

isolated from 10-d-old pigs., Comstock SS, Wang d— Porpherstioaa PoMC
M, Hester SN, Li M, Donovan SM., Br J Nutr. 2014 | —————
Mar 14;111(5):819'28. \/L Packed erythrocytes/granulocytes

Lipid  fractions with aggregatory  and
antiaggregatory activity toward platelets in fresh 100 100 100
and fried cod (Gadus morhua): correlation with

Transparency
Transparency
Transparency

platelet-activating factor and atherogenesis. 01 Wi o W 0

Panayiotou A, Samartzis D, Nomikos T, Time (min) Time (min) Time (min)
Fragopoulou E, Karantonis HC, Demopoulos CA, Y PAF i
Zabetakis I, J Agric Food Chem. 2000 o ',. O p— —’ "g.
Dec;48(12):6372-9. o ol i

Shape chéﬁge Aggregation
|




Nelpapatikeg mpooeyyioelg dtatpodkinc Epevvag —
In vitro povtéla

** MILKTEC KAAALEPYELEC

Docosahexaenoic acid decreases pro-inflammatory mediators in an in vitro murine adipocyte

macrophage co-culture model., De Boer AA, Monk JM, Robinson LE., PLoS One. 2014 Jan
20;9(1):e85037.

A
™ e e preadipocytes/
VO adipocytes
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e sows] == |l |
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membrane " & | chamber
> Vectorial transport




Nelpapatikec TPooeyyioelc dtatpodikng Epevvac —
In vitro povteAa

**TOUEC OPYAVWV ] HOCXEVHATA LOTWV

Modulation of carcinogen-metabolising cytochromes P450 in human liver by the
chemopreventive phytochemical phenethyl isothiocyanate, a constituent of cruciferous
vegetables., Konsue N, loannides C., Toxicology. 2010 Feb 9;268(3):184-90.

Preparation and incubation of liver slices




MelpapatikeC MPOoEYYIOELC dlaTtpodLKNC EpEVVAC —
In vitro povtéAa

AlatpoPLKEC EMOPACELG oTA in Vitro povtEAa

MaKpPOOPEMTIKA, ULKPOOPEMTIKA KOl LLKPOOUOTATLKA TS dtatpodnc i
MHETABOALTEC aUTWV

Biological activity of acetylated phenolic compounds., Fragopoulou E, Nomikos T, Karantonis HC,
Apostolakis C, Pliakis E, Samiotaki M, Panayotou G, Antonopoulou S., J Agric Food Chem. 2007
KaAALEPYELEC KUTTAPWV EMTTAOUTIOMEVEC LE KATIOLO OPEMTLKO GUOTATLKO i
eKXUALOpOL

Effects of zinc on epithelial barrier properties and viability in a human and a porcine intestinal
cell culture model., Lodemann U, Einspanier R, et al Toxicol In Vitro. 2013

KaAALEpyeleg Kuttdpwv pe EAAEWP N KATOLOU BPENTIKOU CLOTATLKOU

Selenium is critical for cancer-signaling gene expression but not cell proliferation in human colon
Caco-2 cells., Zeng H, Botnen JH., Biofactors. 2007;31(3-4):155-64.
BloAoylka deiypata netpapatolwwyv | avOpwmwy mpLv Kat LETA armo pio
Statpodikn napEppoon
The unsaponifiable fraction of virgin olive oil in chylomicrons from men improves the balance

between vasoprotective and prothrombotic factors released by endothelial cells., Perona JS,
Martinez-Gonzdlez J, Sanchez-Dominguez JM, Badimon L, Ruiz-Gutierrez V., J Nutr. 2004




MelpapatikeC MPOoEYYIOELC dlaTtpodLKNC EpEVVAC —
In vitro povtéAa

MAeovekTApOTA in vitro LovTéEAwv

MeA£Tn TNC AsLTOUPYLAC TOU KUTTAPOU XWPLC TIC SLOKUMAVOELG TTOU
UTTAPXOUV OE EVAV OPYOAVIOUO

Apeon npocfaon ota KUTTOPO

Xpnon padLEVEPYWV UNOOTPWHATWV

AvTiKaOLoToUV KOl LELWVOUV TOV OPLOUO TWV TELPANATOIW WV
EAeyxopeveg cuvOnkeg (pH, wopwon, Oeppokpaocia, 02, CO2)

Avvatotnta eAEyXou HeEYAAov aplOpoU Selypatwy oxetika ¢Onva ko
O€E JWLKPO XPOVLIKO draoctnpa

XpAOLHA YLOL LNXOLVIOTIKEC LEAETEC




MelpapatikeC MPOoEYYIOELC dlaTtpodLKNC EpEVVAC —
In vitro povtéAa

Melovektpata in vitro povtéAwv

Nepintwon poAUVOoEWV.
MBavotnta dtadopomnoinong Twv KUTTAPwWV.

Ta amoteAéopata Twv in vitro melpapatwyv dev petadppalovrol
aropaitnTa oTiC in Vivo cuvOnKeg

Ta cuotatikad TG TpoPnc udioTavtal TPOMOTMOLACELC KATA Th SLEAEUON

TOUG OLTLO TO TEMTLKO cUOTHUA

Eivai SUokoAo va BpeBouv oL TPOYHATLKEG, in ViVvo, EVEPYEG
OUYKEVTPWOELC




MEPAMATIKEC MTPOOCEYYLOELG SLATPODLKAC EPEVVOLC
e ZWLKOL LOVTEAQL

ZwVTavoC OPYOAVIGUOC OTOV OTTOLO MIMOPEL v LEAETNOEL:
* H puciodoyikn BroAoyia  cuumnepidpopa
" Mua avBopuntn n emayopevn madoloyikn dtadikaoio
TO omoia MPEMEL va mpocopolalouv ota

avtiotowya pavopeva otov avlpwrmno

T AYTON EXOYN
AHMIOYPrHZE] MIA MTOAY
ENOETIKH MOPOH KAPKINOY!..
KAME! NANTOY METASTASEIS !




El6n {wikwv povtéAwv (1)

TOYNAXIZTON EXEI TEZZEPA MOAIA'.
ENA AAMO MOVTIKL , NOY TELVMHOHKE

XOEZ, EXEI MOVO EMA MOAIL.. SAN
MNOTHPI TOY KPAZ |0V

AYTOZ. EXE | AAMOY TYNOY TENETIKH ANSMAAIA,
KAl TA TESIEPA MOAIATOY EINAI MIZIVA

(A, Tob KARMENO )

/ .

«YAPXE| KA| EMA LOYNEAI ME EXI
MOAIA L. TAN TPIBEZ O3 KAMANES !

STAMATA TIZ HAIBIEZ
MAPOMOILZEIZ .. AED MAZ
PTAVEI AYTH H PPIKH

H NPATMATI KH 7 5,40 TH XIONATH

OPIEH EIVAI EVAS ol )-8
m%iﬁo’waﬁmuue 0 kAl Tovz EPTA NANOKS /e

| © BAHMENOZ ME
AEKAEZ| NOAIAL.




El6Nn {wikwv povtéAwv (2)

O ZWIKA povTéAa avBapuntne ekdnAwonc nadoAoyikol ¢pavopévou
" 31O TPOTUTIA AUTA EKONAwveTaL avBdpunta not@oAoyiko ¢potvopevVo
AOYW YEVETIKA ETUAEYUEVWV HETOAAAEEWY TTOV 06NYyoUV o€ eKdSRAwoN
na®oAoyikol datvotunou avefaptitwe diattog
v'Type 1 non obese diabetic mouse
v'Type 2 diabetic ob/ob mouse (aduvapio mapaywync Aemtivnc)
v'Obese Zucker rat (EAAewn vurtoSoxéa Aemtivng) = maxvoopkio,
untepAuriidatpia, unéptaon, L(voouAlvoovtiotoon

- Normal Rat
-/Zt::ker Rat -

WHHLMI rabbits

Genistein and daidzein prevent diabetes onset by elevating insulin level and altering hepatic
gluconeogenic and lipogenic enzyme activities in non-obese diabetic (NOD) mice., Choi MS, Jung UJ,
Yeo J, Kim MJ, Lee MK., Diabetes Metab Res Rev. 2008 Jan-Feb,;24(1):74-81.

Epigallocatechin gallate delays the onset of type 1 diabetes in spontaneous non-obese diabetic mice., Fu
Z, Zhen W, Yuskavage J, Liu D., Br J Nutr. 2011 Apr;105(8):1218-25.

Anti-obesity effect of a standardised ethanol extract from Curcuma longa L. fermented with Asperqillus
oryzae in ob/ob mice and primary mouse adipocytes., Ho JN, Jang JY, Yoon HG, Kim Y, Kim S, Jun W,
Lee J., J Sci Food Agric. 2012 Jul;92(9):1833-40.




El6n {wikwv povteAwv (3)

O ZWLIKA LOVTEAQ EMLOLYOMEVNG EKONAWONC MaBoAoyikoU datvopévou
" E¢wyevic mapayovtoc (UMOoLTIOMOC, GAPHAKA, XELPOUPYLKEG
nopeUPAceLg) emayouv To EMOUUNTO KAWVIKO PaLVOUEVO
vAiouta uPnAov BepuLdikol MEPLEXOUEVOU = AXUoOPKi
v Alatta uPnAov mePLEXOUEVOU O XOANGTEPOAN =
oOnpookAnpwon

vioyatpio/eravalpdtwon = ofEOWTIKO OTPEC
vXnpkn petaAlaloyéveon
v XnUKn enaywyn dtafit

Oral supplementation with L-aspartate and L-glutamate inhibits atherogenesis and fatty liver
disease in cholesterol-fed rabbit., Yanni AE, Agrogiannis G, Nomikos T, Fragopoulou E,
Pantopoulou A, Antonopoulou S, Perrea D., Amino Acids. 2010 May;38(5):1323-31.

Oral selenate improves glucose homeostasis and partly reverses abnormal expression of liver
glycolytic and gluconeogenic enzymes in diabetic rats., Becker DJ, Reul B, Ozcelikay AT, Buchet JP,
Henquin JC, Brichard SM., Diabetologia. 1996 Jan;39(1):3-11.




EidNn {wikwv povtéAwv (4)

o ApvnTtika {wiKA HOVTEAQ
" Eva apvntiko {wiKO MPOTUMO XPNOLHOTIOLEITAL YLOL TNV LEAETN

€VOC BLoAoylkoU patvopEvou nov epdaviletal oToug
avOpwrouc, To onoio OpwG dev epdavileTal 6TO GUYKEKPLUEVO
{WLKO TPOTUTIO =2 SLEUKPIVION MNXOVICHWV HECW TNE £€NYNONC
Tov ylati 6ev epdaviletol To PaLVOUEVO OTO CUYKEKPLUEVO {WLKO
MPOTUTIO

v'H xopriynon {wikou Airtoug oto Xolpidia SEV EVEPYOTOLEL TOV

napayovta VIl tng mnénc

A high-fat meal does not activate blood coagulation factor VIl in minipigs.
Olsen AK, Larsen LF, Bladbjerg EM, Hansen AK, Jespersen J, Marckmann P.
Blood Coagul Fibrinolysis. 2001 Mar;12(2):117-22.




El6n {wikwv povteAwv (5)

o Opdava {wikd povtEAa
= ZWIKA HOVTEAQ OoTa omoia avayvwpiletatl Kat xapaktnpeiletol yia
npwtn ¢opd pia madnon, n onoia epdaviletal otn GUVEXELD
oTou¢ avBpwrouc.
v'Iroyywdng eykepalondOeia
v'16¢ mpoloUoag nvevpoviag oto mpopata
vl6¢ Aeuyatpiog oto athoupoetdn

Exposure to low dietary copper or low copper coupled with high dietary manganese for one year
does not alter brain prion protein characteristics in the mature cow., Legleiter LR, Liu HC, Lloyd KE,
Hansen SL, Fry RS, Spears JW., J Anim Sci. 2007 Nov;85(11):2895-903.




El6n nepapatolwwv

Apoupaiog

Ivoiko xoipidio

Xoipidlo




Kputnpla emtAoync {wiKwV HOVTEAWV

o Ta amoteAsopata tnG LEAETNG val rmopouv va petadepBolv
otov avlpwmno

o Ta HEAETWHEVO HETABOALKA LLOVOTIATLA VO EXOUV OLLOLOTNTEC

W¢ TPOC TOV AvOpwmo

Na urtootnpilovtal amo ektetapevn BBAoypadia

EUKoAa rtpo¢ BAaoipa o€ AAAOUC EPEVVNTEC

Na glvoll YO pOLKTNPLOUEVA YEVETLKA KOl MLKPOBLOKAL

IkavoTtolnTkO HEYEOOC yia TRV mapalofn eEmopKoUC

BloAoykoU deiypatoc

EuneLlpla OTOV XELPLOMO TOUG

XopunAo6 k6otog

KaA€g avamapaywylkec EMSOCELC

Epnopika dtaBsopa kits mpoodioplopov

O O O O

O O O O




" AlodpopEC peTaEL (WIKWV HOVTEAWYV Katl avOpwmnou
2 oocov apopd tn Statpodikn Epsuva (1)

Newpapatolwo AvOpwnog

TPWKTIKA, KOTOTTOUAQ

TpwVE TOLUITOAOYWVTAC

Apoupaiot, xoipot, KOTOmouAa, okUAoL
Aonpavtn anwAeia Na ko Fe pe tov
WbpwTa Ko TNV EQUNVo puon, aviictoLya
O Aumwéng LoToG iva 0 LOTOG Tov
yivetal kupiwg n BroolvOeon Autnapwv
0&EWV OTOUG YOlpouC KoL ot
ILNPUKOCTLKA, EVW TOOO0 0 AlMwéNG LOTOG
000 Kall To Ao eival eEL0OU oNUAVTIKA
yla tn BloocuvOeon twv Autapwyv oEwv
OTOUG 0LPOUPALiOUG KOl OTOUG KOVLKAOUG.
Mnpukaotika {wa

H taxvtnta YAUKOVEOYEVEDONC QLUEAVETOL
HLETAYEU LLOLTLKAL

TPWEL CUYKEKPLUEVA YEULOTAL

Znpavtiky anwAeswa Na kat Fe pe tov
Wbpwta N TV Eupnvo puon, avrtiotowya
H BlrooUvOeon twv Autapwv ofEwv
ylvetau Kupiwg oto Amap.

H tayutnta YAUKOVEOYEVEGNG LELWVETOL
METOYEVULOTLKA KOLL EVEPYOTIOLELTOL OE
EANAeWn evépyeLag otov AvOpwo Kot
oTA N HUPNKAOTIKA {wa




7 @ 3 Atadopéc HeTald WKWV POVTEAWVY KAl avOpWItou
2 ocov apopd tn Sratpodikn Epsuva (2)

Newpapatolwo AvOpwnog

TPWKTIKA, KOVIKAOL

Konpodayol Aev givan kontpodayog

Xoipoi, apoupaiot

Xpnotponolouv e€icov amoteAeocpatikd Agv xpnotpornolei to D LOOUEPES TNG

1o D ko 1o L woopepéC tng Opuntopavne Opumrtodavng

KotormouAa, tpwkTtika

Amnokpivovtati ypyopa os Statpodlkég  Amokpiveton apyd o€ StatpodLkeg
eAelP eLg Brrapvwv Kat Llyvootolxeiwv  eAAsiPELg BLtapvv Kot LYVOOTOLXELWV

ZnUavtikeg Stadopormnotosis otn Brodladeoipotnta Kot LETABOALOUO BLTaLVWV
KOLL LYVOOTOLXELWV, ELBLKA TOU B-KOpOTEViOU

Ta putodpaya {wa Exouv avénHEvn eviepLKA HKpOXAwpida yia va emeepyactouv
10 TTAOUGOL0 0€ PUTIKEG iveg PUTIKO UALKO. TOOO oL mpwTEiveg 600 Kol To Alrog
TPOTOMOLOUVTAL QO TNV EVIEPLKA HIKPOXAWPLdA, Evw N UHWON TwV
véatavOpakwv amno tnv eviepLkn HIKpoXAwpida odnyei oe avénpévn anoppodpnon
MIKPAG aAUoovu Atmapwv oéEwv. Ta capkodaya {wa (OKUAOL, YATECG) Exouv
HLKPOTEPN YOOTPEVIEPLKO CWANVA Kat MKPOTEPN {UUwWon ano ta Baktipla. Ot
avOpwmnot, Onwg Kat ot xoipot epdavilouv pa eVOLANEDH KaTAoTAoN.




| Aradopeg peTadl {wKWV HOVTEAWV Kal avOpwrmnou
§ 0oov adopa tn dratpodikn Epguva (3)

Eido¢ Movtikag Apoupaiog Xoipog Ivéiko AvOpwrog
(Bapog) (20-40 g) (150-300 g) (60 kg) Xotpidio (60-80 kg)

Nentiko Napdayo Napdayo Napdayo durtodayo Napdayo
ocvotnua
ALOLTNTIKEG
OLTLOLLTH OELG
Ainog (g) 0,3 0,5 64 129
Ndyog PUFA/S 1,85 1,85 1,85 1,85 0,4
Ainog (% E) 11 11 10 11 44
Npwrteivn (% E) 18 18 25 18 14
CHO (%E) 70 70 65 70 42
'Oykog alipatog 0,13 0,8-1,3 250 0,5 450
otnv
atpoAnyia (ml)
Tpomnog EUKOAOG EUKOAOG AuokoAog EUKOAOG EUKoOAOG
apoAnyiog
Awatipnon ®0nvn/svko @®ORvN/eUKOA IXETIKA ®dOnvn/elkoA
An n $Onvr/oxetik n
& eUKOAN

AwaBeopotnta  AwaOéoipa AwaBéolpa  OxLyla OAa ta Oxt yia OAa Ta

AwaBéopa
kits Blopopla BlopdpLa




Aratpodkec emdpacelg ota {wikad povieAa (1)

Xopnynon éiattag mAovolag o€ KATTOLO OPEMTIKO CUCTATLKO

Oral supplementation with L-aspartate and L-glutamate inhibits atherogenesis and fatty liver
disease in cholesterol-fed rabbit., Yanni AE, Agrogiannis G, Nomikos T, Fragopoulou E,
Pantopoulou A, Antonopoulou S, Perrea D., Amino Acids. 2010 May;38(5):1323-31.

Effects of alpha-tocopherol and astaxanthin on LDL oxidation and atherosclerosis in WHHL
rabbits., Jacobsson LS, Yuan XM, Ziedén B, Olsson AG., Atherosclerosis. 2004 Apr;173(2):231-7.

Xopnynon éiattac ptwyng o€ KAMOLO OPEMTIKO GUOTATLKO

o€ €EAAEL

Oslapivn KotonouAa Beri-beri
AKoopBLKO o€V Ivéka xolpidia ZkopBouto
Nwaoivn, Opunttodavn ZKUAOG, apoupaiog, Xoipog NeAlaypa
Payxitibéa

AcBéotio, pwodopo, Brtapivn D ZKUAOG, apoupaliog, KOTOTMOUAO

Bitapivn E Apoupaiog Yrnoyovipdtnta, putki Suctpodia

®UAAWKO 1/ ko Brtapivny B12 Nidnkog, apoupaiog, kKOTOMOUAO Avaupia

A combined deficiency of vitamins E and C causes severe central nervous system damage in guinea
pigs., Burk RF, Christensen JM, Maguire MJ, Austin LM, Whetsell WO Jr, May JM, Hill KE, Ebner FF.,

J Nutr. 2006 Jun;136(6):1576-81.




AratpoPkec emdpaoelg ota {wiKA PoVTEA (2)

Xopnynon eKXUVALGHATWV

Atherosclerosis regression study in rabbits upon olive pomace polar lipid extract administration.
Tsantila N, Karantonis HC, Perrea DN, Theocharis SE, Illiopoulos DG, latrou C, Antonopoulou S,
Demopoulos CA., Nutr Metab Cardiovasc Dis. 2010 Dec;20(10):740-7.

Xopriynon tpodipwv
Effects of flaxseed oil on serum lipids and atherosclerosis in hypercholesterolemic rabbits., Lee P,
Prasad K., J Cardiovasc Pharmacol Ther. 2003 Sep;8(3):227-35.

Effect of commercial or depurinized milk on rat liver growth-regulatory kinases, nuclear factor-
kappa B, and endonuclease in experimental hyperuricemia: Comparison with allopurinol therapy.
Kocic G, Pavlovic R, Nikolic G, Veljkovic A, Panseri S, Chiesa LM, Andjelkovic T, Jevtovic-Stoimenov T,
Sokolovic D, Cvetkovic T, Stojanovic S, Kocic H, Nikolic R., J Dairy Sci. 2014 May 15. pii: S0022-
0302(14)00369-5.

ALoTNTIKA TPOTUNAL

A ketogenic diet impairs energy and glucose homeostasis by the attenuation of hypothalamic
leptin signaling and hepatic insulin signaling in a rat model of non-obese type 2 diabetes., Park S,
Kim da S, Kang S, Daily JW 3rd., Exp Biol Med (Maywood). 2011 Feb;236(2):194-204.




MAgovekTApATO {WLKWV LOVTEAWV

o MiKpOTEPN XPOVLIKN SLAPKELA TIELPOLUATWV
oEUkoANn ¢pUAa&n o€ peyaAoug aplOpoUc KATW OO GUYKEKPLUEVEC CUVONKEG
o Mkpn YeveTiki HeTaBAntotnta 2 peyaAn emavoAndpotnta
H pkpn petaBAntotnta emttuyXavetot LETA ano 20 TOUAAXLOTOV YEVEEC
Staotavpwoswv petat adsApwyv (inbred animals)
o Nepapata pe HeyaAo aplOpo melpapatolwwy =2 avénprevn Suvaun Ttng
MEAETNG =2 Saniotwon HKpwV BroAoyilkwv dtagdopwv.
o MwkpAg KUKAOC Lwng =2 peAETn dtatpodnic ota otadia tng {wrg oAAd Ko
otnVv enidépaon tn¢ otn ynpavon.
o NpooBaon o€ OAa ta emineda BroAoykwv detypatwyv (kOTTOpA, LOTOL,
BloAoyika vypa)

o Elvau o eUKoAn n ektipnon ¢ cuppopdwonc otn diata




MelovekTnpota {WIKWV HOVTEAWV

o EmBeBaiwon anoteAecpatwv otov avOpwrmno

o Ta nelpapatolwa dev ekppalouv tL atcOavovial o€ SLATPOPLKEG
eA\elPeLg

o Zta nepapatolwoa oAAEC popég xpnotponotovvtal oAU UPnAEGg
OUYKEVTIPWOELG OPEMTIKWY CUCTOTLKWY TIOU SEV UIMOPOUV val
epappootolv ctov avOpwro

o Ta mepapatolwa dtadopomnotovvtol CrUAVILKA WG P0G TN AstToupyia
TOU YOOTPEVTEPLKOU TOUC CUCTHHOTOG TOOO0 METAEY TOUG OGO Kot HETaU

OLUTWV KOlL Tou avOpwrou.




Wk Nepdpata pe avOpwmnoug




Nepapota pe avOpwmoug —
MeB0SOAOYLKEC TPOCEYYIOELC

Study design

Distinguishing features

Example

Observational study designs
Prospective study®

Cross-sectional study

Case-control study

A group free of the disease or outcome
of interest followed over time

A group examined at one point in time

Two groups, based on the outcome

Examine a cohort of men periodically over several years,
observe the incidence of stroke in high consumers of
fatty fish rich in n-3 fatty acids and low consumers of
these fish.

Examine group of men once, observing the prevalence
of a history of cerebrovascular disease in high
consumers of fish and low consumers of fish.

Examine a group of men with history of cerebrovascular
disease (the "cases") and compare them with a
group of healthy men (the "controls") assessing
history of fatty fish consumption.

Experimental study designs
Cross-over randomized trial

Randomized blinded trial
(short term)

Randomized blinded trial
(long term)

Two groups created by a random
process, one group starts placebo
arm and the other in a treatment
arm, washout period, treatment
arms switch

Two groups created by a random
process, one group in a placebo arm
and the other in a treatment arm

Two groups created by a random
process, one group in a placebo arm
and the other in a treatment arm

Randomly assign men to receive n-3 fatty acids as
supplements or identical placebo, follow both
treatment groups for 6 weeks, discontinue treatment
for 6 weeks, reinitiate treatments for 6 weeks with
alternate treatment, observe plasma clotting time.

Randomly assign men to receive n-3 fatty acids as
supplements or identical placebo, follow both
treatment groups for 6 weeks to observe plasma
clotting time.

Randomly assign men to receive n-3 fatty acids as
supplements or identical placebo, follow both
treatment groups for several years to observe the
incidence of stroke.

METAYEUMATIKEG LEAETEC




2% Nepapata pe avlpwrmnouc — Emdnuiodoyia
s Tnc dSratpodnc (1)

- S > _

Sndy Designs: Creas-Sedticnal
Expeaure and culesime measired
al hie same pant in time

Start wit fie cutseime and lool Tor
an expealre

Alse knowin as a "Retospeclive
Sudy*

Stdy Designs: Prospecive Study
Starl with e exposire and lock for
an cutosime.

Alse Ko 353 "Conan Sudy’

Bruemmer B, J Am Diet Assoc., 2009




¥4 MNepapoata pe avOpwrnoug — Eménuioloyia
54 TNG Satpodnic (2)

- — > _
5ndy Designs: Creas-Sectianal
Expoaure and cutesine measured
al e same pdnt in fime

Dietary habits of Greek adults and serum total selenium concentration: the ATTICA study.
Letsiou S, Nomikos T, Panagiotakos D, Pergantis SA, Fragopoulou E, Antonopoulou S, Pitsavos C,
Stefanadis C., Eur J Nutr. 2010 Dec;49(8):465-72.

Dietary fiber intake and cardiometabolic risks among US adults, NHANES 1999-2010.

Grooms KN, Ommerborn MJ, Pham DQ, Djoussé L, Clark CR., Am J Med. 2013 Dec;126(12):1059-
67.el1-4.




s, @‘- 4 MNepapata pe avOpwnoug — Emdnuioloyia
5% TG dLatpodng (3)

Sdy Designs: Case-Contl

Starl it he cutosine and look fer
an exgoalre

AlssKneAn asa "Reroqaecliw
Shdy’

Adherence to the Mediterranean Diet is Associated With Lower Likelihood of Breast Cancer: A
Case-Control Study., Mourouti N, Kontogianni MD, Papavagelis C, Plytzanopoulou P, Vassilakou T,
Malamos N, Linos A, Panagiotakos DB., Nutr Cancer. 2014 May 21:1-8.

al

Dietary patterns and 5-year incidence of cardiovascular disease: a multivariate analysis of the
ATTICA study., Panagiotakos D, Pitsavos C, Chrysohoou C, Palliou K, Lentzas I, Skoumas I,
Stefanadis C., Nutr Metab Cardiovasc Dis. 2009 May;19(4):253-63.

Sudy Designs: Prespecive Sludy
Start with Tie expoaire and ook 1y
an culoeime.

Also Kndan as 3 "Conal Suay”




Nepaporta He avOpwmouc — ALaTPOPLKEC
% TIOLPEUPAOELC

TUXOLLOTTOLNUEVEC KALVIKEC MEAETEC

Effects of dietary supplementation with epigallocatechin-3-gallate on weight loss, energy
homeostasis, cardiometabolic risk factors and liver function in obese women: randomised, double-
blind, placebo-controlled clinical trial., Mielgo-Ayuso J, Barrenechea L, Alcorta P, Larrarte E,
Margareto J, Labayen I., Br J Nutr. 2014 Apr 14;111(7):1263-71.

ALOLOTAUPOUMEVEG MEAETEC

Extra virgin olive oil phenols and markers of oxidation in Greek smokers: a randomized cross-over
study., Moschandreas J, Vissers MN, Wiseman S, van Putte KP, Kafatos A., Eur J Clin Nutr. 2002
Oct;56(10):1024-9.

METAYEVUOTIKEC LEAETEC

Mediterranean wild plants reduce postprandial platelet aggregation in patients with metabolic

syndrome., Fragopoulou E, Detopoulou P, Nomikos T, Pliakis E, Panagiotakos DB, Antonopoulou S.
Metabolism. 2012 Mar;61(3):325-34.

Postprandial antioxidant effect of the Mediterranean diet supplemented with coenzyme Q10 in
elderly men and women., Yubero-Serrano EM, Delgado-Casado N, Delgado-Lista J, Perez-Martinez
P, Tasset-Cuevas I, Santos-Gonzalez M, Caballero J, Garcia-Rios A, Marin C, Gutierrez-Mariscal FM,
Fuentes F, Villalba JM, Tunez I, Perez-Jimenez F, Lopez-Miranda J., Age (Dordr). 2011
Dec;33(4):579-90.




Nepapata pe avlpwrmnouc — Eidn nAnbuopwv (1)

o Feviko¢ mAnBuopoc
Dietary sodium, added salt, and serum sodium associations with growth and depression in the
U.S. general population., Goldstein P, Leshem M., Appetite. 2014 Aug;79:83-90.

O ZUYKEKPLUEVEG KATNYOPLEC YEVIKOU MANBUoMoU avaloya ta Snpoypadika
XOLPOLKTNPLOTLKA KO XOLPOLKTNPLOTLKA TPOTTOU WG (AVTPEG, YUVALKEG, VEOL,
NAKLWHEVOL, TTPO-HETAEUNVOTIOUOLKEC YUVOLLKEC, KATIVIOTEC, LOGKOUMEVOL)

Dietary Intake of Fiber, Fruit, and Vegetables Decrease the Risk of Incident Kidney Stones in
Women: A Women's Health Initiative (WHI) Report., WHI Writing Group, Sorensen MD, Hsi RS,
Chi T, Shara N, Wactawski-Wende J, Kahn AJ, Wang H, Hou L, Stoller ML., J Urol. 2014 May 21.

pii: $0022-5347(14)03618-0.
OZUYKEKPLUEVEC Katnyopileg yevikoU MAnOuopol avaloya ta
OVOPWTTOUETPLKA XaPAKTNPLOTIKA (VoppoBapeic, untepBapot,
noaxUoopKoL, e KOLALaKN Ttoxvoopkiot)

Total antioxidant capacity and oxidative stress after a 10-week dietary intervention program
in obese children., Rendo-Urteaga T, Puchau B, Chueca M, Oyarzabal M, Azcona-Sanjuliagn MC,

Martinez JA, Marti A.,Eur J Pediatr. 2014 May;173(5):609-16.




Nepapata pe avlpwrmnoug — Eidn nAnbuopwv (2)

olMAnBuopol pe kamnoto ta@oAoyikd ¢pawvotuno (tvoouAlvoavtictaon,
dtaBntn, untepAutdatpia, HeETOBOALKA VOO A, UTLEPOUPEOELBLGLLO,

OOTEOMOPWON LUTOOVOOO VOGO K.OL.)

I

Effect of fast-food Mediterranean-type diet on type 2 diabetics and healthy human subjects
platelet aggregation., Karantonis HC, Fragopoulou E, Antonopoulou S, Rementzis J, Phenekos C,
Demopoulos CA., Diabetes Res Clin Pract. 2006 Apr;72(1):33-41.

o MAnBucpoi oL onoiol £Youv UTLOOTEL KATIOLO KALVLKOG cUuBapa
(kapdrayyerako enelcodlo, eykepaAiko, OpopBwon, kapkivog K.a.)

Background and rationale of the SU.FOL.OM3 study: double-blind randomized placebo-
controlled secondary prevention trial to test the impact of supplementation with folate,
vitamin B6 and B12 and/or omega-3 fatty acids on the prevention of recurrent ischemic events
in subjects with atherosclerosis in the coronary or cerebral arteries., Galan P, de Bree A,
Mennen L, Potier de Courcy G, Preziozi P, Bertrais S, Castetbon K, Hercberg S., J Nutr Health
Aging. 2003;7(6):428-35.




B4 Nelpapota HE avOpwmout —
% Atatpodikéc eubpaoelc (1)

o MenoOVWUEVO OPEMTIKA CUGTOTLKAL

Supplementation with wheat selenium induces a —_—
dose-dependent response in serum and urine of a :
Se-replete population., Meltzer HM, Norheim G,
Loken EB, Holm H., Br J Nutr. 1992 Mar;67(2):287-
94.

o Opadecg tpodpipwv
Influence of a diet very high in vegetables, fruit, and
fiber and low in fat on prognosis following treatment
for breast cancer: the Women's Healthy Eating and

Living (WHEL) randomized trial., Pierce JP, et al.,
JAMA. 2007 Jul 18;298(3):289-98.

O ZUYKEKPLUEVA £L6N TpOPipwV

Effect of banana consumption on faecal microbiota: a ?\
randomised, controlled trial., Mitsou EK, Kougia E,

Nomikos T, Yannakoulia M, Mountzouris KC, Kyriacou 4
A., Anaerobe. 2011 Dec;17(6):384-7. y




» g’ 4 MNelpdpata e avOpwmoug —
i Awotpodkég eubpaoelc (2)

o NewtovpyLlKa TpodLua

Consuming functional foods enriched with plant
sterol or stanol esters for 85 weeks does not
affect neurocognitive functioning or mood in
statin-treated hypercholesterolemic individuals.,
Schiepers 0J, de Groot RH, van Boxtel MP, Jolles
J, de Jong A, Liitjohann D, Plat J, Mensink RP., J
Nutr. 2009 Jul;139(7):1368-73.

O ZupmAnpwpata dtatpodnc

Multivitamin use and risk of cancer and
cardiovascular disease in the Women's Health
Initiative cohorts., Neuhouser ML, Wassertheil-
Smoller S, Thomson C, Aragaki A, Anderson GL,
Manson JE, Patterson RE, Rohan TE, van Horn L,
Shikany JM, Thomas A, LaCroix A, Prentice RL.
Arch Intern Med. 2009 Feb 9;169(3):294-304




5 Newpdpora pe avBpwroug —
% AtatpodLkéc eubpaoelc (2)

o TpodLpua poyelpepeEva HE SLoupOpPETLIKO TPOTO

Dietary practices in households as risk
factors for stomach cancer: a familial
study in Poland., Jedrychowski W,
Boeing H, Popiela T, Wahrendorf J,
Tobiasz-Adamczyk B, Kulig J., Eur J
Cancer Prev. 1992 Jun;1(4):297-304.

o AlaTpPOPLKEC CUCTAOELG

A multicomponent lifestyle
intervention produces favourable
changes in diet quality and
cardiometabolic risk indices in
hypercholesterolaemic adults.,
Petrogianni M, Kanellakis S,
Kallianioti K, Argyropoulou D,
Pitsavos C, Manios Y., ) Hum Nutr
Diet. 2013 Dec;26(6):596-605.




CLOTTED
BLOOD




Ektipnon dtatpodiknc mpocAnnc (1)

ANAKAHZXH 24QP0Y
OVOLOE  eeteteteeeete ettt et ettt eae sttt se e sae e e Huepounvid ....../.ccce/ceeeee.
'‘Qpa Ieprypagr) tpo@ng (avalvutikd) IMoooTa Tomog katavaiwaong AMEG TAUTOYPOVEG AOKOAIEG
("TIov épayeg;") (tnAedpaon, Sdfaopa, Tapéa)
"Htav autr| pia tusmkn npepa; . Av oy, yati;

IIpooBéterg ahdT 0To PaynTod cov;

IMaipverg oupmnpopata reapvev;

IToog eivar vtevBUVOG Y1 TNV TPOUNBELA THV TPOPIN®V KAL TNV TAPACKELT) TWV PAYNTOV;
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Ektipnon dtatpodiknc mpocAnnc (3)

EpwtnpatoAoyia cuxvotntac KatavaAwonc tpodpipwv

Inpeioce MMOXO XYXNA KaTOVOADGUTE TO TOUPOKAT® TPOQnE TOV TEAELTOIO pNva. Moté/ 1-3 ¢/ piva 1-2 ¢/ 3-6 ¢/ epoop. 1 ¢/ nuépa >2 ¢/ nuépa
TIpocoyn, Bo mpémel va amaviioeTe £XOVTaG MG NEPIBE AVAOOPEC TNV TOGOTNTA TTOV OVEYPAOETOL Xravio epoop.

oTig mopevhicels. (ZOVIUNGELS: @ = QOPES, Jp. = YPOUUAPIDL, Tuy. = TENAYI0, PA. = EMTLAVL Tooy1o0

=240 ml)

o/ yraovptt mnpeg (1 mompy 1 keoeddxt) o B v 3 € ot
Tého/ yraovptt yopunio oe Mmopd (1 motp 1 keoeddit) o B v 3 € ot
Topi kitpwvo, Topi o kpépa (30 yp) o B v 3 € ot
Topi @éta, avOdtupo (30 vp) o B v d € oT
Topi drayo N yapnio oe Mmapd (light, kotatl) (30 yp) o B v d € oT
Avyo (Bpaotd, myavitd, operéta) (1 Tpy) o B v d € oT
Youi donpo (1 péta 30yp 1} péta 100T), Ppuyavid (2 Tiy) o B v d € oT
Youi ohkng aréoewg (1 péta 30yp 1 péta t00T), Ppuyavid (2 Tjy) o B v 3 € ot
Koviovpt Oec/kng, ita (covPrdaxy), youdxio unépykep (1 tuy) o B v 3 € ot




Ektipnon dtatpodiknc mpocAnnc (3)

Aeiktec dratpodiknc mpoocAnyPng

MAUKOLLKOG SeiKkTNG — MUKALKO poptio

Effect of the glycemic index of the diet on weight b hﬁl\vs oW Gl Foods

loss, modulation of satiety, inflammation, and other o §
metabolic risk factors: a randomized controlled i '
trial., Juanola-Falgarona M, Salas-Salvado J, I g e
Ibarrola-Jurado N, Rabassa-Soler A, Diaz-Lopez A, / -
Guasch-Ferré M, Hernandez-Alonso P, Balanza R, e ‘
Bullo M.

Am J Clin Nutr. 2014 Apr 30.
MedDiet Score

The association between adherence to the Mediterranean diet and adiponectin levels among
healthy adults: the ATTICA study., Fragopoulou E, Panagiotakos DB, Pitsavos C, Tampourlou M,
Chrysohoou C, Nomikos T, Antonopoulou S, Stefanadis C., J Nutr Biochem. 2010 Apr;21(4):285-9.

FRAP, TRAP, TEAC

Dietary antioxidant capacity and concentration of adiponectin in apparently healthy adults: the
ATTICA study., Detopoulou P, Panagiotakos DB, Chrysohoou C, Fragopoulou E, Nomikos T,
Antonopoulou S, Pitsavos C, Stefanadis C., Eur J Clin Nutr. 2010 Feb;64(2):161-8.




Ektipnon dtatpodikng mpoocAnyng (4)

Bloxnuikot deiktec dSratpodpikng mtpooAndng - I6LotnTEC

Na avaAvovtol GXETIKA EVKOAQL.

Na €xouv gvaioObnoia w¢ mpog tnv npdocAnyPn, SnAadn HKPEC aAAayEC Ot SLatpodLKEG

NPOCSARYPELC va EMAYOUV HETPNOLUEC aAAayEC oto BLodeiktn.

H moootnta tou¢ oto PloAoylkd OSeiypa va eival avaloyn tng PBpoxuxpoviac n

HaKpoxpoviag TPOocAnyPng Tou cuctatikol yia Eva peyaAo eUpo¢ MPooAnPewv.

Na pnv ennpedlovtol Kota To Suvatov amd AAAoug MapAyOVTEG Kol av auvto 8ev eivau
Suvatov va kavovikormowovvtal Baon avtwv. MNa nopadsiypa ta enineda tng Prrapivng E

0TO MAAOHO oXETI{OVTAL HLE TA EMIMESA TWV ALMOTPWTEIVWV.




Ektipnon dtatpodiknc mpocAnnc (5)

Bloxnuikoi deiktec dSratpodpikng npoocAndnc — Napadeiypata (1)

AEUKOKUTTAPWVY

OPEMTIKO CUCTOTLKO Bloxnukog deiktng AvaAuTtiki IxXOALaL
npoocAnyng TEXVIKA
Bitapivn A PetwvoAn opou i HPLC Aev gival evaioBntog deiktng yor KaAd
TIAQAOLOTOG TpEPOUEVOUC TANBUCHOUC
Mpwteivn obvdeong ELISA H RBP eival n mpwteivn petadopdg tng
PETLVOANG opou (retinol- PETLWVOANG OTO aipa. H pétpnon tng eivat
binding protein, RBP) Seiktng tNG BloAoyka dLaBEaung peTvoAng
Brtapivn E a-TOKOPEPOAN N HPLC Ta enineda TnN¢ oto MAAoUA gival avaloya
ouVOALKNA Brtapivn E HE ta emineda tng xoAnotePOAnG. MEtpla
oToV 0p0O N MAGoHA QToKpLoN otn MPOoANYP N a-tokopepOANC
a,B,y,6-tokodePOAEC HPLC KaAUtepocg Seiktng tng Blodtabeoiunc
ota epubpokuTTapa Brtapivng E
Bitapivn D 25(OH)D HPLC O kUpLog petaBoAitng tng Brtapivng D otnv
KukAodopia Kal o 1o xpnoLuog Seiktng Tng
npooAnyPng tng. Emnpealetal anod tov
€kBeon otov AAL0 2 KaAUTEPOG SEiKTNC yLa
TMANBUOUOC pe xapnAn €kBeon otov nALo
1,25(0OH),D HPLC OxL kaAog deiktng e€attiag Tng emidpaong
Twv Ca, P kat PTH ota emnimeda tng
AAkaAkn) dwodatdon |[Owtopetpkog |Eppeon ektipnon Tng Katdotaong Brtapivng
opou npoodloplopoc | D. Emnpealetol ano vnepnopabuposldlopnd
KOl TIPWTELWVIKO UTIOCLTIOUO
Bitapivn C Bitapivn C HPLC Agiktng poakpoxpoviag mpocAndng




Ektipnon dtatpodiknc mpocAnnc (6)

Blioxnuikoi deiktec dSratpodpikng npoocAndnc — Napadsiypata (2)

Bitapivn B1 (Bswapivn)

Aléyepon tng
EPUBPOKUTTAPLKAC
TPOVOKETOAAONC QTIO
nupopwodopikn
Bewapivn (TPP)

DOWTOUETPLKOC
PoodLOPLOPOC

Métpnon Spactikotntag eviULoU
TIPLV KOl LETA TNV tpoacBrkn TPP.
MeyaAn avénon tng §pacTIKOTNTAG
- £M\ewn evdoyevouc Belapivng

ZeAqvio YeAVLo o€ TPIXEC Kal | ATopLKA amoppodnon, Agiktng pokpoxpoviag mtpocAndng
vuyla ICP-MS
YeAnvio o€ MAAopa | AToplkr amoppodnon, Aev Selyvel otolela yla tnv
ICP-MS KQTAVOLLN) TOU OEANVIOU OTLG
OEANVOTIPWTELVEG.
Yrniepoeldaon tng QOWTOUETPLKA EVIULLKA AglkTNG TNG AELTOUPYLKNG
yAoutaBelovng ota | teot KATdotaong Tou oceAnviou
gpuBpokuTTOap N
TOoV 0pO
Na Na oUpwv Atouikn anoppodnon, KaAog deiktng Bpaxuxpoviag
EKAEKTLKA NAEKTPOSLA npooAnyPng Na
K Na oUpwv Atouikn anoppodnon, KaAn cuoxétion pe dtatpodikn
EKAEKTLKA NAEKTPOSLA npooAndn
Zn MetaAAoBeloviveg ELISA Agiktng Bpaxuxpoviag mpocAndng,

Peuvdapyupou

ennpealetal amno nabnoeLg




Ektipnon dtatpodiknc mpocAnne (7)

Blioxnuikoi deikteg dSratpodpikng npooAndnc — Napadeiypata (3)

ota oupa.

Z0otaon TG Autapad oféa pepBpavng GC-MS AglkTnG pakpoxpoviag mpooAnync.

élawtag oe gpuBpokutTapwv N Amwdoug Ektipa tn ovotaon tou

Autapa ofEa LoToU npocAapBavopevou Atlmoug og
KOPEOUEVQ, LOVOAKOPEDTA,
TIOAUQKOPEOTA ALTtapA O&Eal.

Mpwteivn Mpwteivn opou QwTtopeTpLKa Movo yla TAnBuopoUg pe XapunAn
npooAnYPn MPWTELVNG

AlwTo olpwV QwTtopEeTpLKA H o a&lomiotn pébodog alla

OUTOLTELTAL CUVEKTLUNON KOl UE
aAAeC pebodoug

Kpéag 3-pebulio-Lotidivn ovpwv HPLC Anauteitot emuBefaiwon Kat pe
OANEC LEAETEC

Anpntplaka AAKUAOPECOPKLVOAN KoL HPLC O mwo alomiotog Selktng HEXPL TWPO

OAWKNG AAeonG HeTABOAITEG QUTHC OTOV 0PO KOl

ALaTnTIKEG (VEG

ALOLTNTIKES LVEG KOTIPAVWV

AvokoAia mapoaAaBnic flodoyikou
Selyparog




o8 Melpapoto pe ovOpwioug —
2% MAgovekTpoTta

Apeoco anoteAsopa tnc dpaonc otov avlpwmno




209 Mepaporta pe avlpwmnoug —
52 MeLloveKTApOTAL

o Mn eAeyXOMEVEC OUVONKEC — LEYAAECG SLAKUUAVOELG
o MegyaAn yevetikn Stakupovon
o AUOKOAN €KTiNON 0TNV MPOOKOAANGH
o Mewwpévn npocBacn o€ LOTOUC
o M£tpnon aAAaywv povo o€ HETABOALTEC TOU HETABOALOHOU
Kol OXL o€ EVIUMO 1] TTOPELEC AUTOU = SUOKOAEG oL
MNXOVLOTLKEC EENYNOELC
o Ta dwatpodika dedopeva mpokUTTTouv ano epwtnuotoAdoyia (FFQ,
24h recalls) mou otepouvtal akpifetac kot emavailonotpotTnTog
o Mkpo éeiypa

o MegyaAo KOGTOG




L9 To—omics oty unnpeoia g
2 SLatpodiknG Epeuvag

-omics =2 H peAétn 1™ng e£midpaong TnGg OdiaiITag 1R dIATPOPIKWYV
XOPOKTNPIOTIKWYV O€ éVa NEYAAO apIOUO R KAl OTO CUVOAO TwV Biopopiwyv

Kal BIoAOYIKWYV dlEpyaoiwV

Genomics Epigenomics Transcriptomics Proteomics Metabolomics

[ Phenotype J




Genomics

H peA€éTn TOU CUVOAOU TWV YoVISiwv (YOVIOIWHATOG) EVOG OPYaVIOHOU KAl
TWV OAANAemIOpdcewyv HETAEU TOUG OAAG Kol pE TrEPIBAAAOVTIKOUG
TTOPAYOVTEG

Omega-3 fatty acid deficiency increases stearoyl-CoA
desaturase expression and activity indices in rat liver:
positive association with non-fastinqg plasma triglyceride

levels., Hofacer R, Magrisso IJ, Jandacek R, Rider T, Tso P,  density in Greek postmenopausal women: an

Benoit SC, McNamara RK., Prostaglandins Leukot Essent interaction with calcium intake., Stathopoulou MG,
Fatty Acids. 2012 Jan-Feb;86(1-2):71-7. Dedoussis GV, Trovas G, Katsalira A, Hammond N,

Deloukas P, Lyritis GP., J Am Diet Assoc. 2010
Jul;110(7):1078-83.

Low-density lipoprotein receptor-related protein 5
polymorphisms are associated with bone mineral




Epigenomics

EmiyeveTiKi: H pEAETN TwV peTaBoAwv oTn OOMNR TOU YEVETIKOU UAIKOU, Ol
otroieg Oev o@eiAeTal 0€ OAAAyEG OTIG VOUKAeOTIOIKEG PBaoelg (T.X.
pEOUAiwon DNA) Kail o1 o1roieg eTTnPEAlOUV TNV EKPPACH YOVIDIWV.
ETTIyEVOUIKA:
a) H HEAETN TOU OUVOAOU TWV ETTIYEVETIKWY OAAAYWV TTOU ETTAYOVTAl ATTO
O1aTPOPIKOUG TTAPAYOVTEG YOVIOIWV KOl €XOUV WG OUVETTEIO TNV METABOAR
TNG £K@PAONG YOVISiwV
B) H peAéTn TnNG etTidpaon tng diatpoPng otn dpdaon Twv microRNAs. ‘Exel
BpeOei 611 microRNAs @QUTIKWV TPOPIiMWV HMTTOPOUV VA ETTNPEACOUV ThHV
META-METAYPAPIKN atrooIWTTNON MRNA OnAaoTikKwyv
Milagro, F.I.; Campion, J.; Cordero, P.; Goyenechea, E.; Gomez-Uriz, A.M.; Abete, I.; Zulet, M.A.; Martinez, J.A. A

dual epigenomic approach for the search of obesity biomarkers: DNA methylation in relation to diet-induced
weight loss. FASEB J. 2011, 25, 1378-1389.

Chronic high-fat diet in fathers programs 8-cell dysfunction in female rat offspring., Ng SF, Lin RC, Laybutt DR,
Barres R, Owens JA, Morris MJ., Nature. 2010 Oct 21,467(7318):963-6.

Zhang, L.; Hou, D.; Chen, X.; Li, D.; Zhu, L.; Zhang, Y.; Li, J.; Bian, Z.; Liang, X.; Cai, X.; et al. Exogenous plant
MIR168a specifically targets mammalian LDLRAP1: Evidence of cross-kingdom regulation by microRNA. Cell
Res. 2012, 22, 107-126.




Transcriptomics (1)

H peAéTn NG £midpaong Twv OIATPOPIKWY CUCTATIKWY i OIATPOPIKWYV
TTPOTUTTWYV 0TO 0UVOAO Tou RNA (tRNA, mRNA, rRNA, un KwoIKOTToINCIHO

RNA) ev6g KUTTApOU 1) 1I0TOU
Ta transcriptomics peAETOUV TNV €TidpaAON TNG OIATPOPARS OTN METAYPAPN
yovidiwv Kal og HeydAo BaBud divouv TTANPOPOPIES YIA TNV HAKPOXPOVIA

TTPOCAPMOYI TOU OPYAVIOHOU O€ AAAAYEG OTIG DIATPOPIKEG OUVNOEIEG

H avdAuon yiveral Je TNV TEXVIKE TwV HIKpoouoTolXiwv (RNA microarrays)




Transcriptomics (2)

Table 1. Top 10 of genes most significantly regulated by the various treatments ranked according to FC

Wy C226 Cl183 Cl182 Cl81
Entrez Entrez Entrsz Ertrez Entrez Gens
1D Gere name FC ID Gere name FC ID Genz name FC ID Gere name FC ID name FC
Upregnlated
57375 Angptl4 5.0 15363 Hmox1 7.9 15262  Hmoxl 74 57875  Angptld 3.1 STETS  Angptld 3.7
26897 Acotl 4.0 14229 Fkbp5 4.6 14229 FkbpS5 3.8 15363 Hmoxl 4.0 15360 Hmges2 3.0
15368 Hmox1 3.3 235320 Zbtb16 37T 15360 Hmges2 38 15360 Hmges2 33 22229 Ucp3 2.9
18787 Serpinel 3.0 320292  Rasgeflb 2.6 57875  Angptld 37T 14229 Fkbp5 2.8 14229  FkbpSs 2.9
11492 Adam19 2.9 194231 Cnksrl 25 235320  Zbtble 3.3 22229 Ucp3 26 235320 Zbtbl6 2.9
22229 Ucp3 2.8 17750 Mit2 25 16819 Len2 3.3 235320 Zbtb16 26 26897  Acetl 22
320292 Rasgefib 2.6 18787  Serpinel 24 17750 Mi2 2.9 17750 Mi2 22 100647  Upk3b 24
15360 Hmgces2 2.6 53608 Map3k6 2.4 235493 BC031353 27 12741 Cldn5 21 21847 KIf10 2.0
235320 Zbtbl6 2.6 226691  AIS0T8T3 22 222290 Ucp3 2.6 235493 BC031353 20 21345 Tagh 2.0
213989 Tmem&2 2.3 68487 Tmemld0 21 241274 Pnpla7 24 773 Isynal 20 66180 Lepreld 2.0
Downregulated

60344 Fign =2.1 20903 Fofl6 =33 15370 Nrdal -4.4 15370 Nr4al —=33 15370 Nrdal -3.6
22693 Zfp30 =2.1 23796 Aplnr -2.3 30903 Fefl6 =31 13158 Nppb =32 73333 Sk25a3l -1.8
30903 Fgfl6 -2.0 218763 Lrre3b =22 13153 Nppb =2.7 20903 Fgfl6 -26 21429  Dmajbl 1.8
213763 Lrre3b -1.9 170826 Ppargelb =20 27279 Tnfrsfl2a -2.3 2235¢4 Fmd5 =23 12443 Cendl -1.6
235050 Zfpdl10 -1.7 27528 DOH4S114 -1.9 71699  Sledla3 -2.3 71699  Slcdlad =23 22256 Ung -1.6
242022 Frem?2 -1.6 16716 Ky -1.9 228564 Frmd5 =23 27279  Tnfrsfl2a -2.1 123626 Perl -1.6
54353 Skap2 -1.6 241303 Fam78a -1.8 217166 Nr1dl —-2.2 109019 Obfc2a =21 71699 Sledla3 -1.6
66952 2310030G06Rik —1.5 67468 Mmd -1.8 229599 Gml129 -2.1 106522 Pkdec -1.9 224360 Pll2 -1.6
54352 Irx5 -1.5 208177 Phldb2 —-1.3 106522 Pkdce —-2.1 228599 Gm129 -18 12767 Cxerd -1.6
69150 Snxd -1.5 60344 Fign -1.8 21489  Dnajbl =2.0 278279 Tmte2 -18 109019 Obfe2a -1.6

Genes regulated by >1 treatment are shown in boldface.

Detailed transcriptomics analysis of the effect of dietary fatty acids on gene expression in the

FC, fold-change.

heart., Georgiadi A, Boekschoten MV, Miiller M, Kersten S.,Physiol Genomics. 2012 Mar
19;44(6):352-61.




Transcriptomics (3)

100% -+
90% -
80% o
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50% -
40% o
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10%

0%

Upregulated gene sets
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Wy C22:6C18:3C18:2C18:1

Downregulated gene sets

n

Wy C22:6 C18:3 C18:2 C18:1

[ Energy Metabolism

[[] Response to oxidative stress/Antioxidant response
[ Immune response/Inflammatory resposne

[C] Complement and Coagulation

[ Insulin signaling

[] Basal cellular function (transcription,
mRNA processing, circadian clock)

[l Growth and tissue remodelling and
cell communication

[] Cell cydle

B Proteasome

[] others

Detailed transcriptomics analysis of the effect of dietary fatty acids on gene expression in the

heart., Georgiadi A, Boekschoten MV, Miiller M, Kersten S.,Physiol Genomics. 2012 Mar
19;44(6):352-61.




Proteomics (1)

H peAéTn TNG emidpaong Twv OSIATPOPIKWY CUCTATIKWY 1 OIOTPOPIKWYV
TTPOTUTTWV OTO OUVOAO TOU TTPWTEOUATOS ) OE UTTOOUVOAO QUTOU £VOG

KUTTAPOU R 10TOU
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rote 2-3eparation by 3 1o5ization 4.Ms 5. MS/MS .
digestion chromatography analysis
12000 - C
High-throughput quantification of selenium in individual serum : SelP
proteins from a healthy human population using HPLC on-line 8000
with isotope dilution inductively coupled plasma-MS, Letsiou, '
S., Lu, Y., Nomikos, T., Antonopoulou, S., Panagiotakos, D., 4000 ] GPx j SeAlb
Pitsavos, C., Stefanadis, C., and Pergantis, S.A., Proteomics, 10, ] v k_
3447, 2010 (Y et ——— . .
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Proteomics (2)

Leucine

Branched chain
fatty acid
®

3-methylbutanoyl-CoA

3-hydroxy- 0O €T Meth
» - ylbut-
isovaleryl-CoA 2-enoyl-CoA
3-methyl- O
glutaconyl-CoA
(S)-3-Hydroxy-
isobutyryl-CoA
(S)-3-Hydroxy- O
3-methylglutaryl-CoA
Acetyl-CoA O
(S)-Methylmalonate
semialdehyde
(R)-Methyl-
malonyl-CoA

Valine

(O Methacrylyl-CoA

(Jisobutyrate

Iso-Leucine
I

l

(S)-2-Methyl-
butanoyl-CoA

Isobutyryl-CoA

rans-2-Methyl-
ut-enoyl-CoA

(s)-3-hydroxy-2-
methylbutyryl-CoA

(S)-3-Hydroxy-

2-Methyl-
acetoacetyl-CoA

- h Propanoyl-CoA

V%
O (S)yMethyl-
malonyl-CoA

Quantitative Proteomic and Functioanl Analysis of Liver Mitochondria from High Fat Diet
Diabetic Mice., Guo Y, Darshi M, Ma Y, Perkins GA, Shen Z, Haushalter KJ, Saito R, Chen A, Lee
YS, Patel HH, Briggs SP, Ellisman MH, Olefsky JM, Taylor SS., Mol Cell Proteomics. 2013 Sep 13.




Metabolomics (1)

o H peA€Tn TNG £1midpaong Twv SIATPOPIKWY CUCTATIKWYV 1] S1ATPOPIKWYV
TTPOTUTTWYV OTO CUVOAO TWV METARBOAITWY Hiag HETABOAIKAG TTOPEINS 1
Miag KaTtnyopiag pETABOAITWY

 Lipidomics
* Glycomics

 Metallomics

O1 Baoikég avaAuTIKEG TEXVIKEG gival GC-MS, LC-MS, NMR




Metabolomics (2)

Table 1. Estimated concentration of selected plasma
constituents before and after vitamin B-6 restriction
determined in filtered plasma by Chenomx spectral fitting
analysis of "H-NMR.

Vitamin B-6 Table 3. Concentration of plasma free amine acids and glutathione determined by targeted guantitative methods before and
. g after vitamin B-6 restriction.!
Variable Baseline  Restricted Adjusted P 2 :
mmol/t Variable Method Baseline Vitamin B-6 Restricted Adfisted P2
umolid amoliL
Acetate 56+23 79 +49~ 0.028
Alanine Tandem WS 377112 336%77 028
Acetoacetate 49+ 38 42 +28 4.493 Arginine Tandem MS 94426 Bx17 0231
" " Asx Tandem WS 7721 7A%16 0577
Acetone 36+32 3927 0317 Citrulline Tandem WS 33410 2442 0577
As paragine SO+23 75 +33* 0.011 Cystathianine GC M5 131 £485 19955 <0001
Cysteine [tatal HPLE 25539 253435 0577
Aspartate 49+27 6330 0.055 Ghe Tandem M5 73424 82+32 0281
- Glutathiane [tatal) HPLC 747+124 715+1 26 0855
- -
Choline 36£33 3724 0448 Glycine Tandem M5 357483 393495 0281
Formate 61+18 79+48 4,158 Histidine Tandem M5 82413 77EI8 0281
Homocysteine (tatal HPLE 6374126 6374133 0525
"
Glutamate 78£37 61 £26 .01 LeucineNisoleucine Tandem MS 158431 154227 0577
Glutamine 130+150 205 +201% < 0.0 Methionine Tandem WS 25+6 2646 0724
Ornithine Tandem MS 47%11 43%12 0483
Myo-Inositol 23%12 39+21* 4.011 Phenyllanine Tandem WS 78521 7419 0281
2‘0)(0@' utarate 37+14 S1+£21% <0.000 Praline Tandem WS 13030 223+54% 0004
- - i Serine Tandem M5 115+24 125£33 0281
pyruvate 94 + 54 1 21 tﬁ] ® 0028 Tyrasine Tandem M5 75%17 F1E13 0329
. Valine Tandem WS 196224 19029 0565
Succinate 26%13 30x16 0.305
"tdean + SO, n 23.
Trimethylamine-N-oxide 9¢+1{ 17 +16* 0.004 Zadjusted P wvalue thraugh cantralling pasitive FOR after paired t tests an changes an kg2 transformed concentratians. * designates significant difference at P<0.05.
y = == A The effect of vitamin B & restriction an the averall pattern of constituents was significant in multivariate testing, P 0.0295.
Urea 1250 + 1130+884 0.493 daii1 0.1 371/jaurnal pane 00635441003
1180

Metabolomic analysis reveals extended metabolic consequences of marginal vitamin B-6
deficiency in healthy human subjects., Gregory JF 3rd, Park Y, Lamers Y, Bandyopadhyay N,
Chi YY, Lee K, Kim S, da Silva V, Hove N, Ranka S, Kahveci T, Muller KE, Stevens RD, Newgard
CB, Stacpoole PW, Jones DP., PLoS One. 2013 Jun 11;8(6):e63544.
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Human physiology as a multi-
scale system

Reactions &
Cellular Pathways Metabolites
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Mo & Palsson, Trends Biotech (submitted)

Systems Biology Research Group
http://systemsbiology.ucsd.edu

A systems biology approach to nutritional immunology - focus on innate immunity., Afacan
NJ, Fjell CD, Hancock RE., Mol Aspects Med. 2012 Feb;33(1):14-25.




4 H dnpuovpyia dtatpodpkwv cUCTACEWV
3 AMOLTEL TO oUVOAO TWV neBodoloyiwv

Non-experimental studies
Hypothesis generation

Experimental and
mechanistic studies
Hypothesis generation
and testing

Experimental
studies

invitro
studies

/

Observational

epidemiology
~ N
Cross-
sectional
Ty
Case-
control
)
Cohort
\ —/

Experimental
epidemiology

Field trials

Animal
studies

e

A

lt

Community
trials

Intervention

studies

Dietary
recom mendations

£
W
\

Norheim F, Molecular nutrition research — The modern way of performing nutritional science, Nutrients, 2012




‘&% EuxapioTw yia TNV Tpoooxi oag I

THE 6rocneM\é? THE 210 EI:\EM\ST
AT WORK AT LUNCH
A trace of
satucated fal-
vedy bad.
Qg




