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8. NepiAnyn

Ta Kapdlayyetakda Noorjpata anoteAoUv TV KUPLA ALt TIPWLUNG BVNOLUOTNTAC TOYKOOULWG.
OL mapayovteg kwduvou yla kapdlayyelakd voonpata meplapufavouv tnv unméptacn, tnv
Slatapoyn Twv AUtdiwy, TV maxuoapkia, TNV HEwUEVN GUCLKA SpacTNPELOTNTA, TNV N UYLELVN
Swatpodn, to KAMVIoHA, To PUAO Kal TO YEVETIKO umOPaBpo. OL UEAETEC OUCXETLONG TOU
YOVISLWHATOG €XOUV EVIOTOEL TEPLOCOTEPEC amoO 100 TEPLOXEG TIOU OUCKETIOTNKOV HE
Sladopoug kapdlopetaBolikouc Seiktec. Qotoco, n enidpaocn Tou KaBevog xwplota rn/kat
aBpolotikd otov kapdlayyelakd Kivéuvo eival pikpr. Na BpnoKeuTKoUG 1 Yewypadlkoug
Abyoug, £va UTIOGUVOAO TOU TTANBUGCUOU UIMOopPEL va amopovwBOel, SnULoUpYwVTAC UL YEVETIKA
OTIOUOVWHEVN KOWVWVIA. ITOUC OTMOUOVWUEVOUG MANOUCUOUG HELWVETOL N YEVETIKA KOl N
TeEPLBOANOVTIK) €TEPOYEVELN ME OMOTEAECHA oL TAnBuopol autol va cupPfdaliouv otn
Slepelivnon Tou yeveTIKOU UTIOBaBOpou Twv MOAUTIOPAYOVTIKWY a.0BevELWY KoL To PEYeDOC Tou
Selypartog mou amatteital yo va emiteuxBolv LKOVOTIOLNTIKA ETIMESA OTATLOTLKAG LOXVOG €ival
TIOAU HUKPOTEPO.

IKOTOG TNG MapoUoaG LEAETNG TTOU EKTTOVELTOL oTa MAaioLla TnG peAétng HELIC — Hellenic Isolated
Cohorts, €ival n diepelivnon tng enibpaong SLATpodIKwY Kol YEVETIKWY TAPAyovVIwy KaBwg
€TMLONC Kal TwV aAANAeTSpAoewV Toug o€ KapSlopeTaBoAikoug deikteg o€ SU0 ATOUOVWUEVOUC
mAnBuopouc.

Elval pia ouyxpovikry pelétn mou meplappavel SUo EAANVikoug mMAnBuopoug: 1,553 dtopa
(55.8% yuvaikeg) amnod ta yewypodlkd amopovwHEVa Xwpld Tou Mulomotapou oto Opog 16n,
Kpntn kat 1,702 dtopa (69.9% yuvaikeg) amo to NMopakoxwpla oTic mopudEC TNG OPOOELPAG TNG
Podomnng, =avon. Kataypadnkav avopwmoueTpKA, Bloxnuka Kot KAWIKA dedopéva padl pe tnv
CUUMAAPWON EKTETAUEVOU EPWTNUATOAOYIOU HE TIAPAUETPOUG UYELQG Kal Tpomou {wNng. Ta
Slatpodikad mpotuTa Tpoékuav amo avaAucon O KUPLEC OUVIOTWOEC HE Paon éva
EPWTNUATOAOYLO OUXVOTNTAG KATAVOAWONG Tpodipwv. Mpayupatomolbnke odpwaon Tou
yovidlwpatog pe tn xpnon twv lllumina Human OmniExpress kot Exome BeadChips oto
epeuvNTIKO KEvtpo Wellcome Trust Sanger Institute, Hinxton, UK. AkoAouBnoe Siepevvnon Twv
emdpdoewv Twv SLOTPODIKWY TPOTUTIWVY Kol Ol AAANAETULOPACEL TOUG HE YEVETIKOUG
TIAPAYOVTEC o€ KapdlopeTtaBoAlkoUg SeikTec.

Ot 6uo mMAnBuopol TautomotOnkav wg YEVETIKA amopovwiévol. To 82.5% tou mAnBuopol twv
Kpntikwv ntav umépBapol 1 maxUoapkol UE OTATIOTIKA onuaviikn dtadopd ota mocootd
HeTall umépBapwv avdpwv Kal yuvolkwv (43.4% vs 34.7%, p=0.002). Meyalitepn
OUUMOPdWON OTO TOTIKO SLaTPOdIKO TPoTuTo oxetilotav pe vPnAotepa emineda yAukolng
(B=4.026, p<0.001), evw peyaAutepn cUUUOPPWON OTO TPOTUTIO ToU Kadeveiou oxeT{OTAV UE
uPnAotepo Adyo mepldepelag pEong mpog neplpeEpeLa oxiov (B=0.012, p<0.001), aptnpLokn
niieon (B=1.015, p=0.005) kat oAk} xoAnotepoAn (B=5.398, p<0.001).

To 67% tou MANBUoUOUL Twv Nopdkwyv Atav uTtEpPapot A TTaxUoAPKOL UE OTATLOTIKA CNLOVTLKA
Slapopd oTNV EMIMTWON TNG MAXUVOAPKLOG HETAEU avdpwv Kol yuvalkwyv (17.5% vs 37.5%,

xii



p<0.001). MeyaAUtepn CUUUOPPWAON OTO POTUTIO UYPNANG TTEPLEKTIKOTNTAC OE QTTAQ OAKXAPO
oxetlotav pe auvénuévo kivduvo yia xaunAn HDL (high density lipoprotein) (2A1.84, p=0.003),
yla cuoToALKN Kat StaotoAikn uniéptaon (2A2.40, p=0.002 kat 2A2.61, p<0.001, avtiotolya) Kat
yla uttepyAukatpia (2A1.85, p=0.018).

H oAAnAemnidpacn 9 moAuvpopdlopwv pe ta Slotpodikd MPOTUTIA ATAV CNUAVIIKI) OTOUG
ekaotote kopdlopetaforikoug beikteg kal emaAnBeltnke kal otoug Vo mAnBuopoucg. H
enidpaon tou kaBe moAupopPLopoL OTOV EKACTOTE KOPSLOUETABOAIKO PalvoTUTIO NTAV BETIKN
oTa ATOMA TIoU £iav PeyaAUTeEPN IPOOKOAANGN oTo UTIO Slepelvnon avBUyLELVO IPOTUTIO Kall
0PVNTLKI OTO ATOMA TIOU €OV XOUNAOTEPN.

H SlaAeUkavon tng ox€ong Tou YevetikoU umoPfdaBpou pe toug Slatpodlkolg Kot GAAoOUC
TiepBAANOVTIKOUC TIAPAYOVTIEG MECW TNG OUVOUOOTIKNG UEAETNG TWV AAANAETILOPACEWVY TOUG
otov KapSlayyelakod Kivouvo (owg ocUUPBAAEL OTNV KAAUTEPN KATAVONOH KAl WG €K TOUTOU TNV
POANYN TwV KAPSLAYYELAKWY VOGS UATWV.

NEEELC KAEWBLA: Alatpodikd potuma, KapSiayyetakdg kivsuvog, Antopovwuévol TAnBucpof,
ANMnNAemudpaoelg yovidiwv-Siatpodng, HELIC
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y. Abstract

Cardiovascular disease is the number one cause of death globally. Risk factors associated with
cardiovascular disease include age, sex, ethnicity, family history, unhealthy diet, physical
inactivity, smoking, alcohol consumption, obesity, hypertension, dyslipidaemia, impaired
glucose and insulin metabolism. In addition to environmental effects, a strong genetic
component has also been shown to contribute to cardiometabolic risk. Genome-wide
association studies have identified more than 100 regions to be associated with several
cardiometabolic indices, but with small effect size.

A subgroup of the population could be isolated for religious or geographical reasons. Isolated
founder populations provide an attractive alternative for the study of complex traits due to their
genetic and environmental homogeneity, simplifying the genetic background of any trait and the
sample size required to achieve statistical power is lower.

The aim of this thesis which is taking place in the frames of HELIC Study — Hellenic Isolated
Cohorts is the investigation of the effects of the genetic and dietary factors and their interaction
on cardiometabolic indices in two isolated populations.

A cross-sectional study that includes two Greek populations: 1,553 subjects (55.8% women) from
the geographically isolated Mylopotamos villages on Mount Idi, Crete and 1,702 subjects (69.9%
women) from the Pomak villages on the selvages of Rhodope massif, Xanthi. Anthropometric,
biochemical and clinical measurements were taken in addition to interview-based completion of
an extensive questionnaire on health and lifestyle parameters. Dietary patterns were derived
through principal component analysis based on a validated food-frequency questionnaire.
Genotyping performed using lllumina Human OmniExpress and Exome BeadChips in Wellcome
Trust Sanger Institute, Hinxton, UK. The effects of the dietary patterns and their interactions with
the genetic factors on cardiometabolic indices were studied.

Both populations established as genetic isolates. 82.5% of the Cretan population were
overweight or obese with a significantly different prevalence between overweight men and
women (43.4% vs 34.7%, p=0.002). Subjects more adherent to the “local” dietary pattern
presented higher levels of blood glucose (B=4.026, p<0.001) and subjects with higher compliance
with the “Greek café-tavern” pattern found to have higher waist to hip ratio (f=0.012, p<0.001),
blood pressure (B=1.015, p=0.005) and cholesterol (3=5.398, p<0.001) levels.

67% of the Pomak population were overweight or obese with a significantly different prevalence
between obese men and women (17.5% vs 37.5%, p= p<0.001). Higher compliance to “high in
sugars” dietary pattern was associated with increased risk of low HDL (OR 1.84, p=0.003), systolic
and diastolic hypertension (OR 2.40, p=0.002 and OR 2.61, p=3.1E-04, respectively) and
hyperglycemia (OR 1.85, p=0.018), compared to lower compliance.

Xiv



The interaction of 9 polymorphisms with the unhealthy dietary patterns was significant on the
corresponding cardiometabolic indices and replicated in both populations. The effect of each
polymorphism on the corresponding cardiometabolic phenotype was positive in the high
compliance to the unhealthy dietary pattern group and negative in the low compliance group.

Unravelling the relationship of the genetic background with dietary and other environmental
factors via the study of their interactions could contribute to a better understanding and
presumably to the prevention of cardiovascular disease.

Keywords: Dietary patterns, Cardiovascular risk, Isolated populations, Gene-diet interactions,
HELIC
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1. EIZArQrH

OL KUpLEG alTieg BavAaTou Kal voonpotnTog O TOYKOOULO ETMeSO €lval oL PN UETASLOOUEVES
TLOAUTIOPOLYOVTIKEG Q0BEVELEG, OTIC Omoieg ocupmepllappavovtal n Kapdlayyelakrn vooog, o
Takxapwdng AwpAtng (ZA), o Kopkivog, oL YUXIKEG vOOOL KAl Ol XPOVIEG QAVOTTVEUOTIKEG
00Bévelec. To 2008 amd T OUVOAKA 57 ekatoppUplo BavATwv MOAyKOOUIWG, Ol N
HeTadLOOuEVEG aoBEveleg euBUvovTav oxedov yla ta 36 ekaToppUpLla, amo ta omoia ta 17
gekatoppLpla Bavatwv amodidovtatl otnv KN. Emopévwg, n mpoAnyn twv pn Hetadldopevwv
TIOAUTIOPOLYOVTIKWV aoBevelwY amoteAel pia omouvdaio mPoOkKAnGon yla TNV MayKoouLo Snuoota

uyeia ((WHO) 2008b).

1.1. Kapdiayyeiakd Nooiuata

Ta Kapblayyetakd Noonpata (KN) amoteAolv tnv KUpLa attio mpwiung Bvnolpuodtntag otoug
TIEPLOCOTEPOUC EUPWMAIKOUC TANBUoUOUC Kal Yapaktnpilovtal amd éva gupl dAacpa
Statapaywv, mou mpooBarlouv tnv kapdld kat Ta alpodopa ayyeia, meplhapfdavovtag Eva
oUVoAO MaBNoEWV OMwWC, N abnpookAnpwon, n otedpaviaia vOoog, Ta ayYELOKA gyKeEDAAIKA
enewoodla (AEE), to éudpayua tou puokapdiou, n cupdopntik KApSLAKAR QAVEMAPKELD, OL
oappubpuieg kat n KoAmkA papuapuyn. ASiZel va onuelwBOel OTL oL cUXVOTEPES SLatapayeg elval n
otedaviaio vooog kal to AEE. H otedaviaio vooog mpokaAeital and oTtévwaon Twv otedaviaiwy
apodopwy ayyeiwv, TOU OLUOTWVOUV TOV KAPSLOKO MU, UE amoTtéAeopa tn dnuloupyia
abnpwpatikwy TAakwyv. To AEE amoteAel tn Swotapaxn TNG eYKEPOALKAC OULUATIKAG
KukAodopiag. Mmopel va mpokAnBel eite amod Slakomn NG ALUATIKAG PONG Tou gykepAAou
(loxaluiko emelcodlo), eite amod pnén Twv eykKePoAKWYV ayyeiwv (alpoppaylkd emnelcodio)

((WHO) 2004; (NIH) 2005).



1.1.1. EruénuioAoyika otolxeia

Ta KN amoteholv tnv mpwtn awtia Bavdtou maykoopiwg. Ymoloyiletal otL mepimouv 17,3
eKaTOMpUpLa avBpwrol méBavav and KN to 2008, mou amoteAel To 30% OAwv Twv Bavatwv
TIOYKOOUIWG, HE Ta AOLUWAN VOO UATA KOl TOV UTIOCLTIOUO VA KATEXOUV, TIAEOV, TN OeUTEpPN

Bcon.

Yrioloyiletal otL péxpt to 2030, n KN kat to AEE Ba yivouv ol KUpleg attie¢ Bavdatou Kot
avarnnplog o 6Ao Tov KOOHO, HE ToV aplBud Twv Bavatwyv va ipoBAénetal otL Ba avénbel ota

25 ekatoppvpla etnoiwg ((WHO) Updated January 2015).

Ztnv Eupwrn, n KN eival n kupla attia Bavatou, kabwg euBuvetal mepinou yla 4,3 ekatoppupLa
Bavatoug etnciwg, dnAadn to 48% OAwv Twv Bavatwv. And autolg 1o 54% adopd o€ Yuvaikeg
Kol To 43% og avdpeg kat mapouotaletal upnAotepn BvnoluoTnTa LETAEL ATOUWY XOUNAOTEPOU

KOLVWVIKOOLKOVOLLKOU ETUTESOU.

KaBe ypovo, otn otedpaviaia vooo amodidetal mepimov 1o 50% autwv Twv Bavatwv, (1,92

EKOTOUUUpLa Bavatol), evw oxedov to 1/3 amobdidetal ota AEE (1,24 ekatoppvpla Bavatol).

Ytnv Eupwmnaiki Evwon n KN euBovetal yia 2 ekatoppupla 6avatoug eTnolwg Le Tn otedaviaio
vooo va amnoteAel tn ouxvotepn attia Bavatou. To AEE eival n deutepn ouxvotepn attia
Bvnowotntag otnv Evpwrnaikn Evwon. Evag otoug 6€ka avdpeg (11%) kat pio otig €€L yuvalikeg

(17%), xavouv tn Lwn Toug and AEE otnv Eupwnaiki Evwon (GRoup 2008 edition ).

ZuykpLtika pe ta dedopéva tou 2005, yevikd mopatnpeital OTL N BvnooTnTa Kal N EMUMTwon
™¢ KN mapouoltdlouv HElwon OTI TEPLOCOTEPEC XWPEG TNG Bopelag, NOTIOG Kol AUTIKAC
Eupwrnng, aAAd ot xwpes TG Keviplkng kat AvatoAlkng Eupwmng eite auv&davovtal, eite
HeEwwvovTal aAAd pe Bpadutepo pubud. ITIC XWPEC AUTEG elval yevikd uPnAotepa Kal Ta
TooooTA Bvnouotntac anod otedpaviaia vooo kal AEE. Emiong, o€ 0plOHEVEC XWPEG, LETAEL TWV
omoiwv kat n EAAGda, n KN euBuvetal yia neplocotepo amnod 1o 50% twv BavAatwyv 6To YUVALKELO

mAnBuouo (GrRoup 2008 edition ).

Ytnv EAAaSa, cupdwva pe tnv EBvikn 2tatiotikn Yiinpeoia (Altaxpovikég oslpég (2000-2005)) to
2003 nepimou 1o 49% Tou cuvolou Twv Bavatwy odelotav oe kapSLayyELOKEG TTOOATELS LUE T

AEE va amoteAoUv tnv mpwtn attio Bavatou kat va euBuvovtal yia 1o 17,5% tou cuvolou Twv




Bavatwv kat tn otedaviaio vooo va anoteAel Tnv tpitn attia Bavatou kot va euBUVETAL yLa TO

13,3%.

1.1.2. MetafoAwkd 0vépopo

To MetaBoAwo Zuvdpopo (MZ) amoteAeital anod éva cUVOAO HeTABOAKWY Slatapaywy Omwe n
KEVTPLKOU TUTIOU mouoapkia, n SucAuudaiuia, n avriotaon otnv wvooulivn, n Sucavoyxn otnv
YAUKOTN KoL N uTEPTAoN, oL oToleg av&avouv tov Kivouvo yla KN (ALBERTIAND ZIMMET 1998; 2001;
ALBERTI et al. 2005). EtoL to MZ yapaktnpiletal wg €vag moAudlactatog mapdayoviag Kivduvou
KN (GRUNDY 2007) pe tnv umokeipevn maboduololoyio Tou va oxetiletal Kuplwg pe TNV
avtiotaon otnv voouAivn (ALBERTI AND ZIMMET 1998; KAHN et al. 2005; RITCHIE AND CONNELL 2007;

MALITA et al. 2010).

'Hén to 1923 o Kylin mepléypae €va oUVOPOUO HE XAPAKTNPLOTIKA TNV UTEPTACH, TNV
umepyAuKaLuia kot tTnv umtepouptyatpio. To 1940, o Vague emlofpave OTL N «avOpLKOU TUTIOU»
Taxvoapkio ATov o TUTIOC MOXUCOPKLAG TTOU OXETLIOTAV LOXUPOTEPQ UE LETAPBOAKEG AVWHAALES
ouvdeopeveg pe tov ZA Il kat tnv KN. Itn cuvéxela, to 1965, KATA TN €TROLO CUVAVTNON TNG
EupwnaikngEvwong yla tn LEAETN Tou ZA, mepleypddnke Eavd éva cUvEpoo mou cuvduale tnv

UTIEPTOON, TNV UTIEPYAUKALUL KaL TNV Taxuoopkia (AVOGARO 1965).

To 1988 o Reaven elofyaye tov 0po «ZUvOpopo X» yla va meplypael tn ouvabpolon
Tapayoviwyv Kwwéuvou yla tov XA kat tnv KN. ZUpdwva pe tov Reaven, n avtiotaon otnv
LVOOUALVN Kal n ouvenakoAouBn umeplvooulwvatpio mpodlabétouv toug aocbBeveic yia
unéptaon, urtepAutdatpia kot ZA Il kal £ToL n cucowpeuon autr cuoxetiletal e tnv KN. Av kat
n maxvoopkia 6ev meplhapfavotav apxLlkd oTig SlatapaxEG mou cuvoEéovtay e TNV avtiotaon
oTNV LVOOUALvN, o0 Reaven avayvwplog OTL KAl auTr) oXeTl{otav UE TNV LvooUAlvoavtiotaon A tThv
UTIEPLVOOUALVOLULO KOl TtwG n Tmpodavig Bepameia tou ouvdpouou ntav n Swatripnon
duololoykou Bapoug N n anwAewa Bapoug kat n avénon duokng dpaoctnplotntag (REAVEN
1988). To 1989 o Kaplan €dwoe oto cuvdpopo tnv ovopoaoia «The Deadly Quartet» (KAPLAN

1989).




To 1998 o Apepkavikog AtaBntoloyikog XUAAoyog (American Diabetes Association—ADA)
avédepe OTL To oUVSpopo xapaktnpiletal and duocavoxr otn YAUKOIn, KEVIPLKN Taxuoapkia,
SuoAuudatuia, dSnAadn vPnia enineda TPLyAUKePLSIWY, HelwpEvVa emineda Autompwteivng
vdnAng ukvotntag (HDL) kat avénuéva enimeda Twv UKPWV MUKVWV LDL cwpatidiwv (sdLDL),
UTEPTaon, auEnuévouc MpoBpouBwTikoUG Kal avtlivwdoAUTIKOUC TTapdyovTeG Kal Kivouvo yla
0ONPWHATIKA ayYELAKr) VOGO, XWPLG WOTOCO VA TIPOTEIVEL CUYKEKPLUEVO OPLOUO 1) OPLA YLA TLG

TIMEG TV SlaTapOyWV AUTWV.

MA£0V 0 0pOG M2 €XEL EMKPATAOEL WG O TILO XPOLLOC KAl EUPEWC ATTOSEKTOG yLa TNV TTEPLypadN)

NG ouVABPOLONG TWV LETABOALKWY TTOPAYOVTWVY KLvdUVoU Tou oxetilovtal pe tnv KN.

1.1.2.1. Optouoi tou MetaBoAikou Zuvdpopou

ApKEeTOL opyaviopol £xouv POTEivEL SLaPOPETIKOUG OPLOUOUG OE OTL adopd Ta KALVLKA KpLTrpLa
yla Tov mpooSLloplopo Tou cuVvSPOUOoU, av Kol UTIAPXEL TOUTLON YLO T BACIKA XOPAKTNPLOTIKA,
6nAadn tnv maxvoapkia, Tnv avtiotaon otnv tvooulivn, tn SucAutdatpia kat tnv untéptaon. Ot
OpLOpOL auTol OTOXEUOUV OTNV avayvwpeLlon atopwyv mou Bplokovtal o uPnAo kivéuvo yia KN

TEPA Ao TOUG mapadoolakoug kapdlayyeLlakoU apayovieg KlvdUvou.

MNa mopddelypa, KAmoLoL and Toug opyaviopoUg Ttou €xouv BeoTtioel KpLtrpla yla To cUVOpoUo
eilval o Maykooulog Opyaviopog Yyeiog (MOY), to EBvikd Mpdypapua Empopdwong yla tn
XoAnotepoAn twv HMA (National Cholesterol Education Program, NCEP) kat to AleBvég 16pupa

yla to AwaBnitn (International Diabetes Federation, IDF).

O NOY bivel Wblaitepn éudacn otnv avtiotaon otnv WoouAivn ywa tov koboplopd tou
ouvdpopou. Etol, amapaitnto kpttiplo eivat n ducavoxn otn yAukoln, n Statapaxn ovoxng

YAUKOING A o ZA Il kat/ A n woouAlvoavtiotaon Kal TOUAAXLOTOV SU0 oo Ta MOPAKATW KPLTPLAL:

NOyog meplpépetag peong/ oxiwyv : > 0.90 otoug avdpeg kat > 0.85 otig yuvaikee ) / kot BMI >
30 kg/m 2

TpwyAukepibia opou : 2 150 mg/ dl (3 = 1.7 mmol/l) i HDL xoAnotepoAn < 0.9 mmol/l (35 mg/
dl) otoug avdpec kat < 1.0 mmol/l (39 mg/ dl) otic yuvaikeg

Auénuévn aptnplakn mieon : = 140/90 mmHg




MikpoaABouptvoupia: = 20 pug/min r} Adyoc aABoupivng/ kpeativivng = 30 mg/g

To 2001 n tpitn avadopad tng Apeptkavikng Emtponng EWdikwv (Adult Treatment Panel, ATP 111)
Tou EBvikou Npoypappatog Empdpdwong yia tn xoAnotepoAn (NCEP) dploe wg kpLtripla yla to
MZ tnv Umapén TPWV 1 TEPLOOOTEPWY QMO TOUG OKOAoOUBOUG TEVTE Kapdlayyelakoug

TIAPAYOVTEG KIVOUVOU:

Kevtpikn moyvoapkia: (mepipépela péong > 102 cm otoug avEpeg Kal > 88 cm OTLG YUVALKEC)
Auvénuéva tpyAukepidia: (= 150 mg/dl)

Metlwpévn HDL xoAnotepoAn: (< 40 mg/dl otoug avdpeg kat < 50 mg/dl otig yuvaikeg)
Au&nuévn aptnplakn nieon: (= 130/85 mm Hg)

Auv&nuévn yAukoln vnoteiag: (= 110 mg/dl)

To 2004 o oplopog tou NCEP avaBewpnOnke (revised NCEP: rNCEP) xaunAwvovtag To 6plo yla
™ YAUKOIn vnotelog ota 100 mg/dl (6nAadn os 5,6 mmol/l) oe cupdwvia pe Ta KpLTAPLA TOU
Apepikavikou AtaBntoAoyikol ZUAAOYoU yla Tnv datapayuévn YAukoln vnoteiag. Emiong, otov
avaBswpnuévo oplopd tou NCEP ta OpLa yLa Tnv KEVTPLKA axuoapkia petwbnkav amnod >102 cm
OTOUC AVOPEC KOl >88 cM OTLC YUVALKEG 0€ HeEyaAUTEPQ 1) (OO UE AUTEC TIC TIUEG. TENoG, o rNCEP
oplopog meplhapPadavel acbeveic mou umoPaAlovtat o€ BOepameia ywa SucAuudatuia,

umepyAuKaLluia i uméptaon.

O apxlkOG oplopog tou AleBvoug 16pupatog yia to AlafBAtn €lxe wW¢ MPO-AMAITOUUEVO TNV
KEVTPLKN Ttayuoapkia. Aro to 2009 OpwC, N KEVIPLKN ToXuoapKia anoteAel €va anod ta KpLtrpLa
KL £TOL YLOL TOV OPLOUO TOU ocuvOpOuoU Ba TpEMEL va LoxUOUV Tpla Ao TO TEVIE MOPAKATW

KpLTnpLla:
Kevtpikn moayvoapkia: meplpépela péong L8k avaloya Le TV eBvikoTnTA

Auvénuéva tpyAukepidia: = 1.7 mmol/l (150 mg/dl) ) eldikr dappaKeUTIKA aywyn yLo autiv TV
AutSautkn datapaxn

Mewpévn HDL xoAnotepoAn: < 1.03 mmol/I (40 mg/dl) otoug avédpeg < 1.29 mmol/I (50 mg/dl)

OTLG YUVOUKEG 1 €L6WKN GOPUAKEVUTLKN aywyn yLo auTtrV TNV Autdatpikn dtatapoxn




Auénuévn aptnplakn mieon: cuoTtoAlkn = 130 mm Hg i StaotoAkn = 85 mm Hg ) BepameuTikn)

oywyn yLo tponyoU eva SLayVWGOUEVN UTIEPTOON

Auv&nuévn yAukoln vnoteiag: yAukoln vnotelog : = 5.6 mmol/l (100 mg/dl) 1 mponyoupeva

Slayvwopévog 2A tomov I

Itnv meplmtwon mou n yAukoln vnoteiag eival >5.6 mmol/l 100 mg/dl, cuotrvetal n Aokipaoia

Avoxng otn Mukoln, xwpis va eivat amapaitnto yla va kaboplotel n mapouacia tou cuvdpopou.

OL KUpLOTEPEC OUOKOALEG OXETIKA HE TOV OPLOPO TOu ocuvdpopou eival amd tn pa €dav Ba
Bewpeltal mpoamaltoVUEVO N AVTLOTAON OTNV WLVooUALvn 1) €dv Ba elvat amAd éva amo oAa ta
KPLTPLA Kol orto TNV AAAN A Oa TIPETEL va XpnoLUoTtoLeLTaL 0 Adyocg repLldépeloc péong/Loxiou

Tou TipoTeivel 0 MOY wg TPOTO UTIOAOYLOHOU TNG OXETIKNAG CUYKEVTPWONG Awdoug Lotou.

MapoAa autd, eival avaykoia n €mKPATNON €vO¢ amAoU oplopoU Tou Ba amoteAéoel
SLoyVWOoTIKO €pyaAeio yla TNV KALWVIKN TIPOKTLKA Kal Ba pmopel va xpnolponolnBel eukoAa o€
KABe xwpa amnd omolovénmote £l6IKO, WOTE VA aAvVayVWPLOTOUV oL acBevei¢ mou Bplokovtal o
auvénuévo kivduvo yla va avarntuéouv KN 1} ZA tumou Il. ‘Evag Tétolog oplopog Ba emitpéPet
€MioNg va ouykplBel o emutoAacpdg tou MI oe Sladopetikolg MANBUoUOUG aAAd KoL va

OlepeuvnBel mepLocdTEPO N OXEON TOU e SLADOPEC KALVIKEG KATAOTAOELG.

1.1.2.2. EmutoAaoudc tou MetaBoAikou Zuvdpopou

O emunoAaopog tou M2 otov eviAtko TANBUoO SladEpel avaloya UE TA SLOYVWOTIKA KpLThpLa
mou emAéyovtal kaBe dopd, evw efaptdtol amd tn oUVOeOn TOU €KACTOTE UMO WEAETN
mAnBuaopou, 6nAadn amnd to $puAo, TNV NALKIA Kal TRV €BvIKOTNTA, aAAA KoL armd ocuvABOEeLEC Tou
TPOmou {wNC KAl TNV KOWWVLKO-OLKOVOULKH Katdotacn. O emutoAacuog tou MI auédvetal

napaAAnAa pe TNV avénon tng naxvoopkiog (CorRNIER et al. 2008).

Y1ic HNA, oupdwva pe tov oplopd tou NCEP-ATP I, €xel umtoAoyLotel mwc nepimou to 30% Tou
mAnBuopou mAnpol ta kptipla yia M2 (ERVIN 2009), evw otnv Eupwrnn ¢tdvel to 15% (Hu et al.
2004). O emumoAaopog tou M2 avéavetal emiong paydaic 6TOV AVATTTUGGOUEVO KOGHO, OTWG
otnv AvatoAikr) Acia kat tnv Kiva(MisRA AND KHURANA 2008). Xtic xwpeg thg Meooysiou o
ETUMOAQOUOG Tou MX umtoAoyiletal oto 25% otnv Itadia (MAal et al. 2005) katl 17% otnv lomavia

(MARTINEZ-LARRAD et al. 2005). Ztnv EANGSa eAétn ATTIKH avadépel enintwon tov M2 25%
n , N H n P n




HETAEL Twv avdpwv Kot 15% petafl Twv yuvalkwy (PANAGIOTAKOS et al. 2004b) kat n peAétn MeS-

Greece, 24% kal 23%, avtiotowya (ATHYROS et al. 2005).

1.1.2.3. lNaBopuaotodoyia tou MetaBoAikou Zuvbpouou

H attioAoyia tou M2 eivatl cuvBetn kat kaBopiletal amnod tnv aAAnAeniSpacn TO00 YEVETIKWY 000
Kal epLBarlovTikwy Tapayoviwy. ZUudwva Pe tov Reaven, n maboyéveon tou ouvdpouou,
OUVUDOOUEVN HE TOV UTIOKE(HEVO UNXAVIOUO TNG WVooUAlvoavtiotaong, ouvdedtav UE TNV

oAAnAenidpaon avapeoa otnv kablotikn {wh, Tn Slatpodr) KAl TOUG YEVETIKOUG MOPAYOVTEG.

Ot oplopottou MOY kat tng Evpwraikng Opadag yia tn HeA£Tn tng lvoouAvoavtiotaong (BALKAU
AND CHARLES 1999) 6ivouv £udacn otnv LVOOUALVOQVTIOTAON WG UTIOKE(HEVO pnXoviwopo. H
avtiotaon otnv WoouAivn e¢eAiooetal MPOooSEUTIKA O€ UTIEPLVOOUALVALUia Kal UTEpYAUKaLUia,
TIPOKOAWVTAC HE QUTOV TOV TPOTO TEPLDEPLKI OYYELOOUOTOAN KOl KOTOKPATNON vatpiou.
Entiong, au€avetal n nmatiki €KKPLoN TWV AUTOTPWTEIVWV TOAU XOUNARG TTUKVOTNTAC 06NYWVTOG
o€ uneptplyAukepldatpia, xaunAa enineda HDL xoAnotepoAng, avénuévn amoAutonpwteivn B,
auénuéva kpad LDL cwpatidia kot Katd cuvenela abnpookAnpwaon. Q¢ amoTtEAECUA AUTHC TNG
Autdalukng avicopporiag, ta atoua pe MZ Bpiokovtal o€ plo mpo-OpopwTikn Kal mpo-

dAeypovwdn kataotaon (ONAT et al. 2007; ALBERTI et al. 2009).

H mayvoapkia ival €vag Kuplopxog mapayovTog ou EUMAEKETAL 0To cuvdpopo. H auénuévn
areAeVBEPWON N ECTEPOTIOLNUEVWY ALTTAPWY 0EEWV TIPOSLOBETEL OTNV EKTOTIN CUYKEVTPWON
Alloug oTo NTap, TOUG HUG Kal TIG amoBrKeg Tou omAaxvikou Aumwdoug LoTtol. Ze maxUoopKa
atopa, o MAeovalwv Amwdng LoToG ameAeVBEPWVEL LLA TIOLKIA L TTAPOYOVTWYV TTOU 08nyouV 0To
ouvdpopo, 6w €lval N AVTLTOVEKTiVN, N AEMTivn, OL KUTTAPOKIVEG GAEYUOVNG, O AVAOTOAEQC
TOU evepyormolntr mAacopwoyovou (Plasminogen Activator Inhibitor-1, PAI-1), o mapayovtag
VEKPWONG Twv Oykwv-adAda (TNF-a), n pellotivn kat To ayyslotevolvoyovo. Me efaipeon tnv
OVTUTOVEKTiVN, N omola eival e€apeTikAd XOUNAR OTaV UTIAPXEL TOXUOOPKIA, oL UTIOAoLTOL
napayovieg auvéavovrtat. Epeuvec amodidouv T aAAayEC OTOUC TAPAYOVIEG QUTOUG OTNV
ovtiotoon otnv WoouAlvn Kal TIG cUOXETI{oUV HE TNV EUPAVION TWV TTAPOYOVIWV KlvdUvVou

(SCHERER 2006).

Av Kol pe TO pEXPL onuepa Sebopéva Sev eival gfakplBwpévn n maboduololoyia Tou

ouvbpopou, daivetal mwe N cuvabBpolon Twv mapayoviwy mou odnyolv otnv gudavior Tou




g€apTaTal OO TNV MAXUOOPKLA KoL TNV HETOBOALKA evaloBnoia Tou KABE aTtoOpoU va avamTtuésl
To oUvépopo. Etol, Otav éva ATOHO €ualoBNTO QTOKTAOEL TEPIOOELA CWHATIKOU Aloug
QvVamnTUooeTaL To cUVSpPOoNO. Mapdyovieg ou podlabétouv otn HeTaBoAK autr evalodnoia
elval yeveTikég avwuaAileg oTo onua tng wvoouAivng, diadopec dlatapaxég oto Amwdn OTo,
HEWUEVN duolkn Spaoctnplotnta, Uitoxovdplakry SUCAELTOUPYLA, YEVETIKA TOWKIAOTNTA Ot
atopa Kot ota Stadopetikd £6vn, avfavouevn nAkia, evbokpvik SucAettoupyla Kot Kamola
dappaka. NoAol avBpwrol pe petafoAikn evatobnoia xapaktnpilovral amod avrioctacn otnv
LvoouAivn. Kamolol aoBeveig elval meploocdtepo eudAwToL yla va avamntuéouv ducAuudaiuia,

AaAAoL urtéptaon kat Aot ZA (GRUNDY 2007).

AA\OL ONUAVTIKOL TTAPAYOVTEC TIOU EMNPEALOULV TNV avarntuén tou M2 eival n éAAewdn GuoIKng
SpacTNPLOTNTAG TIOU UMOpPEL va 0dnyrnoeL oTNV MOXUOoAPKio Kal £TOL VO TPOTIOMOLAOEL TNV
gualobnola Twv puwv otnv tvooulivn. Emiong, n avénon ¢ nAwkioag cuvodevetal cuvnBwE amo
amwAeLa PUTKAG Halag kat avénon cwHatikoU Almoug, Kupilwg oTnVv mePLoXI TNE KOWALAC, AAAOQYEC

OL OTIOLEG UImOPOUV VA AUENCGOUV TNV QVTLOTAON OTNV LVOOUALVN.

JuUMEPAOUATIKA, av kal n maboduololoyia tou cuvdpopou Sev €xel akopn séakplBwoOet,
OVEEAPTNTO OO TOV OPLOPO ToU eTUAEYeTaL KABe dopd, n avtiotaon otnv WWOoUAivn Kal n
maxvoapkia mpofaiAovial w¢ Ta XapAKTNPLOTIKA-KAELWSLA Tou MZ kKaBwg kal ta Suo odnyolv

otnv ducavoyn otn YAukoln kot otn ducyAukotuia.

1.1.2.4. MetaBoAiko Zovépouo kat Kapdiayyetakrn Noooc

‘Epeuveg delyvouv OtL oL acBeveic pe Stayvwopévo M2 eudavilouv auvénuévo emumoAaopo

Itedaviaiog vooou i avénuévo kivéuvo va avamrtuéouv Itedaviaia voco.

ApPKETEC HeAETeC umooTtnpilouv OTL To M2 oxetiletol PE ONUOVTIKA auénuévo kivduvo yla
Ovnowotnta amd kabe attio kal ylwa Bvnowotnta kot voonpotnta amd KN, onwc yia
napadelypa n peAétn Botnia (IsomaA et al. 2001), n peAétn ARIC (McNEILL et al. 2005) kat n

pueAétn Kuopio Ischemic Heart Disease (LAKKA et al. 2002).

Ze npoodatn peta-avaiuon (MoTTiLLo et al. 2010) to MZ cuoxetiotnke pe duo popeg avénon

Tou Kwwduvou yla KN, Bvnowotnta amod KN kot AEE. Etol, ol acBeveic ue M2 Bpiokovtav oe




udnAdtepo kivbuvo yla kapdiayyelaka cuppapata. Eniong, to M2 e€akoAovBbnoe va €xeL tnv

TIPOYVWOTIKN Tou afla yla kapdlayyelokd cupBauata amouvaoia tou XA II.

To MZ ektog ano 1o otL mpoPAénel tnv KN, Tn voonpotnta Kat tnv Bvnoluotnta, cucoxetiletal
ONUAVTLKA KoL UE TNV QVATTTUEN TOU A, TTOU AmoTeAEL oo HOVOC ToU £vav LoXupo Tapayovta
kwwdUvou yla tnv KN (FORD 2005). MeAéteg deixvouv OTL To M aufdvel tov kivduvo yla A
avegaptnta and AAAOUCG TaPAYOVIEG KvOUuvou, Omwe n datapaxn avoxng yAukolng kat n
yYAukoln vnoteiag (LORENZO et al. 2003). H cuoxétion auth owg va odeiletal oto otL To M2
mlava pEow tnNg Auto-tofkotnTag 0dnyetl o SucAeltoupyia TwWV B-KUTTAPWY TOU MAYKPEATOC
(Cusi 2010). O kivduvog yla tnv avamrtuén ZA Il Bp€Onke onuavtikd auvEnuévog oe 6o0UG eixav
M2 oe oUykplon He atopa mou dev mapouacialav KapdlopetaBoAikéc avwpalieg (FORD et al.
2008). Avtiotpoda, oe acBeveig pe ZA Il to MZ sival avénpévo Kat PoPAEMEL TOOO TIG UKPO-

000 KOl TIC LOKPO-OYYELAKEC ETUTAOKEG (BIANCHI et al. 2008).

To M3 kat ouvenwg n KN éxeL AaBel Staotaoelg emdnuiog akoAouBwvtag Tnv maykoouLa €Kpnén
Tou XA Kal tng maxvoapkiag (ZIMMET et al. 2001). O ZA oxetiletal pe avénuévo kivbuvo Bavatou
a6 KN kat upnAdtepn enimtwon twv kapdlayyetakwy (CHIHA et al. 2012). To M2 daivetal va
glval omavio anouoia mAsovalovto¢ cwpatikou Atrmoug (GRUNDY 2007) yeyovog ou odnyel oto
CUUMEPAOA OTL N TTaXUoapkia UMopEL va XapaKTnPLoTEL w¢ N Kuplapxn Kwvntrplog Suvaun Tou.
H mayvoapkia oxetiletal pe tTnv ouvoAikn Amwdn pala evog atopou Kot cuVHBwWE EKTILATOL PE
HUETPAOELC OMwG o delktng palag cwpatog (AMZI), n mepiudpépela péong Kal o AOyoC tNG
TiepLdEPELOG LEONG TIPOG TV TiepLdEpeLa Loxiou. Ta TeAeutaia oxetiovtal LOXUPOTEPA UE TNV
TIOOOTNTA OTAOXVLKOU AlTtou¢ (KEVTPLKN Ttaxuoapkia) ar’ ot o AMZ kot Bswpouvtal onpavikol
napayovteg Kivduvou yla ZA (KAMEL et al. 2000) kat KN (CAN et al. 2009; PaLAcios et al. 2011;
ASHWELL et al. 2012; LI et al. 2013). To M w¢ ovtotnta pmopel va BonbnosL otnv avayvwplon
atopwv o€ Kivbuvo yla ZA kat KN (ALBERTI et al. 2005; WANNAMETHEE et al. 2005; WANNAMETHEE
2008). Mo Tov AOyo auTo 0 ApEpLKAVIKOG AlaBntoloyikog 2UANoyo¢ Kal n Eupwmaikn Evwon yla
Vv MeAétn tou ZA (European Association for the Study of Diabetes—EASD) npoondaénoav va
B£oouv SlayvwoTika Kpltiplo Kot aAyopiBupoug omwcg to Framingham okop w¢ epyolsia

TIPOCU UMTWHATIKOU EAEYXOU yla Kapdlayyelako Kivbuvo (CoNRoY et al. 2003; KaHN et al. 2005).

Av Kkal To MZ amottel mepattépw Slepelivnon OXETIKA LE TOV OPLOUO TOU, TNV UTIOKELUEVN
naBoducoloroyia, tn Stayvwotikn Tou afla kat Tnv Bepamneia Tou, umtdpyxouv apketoi Adyol ou

gVIOYUOUV TNV KAWLKA Xxpnowotnta tou M2, kabw¢ amoteAel €vav amAd TPOMo ylo va




EMIOTACOUUE TNV Mpoooxn oc aocBeveig mou €xouv tov SumAdowo kivbuvo yia KN kat tov
nevtanAdolo ywa ZA Il. H avayvwplon evog mapdyovta o €vav ooBevry Ba mpémeL va tov
TAPAKWVAOEL otV avalntnon ki aAwv mapayoviwy. Ou acBeveic autol a&ilouv Wlaitepng

TPOOoOXNC oTNV KAWVIKN Staxeiplon kat mapakoAouBnon (GRUNDY et al. 2005).

Aappavovtag ur’ 6Yn OAa Ta mapaAnavw, oL IapPAayovteg Kivduvou mou oxetilovral e tnv KN
Kal LEPOG TouG ammaptilel kal To M2 givat n nAkia, to GUAO, N €BVIKOTNTA, TO OLKOYEVELAKO
LOTOPKO, n avBuylewvny Swatpodr, n éAewpn $uowkng SpaotneLOTNTAE, TO KATVIOUA, N
Katavalwon aAKoOA, n moaxuoapkia, n uméptaon, n OSucAutdalpia, o Slatapaypévog
HETABOALOUOC YAUKOING Kol LVGOUALVNG, N TpoBpopBwtikni Kot tpodAeyuovwdng Kkataotaaon, ot

PuxoAoyLkol KoL Ol KOWVWVLKO-0LKOVOLLKOL Ttapayovteg (KAHN et al. 2005; GRUNDY 2007).

1.1.3. KapdiopetaBoAikoi mapdayovteg KivdUvou

Ma va poAndBel o acbévela eivat amapaitnto va avayvwpLloToUV KoL VoL OVTLLETWTTLOTOUV oL
attieg mou tnv npokaAouv. KaBe mapdyovtag KivdUvVou €XEL KL AUTOC TLG SLKEC TOU QLTLEC Kall £TOL
TIPOKUTITEL TTOAUTIAOKN QAUGCISA YyEYOVOTWY, TOU QTIOTEAELTAL MO KOLVWVIKO-OLKOVOULKOUG
TLAPAYOVTEG, TEPLBAAAOVTIKEC KOl KOWVWVLKEC OUVONKEC KOl ATOUKEG OUUTIEPLDOPEG. EMOopEVWG,
€xoupe tn duvatotnta va napEUPou e o MOANA onueia auTr g TNG attloAoyikng aAuoidag, wote

va poAndBei pia acbévela.

OL kUplot kapdlayyelakol mapdyovteg kKivbuvou mAnpouv tpia kpitipla: epdavifouv vPnAiod
ETUMOAQOUO 0€ TIOAAOUC MANBUOUOUG, £XOUV ONUAVTIKN aveédptntn enidpacn otov Kivéuvo tng
vooou evw n Bepameia KoL 0 EAeyXOC TOUG €XOUV WCE OMOTEAECUA TN HElwon Tou Kvduvou.
JUupudwva pe ta otolyeia tou MOY, oktw mapdyovieg Kivduvou suBuvovtal yla to 61% Twv
Bavatwv and KN. Ot mapayovteg autol eival n uPnAn aptnplakn tieon, n uPnAn xoAnotepoAn,
o vPnAa entimeda yYAukolng, o uPpnAog AMZ, n xprion Kamvou, N KATavaAwaon aAKoOA, n XaUnAn
npooAnPn ppolTwv Kal Aaxavikwyv Kal n HeElwpévn duolkn dpaotnplotnta. Ol mMapAayovTeg
oautol cuvduacopévol euBUvovTal yLo TIEPLOCOTEPO OO TO 75% TNG LOYXALULKNC KApSLOKNE vOoou,

TIou amoteAel tnv Kuplapxn attio Bavatou maykoopiwg ((WHO) 2009).
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OL mapayovteg KvdUvou pmopouv va eviaxBoUv os TECOEPLG YEVIKEG KATNYOPLEG HE KUpPLO
KPLTAPLO TO KOTA TOCO WUMOpoUpe va enépPoupe otnv ekdnAwon kat mpoAndr touc. Etol
TIPOKUTITOUV Ol  TPOTIOTOLOLUOL  TIAPAYOVIEG, KUPLOL Kol OgUTEPEVOVTEG, KAl OL N
TPOTIOTIOLGLUOL TIOPAYOVIEC, EVW EXEL AVAYVWPLOTEL Kal pia opdda He VEOUG TAPAYOVTEC

KLv&UVOU. ITOV MOPpOKATW Tivaka GOiVETAL PLa KATNYOPLOTIOINoN TWV mapayovItwy Kvduvou.

Mivakag 1.1. Katnyoplomoinon mapayovtwy KvdUvou yla KapSLayyeLlakeg mabrosLc.

KYPIOI TPONOMNOIHZIMOI AANOI TPONONOIHZIMOI MH TPONOMOIHZIMOI | NEOI

NMAPATONTEZ
ApTnplakn UTEptacn KoWwviKo-0lKOVOULKO eTimeSO Aufavouevn nAkia DOAeypovn
Awatapayn Autdiwy Wuywkn vyeia Owkoyevelako Lotopkd | MRén aipatog
Maxvoapkia WuxoAoyIKO OTPEG ®ulo Oupokuoteivn
A Xprion oAkooA EBvikOTnTA

Xprion karmvou DopUaKEUTIKH aywyn

Mn uytewn Statpodn Autonpwteivn a

Melwwpévn duoikr) Spactnplotnta Yrnieptpodlia aploteprg kothiag

1.1.3.1. KUplot tportomototuol mapayovtec kivéuvou

1.1.3.1.1. Auénuévn aptnpLokn Tiieon

Aptnplakn mieon (AMN) elvat n mieon mou aokeital amod To Al oTa TOWHATO TWV aLpodopwv
ayyelwv Kal eivat Lo amo Tig KUPLeG {wTLKEG AELTOUPYLEC TOU opyaviopoU. Katad tn Stapkela kKaBe
XTUTIOU TNG KapdLdg, n Al kupaivetal Hetafl evog avwtatou (CUCTOALKN aptnplakn riieon-2AMM)
Kal €vOg eldaxlwotou opiou (StaotoAlkry aptnplakn Tmieon-AAM). Quololoyika emineda Al
opifovtat wg ZAM <120 mm Hg kot AAMN <80 mm Hg. H unéptaon amotelel évav olvOeto
dawvoTtumo ou PoKUTITEL aro S1adopou YEVETIKOUG, TEPLBAAAOVTLKOUG, OUUTEPLHOPLOTIKOUG
OKOUN KL KOWVWVIKOUC TIOPAYOVTEG. ATTOTEAEL ONUAVTIKO TTApAyovTa KLvEUVOU yla TnV avantuén
oAwv Twv ekdnAwoewv tnG KN, oupmneplappavovtag tn Itedaviaia vooo, to AEE, tnv kapdlakn
OVETIAPKELQ, TNV QOPTLKI Kol TIEPLPEPLKN apTNELOKN VOGO Katl TNV BaAPidikn kapdlakr voco. H
auénuévn mieon alpatog cuoxeTIlETAL UE TNV TTOXUOOPKia Kal T Sducavoxn otn YAukoln kot
ouvnBw¢ mapatnpeital o Atopa HE WWoouAwvoavtiotaon. H onuooia tng oxéong autng
Sladépel onuavtika avaloya pe tov MANBUoUO (LANDSBERG et al. 2013). ZUudwva pe oTolxela
tou M.0.Y., urtoAoyiletal OTL MePLOCOTEPA OO TO 50% TwV KAPSLAYYELOKWY EMELCOSIWV Kall
niepinmou 1o 75% twv AEE mpokoAouvtal gfattiag aptnplakng umeptaong (SERVICES 2004).
MANOUCULOKEG UENETEC OTOV EUPWTAIKO XWPOo KatadelkvUouv OTL acBevel¢ pe UTEpTaon

Slatpéxouv dumAdoto kivbuvo guddviong KN, oe oxéon We toug voppotaotkoug (YUSUF et al.
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2004). Ynapyouv apketol maboduololoyikol pnxaviopol mouv odnyouv otn cuvdeon auTtr, HE
™V unéptaon va TpokaAel SuoAeltoupyia tou evboBnAiou, va emTEIVEL TNV ABNPWHATIKNA
Sladikacia kat va UPBAAAEL 0TO va KATAoTeL N aBNPOooKANPWTLKN TTAGKA TtLo a.oTtaBng (ESCOBAR

2002).

Itolxela umodnAwvouy pia Loxupn oxéon Petafy tng Al kal Tng otedaviaiag vooou, kabwg Kot
™¢ Bvnowotntag anod KN, n omola givat ypappkr and enineda 115/75 mm Hg. JuvoAwka, yia
TG NAkieg 60 - 69 eTwv, xapnAotepn ZAM, katd 10 mm Hg, cuvSéeTtal pe Mepimou Eva MEUTTO
xapnAotepo kivbuvo ekdnAwong otedpaviaiag¢ vooou (LEWINGTON et al. 2002). Mo toug
TIEPLOCOTEPOUG EVAALKEG LE UTIEPTACN, O OTOXOG YL TNV Al Ba mpémnel va ivat <140/90 mm Hg,
oAAQ cuviotatal va sival og xapnAotepa enineda, tng tafewe twv 130/80 mm Hg, otoug
aoBevelg pe XA, xpovia vedplkr vooo, yvwoTtn otedaviaio aptnplakrn vooo Kal .ooduvapa

YVWOTNAG otedaviaiag vooou (ROSENDORFF 2007).

1.1.3.1.2. Awatapaxn Autidiwv: adnpoyovog SucAumbatpio

To Auudaiuikod mpodid amotedouv ta tplyAukepidia (triglycerides-TG), n oAwkr} xoAnotepoAn
(total cholesterol-TC), n LDL xoAnotepoAn (low density lipoprotein- LDL) kat n HDL xoAnotepoAn.
H xoAnotepoAn petadEpetal O0Tov opyaviopo He tn popdn Suo edwv Autompwisivwy, TNV
vdnAng mukvotntag Autonpwrteivn | HDL kot xaunAng mukvotntag Autonpwteivn i LDL. H HDL
XOANnotepOAn dev mpokaAel abBnpookAnpwon, aAAd £xel avtiaBnpoyoveg LOLOTNTEC. AVTIOETWG N
LDL xoAnotepOAn, MPOKAAEL TO OXNUATIOMO AONPWHATLKWY TAAKWY OTO ECWTEPLKO TOIXWUA TWV
ayyeilwyv, Kuplwg otedpaviaiwyv kat AEE, pe amoTéAeopa TNV MAPAKWAUGCN TNE ALUATLKAC PONG
otnV Kapdld Kol otov eykEPaAo, AUEAVOVTAC UE QUTOV TOV TPOMO ToV Kivduvo eudaviong
gudpaypatoc tou puokapdiou Kat toyatukol AEE (NEATON et al. 1992). Onwg Slatunwvetal o€
TIOAAEG eTLONULOAOYIKEG UEAETEG, TO TPOPANUA adopd TOoo AvEpeg 600 Kol YUVALKEG, TTapOAO
TIOU OL YUVOLKEG, TIPOEUUNVOTIOUCLOKA, £XOUV CUVOALKA KPOTEPO Kivouvo gpdaviong KN, Siott

TIPOCTATEVOVTAL ATIO TA OLOTPOYOVaA Ta omola mpokaAouv avénon tng HDL xoAnotepoAnc .

Ol aoBeveic pe M2 ) ZA Il Bplokovtat o avénpévo kivbuvo yia KN kat pia kUpla attia yla auto
elvat n aBnpoyovog SucAuudaiuia. H SucAuudaiuia avty xoapaktnpiletat and auvénueva

TPyAukepidla kot peltwpéva emimeda tng HDL xoAnotepoAnc. Xapaktnpiletal emiong amo
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auvénuévn amoAumonpwteivn B (Apo B) kat amoé avénon Twv Hikpwv Kat TUuKvwy LDL cwpatidiwv

(sdLDL). OAeg autécg oL Statapaxeg eival aBnpoyovec (CARR AND BRUNZELL 2004).

Ta dtadopetika enineda Autdiwv mou oxetilovral pe TNV abnpoyovo ducAutdatpio anoteAovy

EeXxwpPLOTA Kal CUVOALKA TtapAyovTeg Kivduvou yia KN.

H oxéon Metall twv oauénuévwv emumédwv XoAnotepOANG TOU TAAOUATOC KOL TOU
KapdLayyeLakou KlvoUvVou elval KOAQ TEKUNPLWHEVN, UE OUYKALVOUOEG evdeifelg, cuvEEovTag T
pelwon tng LDL xoAnotepOAng, Le Lelwon Twy Kapdlayyelakwy enelcodiwv (HousLAY et al. 2007).
Meilwaon ¢ OAKNG XOANOTEPOANG TOU AlUOTOG OXETI(ETAL UE HeELwHEVO Kivouvo otedaviaiag
KapdLlakng vooou (coronary heart disease-CHD). MeAéteg mapatrpnong UNTOSELKVUOUV OTL pLa
pelwon otnv oAk XoAnotepoAn, katd 1 mmol/L nepimou, oxetiletal He €va TPLTO ALyOTEPOUC
Bavartoug otedaviaiag vooou, otn péon nAkia, evw peiwon tng LDL xoAnotepoAng, kata 1
mmol/L, gival mBavo va cuvdéetal pe 40 €wg 50% yapnAotepo kivéuvo otedaviaiag vooou
(HUXLEY et al. 2002). H BeTik} CUGXETLON HETALL KapSlayyelakoU KLvdUVOU Kal UTtepALLSatpiag
daivetal ano to yeyovog ot avénon katd 10% tn¢ oAlknG XoAnotepOAng otov 0po TOU AiUaTOq
TIPOKAAEL 27% aunon otnv enimtwon tng otepaviaiog vooou (LAW et al. 1994). AvtiBétwg, 10%
puelwon TG OAKAG XOANOTEPOANG ouvdeéetal pe 25% peilwon Tou KvdUvou epdaviong
otedpaviaiog vooou HeTA amo 5 €tn, evw n peiwon tng LDL kata 40mg/dl, cuvodeletal and
uelwon tou Kwvduvou eudaviong otedpaviaiog vooou katd 23%, AEE katd 19% kot ouvoAikd KN
Katd 21% (BAIGENT et al. 2005). InUOVTIK) CUCXETION ONUELWVETAL HETAEU TNC OUXVOTNTOC
eudaviong abnpwpatwong, tng HDL XoAnotepoAng, KabBwg kAl Twv EMUMESWV TwvV
TPyAukepdiwy. Davnke, pallota, OtL T TPLyAUkepiSla kat n HDL xoAnotepoAn amoteAouv
TIAPAYOVTEG €El0OU ONUAVTLKOUG HE TNV OAKA Kal tnv LDL xoAnotepoAn, ocov adopd Ttov
otedaviaio kKivbuvo (ASSMANN AND SCHULTE 1992). EmudnuLloAoyLkeég PeEAETEG TaPEXOUV eVOEIEELC
OUOXETLONG TWV TPLYAUKEPLSIWYV Kal Tn¢ avamntuéng otedpaviaiag vooou, aveEdptnta and tnv HDL
XoAnotepOAn (MORRISON AND HOKANSON 2009). Emiong, umdpxouv CUVIPUTTIKA OTOLXElt TtOoU
amodelkvlouv OtL Ta XapnAd emnineda oto mAdopa t¢ HDL xoAnotepoAng, amotelouv éva
ONUAVTLKO avefaptnTto mopdayovta Kivduvou yla otedpaviaia vooo, KabBwe HeydAo TOGOOTO TV
aoBevwy, ou dlatpéxouv kivéuvo va avamtuéouv Tn vooo, cuviBwg, epdavilouv AUTLSALULKEG

Slatapayeg oupmeplhappavopévng kat tng xapunAng HDL xoAnotepoAng (CHAPMAN et al. 2004).

ErdnuoAoykeg Ko KAVIKEG LEAETEG €xouv Sei&el OtLTa xapnAd enimeda tng HDL xoAnotepoAng

QOTEAOUV LOXUPO avefaptnto mapayovta Kvduvou yia KN kot ekTipatal ott yio kabs 1mg/dL
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avénong tng HDL xoAnotepoAng o kivduvog yla KN petwvetat katd 2-3% (GOrRDON et al. 1989).
Eniong, épeuvec beixvouv oOtL ta YapnAda emnimeda HDL xoAnotepOAng elval OnNUAVILKOG

napayovtag kKivduvou yia peAovtikr) KN og Stafntikoug acBeveic (TURNER et al. 1998).

Mapd kamoleg SladwVIieG TTOU UTIAPXOUV, T auENUEVA TPLYAUKEPLSLA, TOOO VNOTELOG 000 Kal Ta
HETAYEVHATIKA, paiveTal va amoteAoUv avefdaptnto mapdyovia Kvduvou yla Itedpaviaia vooo
(NORDESTGAARD et al. 2007). Ta otolxeia Oeixvouv mwg n ouvumapén tng xaunAng HDL
XOANoTeEPOANG pall pe ta avEnuéva TpLyAukepiSia amoteAouv LoXupo apdyovta Kivduvou yla

KN (JEPPESEN et al. 1997).

Av Kal 0 pOAOG TWV AUENUEVWVY UIKPWV TIUKVWV LDL cwpatidiwv wg avedptntou mapayovta
KlvOUVoU Tapapével uto oulntnon, ev TouTolg oxetiletal pe avénon tng Itedpaviaiag vooou
(SAacks AND CAMPOS 2003). Ta pikpd kot mukva LDL cwpatidia eival meploocdtepo abnpoyova os
ouyKplon He ta peyaAutepa LDL cwpatidia Adyw peyalutepng Suvatdtntag elco6dou otov
UTIOEVS0ONALAKO XWPO TOU aPTNPLAKOU TOLXWHATOG KAl AUENUEVNG LKAVOTNTAG CUVOEDNC LIE TLG
TIPWTEOYAUKAVEC TOU £0W XITWVO TOU TOLXWHATOG TwV ayyeiwv. Emumpoobeta, ta HKpA Kol
mukva LDL cwpatibia udiotavtal eukodotepa ofeidwaon kat mpooAapBdvovtal Pe HeEYOAUTEPO

PUBUOG Ao T HAKPOPAYA KOL GUVETIWG ETILTOXUVOUV TO OXNHUATIOUO adpwSWwV KUTTAPWV.

Yrndpyouv emiong otolyeia mou Seixvouv OTL oL UIKPOTEPEG amo-B Autonpwteiveg pmopouv va
Slamepvouv Ta ev60ONALOKA TOLXWHLATA TILO EVKOAX ATTO TLG LEYOAUTEPEC ATOALTOTIPWTEIVEC TNG
aBbnpoyovou autn¢ opadag. Qotodco, OAeg oL amo-B Autompwteiveg pe mBavn efaipeon ta

gvdoyevn XUAouLKpa elvat aBnpoyovec.

H Bepancia tng abnpoyovou SucAutdailpiog lowg pmopel va Bonbrost otn pelwon Tou

KapSlayyelakoU KlvdUvVou TTou cUVSEETAL PE TOV auEnpévo emutoAacpd Tou M2 kat tou ZA Il

1.1.3.1.3. Nayvoapkia

H mayxvoapkio eivat po olOvOetn katdotoon HE COPAPEC KOWWVIKEG Kol YUXOAOYLKEG
Sl00TAoELg, TToU eMNPEAlEL OUOLOOTIKA OAEG TLG NALKIEG KOL TLG KOLVWVIKO-OLKOVOULKEG OUASES
Kol amelAel va KUPLEUOEL KOL TIC OVETITUYMEVEC KOL TIC QVATTTUOOOUEVEC XwWPEeC. To 2000, o
oplOPOC TWV eVAALKWY TIaXUOAPKWV UTIOAOYLOTNKE 0 Ttavw amod 300 eKATOUpUPLA EVW OTIC

OVATITUCOOWEVEG XWPEG EKTLUATOL OTL TTAVW amo 115 ekatopplpla dtopa umodEPouV amo
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nipoPAnuata mou oxetilovral e TNV maxvoapkia. H maxvoopkio B€tel tov mMANBUOUO Og peydAo
Kivbuvo yla coBopég pn METaSOTIKEG a0DEVELEG OXETIKEG Pe T Sdlatpodn, onwe o ZA, n KN, n
UTIEPTOLON KOLL KATTIOLOUG TUTTOUG KapKivou. OL CUVETELEG AUTEG TOLKIAouv amd auvénuévo kivéuvo
yla mpowpo Bavato €w¢ ooPapeg XPOVIEC KOTOOTAOELG TIOU HELWVOUV TNV moldtnta tng {wng

((WHO) 2008a).

Emeldn n naxvoapkio anoteAel mapdayovta kwvduvou yia tov ZA Il kat to MZ, n avénon otov
ETUMOAAOUO TNG 06nyel mapdAAnAa kot o avnon Twv ATOUWVY ToU Ttdoxouv amnod XA Il kat MZ.
AnAadn, n av€avopevn maxvoopkia odnyet avanddpeukta o avénon tou M2 kal tou ZA Kot £Tol

kataAnyet o avénon tg KN (GINSBERG AND MACCALLUM 2009).

H kevtpkn mayxvoapkio anoteAel onuavtikd mapayovra kvduvou ya A 1l, M2 kot KN (BRrAY

2004), kaBw¢ emdpd wg €€N¢ oTLG LETAPOALKEG SLASIKAOLEC:

To Amoap ektiBetal oe UPNAEG CUYKEVIPWOELS EAeUBepwV Autapwv oféwv, mou emnpealouv
S1adopeg NaTikeEG LeTaBOAIKEG Stadikaoiec odnywvtag og umeplvoouAlvalpia, Sucavoxn otn

YAUKOTn Kal uTtepTpLyAukepLdatuia.

Au€avetol n mopaywyr AUTOKUTTOPOKLVWVY KO KUTTAPOKIVWV GAEYUOVNC, OL ortoieg cupBaAlouv

€Miong otnv avtiotaon otnv WWoouAivn, OTwG Kal otnv Katdotaon GAEyUoVAC.

Alatapdooetal N anoudkpuveon Kat n anobrikevon twv Autdiwy, Ta Omoila CUYKEVTPWVOVTAL OE

OUYKEKPLUEVO Opyava, OTIWG TO RTap, N KapSLd Kal TO TAYKPEQC.

H umoAoyloTtiki KoL n payvntikn topoypadia Bswpolvtal oL o afLOTIOTEG LETPAOELS YLA TOV
UTTOAOYLOUO TNG KEVTPLKAG TIOXUOOPKIAC EVW N SUTANC EVEPYELOG ATOPPOPNCLOUETPLA UE OKTIVEG
X (dual-energy X-ray absorptiometry, DEXA) eival pla alomiotn evaAlaktikn. NMapodAa autd, o
HEYAAEG EMIONULOAOYIKEC LEAETEG N Xprion Toug eival SUOKOAN Kal £€TCL XPNOLUOTOLOUVTAL TILO
amot kat evxpnotol Seikteg, omweg o AMZ, n Nepidépela Méang, o Adyog nepidépelag Méong
npog neplpEpela loxiou kat o Aodyoc nepidpépelag Méong npoc Yog.

ApKEeTH oulNTNOoN YIVETAL OXETIKA LLE TO TTOLOG SELKTNG Tayuoapkiag elvat o LoYUpOTEPOC yLa TNV
POPBAsYPN TWV KAPSLOUETABOALKWY TTOPAYOVIWY KIVEUVOU, N XPron Tou omolou otnv KALWLKA
TIPOKTLKA Ko 0Tn Snudota vyeia Ba cupBAAAeL oTo va avayvwpilovtal eUkoAa 6col Bpiokovtat

o€ kivduvo.
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Exel ¢avel otL og atopa e€ioov mayvoapka i UTEpBapa, ekelvol Tou xopaktnpilovtal amno
avénon kowWlakou Atmoug (6mw¢ umoloyiletal amd tnv nepldpépela péong) Pplokovtal oe
auvénuévo kivduvo yua ZA Il kat KN, avegaptnta and tov kivbuvo mou mpoBAENETAL QMO TOV
auvénuévo AMZ. O UTIOAOYLOMOG TNG OTAQXVLKAG TIAXUCOPKIOG UE UTIOAOYLOTIKN Topoypadia
Selyvel OTL T Atopa pe EMUTAEOV OMAAXVIKO AUwéN LoTo Yapaktnpilovial and nePLocOTEPO
oeiec aAayég oto petaBoAikd toug mpodiA (PouLioT et al. 1994). MNa to Adyo auTo, oL SeIKTEG
NG KEVIPLKNC Ttaxuoapkiog, dnAadn n Mepidpépeta Méong (Waist Circumference, WC) kat o
Noyog mepipépelag Méong/ nepidpépela loxiwv (Waist-to-Hip Ratio, WHR), Bswpolvtat mo
okpLBelc oUYKPLTIKA pe Tov AMZ yla TnV mpoyvwaon Tou kapdlayyelakol KivdUvou mou oxetiletal
LE TNV TOXUOAPKLa KoL €X0UV AVTIKATAOTOEL Tov AMZI o€ TTOAAOUG 0pLOOUG yLa TNV Slayvwaon

Tou M2 (ZIMMET et al. 2005).

JUudwva UE YA LETA-OVAAUON Ol SELKTEC KEVIPLKNC TTAXUOAPKIAC KOl CUYKEKPLUEVA O AOYOC
nieplpépelac Méong/ YPog mapéxel Eva avwTtePO EpYAAELo yLa TN SLAKPLON TOU GXETKOU WE TV
maxvoapkio kapdlayyelakol KvdUVou CUYKPLTIKA pe tov AMZ. Qotdoo, ot Sladopég otnv
LkavotnTa SLaKpLoNG ou tapatnenonkav avapeoa oto AMI kal o KABe évav amo Toug SeikTeg
TNG KEVTIPLKAG TTOXUOAPKIAC NTAV HLKPEG KAL OE YEVIKEC YPOUMEG N OTATLOTIKA ONUOVTIKEG (LEE

et al. 2008).

1.1.3.1.3.1. Asiktn¢ Malo¢ Swuatog

H paydaia avénon tou emumoAacpol TG moxuoapkiag TG TteAeutaieg dekaetie¢ otnv
mAstoPnoia Twv Ywpwv SUTIKoL TUTIOU OAAA KOl OE OVOTITUGOOUEVEG XWPEG OXETI(ETAL YUE TNV
avénon tng epdaviong KN, ZA tumou 2 kal Staddpwv AAAwv mabnoswv. MNa to Adyo auto €xel
avadeBel n avaykn kabiEpwonc evog deBvoug deiktn mou va Boaoiletal oe €UKOAEG Kal
YPAYOPEC avOpwmoUETPNOELS Kal va Sivel Tn dSuvatotnta afloAdynong Tou cwuatikol Bapoug
Kall Twv KvdUVWV Lyelag ou eykUpoVeL n avénor tou | avtibeta n mépav tou GpucLloAoyLkou

uelwon tou. Ta teAeutaia xpovia €xouv SlapopdpwBel apketol deikteg Bapoug-Uoug (MANIOS).

O Lo ouyva xpnotpomnoloupevog deiktng Bapoug-uoug eivat o AMI Kol oL AUENUEVEG TIUEC TOU
ouoxeTilovtal pe TNV eudavion voonpotntag Kat Bvnouotntag (GALLAGHER et al. 2000). O AMX
xpnotpornoteital and tov MOY yia va opiosl to Babuod tou umEpPBapou Kol TNG MOXUOOPKIOC

otoug MAnBuopoUG (2004). Eival o deiktng ou €xeL xpnolponolnBel meplocdTEPO O0TNV KALVIKN
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TIPAKTLKI KOl OTLG EMLONMULOAOYLKEG LEAETEC VLA VA AVAYVWPLOTOUV TO ATOUA Kol ol TAnBuopot
mou Bplokovtal oe avénuévo kivduvo yla KN kat dAAeg xpovieg aoBeveleg (1998). Ymoloyiletal
and tov tumo PBadpog(kg)/ [VPog(m)]? kat ekppdlel tnv yevikh maxvoopkio. Av Kal ot
ETUSNULOAOYIKEC LEAETEC SElXVOUV OTL UTTAPXEL AUENUEVOC ETULITOAACHOC Kal ETtimTwon Tou ZA I,
™¢ SuoAuudapiog kat tng KN 6co auvfavetalr o AMZ, umtdpyxel aloonUelwTn €TEPOYEVELL

QVALEDCA OE ATOUA LE TIOPOUOLEG TIHEG TOU SelkTn.

Itov mivaka mou akoAouBel mapoucialovtal ta MPOTEWOUEVA Opla armd tov MNOY yla tnv
KaTnyoplomoinon Twv atopwv oe eMewumofapr, ¢ucloloylkd, uTEpPapa Kol ToyUoapKa
avaloya pe to AMZ. Emiong otov i6lo mivaka ¢aivetal kat o kivbuvog voonpotntag yla ta
Sladpopetika emnineda tou AMX.

Mivakag 1.2. Katnyoplomoinon twv evnAikwv avaloya pe to Asiktn Malag Zwpatog Kol oXEon LE Tov
kivbuvo voonpotntag ano xpovia voorpata (2000)

AMZ (kg/m?) Katdragn Kivduvog voonpdtntog
<18,5 EMeumopapég Auénuévog

18,5-24,9 Quololoyiko DuoLoAOYLKOG

25-29,9 YnépBapo Auénuévog

30-34,9 MNaxvoapkia 1°° Babuouv MoAU auénuévog

35-39,9 MNaxuoapkia 2°° Babuouv YoBapa avénuévog

240 MNaxvoapkia 3°° Babuouv MoAU cofapd auvénuévog

O AMZ napouotalel moAAd mAeovekTApaTa wW¢ deiktng. OL petprioelg Bapoug kat Uoug ival
omAEG Kal 0 €€omALOPOC Tou amoatteital dev eival ouvBetog Kat akplfog. Ou egetaoteg O¢
Xpelaovtal peyaAn ekmaideuon ylwa va mapExouv €ykupa amoteAéopata yU autd Kal ol
HUETPAOELC TOU AMZ €xouv yevika peyaAn okpifela. Emiong efattiag tng dtadedopévng kat
gupuTATNG XPROoNG tTou w¢ beiktn afloAdynong Tou CWHOTIKOU Bapoug, kataypadetal Kot
afloloyeital MOAU ouxva ot €TISNUIOAOYIKEG UEAETEC, ETUTPETOVTAG £TOL TN OUYKPLON TWV

Sebopévwy TwV TTPOG HEAETN opddwy A TANBUGUWV PE TIHEG avadopdg (MANIOs).

‘Eval MELOVEKTNHA TNG Xprnong tou AMI w¢ Seiktn maxvoapkiag eival OtL amotelel Seiktn
a€LOAGYNONG TOU AUENUEVOU 1 LELWHUEVOU CWHATIKOU BAapoug o oxéan Ue To LY oG KaL OxL Eva
Seiktn mpoodloplopol tne Atmwdoug palac cwpatoc. MNa mapadelyua, Pe TN XpnoLlLonoinon
Tou AMZ bev pmopel va dlakplBel av kamolog €xel av§npévo cwpatikod Bapog e€attiog g
avénuévne Autwdoug palag i tng avénuévng HUikAg palac. Etol Ba pmopouos sUKOAX EVaG
aOAntA¢ body building va xapaktnplotel wg uTEPPapog 1 akdUA Kol TaXUOAPKOG e§attiag Tou

auvénuévou AMZ tou (MANIOS).
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JUupudwva opwg pe tov NOY, n mayxvooapkia opiletal wg n untepBalAovca cucowWPEUON Allmoug
OTOV opyavilopo og Babuo mou ennpedletal n vyeia kot n evetia tou atopou (2000). Me tov
0pLOoUO autd kabiotatal cadég OTL 0 au&nuévog Kivouvog voonpotnTag amo PETABOALKEC
Slatapayxéc ota maxlvoapka atopa 6ev odelletal oto auénuévo owHATIKO PBdapog, oAAG
OUCLOOTIKA OTNV auénuévn Amwdn pala cwpatog. Qotdoo Ta Oplo TOU TOCOOTOU Alloug
OWUOTOG YLO TOUG AVEPEC KOLL TLG YUVALKES TIEPQL ATIO TA OTtola Yapaktnpiletal kaveig umepBapog
N moxVoapKog Sev €xouv PoodloploTel akopa pe akpifela kat Befatdotnta. Na va Beomniotovv
véa emionua Opla Maxuoopkiag Paclopéva OTOo MOCOOTO AUTOUG OWHATOG, Xpelalovtal
TIPOOTITIKEG LEAETEG TIOU VOl GUOXETI{OUV TO TTOGOOTO ALTTOUG CWHATOG UE TNV EUPAVION XPOVIWV

VOONUATWV.

Yndapxouv wotoco kamota dedopéva amo peAETeG o Kaukaoloug kupiwg mAnBuopolg mou
gpeuvoloaV Tn oXEon HUETaEL MOCOooTOU ALMTOUG CWHOTOC KAl TTapayoviwy KvdUvou yla thv
gudpavion KN, 6mwc n cuoToAKn Kot n SLaoToALKn aptnplakn nieon, ta enineda tn¢ LDL Kal tng
HDL xoAnotepOAng, Twv TPLYAUKEPLSIWV Kal TG YAUKOING vnoteiag. Ta amoTEAECUATA ATIO TLG
HEAETEG QUTEC Selyvouv OTL OTaV TO TOCOOTO AlMou¢ cwpatog uTtepPaivel To 25% oToug AvOpEeC
Kal To 35% OTIG yuvaikeg, o kivbuvog epudaviong KN, onwg aflodoyeital amnod ta enineda twv
BloxnUIKWV TAPAUETPWY, €ival auvénuévog. Exovtag wg Baon AOUToV TIG MEAETEC OUTEG, UMOPEL
va urtootnpxBel 0TL OTav T0 TOC00TO Alnoug cwpatog umtepBaivel to 25% otoug Avopeg Kal To
35% OTIC yuvaikeg, Ta ATopa autd xopaktnpilovral maxVoapko (DEURENBERG et al. 1998;

GALLAGHER et al. 2000).

1.1.3.1.3.2. MNepipépeia uéong

O umoAoyLlopOG TNG MepldpEpelag HEoNC sival po omAn HETPNON yLa evO0-KOWALOKO AUmog He
vdnAn emavaAnyuotnta. Kpivetal Opwe anapaitnto va kablepwBouv kpLtripla yia ta Stadopa
£0vn, KaBwg uTtAPXOUV SLPOPEG OXETLKA LLE TN CUVOALKH) TIAXUCAPKLO, TNV KEVIPLKN TIaXUoapKia

KOLL TN OUYKEVTPWON OTAaXVIKOU Altoug avaAoyw He tnv eBvikotnTa (ALBERTI et al. 2006).

OL HETPAOELC TWV TEPLPEPELWV TOU AVOPWTILVOU CWHATOC, OMWGE N TEPLPEPELA PEGNG KOL N
nieplpépela Loxlov, umopouv va xpnoomotnBouv ya va ektiunBel n katavour Aimoug oto
owpa kKat o Kivéuvog eudaviong mabrijoewv mou oxetilovtal PE TNV KEVTIPLKOU TUTOU

maxvoapkio. Xpnowlomolouvtal cuxvd wg yprnyopes pEBodoL eAéyxou ylo TNV avayvwplon
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OTOHWV Tou Bplokovtal og KivEUVO yLot UTTOOLTLOUO ) UTIEPGLTLOUO KL ELVOLL XPIOLUEG LETPNOELG

OTLG TIEPUTTWOELG OTIOU TO BAPOC Kal to VP og Sev Umopouv va UTIOAOYLOTOUV (ZAMMEAAS).

JUYKEKPLUEVQ, N ULETPNON TNG TEPLPEPELAG HEONG OXETI(ETOL LOXUPA UE TIG amoBnkeg gvdo-
KOWLaKOU ALmoug oto cwpo. Asdopéva paAlota amd emdnULOAOYIKEG UEAETEG Helxvouv OTL N

auvénuévn nepldpépela pEong oxetiletal pe avénuévo kivéuvo epudaviong KN kot ZA tomovu |l.

Av Kal n moootnta Tou eVOOKOWALAKOU Almoug pmopel va PetpnBel pe peydAn akpifela pe
OUYXPOVEC HEBOSOUC OWCE N HayvNTIKA Kot n afovikn Topoypadia, n epapuoyn Toug yla tnv
EKTLLNGCN TNG KEVTPLKNG TAXUCOPKIAG OTNV KABNUEPLVI TIPAKTLKI TWV EMLOTNUOVWYV UYELQC €ival
e€alpetika SuokoAn kat darmavnpr] (CATERSON AND GILL 2002). Q0TO00, AMOTEAECUATA UEAETWVY
Selxvouv OTL oL HETPAOELC TNG TEPLPEPELAC LEONG CUOXETI{OVTAL LOXUPA HE TA ATOTEAECHATA
HETPNONG UE LOyVNTLKN Kal a€oviKr Topoypadia Kot amoteAoUv £yKupeg eVOEIEELS yLa TOV TPOTIO

KOTAVON G TOU CWHATIKOU AlTtoug.

Jtov Tivaka Tou okoAouBesl mapoucialovtal To Opla TPOCSLOPLOUOU TNG KEVIPLKAG
maxvoapkiag yla avopeg kat yuvaikeg Kavkadolag duAng pe Baon Tig LETPAOELS TNG TIEPLDEPELAG
HEONG.

Mivakag 1.3. Opla yLa HeTpoelg MepLdEpeLaG LEONG Kal TtNALkoU TtepldEpeLlag PEanG Ttpog TepLdEpPeELa

Loxlwv mou unmodnAwvouv kivéuvo yla tnv epdavion petafolikwy Slatapoaywyv mou oxetilovial e TV

nayvoapkio (2000).

Kivéuvog
Mepudépela péang Mepipépela péonc/oxiwv
®uNo Auénuévog ISlaitepa avénuévog Auénuévog
Avbpeg >94cm >102cm >1,0
luvaikeg >80cm >88cm >0,8

MeLoVEKTNHA TNG KETPNONG QUTAG Elval Mw¢ UTIOBETEL OTL dtopa pe (bla mepldpépela péong Ba
€xouv tov i6lo kapdlayyelakod kivbuvo xwpic va Aappavetl v’ 6yn to LPog. Ouwg, To TOCOOTO
oWHOTIKOU Altoug kot o Adyoc mepldépelag péong/mepidépsta Loxiwv sivat upnAotepol ya
TOUG TILO KOVTOUG avBPWIoUG CUYKPLTIKA UE uPnAoTepa dtoua, He To (6lo AMI kaBw¢ atoua
XOUNAoU avaoTAMOTOC POIVETAL VO €XOUV TIEPLOCOTEPO CWHATIKO ALMOC CUYKPLVOUEVA HE

unAdtepa atopa (LoPEz-ALVARENGA et al. 2003).
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1.1.3.1.3.3. AOyoC MEPLPEPELAG UETNC/TIEPLPEPELA LOXIWV
O obeikting mepidpépela péong/mepidépela oxiwv eivatl emiong évag KaAog Oeiktng twv
KapdlopeTaBollkwy Slatapaxwyv, av Kal n HeEtpnon 8ev eival mavia akplpBng emewdn eivat

S6UokoAo va pocdloploTtel To cwoTo onueio LETpnonG.

H naxvoapkio avdpoeldoug TUmou 1 Onwe oAALWG OVOUATETOL KEVTPLKN TTaXUCOPKia, UMopEL va
napatnpenbel kat ota SUo GUAA av Kol elval cuxvoTepn OToUC AvOPEC. Xapaktnpilletal amno
auénuévo Kollako Atmog, SnAadn amd auvénuévn cucowpeucon UTOSOPLOU KoLl OTAOXVIKOU
AUoug oTNV KOWALOKN XWPaA Kal cUUGwWvVA HE amoTeAEéopata EMIONULOAOYIKWY KAl KALVIKWY
HeEAETWV amoteAel avefdptnto mapdyovia KvdUvou yla voonpotnta kol mpowpo Bavarto.
EmtutAéov n KevVTpLKN Ttaxuoapkio oxeTileTal pe auénuévo Kivouvo yla kapSlayyelakeg mobnoeLg,
AEE, ZA tOMou 2, UMEPTaon Kol KATOLouG TUToUG Kapkivou, mabrnoelg SnAadn Ue TIG omoleg
OXeTileTal n mayxuoopkia yevikotepa. Emiong daivetal otL oxetiletal pe umepAutidalpieg,

auénuévoucg delkteg pAeypovAG KaL ayyELOKEG SUCAELTOUPYILEG.

EkTOC¢ amo tn ouvoAlkn Aumwdn pala cwpatog, mou otav eival auvénuévn anoteAel mapdayovra
KlvOUvVoU yla maBnoelg mou oxetilovtal Pe TNV MaxUoapKia, N KOTavVoun Tou Almoug oTo cwia
daivetal otL eival e€loou onuavtikni yio tTnv aLloAdynon Twv KivdUVwv Lyeiag ou SLaTtpEXeL Eva
Atopo. AvAloya HE TNV KATOAVOWN TOU CWMOTIKOU Aimou¢ n moayuoapkia Siakpivetal oe
avdpoeldoug Kkal yuvalkoeldol¢ tumou. H mpwtn mepimtwon xapaktnpiletal and avénueévn
evamnodbeon AMOUG OTNV TEPLOXN) TOU KOPHUOU KOl CUYKEKPLUEVA OTNV KOLALOKN XWPW, EVW
avtiBeta n yuvalkoelbou g TUMoU mayuoapkia xapaktnpiletal and tn cucowpeLon ALITOUG OTOUG

yYAouTOUG KalL TOUG UnpPoug.

1.1.3.1.3.4. Noyoc mieplpépetoc ugéong/ ugog

O 6eiktng meplpépelag peong /uPoc (Weight Height Ratio, WHtR) €xel mpotadsl wg mio
evaioBbntog Seiktng yla tnv KaAutepn mpoPAePn twv kapSlopetaBoAikwy acBevelwv eneldn
OXETI(ETAL TIEPLOCOTEPO HE TNV KEVIPLKN Taxuoapkia Kol cuvuttoAoyilel TNV mpooapuoyr o€
S10hopETIKOUG CWUATOTUTIOUG (ASHWELL AND HSIEH 2005). MapoAa autd, Sev xpnollomoleitol
EUPEWG OTLG LEAETEG KOL OTNV KALVLKA TIPAKTLKN, (0WG Adyw TG pikpnc Stadopdg mou mpoodEpeL

oTNV LKAVOTNTA SLAKPLONG TWV KAPSLOPETABOALKWY TTOPAYOVTWVY KLvdUvou.

20



1.1.3.1.4. Zakxopwdng Awafntng Il

O ZA Il anotelel kUplo mapadyovta kivduvou tedaviaiag vooou kat AEE. e KATOLEG NALKLOKES
opadeg, ta atopa e A €xouv dU0 dopEg peyalutepo kivouvo yla AEE. Epeuveg €xouv deifeL otL
o ZA tnou Il, To MI Kol n WOOUAWOQVTIOTOON amMOTEAOUV aveEAPTNTOUG TIAPAYOVTEG

npoyvwong tng KN (SAELY et al. 2005).

To yAUuKaluikd mpodih amotedouv n yAukoln vnotelag kot n wooulivn. Q¢ vnoteia
npoaoblopiletal n un mpoéoAnyn Bepuidwv yia touddyiotov 8 wpeg. MAUKOIN MAACUATOG VNOTELDG
navw and 126 mg/dl amotelel kptiplo yia t Siayvwon tou XA (2009). Ocov adopd thv
LVOOUALvN, €lval oppdvn TOU TTAPAYETAL O ELOIKI MOLpA TOU TIAYKPEATOG, CUYKEKPLUEVA QTTO
opAadec kuTtApwV o ovopalovrtal “vnoidia tou Langerhans” kat nailel mpwtevovta poAo otov
HETABOALOUO TwV uSatavBpakwy (CakxApwV) TOu opyaviopou. H tvoouAivn 6pa og GAOUG TOUG
LOTOUG TOU owpaTog, blaitepa, OUWE, 0TO AMAP, OTOUG MUEC Kal oTo Autwdn oto, fonbwvtag
otnv poocAnyn ¢ YAuKolng amnod ta Kuttapa. H avemdpKeLa TNG LVGOUALVNG POKAAEL TNV vOoO
Tou ZA. Nepimou to 50% Twv atopwy pe ZA &g yvwpilouv OtTL Taoxouv. H enintwon tng vooou
elval peyaAUtepn OTIC OVETITUYHUEVEC XWPEG. Me tnv allayrn, OHwG, Tou Tpomou {wnG, T
Blopnyxavormoinon Kal TNV aoTkomoinon, £xeL apxioel va maipvel popdn embnuiag kal otov
OVOTTUOOOUEVO KOOoMo. O XA OxL povo amotelel mapayovia Kwvduvou yia KN, aAAa Spa
OUVEPYLOTIKA Kal PeyeBUvel Tnv emibpacn twv umoAoinwyv mapayoviwv kwwduvou KN, omwg

unepAutidalpia, apTNELOKN UTEPTACN, KATIVIOMO, TIOXUCAPKLOL.

H Bvnowotnta Adyw otedaviaiag vooou daivetal va eival peyaAutepn ota Slafntikad atopa
(VAN DER HORST et al. 2007). MAnBUoLaKEG HeAETEC £xouv Sel€el OTL TA ATOUA TIOU TTAGYOUV ATIO
ZA SatpExouv TpuTAdoio kivduvo va mpooBAnBolv amd wxatpkn kapdlondbela, oe oxéon e
Touc uyleic (YUsUF et al. 2001). H avtiotaon otnv voouAivn (insulin resistance-IR) cuvavtatatl o
HEYOAUTEPO TIOOOOTO amod 1o 90% Twv acBevwv pe ZA Il kot elval 0o KUpLog TABOAOYLKOG
HUNXOVLOUOG TTOU CUMMETEXEL 0Tn ekdNAwaon mpowpng KN. H e€€A€n tng voouAwvoavtiotaong oto
ZA eival moapdAAnAn pe tnv €€€AEN tng evboBnAlakng SuocAeltoupyiag otnv avamtuén tng
abnpookAnpwong (BANSILAL et al. 2007). Mapd to yeyovog OTL o IA elval €vog Loxupog
ave€aptnto¢ mapayovrag KivdUvou yla Kapdlayyelakad eneloddla, o kKivbuvog autog bev
oxetileTal UTIOXPEWTLKA ME emimeda YAUKOING ota opla Stdyvwong tou ZA. AvTIOETWG, HEAETEG
€xouv beifel 0tL 0 kivduvog kapdlayyelakwy enelcodiwv avavetal otadlakd, Kabwc n yAukoln

vnotelog kat Ta petayeupatikad emimeda yAukolng aufdvouv mMpPoodeuTikd TAvw amod To
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duololoyko gvpog. Q¢ ek TouTou, n duoyAukauia (6nAadr, omolodnmote avénuévo enimedo
YAUKOING i YAUKOING vnoteiag) sival €vag mPoodeUTIKOC, CUVEXNE TapAyovTas Kivduvou yla

KapSiayyelaka emneloodia (GERSTEIN AND CAPES 2002).

1.1.3.1.5. Xpion Kamnvou

To kanviopa auvéavet tov kivbuvo t¢ KN eldikd oe doou¢ Eekivnoav va kamvi{ouv amno veapn
NAio Kol og 6ooug Bewpouvtal MOVIWSEL KOMVIOTEG. To MABNTIKO KATIVIOMA TIPOCHOETEL
eTUMA€0V Kivouvo. Ztnv Eupwrn To KATVIOMO TIPOKAAEL Tavw amo 1,2 ekatoppuplo Bavatoug
kaBe xpovo (450.000 and KN) kat oxedov 650.000 Bavatoug otnv Eupwmnaikn Evwon (185.000
a6 KN). Ao to 1990 £wg to 2000, auéndnke o aplBuodg atdéuwv nou nebaivouv ano KN Adyw
ToUu Kamviopatog katd 13%. Av kal GpailveTol WG TO KATVIOUA LELWVETAL OE TIOAEG EUPWTIATKES
XWPEG, 0 pUBUOG pelwong elvat Hikpog. Dalvetal eMiong Mwg oL yuvaikeg kamvilouv mAéov 660
KOlL Ol AVTPEG O€ KATIOLEG XWPEG, EVW CUXVA TA KOpITola KAmvi{ouv EPLOCOTEPO ATO TA ayopLa

(Group 2008 edition ).

ZUpdwva pe eTdNULOAOYLKEG LEAETEC TO KATIVIOMA awEavel Tov kivduvo yia KN (Iso et al. 2005),
EVW Ol KATVIOTEC PBplokovtal oe peyaAUtepo Kivduvo yla va avamtuféouv avtiotaon otnv
tvoouAivn (FACCHINI et al. 1992) kal ZA og oUyKplon Ue pn kamviotég (Foy et al. 2005). H oxéon
OVAUECO OTO HAKPOXPOVLO KATIVIOUA KoL TNV uméptacn dev €xel akopa e€akplpwbel. Opwg, ta
auvénuéva TplyAukepidia kot n pelwpévn HDL xoAnotepOAn MOU MPOKAAELTOL OO TO KATIVIOUO
UIopoUV va eEnynoouV eV UEPEL TNV aBnpoyovo aldayn Twv ayyeiwv Kal ta cuvermakoAlouBa

KapSLayyELOKA CUUPBAUATA TTOU TAPATNPOUVTAL 0TOUG VUV KarvioTeG (CORELLA et al. 2002).

1.1.3.1.6. Mn vyLewvn Swatpodn

H pewwpévn katavadAwon ¢polTwy Kal AaXaVIKwV KTLLATAL OTL oxeTileTal pe mepimou to 31%
™¢ Ztedaviaiag vooou kat to 11% twv AEE maykoopiwc. H upnAn mpoocAndn KopeopEVwY
Autapwyv avéavel tov kivéuvo yia KN kat AEE péow tng emidpaong toug ota Amidia Tou alpatog

kal otn Bpoupwon ((WHO) 2004).
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1.1.3.1.7. Mewwpévn puoiki Spactnplotnta

H pewwpévn duoikn dpaoctnplotnta avéavel tov kivduvo yia KN kat AEE katd 50%. H duokn
SpaoctnplotnTa €ival KaBopLoTIKOG TOPAYOVTOG TNG €VeEPYELOKNG damavng kol €10l eival
Bepedlwdng o poAog NG oto evepyelakd oollylo Kal otov €Aeyxo tou Papouc. H duoikn
SpaoctnplotnTta pPelwvel tov Kivéuvo yla KN katl IA kol €XEL EVUEPYETIKN €Midpacn o€ TOANEG
Sladikaoieg. H evepyetikn enidpaon tng puokng dpaoctnplotntag oto M2 Stapecolafeital anod
HUNXOVLOUOUG TIEPA IO TOV EAEYXO TOU TAEOVAIOVTOG CWHATIKOU Bapouc. MNa mapadelyua, n
avénon t¢ puokng SpaoTNELOTNTAC LELWVEL TNV TILECN TOU AMATOG, BEATIWVEL TA ETHIMESA TNG
HDL xoAnotepoAnc, BeAtiwvel Tov EAeyxo TG YAUKOING aipatog o€ umépBapa ATOUA AKOUA Kol

XWPLG onuavtikn anwAesta Bapoug ((WHO) 2004).

1.1.3.2. AAAot tportomotoiuotL mapayovteg Kivouvou

1.1.3.2.1. XapunAoO KOLWVWVLKO-OLKOVOULKO ENinedo

Mapatnpeital avtiotpodn oOXEON OVAUECO OTO KOLVWVIKO-OLKOVOMLKO €mimedo Kal Ttov
kapSiayyelako kivbuvo. Na napadeypa, n KN epdavilet upnAotepn Bvntotnta petatl avdpwy
KOL YUVOALKWV XOUNAOTEPNG KOLVWVLKOOLKOVOULKNG TAENG, kabwg ol meplocotepol Bavatol

oupBaivouv og XwPeC xapnAoL €w¢ HETPLOU £L00SNAHATOG, OMWC oL Ivieg kat n Kiva.

1.1.3.2.2. Xprion aAKoOA

Eva pe dvo motd tnv nuépa odnyouv oe peiwon katd 30 % tng Kapdlakng vooou, alAd n
umepPoAkny katavalwon emiBaplvel tov Kapdlakd pu. Etol, evw n XopnAn €wg HETpLA
Katavalwon oAKOOA €xel Oetikr) emidpaon oto UETOPOAOUO Twv AUUSiwv, TNV KEVIPLKN
naxvoapkia kol tn puBuLon tng yAukolng (Korpes et al. 2005), oo tnv @AAn, n UTEPKOTOVAAWGON
oAkoOA mpokaAet urtéptaon (XIN et al. 2001) kat urteptplyAukepidatuia (KATo et al. 2003). MNa tov
AOYO QUTO, Ot KOTMOLEC UEAETEC N METPLA KATAVAAWON QAKOOA CUOCXETI{ETOL HME XAUNAO
eTUMOAQopd Tou M2 avedptnta amod Tov TUTo Tou Totou (DIousse et al. 2004), avtiBeta n
uTepBOALKN Kol oo HKpn NAWKio katavaAwaon aAkooA auvfavel tov kivbuvo yla M2 (FAN et al.

2006).
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1.1.3.3. Mn tporomnotoiuotl mapdayovteg Kivouvou

1.1.3.3.1. Au§avopevn nAkia
H nAwia anote)el Tov mio woxupo aveédptnto mapayovra kwvduvou ya tnv KN evw o kivbuvog

yla AEE duthaoialetal yio kaBe Sekaetiao HeTd TNV nAtkia twv 55 etwv ((WHO) 2004).

1.1.3.3.2. OLKOYEVELAKO LOTOPLKO
O kivéuvocg au&avetal eav €vag ouyyevng pwTtou Babuou ixe otedaviaia vooo i AEE mpLv tnv

NAKia Twv 55 etwv (ya cuyyevn avdpikol ¢UAou) N} 65 eTwv (yLa cuyyevr) BnAukou ¢puAou).

1.1.3.3.3. ®ulo
M'evikd, mapatnpouvtal uPpnAotepol pubpuol yla Ztedaviaio vooo otoug AvOPEG CUYKPLTIKA HE
TLC YUVAILKEC (tpo-gppnvomauolakn nAtkia), evw o kivbuvog yla AEE gival mapopolog Kat ylo ta

Suo dUAa.

Y€ HEYAAN TIPOOTITIKA UEAETN UE CUPUETEXOVTEC NALKLWUEVOUC AVOPEC KOL YUVOLKEG 65 ETWV KoL
avw, To Mz, cupdwva pe tov oplopo tou rNCEP, Atav aveédptntog mapdyoviag Kivduvou yla
KapSlayyelaka cupBapota eL8IKA OTLG YUVAIKEC. ZUYKEKPLUEVA, cuaXeTioTnKe e 80% auénuévo
KivOuvo yla oUVOALKA Kapdlayyelakd cupBapata aveédptnta amd CUYXUTLKOUG TIAPAYOVTEG
ovadopac, LE LOXUPOTEPN CUCXETLON OTLG YUVOIKEG CUYKPLTIKA UE Toug avdpeg (RACHAS et al.

2012).

Eniong, obudpwva pe ta otoela dvo peta-avaAloswv to MI cuoxetiletal pe vPnAotepo

Kivouvo yla KN oTLG yuvaikeg cUYKPLTIKA e Toug avdpeg (GAMI et al. 2007).

OLmuBavol pnxaviopol dev €xouv akopa StacadnVvioTel, av KAl UTIAPXOUV OPKETEG EPUNVELEG. H
KEVTPLKI) TIOXUOOPKIA TELVEL val €lval TILO £VTOVN OTLG UETO-EUUNVOTIUOLOKESG YUVAIKEC art’ OTL
otoug avdpeq. Emiong, to mpodiA tng xoAnotepoAng eivat dtadopeTikd oTLg yuvaikeg ar’ otL
oToUG Avdpeg, KOOWG HETA TNV egupnvomavon n HDL xoAnotepoAn pelwvetal Kat n LDL

XOANoTeEPOAN auavetal, evw to owpatidla tng LDL yivovtal MUKVOTEPA KoL ETMOUEVWG TTILO
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aBbnpoyova. Yrapyxouv otolxeia mou Seixvouv OTL Ta auvénuéva tplyAukepidla cuoxetilovtal
LOXUPOTEPA E TN otedaviaio VOOO OTLC YUVALKEG CUYKPLTIKA LE TOUG avdpec. Meta-avaAuaon
€xeL belel otL pwa avgnon ota tplyAukepibia katd 18mg/dl oxetiletal pe 76% auénpévo
KapSlayyelako Kivbuvo oTig yuvaikeg kat 32% auvénuévo kapdlayyelakod Kivbuvo otoug avopeg
(HOKANSON AND AUSTIN 1996). AAAoOL TtapAyovieg KLvOUVOU Tou UMmopel va euBuvovtal yla T

OUOXETLON QUTH €lval to 2UvEpopo NMoAukuoTtikwy QoBnKwv, N XPHon AVTIGUAANTITIKWY Kot 0 2A

KONong.

1.1.3.3.4. EBvikotnta Kot Gpuln
‘Exouv mapatnpnBet avénuéva AEE oe pauvpoug, lomavodwvoug Auepikavoug, Kivéloug kal
lanwveg. Emiong, avénuévn Bvnowwotnta ano KN napatnpeitatl oe mAnBuopoug tng votiag Acilag

Kol AGpOaUEPLKAVOUG, CUYKPLTIKA e Asukoug ((WHO) 2004).

1.1.3.4. Néot mapayovteg KivoUvou

1.1.3.4.1. ®Aeypovi

MoA\ot Oeikteg ¢dAeypovng oxetilovtal pe oauvénuévo kapdlayyelakd kivbuvo, OmMweg yla
napadeypa n C-avtdpwoa mpwteivn. Emiong, n avrtiotacn otnv woouAivn kat to MI
oxetilovtal pe tnv PpAeypovwdn amokplon (SUTHERLAND et al. 2004). H oxéon avapeoa otnv
lvoouAwvoavtiotaon Kkat otn ¢Aeypovy daivetal va eival audidpoun: n avtiotaon otnv
LvooUALvn TtpokaAel Tnv pAeypovwdn amokplon Kal avtiotpoda, kataAnyovtag os évav davlo
KUKAO Tou aufdvel tnv enimtwon tou MZI. H oegia ¢pdaon tng PpAsypovwdoucg amokplong dev
ouVOEETAL HOVO HE TNV avTioTtaon otnv WooulAivn aAAd kal pe tov XA Il, Tnv maxuoopkia Kot

VEVIKA HE TO M3.

IToUC KaPSLOUETOBOALKOUG SELKTEC KOTATAOOOVTAL, AKOWUN, N AVIUTOVEKTIVN, N AEMTivn Kal n
vteAeukivn-6 . Ooov adopd TNV Mpwtn, €ival pla UETOPOAKA €vepyr) KUTTOPOKivn, TOU
EKKPLVETAL oMo To AUwdN OTO, OXETI(ETAL APVNTIKA HE TNV TAXUOOPKLO Kol ¢dailvetal va
BeAtwwvel TNV gvatcbnoio otnv Wvooulivn, va puBuilel T YAUKOIN Kol TO HETABOALOUO TWV

Autdiwyv kat va €xeL mpoAnmtikn 6paon evavtl tng abnpookAnpwaong (FARGNOLI et al. 2008).
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H éktomn €kdpaon AVIUTOVEKTIVNG EAXTTWVEL TNV AVATITUEN TIOXUCOPKIOC TTOU OXETI(ETAL UE TN
Statpodn kat PeAtiwvel tnv woouAwoegvalobnoia. Ta mopamdvw TEPAUATIKA dedopéva
urmodelkvuouv TNV kaBoplotiky B€on TG  QVIUTOVEKTIVNG OTn  pubuon  tng

LvoouAwvoeuatoBbnoioag (BERG et al. 2002; SHKLYAEV et al. 2003).

H Aenttivn €ival plo mpwteivn mou cuvtiBetal Kot eKKPIVETAL Ao AUTOKUTTAPA WG AAvVInon o€
HETAPBOAEC Twv amobnkwv Almou¢ Tou owpato¢. Emopévwg, n Aemtivn Stadpapatilel
KaBopLoTIKO POAO OTOV EAEyX0 TwV amoBnkwv Aloug, HEow TNG CUVTOVIOUEVNG pUBULONG TNG
npoéoAnPng tpodng, tou UETOPOALCHOU, TOU QUTOVOUOU VEUPLKOU OCUCTAMOTOC KAl TNG
EVEPYELAKING LOOPPOTILOC TOU owHATOG (KOERNER et al. 2005; CAMMISOTTO AND BENDAYAN 2007). O
POAOC TNG Aemtivng €lvol TAELOTPOTILKOG ONUOVTIKOTEPN, OUWC, Bewpeital n Spdon NG WG
pUnxaviopou avatpododotnong mou SIVEL TO O O Kaiplo pUBULOTIKA KEVTPA TOU EYKEDAAOU
yla TNV avaotoAn tn¢ mpoocAndng tpodng kKat tn pUBULON TOU CWHATIKOU BApPOUG Kal TNG

EVEPYELAKNC opolootaong (KLok et al. 2007).

ErumtAéov, n Aemtivn ouppeTEXeL ot puBuLon NG Al. Adevog, n Kevrpikn dpdon tng Aemtivng
Oleyeipel To oupmadnTkd veuplkd clotnua Kat avédavel tnv Al. Eival aloonueiwto OTL 0
HeyaAUutepog aplBuog umépBapwv epdavilel vPnAa emineda Aemtivng, ta omoia Sev
ETUTUYXAVOUV TO €MLOUUNTO amoTéAeoua, SnAadn TNV KATACTOAN TNG OPeENG KoL ToV EAEYXO TOU
owpatikoU Bapou¢. H kataotaon outry ovopaletal avtiotaon otn AEMTiv Kol KOTEXEL
ONUAVTIKO poAo otnv maboloyia tn¢ mayvoapkiag. H poplakn Bacn tng aviiotaong dev €xel
mANpw¢ OlaAeukavOel. Exel mapatnpnBel o6tL un Aettoupykol umodoxeic (m.x. Aoyw
HeTaAAAEewV) ouxva guBuvovtal yla to ¢awvopevo. EmutAéov, evdéxXeTal v CUUHETEXEL N
eAaTtwHEVN peTadopd TG AEmMTivng otov eykéPaAo, o€ cuvdUAOUO HE TNV EAATTIWON TNG

onuatodotnong Héow tou urmtodoxéa tn¢ (HUTLEY AND PRINS 2005; AHIMA 2006).

H wrtepAeukivn 6 eilval pla mpwteiv mou Spa 0oV AVOGOTPOTOTOLNTIKY) KUTTAPOKLVN.
Ekdppaletal oto Amwdn w0td, aAd Kal og umoBoaAapikoug upnveg. O poAog tng IL-6 otnv
QVATITUEN TTOXUOOPKIOG KOl ayyeELoKwVY TaBnoewv eival apudAeyouevog. OpLOUEVEG UEANETEC
Seixvouv OtL N IL-6 cuoyeTIlETAL LOXUPA UE TNV TAXUOAPKI KL EIVOL TTPOYVWOTLKOC TTAPAYOVTAC
™G avamntuéng otedaviaiag vooou kat ZA Tomou 2, bavov Adyw tng SLEyepong TNG NITOTIKAG
€kppaong CRP, vwdoyovou kal mpwteivwyv ofelag paong. Emiong, n IL-6 avactéAAeL Tn dpaon
NG WOoOoUALvVNG in vitro kot in vivo o€ HUIKO LOTO, AMAP KoL AUTOKUTTOPA KOL CUVELCDEPEL

ONUAVTIKA OTn Xpovia ¢GAsypovwdn KaTtAotoon KoL NTATk WVoouAlvoavtiotaon otnv
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naxvoapkia (Kimv et al. 2004; KLoveR et al. 2005). Arto tTnv AN TAEUPA, UTTAPXOUV OTOLXELD TIWC
n IL-6 aokwvtag KEVIPIKN dpdaon EAATTWVEL TNV 0pe€n Kal aufAavel TNV anmwAela Bapouc. Mevika,
N IL-6 elval Bavo va eUMAEKETAL 0TN CUOTNUATLKN PAEyHOVN TTOU oXeTIZETAL LE TNV TTaxuoapKia
KOl ETIOUEVWG OTPATNYLKEG TIOU OTOXEUOUV OE €AATTWON TWV KUKAOPOopoUVTwyY eMUTESWY TOU
Tapayovia autol evdExetal va TPOAAUPAvVoOUV TNV avAMTuén LVOOUALVOQVTIOTOONG KOl

ayyelomabeLwy mou enadyovtal anod tn ¢Aeypovr) (BERG AND SCHERER 2005).

1.1.3.4.2. Awatapaxn nRéNG aipatog

Ta auvénuéva emineda mapayoviwv Opoufwong oto aipa avéavouv tov kivuvo Twv
KapSLayyeLaKwY EMUTAOKWV. M0 CUYKEKPLUEVQ, avadEPOVTAL TTAPAYOVTEC TOU LNXOVIOHOU TNG
wwdo6Auong, mou amoteAel évav and toug Backolg GUCLOAOYLKOUC UNXAVIOUOUG, KATA TOV
omolo amodopeital To VvwdEG, LETA TNV EKMANPWGN TOU BACLKOU ALLOCTATIKOU TOU pOAOU. ITOUG
TIAPAYOVTIEG TOU HNXAVIOHOU TNG WwdOAUoNG cuumepAapBAvovTal O LOTIKOG TApAyovVIag
gvepyomoinong mAacpwoyovou (tissue Plasminogen Activator — tPA) kol o0 avaotoAéag
gvepyomnoinon¢ tou mAaopivoyovou (Plasminogen Activator Inhibitor 1 - PAI 1) (KLaus et al.
2009). Ta xapakTnplotikd tou MZI oxetilovtal pe mpwrieiveg mRENg kaL BpouPwong kat €xet
napatnpnOet avEnon Tou avaoTtoAéa Tou evepyomolntr MAaopvoyovou (Plasminogen Activator

Inhibitor, PAI-1) (DeEvARAJ et al. 2004).

EKTOC amd toug mapandvw Oeikteg, UEAETEC avadEpouv TNV UMOPEn KL GAAWV SEIKTWV TNG
KapSlopetaBoAkng Acttoupylag. Ze autol¢ ocupmeplAapBavovtal To ECOKUTTAPLO HOPLO
nipookoAAnong 1 (Inter-Cellular Adhesion Molecule 1 — ICAM 1), To ayy&lakoU KUTTAPOU HOPLO
nipookoAAnong 1 (Vascular Cell Adhesion Molecule 1 — VCAM 1), to vwbdoyovo kat dAAot (FUNG
et al. 2005).
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1.2. NepBarroviikeg embpaocelc: Aratpodn Ko Tpomnog {wnG

Onw¢ MPOoKUMTEL Ao Ta MAPATIAVW, OL TTEPLOCOTEPOL KapdlopetaBoAikol deikteg oxetilovtal pe
ToV Tpomo {wNG Kol Urmopoulv va tpomomnotnBoulv. MNpoodpatn HeTa-avaAAUGCN TIAPEXEL LOXUPEG
evOelfelg OTL paKpOXPOVIEG OAAQYEG OTOV TPOTO {WHG MMOPOUV va BEATLWOOUV CNUAVTIKA
TIOAAOUG OO TOUG EVOLAPETOUG KapSLOUETOBOALKOUG Ttapdyovteg KvdUvou (YAMAOKA AND TANGO

2012).

1.2.1. KapdiopetapoAikoi deikteg ko Statpodn

MoAAol epeuvnTég mpoomaBbnaoav va SLEPEUVCOUV TNV OXEOHN TWV SLATPODLKWVY TTOPOYOVTIWV HE
Vv KN ta tedeutaia 50 xpovia. MoAvaplOueg peléteg €xouv e€eTdoel TIC EMIOPACELS TIOAAWV
BOPEMTIKWY CUCTATIKWY, TPOPIHWY Kal SLatpodLlkwy TPOoTUTIWV oTov Kapdlayyelako kivduvo. H
onuaocia tng Slatag¢ wg mapayovra kivduvou yia KN Samotwbnke yla mpwtn $dopd otnv
MeAétn twv Emta Xwpwv (Keys et al. 1966; Kevs et al. 1984; MEeNoOTTI et al. 1989). Mo
OUYKEKPLUEVA, N MeooyelakoU tumou Slalta cuoxeTiotnke avtiotpoda UE TNV enimtwon g
otedaviaiog vooou otnv votla Eupwnn o oxéon pe tig H.M.A. kot tnv Bopela Eupwrn, €xovtag

AdBetL urt’ 6PN CUYXUTLKOUG TTAPAYOVTEG.

H MeAétn Twv Entd Xwpwv unpée o mpodpouog yla HeyaAng KAlpakag LEAETEG OV eé€Tacay

NV ox€on NG Slatpodr KE Tov KapdLayyeLoKO Kivouvo.

H pelétn THISEAS, pio peAétn acBsvwv-paptupwy, €6ele OTL N ATIOKAELOTIKA KatavaAwon
gehatohadou cuvdéovtav pe 37% UIkpOTEPN MIBavoTnTa ylo otedaviaio vooo (DIMITRIOU et al.
2016). Mia AN peAétn acBevwv-paptupwyv INTERHEART, katébelfe OtTL Eva LYLEWVO SLaTpodLkod
MPOTUTIO To omolo xapaktnpilovtav and vPnAn KatavaAlwon GpolTwv Kol AaXAVIKWY, £ixe
TIPOOTATEUTIKO pOAO evavilia oto €udpayua tou puokapdiou (laBaL et al. 2008). H
TIPOOTATEUTIKA eMmibpaon tng mpocAnPnc Aaxavikwv otnv otedaviaia vooo BpéBnke kal amo
™V HeAETn Physicians Health Study oe Gvtpec. JUYKEKPLUEVA, OL AVIPEC TIOU KATAVAAWvVAV
TouAdylotov 2,5 pepideg Aaxavikwv TNV nUéEpa ixav oxetiko kivéuvo 0.77 (95%A.E. 0,60-0.98)

yla otedaviaio vooo, o oUYKPLON HE QVIPEC TOU Katavailwvav Alyotepo amd 1 pepida
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Aaxovikwv v nuépa (Liv et al. 2001). O NOY amodidel to 11% Twv BavAaTwy Ao LOXLULKNA

kapSlakn vooo o avemnapkr npocAnyn ¢poutwv kot Aaxavikwyv ((WHO) 2009).

Eniong, mpoomTikéG LEAETEG EXOUV EEETATEL TOV POAO TWV SLATPODIKWY TIPOTUTIWY OTOV Kivéuvo
yla otedpaviaia vooo. H Multi-Ethnic Study (MESA) £6&Lée apvnTikr) cuoXETlon HETAEL Twv KN pe
™V Katavalwon ¢polTwy, AaXavikwy, dNUNTPLOKWY OALKAG AAECEWC KAl YOAOKTOKO UKWV
XOUNAWVY O€ AUTOPA PETA QMO TETPOETH TapakoAouBnon. AvtiBeta, n vPnAn Katavaiwon
KOKKLVOU KPEQTOC, TNYAVITWY KAl YAUKWV av€noav ta mooootd otedpaviaiog vooou (NETTLETON
et al. 2009). Kata avtiotowia, n peAétn ATTICA €MecrUAVE TOV TMPOOTATEUTIKO POAO TwV
dpoUTWY, TWV AXXAVLKWVY KoL Tou eAatoAddou kabwg kot Tov emBapuviikd pOAO TOU KOKKLVOU
KPEOTOC, TNG HApPyapivng, Twv YAUKWYV, Tou TuploU Kol Tou oAKOOA otnv otedaviaia vooo

(PANAGIOTAKOS et al. 2008a).

Je OTL adopd TA MIKPOOPEMTIKA OUOCTOTIKA, N Katavalwon Ttpodipwv mAoUowwv o€
QVTLOEELOWTIKAL €XEL OUOXETLODElL UE PeELWPEVOUG OelkTeC eudpayuUato¢ Tou puokapdiou
OOKWVTAC TIPOOTATEUTIKN Spdon evavtia otnv ofeidwon tng LDL xoAnoTtePOANG KoL TNG
SuoAettoupylag tou evboBnAiou twv ayyeiwv. Qotdéco, ta KAWIKA odéAn Ttoug xprilouv

nepaltépw dlepevvnonc.

Ztolxela peAetwy umootnpilouv Loxupd OTL MoAAoL SlattnTikol tapAyovteg ennPeAlouV Kal TNV
AN. KaBlepwpéveg SLALTNTIKEG TPOTIOTIOLNOEL, TIOU MELWVOUV TNV A, elval N HEWHEVN
npooAnyPn alatiov, n anwAela Bapoug, KABwWG KoL N HELWHUEVN KATAVAAWGN OAKOOA (MeTagL
outwv Tou Tivouv). Katd tnv teAeutaia Sekaetia, n avénuévn mpocAnyn kaAlou kal n
pookoAAnon oe Statpodikd mpodtuma, mou Bacilovtal otn Siatta DASH (Dietary Approaches to
Stop Hypertension), €xouv TMPOKUYPEL WG QATIOTEAECUATIKEG OTPATNYIKEG, TTOU GUMBAAAOLY,
emiong, otn pelwaon ¢ All. Z€ Un UTIEPTOOLKA ATOUA, SLATPODIKEG AANAYEG UTTOPEL VAL LELWOOUV
v AN kot va cupBarlouv otnv MPpOANYPn TG UMEPTAONG. I€ UTIEPTAOLKA ATOMA TIou N AN
Kupaivetot and 140 €wg 159 mm Hg n n dtaotoAkr) Al amod 90 £wg 99 mm Hg, SlatpodiLkeg
oA\ayEG XPNOWMEVOUV WG apXlki mopéufacn, mpwv amd tn GOPUHAKEUTIK oywyn. €
umepTaolkoUC aoBeveig, mou Bplokovtal &N o GAPUAKEUTIKN aywyr, aAAayEéC oTov TpOmo
{wng, Wblaitepa n LELWMEVN KATAVAAWON aAATLOU, UMOPEL va LELWOEL Ttepaltepw TNV Al (APPEL
et al. 2006). H dilatta DASH (Slatta mAovuoila og ppolTa, AoXaVIKA Kot YAAAKTOKOULKA TipoiovTa
XOUNAQ o€ AUMOG, MEWWMEVNG TEPLEKTLKOTNTOG OE KOPEOMEVA Autapd, OALKO Almog kal

XOANOTEPOAN Kal pe pETpla auvénuévn mpwrteivn) daivetal va €ival plo omOTEAECUOTLKA
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oTPATNYLKA Yl TNV TPOANYN Kat Beparmeia ¢ uMEPTacnc, o€ PLeYyAAo eUpog Tou MAnBuouou,
ouunepAAUBAVOUEVWY TWV TUNUATWY Tou TTANBuopoL Tou Bpilokovtal oe uPnAoTeEPO Kivouvo
yla 0pTnpLaKn Tiieon Kat TG EMUTAOKEG TG (SVETKEY et al. 1999). Qotdoo, akoun Kat pa dtatta
e auvénuéva emnimeda Atmoug (kovtd oto 37%), aAAd kal avénuéva emineda GppolTwv Kal
Aaxavikwy, paivetal va oxetiletal avtiotpoda pe tnv Al (ALONSO et al. 2004). Tao AMOSELIKTIKA
otolyela yla tnv pelwon tou alatol eival loxupd, kabwg pLa peiwon Tou aAatiol amd thv
npooAnyPn twv 10-12 g TNV NUEPA OTO CUVLOTWEVO eMinedo Twv 5-6 g TNV nuUépa, dailvetal va
€XEL HLO ONMOVTIKN emidpaocn otn pelwon tng AN kat tnv Kapdlayyelakr Bvnoluotnta (HE AND

MACGREGOR 2007).

Eniong paivetal 6tL n cuvbuacpévn enidpaon pag diattag mAovolag o GppouTa, AaXOVIKA Kal
YOAOKTOKOULKA TIPpOLlOVTA KOl XOUNAAG TIEPLEKTIKOTNTAC O€ AlOC, NTAV TEPLOCOTEPO
omoteAeopaTIK 0 BpoaxumpoBeopo opilovta, ywa tn Heiwon tng ZAM, amd otL n vPnAn

Katavalwaon ¢poUTwV Kal Aaxavikwv Kot povo (DAUCHET et al. 2007).

H &latta DASH, xwpic eAattwon tou vatpiou 1 anwAesla Bapoug, peiwoes awodntd tnv Al os
OAeg, oxedov, TIG UTIOOUASEG TTOU €€ETAOTNKAY, EVW ATAV, LOLALTEPA, ATIOTEAECUATIKY OE ATOUA

ue uTtéptoon (SVETKEY et al. 1999).

EmunpooBeta, €xel pavel 6tL n MPookOAANon o€ 000 TO SuVATOV EPLOGOTEPOUG SLALTNTLKOUG
TIOPAYOVTEG KOL XOPOKTNPLOTIKA TOU TPOMmou {wNnG, TTOU HELWVOUV TOV KIVOUVO ylol UTIEPTOON
(AMZ kdtw twv 25, péon nuepnota éviovn aoknon 30 Aemttwy, uPnAd okop tng Slattag DASH,
HETpLa POoANPN aAkoOA péxpt kat 10 g/d, xprion avaAyntikwyv Alyotepo amod pa dopd thv
eBSopada, kat mpooAnn 400 pg/d f Kol MEPLOCOTEPO CUUTANPWHATOC GUAALKOU 0&£0C)
OXETIW(ETAL PE ONUOVTIKA HIKPOTEPN OUXVOTNTA €UPAVIONG UTEPTAONG Kol TPOAnYn VEwv

TIEPLOTATIKWY UTIEPTOONG UETALY VEaPpWV yuvalkwyv (FORMAN et al. 2009).

Ta Statntika mpotumna ¢ailvetol va oxetilovral Kal e Ta Autidia Tou opou Kal vo cupBaAlouv
otnv mpoPAePn tou kwduvou ylwa otedaviaia voco (McNAUGHTON et al. 2009). MARBog
avaAUoswv emiBeBatwvouy OtTL pLa Statta mAovola g KopeopEva Autapd of€a aufAvel, eVvw pLa
Slatta mAovlola oe moAuakopeota Autapd oféa PelwVEL TNV OAKA Kot tnv LDL xoAnotepoAn.
ALaLTNTIKA TPOTUTIA TTOU XapaKtnpilovral amo avénuévn Katavalwaon Aloug, emeéepyacUeVWV
Snuntplakwy, Laxapng, KOKKLVOU KPEATOG Kal “MpOXELPOL” daynToU Kal LELWUEVN KOTOVAAWON

dpoUTwWV Kal Aaxavikwy, ¢paivetal va pewwvouv tnv HDL xoAnotepoAn kat va auvéavouv ta
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TpyAukepidia (MCNAUGHTON et al. 2009). Kal ol Tpelg Katnyopleg Autapwv of€wv (KopeoUEva,
HovoaKkOpeota Kal ToAuakopeota) daivetar va avupwvouv HDL xoAnotepoAn, otav
avtikaBlotolv udatavBpakeg otnv dlatpodr, KAl AUTO TO OMOTEAECHA €ival ghadpwg
HEYAAUTEPO UE TA KOpEOUEVA Autapd oféa. Emiong, ta eninmeda Twv TpLyAuKepLSiwv avédavouv
otav Ta dlaltnTika Autapd of€éa avrtikabiotavral ano vdatavOpakeg. Emeldn n avikkataoctaon
TOU KOPEOWUEVOU Almoug amod udatdavOpakeg, avaloylkd, HelwVEL Tooo TNV LDL-C 600 kal tnv
HDL-C, kal wg €k ToUToU, £XEL UIKpN emibpacn otov Adyo LDL/HDL xoAnotepoAn Kot auavel Ta
TpLyAukepiSia, autn n aAhayn otn Siatpodn avapévetal OtL Ba €xel eAdxloto 0deAog yla T
otedaviaio vooo. INUELWVETAL, OKOUN, OTL OTOV HOVOOKOPEOTA I TOAUAKOPEOTA AUtapd

avtikaBlotolv ta Kopeopéva Amapad, n LDL-C udlotatal peiwon (Hu AND WILLETT 2002).

M uPnAn oe enefepyoacpéva tPOdLUa Kot Tukv o€ Bepuideg diatta odnyel, ouxva, oe
UTLEPPOALKA AUENUEVEG LETOYEU LATIKEC TLUEG TNG YAUKOING TOU aipatog. Qotooo, pla Statpodn
mAovuola o€ (Veg Kol GUTIKEG TPOPEC, OTIWG TO Aaxavikd Kal Ta ¢ppolTta, Ta SNUNTPLAKA OALKNC
OAECEWG, TA OOTIPLO KAL TOUG ENPOoUC KAPToUG, e eAdyLloTa enefepyaopéva Tpodiua, daivetal
va opBAUVEL onuavTiKA TNV avénon Tou petayeupatikol cakyapou (O'KEeere et al. 2008). Auto
mou eival cadég amod TNV €peuva PEXPL OTLYUNG, €lval otL n Slattntikn mpoéoAndn Almoug
ennpealel T 6paon NG WoouAivng. Qotdoo, av TO OMOTEAECHA €lval BeTIKO, apvnTkO N
adladopo €xeL dpeon oxéon Pe to MPOPIA twv Autapwv ofEwv tou Slatpodikol Almoug.
Erudnuiodoyika otolxeia cuvdéouy, dlaitepa, tTnv uPnAn mpodoAnPn KOPECUEVOU ALTTOUG LE TNV
UTtEPLVOOUALVaLUia Kal pe auénuévo kivbuvo yla ZA. Ao tnv AAAn mAeupd, n avénon tng
Statntikng mpooAnPng w-3 moAuakopeotwv AUtapwv offwv (Kuplw¢ amd Autapa Yapla),
dalvetal va glval TPOOoTATEUTIKA evavtia otnv avantuén tng Suoavefiog otn yAuKOLn (STORLIEN
et al. 1997). Elval yeyovog 0tL toco n Stattntikn mpocAndn Almoug 600 kat ta eninedd Tou oto
mAaopa, kabopilouv t olvBeon twv AUTOpwWV OLEWV TWV HEUBPAVWV TWV KUTTAPWV. Ta
unAdtepa enimeda TwWV KOPESUEVWV AUTAPWVY 0EEWV OTN HEUPBPAVN TWV KUTTAPpWV daivetal va
ovaoTtéNouv og peyalo Babuo t dpdacn tng WWooUAlvng, EVW N TOPOUCLA TIOAUOKOPECTWY
Autopwv oféwv, Wlwe Twv w-3 Kal w-6 Autapwv oféwv, BeAtwwvel tnv svawoBnoia otnv
LvooUAilvn (HAAG AND DIPPENAAR 2005). InUELWVETAL, QKOUN, OTL €vag XOHNAOG YAUKOULLLKOC
belktng og ouykplon pe Evav uPNASG yAuKaLpko Seiktn Statpodrig, odnyel o€ XaUNAOTEPES TIUEG

YAUKOInG vnotelag Tou mMAdopatoc (ANDERSON et al. 2004).
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AKOUN HLOL EPEUVOL UE QVTLKEIEVO TOV XAPOKTNPLOUO SLATPODIKWY TIPOTUTIWV KOL T UEAETN TNG
OX£0NG TOUG UE TN ouxvotnta Tou 2A Tumou Il katéAnée oto cuumépacpa OTL TOAAATIAEG OUASEC
TPodipwy, culoyika, emnpeadlouv Tov kivduvo yla IA TUTMOU 2, Tépav amod TG (OLEC TIG
HUEUOVWUEVEC OUadeC Tpodipwy (NETTLETON et al. 2008b). Ot Hodge kal ouv., Snupoocisuoav otL
anoduyn evog Slatpodlkol TPOTUTIOU TIOU CUMMEPLAAMBAVEL KpEaTa Kol AUTapd TpodLua,
KaBw¢ KoL TPOoKOAANGN o€ €va POTUTIO, TTOU MEPIAAUPBAVEL CAAATEC KAl LOYELPEUTA AQXAVLIKA,
OUVLOTATOL Yl TN HElwon Tou Kwwduvou ekdnAwong ZA tumou 2 (HoDGE et al. 2007). EmutAéov,
HLO aKOUN UEAETN amd toug Fung Kal ouv., 08ynoe O0TO CUUMEPACUA OTL Eva AUTIKOU TUTTOU
TMPOTUTIO  (KATAVAAWGON KOKKWVOU KOl ETEEEPYAOUEVOU KPEATOG, YAUKWV Kol EMSOPTLWY,
TNYOVITWV TIOTOTWY, EMEEEPYAOUEVWV SnUNTPLAKWY) Kol edikd pa Sltauta upnAn oe
enetepyaopéva KpEata, Umopel va avénoel tov kivbuvo IA tumou 2 otig yuvaikes (FUNG et al.

2004).

AtileL va avadépoupe TNV HEAETN N omola €ylve amo toug Lopez-Garcia Kal ouv., n onola £6&Lée
OTL €val TPOTUTIO, TIOU Xapaktnpiletal amd uvPnAdtepn mpooAnn pouTwy, Adxavikwy,
oompiwv, Paplov, TIOUAEPLIKWY KAl SNUNTPLAKWY OAIKNG aAECEWC, OXeTIleTOL AVILOTPOPWG
ovaloya PE OUYKEVTPWOELS TAAopatog tnG CRP kal E-oeglektivng, evw €va AutikoU TUTIOU
Slatpodkd MPOTUTO, TO Omolo Xapaktnpeiletal amd vPnAOTEPN KATAVAAWGON KOKKLVOU KOl
EMEeEPYAOUEVOU KPEATOCG, YAUKWY, €MLSOPTIiWY, TNYAVITWV TATATWY KOL EMEEEPYOUOUEVWY
dSnuntplakwy, £6elée plo Betiky oxéon pe tnv CRP, tnVv wrtepAeukivn 6, tTnv E-oelektivn, TO
SICAM-1 kat to sVCAM-1 (oL cuoyetioelg daivetal va eivat onuavtikég ya tnv CRP, tnv E-

oehekTtivn, to SICAM-1 kat to sSVCAM-1) (Lorez-GARCIA et al. 2004).

Onwcg daivetal otig mpoavadepOUeveg LEAETES, TOCO N Slatpodr 00O KAl YEVIKOTEPQ O TPOTIOG
{wnc¢ 6pouv cUVEPYLOTIKA Kot TLBavwe abBpoloTika, aufavovtag TNV IMOTEAECUOTIKOTNTA TOUC
otnv BeAtiwon /Kol OVTLUETWILON KAPSLOPETABOALKWY TaPAyOVIwy KvSUVoU Kal Teivouv

TA£0V va TIPOOEYYI{oVTaL TILO OALOTLKAL.

1.2.1.1. Alatpo@ikd mpotuna

Yrnidpxouv apketol Adyol yLa toug omoioug eéetdlovtal cUVOAKA Slatpodikd mpoTuTa Kat OxL

pova toug ta Stadopa BPEMTIKA CUOTATIKA.
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Katapyxrnv, pa TETola TpooEyyLon ELVOL TILO TIEPLEKTLKN, KABwC Sev eoTialel og £va LOVO BPEMTIKO
ouOoTATIKO, aAAd o€ 0AOKANpPN tn dlatta, meTuxaivovtag pia OALOTIKN amoTtipnon tng dtatpodng.
E€aA\ou, kavelg 6ev Kkatavalwvel €va POVO OPemTlkd OUOTOTIKO, AAAA yeUpATA TIOU
amoteAouvtal and Tpodlua, TA omoia TEPLEXOUV TIOAUTIAOKOUC GUVSUAOUOUG BPETTIKWY
OUOCTATIKWY ME OUVEPYLOTIKA N aviaywvloTik Spdon. Mo mopddslypa, ta ofaAlkd oféa
HEWWVOUV TNV amoppodnon tou aocPeotiou, evw n mpoéoAnPn ocakxapwv €UOSWVEL TNV
anoppodnon tou acPeotiov ETol, N HEAETN LEUOVWUEVWV BPETITIKWY CUOTATIKWY, TIBava, Sev
umopel va AaPel umoyn to poho tétolou €idoug aAnAeMISpACEWY QAVAUECO OTA BPEMTIKA
ouotatikd. Me aA\a Aoyla, pe ta dtatpodikd mpotuma anodpeVyeTal n eotiacn o Gaynta n
OUOTATIKA Hova Toug aAAA yivetal afloAdynon cuvduacopuwy (HoDGE et al. 2007). Ta Statpodika
TMPOTUTIAL UTMOPOUV VA TIPOTEIVOUV Wla T OAOKANPWHEVN TPOOEyylon yla tnv mpoAnyn
aoBevelwv N tn Bepanela, ylati n eotiaon eival oto cuvolo tng Statpodng Kat OxL o€ €va LOVo
PO 1 Bpentikd cuotatikd (FUNG et al. 2001). e KAWVIKEG SOKIUEC, oL TTapEUBACELS, TTOU
OTOXO0 £X0OUV TNV TPOMOTOINCN SLATPOPLKWYV TPOTUTIWY, ELVOL TIEPLOCOTEPO ATMOTEAECOTIKES OTN
pelwon tng Al am’ OtL n xopriynon CUUMANPWHATWY BPEMTIKWY cuoTaTIKWVY (APPEL et al. 1997).
InUewwvetal OtL n g€étaocn ouvbuaopol OPEMTIKWY OCUCTATIKWY QTOTEAEL LOXUPOTEPO
TIPOYVWOTIKO yla 0pBd cupnepdopata (GAO et al. 2003) kal KAVEL TLo BAVO va oKEPTOULE
mBava abpoloTikd amoteAéopata Aoyw £kBeong og éva cuvOUAOUO TPOodiHwY Kol BpeMTIKWY
ovotatikwyv TG Slattag (BERG et al. 2008). Ta OMOTEAECUOTO HEUOVWHEVWY OpeEMTIKWV
OUOTOTLKWY, TBavov, va pnv eivatl tlooduvopa, 0tav KatavaAwvovtol TpodLua pue mAnbwpa
OPEMTIKWY OCUCTATIKWY 1 OTav TPOPLUA KOTOVOAWVOVIAL WG HEPOC €VOG MEYAAUTEPOU
SlatnTikoU TPOTUTOU HE TIOAAA tpodua. EmumpocBeta, to péyeBog TNG EMPPONG Twv
HEUOVWUEVWY BOPEMTIKWY CUOTATIKWY, (Owg, €lval UIKPO, TPOKELUEVOU va EETMEPAOEL TIG
OUYXUTLKEG KoL aoadELG LETPNOELG, EVW N OUVOALKH eMidpacn MOAAWV TpodiHwV Umopel va ivat
peyaAn (NETTLETON et al. 2008a). Aev IpEMEL va EEXVALE KOL TO YEYOVOG OTL UTIAPXOUV CUCXETIOELG
HETAL TNG Katavalwong Stadopwy opddwv tpodipwyv (r.X. avénuévn katavaAwaon ¢pouTwv
Kol au€nUEvn Katavalwaon Aaxoavikwy. ETmA£éov, To BpEMTIKA CUOTATIKA CUVOEOVTAL LE KATIOLO
Statpodika oxruata (KANT et al. 1991). Na mapadetyua, €xel pavel o6tL n xapunAn npdéocAndn
Almouc oxetiletal pe avénuévn mpooAnyn Aaxavikwy, ¢poutwy, TPOIOVTWY OAIKNEG AAeongc,
dUAALKOU o&€og kal ¢uTikwv vwv (URSIN et al. 1993). TEAOG, n TeEXVIKA autrh, TG €§€taong

SlatpodpkwyV TPOTUTIWY, ONMOTEAEL UL TIPOCEYYLON Yyl TNV KAAUTEPN KATtavonon TNng
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TIOAUTTAOKOTNTAC TWV Slatpodpkwv cupmepldopwv Kot Ba pmopolos va xpnolonolnBet yia va

ovanTtUEOUUE OTPATNYLIKES Slatpodkic mapéupaonc o opadeg (GAo et al. 2003).

OL 8V0 KUpPLEG TIPOOEYYIOELG SLATPOPIKWY TPOTUTIWV TIOU Xpnaolionololvtal, cuvibwg, yla va
xapaktnpioouv T Slatpodikég ouvnBeleg, elval autég mou kabopilovtol €k TwWV MPOTEPWV

(priori) kat ekelveg mou SnuloupyoUVTaL EK TWV UOTEPWV (posteriori).

1.2.1.1.1. EK Twv npotépwv Statpodpikd mpotuna

Ocov adopd TNV EK TWV MTPOTEPWY AVAAUGH, €lval BaCLOUEVN OE IPOOXESLAOUEVOUG SELKTEG, UE
BAaon TIG UMAPXOUOCEG YVWOELG Yla TO POAO TWV TPOPIUwWVY Kol TwV BPEMTIKWY CUCTATIKWY,
oUUPWVA PE TIUPAUIOEC | OCUCTACELG. XOPAKTNPLOTIKO TOPASELypa amoteAel N mupapida tng
HeoOYELaKNG Slatpodrg, He PAcn TNV omoio CUOTAVETAL PNnvidia KATAvAAwOon KPEATog,
eBdopadlaia katavalwaon MOUAEPLIKWY, PapLwy, auywy, Enpwv Kapmwy, ooTiplwy Kol YAUKWY
Kal kaBnuepvry mpooAnn yaAakTtokoplkwy, €AaloAddou w¢ KUplo TpooTiBéuevo Almog,
dpoUTWV, AaXaVIKWV, Un ENEEEPYAOUEVWV SNUNTPLOKWY KAl TIPOLOVTIWY TOUC, OMw¢ dailvetal

otnv Ewkoéva 1.1.

34



EBAOMAAIAIA

VYapwa
56 pixpoppideg

KAGQHME PINA rMW
2 Ppo|

PUOIKA

aoxnon

Mia pepida avnioroixe mepitrou oo o d Tng pepidag
mou opifouv o1 ayopavouikig Saraiag

Quunécire criong:

- wivere Gpbovo vepd

- QMOPELUYETE TO QAATI, XPNOIPYOTIOILITE pUuPpwWBika (piyavn,
BaoiAixé, Buudapl, KAtr) orn 8don rou

Nnyn: Avwraro EiSixé Emomnpoviké Zupfovho Yyeiag,
Ymoupysio Yyeiag xai MNpdévoiag

Ewova 1.1. H napadooiakn mupauida tng Meooyelakng Statpodng

O kaBe deiktng Xpnoomolel oplopéva kpLtipla (opadeg tpodipwy, cupnepidopa, Loopporia,
UETPO, TOLWKIALD, EMAPKELA) TIPOKELUEVOU Vo TpOyHOTOTIONBEL EKTIUNON TNG TOLWOTNTAC TNG
Slatpodnc. Itn ouveéxela akohouBel Babuoloyia, e EUPOC TTOU MOLKIAEL avaAoya e Tov SeikTn
Kalt, TEAOG, EKTLLATAL TO AVTIKTUTIO TNG TtoloTntag Tng Statpodng otnv avBpwrvn vyeia (ARVANITI
AND PANAGIOTAKOS 2008). Ot opddeg Tpodipwv mou xpnotpomnolovuvtal ot Babuoloyieg, eival
EUPEWC OPLOUEVEC Kol 6 AapBavouv urtodn Tig Aentég Stadopég ota BPEMTIKA CUCTATIKA KOl
TO. GUTOXNULIKA OTOL ATOMLKA TPOPLUa (TT.X. OAa Ta AaXOVIKA CUYKPLVOUEVA LE T oTaUpaven
Aaxavikd, ta mpaowva GuAAWSN Aaxavikd, To okoUpa Kitpva Aaxavikd r TG atdtec) (NETTLETON
et al. 2008a). Ta ek TwV MPOTEPWV Slatpodikad mpotuma Stapopomnolovvral LeTafl Touc, Kabwg,
opXIKA, Yivetal n emhoyn twv BabuoAloyoupevwy mopapétpwy (ouvnbwg 9-10 mapdpeTpol),
SnAadn opadeg n cuotatikd Tpodipwy f ouvduacopuol, énetta, kabopilovtal ot Stafabuiosls kat
n BaBuoloyia m.x. 2,4,5 dafabuioslg kot TEAOC, umMoOAoyileTal n OXETIKA BopuTtnTa TWV

HeTaBANTWY Kal n oXetkn Babuoloyia (KOURLABA AND PANAGIOTAKOS 2009). Mapadeiypata tou
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TIPOTUTIOU auToL amoteAouv To Healthy Eating Index, To omoio xpnotpomnolet 10 kpLtrpla yla tv
eKTiUNON tNg molotnTag TNG Statpodng kal odnyel oe pUikpn 1 kaBoAou oxéon Ue Tov Kivouvo
eudaviong xpoviwv madrnoswv, to Diet Quality Index mou xpnollomolel 8 kplTipla yla tnv
€KTiHNON tNG moldtNTag TN SLatpodrg Kot aviavakAd tn cuVoALkr moldtnTa tng dtatpodng, To
Mediterranean Diet Score, To omoio xpnotpomnolel 11 KpLTRpLa yLa TNV EKTLNGCN TNG TOLOTNTAC
¢ Satpodng, Ue gVpog Babuoldynong (okop) amd 0 €wg 55, kal Seixvel Tn oxéon NG

Statpodng pe to ofU otedaviaio ouvSpopo kot AAAa (ARVANITI AND PANAGIOTAKOS 2008).

H xprion twv MeooyeloKkwY OKOp AmMOTEAEL Pl TPOOTIABELA AmoTiUNoNg TG MoLOTNTAC TNG
Slatpodng, oe oxéon e TO OO0 MANGCLALEL OTIG CUOTACELS ToU MeooyelakoU mpotumou. Ot
ouvnBeleg ¢ datpodng petadpalovial o €vav aplOPo, PECW KATIOLOC CUVAPTNONG TOU
nepAappavel tPOPLUa, opadeg TPOoPlUwY N BPENMTIKA CUCTATIKA N AKOUN KAl ouvduaoud
autwyv. Ta Slatpodikd okop €Xouv xpnoluomolnBel pe okomod tn Slepevvnon tNg UMOPENG
ouoyetioewv petafL g Meooyelakng SLatpodnG KAl TAPAUETPWY UYELOG, OTIWG TO TIPOCSOKLUO
emuBiwong, o emumoAacpog tng mayxuvoapkiog, ta KN kal o kapkivog. EmutAéov, ta okop
QTIOTEAOUV XPHOLUa EpYAAEia 0T HETPNON SLALTNTIKWY ouvnNBOeLlwy, KABWC Kal oTtnv avantuén
OUOTACEWV Katavontwv otov mMAnBuouod (BACH et al. 2006). Itnv EAAGda, n xprAon Twv
Meooyelakwyv okop Eekivnoe oav pLa TPooTabeLa amoTipnong tng oxeong Leta €l MeoOYELAKNG

Statpodn kal pakpoBLotnrag.

'Hén amo 1o 1995, Eekivnoe n xpnolomnoinon Twv MeooyELaKWY OKOP oo Touc TPpLYomoUAoU Kall
TOUG oUV., e TN dnuloupyia tou Seiktn (TRICHOPOULOU et al. 1995), o omoiog xpnoluomnolei 9
KPLTAPLA YLOL TNV EKTLKUNON TN oLoTNTAC TG dlatpodng, e eVpog BabBuoloynong amnd 0 €éwg 9,
kal Seiyxvel Tnv avtiotpodn oxéon tng Meooyelakng dtatpodng He tnv oAwkn Bvnowotnta. H
£€peuva twv TpryomouAou Kal ouv. £6eite 0tLuPnAotepo Mediterranean Diet Scale (MDS-1) kata

eva BaBuo oxetiletal pe 17% peiwon tg Bvnootntag.

MNpoodata dnuioupyndnke €va véo SLATPOPLKO OKOP HEYAANC KALLOKOC, TTOU EVOWUATWVEL
XOPAKTNPLOTIKA TNG Meooyelakng Statpodn¢ Kol oXETI(ETAL e TOV KApSLayYELAKO Kivouvo Kal
BloAoyikol¢ beiktec. To okop, To omoilo avamtuxdnke amd tov A. MNMovaylwtdko Kol TOUG
ouvepydteg tou (PANAGIOTAKOS et al. 2007a), ocupdpwva He TG MECOYELAKEG OLALTNTIKEG
ouvnBeleg, ovumephappavel efdopadlaia Katavalwon Twv akOAouBwv evvéa opadwv
Tpodipwyv: un enefepyaocpéva Snuntplakd (oAtkng dAeong Pwpl kat Upapkd, Kootavo pull

KTA.), dpouta, AaXavikd, OoTpla, MATATeC, PApL, KPEAC KoL POLOVTO TOU, TIOUAEPLKA, TIANPN
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YOAQKTOKOULKA TIpoilovTa (Tupl, ylaoupTt, YaAa), eEAatoAado Kal aAKOOA. ZUYKEKPLUEVA, VLo KAOE
opada tpodipwyv divetal évag Babuog (amo 0 €wg 5 1 avtiotpoda) cupPwva pe t B€on Toug
otn Meooyelakn dtatpodikn mupauida. Ma tnv katavalwon tpodipwy mou Bewpouvtal kovia
oto SlatpodLkd MPOTUTIO (TT.X. AUTA TTOU CUCTHVOVTOL KABNUEPLVA 1] OE TTOOOTNTEG LEYAAUTEPEC
Twv TPWwV Hepidbwv tnv efdopada) Sivetat okop 1 kal 5 ylo omavia €wg Kabnuepwn
KatavaAwon, evw divetal 0 yla anoucia katavaAwong. O matdateg av kat dgv Bpilokovtal otn
Baon tng nupapuidag, cuunepAndOnkav o autr TNV opada tpodipwy, KaBwWE amoteAouV KaAn
ninyn Brtapwvwy C, B1, B2, viaoivng, udatavBpdkwy, vwv, KaAlou Kat payvnoilou cuotatikd, to
ormola £xouv CUOXETLOTEL Le KapdlayyelakoUg Seikteg kivdUvou. NMapoAa autd npémnel va AndOet
urmtoPn OTL N KATAVAAWGOHN TOTATAC £XEL CUCXETLOTEL He Tov ZA, Adyw Tou uPnAol YAUKOLULKOU
™G Seiktn. Ao TNV AAAN TTAEUPQ, yla TNV KaTtavaAwon ¢aynTtwv ou Bewpouvrtal “pakpld” ano
Ta PoTUTIA TG Meooyelakng dtatpodng (omavia 1 pnviaio KOTavaAwon Ti.X. KOKKLVO KPEQG),
To okop Sivovtal pe avtiotpodn Sdtapfaduion (amod 5 otav avadépetal PnSeVIKr KOATAVAAWON
€wg 0 otav n katavaAwon sival kabnuepvn). EWBIKA yla To aAkoOA, Sgv xpnoluomnolnonke
LOVOTOVLKA ocuvaptnaon, oAAG amodidetatl to okop 5 yla katavalwon pikpotepn twy 300 mL ava
nuépa, okop 0 yla pndevikn Katavalwon i HeyoAuTtepn twv 700 mL ava nuépa, KoL okop amo 4
€w¢ 1 yla katavalwon 600-700, 500-600, 400-500 kat 300-400 mL ava nuépa. Etot, To okop €xeL
g€Upog amo 0-55. YPNAOTEPEG TIUEG TOU OKOP UTTOSELKVUOUV HEYAAUTEPN CUHMOpdWON OTO

Meooyelako mpoTuTO.

1.2.1.1.2. EK TWV UOTEPWV SLATPOodIKA TTPOTUTIAL

To &k Twv UoTépwV Slatpodlkd Tpotuno Sev €xel Paolotel oe MponyoUUEVN €pPEUvVa Kal,
ouvenwg, 6ev afloloyel mpoodata mapadeiypara cuoxetioewv dlattag kat aobévelag, evw,
napaAAnAa, AapBadavel urmoPn MOAAEC TITUXEC TNG Slaltag, avti va ETIKEVIPWVETAL O AlyeC
umoBeTikéG opadeg tpodipwv (NETTLETON et al. 2008a). Itnv avAaAucn auth, TO TPOTUTA
TPOKUTITOUV amo ta Swabéoipa epeuvntika Sedopéva, VOTEPA AMO KATAAANAN OTATLOTIKN
enefepyaocia. MNoapadelypata plag tétolag avaluong amoteAoUv n avalucon o€ KUPLEG
ouviotwoeg (principal component analysis - PCA), n mapayovtikry avaAuon (factor analysis), n

ocuotadikn avaluon (cluster analysis) k.T.A.

‘Ooov adopd TNV OVAAUOT OE KUPLEG CUVIOTWOEG, ATIOTEAEL £vVa EUTIELPLKO SLATPOPLKO TTPOTUTIO,

TIOU EPEUVA TUXOV CUCXETIOEL METAEU TWV APXKWVY METAPBANTWVY KOl TG €KUETAAAEVETAL
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TIPOKELUEVOU VO SnLoupynoeL VEeg HeTafANTEC (mpotuna). H néBodog Twv Kupilwv GUVICTWOWV
€XEL OKOTIO VA SNULOUPYHOEL YPAUUIKOUC CUVOUAOUOUG TWV apXLKWV HETABANTWY, £TOL WOTE OL
ypoupLkol autol cuvduaocpol va eivat acuoXETLOTOL LETAEL TOUG, AAAA VO TTEPLEXOUV OCO YiveTaL
HEYAAUTEPO HEPOC TNG SlaKUpAVONG TwV OpXIKwV HEToPANTwv. To képSog amd pla TETola
Sadikacia eival 0tL and Eva cUVOAO CUCXETIOUEVWY UETORANTWY KATAANYOUUE O €va cUVOAO
OOUOXETIOTWYV METOPANTWV KL €TOL EEMEPVIETAL TO TPOPANUA TNG TOAUGCUYYPAULKOTNTOG.
ErumAéov, €xoupe Alyotepeg UETABANTEC amo O0eC OapPXIKA elope, HE KOOTOCG, PUOLKA, TNV
anwAeLa mAnpodoplag, EVW UIMOPOUE VO EEETACOU LLE TIC CUCXETIOELG AVAECA OTLG LETABANTEG

Kall vat SLATILOTWOOUE TG00 oL HETABANTEC polalouv 1) OxL.
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1.3. Fevetikn npodLaBson Kapdiayyeitokwv Noonuatwv

OLmoAumapayovtikég aoBéveleg kabopilovtal amnod évav aplBuod YEVETIKWVY Kal TIEPLBAAAOVTIKWV
napayoviwy. Ot aoBéveleg auTég, omwe yia mapadetypa n KN, o ZA 11, o kapkivog kat Stadopeg
PUXIKEG VOOOL, BploKovTal OTO EMIKEVIPO EMIONULOAOYWVY KOl YEVETLOTWY, AOYW TNG EMISPAONG

TOUG otnV SnUooLa uyela o€ MaykoouLo emninedo.

H mtpodiabeon yia KN StadpEpet HETAEU TWV ATOUWVY KAl OL YEVETIKOL TOAUpopdLopol Stabétouv
poAo kAeWdl o autr tnv Stadikaocia. Evoelktika, oe peAétn SLIOVUWVY dAvnke OTL uTtApxeL 57%
Kall 38% KANPOVOULIKOTNTA YLa oTedavLaio VOOO O AVTIPEG KOl YUVALKEG, avtioTolya (ZDRAVKOVIC
et al. 2002). Ze veotepeg NAKLEG €xeL pavel OTL oL yeveTikol MoAUpopdLopol cupBaArlouy o pia
20-60% auénon tou Kwvduvou yla otedaviaio vooo (CHAER et al. 2004). To MZ eivat pa cuvBeTn
Slatapayn Ue Loxupr YEVETIKA IPodlabeon, kaBw¢ oL peTaBoAKEC SlatapaxEG mou oxetilovral
HE To ouvépopo abpoilovtal o€ OLKOYEVELEG, KATL TTOU SEelXVEL €va KOLWVO YEVETLKO UTIORaBpO
(ZABANEH AND BALDING 2010). Eivat moAU mBavov oL EMPEPOUG HOVO-VOUKAEOTLOLKOL
noAupopodLopot (single nucleotide polymorphisms, SNP) va cupBaAAouv otnv €vapén kat tnv
€€ENLEN TOU ouVEPOPOU AAAA 0 CUVOUAOHOC TIOAAATIAWY YEVETIKWY TIOAUUOPPLOUWY VA EXEL
loxupotepn emnidpaon (LEsNicK et al. 2007). Zuvenwg, n €psuva yla tnv Slepelvnon Kal
TOUTOTIOLNON TOUG €lval EKTETAEVN TIG TeEAsuTaieg SUo Sekaetieg (CAMBIEN et al. 1992; LEE et al.

2006).

Ma tnv avalitnon KoWwyv YEVETIKWY TTIOAUOoPpdLOUWY, oL omtoiot cuBAAouv oTnv attioAoyia tng
noAumtapayovtikng KN, xpnotpomnowiBnkav Suo npooceyyioels. H mpwtn, n onoia nmepthapBavel
TI¢ peAéteg unoPnpuwv yovidiwv (Candidate Gene Studies), gival kaBodnyolpuevn amod tnv
EPELVNTIKN UTIOBeoN, evw n &eltepn TMEPNAUPBAVEL TIG HUEAETEG OAPWONG TOU YOVIOLWHUOTOG
(Genome-Wide Association Studies, GWAS)- kot 6ev Baciletol 0g KAMOLO €K TWV TPOTEPWV

€peuvNTIKN uTt6Beon(Loos 2012a).
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1.3.1. MeAéteg unoPndlwv yovidiwv

OL peAéteg unoPnduwv yovidiwv Baoilovtal otnv tpéxouosa yvwon tn¢ PloAoyiag Kat tng
naboduaolodoyiag g mpog e¢€tacn vooou. OL yeveTikol mapayovteg mou SlepeuvhOnkayv
KUPLWC O€ AUTOU TOU TUTIOU TLG LEAETEC, €lval Lovo-VOUKAEOTLOLKOL ToAUpopdLopol (SNPs) mou

evrtornilovtav ota yovidia avtd (Loos 2012a).

lotoplkd, n emtuyio TN¢ mMPwtng UeAETng umoyriplou yovidiou otnv tautomoinon &vog
YEVETLKOU TIOAUopdLopoU Ttou cuvEBaAe otnv mpodldBeaon yia KN dnuoactevtnke oto Nature to
1992. EldikOTEPQ, N peAETN Slepeuvoloe €vav MOAUPOPdLOUO TTou evtoTmi{ovtav oTo yovidlo mou
KwSLKoTtolel TO EVIUPO PETATPOTIAG TNG AyYELOTEVOLVNG ( angiotensin-converting enzyme-ACE)
Kol £6eL€e OtTL oL opoluywteg piag Staypadnc oto ACE yovidio Bplokotav og unAdtepo kivduvo
yla Epdpaypa tou puokapdiouv (CAMBIEN et al. 1992). Eva AAAO MopAdELy O TTOU QVTAVAKAQ TNV
gmTUXla AUTAC TNG TPOOEYYLoNG Elval n tautonoinon vog MOAUHOPGLOUOU OTO YOViSLo TNG
anoAutonpwteivng E (APOE), to omoio mailel onUavtlikd POAO OToV METABOALOUO TNG
XOANotePOANG (SONG et al. 2004). Amo tnv AaAAn mAeupd, peAéteg oe avOpwmoug kat {wa
amoSEeLlKVUOUV TOUG TIPO- KAl avTl-aBnpoyovoug poAoug Tou yovidiou tng mpwteivng petadopa
TWV €0TéPWV XoAnotepOAng (cholesterol ester transfer protein -CETP) mailovtag poAo KAeLsl

otnVv avtiotpodn petadopd tng xoAnotepoAng (VOURVOUHAKI AND DEDOUSSIS 2008).

H yvwon mou amoktrBnke o oxéon pe tnv maboyéveon kal tnv Beparneia twv KN anotéAeoe tnv
EMAVAOCTAON TWV HEAETWV TwV uTtoPrdLwv yovidiwv HEocw TG TauTomoinong moAupopdLopwy
o€ yovidla mou oxetilovtal pe OTAVLEG Kal LovoyoviSlakeg popdec tng KN. Qotooo, oL HeAETEC
OUTEG amoleixbnkov QVEMOPKEL OTNV TOUTOTOLNON TOU YeVeTkoU umofdabpou Twv
moAuyovidlokwv popdwv KN, cupmepllapfavopévng tng otedaviaiog kupiwg Adyw 1) tou
TIEPLOPLOUEVOU aplBpol moAupopdlopwyv Tou SlepeuvnOnKe, 2) TwV HIKPWV HeyeBwWV
Selypatog, dpa KAl TNG MEPLOPLOPEVNC LOXVOE TOUG YL TOV EVIOTILOO TIOAULOPPLOUWY HE HETPLA
HEYEDN emibpaong, 3) Tou OTL n yevetlkn Towkihopopdia tou umoPndlou yovidiou bev
SlepeuvnOnke dle€odika kabwg kat 4) tou OtL n umoynolétnta tou yovidiou Paciotnke oe
mieploplopéva Bloloyika Sedopéva (Loos 2012a). Qotdéoo, MPOoPATEG UETA-OVAAUOELC TWV
gupnuatwy peAetwv uroPndwyv yovidiwy, ol omoieg xapaktnpiloviav Kat amod peyalutepn
LoxL, €lxav w¢ AMOTEAECUA TOV EVTOTILOUO TTOAUMOPDLOUWY TIoU eviomilovTtal yla mapadelypa

oTo yovidlo mou oxetiletal pe tn Ammwdn pala kot tnv naxvoopkia (Fat Mass and Obesity gene,
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FTO) oL omoiot oxetilovtal pe TV maxvoapkio kat tov ZA Il. H peta-avaluvon smiPBeBalwoe tnv
ox€on Tplwv moAupopdLopwv oto yovidlo FTO (rs9939609, rs8050136 kat rs10421085) pe to MX.
H yevetkn avaiuon €6eiée otL To FTO oxetiletal onuavtika pe to M2 kal n oxéon autr dgv
kaBopiletal amod toug moAupopdLopous rs9939609 kat rs1558902, yeyovog mou Selyvel OtL N
YEVETIKA avaAuon SUAAAUPBAVEL EMITUXWG TN CUCOWPEUTIKA emibpacn mou mpoodibouv ta
eTUUEPOUG SNPs. ZUpdpwva He Ta amoteAéopata autd, To yovidlo FTO lowg Stadpapartilel
ONUAVTIKO pOAo oto MI kal mbava otoxevovtag o€ auto to yovidlo va obnynBouue oe

OTPATNYLKEG yLa TNV TPOANYN Kat Tn Bepaneia tou M2 (WANG et al. 2012).

1.3.2. MeA€teg 0ApwonG TOU YOVISLWHATOG

OL peA€teg oapwong tou yovidlwpatog dev Bacilovtal o€ KATOLO EPEUVNTLKY UTOBEDN €K TWV
TIPOTEPWVY KAL ATIOOKOTIOUV OTOV EVIOTLOUO VEWV, W OVOUEVOUEVWVY YEVETIKWVY TIEPLOXWV, OL
omolie¢ cuoyetilovtal pe tov dawvotumo mpog diepevvnon. H mpdodog mou cuvteAEoTnKe Tal
TeAeuTala XPOVLOL OTOV EVTOTILOUO YEVETLKWY TIOPAYOVIWYV TIOU OXETI{OVTAL UE KOLVEG O0OEvELEG
ocuvunephapPBavopévng kat tng KN odeiletal oe peydAo mocooto otny TeEXVOAOYLKH avamtuén, n
omola ouvéBale adevog oTnV ypriyopn Katavonon TnG OPXLTEKTOVIKAG TOU ovOpwrivou
yovidlwpatog [0nmweg kataypddeTal Kal 0Toug XAPTEG TWV TPOoYyPAUUATwY Human Genome
Project, International HapMap (http://hapmap.ncbi.nim.nih.gov/) kat 1000 Genomes Project
(http://www.1000genomes.org/)] kot adeTEPou oTNV YPriyopn YOVOTUTINGN TIEPLOCOTEPWY TOU
€VOG eKatoppupiou moAupopdlopwv (Loos 2012a). Méxpl OTWYHAG £XOUV  EVTOTLOTEL
TLOAUAPLOEG YEVETIKEC TIEPLOXEC, OL OTIOLEG CUCXETIOTNKAV UE TIEPLOCOTEPEC aTtd 160 aoBEVELEC
(Ewkova 1.2.) (HINDORFF et al.). H smutuyxia Twv HeAETWY auUTOU TOU TUTIOU EYKeELtal 1) otnv
HEYAAUTEPN OVAAUCKN TOU YOVISLWHOTOC HE QMOTEAEOHA Vol aufavovtol Kal ol TlavotnTteg
EVTOTILOMOU TLG YEVETIKNG TIEPLOXAG TIOU CUOXETI(ETAL UE TOV GALVOTUTIO, 2) OTO YEYOVOG OTL N
OUOXETION SlEpELVATAL OE 1N OUYYeVIKA atopa e€aodaAilovtog £ToL eUKOAOTEPA HEYOAUTEPN
HEYEDN Selypatog, apa kol peyaAutepn LoV Kal 3) otov eUPWOTO oXeSLAOUO TOUG, O OTOoiog

amoteAsital anod dUo otadla, To oTAdLo eviomiopoU Kal Tto otdadlo emaAnBsuong (Loos 2012a).
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Y& MpoodaTn UEAETN 0APWONG YOVISLWUOTOC CUCXETIOTNKE N dldyvwon tou M kat evog nén
yvwotol Autdatpkol yevetikol tomou (APOA1/C3/A4/A5) oto xpwpoowpa 11, av kot otn
HEAETN QUTH CUMUETEXAV 650 ATOMA PE KPLTAPLA LOVO TNV AuENUEVN YAUKOTN OipaTOoG KoL TNV
UTIEpTOON O oUyKplon He 169 dtopa mou eixav povo diatapaypéva emnineda TplyAuKepLdiwv
kat HDL xoAnotepoAng. e cupdwvia e ta mapandvw, 5 moAupopdlopol mou mpoéodata
Bp€bnke va oxetilovtalr pe 1o MZ amd to STAMPEED Consortium (KRAIA et al. 2011)
ouoyetiotnkav emniong pe Stadopoug Autidalpikol petafoliteg kat oxL pue tn yYAukoln. Ta
EUPNUATA AUTA TTPOTEIVOUV OTLYOVISLO TTOU CUUETEXOUV OTO HETABOALOUO TwV Autdiwy mibava

va £XouV POAOo KAeLSL oto yeveTikd umtoBabpo tou M2 (KRISTIANSSON et al. 2012).

Published Genome-Wide Associations through 12/2012
Published GWA at p<5X10°® for 17 trait categories

NHGRI GWA Catalog
T www.genome.gov/GWAStudies
S ommeewen www.ebi.ac.uk/fgpt/gwas/ EMBL-EBI

Ewova 1.2. Euprpata SnUOCLEVUEVWY PEAETWY CAPWONG TOU YOVISLWHATOG: TIEPLOXEC TOU YOVLSLWHATOG
TIou cuoxetiotnkayv pe 17 katnyopisg potvotunwy oe eminedo onpavtikotntog p < 5 * 10-8 (2012-2013)
[National Human Genome Research Institute, NHGRI catalog www.genome.gov/GWAStudies; EMBL-EBI,
www.ebi.ac.uk/ftpt/gwas] (HINDORFF et al.)

OL peléteg oapwong Tou yovidlwpatog pe ta KN éxouv tautomnotrjoet SNPs otov 9p21.3 yeveTIko

TOMO Tou oxetilovtal pe TNV otedaviaia voco (2007; HELGADOTTIR et al. 2007; MCPHERSON et al.
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2007; SAMANI et al. 2007). Méxpt to 2011 eiyav avadepBbei 35 noAvpopdplopot mouv oxetilovrav
he tnv otedpaviaia vooo (PEDEN AND FARRALL 2011). H peta-avaluon mou Site€nxObn ota mAaiola
tou CARDIOGRAM Consortium €6¢ei§e o0tL 1o rs1333049 otnv 9p21 meploxn mpoodidel 29%
avénon ava aAAnAopopdo otov kivbuvo eudpaypotog tou puokapdiou (PReuss et al. 2010).
Eniong, 13 véoL moAupopodlopol BpéBnke va oxetilovtal Pe TNV otedaviaia vooo Ka
OUYKEKPLUEVA LE abENon Tou KvdUVoU Katd 6-17% ava aAAnAopopdo (SCHUNKERT et al. 2011).
To CAD Consortium Ttoutomoinoe 5 VEOUG YEVETIKOUG TOTOUG CUUTEPIAAUBAVOUEVOU TOU
yovibiou tng Autaong (LIPA) (KATHIRESAN et al. 2009). To CARDIoGRAMplusC4D Consortium
avénoe tov aplBpd twv MoAupopPLopwY TTou oxetilovtal Ue TNV otedaviaio vooo o€ 46 0TOUG
Kaukaoloug. ZuvoAlkd, OAoL oL yevetikol mMoAupopdlopol mou €xouv avixveuBel wg Twpa
gpunvevouyv mepinmou to 10% tou kapdlayyelakou Kwvduvou (DELOUKAS et al. 2013). Av kot ot
HEAETEC OUOYXETIONG TOU YoviSlwpatog €xouv odnynoel otnv avakaAuPn moAwv SNPs mou
oxetilovtal pe tnv KN, oL pnxaviopot mou cuvd€ouv tnv yoviSLakn Le TNV GoLvoTuTLK EKppacn
napapévouv adleukpiviotol. H Stepevvnon twv alnAenidpdoewv yovidiwv-nieptBailovtog Ba
BonBriosL otnV amoKtnon yvwong Kal TEPALTEPW KATOVONONG TWV HOPLAKWY LOVOTIATIWY TNG

vOoou, e€NywvTtag LEPOG TNG EVOOATOULKNC LeTABANTOTNTAC.
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1.4. ANANAETILOPAOELG YEVETIKWV-SLATPOPLKWV TTAPAYOVIWV OTNV

KapdLayyelakn vooo

OL moAunapayovtikeg aoBéveleg, omwe n KN, eival to amotéAeopa tng enibpaong mAnbwpag
VEVETIKWV Kal TEPLBAANOVTIKWY TTOpayOVTWV (SCHWARTZ AND COLLINS 2007). Ot LeAETEC 0dpwaongG
TOU YOVISLWUOTOG €XOUV €VTOTOEL TOAUAPLOUOUG KowvoUG ToAUHopdLOpOUE oL omoiol
ouoyetilovtal pe apketég aobéveleg (HINDORFF et al.). Qotdoo, toco n enibpaon tou KAOe
TIOAUMOPDLOUOU XWPLOTA 000 Kal n abpoloTikr) Toug enidpacn otov Kivéuvo tTwv acBevelwv
elval pkpn €wg HETPLA KoL e€nyoUV HOVO €va LLKPO LEPOC TNE KAnpovoulkotntag (MANOLIO et al.
2009). Evw Kal n TpoyvwOoTLKN ToUG Lkavotnta eivat emiong pikpn (Loos 2012b). EmutAov, €xel
oavadepBel otL akoun kat n StabBeouotnta oAOKANpou Tou yoviSlwHOTOC (owg va eivat
TIEPLOPLOUEVNG KAWIKNG onupaoiag (RoBERTS et al. 2012). Ot aMnAemIOPACELS YEVETIKWV-
TEPLBOANOVTIKWY TTAPAYOVTWY AOTEAOUV Hiot onUaAvTLKA €vvola otnv eEeAKTIKN BloAoyia. MNa
napadeypa, ot oAAnAemidpdocelc odnyouv otnv PaALVOTUTIKA TAQOCTIKOTNTA, OTOU EVaC
OUYKEKPLUEVOG YovOoTumtlog odnyel oe Sladopetikolg dalvotumoug o amavinon Twv
nieplBaAlovTikwy cuvenkwv. Auto To paopa Twy bavwy Gpatvotunwy, ONwc N oklopopdia
otov kivbuvo plag aocbBévelag, €xel meplypadel wg ‘kavovag avtidpaong’ (‘reaction norm’)
(P1GLIUCCI). Zuvenwc, ot aAANAeTSPACELS (oW e€nyoUV éva PEPOC TOU KIvOUVOU TwV aoBevelwy
n/kat iowg cupBaiouv otnv KOAUTEPN KATAVONGCN TNG YEVETIKAG BAoNG Twv acBevelwv (THOMAS

2010).

EmunpooBeta, €va HéEPOG TOU KWWOUVOU TwV TIOAUTIAPOYOVTIKWY 00BeVELWY EVOEXOUEVWE VO
odeiletat oTig AAANAETIOPAOCELC YEVETIKWV-TIEPLBAAAOVTIKWVY TTapayovIiwy. H Sltepelivnon Toug
Uopel vo CUUPBAAEL OTOV EVTOTILOUO VEWV TIEPLOXWV TOU YOVISLWHATOC, OL OTIOLEC EMNPeAlouV
Tov Kivbuvo piag aoBeévelog pHOVO HEOW TNG OUVEPYLOTIKNC TOUC OpAoNnC HUE OPLOUEVOUC
nieplBaAlovtikoug mapadyovtes. H avtiotpoda, oplopévol mepBarlovTikol mapAayovteg Umopel
va emnpealouv POvVo €va PEPOC Tou MANBuopoU pe auénuévn yevetikn mpodiabeon yla pia
oaoBévela. EmumAéov, n PEAETN TOUC UMOPEL va 08NYNOEL OTOV EVTOTILOUO TIPOYHATIKWY ALTLWV
ETEPOYEVELOG, N omola mpokaAsital and Sdwadopéc otnv £kOeon oe kamolo mePLBAANOVTLIKO
napayovta (THomMAs 2010). H aduvapia emaAnBsuong Twv EUPNUATWY TWV LEAETWY 0APWONG
ToU yoviSuwpatog nibavoloyeital 0Tl odpelleTal KoL 0TNV TAPATNPOUUEVN ETEPOYEVELA UETALY

TwV peAetwv (I0ANNIDIS 2007; GREENE et al. 2009). TéAog, onUavTikeEG Ba pumopovoav va ival ot
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OUVETIELEG KOL OTNV SnuoOoLa uysia Kal TNV e€aTOULKEVUEVN Ttapox dpovTidag péoa amo tn
Snuoupyia povtéAwv nmpoPAedng kivbuvou aoBevelwv, ota omoia Adappfdavovtat umoPLy Kat ot

OAANAETUOPACELG YEVETIKWV- TIEPLBAAAOVTIKWVY TtapayovIwy (THOMAS 2010).

Av Kat ot aAANAETIS pAOELG YEVETIKWV-TIEPLBAAAOVTIKWVY TTapayovTwy Ba propovoav va Swoouv
QMAvIAoELS ota mpoavadpepBévia BEpata, n SlEpelvnon yla TOV EVIOTUOMO TOoug Sev ATav
ETUTUXAG KATA TLG TtpOoNyoUUEVEC SEKAETIEG, adol Ta MeEPLOCOTEPA euprpata Sev unopeocayv va
enaAnBeuvBbolv. Qotdéoo, pe TNV €AEUON TWV MEAETWV CAPWONG TOU YyoviSlwuatog, Mia
Stadpopetiky pebodoloyia, n omoia Sev Baociletal o KAMOLA EPEUVNTIKN UTIOOEON €K Twv
nipotépwy, kéPSloe £€6adog Kal otnV HEAETN OAANAETILOPACEWVY YEVETIKWV-TIEPLBOAAOVTIKWY

mapayoviwy (THOMAS 2010).

XapoKTnNPLoTIKO mapadelypa piag tétolag npoomnabelag anoteAet n peAétn twv Surakka kat cuv.
(SurakkA et al. 2011), otnv omola TPAYUATOMOLRONKE CAPWON TOU YOVISLWHATOC Yl TOV
EVTOTILOUO AAANAETILOPACEWVY HETAED YEVETLKWV Ttapayoviwy (~2,5 ekatoppvpla HapMap kool
TIOAUOPGLOUOL) KOl TPOTTOTOLACLUWY Tapayoviwy Kwvduvou (duAo, AMZ, Adyog mepldEpeLag
Héong/mepldépela oYWV, KATIVIOPA KOl KATOVAAWGCN OAKOOA) OTLG CUYKEVTPWOELS AUTLSIWV
0poU. ITO MPWTO OTASLO, MPOYUATOTIOONKE 0APWON TOU YOVISLWHATOG Yl TOV EVIOTLOUO
TLOAUOPLOUWY, OL OTIOLOL TPOTIOTOLOUV TN OXEON METALU TWV TAPAYOVIWY KLvSUVoU Kal TwV
OUYKEVTPWOEWV TwV AUTSiwv o€ 18 peAéteg atopwyv Eupwnaikng kataywyng (N = 32.225). Itn
ouvéxela, 18 moAupopolopol pe evdeifelc aAnAemidpaoncg emAéxbnkav yia dlepevvnon oto
otadlo ¢ emaAnBesuong (N = 14.889). H teAkr) PeETO-avAAUCN EiXE WG OMOTEAECUA TOV
EVTOTILOMO TNC aAAnAenidpaong petafl tou moAupopdlopou rs6448771 oto XpwHOoWUA 4 pE
Tov AOyo mepldEpelag péong/mepldépela LOXIWV OTn CUYKEVTPWON OAKNG XOAnotepOAng. H
ouoxEtion HeTtaél Tou AOyou TepLPEPELOG HEONC/TIEPLPEPELD LOXIWV KOl TWV OUYKEVIPWOEWV
XOANOTEPOANG ATaV LoxupoTEPN Katd 64% ota dtopa pe Suo G alAnAopopda yla Tov
TIOAUHOPPLOUO rs6448771 kot g€nyovoe to 0,5% kat 0,2% tnNg oUVOALKNG Slakupavong Twv
OUYKEVIPWOEWV XOANOTEPOANG TwWV veapotepwy (LEon nAtkia: 37,6 €tn) kal ynpaldtepwy (LEon
nAkia: 61,5 £€tn) oTtOpwv. ITIC OTPWHATONMOLNUEVEC avaAUoel oUpdwva HE Tov Aoyo
nieplpépelog peong/nepdepela loxiwv (tpttnuodpla), mapatnendnke avénon tou peyEBouc g
enidpaong Tou MOAUHOPPLOHOU OTN CUYKEVIPpWON XOANOTEPOANG KATA TNV HeTdBaon amd to

XOUNAOTEPO TPLTNUOPLO OTO peyaAltepo. H emidpacn tou moAupopdlopol TOCO OTN
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OUYKEVTPWON XOANOTEPOANG OGO Kol 0TOV AOYO TepLlPEpelag pEang/meplPpEpela LoXiwv NTav pn

ONUAVTLKA.

Mia mpokAnon yia TG MeAETeEG aAANAeTUSPAOCEWY YOVISLWHATOG-TtepIBAAAOVTOG €lval Ta
€€ALPETIKA PeYAAa PeYEDN SelypaTog MOU amattouvtal yio TV e€aoddaAlon tng amapaitnTng

Loxvoc.

ErutAéov, n emiloyn Twv mapayoviwy nou Ba emidexBouv npog Stepelivnon amoTeAEL pia akoun
MPOkAnaon, adou n avaluon oAwv Oev eival ePLKT UE TNV TPEXOUCA TEXVOAOYLKN uTtOSOUN

(THomAS 2010).

OuL Patel et al. (PATEL et al. 2013) yiwo TOV €VIOTMIOUO OAANAETIOPACEWV YOVISLWUATOG-
nieptBarlovtog otov A tUmou 2, eméletav npog Stepevvnon 18 kowoug MOAUHOPPLOLOUC TTIOU
OVTLOTOLYOUV OTIC TIEPLOXEC TOU YOVISLWUATOG TTOU CUOXETIOTNKAV e Tov XA TUTou 2. Na tnv
emloy] Twv TEPBaloOVTIKWY Tapayovtwy, Oleffyayav pia  PEAETN oApwong Tou
neptBarlovto¢ (Environment-Wide Association Study, EWAS) — avaloyn HE TIG HEAETEG
ocdpwong tou yovibtwpato¢ (GWAS) — katd tnv omoia evtomiotnkav 5 mepiBaiiovrtikol
TLOPAYOVTEG, Ol OTMOLOL CUOXETIOTNKAV CNUAVTLKA HE Tov XA tumou 2 (PATEL et al. 2010). To
TIAEOVEKTNMO QUTAG TNG MEBOSOU €ykeltal OTO yeyovog OTL eEakoAOUBElL va emITpEMEL TNV
Snuoupyla epeuvnTikwy uMoBEcewy, evw apdAAnAa meplopilel Kal Tov aplBpd Twv eAEyxwv

niou Sie€ayovral (PATEL et al. 2013).

Mia mpoodatn HeAETn otov 9p21 YEVETIKO TOMO, TNV XPWHOOWHLKN TIEPLOXN TIOU EXEL
OlepeuvnBel ektetapéva, tavtonoinoe aAAnAerudpdoelg petafl SLatpodlkwy MPOTUNWVY Kol
Tou rs2383206 otov kapdlayyelako kivbuvo. Ta amoteAéopata £6el€av OTL Atopa opoluya ylo
0 aAAnA6popdo kivduvou (amo tnv peAétn INTERHEART) ou akoAouBouaoav AlyOTepo UYLELVA

Slawta 1,6- 2,0 popég peyaAutepo kivbuvo yla Eudpaypa tou puokapdiouv (Do et al. 2011).

Ze OtL adopd T aAAnAerudpdoelg yoviSlwv-8latpodng oTIG KAWLIKEG €KONAWOELS TNG
0ONpookANPWTIKAG Sladlkaciag UTIAPXEL LOVO Hia HEAETN o avBpwTmoug Tou e€etalel TNV
enidpaon petafl tou yovidiou tou ekkvntr tng 5-Autofuyevaong (5-lipoxygenase promoter
ALOX5) ko tng Statpodpikrc mpooAnPng oTo MmAX0G TOU HECOU XLITWVA TNG KAPWTLOLIKAC apTnplog.
Ta amoteAéopata €6si€av OtL auvénuévn mpooAndn w-6 Autapwv oféwv oxetilovtav pe
QUENUEVO TIAXOG TOU LECOU XLTWVA TNG KAPWTLSIKAG aptnpiog povo petafl Twv atdopwy pe Suo

onavia aAAnAopopda tou ALOX5 gene. Amo tnv aAlAn n mpooAnyn w-3 Autapwv ofEwv
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oxetilovtav avtiotpoda LE TO TTAXOC TOU HECOU XLTWVA TNG KAPWTLOIKAG aptnpiag Lovo PeTal
TWV atopwV pe dVo onavia aAAnAopopda tou. Ta amoTEAECUATA QUTA TIPOTEIVOUV YLa TIPWTN
dopa OtL oL aMnAemiSpdoelg petafl yovidiwv pAeypovwdwy Stadikaotwy kat dlattag pnopel
va odnynoouv otnv €vapén tn¢ abnpookAnpwaong otoug avBpwroug, eupiuata mou xprlouv

enaAnBevong (DWYER et al. 2004).

INUOVTIKEG OAANAETUOPACELS YEVETIKWV-SLATPOPLKWY TIAPAYOVIWY £Xouv avadepBel yla to
APOE vyoviblo. Zuxvp kotavaAwon €AoloAASOU Kol TIOAUAKOPECTWYV AUTapwV OfEwV
ouoyetiotnke pe avénon Twv tPLyAukeptdiwyv kat tng LDL-xoAnotepoAng otoug ¢opeic Tou E4
oaAAnAoudpdou. Avtibeta, otav n avaAluon 6e€nxbn puovo oe avipeg ¢pavnke otL n vPnAn
npooAnyPn ehatohdadou oxetilovray pe xapunAa enineda LDL-xoAnotepoAng otouc dpopeic tou E2
oaAAnAoudpdou. Emiong, vPnAn mpocAnyn TMOAUAKOPECTWY AUTAPWY OLEWV OXETIOTNKE LE
HELWMEVA TPLYAUKeEPLSLO O0E AVTPEC KaL Yyuvaikeg dopeic Tou E2 aAAnAopopdou (DE ANDRADE et al.
2010). Ze otL adopd Ta Kopeopeva Autapd oféa ta dtopa ¢opeic tou E4 alAnlopopdou
Bplokodtav oe uPnAotepo kivbuvo yla otedaviaia vooo yla mpdoAnn KOPECSUEVWY AUTapwVv
ofewv peyalltepn tou 10% tng evepyelakng mpooAnyng os oxéon Pe Ta Atopa tou E2

oaAAnAopopdou (CORELLA et al. 2011).

Zuvoyilovtag, oL mpoavadepBeioeg peAéteg amotelolv mapadeiypata pebodoloylwv, ot
omolie¢ Ba pmopovoav va akoAouBnboulv yia TNV diepevvnon oAANAETILOPACEWY YEVETLKWV-
TEPLBOANOVTIKWY TOPAYyOVIWY Xwpic va Boaoilovtal oe KAmola €peuvnTiky umoBeon (my
BloAoyikr) ocuoxétion Tou yovidiou). Av kol TOAEC UEAETEC 0APWONG TOU YOVISLWUATOG
otepouvtal TepLBaAlovtikwy deSopévwy, TIOAAEC amd autég Baoilovtal oe MONULIOAOYIKEC
HEAETEG N MeA€Te¢ aocBevwv POPTUPWY, OTIG OToleg €xel yivel kal kataypadn Twv
nieptBoarlovtikwy Sedopévwy Kal Ba pmopoucav va xpnolpomolnBolv yla TNV €UpPeon
OAANAeTUOPACEWY YEVETIKWY — TIEPLBAANOVTIKWYV Ttapayovtwy (THOMAS 2010). OL mepLocOTEPES
PooTaBeleg, WOTOOO, HEXPL OTIYUNG Baaoilovtal kuplwg otn Siepevvnon aAAnAsmdpaoewv
HETAEU YVWOTWV TIEPLOXWV TOU YOVISLWHATOC ylat KAmolo ¢alvotumo, OMwG QUTEC €XOUV
TPOKUPEL QMO META- QVAAUOCEL MEAETWV 0APWONG TOU yovidlwpatog, He Slddopoug
nieplBaANOVTIKOUG Tapayovteg — ouvnBwe meptBaAlovTikoUg MapAyovteg KvdUvou yla Tov

ekdotote palvotumo.

O avBpwmivog TANBUGCUOG elval OPKETA PEYAAOG KL OXETLKA TTOAALOG, £XEL UTIOOTEL Evav aplBuo

SLOOTPWHATWOEWV KAl SLOLPECEWY, EVW TAUTOXPOVA TO ATOUA OTLG UTIOSLALPEDELG QUTEC Elval

47



OVOUEULYHEVA Kal €xouV eykataotabel og meplBaAlovta mou dtapEpouv MOAL peTatl Toug. Eav
VEVETIKA SlopopeTikol PETAED TOUC UNXAVIOUOL £XOUV WG ATIOTEAECO OXETIKA OUOLEG KALVIKEG
eKONAWOELG TNG aoBEVELAG, TOTE SLAPOPETIKEG YEVETIKEG TTAPAAAAYEG, KABeUla amo TLG omoieg
emdpa otoug SLahOPETIKOUG AUTOUG PNXAVIOUOoUE, Tiibava va eival dtavepnuéveg oe oAOKANPO
Tov avBpwrivo mANBuoud. Kamoleg and autég Tig mapaAlayég Ba €xouv emiBAafeic embpaoelg
ota dtopa (mbava povo g KAMoLouG UTO-TIANBUCHOUG), eite eMeLd) CUVUTIAPXOUV OTA ATOMA
outa pe aAAa yovidia mou podlabétouy otnv aobévela, ite emMeldn Ta ATOUO AUTA EKTIBEVTAL
o€ mepBarlovta ou emibewvwvouy f evioxVouv tnv eruPBAapn enidpaon tou yovidiou. H pign
0UTA TWV YoVISiwv propel va dnuLloupynoel TOO0 HEYAAN YEVETLKA ETEPOYEVELD, WOTE ATOUA UE
TLAPOMOLEC KALVIKEG EKPPATELG TNG ACOEVELAG VO £XOUV SLaPOPETIKA SUGAELTOUPYLKA YovidLa WG

ottia yla Ta Kowa auTtd KALVIKG XOPOAKTNPLOTIKA.

H amopovwon Kol 0 XapaKTtnpLlopog Twv yovidiwv mou emnpedlouv T OUVOETEC A0BEVELEC
amoteAel pa SUokoAn dtadikaaoia, adou n cuPBoAn evog Lovo yovidiou otnv acBévela pmopet
va emioklaletal anod aAlka yovidia. EmumpocBeta, kabe mapdyovtag mou cUPBAAAEL oTnv
aoBévela mBava va mapouaotaletl e€aptnon anod To mAaiolo péoa oto omolo Bploketal, kKabwe n

emBAafng tou enidpaon unopel va eival opatr) povo mapouvcia GAAWV apayovIwy.

OL oUvBeTeg Slatapaxeg dev akoAouBoUV akplBwG TOUG HEVTEALKOUG VOUOUG AOYW TTOAUTIAOKWV
TIAPOYOVIWY, OMw¢ ta dawvoavtiypada, n YEVETIKN ETEPOYEVELD, N TOWKIALO OTNV KALWLKA
£€kppoaon, VEEG LETAAAAEELG, N ateANC SLElodUTIKOTNTA, N TIOAUYOVLISLAKA KANPOVOULKOTNTA KOl
oL mepBariovtikol kivbuvol. Movo évag cuvbuaoudG TwWV YEVETIKWY Kal TEPLBAAAOVTIKWY
TIapOyoVIwyY KvdUvou odnyouv otnv epdavion Tou gatvotumou, evw Sev eival EgkaBapo mdool

Kall TG00 LoXUPOL €lvalL oL EMUEPOUC TTAPAYOVTEG QUTOL.

Ouwg, oMol auvtol ot mBavol cuvbuacpol MePPAAAOVIIKWY KAl YEVETIKWY TAPAYOVIWY OTOV
KAOg unto peAétn mMAnBuopd cupBariouv otov B6puPo. O BOpUPBOG AUTOC UELWVEL TN OTOTLOTIKN
LoxU TIOU QUTALTELTAL YL TV AVIXVELON TIPAYHOTLKWY CUCXETIOEWV N} avaAUCEWV cUVEEONC OTOV

UTO PUEAETN MANBuoUO

Emopévwg, oe etepoyeveic MAnBuopoUg amattouvtol peydla delypata yla va emtevxBel n
OUTTOULTOVULEVN OTATLOTLKA LoXUC YL TNV QVIXVEUON YEVETIKWYV TTAPOyOVTwyY Klvduvou. Avtibeta, ot
TIEPLOOOTEPO  OMOLOYEVELG TIANOBUOUOUG OMWEG OL  OTOMOVWHEVOL, OTOUG OToiloug N

TEPLBOANOVTLKA TIOLKIAOTNTA €lval XOUNAOTEPN KOL N YEVETIK oUVOeoN avapévetal va ival
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Alyotepo TOAUTIAOKN AOYW TOU ¢oalvouEvou TNG apxng tou oputr, BeAtiwvetal o Adyog tou
onuato¢ mpo¢ to BopuPBo. EmutAéov, to Pawvopevo tng avicopporiag ocUvOeoNnC OTOUG
TANBUOUOUC aUTOUG amoteAel éva MOAUTIHO epyaldeio yia Tn xaptoypadnon yoviSiwv. MNa toug
Tapamavw Aoyoug, To Selypa amd évov omOUOVWHEVO TTANBUOUO TIOU QTALTE(TAL Yyl TNV

eMITEVEN OTATLOTIKNAG LOXVUOG lval TIOAU UKpOTEPO (HEUTINK AND OOSTRA 2002).
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1.5. Fevetika anopovwpévol nAnbuopol

O mAnBuopog otnv 'n aplBuel mepimouv 7.5 Sioekatoppvpla Atopa kot umodlalpeital oe
TIOAAOUG Slakpltoug umonmAnBuopoUg, oL LEYAAUTEPOL Ao TOUG OMOLOUG OVOUALOVTOL KOWVWY
dUAEC. Qg PuUAn opiletal pila peyaAn mAnBuopakn opada, n de€apevr) yovidiwv tng omolag
Sladpépel amnod ekeivn Twv AAwv opadwv. Yrtdpxouv Tpelg Lelloveg PUAETIKEC UTTOSLALPEDELG, N
Kaukaola GuAn, n pavpn ¢uln Kat n actatikn Guldn, KABe pio ano tig onoleg anoteAeital and
oavapiBunteg yevetika StadopeTikéC UTTOOUASEC. MapOAO TTOU TA XPWHLOCWHOTO KOL OL YEVETLKOL
TOMOL €lval TAUTOONUA O OAa Ta MEAN Tou avBpwrivou €idoug, oL CUXVOTNTEG TwV
oAAnAopopdwv o TIOAAOUC YEVETIKOUC TOTIOUG TTOLKIAOUV ONUAVTIKA avapeoa ot Stadopeg
TIANOUOULOKEG OMAdEG. ZuvnBéotepo eival ta Stadopa alAnAopopda va €xouv SLadOPETIKES

ouxvotnteg o€ StadopeTikou ¢ MANBUCUOUC.

Baon twv yevetikwv Sladopwv HeTafl Twv GUAWV Kal TwV umonmAnBuouwy Toug €ival oL
HETAAAAEELC. TV eykaBidpuon yeveTIKwY Stapopwv HETAEL TMANBUCGULOKWY OpASwV eMETpePav
N €AoYy €UVOIKWV HETAAAAEEWY, WG ATIOKPLON OE CUYKEKPLUEVEC TIEPLBAAAOVTIKEG CUVONKEG,
N n tuxaia emBiwon oplopévwy oubetepwy 1 Kal emPAafwyv HeTaANAEEWY 0 CUVOUAOUO UE
évav PBabuo avamapoywylkig amopovwons HeTagl Twv opddwv. H petavdoteuon twv
MANBuoUWVY Kol Ta yewypadlkd eumodia mou Staxwpllav TIC TEPLOXEC OTMOU KATOLKOUOOV
obnynoav oe yewypadikn amoudvwaon kal dnuiovpyia meplocotepwy dlakpltwv GuAwv, Pe
dlaitepa oUVoAa yoviSLaKwV cuXVoTNTwV N KABe pia. Tuxva udiotavrol TepAoTLeC SLodOopES
OTLG CUXVOTNTEC TwV aAANAoUOpPwWV avapeoa otig MTANBuoULaKkEC opades. Ot SladopEG AUTEC
evrtornifovtal t0co o€ aAAnAOpopda TTOU TIPOKAAOUV YEVETIKEG AODEVELEC 00O KOl OE ETAEKTIKA
OUGETEPOUG YEVETIKOUC O€lKTEG, OMWG €lval OPLOUEVEC OMASEC aipotog, moAupopdlopol

MPWTEIVWV Kal TtoAupopdLopot tou DNA (THompPsON 1991).

1.5.1. Nopog Hardy-Weinberg

H BepeAwdng apxni Hardy-Weinberg avadépel mwg oL yovOTUTIOL KOTAVEUOVTOL AVAAOYQ E TLG
OUXVOTNTEC TWV OTOULKWY dAANAOUOPpPWV oTOV TANBUGCUO KAl TopapEVOUV oTtaBepol amo yeved

O£ YeVEQ KoL amoteAel akpoywviaio AiBo tng mAnBuoplakng yeveTtiknc. O vOUOC auToC TIHPE TO
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OVOHA TOU TIPOG TLURV Tou George Hardy, evoc AyyAou padnuatikou, kat tou Wilhelm Weinberg,
€vOG MNeppavol ylatpou, oL omoiol SLatuTwaoay T CUYKEKPLUEVN Bewpla aveEdptnta o Evag amno
Tov aAAo, To 1908. Mo CUYKEKPLUEVQ, EQV P ElVaL N CUXVOTNTA TOU £VOG aAAnAopopdou Kal g n
ouXVOTNTA TOU AAAOU, TOTE OL CUXVOTNTEC TWV TPLWV CUVSUACU WY TwV aAAnAopopdwy gival p2
+2pq + g2, avaAoyieg ou dev peTaBAANOVTAL ATIO YEVEQ O€ YEVEQ. ITNV YEVEQ TIOU B IPOEABEL
and tuxaieg Slaotaupwoelg o évav TMANBUCUO OTOV Omoio oL yovoturmol Bplokovtal o€
avaloyieg p2 : 2pqg : g2, oL yovotumol epdavilovral pe TiG (Sleg oxeTIKEC avaloyieg. Ekelvn tnv
enoxn Bswpnbnke amod oplopévoug MaPALeEVO To OTL €va eTIKPATEG aAAnNAOpopdo Sev augavel
OUTOMATWG TN CUXVOTNTA TOU £WC OTOU QVTLKATOOTAOEL TOV QVTIOTOLXO UTIOAELTIOUEVO, N} TO OTL
€va emPBAaBég urtoAeumopevo alnAopopdo, 8 LELWVEL AUTOMOTA TN CUXVOTNTA TOU PEXPL va
e€aleldpBel tedeiwg amd tov mAnBuopd. O vopog Hardy-Weinberg epunvevos ta aitia tg

oTaBePOTNTAC TWV YOVISLOKWY CUXVOTATWY (AAAXIQTHS 1992).

1.5.2. NMapayovteg ov S1adoPOomMOoLOUV TLG YOVIOLAKEG CUXVOTNTES

‘Evag mMANBuopog mou SLEMETAL oMo Ta BACIKA XOPAKTNPLOTIKA TOU VOpou, Bewpeital otL
Bpioketal o loopporia Hardy-Weinberg. H apxn twv Hardy-Weinberg amoteAel pia povo amnin
TIPOCEYYLON, EMELSN LOXVUEL AMOAUTA LOVO KATW OO OPLOPEVEC ELSIKEC KATAOTACELG TTIOU OTIAVLAL
ouUVAVTWVTAL 0TouG avBpwTitvoug MANBUGHoUG. O vOUOG LoXUEL EMAKPLBWE HOVO yLlo LEYAAOUG
mANBuaopoU¢, oToug omoloug uTtapyeL Tuxaia oUleuén Kal oToug omoioug Sev UTTAPXEL ETIAOYH,
HETAAAOEN 1 peTavaoteuon (THOMAS AND GELEHRTER 2003). ZuyKekpLUEVA, oL TaPadOoXEG TOU

TPETEL VA LOYUOUV WOTE va LoXUeL Kal n apxn Hardy-Weinberg sival ot €€Ag:

1. O nAnBuoudg xapaktnpiletal amo tuxaieg SLACTAUPWOELS, LUE UIKPNA 1) KABOAOU OLOLOTUTIKNA

ouleuén n evboyapuia.

2. O umd HelAETn yevetlkog Ttomog eudavilet otabepd pubuo petaAlaing, Kal ooa

pHeTtaAAaypéva aAAnAopopda xavovtal Adyw Bavatou, avtikabiotavtat amno vEeg LETAAAAEELC.

3. Aev UTIAPXEL ETIAOYH UTIEP ) KATA EVOC CUYKEKPLUEVOU Patvotumou. OAoL oL yovOTUTIOL EVOG

YEVETIKOU ToOmou eival e¢loou Blwotuot.
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4. O nmAnBuopog ival apkeTd HeyAAOC WOTE va Unv Aappavel xwpa tuxaio Stakvpavon Twv

ouxvoTNTWV Aoyw tuxaiog petafifaong KAmolou yovotumou.

5. Aev €xel aAAA€eL timota otn dourn tou MANBuopoL AOYW HETAVACTEUONG, N omola Umopst
BaBuaia va petaBAAAEL TIG YOVISLOKEG CUXVOTNTEG, aufdvovTag 1 LELWVOVTAC TOV aplBpud twv

OTOMWV HE KATIOLO CUYKEKPLUEVO YOVOTUTIO.

AmokAlon amd omoladnmote and TG CUVONKEG QUTEG UIMOPEL Vo LETABAAEL T oUXVOTNTA TWV
oAAnAopopdwv oe €va mAnBuouod kat va odnynoetl og avénon n KeElwon TwWV CUXVOTATWY TWV

oAANAoudpdwy armo T pia yeved otnv GAAn.

1.5.2.1. Mn tuyaiec StootaupwoeLg

Itoug avBpwrivoug MAnBuopolg n ouleuén elval omavia tuxaia. Eival ouvnBwg eTAEKTIKN,
eMeLdN Tt PEAN €VOG €8koU uTomMANBuopoU emAéyouv va (EUyapwWOooUV PE PEAN Tou iSlou
MANBuopoU, Aoyw PUAETIKWY, EBVIKWY, BpnokeUTIKWY 1 AAAwv KpLtnplwv. Mo cuykekpLuéva,
TLOPAYOVTEG TIOU UTIELGEPYOVTAL OTNV ETILAOYN CUVTPOPOU ElvaL N OTPWHATWAN, N OMUOLOTUTILKN

ouleuén, n ouvektikn dlacTaUpwaon Kal n cuyyevela €€ alpuatog.

1.5.2.2. Tuyaia yeveTikn mopekkAion

Emeldn o aplBpog Twv atopwyv (opoluywTtikwy 1 eTepolUyWTIKWY) EVOC MANBUOUOU Umopel va
TIOWKIAEL aTto YeVLA O€ YEVLA, OL YOVISLAKEG cUXVOTNTEC Ba KualvovTal yUpw amo Yia LEon TLUN.
Av 0 TMANBUOUOC elval TMOAU peydalog n ektpomn (MapéKKALOn) otnv €MOUEVN Yevid (mou
Snuoupyeitatl ouvnBwc pe MoANA datopa) Ba eival pkpr). Av OpwG o MANBUGUOC Elval HIKPOG
TOTE KAToLla aAAayr) 0To UEYEDBOC TWV YOUETWY TNG EMOUEVNC YEVLAG Ba EMNPEACEL SPAOTIKA TLG
YOVLSLOKEC TOU OUXVOTNTEG LE QMOTEAECH VO €0 PAVIOTEL TEAIKA OTLG EMOUEVEG YEVLEC (TTou Bal
Snuioupyouvtal PE UIKPO aplBud atopwy) éva amnd ta aAAnAopopda evog YEVETIKOU TOTIOU Kal
va otaBepomnownBei to aAlo. H Stadikaoia auth 8¢ yivetal péoa os pia yevid al\d eav og KAOe
YEVLA uTtapXeL aAlayn Tou peyEBoug tou MANBuopoL eival eMOPEVO va cuvoSeVETAL Kal oo
oAAayr TwWV yoVvISLaKWY CUXVOTHTWV EVOG I TTOAWY TTOAUHOPPLKWY YEVETIKWY TOTIWV. TETOLEG
tuxaieg oAAayeg oTLG YovidlakeG ouxvotnteg HE MANOUCHOUG HE TEPLOPLOMEVO HEYEDOG

moTEAOUV TO PALVOLEVO TNE YEVETLIKAG EKTPOTTNG KOl cUVEXIOVTAL KOlL OTLG EMOUEVEC YEVEEC. ETOL
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O£ HKPOUC MANBUoHoUC OAa Ta yovidla teivouv mpog Tov OpHOOAANALOUO, UE QTTOTEAECUA VOl

HELWVETAL N etepoluywTtia KAl n MOKIAOTNTA.

Eva TOpAdELyd TPOTOMOLNCNG TWV YOVISLOKWY OCUXVOTATWY AOYW YEVETIKAG EKTPOTING
TlapaTnNPELTOL O €vav AmopovwéVo MANBUoUo tn¢ Mevol\Baviag mou dnuoupynbnke tov 180
oL otav o Bpnokeutiky opada MEPUOVWY HETAVAOTEUCE OTNV AMPEPLKN KAl TIAPOUEVEL
OVATTOPOYWYLKA OTOUOVWHEVN amod Tote. H cuyvotnta tou A yovidiou tou ABO cuoTAiuaTOC
elval mepimou 60% otov MANBUOUO AUTO VW OL CUXVOTNTEG O APEPLKN Kat Feppavia eivat 45%

kat 40%, avtiotolya.

1.5.2.3. Jtpwuadtwon

ITpwHATOTOLNUEVOC TTANBUCOG Elval EKELVOG TTOU TIEPLEXEL Evav apLBUO UTTOOUAS WYV, OL OTIOLEC
€Xouv apapeivel Slakpltég o€ peyalo Babuo katd tn dtapkela tng e€EALENG. MNa mapddelyua, o
MANBuopog twv HMA eival otpwpatonmolnpévo¢ o SU0 HEYAAEC UTIOOUASEG, QUTH TWV
Kavkdowwv kat Twv Malpwv. Ztnv EAAGSa n oTpwpdtwon autrh Umopel va euBUveTaL OTLG
BpnoKeUTIKEG TtemolOnoeLc. MNa mapadelypa omavia cUPBAivVOUV yapoL HETAEU XpLOTLAVWY Kol

MouooUApAavwy, Yeyovog ou dltaxwpilel toug Vo mAnBuopoug.

1.5.2.4. Apxn tou 1bputn

Otav évag mAnbuopdg Snuoupyeital amod moAu Alya pévo atopa evog peyaAou mAnbuopou tote
BplokOuaoTeE o€ pla akpoaia mepimtwon dpAdong tnG YEVETIKAG ekTpomnC. H mepimtwon auth
ovopdotnke amo tov Mayr, Wputikn apxn (founder principle). To av ta yovidia mou
HETAPEPOVTAL UE AUTOV TOV TPOTIO OTOV Kalvouplo ANBuopo sival BAafepd i wdéApa eivat
Bépa tuxng. Etol n Sldomaocn €vog MANBUOUOU o€ TOAU WULKPOUG €XEL WC OTMOTEAECUA TN
Snuoupyla peyoAUTEPWV YEVETIKWV SlapopwV HETAEL TOUG TTAPA AV OO TOV apXLKO MANBuoUo

Snuloupyouvtav peyalol mAnBuopol.

Eva aloonpeiwto mapadeypa eival pa puin Ivéiavwy tou Me€ikou, ol Ramah Navaho, ot
oroloL moTeVETAL OTL €lval amoyovol 29 HOvVo WPUTIKWY MEAWV. ANAQ KoL oo aUTr) T ULIKPR

opada WpuTIKWY LEAWV N YEVETLKA CUUPBOAN oTo onuepLvo mAnBuoud Sev eival ton. AnAadn, 6
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LOPUTIKA LEAN CUVEPBAAQV YEVETLKA YLO TTAPOTIAVW OO TO 50% TWwV amoyovwy, oo Ta omnola ta

3 ywa 1o 35% ko to 1 yia 1o 14%.

1.5.2.5. Juyyévela € aiuatog

H mpolmoBeon yw tnv wx0 tou vouou Hardy-Weinberg mou avadépetal oto OTL oL
Slaotaupwoelg yivovral tuxaia o €va peyaio mAnbuoud adopd pia Wbavikn Kataotaon. Itnv
TPAYUATIKOTATA ocuvABw¢ Ta HEAN Tou MANBuopoU SlaoTtaupwvovTal PE GAAQ KOVTLVA TOUG.
AuTO BEBata e€opTATaL AMO TO TOCO HEYAAN E(vVaL N TLEPLOXN TIOU KATEXEL O TTANBUOUOG KAl Ao
TNV KWNTIKOTNTA TWV atopwv. Me auth tnv évvola €vag peyalog mAnBuopuog untodlalpeital o
HLKPOTEPOUC UTIOMANBUOMOUC. OL YOVISLOKEG GUXVOTNTEG O ULIKPOUG MANBuopoUg telvouy va
EKTPATIOUV AOYW YOUETIKN G SELYUOTOANTITIKAG ATIOKALONG LE AOTEAEC O TN oTaBgpomoinon tou
€VOG N Tou AAAou aAAnAopdpdoU EVOC YEVETIKOU TOTIOU. ETOL HELWVETOAL N YEVETIKA Sloomopd
OTOUG HIKPOUC MANBuouoUg kaBwc kal n oAk etepoluywtia. Eneldr o evOLAUETEC YOVIOLOKES
OUXVOTNTEC OL €TEPOlUYWTEC Bplokovtal oe peyaAltepn avaloyia, emnpealovial MEPLOCOTEPO
OUTtO TN YEVETLIKH KTPOTH. KATL avaloyo pmopet va cuPel e€altiog Tou MeEPLOPLOUEVOU HEYEDOUG
Tou MANBUOPOU f TNG TIEPLOXNG ETELSN YivovTal SLaoTAUPWOEL PETAED CUYYEVIKWY OTOUWV.
Tétoleg Slaotaupwoelg pumopel va unv aAAalouv SpaoTIKA TIG OALKEG YOVIOLOKEG CUXVOTNTEG,
oA\@ au€avouv TIG ouxvoTNTeG Twv opoluywtwyv. Otav ol SlacTaupwoelg yivovtal HeTaty
OUYYEVIKWV OTOMWV €xoupe evboyapia. Emeldi ta OUYYEVIKA ATOpA €XOUV €vav N
TIEPLOCOTEPOUC KOLVOUG TIPpOoyovoug, o Babudc ouyyevelag evog atopou kabopiletal amd To
TIOOOOTO TWV Yovidiwv Tou €lval Kowd otoug Yovelg tou. H yevetiky omoudaldtnta tng
evboyapuiac opeiletal oto OtTL AUEAvVEL TNV OHOlUYWTIA, UE ATIOTEAECHA UTIOAEUTOUEVA YOViSLa
Va UTIAPXOUV O€ opoluywTiol 0€ HeyaAUTEPN CUXVOTNTA OTOUC TTANBUOHOUG AUTOUC AP OTOUG
HUEYAAOUG TTOUULKTIKOUC, L0 KATAOTOON TOU MMopel vo PETABAAAEL TN YEVETIKA Soun Twv

TANBUOoUWV 06NYwVTaG 0 EEEALKTIKEG SLadIKAOLEG (AAAXIQTHE 1992).

1.5.3. Napadsiypota anopovwpuévwv nANOUoHwvY

la TOALTIKOUC, BpNOKEUTIKOUC 1] YeEwypadLlkoUg AOyouc, £va UTTOGUVOAO Tou TTANBUGHOU pmopel

va anopovwBel puotkd f/kat yewypadikd and tov umolouto mANBuoUO, SnULoLPYWVTAG Lo
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VEVETIKA QMOUOVWUEVN Kowwvia. Ta LOpUTIKA HEAN HLOG TETOLAC QTIOUOVWHEVNG KOWVWVIOC
uropet tuxaia va gival ¢popeic petalAaypévwy aAANAopopdwy ylo OPLOUEVA UTIOAELTTOUEVA
XOPAKTNPLOTIKA, OTOTE N oUXVOTNTA TWV CAANAOUOPDWY OTOV IKPO QUTO TTANBUGOUOG lval TTIOAU
unAdtepn €dv ouykplOel pe To yeVIKO TTANBUOUO. TEtolou eidoug amopovwuévol mAnBuaopol
ouvnBilouv va €xouv MapPOUoLo TPOTO WG, TIAVOOLOTUTIEG SLATPOLKEG ouVrBEeLEC Kal {ouv
0T0 1610 HUGCLKO TEPLBAAAOV HE ATMOTEAECHA VA UELWVETOL N TLEPLBAANOVTLKI) TTOLKIAGTNTA. ZUXVA
ol MAnBuopol autol mpogpyovtal anod Eva Ukpo aplBud Wputwy, evw akoAouBel pia mepiodog
YEVETLKNG OMOUOVWONG, KATA TNV omoia To GpaLVOUEVO TNG YEVETIKAG TAPEKKALONG UIMOPEL va
AapBavel xwpa. Emiong, n avénon oto péyebog tou mMAnBuopol ouvEPRN Kupilwg pe avénon tou

(6lou MANBUGoHOU Kat OXL AOYW HETOVACTEUONG.

KaBe yevetlikd amopovwpévog mMANBuopog €xel tn Oikrp tou &nuoypadikny Lotopia, e
S10pOpETIKA PElOVEKTAMATA Kal TTAsovekTApata (HEUTINK AND O0STRA 2002). MNa mapadelyua,
TIOAU ynpatotl mAnBuopol (>100 yeVIEC) Le TTEPLOPLOUEVN aUEnon Tou peyéBoug tou mAnBuaouoU,
OMw¢ eival oL Saami otn Bopeta kavdwvaPia dEpouv MOAU MAALES (YEVIKECG) LETAANALELG 1) VEEG,
€lOIKEC yla ToV TTANBUOUO aUTO UETOANAEELG. AOYW TNC HAKPAG TIEPLOSOU ATIOUOVWONG, EXEL
ouuPel yevetiki MapékkAlon o€ onuovtikd Babuod. Amd tn xaptoypadnon yovidiwv otoug
TANBUOLOUC UTOUG YEVIKA OVOLEVOVTOL LKPEG TIEPLOXEC AVLOOPPOTILAC CUVEEDNC ETIELST) £XOUV
OUUPBel TOAAEG PELWTLKEG OLALPECELS OTA XPpWHOOWUATA TWV Wputwv. QOTOC0, €AV OTOUG
mAnBuopoUc autolC cupBaivel evboyauia oe onUAvVTKO BaBuUo Kal LOVo €vog MEPLOPLOUEVOC
0pLOPOC XPWHOCWHATWY WpuTwV NTav TMopwyv, lowg eivat duokoho va Slaxwplotolv ol

QTAOTUTIOL TTOU CUVOEOVTAL LE TNV AOBEVELQL.

Y& VEOTEPOUC QMOUOVWHEVOUG TANBuoHoUG (<100 yeviéG) OMWE QUTOL TTOU UTIAPXOUV OTNV
OwAavdia, tnv lohavdia, tn Zapdnvia kot tnv lonmwvia pe PELWHPEVN METAVACTEUGN KOl
QVATITUEN, N ETEPOYEVELN UTTOPEL VAL ELVOL KOO TILO PELWIEVN AOYW YEVETIKNC TIAPEKKALONG TIPLV
oo pLa o mpoodatn avénon Tou mMAnBuopoy, aAAd N Helwaon auTr elvat AlyOTEPO LoXUpn amo
TOUG yNpPaLOTEPA ATOUOVWHEVOUG TTANBUooUG. EmutAéov, n avicoppomia cuvdeong Ba eival
mapovoa o€ eEA0PPWE TILO EKTETAUEVEC TIEPLOXEC TOU YoviSlwpatog. Ot mAnBuaopol autol €xouv
XpnotpomnotnBel yla tn HEAETN OTAVIWY PEVTEAIKWV Slatapaywy, aAAd YL TLG CUXVEC SLOTOPAXEC
0 aplBuog Twv WpUTWV PAAAOV Elval OXETIKA HEYAAOG E ATOTEAECUA TNV TTOpoUGia TTOAAWV
Slapopetikwv aAAnAopopPwv otov MANBUCUO. To MPOBANUA AUTO Unopel va mapakapdOel pe

TN XPON EKTETAUEVWYV YEVEAAOYIKWY LEAETWV, KATL TTOU €ival LbLaitepa ePIKTO yLa mapAadeLypa
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otnv loAavdia, omou sival StaBéoipa ta yevealoyka apxeia amod tnv apxLkn eykataotacn. Me
TOV TPOTO QUTO YEVETIKOL TOMOL yla aoBéveleg 6mwe to AEE (GRETARSDOTTIR et al. 2002) kal n

aptnplookAnpuvon (GUDMUNDSSON et al. 2002) €xouv avayVvwpLoTEL.

H ¢duAn twv Amish eival pia opdada EABeTwv Xplotiavwy mou Petavaocteuoayv otnv MevouABavia
nipwv 150-200 xpovia, yvwotn yla Tov Wlaitepo tpomo {wrg Toug 6cov adopd oTo VIUGOLUO, TIG
ouvnBeleg aAAd KaL TNV armomnoinon Twv SLEUKOAUVOEWV TTOU TIPOOhEPEL I LOVTEPVA TEXVOAOYLa.
MNapatnpeital e onUavtiko Babud n evdoyapia, KaBwg ta HEAN TNG KOWVOTNTOCG ETUAEYOUV
ouVTPOGdOUC ATIOKAELOTIKA HEoO amod autrv. Kpatouv pe PeEYAAn auotnpotnta apxeia Twv
YEVEQAAOYIKWY TOUG SEVTPWV Kal TElVOUV val SnNULOUPYOUV PEYAAEG OLKOYEVELEG (ARCOS-BURGOS
AND MUENKE 2002). Itov mAnBuopd twv Amish eudavilovtal oe peyaAUTEPN ouxvotnta
OPLOMEVEG YEVETIKEG Kol HETABOALKEC SlatapaxéG. Eva mapddelypa €ival T0 QUTOOWLKO
umtoAewnopevo cuvdpopo Ellis-van Creveld, mou yapaktnpiletol and vaviopd Kal Kovid akpa,
noAudaktuAia kat ocuyyeviy kapdlomabela. H ocuxvotnta tou aAAnAopopdou tou cuvépouou
autol otov MANBuopd Twv Amish eival 0.07 aAAd elval €€aPeTIKA XAUNAR OTOV YEVLKO
mAnBuopo (McKusick 2000). Exouv avixveutel mepimou 39 KANPOVOUNROLUEC SLATAPAXEG OTOV

TANBuopo6 auto (MORTON et al. 2003).

AKOUN €va mapadelypa mBavou anoteAéoUaTog TNG apxng Tou Wputn eudaviletal otn duin
Twv Afrikaner otn Noto Adpikn, Kat givat n uPnAr cuxvoTnTA TNG MOLKIAOXPOU TIopduUpLaG, HLOG
OUTOOWLKAG ETLKPATOUG VOOOU, TIOU Xopaktnpiletal and ofeic kollakoug movoug, aduvapio
Kal deppatikd mpoBAnuata mou mpokaAovuvtal and tov RAo. H acBévela sudaviletal o 1

atopo ava 400 (THOMAS AND GELEHRTER 2003).

AcBévelec onwg n Tay-Sachs, Canavan, Niemann-Pick, Gaucher, Familiar Sydautonomia,
ouvdpopo Boom, KuoTikn tvwaon, avatuia Fanconi eivat KAmoLa oo Ta YEVETLIKA VOO LATA TTIOU
gudavilovral otov EBpaikd mAnBuouo twv Ashkenazi oe peyalltepn cuxvotnta and OtL oTovV
YEVIKO TANBUOUO, TIou amoTteAel GANO £va TOPASELYHO TOU QMOTEAECUOTOC TNEG «APXAG TOU

&put» (CHARROW 2004).

TéNoG, OXETIKA TMpoodata amopovwpévol mAnBuopol (<20 yeviég), Omwe o MANBUOUOG TNG
Kevtpikng Koladacg tng Kdota Pika, to amopovwpéva vnold tou AtAavtikou Qkeavol Tplotav
vta Kouvia, o mAnBuopdg twv Hutterites otn Bopela Apepikn, Hikpol anopovwévol mAnbuopol

otnv OMavbia kot otov Kavadd €xouv avayvwplotel pe ekBetikr avénon mAnBuopou Katd Tig
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TeAevutaleg yeveég. IToug MANBUOUOUC auToUC 0 aplBUOC Twv HETAANAEEWY TteEpLOPLlETAL OTOV
ONUEPWVO TANBUOUO. MeyAAeg TIEPLOXEC QVIOOPPOTILOG CUVOECNC £XOUV EVIOTIOTEL yla TN

SumoAkn Statapayn kat yia tov 2A 1l otoug mAnBuopolg autou .

1.5.4. NMAEOVEKTAHOTO OLIOLOVWHEVWV TTANOUCHWV

To Npoypappa Xaptoypadnong tou AvBpwrivou MNoviSiwpatog oAokAnpwOnke to 2003. Itdx0¢
Atav va avakaAudBel n vmapén kat n B6€on 20000-25000 yoviSiwv kat va SiepeuvnBel n
oAAnAovyia 3 Sloekatoppupiwv Bacewv mou cuvBETouv To avBpwrivo yovidiwpa. BERala n
Blohoyikn Aeltoupyia evog peydAou aplBuol yovidiwv Tapapével okopa dayvwotn. Ot
TIEPLOCOTEPECG ONUAVTIKEG aoB€veleg ToU akoAouBoUv tn MevteAkry KANPOVOULKOTNTA £XOUV
SlepeuvnOel. Eival BERata onuavtikn n cuvexng avixveuon véwv yovidiwv mou cuvdéovtal Pe
LLOVOYOVLOLOKECG SloTopaxEC WOTE Vol UTIAPEEL KATAVONON TwV BLOXNUIKWY LOVOTIOTIWY TIOU
obnyouv otnv epudavion pLag vooou (HEUTINK AND O0STRA 2002). Ze SlatapaxEg mou akoAouBouv
N MeVTeAIK KANPOVOULKOTNTA, Ol HETAAAAEELS TwV yoviSlwy €lval Katd Kovovo omAEG Kol
LLOVOYOVLSLOKEC KOlL N LEAETN TOUG UTIOPEL VOl YIVEL OE OLKOYEVELOKEG MEAETEC. Mol TILO OUVOETEC
SlatapayEG, oL YEVETIKEG eTOPAOELS lval AlyoTepo EeKABAPEG KAl HEXPL OTLYUNG, N TPOodog
OTNV avVayvwpLon Twv TIoAUHopPLopwY TTou euBuvovtal YU auTéG lval amoyonteuTikn. Alyot

HOVO YEVETIKOL TApAYOVTEC KLVSUVOU €XOUV avixveUBEL.

O kUpLOG AGYOG YU auTH TNV MEPLOPLOMPEVN emItuyia ival otL dev elval yvwotodg o TPOmog
TLEPLYPOPIC TNG YEVETLKNAC TwV 0UVOeTWVY SlatapaywV (TERWILLIGER AND WEISS 1998). NMpooeyyloelg
TIou €xouv XpnolpomolnBel emtuxwg yla T MevieAlkég Slatapaxeg S6ev pmopouv va
xpnotpomnotnBouv og 1o MOAUTIAOKEG VOooUC, Ttou v akoAouBoUv akplBwg ToUg VOUOUC TOU
Mévtel, KaBwe MApPAYOVTIEG OTWE N YEVETIKI ETEPOYEVELN, VEEG UETAAAAEELC, TTOAUYOVLISLAKA
KAnpovoulkotnta, eAAut¢ Olelcdutikotnta kol TmeplBarloviikol mapdyovteg Kwwduvou
umeloépyovtal kot kabopilouv tnv €kdppacn Tou YOVOTUTIOU, PE QNMOTEAECUA Vo £ival TOAU

6UoKkoAOG 0 KaBOopPLoUOG TNG B€0NC Kal TNG AELTOUPYLAG EVOC YEVETIKOU TOTIOU.

O BaBuog otov omoio oL YEVETIKOL TapAyovTeg KlvdUvou cUUBAAAOUV OTNV EVapEn TwV KOWVWY
aoBevelwv eival og peydAo moocooto dyvwotn. OL LETPAOELS TNG KANPOVOULKOTNTOG KAl TOU

OXETLKOU amoS0Téou KIvEUVOU PETPOUV TNV EMISPACTN TOU GUVOAOU TWV YEVETLKWY TTAPOYOVTWY
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KlvoUvVou, KoL €miong TEePAAUBAVOUV T QMOTEAECUATA TWV TIEPLBOAAOVTLKWV TIOPAYOVIWV
KlvOUvVou Kal Twv 0AANAeTdpAcEwWY TOuC. AeSoUEVOU OTL OL LETPAOELG AUTEC GAVEPWVOUV TO
QIMOTEAECUA OAWV TWV YEVETIKWV Kal TEPLBAAAOVTIKWY Ttapayoviwy Sev elval cadég To mdoo

Loxupn eival n enibpaon twv enmpépouc mapayoviwv Kivduvou (OBER et al. 2000).

J€ YEVIKEG YPOUMEG, N OTATLOTIKN LOXUG yla TNV avixveuon Uiag cuoXETLONG UELWVETOL OO TOV
«BopuBo» mou OSnuoupyel TO oUVOAO TwV GAAWV TOPAYOVIWV KOl XOPOKTNPLOTIKWY TOU
TANBUOoUOU UTO pelétn. O «BOpuBOGC» AUTOC MPOoKAAELTAL ATTO TO CUVOUOOUO YEVETIKWY KOl
TEPLBOANOVTIKWY TIOPAYOVIWVY TIOU XopaKkTnpilouv tov MANBuouo. EMOUEVWC, OE ETEPOYEVEIC
mAnBuopoug, AnPn mAnpodoplwv amd peydlo aplBud Selypatog sival avaykaio wote va
e€aoPaAloBel (KAVOTIOINTIKA OTATLOTIKA LOXUC yLo TNV QVIXVEUON TWV YEVETIKWVY TIAPOYOVIWY
mou guBuvovtal yla toug dladopoug dpatvotumous. NMAnBucouol pe peyalUTEPN OUOLOYEVELQ
glval oL yeveTika amopovwpévol mAnbuopotl kat €xouv mpotabel wg pia mbavr eVaANAKTIKNA
AUon mou erutpenel tn ANYPn HKkpotepou Selypatog yia tTnv e€aywyr CUCXETIOEWY , KABwC oL
SLOKUPAVOELG TV TIEPLBAAAOVTIKWY TIAPAYOVIWY £ival TTOAU HLKPOTEPEG OTWG EMIONG KAl TOU
YEVETIKOU umoBabpou, dedopévng tng Umapéng tng apxng tou Wputr. AmotéAeopa eival n
puelwon tou «BopUuPBou» mou mpokaloUv ot ToAAamAég aAAnAemudpdoelg kat n e€aywyn
OTIOTEAECUATWY HE MEYAAUTEPN OTATLOTIKA CNUAVILKOTNTA, XPNOLLOTIOLWVTOG TIOAU UKPOTEPO

aplOuo deiypatog (HEUTINK AND OOSTRA 2002).

H xprion YeVETIKA amopovwUEVWY TANBuouwv dev eivat mpoadatn. H HEAETN AMOUOVWUEVWV
mMAnBuopwv eival MOAU Xpriowun otnv xaptoypddnon OmMAvVIwY VOOWV UE UTIOAELTOUEVO
xapaktpa. BEBala moAol epeuvnTég TIOTEVOULV MWC Ba PmopoUoe va eival AUon Kal yla th
HEAETN oUVBeTWYV SLatapaywyv. Altopovwpévol TTANBuopoL £XOUV OXETIKA OLOLOPOPDO YEVETLKO
umoBaBbpo. AKOUN, T ATOUO TETOLWV TMANBUCUWY £XOUV €vav MOPOUOLO TPOTo Tou {ouV Kal
tpédovtal kaBwg 6AoL dExovTal TIG (OLeg ePLBAANOVTIKES ETILOPACELS KAl €XouV dLa KoOUAToUpa
Kal ouvnBelec. Tuxvad, oL mMAnBuopol autol €xouv WOpuBel amod HIkPO aplOPO ATOUWV TIOU
amopovwOnKav yewypadlkd, TOAITIOULIKA KOL YEVETIKA, HE QMOTEAECUA VO CUUPEL YEVETIKA
TIAPEKKALON KoL N av€non tou MANBuopoL va yivel Aoyw avantuéng tou idtouv tou mAnbuopou
Xwplc TN ouvelodpopd TnG petavaoteuone. EmutpooBeta, paivetal kat and apyeia yeveaAoylKwv
6évipwv pe ta omola pmopel va KaBoplotel 0 CUVTEAEOTNG GUYYEVELOG, TIWG OE YEVETIKA

OTTOUOVWHUEVOUG TIANOBUOUOUG O OUVTEAEOTNG aUTOG elval uPnAotepog, o OUYKPLON HE
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€tepoyevel¢ MANBUopoUC. H peyaAn ouyyévela PBonBdaesl emiong otnv OVIXVEUON KOWVWV

TIAPAYOVIWY KIVEUVOU LE UTIOAELTTOEVO XOPOKTPA.

H xprion Twv anopovwHEVWY MANBUCUWY yla TN LEAETN MeVTEAKWYV Kal cUVOETWY VOoWV glval
HOKPA oTnv Lotopla tng xaptoypddnong tou yovidiwpatog. Ta odEAn eival moAAd. Metatu

auTtwv cupnephappavetal (PELTONEN et al. 2000; BOURGAIN AND GENIN 2005; Lowe et al. 2009):

e OpoloyEvela Twv TEPLBAAAOVTIKWY Tapayovtwy Kivduvou og olyKplon He TANBuoUoUG Tou
€xouv e€amAwBel pe amotéAeopa va ival o epdavng n enidpacn tou yevetikol untoabpou
KoL

e To amotéAecpa NG apxnG Tou OpuTH aAAd Kal TNG TEPLOPLOMEVNG UETAVAOTEUONG, ME
QTMOTEAECUA VA €lval HIKPOTEPN N «defapevh Yovidiwv» Kot va eudavileTal UKP YEVETLKNA
nolklthopopodlia,

e H Suvatotnta cuAloyng SeS8oUEVWY Kol LEAETNG LEYAAWY YEVEOAOYLKWVY SEVIPWY, YEYOVOC
TIOU SLEUKOAUVEL TN aVAAUGH TWV YEVETIKWY CUCXETIOEWV,

e To dawopevo ¢ evboyapiag eival MoAU cuxvo O€ AMOUOVWHEVOUC MANBUCHOUG Kal n
ENeln tuxaiag oulevéng, Le amoTEAeoUA va NV LoXUEL n Loopportia Hardy-Weinberg.

e Eudaviletal oe peydlo moocootd avicopporia oUvdeong, o WEYAAUTEPEG TIEPLOXEC TOU
yoviSlwpatog os oxéon pe aAAoug mAnBuopoug, aufdavovtag Tn OTOTIOTIKN Sduvaun Twv

ouoxeTioewv yla tnv aviyveuon yovidiwv.

1.5.5. Avicoppornia cUvéeong

Avicopporia ocuvdeong onuaivel O0tL n ocuxvotnta eudaviong pall KAmowwv HETAANAEEWY N
TmoAUpopdLlopwy v akoAouBel TNV avapevouevn ocuxvotnta, umdpxel 6nAadn Sdtadopd oe
0UTO ToU BewpnTikd umoAoyileTal KAl 0 AUTO TIou mapatnpeital. MNa mapadsypa, otav
OUVYKEKPLUEVEG UETOANGEELG o yovidla amo SladopeTikd xpwHoowuata Bpiokovtal pall pe
HEYAAN ocuxvotnta ot o opada acBevwy, autd onpaivel 0Tl 0 oUVOUAOUOC TOUG TTOPEXEL
KATola YEVETIKNA emiBapuvon mou ekppdaletal kat oto ¢patvotumno. H avicoppomnia ocuvdeong
SLOKOTITETAL OTTO TOV OVACUVOUOOUO KOl TNV PETATPOTr yovidiwy Kal e€aptatal amo tnv nAkio

Kall TNV Lotopia TNG LETAAMAENG KaBwg Kat amo to péyebog kat tn doun Tou MAnBuouoU.

59



H Avicopporia cuvdeong eival £€va oAU Loxupo epyaleio otn xaptoypadnon yovidiwv otav o
MANBUOoPOC Tou peAetatal KoAuTtel dUo mpolmobéoels. Mpwtov, 0 MANBUOUOG TPETEL va
TIPOEPXETAL ATIO £VOL OXETIKA UKPO aplBpo putwy Kat Sevtepov, n auvénon tou MAnBucuou Ba
TIPETEL VAL LNV EXEL TIPOKUYEL amod petavaocteuorn. MoAlol avBpwrivol mMAnBucpol MAnpouV Tig

TPoUTOBECELG AUTEG, aAAA €lval EMIBUUNTA KoL TA €€ G XOPAKTNPLOTIKA:

O mAnBuoudg Ba mpémel va elval apkeETA HeEYAAOG, WOTE va Pmopouv va Bpebolv ta
QIALTOUMEVA ATOMA yla TN MeAETN. Na xaptoypdadnon akopa Heyallutepng avaiuong, Oa
TIPETEL VO €XEL TIEPACEL APKETOC XPOVOC amod tnv idpucon tou mMAnBuopol, WOoTeE va £Xouv
TIPAYUOTOTOLNOEl ONUAVTIKEG SLaoTAUPWOELS. Avtiotpoda, yla xaptoypddnon XapnAotepng
OVAAUONG VLA LEYAAUTEPEG YEVETLKEG OMOCTACELG B TIPEMEL VO £XOUV LECOAAPBNOEL AlYEC YEVIEC
anod v 6puon tou MANBuopoU. 16avikd Ba Atav av UTpXaV YEVEAAOYLIKA apXELQ, WOTE va
ETUTPEMETAL N EVPECN TN KATAYWYNS TWV ATOUwV Tou {ouv onpepa. Emiong, Ba Atav xprotuo
VaL UTTIAPXOUV apXEla TTOU va SEIXVOUV T YEVETELPA TWV TTPOYOVWY, WOTE Va HELWBOoUV TIBaVEC
OMOLOTNTEG KAl QVOUOLOTNTEG TNG Kataywyng. Ou mpolmoBéoelg autég KAAUTITOVTOL OF
LkavorolnTiko Babud and oplopévous AMoUoVWUEVOUC TANBUCHOUG (DE LA CHAPELLE AND WRIGHT

1998).

Mia amo TG oNUAVTLKOTEPESG EPAPHOYEG TOU UNXOVIOUOU TG Avicopportiag ouvdeong ival n
HEAETN OTIAVIWV 0L0DEVELWY OE ATTOUOVWHEVOUC TTANBUCUOUG, KABWCE e TOV TPOTIO QUTO £XOUV
evrtoriotel yoviSla mou mpokaAouv coBapég acBEveleg, OMWG N KUOTIKN (vwaon, n vOoog tou
Huntington, n voocog Wilson kat n atpoxpwudtwon. Eniong, dedouéva mou mpokUMTouv HEow
TOU UNXOVLOUOU TNG AVICOPPOTTILOG OUVSEDTNG XPNOLUEUOUV O€ LEAETEG VLA TOV TTPOOSLOPLOUO TNG
TIPOEAEUONG YEVETIKWV TOMWV 1N aAAnlopopdwv oe €vav mAnBucopd 1 tov Kaboplopo
oAAnAopopdwv mou Bpiokovrtal KATw and Betikn emloyn. Mo mapadelypa, £XoUV EVIOTILOTEL
oAAnAopopda mou mpoodidouv avtiotaon oto AIDS kat otn paAdpla, KabBwg kot otig duo
TIEPUTTWOELC UTIAPXOUV EKTETOHEVOL CUVTNPNUEVOL ATTAOTUTIOL YUPW artd Ta aAAnAopopda mou

npoodidouv avtiotaon otig acBeveleg auTteG (ABECASIS et al. 2005).

Mépa oo T ONUOVTLIKEG OQUTEG EQAPUOYEG, OTIWCE N LEAETN TOU puBUOU TOou avo.ouVSUAGoHOoU, N
avayvwpLon yovidiwv o€ amopovwévous mAnBuopoug kat n entidelgn tng puokng emthoyng, To
ONUAVTLKOTEPO OPENOC Ao TN HEAETN TNG AVLOOPPOTILOG CUVSEDNG ELVOLL N QVIXVEUON TNG OXECNC

avapeoa o€ cuVAOELG TOAUOPPLOUOUG KaL KOLVEG AOOEVELEG.
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1.5.6. MeAéteg cApwOoNG YOVISLWHATOG GE AMONOVWHEVOUG MANOUGHOUG

To MOVTEAO TNG AVICOPPOTILAG CUVEEDNG VLA TLG TIEPLOCOTEPEG TIEPLOXEG TOU YOVISLWHATOG Elval
YVWOTO Kal oL MAATOPUEC YOVOTUTINGONG TWV HOVOVOUKAEOTIOIKWY ToAupopdLopwy (SNPs)
€XOUV oXeSLAOTEL YLl VO aVIXVEUOUV VAV TEPLOPLOUEVO aplBUO amAoTUnwy, UTIoBEToVTAG OTL
Ba mpénel va evromilouv TIG MEPLOCOTEPEG ATIO TIG TILO OUXVECG TAPOAAAYEC QVAUECSA OTLG
TIEPLOXEG TOU yoviSuwpatog. Etal, n doun t¢ avicopporiag cuvdeong Tou KABe mpog HEAETN
mAnBuopou kabopilel Tov aptBuo twv SNPs ou amattovvtal yia mARpn KGAudn oe pLa LEAETN

0ApPWOoNGg YoVISLWHATOG.

Y& UEAETEC 0APWONG YOVISLWUATOG HUE QTIOHOVWHEVOUC MANBUOUOUC amattouvtal Alyotepol
Oelkteg oe ox€on HMeE TO YeVIKO TMANBUOUO, OMWCG PAVNKE Yl TIAPASELYUO OE UEAETEG OE
Ouavdouc i otnv Kéota Pika, 6mou amnattovvral 30% Alyotepol SeIKTEG. Z€ EVaV ATTOUOVWUEVO
TANBUOUO UTTAPXEL HULKPOTEPOG APLOUOC amAoTUTIwY Tou Slapolpdlovtal otov MANBuouo Kal
OVOUEVETOL VO avixvelovtol Ol amAOTuUmoL autol Tou EPouV TEPLOCOTEPA OTAVLA
oAAnAopopda. AvtiBeta, oto yeVIKO TTANBUOUO HE ONUOVTIKA HEYOAUTEPO APLOUO amAOTUTIWY
yla €Va OUYKEKPLUEVO YEVETIKO TOMO, TO OULTLOAOYLKO aAAnAopopdo eivat mo mbavo va
Bpioketal og moANOUG amAOGTUTIOUG, e€aioBevilovtag To ona o€ TETOLo BaBud mou amokAeieL TNV

ovayvwpLor Tou.

H avixveuon yovidiwv mou guBuvovtal yla cuxveG oUvBeteg aobéveleg dev amattel mavra
HEYAAO aplOUO Selypotog amd Tov MOYKOOULO TIANBUOUO. Aslypatd aTOMWV amd YEVETIKA
OTIOUOVWHEVOUG TTANBUGOUC €xeL amodelyBel mwg sival e€ALPETIKA XPOLUO TNV TOUTOMOLNON
OTIAVLWY UTTOAEUTOUEVWYV YOVISILWV. ZNUOVTIKA EUPAUATA YEVETIKWY TOTIWV £XOUV TIPOEADEL amnod
TNV 0APWON TOU YOVISLWHATOG HKPOU aplBpol atopwy amnd tEtoloug mMAnBuopoug Katl yivetal
mia EEKABaPO WG N HEAETN ATMOUOVWHEVWY TTANBUCUWY TIOU TIPOEPXOVTAL ATIO TIEPLOPLOUEVO

oplOpo Wputwy eival oAU wdEALUN (KRISTIANSSON et al. 2008).

‘Eval amo T o EVTUTIWOLAKA Ttapadelyata amo th Xpron tne yevealoyilog amoteAel n LeAETN
deCODE otnv loAavéia, 0mou HeAETNONKE TO YEVETIKO KOl LOTPLKO LOTOPLKO AVW Tou 50% evog
mAnBuopou. Mapodo mou o TANBuouog NG loAavdiog dev mAnpol ta KputApla Twv

OTTOUOVWHUEVWY TANBUCUWY TTAPATNPEITOL CNUAVTLKY YEVETIKA TIAPEKKALON HLE ATIOTEAECUA VO
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€XEL UELWOEL ONUAVTIKA N YEVETIKA TOWKWNOpopdla o oUykplon He TNV umoAoutn Eupwrn

(HELGASON et al. 2003).

Me TNV TPOYHATONOLNON MEAETWV OAPWONG TOU YOVISLWUOTOG €XeL TPOKUWPEL €vag
EVTUTIWOLOKOG aplOuog petaBAntwy mou ocuvelodépouv otnv e€EALEN ocuvBeTwv acBevelwy.
Avdueoa oe QUTEG oupmepllapBavovtal YeVETIKOL TOTOL ou oxetilovtal Pe To Eudpayua
puokapdiouv kot to AEE (ALOX5AP kal n xpwHooOwLKA Tteploxn 9p21), o XA tumou 2 (TCF7L2 kat
CDKAL1), n koAtukn pappopuyn (4925) kat o kapkivog tou mpootatn (2pl5 kat Xp11.22). EKTog
ano ta yovidla mou oxetilovtal pe acBéveleg, o MANBuopog tng lohavdiag £xel amokaAL el
yovibla mou cuvelodpépouv oe €vav aplOUd oUVOETWY XOPOKTNPLOTIKWY, OMWG TO €VAALKO
oavaotnua (aplBpog yeEVETIKWY TOMwV cupmneplAapBavopévou kat Tou ZBTB28) onwg eniong to
XPWHO ToU S€pUatog kot Twv paAAlwy (SLC24A4, KITLG, TYR, OCA2, MC1R kat 6p25.3). H épsuva
deCODE ouveyiletal WOTE va OVLXVEUTOUV TeplocoOtepa yovidla Tou ouvelopEépouv oOTnV

npodldBeon yla mepLocotePeC amo 50 aobévelec.

‘EvoG aKOUN AMOUOVWUEVOG TTANBUOUOC pe amodedelyuévn alla otn xaptoypadnon yovidiwv
elvat o mAnBuopog tng OwAavdiag, omou yovidia ywa 35 povoyoviSlokéG 0oBeveleg
gudavilovral oe peyaAltepn ouxvotnta o€ cUYKPLon He AAAoug MAnBuopoug (PELTONEN et al.
1999). Xapaktnplotikd tou mAnBucopol g DwAavdiag €xouv wdeAnoel otn UEAETN TNG
oxwodpévelag (1;11)(q42.1;914.3). Na onuelwBeL OTL N MPWTN UETATOTLON TTOU OXETIOONKE UE
™ oxwodpevela BpéOnke oe pia peyain olkoyévela Ikotoelwv (NIMGAONKAR et al. 1992) kal n
arnodelén nwg euBuvetal to yovidlo DISC1 BpEBnke o€ okoyéveleg DAavdwy pe Slayvwopeévn
oxwodpévela (EKELUND et al. 2001). Meydha yeveahoylka S€vdpa amo otkoyévele¢ Ohavdwv
EMIONG XpNolHomolOnkav EMITUXWE O0TN MEAETN TNG OLKOYEVOUC UTIEPXOANOTEPOAALULOG Kal
avixveuBbnke to yovidio USF1 w¢ mapayovtag kKivduvou yla tThv epdavion tng vooou (PAJUKANTA

et al. 2004). H cuoxétion avtn emuPBeBatwdBnke kal anod peAéteg oe AAAoug mMAnBbuououc.

MeA£TeC yla Tov A TUTIOU 2 KOl TNV OXUoAPKIia £€(0UV XPNOLUOTIOLOEL TOV MANBUCUWY TWV
Pima Indians (BAIER AND HANSON 2004). MeA€teg yla To doBbua éywvav otov mMAnBuouo twv
Hutterites, ot Bopeleg Hvwpéveg MoAtteieg kat tov Sutikd Kavada (OBER et al. 2008). MNovidia
Tiou cUpPBAAouv oe veupouxlatplkeg Slatapaxeg BpEOnNKav o LEAETEG OE ATIOLOVWLEVOUG
mAnBuaopouc otnv KoAopBia kat tnv Kothada tng Kéota Pika, toug Basques otnv lomavia, tov
TANBUoUO Twv vnolwv Kosrae, kat Palau, Twv Bulgarian gypsies Kal HLKPWVY OTMOUOVWUEVWY

mAnBuouwv otn 2oundia kat to lopanA. AAot Eexwplotol mAnBuopol mou xpnouonol)énkav o
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npoodateg peAéteg olvOeTwy aobevelwv cupmepthapBavouv toug FMaAoug Kavadoug, toug
EBpaioug Eokevalu, toug Mevoviteg, Toug ApLg Kat TAnBuopoug amnd tnv OAavdia (KRISTIANSSON

et al. 2008).

To onUOVTIKO gUpnUA OAWV OUTWV TWV HEAETWV €lval WG OL YEVETIKOL TOAUpOpdLopOL TTou
avayvwpilovtal o amopovVwUEVOUG TIANBuouoUg, eudavilovtal Kal o HEYAANG KALHaKaG
Selypata mAnBuopou amokaAUTtovTag vEa povomatia ot dtadlkaoia Twv aoBevelwv auTwv

(KRISTIANSSON et al. 2008).

To mMpOBAnUa TIOU TPOKUTTEL amd T HeAéte¢ GWA mou yivovtol O QMOUOVWHEVOUG
MANBuUoUOoUC elval OTLTO LOoYXUPO LD mou apxka BorOnae otnv TAUTOMOLNGN TOU YEVETIKOU TOTIOU
NG AoBEVELOG TEAKA SUCKOAEUEL TIG TPOOTIAOELEC VAL AVLIXVEUTEL O aKPLBNC YEVETLKOC TOTIOG TTOU
guBuvetal pEoa og €va oUVoOAo MoAupopdLOUWYV Ttou oxeTilovtal pe autov Adyw LD. H cuykplon
Twv 6edopévwy amd peléteg GWA petall SladopeTikwy amopovwpEVWY TAnBuouwy Ba

umopouloe va BondroeL otov akpLpr mpoodloptlopod twv petafAntwv (KRISTIANSSON et al. 2008).

JUUTEPACUATIKA, N UEAETN odpwong Tou yovibtwpato¢ (GWA) anopovwuévwy mAnBuouwv
elval kata 30% Alyotepo oUVOETN Kol EMITPEMEL TNV KAAUYN OAOKANPOU TO YOVISLWUOTOC LE
HEYAAUTEPN EUKOALD KOl LIKPOTEPO aPLOUO KEVWV. Z€ £VAV ATMOUOVWHEVO MANBUGUO UTIAPYXOUV
TBavwg Alyotepol armAoturol SLacKOPTILOUEVOL 0ToV MANBUOUO Kol o€ cUVSUACUO UE TOo UPNAO
LD MELWVEL OKOWPN TEPLOCOTEPO TNV TOLKIAOPOPdIa OTO YOVISIWUA TOUC, HELWVOVTOG QKON
TIEPLOCOTEPO TOV APLOUO TwV HeTABANTWYV TToU XpeLdletal va peAetnBouv yla tn Sltepeuvnon tg
attiohoyiag Twv cuvBeTwY acBevelwv KABwWC Kot To HEyeBog Tou Selypatog mou amnalteital yia
va erteuxbolv KOVOTIOINTIKA €eMimMeda OTATIOTIKAG LOXVOG MLOG Kol oUTwG N AAAwG ot
mAnBuopol autol slvol OXETIKA UKPOL omoTe povo Selypata HETPLOU PeEyEBOUG UITopoUV va

AndBouv (CiuLLo et al. 2006).
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1.6. ZKOTIOG TNG LEAETNG

Yuvoyilovtag, n KN gival to amotéAeopa tnG ocuvOUAOTIKNG EMISPAoNG TIOAAATIAWY YEVETIKWV
Kal TEPLBOAAOVTIIKWY Tapayoviwy. Av Kot n avfnon Ttou emumoAacuou tng odeiletat
avaudofitnta otnv enidpacn MePPBAAOVIIKWY TOPOAYOVTIWY, OL YEVETIKOL TAPAYOVTEG
daivetal va eivatr umevBbuvol yla v ‘avtidpacn’ tou kABe atdépou O AUTOUC TOUG
nieptBarlovtikol¢ mapayovteg (Loos 2012a). OL HeAETEG 0APWONG TOU YOVLSLWHOTOG €XOUV
EVTOTILOEL MEPLOOOTEPOUG aro 100 Kowvoug moAupopdLopoug oL omoiot cuoxetilovral pe tnv KN
(HINDORFF et al.). Qotdoo, tO00 n emnibpacn tou KABe MOAUHOPPLOPOU XWPLOTA OGO Kal N
oBpoloTikr) Toug emidpaon otov kKivbuvo Twv ooBevelwv eival PETpLA €wg Hikpr. OL
OAANAETUOPACEL YEVETIKWV-TIEPLBOAAOVTIKWY TIOPAYOVIWV (OWwG €€nyouv €va UEPOC TOU
KapSlayyelakoU KvdUvou Kal (ow¢ cupBalouv otnv KOAUTEPN KOTOVONGCN TNG YEVETIKAG TOU

Bdong.

Ouwg, 6AotL autol ot mBavol cuvbuacpol MePIPANAOVIIKWY KOl YEVETIKWY TOPAYOVIWY OTOV
KAOg untd peAétn mMAnBuoud cupBarAouv otov B6pufo. O BOpUPBOG AUTOG LELWVEL TN OTATLOTIKN

LoV TIoU amaltTelTolL yla TNV avixveuon MpoyHOTIKWY CUCXETIOEWV OTOV UTIO HEAETN TTANBUGUO

Emopévwg, oe etepoyeveic MANBuopoLC¢ amattouvtal peyala delypata yla va eniteuxBet n
OUTTOULTOVULEVN OTATLOTLKA LOXUC YL TNV QVIXVEUON YEVETIKWYV TIAPOYOVTWY KlvdUvou. AvtiBeta, oe
TIEPLOCOTEPO OMOLOYeVEL TANBUOHOUC OMwWG OL  ONMOUOVWHEVOL, OTOUuG Omoioug n
TEPLBOANOVTLKA TIOLKIAOTNTA €lvol XONAGTEPN KAl N YEVETIKA oUVOeon avapévetal va gival
Alyotepo TOAUTIAOKN AOYw TOU datvouévou TnG apxng tou puth, BeAtiwvetal o Adyog tou
onuato¢ mpo¢ to BOopuPfo. EmutAfov, to PALVOUEVO TNG avicoppoTiag cUVOEONC OTOUG
TMANBUoOUC auToUG anoteAel €va MOAUTIUO gpyaleio yia Tn xaptoypddnon yovidiwv. lNa toug
TapamAvw AOyoug, To Selypa amo évov oMOUOVWHEVO TTANBUCUO TIOU amalteital ylo TV

ETUTEVEN OTATLOTIKAG LOYXVOG €ival TIOAU ULKPOTEPO

MNna toug Adyoug autolg, n mapouoa HEAETN amookomel va Slepeuvioel av n €kBeon oe
OUYKEKPLUEVOUG SLatpodikoU¢ Kal epLBAAAOVTLKOUC TOPAYOVTEG, TTOU €XOUV MEAETNOEL yLa TNV
enidpaon toug otnv KN, tpomomolel tnv emibpacn nén yvwotwv n/kol VEWV KOWwV

TIOAUpOpOLopWY O KapSlopeTaBoAlkoug OeikTteq KalL OTOV €VIOTIOUO aAAnAemibpdcewv
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VEVETIKWV-SLOTPODIKWY TIAPAYOVTWY O KAPSLOUETOBOALKOUG OelKTEC OF QMOUOVWHUEVOUC

MANBuopoUC. Mo avaAUTIKA, OL ETILUEPOUC EPELVNTIKOL oTOXOL TEpAaBAavouy:

1. v amotunwon Tou EMUTOAACUOU UTEPPOpOU/Taxuoapkiog Kal GAAwvV mapayoviwv

kapdLlayyelakou KvdUvou otoug mMANBuopoUGg TNG LEAETNG,
2. tnv Slepevivnon tng enidpaong Statpodikwy mapayoviwy o€ KapSlopeTafoAkol SeikTeG,

3.t Slepevivnon yla dtatpodikd mPOTUTA ToU cuoXeTilovtal Pe KOpSLOUETABOAIKOUG SEIKTEG

o€ KaBe mMAnBuouo,

4. TNV avixveuon VEWV TIEPLOXWYV TOU YOVISLWHATOG IOV cuoyetilovtal e KapSLOPETABOAKOUC
dawotunoug KaBwg KaL TNV eKTinon g emnidpaong nén yvwotwv moAupopdlopwy o€

kKapSlopeTaBoAkouc deilkteg

5. tnv &lepelvnon aAANAETIOPACEWY YEVETIKWY — TEPIBAANOVIIKWY TAPAYOVIWV OE

KapSlopeTaBoAkoUg Selkteg
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2. MEOOAOAOTIA

2.1. NAnBuopoi kat deiypa tng LEAETNG

H ouykekpluévn €peuva Sie€ayetal ota mAaiola tng peAétng HELIC- (http://www.helic.org/),

QVTIKE(HEVO TNG omolag amoteAel o mMANBuUoudg tou Opelvol Mulomotapou tng Kpntng kat o

MANBUOoUOC TwV MNopdkwy otnv Podomn.

2.1.1. O tAnBuouog tou Opelvol MuAomnotapou

OL KATolkolL Tou OpPewvoU MUAOTOTAUOU KATOWKOUV Omo TO Tavapxolo Xpovia, oxedov
anmopovwuévol, otlg PnAég kat duompootteg kopdég tou Wnhopeitn. Exouv Katadépel va
Slatnproouv oto MEpacpa Twv awvwy adtadBopa ta 16n, ta £0wa, TIc MapadooeLg Kot Tov
avBpwmoAoyLkd Toug xapaktipa. H yl\wooa toug mapapével avalloiwtn otnv mapodo Tou
XPOVou, KaBwg otnVv LOLOTUTIN SLAAEKTO TOUG TtEPAQBAVOVTAL EWG KAl CAUEPA, ATOPLEG AEEELG
™¢ apxaiog eAAnvikng. H blaitepn Swpikn mpodopd, Bopéa kal subeia, mapouoialetal
XOPaKTNpLoTikn €ldkotepa ota "Aduda” kat "po", Sdwatnpwvtag apxaieg eAANVIKEC AEEELG,
KUPLWC TIOLUEVIKEG, OpKOUG KTA. OL IEPLOGOTEPOL KATOLKOL, SLatnpoUV Ta EMWVUUA TOUG XWwpLg
™V KatdAnén -akng n omoia amavidtal oto umolouto vnoi. Acxolouvtal Kuplwg PE TNV
ktnvotpodia, SlaTnPWVTOG ONUOVTIKO aplBud  alyompofATwy VW  XOPAKTNPLOTIKN
napouotaletal emiong n Blotexvia kat n mapadoaotakni vdavioupyia Tng, oTnV omoia amavtatal,
€WC KOL OTIC UEPEG HAC, N Xpnon apyaAslol. H amopovwon Toug mavw ota fouva Atav o

ooBapotepog AGYOG N VAVEWGNC TOU YOVISLWHOTOC TOUC.

2.1.1.1. Ajuoc¢ Avwyeiwv
O Apog Avwyeiwv Bpiloketal ota avatoAlkd Tou VopoU PeBUUVNG Kal ExEL oav €6pa Ta AVWYELQ.
Mpokettal yla opewvo Srpo otouc mpomodec tou Wnlopeitn. ZUpdwva pe thv amoypadn Tou

2011 €xeL ouvoAika 3.105 katoikoug. Ta Avwyela amexouv 52 xAu. amno to P€Buuvo, 36 xAu. amo
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To HpakAslo kal Bplokovtal og upopetpo 700-790 p. otn paxn Tou LPWHATOC TTOU OVOUAleTaL

Apui (Kopudoypappun). 2to 6rpuo AVwyeiwv UTIAYETAL ETILONG KaL TO XWPELO Zioapxa.

To oOvopd toug odeiletal otnv tomoBecia mou eival XTIOpEva ONA. O QAVWYELD WEPOG
(avw+yaia). Eival emiong yvwotd wg Afikavwyela (Zykavwyela) 1 Meyala Avwyeslo. H
KWHOTIOAN TwV Avwyeiwv amoteAeital amd Toug oKLopoug Apul, Mecoxwpld r Mecoxwpla,

MNepaxwpt, MeTOXL KAl ZUVOLKLOUO.

Ta Avwyela mpwtokatolkndnkav nén mpv to 1182, onodte polpdotnke n Kpntn ota dwdeka
apxovtonouAa tou Bulavtiou kat mapaxwpndnkav wg ¢éoudo otnv owkoyEvela Twv QwkAdwv
- apyotepa KaAAépyndwv. TOTe améktnoav Kol tnv ovopooia "Baowlika Avwyesla", kabwg
avnKav otoug BaotAikou¢ apxovtec. Etal, Stadaivetal OtL Ta AVWYELD, UTtHPXAV Kal Katd tnv B'

Bulavtivr mepiodo, mpLv tn Bevetokpartia.

H ouvoAwn €ktaon tou Afupou eival 102.632 OTPEUMATA TO OMOLA OTO HEYOAAUTEPO UEPOG
xapaktnpilovtal w¢ SaolKEC eKTAOELG, SLaBETOVTAC OpPLOPEVA QMO TO HEYOAUTEPA SOOKA
ouumAéypata (kupiwg amod nmpivoug) tng KpRtng. Ot puOIKES KoL TTOALTLOTIKEG LOLALTEPOTNTEG TOU
ARpou Avwyeiwv amoteAolv T BAcn yLa TNV LOOPPOTN Kal agldpOpOo avATTUEN TTOU ETLXELPELTAL,

o€ OUVOUAOUO HE TNV EKUETAAAEUON TWV TTAPASOCLAKWY TAPAYWYLKWYV SpaoTNPLOTATWY TNG

TLEPLOXNG.

2.1.1.2. Anuo¢ MuAorotapou

O Anuo¢ Mulomotapou mpoékuPe amd TNV OUVEVWON Twv TPoUmapXoviwv OSnUwv
lepomotdpou Kal KouAoUkwva Kat TnG kowotntag Zwviavwy. H éktaon tou véou Anuou eival
360,703 T.xAM Kat 0 TANBUoUOG Tou 15.886 katolkol cUpdwva pe TNV anoypadn tou 2011. Edpa
Tou dnpou eivat to NMNépapa. O drpog Mulomotdpou Bploketal 0to BopeloavVATOAIKO TUA A TOU
NopoU PeBupvng kot otn Bopela MAeupd Tou Bpéxetal anod to Kpntko MNélayoc. To peyaAutepo
Bouvo tng Kpntng o WnAopeitng deomdlel otn voTLOOVATOALKH TIAEUPA TNG EMApPXLOG EVW OTN

votia mAeupad Bpioketat To fouvo KouloUkwvag.

To omAAato 186aiov Avtpo omou yevwnBnke, cuudwva pe tn puboloyia, o matépag Twv Bewv
Alac, Bpiloketal otnv emapyio auth. H KoAALEpyELD TNG EALAC KOL TA OUMEALO €lval n KUpLa

EVOOXOANON TWV KATOLKWVY TNG TEPLOXNG VW €lval Wdlaitepa avamtuypévn n ktnvotpodia. H
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ovopaotia tng emapxiag NG MPOoEPXETAL Ao Tov MoTapd MUuAomOTapo ou T Slamepva amno
OVATOALKA TtpoG SUTLKA. TNV ovopacia aUTh TNV THPE OXETIKA poadata e€attiag tng mapouvaoiag

TIOAAWV VEPOUUAWV oL omtolol SoUAguaV UE TNV por Tou.

2.1.1.3. Kowotnta Zwviavwyv

Ta Zwviova elval opewvo xwpLld Kal Povadikog oKLoPOG TG opwvupng Kowotntag tou Srpou
MUAOTIOTOHOU OTNV aVATOALKA TTAEUPA TOU VOpoU PeBupvng. To xwplo améxet 43 XALOUETpa
amno to HpakAelo kat 52 and to PEBupvo. Bpiokovtat otov Wnhopeitn (0pog16n) og upopetpo
630 HETPA KL OE KOVTLVH QIOoTAcn oo Ta yvwotd Avwyela. Katd tnv anoypadr tou 2011 to
XWPLO €ixe 1.358 KATOIKOUG, OL OTOLOL AoXOAOUVTAL KUPLWGE HE TNV KTNVOTpodla Kol TN Yewpyla.

OL BpUAol kat oL TapadOOELS TIOU TO GUVOSEUOUV XavovTal ota BAabn Twv altwvwy.

2.1.2. O nAnOGuouog Twv NMopdkwv

Ot Mopakot eivat pia mAnBuoulaky opdada tng mapapebopiov g EAAASAG, mou Katolkel otn
Opakn, otov 0pewvd Oyko TnG Podomng edw kat xAladeg xpovia. H opooelpd tng Podomng
Bpioketal oto HeyaAUTEPO UEPOC TNG HEOA 0T BouAyapia kat oL meploocotepol Mopakol {ouv
ekel evw n mAeoPndia toug otnv EAAGda Bploketal oto voud =avlng. O mAnBuouog twv
Mopdkwv urtoAoyiletat yUpw otig 350.000, amod autoug Opwe povo ot 36.000 (amoypadry 1991)
KatolkoUv otnv EAAASa (GHODSEE 2009). Mo cuykekpLeva, To 63%, SnAadn 23.000 katolkouv
OTO VOUO =avenc, o 30,6%, 6nAadn 11.000 oto vouo Podonng, kat 5,6%, SnAadn 2.000 oto vouo

‘EBpou. OL undAounol Bpiokovtal otn BouAyapia (OEODANHS).

2.1.2.1. H npoéAevan tng Aéénc «lMouckoc»

MoAAol mpoomdbnoav va €PUNVEVCOUV €TUMOAOYIKA TN AEEN «MOUAKOLY HE ETUKPATECTEPN
armoyn auth twv BouAdydpwv, cludwva pe tnv omoia n mpoéAevon tng Aé€ng odeiletal oto
pApa pomagam Tou onpaivet BonBw. OL BoUAyapol amokaAovcav Toug [MopAKkoug
«mopaykaot» dnhadn Bonbouc, untotelelg, Bacaviopévouc, SoUAOUG, XWPLG SLKr) TOUC ATOMLKNA

Kat ocUAAoywkn ovtiotnta. Katd pio eAAnviky ekdoxr, TPOEPXETAL QMO TO OPXOLOEAANVLIKO
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uropdxoc. ‘Hrav avtol mou andptilav to ¢poBepod utrikdo tou M. AAe€avdpou. Kata pia aAAn
eMNVLIKN epunvela, n AEEn mpogpxetal and 1o eAANVIKO Mopdf (rmoétng) e€attiag tng mMaALdg
ouvnBelag Twv Opakwv va mivouv moAu. Ot idlot Opwc ot Mopdkot Tn BewpolV MPooBANTLKA Kal
uBpLoTikn ovopaocia kat BEAouv va autoamnokalovuvtal «Axplav», SnAadn «Ayplavecy», ovoua
apxaiag Opakikng GUANG, TOU KATOLKOUOE OTA Ayova KL OPELVA UEPN TOU OPOUC IKOWLO KAl OTN
Bopelodutikry Podomn kat mou Aéyovtav Kt aAALwG «Aypileg», «Aypaiol» kL «Aypleic» (ETHNOLOGIA

1997).

2.1.2.2. H kataywyn kat n yAwooa twv lNoudkwv
H kataywyn twv Nopdkwyv napapével apdileyopevn. Tooo n Boudyapia 600 kat n EAAada aAl\a
kal n Toupkia tnv €xouv Slekdiknoel, mapouoialovtag SLopOpPETIKA LOTOPLIKA oTolxeia. Na tnv

npogAevon Twv Mopdkwyv £xouv SlatunwOel ot mapakdtw Bewplec:

1. Eival andyovol tou MNatovikou puAou Twv Ayplavwy. H amoPn auth elval n EMIKPATESTEPN

HETAEL TwV EAANVWVY LOTOPLKWV.

2. Elvat apxaio Bpakikd ¢uAo, to omoio Sadoyikd ekpwpaiotnke, ekoAafilotnke Kal

eflohapiotnke.

3. Eivaw eflohapiopévol BoUAyapol. H amoyn auth elval n emikpoatéotepn METAEL TwV
BouAydpwv Lotopikwv. Yriootnpiletal n anmoPn ott Adyw tnG EAANVIKNC TTOALTIKA G oL MopdkoL ta
teAevtala 50 xpovia amoktoel TNV ToupKLk ouveidbnon evw n BouAydpikn cuveibnon €xel

XOOEL.

4. Eival ToUpkol ou AOyw TNG yettviaong pe XAdafoug €pabav tn Boulyapikn yAwooa. H

amoyn autn eival n eMkpATECTEPN PETAEU TWV TOUPKWV LOTOPLKWV.

2.1.3. Asiypa tng MeA€tng

To Selypa NG MEAETNG HOC TPOEPXETal amod SU0 TANBUOHOUC YewypadlKa KoL YEVETIKA
QMOMOVWUEVOUG otnv Teploxr ™G EAAGSag. O évag Ppioketal ota xwpld tou Opevol

MuAormotapou otnv Kprtn ko o dAAog eivatl o TANBUopOC Twy Mopdkwv ota xwpld tne Podonng,
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otn Opadkn. H ouM\oyn OSeiypatog edpalovtav ota Kévtpa Yyeiog Avwyesiwv kat Exivou,

avtiotolya.

‘EyKPLON ylot TNV TPAYUATONOINON TNG OUYKEKPLUEVNG MEAETNG ANdOnke amd tnv Emutpomn
BlonBwkn¢ tou Xapokomeiou Mavemiotnuiou, amd tn Awoiknon tou levikol Noookopeiou
PeBUpvou otnv omola untayetatl to Kévtpo Yyeiag Avwyeiwv kat amo tnv Aloiknon tou Mevikol

Noookopeiou ZavOng, otnv omnoia untayetat to Kévtpo Yyeiag Exivou.

Mpo0m6Beon yla va. CUMHETEXEL KATIOLOG OTN HEAETN NTAV va €lval Avw Twv 18 eTwv KoL va XL
TOUAGXLOTOV £vav yovéa e Kataywyn and tov Opelvd Mulomotapo OAoL Ol GUUHETEXOVTEG

£€XOUV UTIOYPAYEL CUUPWVNTIKO EBEAOVTLKAC CUMUETOXNAG OTNV EPEUVAL.

MNna kaBe eBehovtr) uMAPXEL €vag KWOLKOC. ITO MPWTO HEPOG TOU KwdLKoU avaypdadovral ta
opxXIKA ypaupota tng peAétng: HELIC ANOGIA kot HELIC POMAKOCHORIA, dnAadn HA kat HP,
avtiotolya, kot okoAouBel évag tetpandlog aplbuog, Efexkwvwvrag amd 0001. ‘Etol
oxnuatilovral ot kwdikot HA-0001, HA-0002, k.Amt. kat HP-0001, HP-0002, k.Art. Ot kwdikol autol
XPNOLOTOlOUVTAL YLla TNV Eloaywyn Twv dedopévwy kal og 0Aa ta doxeia kal pikpodoxeia yla
TIC BLOXNULKEG €EETAOELS, OULUOATOAOYIKEG efetdoelg, Selypata opol, TAACUATOG, AEUKWV
awpoodatpiwv kat DNA £€depav tnv idla kwdikomoinon. OAa Ta NAEKTPOVIKA apXELQ TIEPLEXOUV
ToV KwOLKO Tou KABe €BgAovTr) KoL OXL TO OVOUA TOU KAl Ta TIPOCWTILKA Tou otolxela. To apyeio
Omou avaypadetal n MARPNG TAUTOTNTA TwV £BeAoviwv UMAPXEL amoBnKeUUEVO UOVO o€
NAEKTPOVIKO UTIOAOYLOTH TOU Xapokoreiou Mavemiotnuiou, To Avolypa Tou omoiou amaltel

€161KO KWALKO, WOTE VA IPOCTATEVUTEL N TAUTOTNTA TWV EBEAOVTWV.

2.2. AvOpwrnopetpia

H avBpwmnopetpia elval pia TEXVIKA 0TNV Omola Xpnotponolouvtal anAd opyava LETPNONG yla
va meplypadouv tv avBpwrivn popdn. H mapakoAoubnon twv allaywv otn cuotoon Tou
CWHATOG Elval amapaitntn yLo TNV KAtavonon Kal Tov KABopLopo UNXOVIoUWY LE TOUC OTIOLOUG
oL meplBarlovTikol MapAyovteg emnpedlouv Tt oUOTACN TWV EMIUEPOUC CUOTATLKWV TOU
owWMATOG. YIapxouVv TOAAA €16n avBpwropeTpkwy dekTwy Omwg to Bapog, to'YYog, o AMZ, n

MNepudpépela Méong, o Adyog tou Acsiktn mpog tov Mapdpeco kot alotl. Méoa amd Toug
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KataAANAoug Seikteg pmopel va ektipunOel yio mapadelypa n Statpodikr KOTAOTACN 1 AKOUN
Kol 0 Kivbuvog ou SLatpéxel éva ATopo 1 €vag MANBUOUOC yla TNV EUPAVLION CUYKEKPLUEVWV

XPOVLWV VOO LATWV.

a TG LETPNOELS Xpnolpomolitnkav akplpr épyava, to onoia ATav ¢opntd, WOTE Va UIopouV
va petadEpovtal ota SladopeTikd onpeia cUAAoyNG Twv Selypdtwy. O e€etaldpevog KaAeital

va adalpEceL Ta UTTOSHATA KAL TUXOV Bapl POUXLOUO, WOTE OL LETPHOELG va elval Tto akpLBel.

2.2.1. Bapog, 'YYog kat AMZ

MNa tn pérpnon tou PBapoug xpnoldomolndnke avaloykog {uyog, o omoiog Bplokdtav o€
opLlovtia emupAveLa KOLTIPLY T HETPNOoN N €vEelén Ntav ton pe to undév. O eBelovtng avePaivel

oto {uyo, He eEAadpU POUXLOUO Kal XWPLE amoUTola Kot TapopEVEL akivnToc.

H pétpnon tou 6pblou UYoug yivetal petd amd tomoBEtnon tou €Behovt oe oplloviia
mAatdopua, Ye TNV MAATN va Bpioketal oe kaBetn B€on, xwplc MaAmoUTold, UE TIC MTEPVEC
EVWHEVEG, T yovaTa (oLa, TOUG WHOUE XOAapo UG Kal TG TTAAAUES VO AKOUTIOUV OTOUG HNPOUC.
OLTtTépVEG, oL YAoUTOL, To Bwpakikd KUPTWHA TN 6TovOUALKNC 0THANG Kal n omicBa emidpavela
ToUu Kkpaviou edpamnrtovtav otov Katakopudo afova tou avaotnuouetpou. Eniong, {nteital ano
Toug efetalopevoug va tonobetrioouv To KedAdAL toug otn B£on Frankfort Horizontal Plane,
6nhadn oe B£on wote n gubela ypapun petafl Tou xapnAdtepou onueiou Tou odpBaApKoU
KOYXOU Kal TNG XovOpLKAG TPOBOAARG UMPOOoTA armd To €EWTEPLKO AVOLYUA TOU TITEPUYLOU TOU
oautloU va eival opllovria. e authy tn B€on ol efetalopevol Emalpvav pio apyn kot Badia
€lomvon wote va ektabei n omtovSuAikr otAn. TEAOG, yivetal n Hétpnon tou UPOoUG O€ EKATOOTA

(cm).

JUpdwva PE TIC TIHEG TOU BAapoug Kat Tou 0pBlou UPouc mou petpndnkav os kabe eBelovtn,

urtohoyiotnke o AMZ, o omnoioc opiletal wg €A¢c: AMI=>wpatikd Bapog (kg)/YPpog? (m?).

O AMZ amoteAel évav glxpnoto Seiktn afloAdynong tou cwpatikol Bapoug avaloya HE TO
UYog kat katdtagng tou kabe Belovtr otnv katnyopia Autofapwy, aTOPWV HE GUCLOAOYLKO
Bapocg, umépPBapwv Kal axVoapkwv. To kabruevo VYPog eival n HEyLOTn amootacn amno tv

Kopudr Tou KePaALOU €wg TNV emidAveLa TNG KAPEKAAG oTNnV omoia kKaBete o efetalopevog. O
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€0glovtn¢ kaBetal o opllovTla KOpEKAA yvwoTtol UYPouC, PUE T XEPLO OKOUUTILOMEVA TIAVW
OTOUG NPOUG Kal TNV TAATN o€ 0pBLa, euBela otdon. Znteital amo Tov eBeAovtr va AapeL pia
BaBeld avamvon Kol Tn OTYUN TNG MEYLOTNG ELOTIVONG HETPATOL TO UYPOG LE TN XPron €vog

0pPYAVOU LE YWVLAKO oXNua mmou tonobeteital otnv kopudr tou KePaAlol To e€eTalOUeVOU.

2.2.2. Nepidpépereg

Ma tv pétpnon tng mepldpépelag kebaAng xpnowomnoleital pia pelovpa. To onueio mou
ETUAEYETAL YLO TN OWOTH LETPNON £lval N TEPLOXT TTAVW OO TA AUTLA, 0To UPog Twv ppublwy,

otnv Kopudn TNG LVLOKAG TIEPLOXNG.

Mo tnv HETpnon Tng nepLdEpeLag Kapmol o eBeAoving onkwvel EAadpws to XEPL Tou, adatpel
TUXOV pOUXLOUO OTNV TIEPLOXH TOU KOPTIOU KoL UE TN Xprion HeloUpaG LETPATAL N TEPLPEPELA TOU

Kaprou.

Ma tnv péEtpnon tng mepldpEpelog Péong o e€etalopevog KaAeital va amaAlayel amo tov
POUXLOUO OTNV TIEPLOXN TNG KOLALAG, BplokeTal o 6pBLa B€on pe ta modila tou o€ euBeia ypapun
anéyovrtog Hetafl toug mepimou 25 €wg 30 ekatootd. To Bapog tou Ba mMpeEmel va
LooKaTaVEUETAL Katd tn pETtpnon, o eBgAovtn¢ ekmveel ehadpd. H HETpnon mpaypatomnoleital
HE TN XPNon Un eAaoTtikng puelolpog oTo HECO TNG amootaon UeETafl TnG teAeutaiag vobag

TIAEUPAG KAl TNG UTIEPAywWVLOG akpoAodiag.

Kal yla tnv meplp£pela tou oxiou o eBeAovtng mapapével oe 0pBLa otaon Kal otnv dla B€on,
EVW 0 €EETAOTNC LETPA TNV TIEPLDEPELO OTO U OG OTIOU TOPATNPELTAL N UEYLOTN TIEPLDEPELA TWV

yAoutwv. Ma T LETPNON AUTH XPNOLUOTOLETAL Kal TTAAL N aveAaoTtiki pelovpa.
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2.3. A§LloAdynon dioutntikng npocAnyne, duoikng dpaotnpLlotntog

KoLt Tpomov {wN¢

2.3.1. Arawtntiki mpdoAnyn

H &Swatntiky mpdoAnn omoTtUnOnKe PE €va NUUTOCOTIKO EPWTNHATOAOYLO CUXVOTNTOC
KaTavaAwong Tpodipwyv miotonotnpeévng emavalnPuotntag kL eykupotntag (TYROVOLAS et al.
2010) mou meplhappavel MANPOPOPIEG yla TN CUXVOTNTA KOTAVAAWONG TWV TEPLOCOTEPWV
KaTnyoplwv TPodiHwv Katd Tov TeEAeutaio xpovo kal ta Slatpodlkd TPOTUTA TOU KABE
MANBuopoU pogkuPav UOTEPA OO OTATLOTLKA eMefepyacia Twv SlatpoPkwv opadwy, e TNV

HEB0BO TNG avaAuong og KUPLEG CUVIOTWOEG.

2.3.2. Duowkn Spactnplotnta Ko tpomnog {wng

H ¢uoikn dpaoctnplotnta aflodoynbnke pe éva epwtnuatoAoylo puolkig Spaotnpldtntag To
omolo TmeplExel mMAnpodopleg yla TIC WPEG gpyaciag, Umvou, avamauong, Stofdaoparog,
avayuxng, duoikng aoknong kat AAAwv SpaoctnplotTwy Tou €0gAovtr). Kataypddetal eniong
TO HEoO peTadopag Tou Xpnoluomnolel o €BgAoving katd kUpLo Adyo. H mocotikomoinon tng
g€vtaong tne duolkng SpaoTnPLOTNTAC TIPAYUATONMOLONKE YE TN HETATPOTI) O METAPOALKA
tooduvapa (Metabolic Equivalent of Task-MET). H povada MET mou anmodo6nke oe kaBe tumo
duokng SpaotnPLOTNTAG MOAAATAACLAOTNKE HE TNV OVTIOTOLYN OUXVOTNTA KOl SLAPKELX TNG
duoKAg SpaotnplotnTag Kal akoAoUBwE uTtoAoyLloTNKE TO ABPOLoUA OAWV TWV TUTIWV GUCLKNAG

Spaotnplotntac.

Ye OTL adopd Tov TPOmo {wNG, CULMANPWVOVTAL OTOLXEIQ OXETLIKA E TG KOTVIOTIKEC OUVHBELEG

Twv eBelovtwv.
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2.4. Anpoypadikd oToLXELO KO LATPLKO LOTOPLKO

ITO EPWTNUOTOAGYLO TIOU XPNOLUOTOLELTAL OTNV TTopoUoa HEAETN Kataypddovtal Ta oTolxela
TOU CUMUETEXOVTQ, N NUEPOUNVia yévvnong, Ta otolyeia emkowvwviag (SlevBuvon, TnAédwvo)
KOl 0 TOTIOG KATaywyng Twv Yovéwv Tou. Emiong, mepthappavel mAnpodopleg OXETIKEG e TNV

OLKOYEVELAKN KATAOTAON, TO EMAYYEALA KOL TO HLOPPWTLKO TouG emimedo.

To LOTPLKO LOTOPLKO TEPLEXEL TTANPOdOPLeC TTOU adopolV TNV PAPUAKEUTIKH aywyr, TO LOTOPLKO

0.00EVELWV KaL XELPOUPYIKWY ETEUPBATEWV.

2.5. Métpnon aptnplakng ieong Ko apoAnyio

Ma tv pétpnon tng mieong o e6glovtn¢ KABeTAL 0 XWpPOo HE Ao Beppokpacia Kal RoOUXo
nieplBailov. Adalpeital o pouxlopdg amo to el xépL to omoio otnpiletal oe oplldvtia
empavela oto eninedo tng kapdlag (4° pecomAeUpLo SLACTNHA OTO OTEPVO), O€ ywvia petaty 0°
Kol 45° a6 tov koppo. O e€etaldopevog Koo eival va SlatnproeL Tn oTtdcon auTh ya 5 mpv tn
uétpnon. H aptnplakn Tieon kot o odUYUOC UETPATOL HE TN XPAON NAEKTPOVIKOU
oduypopavopEtpou. H pétpnon enavadoapBavetal Vo PpopéC Kal o HECOG 0po¢ Twv Suo
HETpAocwV Kataypadetal. H pétpnon emavalappavetal Suo dopEg Kal o LEcOG 6pog Twv duo
HUETPAOEWV Kataypadetal. EAv UmApXeL ONUOVTIKA amokAlon HEeTall Twv 2, yilvetal tpitn

HETPNON Kal urtoAoyileTal o pécog 6pog tnG 2" kat 3¢ pétpnonc.

Mpwv tnv apoAnio oL eBeloviég eixav kKAnBel va teAéocouv vnoteia 10-12 wpeg. OL atpoAnPieg
€ylvav OTOKAELOTIKA amo efelSIkeUEVO MpoowTiko. O €Bslovtn¢ kaleital va kabBioel oe
OVOTTOUTLKA KOPEKAQ KoL vo ToroBeTr oL To XEpL tou Ba pAsBokevinBel oTo €L6KO OTrPLYHA TNG
KapEKAQG alpoAnywyv. Edbapuodletal To Adotixo mepideong 7-8cm mAvw Ao TtV MEPLOXN TOU
Ba pAefokevinOel kat akoAouBel PnAddnon yla va eVTomoTeL 0 KEPKLOIKOG OPUYHOG. ZnTeital
and tov €BeAovTr va avoLlYOKAELOEL TNV TTAAGWN TOU KOL OTN CUVEXELDL VA TIOPOHELVEL UE TNV
maAapn os ypoBia. Eméyetal n Kata@AAnAn GALLa Kal pe T Xprion ouplyyag Kot metalovdag
yivetat Andn ¢ anattovpuevng moootntog aipatos. To aipa tonoBeteital o 3 mepiéxteg: 2 K3E

K3 EDTA kat 1 SST Gel vacutainer. Evag amo touc EDTA MePLEKTEG XPNOLUOTIOLELTAL YLOL TNV YEVIKNA
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OVAAUCHN OUMOTOC, TIOU OTN CUVEXELA GUYOKEVTPELTAL yla TNV AMOUOVWON TOU TTAAOCUATOC KOl

TWV AEUKOKUTTAPWV.

AdoU ohokAnpwBel n Stadikacia autr yla OAoUG Toug EBEAOVTEC ULOG CUYKEKPLUEVNG NUEPQAC,
akoAouBel n Staxeiplon Tou aipartog, mou nepA\apPAVEL TNV ATTOUOVWON 0pOU, TTAACHOTOC KOl
¢ otolBadag Twv AeukokuTtapwy. To MpwTto PBripa gival n GuyokEVIPNON TWV MEPLEKTWY OF

Bepuokpaoia 4°C otig 3000 otpodég (rpm) yia 10 Aemrta.

Fvetal puyokévipnon tou GpLoAdiov xwpic To avtumnKTKO Kot adou eival mAéov davepog o
SLOXWPLOUOC Tou 0poL Ao Ta UTIOAOUTA CUCTATIKA TOU QMOTOG, 0 0pOG OMOMOKPUVETOL E TN

xpron muettog Pasteur kat potpaletal os 3 eppendorfs.

Metd tnv puyokévtpnon Twv GlaAdiwv (ta omoia mepléyouv avimnktikd EDTA) mapatnpeitatl
SLOXWPLOUOC TWV CUCTATIKWY TOU OLLUOTOC OTLC €€NC PAOELS: OTO KATW PEPOG MAPATNPOUVTAL TA
gepuBpokUuTTapa, akoAouBel n MOAU Aemtr otolBAada TwV AEUKOKUTTAPWY KAl OTO MAVW HEPOG
BplokeTal TO MAGOMO PE TO QLWPOUMEVA OLUOTIETAALN. XPNOLUOTOLWVTAC TUMETTEG Pasteur,
OQTOUAKPUVETAL apXlKA To TAdopa mou PBpioketal vPnAotepa oe Svo eppendorfs kol otn
OUVEXELX QTTOMOKPUVETAL N oTolBAda TwV AEUKOKUTTAPWV Kol HETadEpPeTaL 0 AAAa dUO

eppendorfs.

Meta amno autég TG dtadikaoieg, Ta eppendorfs tomoBetouvtal og MAAOTIKA KouTld 100 Béoswv
Kal tormoBetouvtal otnv Katapuén otoug -20°C. Itn OUVEXELD, PEoa o€ SlAoTNUA EVOG HAva
uetadépovral He TN xpron Enpou mayou oToug KataPUKTEC Tou epyaoctnpiou BloAoyiag oto

Xapokorelo MNavemniotuto, 6mou datnpouvtat otoug -80°C.

2.6. BloxnuikéG avaAUoEL

‘Eva pikpodoxeio opol amooTEANETAL O SLOyVWOTIKO EPYOOTIPLO OMOU YivovTal Ol BLOXNHLKES
e€etaoelg. OL BLoxnULkol TapAyovtes LETPAONKaAV e eVIUUATIKEG XpWHATOYPADIKEC SOKIUAOIES
Kal mepthappavouv yAukoln vnoteiag (LEBodog e€okivaong), oAtk xoAnotepoAn (cholesterol
oxidase - phenol aminophenazone method), HDL-xoAnotepoAn, tpwyAukepibia (glycerol-3-

phosphate oxidase -phenol aminophenazone) kot oibnpo. H woouAivn petpnBnke pe
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XnHeopwtavyela ta enineda tng LDL-xoAnotepoAng umtohoyiotnkav cUpPwva pe TV e€lowon

tou Friedewald (FRIEDEWALD et al. 1972).

Ta amoteAéopata Twv BloxNUKwy avoAUoswv efdyovial autopata, amobnkevovtol o€
NAEKTPOVIKN HopdH, EKTUTIWVOVTOL Kal amooTéEAAovTal Jéoa o€ SLACTNUO €VOC UNVA OTOUG

€0€AOVTEC, WOTE VA EVNUEPWOOUV YLA TIG AVTIOTOLYXEG TIUEG.

2.7. Elcaywyn tTwv 6£80uEVWV

H elocaywyn debopévwv ohokAnpwBnke SUo popég, amd SUo SLadopPETIKA ATOMA. IKOTIOC TNG
SUMANG eloaywyng eival n ehaylotonoinon Tou avBpwrmnivou ohAAPOTOG Kal n eMiTeVEn piag
Baong dedopévwy 600 To SUVATOV TILO KOVTA OTNV IPAYHOTIKOTNTA. MpakTikd, otn peAétn HELIC

oL 2 Baoelg Sedouévwy elonxbnoav oe Aoyloplkd ouykplong (http://www.perl.org/) kat

npoékuPe 2° apxelo pe OAeg tic Sladopomoiioelg. Metd tn SopBwon, ta dedopéva
EVOWHATWONKAV OTLG apXKEG BAoelg SESOUEVWV KOL OTN CUVEXELO EYLVE EAEYXOG YLOL OKPOLEC
TIHEG. ATIOTEAEOUQ, VO TIPOKU P EL pia Lo KaARg molotntag faon deSopévwy, amaAlaypévn ano
AdBn mou odeilovtal otov avBpwrivo tapayovta, 660 To SuvaTtov MANCLESTEPN OTLG AANnBElg

TapATNPAOELS TTOU TIpoEKUav armo to Selypa.

2.8. AlOMGVWON YEVETIKOU UALKOU Kol yovotumnon

2.8.1. Antopdvwon DNA pe avtopatonownpévo cuotnua

H amopdvwon Tou YeveTikoU UALKOU yiveTal pe Tn Xprion tou iPrep PureLink gDNA Blood Kit, mou
ETUTPETEL YPNYOPN KOL QUTOMOTOTIOMNUEVN amopovwon yevoulkol DNA (gDNA) ano dslypata
AEUKOKUTTAPWY 1 OAlkoU aipatoc. O e€omAlopog «iPrep Purification Instrument» €xel tn
duvatotnTa TAUTOXPOVNC OTMOUOVWONG YEVETIKOU UALKOU amo 13 delypata. Mia mpo-
TIPOYPOUUOTIOMEVN KAPTA PUBUITEL TIG TTOPAMETPOUG KAL TO TIPWTOKOAAD, OTIWG TOV OYKO TwV

SloAupatwy mou Ba xpnotponolnBouyv, Ta Bripata Kol ToV XpOVo EMwaAoNG. ITNV MAsEovoTnTA
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TWV SELYUATWV EYLVE XPRON TNG OTLRASOC TWV AEUKOKUTTAPWYV YL TNV AMOUOVWOT) TOU YEVETIKOU

UALKoU. H Stapkela dtadikaotiag eival 45 Aemta

SUVTOUO TIPWTOKOAAO

O oykog Tou Selypatog mou amaltteitat ivat touAdytotov 150ul. Xprion WKpOTEPNG TOCOTNTAG
€XEL WG AMOTEAEO A TNV SnUloupyia adplopoU, UE AMOTEAECUA TNV HELWON TNG TOCOTNTAC KAl
nioldtnTag tou DNA mou amodidetal teAkd. To MPpwTOKoAAO £xeL OXESLAOTEL YL VO OITOUOVWVEL

YEVETIKO UALKO armo 350ul oAwkou aipatog ) 300uL otifadag Twv AEUKOKUTTAPWYV TO HEYLOTO.
o TNV MposTolacio Twv SelypATwV:

Aappavetal n otipada twv AeUKOKUTTAPWYV oo GUYOKEVIPNUEVO QLA, HETA TNV ATIOUAKPUVON
TOU MAAOUATOC. ITNV EPLMTWon mou h otifada Twv AEUKOKUTTAPWY £XEL NN SlaxwploTel Kal

katapuyBel, ta delypata anopvyovtal.

AapBavetal Pe OMOCTEPWUEVN TIWTETTA TOooTNTA oTiBadag twv Asukokuttdpwyv 300uL. To
Selypa avaplyvuetal yla tn Auon t¢ YEANG mou Pmopet va €xel dnuloupynBei, kot tomoBeteital

oe £181KO pikpodoxeio tou iPrep Purelink gDNA Blood Kit.

To delypa tng otifadag Twv AEUKOKUTTAPWY aAAA Kal T uTtoAouta pHépn tou Kit tomoBetolvtal

otov e€tpaktopa, pe tTnv aAAnAouxia mou avadépetal os 181k Yndlakn o6ovn.

Meta to népag tng Stadikaoiog Adappavetat StaAupa DNA dykou 200uL, To onoio katapUxeTal

otoug -20°C.

2.8.2. lovotumnon

Yta Selypata tou DNA mpaypoatomnow|dnke odpwon tou yovidiwpatoc oto Wellcome Trust

Sanger Institute (mocotnta 100ul) oe mAakidia 12*8 B€cswv).

JUYKEKPLUEVQ, YLOL TNV YOVOTUTINGN XpnotuorowBnkav duo SladopeTikéC MAATHOPUES e Xprion

HLKPOOUOTOLYLWV:

OmniExpress: HumanOmniExpress-12vl (AAyoplBuog llluminus ywa tnv avtiotoixilon Ttwv

YOVOTUTIWV TWV OTOUWV) yLa KovoUC TTOAUOPHLOMOUC KOl
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Exome: HumanExome-12vl_A (AAyopiBuot GenCall kot zCall ywa tnv avtotoixion twv

YOVOTUTIWV TWV OTOLWV) Lo OTIAVIOUC TTOAUUOPGLOUOUG

2.8.3. MoLoTIKAG EAEYXOG YEVETIKWV SESOMEVWIV

MpaypoatomnolOnke EAeyxXog MOLOTNTAC TWV YEVETIKWY SeSopévwy TO00 o€ eninmedo atdpuwv 660

Kall o€ eminedo MOAUHOPPLOUWV.

JUYKEKPLUEVA, TIEPLEAGBAVE TWV ATIOKAELOUO TWV OTOUWY PE TTOCOOTA KAAECUATOC YOVOTUTIWV
yla to Exome chip: Gencall <98% kot zCall <99% kal yioa to OmniExpress <98%. Emiong
amokAelotnkav SumAotuna delypata, ATOUA ATOKAIVOUOAC YEVETIKNC KOTOYWYNG KoL ATOUA HE
aoupdwvia PeTatl Tou GUAOU OTIWE QUTO £ixe Kataypadel KaTd TNV cUAAOYH Tou SelyaTog Kal
TOU GUAOU OTWCE aUTO TIPOEKU P E O TOV EAEYXO ETEPOLUYWTILAC TOU GUAETIKOU XPWHUOOWLATOG
X.

e eminebo MOAUMOPPLOUWY, O TIOLOTIKOG €EAEyXOoC TEPAAUBOVE TWV ATIOKAELOUO TWV

TIOAUHOPPLOUWYV TIoU TTANpoloav Ta akoAouBa kpLtipLa:

e Jto OmniExpress
O yla TOUG KOoLvoUG TIOAUHOPPLOUOUG, OL TIOAUOPDLOUOL PE TTOCOOTO KOAECOTOG
yovotunwv < 95%
O YLla TOUG OTIAVLIOUG TTOAU LOPPLOOUG, OL TTOAUOPDLOUOL LE TTOCOOTO KAAECUATOG
yovotunwv < 99%
e 1o Exomechip
o Gencall ot ToAUpOpPLOpOL pE TOGOOTO KAAECUATOG YOVOTUTIWY <95%
o zCall oL moAupopdLopol pe TOCOOTO KAAECUATOG YOVOTUTIWY <99%

e oLmoAvpopdLlopot pe p <0,0001 yia Tov €Aeyxo Loopportiag Hardy-Weinberg

Metd TOv TOLOTIKO €Aeyxo TO Oelypa tng HeAETNG Ue Sabéolpa yevetikd Sebopéva
amoteAouvtav yla tov TAnBuoud MANOLIS (Minoan Isolates) amné 1267 dtopa (N yuvalkwy =
725) kat 702.284 moAupopdlopolc Kat yio tov mAnBuopd POMAK amo 1007 atopa (N yuvatkwv
= 735) ko 683.466 moAupopdLopolC.
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2.8.4. Metaoxnnatiopol pavoturikwv SE80UEVWV YL YEVETIKEG AVOAUOELG

OukapdlopetaPfoAikol deikteg mou xpnolponolndnkav w¢ e€aptnUéveg LETABANTEC NTAV OL EEAG:
AMZ, neplpépeLa HEONG, CUGTOALKN KOt SLLOTOALKN apTNPLOKK TIEOT), OALKN XOANGTEPOAN Ko
HDL-xoAnotepoAn. Ot petafANTEC QUTEC TpooAPUOOoTNKAV UE Baon TNV mBavr) GopUAKEUTIKN
aywyn oUudpwva UE TIC odnyleg ™ng Kowvormpagiag CHARGE

(http://www.chargeconsortium.com/).  Juykekplpuéva, Ot QTOMa ToUu  Adppavav

QVTLUTIEPTAOLKA aywyn Mpootednkav 15 mmHg otnv T TnG CUOTOALKAG Toug Tieong kat 10
mmHg otV T TG SLACTOALKAG TOUC TIiEoNC. ITA ATOMA TToU AdpBavay avTIATTLS LUK aywyn,

OL TIHEC TNC OALKAG XOANOTEPOANG UTtoAoyioTnKav He Bacn Tov TUTO:
Mpocappoopévn oALkn xoAnotepoAn = OAkA xoAnotepoAn / 0.8

OL TLHEG TwV e€opTNUEVWVY PETAPBANTWY TTPOCAPUOOTNKAV UE BACN TNV CUYYEVELD LETOEU TWV
OTOHWV HE ELOIKO 0UVOAO eVTOAWV TIPOoypappaTIOMoU (script). H ouyyévela petafl Twv atopwv
QTOTEAEL £VOV ONUAVTIKO CUYXUTLKO TIOPAyovVTO KATA TNV SLEPEUVNON CUCXETIOEWV UETALY TNG
VEVETIKNC TOLKIAOopdlag Kal Tou datvotumou mpog Slepelivnon Kol UOPEL va 08nynoeL otnv

eudavion Peudwc-BeTikwy cuoxetioswv.

OLtepLBaAAOVTIKEG PETAPBANTEG TTOU cupnepAfdOnKav otnv avaAucn aAAnAenibpaong Rtav ta
téooepa (4) SlatpodLkd MPOTUTIA OTIWE TIPOEKU YAV OO TNV AVAAUGCH OE KUPLEG CUVIOTWOEC OO
ta Statpodika Sedopéva Tou ekdotote MANOBUGCUOU, OL KATIVIOTLKEG CUVABELEG, N KaTavAaAwon

oAKOOA Kal n ¢uaotkr dpactnpLotnta.

Ta okop TwV SLATPODIKWYV TTPOTUTIWY UETATPATINKAV OE SITLUEG KATNYOPLKES LETOPANTEC XA UNAN

- uPnAnR cuppopdwaon cuudwva Pe TNV SLAPETO.
AvaAoya HE TIG KATVIOTIKEG ouvnBeleg dnuiloupynBnkav duo Situeg petafAnTEG:

o Tpéxovteg Kamviotég — Mn TPEXOVTEC KATIVIOTEG Kol

o Tpéxovreg/Mpwnv Kamviotég — Asv £Xw KATIVIOEL TTOTE.
Avdloya pe tnv katavaAwon aAkKooA dnpoupyndnkav tpeig Sitpeg petafAntec:

o Tpéxouoa katavaAwon aAKoOA-Mn TpExouca KatavaAwaon aAKOOA,

79


http://www.chargeconsortium.com/

e JUOTNUATIKA KOTAVOAWON 22 aAKooAoUXwv motwv tnv gBdoudda — Moté / Mpwnv
katavalwon / Tpéxouoa KatavaAlwon <2 aAkooAoUxwv rotwv tnv efSopdda

o Tpéxouoca uyPnAn katoavalwon >8 aAkooAoUXwv motwv (>100 g atBavoAng) tnv
eBbopada — Tpéxovoa KatavaAwon 1-7 aAkooAoUxwv motwv (<100 g atBavoAng) tnv

eBéopada

Avdloya pe Tnv ¢uokn Spaoctnplotnta dnuoupyndnke n Sttyun petapAntrn: Ouoka
S6paotnplog — Quoka pn dpaotrplog. Q¢ dpuoikn adpavela opiotnkav <3.75MET-wpPeC HETPLAC
N évtovng dpuoikng dSpaotnplotntag tnv efSopada (MOORE et al. 2012; KUWAHARA et al. 2015).

2.9. ZTaTloTkn avaAuon

Ta Slatpodikd mpotuna StapopdwOnkav HEow TNE avAAuong o KUPLEG CUVLOTWOEG, N omola amoteAel
£va eUTELPLKO SLatpodIkd TPATUTIO, TIOU EPEUVA TUXOV CUCXETIOELS LETAEY TWV OPXLKWV LETABANTWY Kall
TIG EKUETAAAEVETOL TIPOKELMEVOU VA ONULOUPYHOEL VEEG LeTABANTES (MpotuTa). H péBodog Twv kuplwv
CUVLOTWOWV £XELOKOTIO VAL SNULOUPYNACEL YPOUHLKOUE CUVEUACUOUE TWV APXLKWY LETAPANTWY, ETOL WOTE
ol YpapuwKol autol cuvbuaouol va gival acuoxETioTtol PEeTaEl Toucg, OAAA va TEPLEXOUV 000 Yivetal
MEYOAUTEPO HEPOG TNG SLAKUAVONG TWV aPXIKWVY HeTOBANTWY. To KEPSOG amo uia tétola dladikaoia
elval otL amd éva oUVOAO CUOXETIOUEVWY HETABANTWY KOTOARYOUHE O €va GUVOAO OLOUCYETLOTWV
METABANTWVY KL €TOL EEMepvATAL TO TPOPBANUA TNG TTOAUCUYYPAUKOTNTAG. ETLmAEoy, €Xxoupe AlyOTEpEC
UETABANTEC amd O0eC apXIKA giyOpE, He KOOTOG, GUGLKA, TNV anwAela mMAnpodopiag, EVW UMOPOUUE va
£€ETAOOVUE TIC CUOXETIOELC avApeoa OTIC METOPANTEG KOl va SLOMOTWOOUUE TIOCO Ol HETOPANTEG

potalouv 1 OxL.

O éheyxog urtoBéoswv SLEEAXON HE TO X2 yLaL TIG KATNYOPLKEC METAPBANTEG Kol pe To Student’s T-test Ry
Mann-Whitney yLa tTi¢ cuvexeic LeTaBANTEC o€ SUO0 SLadOPETIKEG OPASEC. XpnolpomolBnke n MOAAQTAN
YPOUULKN TTAALVEpOUNGN yLa TV Slepelivnon TwV CUCXETIOEWVY PETAED TwWV KAPSLOUETAPBOAKWY SEIKTWY
KOL TwV SLaTPpodIKWV TPOTUNTWY. H OTATLOTIKA eMefepyacia TwV GaLVOTUTILKWY SeSopEVWY €yve pe IBM

SPSS 19.0 kat yAwooa mpoypappatiopol R (http://www.r-project.org/) opilovtag eminedo otaTIOTIKAC

ONMAVTIKOTNTAG TO 5%.

Ye OTL adopd Ta YEVETIKA S60UEVA, O TTOLOTIKOG EAeyXOC Kal n Stepelivnon Twv aAANAETUOpACE WY TWV

TIOAUHOPPLOUWY E TOUC TTEPLBOAAOVTLKOUC TTAPAYOVTEG OTOUC POLVOTUTIOUG TIPOYOTOTORONKAV UE
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Plink (http://pngu.mgh.harvard.edu/ ~purcell/plink/), R kat GenABEL (AULCHENKO et al. 2007)

XPNOLLOTIOLWVTAC CUVOAO ELSIKWY EVTOAWV TIPOYPOUUATIONOU (scripts).

H nAwia kat to pUAO MPOOTEBNKAV WG CUYXUTIKOL TAPAYOVTEG OTA LOVTEAQ YPAUULKNG TTAAVEpOUNGNG
KOl 1 OTQTLOTLKY ONUOVTIKOTNTA eKTIUNONKe ot eminedo SlopBwpévo yla To MANBOG Twv EAEYXWV TToU
T(POYLLOTOTOLOUVTOL OTLG HEAETEG CAPWONG TOU YoVISLwHaToG [p = 0,05 / N avefaptntwv moAvpopdlopwy

(~ 700.000), p < 5 *10%].
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3. ANIOTEAEZMATA

3.1. EmBeBaiwon TG YEVETLKNAG LIMONUOVWONG

MPOKEEVOU VA XOPOKTNPLOOUUE TOUG MANBUGUOUG ota mAaiola TNG EUPUTEPNG TAYKOOULOG
nowkilopopodiag, dnuoupyndnkav ypadruoata moAudidotatng kAipakag (multidimensional
scaling -MDS) pe &edopéva amod tov yevikd EAANVikG mAnBuouod kat amo to 1000 Genomes

Project (http://www.1000genomes.org/). ‘Onw¢ ntav avapevopevo, ot Suo mAnBucuol

daivetal va Snuoupyolv KaAd OPLOUEVEC OMASEG KOVTA OTIC MANOUCULAKEG OHASEC TOU
amoteAouvTtal amo tov yeVIKO EAANVIKG mAnBuouod (TEENAGE), toug katoikoug tng Utah pe
Bopelo- kat Autiko-Eupwmnaikn mpoélevon (CEU) katl Toug katoikoug tng Tookavng otnv ItaAia
(TSI) (Ewova 3.1). Onwg mapatnpoUpe UTIAPXEL €va SLakpltd potifo opadomoinong twv duo

TANBUoUWV eKATEPWOEV TOU yeviKoU EAAnViKoU mAnBuopou (Ewova 3.2).
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Ewova 3.1 Mpadnua moAuvdidotatng kAipakag twv HELIC-MANOLIS, HELIC-Pomak kot TEENAGE oe
ouvluaouo He Toug MAnBuouoU¢ amd To 1000 Genomes Project (PANOUTSOPOULOU et al. 2014) .
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JUupudwva PE Ta Tapanavw, eivat epdavrnc n mMAnbuoutlakn SlacTpwHATWON Kal oToug SUo UTo
pueAétn mAnBuopoug (MANOLIS kat POMAK). H mAnBuoplakn SlacTpwpdtwon Unopel va
QIMOTEAECEL €VAV ONUOVTLKO CUYXUTIKO TTOPAYOVTA KOTA TNV SLEPEUVNON CUCXETIOEWV PETALY
NG YEVETIKAG TOolKIAopopdiag kal tou datvotumou mpo¢ Slepelvnon kal va odnyrnoeL otnv
eudavion Pevdwc-OeTikwy cuoxeTioewv (ELEFTHERIA ZEGGINI 2011). lNa tov AGyo autod oL TPEig
TIPWTEG KUPLEG OULVIOTWOEG Ba xpnolomolnBolVv wG GCUYXUTIKOL TOPAYOVIEG KATA TNV
Slepelivnon cuoyxetioewv PETOEL TWV YEVETIKWVY SES0UEVWV KAl TOU GaLVOTUTIOU OTLG AVAAUCELG

OAANAETSpaAONG YEVETIKWV-TIEPLBOAAOVTIKWY TIAPAYOVTIWVY TIOU aKoAouBouv.

HELIC MANOLIS, HELIC Pomak and TEENAGE
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Ewova 3.2 MNpadnua moAudidotatng KAlpakag twv xwptwv HELIC-MANOLIS, xwplwv HELIC-Pomak kat
TEENAGE. O paUpeg Koukkideg amelkovilouv ta atopa amd tnv pehétn TEENAGE mou avtimpoownelouv
TOV Yevikd EAANVIKO TANBuopo. Ta dtopa tng peAétng MANOLIS ametkovilovtal pe Stadopetikol
XPWUOTOG TPlywva LE TO KABE XpwHa va amelkovilel To xwpLd kataywyng. Ta atopa tng peAétng POMAK
amewkovilovtal pe SladopeTikol XPWUATOG KUKAOUG HE TO KAOE YpwHO va QTELKOVI(EL TO XWPLO
kotaywyng -Metadpoon and (PANOUTSOPOULOU et al. 2014).

H peAétn HELIC Baoiotnke otnv umoBeon OTL N yewypadIKr AMOUOVWON TWV OPELVWV XWPLWV
tou Mulomotapou KpAtng mou amaptilouv tnv umopeAétn MANOLIS kal n TOALTIOULKA,
BpNOKEUTIKN KoL YeEwYpAdLKH Amopovwaon Twv Mopakoxwpiwv tng Zaveng mou amaptilouv TNV

urtopeAétn POMAK, Ba petadpaldtav Kol 0€ YEVETIKN OLLOLOYEVELQ KOL OTTOUOVWOT).
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Ma tov Adyo auto cuykpiBnke o Babuog ocuyyévelag kKABs amopovwuévou MANBuopoU e Tov
VEVIKO TANBuopo (707 Oeiypota, peAétn TEENAGE) &ie€dyovtag oTaTLOTIK OvAAUON
TAUTOTNTAG Kotdotaong (genome-wide identity-by-state, IBS). YmoAoyiotnke n avaloyia
OTOUWV HUE TOUAAXLOTOV €VOV KOLWVO TIPOYOVO, WOTE va eTUTEUXOel akplBng mpoodloplopodg
QITAOTUTIWY KL TTPOCOMOLWoN yovotuTiwy. Autr) n uéBodog avadépetal ota dtopa Tou (Slou
TANBuopoUu Tou potpalovtal TOTKoUG AMAOTUTIOUG HE TO Atopo avadopds. Ta dtopa autd
UITOpOUV va XpNoLUomolnBouv yla ToV YOVOTUTILKO TTPOCSLOpLOUO TOU aTopou avadopdc oav va
ETPOKELTO yla yoveic (KONG et al. 2008). lNa pia meploxn oto 15925 (781 moAupopdiopol)
TIAPOTNPAOAUE OTL e HOALS 300 dtopa ava mAnBbuopo, 79% ano ta deiypata MANOLIS kot 88%
arnd ta POMAK eixav TOUAAXLOTOV €vav KOWO TIPOYOvVO, CUYKPLTIKA ME 6% TOU YEVIKOU
mAnBuopou kot €tol ot mAnBuopoi MANOLIS kat POMAK tautomoujfnkav wg YEVETLKA

anopovwuévol (Ewkova 3.3).
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Ewkova 3.3 Mocooto Twv oTOUWY He ToUAd)LoToV Vol Kowvd ipoyovo os kKOs mAnBuouo (PANOUTSOPOULOU
etal. 2014).
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H evdoyapia emnpedlel MOAUTIOPAYOVTILKA HOVOTATIA AUEAvVOVTOG TNV OpoluywTia Kol Kot
OUVETELO HELWVOVTOG TNV €TepoluywTtia, mbavw¢ wg amdppola tng Spaong emiPAafwv
UTIOAEMOUEVWY  UeTalAagewv (JosHI et al. 2015). MeAéteg opoluywrtiag odpwong Tou
yovidlwpatog €xouv Tnv  duvatrotnta va  omoKaAUYouv TNV  UN-TIPOCOETIKOU  TUTOU
OPXLTEKTOVIKA TwV 0AANAOUOpdWY EVOC XaPAKTNPLOTIKOU KABWCE Kal TNV EEALKTIKNA TOU TOpEia.
MoAupopolopot amd  dedopéva UPNAAG TUKVOTNTOG MIKPOCUOTOLXLWY OCAPWOoNG Tou
YOVLSLWATOG UItopouv TAEOV va XpnolponotnBolv mpokelpévou va afloAoyrioouv Gueca thv
opoluywtia, XPNOLUOTIOLWVTAG YEVOULKA OUVEXOUEVA TUAMOTa opoluywtiag (runs of
homozygosity -ROH). Autd ta TuRpata €xet davel OTL eival opoluya Kotoywyng Kal Kowa o€
avBpwrivoug mAnBucpouc (BROMAN AND WEBER 1999; GIBSON et al. 2006). SROH eival to cuvoAiko
unkog Twv ROH oe peyafaocelg tou DNA. BpéBnkav afloonpeiwteg Stadopeg ava yewypadikn
Tieploxn kot dnuoypadikn otopia t6co otov mMAnBuoulako péco 6po tou SROH 6oo kat otnv

ox€on petaty SROH kat NROH (aptBuoc twv dtadopetikwyv ROH) (Ewova 3.4).

Metagl Twv 10 PHeEAETWV PE TNV PEYAAUTEPN opoluywTia ATV Kol 0 MANBUCUOG TNG SIKN Hag
pueAétng HELIC-POMAK kat petafl twv 20 peAetwv PE TNV HeyoAUTEPN opoluywTia Kol O
mANBuopog HELIC-MANOLIS. Onwg €xel davel, oL amopovwuévol TAnBuaopol €xouv eEPLOCOTEPO
ROH evw ot mAnBuopol AdpLKAVIKAG KATOYWYNE TApouoLlalouv TNV HIKPOTEPN opoluywTia

(McQuiLLAN et al. 2008; KIRIN et al. 2010; PEMBERTON AND ROSENBERG 2014).

85



Runs of Homozygosity by Cohort
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Ewkova 3.4 Tunuota opoluyiag avd HeAETn. To GUVOALKO UAKOG TWV TUNUATWY opoluyiag (SROH) kat o
0pLlOUOC TwV TUNUATWY opoluyiag (NROH) daivovtal ava pehétn. Yapxouv onpaviikég Stadopég ava
NMelpo Kal €idog mMAnBucuoL tOoo otov PEdo 0po SROH 6co kal otnv oxéon petaft SROH kat NROH.
SC.Asian eival amo Notwo kot Kevtpiky Acla, E.Asian eival amé AvotoAikn Acio, Eur.lsolate eivat
Eupwmnaikol amopovwpévol mAnBuopoi. Ot §éka PeAETEG e TNV peyaAUTepn opoluywtia eivat n AMISH
amno tnv NevouABavia, n HUTT and tnv Notwa Ntakota, n NSPHS (North Swedish Population Health Study)
omd tnv Bopeia Zoundia, pe ta 06 kat 09 va avtavakAouv Stadopetikd xpoviég detypatoAnpioc, n OGP
(Ogliastra Genetic Park) amd tnv Xapdnvia, Italia, kat n Talana sival éva xwpld tng mepoxng, n FVG
(Friuli-Venezia-Giulia Genetic Park) otnv ItaAia, pe ta omni kat 370 va avadépovtal oe UTTOGUVOAQ
yovotunnong pe lllumina OmniX kat 370CNV pikpoouototyieg, n HELIC-POMAK aro ta MopakoxwpLo tng
Opakng otnv EAGbda, kat CLHNS (Cebu Longitudinal Health and Nutrition Study) otig QWumivec-
Metadpaon and (JosHl et al. 2015).
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3.2. Nepypadikd XopaKTNPLOTIKA Kot Statpodikd npdtuna twv dvo

TANOUVOHWV KaL N CUCXETLON TOUG LE KaPSLOMETABOALKOUG SEiKTEC

3.2.1. NAnBuopog tng Opetvig KpRtng

To avOPWIOMETPLKA Kal KAVIKA XOPOKTNPLOTIKA Tou TAnBuopol daivovtal otov Mivaka 3.1.

ouppEeTelyav ouvoAka 1,553 atopa (55.8% yuvaikeg kat 44.2% AVTPEC) Ue HEGO OpO NALKLOG Ta

61.6 €tn. OL Avtpeg eixav peyalutepn nepldépeta péong (103.6 vs 97 cm) kal Aoyo TepLdEpPELaG

Héong nmpog nepldépeta Loxiov (0.98 vs 0.89) oe ox€on Ue TIG YUVAIKEC. H péon Tun tng ZAM ntav

138mmHg, pe Toug AVIPEC va TTAPOUCLAIOUV OTATLOTIKA onUavtika upnAotepa enineda oe

olykplon Ue TG yuvaikeg (140.1 vs 136.7 mmHg). Movo 1o 17.3% Twv CUUUETEXOVIWV Elxav

UOLOAOYLKO BApog evw n cuvtputtikn MAeloPnodia (82.5%) ntav unépPapol i maxvoapkol. Ta
$ucLoroyko Bé ' i MAeloyndia (82.5%) 1 =B ' ' T

Aaxavika, Ta eneEepyaopéva SNUNTPLAKA, Ta GpoUlTa, TO KPEQG KAl TO YOAAKTOKOULKA TTpoiovTa

Atav oL opadeg Tpodipwy pe tnv uPnAotepn eBfdopadiaia katavaiwon.

Mivakag 3.1. AVOPWIOPETPLKA, KALVIKA KL SLATPOPLKA XOPAKTNPLOTIKA Tou TAnBuouou ava ¢pulo
YUvoho Avtpeg luvaikec P

n MO (TA) n MO (TA) n MO (TA)
% 1553 100 687 44.20 866 55.80
HAwia (étn) 1520 | 61.6(19.3) | 671 | 59.0(20.5) 838 | 63.7(18.0) <0.001
Mapov Bapog (kg) 1344 77.9 (15.1) 596 84.8 (13.8) 737 72.3 (13.5) <0.001
AMZ (kg/m?) 1304 29.52 (4.97) 585 29.45 (4.40) 709 29.60 (5.39) 0.877
Ygoc (cm) 1337 | 162.5(10.0) | 598 | 169.9(7.6) 728 | 156.4(7.2) <0.001
Mepidépela péong (cm) 1350 | 100.0(13.6) 594 | 103.6(11.8) 745 97.0 (14.1) <0.001
Mepludépela Loxiou (cm) 1337 107.6 (9.8) 591 105.9 (8.2) 735 109.0 (10.7) <0.001
Mepludépela péong/
nepldpépela Loyiou 1343 0.93 (0.10) 592 0.98 (0.08) 740 0.89 (0.10) <0.001
SAM (mmHg) 1259 | 138.16 (19.33) | 552 | 140.05 (18.44) | 697 | 136.71(19.93) 1.1E-03
AAM (mmHg) 1263 | 78.55(10.97) | 553 | 79.65 (11.28) 700 | 77.68(10.63) 2.0E-03
HueprioLa evepyelaxr 1445 | 2413 (854) | 645 | 2643 (894) 800 | 2227 (773) <0.001
nipooAnyn (keal)
KatavaAwaon tpodipwv
(uepideg/eBdouada)
Aaxavika 1444 27.1(14.2) 644 26.7 (14.0) 800 27.5(14.3) 0.260
Enetepyaopéva 1432 | 24.4(11.0) |639 | 26.0(11.7) 791 | 23.2(10.3) <0.001
SnuntpLaka
Opouta 1445 | 22.4(12.6) | 645 22.2 (13.0) 800 | 22.5(12.3) 0.737
KOKKLVO Kpéac 1414 | 19.6(11.8) | 633 22.8(13.1) 781 17.0 (9.8) <0.001
FoAQKTOKOMIKG Ttpoiovta | 1444 12.2(7.1) 644 13.0 (7.6) 800 11.4 (6.7) <0.001
Mukd 1431 10.0(7.4) 636 11.2 (7.8) 795 9.1(6.9) <0.001
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Kadég 1445 8.1(4.9) 645 9.3(4.8) 800 7.1(4.7) <0.001
Wapt 1441 5.1(4.6) 644 5.1(4.8) 797 5.2 (4.5) 0.763
AAkoolouya notd 1443 4.2(7.4) 645 22.2 (13.0) 798 0.6 (1.3) <0.001
Natdrec 1435 2.8 (1.9) 640 2.9(1.9) 795 2.8(1.8) 0.430
Oompla 1437 2.0(1.6) 642 1.9 (1.6) 795 2.0(1.6) 0.798
n (%) n (%) n (%)

Katnyopia AME 1291 583 708

®uctoloykol BApoug 223 (17.3) 33 (14.2) 140 (19.8) 0.002
YrniépBapot 500 (38.7) 254 (43.6) 246 (34.7)

NoxVoapKoL 568 (44.0) 246 (42.2) 322 (45.5)

TA: Turukr} artokAton, P: p-value<0.05, Student’s t-test yia ouvexeig petapAntég, x2 ywa tov AMZ

H moayuvooapkia, n uméptacn kat n unepAutdapio Atav ol acBéveleg pe tov uPnAdtepo

ETWTOAQCUO O€ QUTO TOV TANBUCUO, HE TIG YUVAIKES Va Ttapouolalouv LeYaAUTEPN voonpotnTa

o€ oX£on Ue toug avrpec (Mivakag 3.2).

Mivakag 3.2. OL aoBéveleg pe Tov peyaAUTEPO EMUMOAAOUO oToV MANBUOUS avd ¢pUAo
, Avtpe Fuvaike
AcBévela N=21USV:2}\(()%) n=5p66q n=786q P
(%) (%)

MNaxuooapkia 568 (42.0) 246 (43.5) 322 (41.0) 0.23
Ynéptaon 669 (49.5) 256 (45.2) 412 (52.4) <0.001
YrepAuudatpia 509 (37.7) 171 (30.2) 338 (43.0) <0.001
ApBpitida 448 (33.1) 119 (21.0) 329 (41.9) <0.001
MpecPuwrnia 415 (30.7) 154 (27.2) | 261(33.2) | 0.0034
Ooteondpwon 275 (20.3) 7(1.2) 268 (34.1) <0.001
3A TUMou 2 166 (12.3) 67 (11.8) 99 (12.6) 0.28
Bapnkoia 203 (15.0) 90(15.9) | 113 (14.4) 0.69
Katappdktng 199 (14.7) 74 (13.1) 125 (15.9) 0.12
Xpdvio dyxog/kataOAupn 195 (14.4) 31(5.5) 164 (20.9) <0.001
AMepyia 182 (13.5) 60 (10.6) 122 (15.5) 0.015
P: p-value <0.05 £Aeyxog x?

To KOVWVLIKOSNUOYPOPLKA KOl TO XOPOKTNPLOTIKA TOU TPOTOU {WN¢ TwV ATOUWY Tou TTAnBuopoU

napoucotaovtal otov Mivaka 3.3. Ot mAeloPndia twv eBehoviwy (70.6%) ATV TOVTPEUEVOL EVW

HEYAAUTEPO TTOCOOTO YUVOLKWVY NTAV XNPEC (27.8%) O OXEON LE TO QAVTIOTOL(O TWV AVIPWY

(3.5%). OL MepLOCOTEPOL CUUHETEXOVTEG elxav mpwTtoBadula eknaibevon (63%), kal to 10.6%

Oev eixe kaplo popdwan. OL AVTPEC ElXOV OTATIOTLKA ONUOVTIKA TIEPLOCOTEPO GUVOALKA XPOVLaL

eknaidevong amo tig yuvaikeg (6.7 vs 5.5 years). Bpébnke dladopd petafl Twv Vo dUAWV oTa

TIOO0OTA TO00 TWV MAPOVIWY 000 KAl TWV TPWNV KOMVIOTWY UE AUTA TW avIpwy va eival 4 kat
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10 dpopéc uvPnAotepa, avtiotowa. Emiong ¢avnke OTL oL Avipeg KATVI{AV YL OTOTLOTIKA
ONUAVTLKA TIEPLOCOTEPA XpOvLa, Ttapouctalovtag veapotepn nAia €vapéng kot pHeyoAUTEPN
nAKio SLakomn g KaBwg Kal TEPLOCOTEPA TIOKETOETN OE OUYKPLON UE TIG yuvaikeg. To 60% tou

mAnBuaopoU Sev eixe kamnvioel motE, n mAseloPndia Twv onoiwv (81.6%) Atav yuvaikec.

Mivakag 3.3. Kowwvikodnpoypadkd Kal XopoKTnNPLOTIKA TOU TPOToU {wh¢ Tou MAnBucpou avd ¢ulo

JUvolo Avtpeg Fuvaikeg p
n (%) n (%) n (%)
ZuluylKi Katdaotoon 1433 637 (44.5) 796 (55.5)
Mavtpepévol 1011 (70.6) 503 (79.0) 508 (63.8)
Y€ oxéon 17 (1.2) 13 (2.0) 4 (0.5) <0.001
EAeUBepoL 153 (10.7) 93 (14.6) 60 (7.5)
Xnpot 243 (27) 22 (3.5) 221 (27.8)
Eknaidsvon 1443 645 (44.7) 798 (55.3)
Kaptia popdwaon 153 (10.6) 30 (4.7) 123 (15.4)
MpwtoBabuia 909 (63) 416 (64.5) 493 (61.8) <0.001
AgutepoBabuia 314 (21.8) 165 (25.6) 149 (18.7
Tpttofaduia 57 (4) 28 (4.3) 29 (3.6)
KamvioTikég ouvnOeLeg 1440 644 (44.7) 796 (55.3)
MapOVTEG KATIVLOTEG 314 (21.8) 249 (38.7) 65 (8.2)
MpWwnV KAMVIOTEC 259 (18) 235 (36.5) 24 (3) <0.001
MOTE KOMVLOTEG 867 (60) 160 (24.8) 707 (88.8)
MO (TA) MO (TA) MO (TA)
HAwia évapéng tou <0.001
Kanvioparog* 502 18.9 (7.0) 425 18.2 (6.5) 72 23.1(8.5)
HAwkia Stakomnig tou 0.028
Kanviopartog* 231 51.7 (14.5) 214 52.3(14.2) 17 43.5 (15.7)
ZuVOALKA Xpovia <0.001
Kanviopartog* 317 30.2 (16.3) 277 31.8(16.3) 38 19.7 (12.7)
ZUVOALKA XpovLa <0.001
eknaidsvonc* 1025 6.1(3.5) 463 6.7 (3.2) 555 5.5(3.7)

MO: péoog 6pog, TA: Turikr andkAon, P: p-value<0.05
‘EAeyx0g x? yLo KatnyopLkeG HetaBAnTéG, Student’s t-test yia ouvexeic petaAntéc, *éAeyxog Mann-Whitney

Ao ta apyikd 50 tpodLua kat opddeg tpodipwy, 15 cupumnepAndOnkav otnv avaluon o€ KUPLEG
OUVLOTWOEG, AOyw Tou uPnAol Babuou cuoyxETiong touc. To kpttrpto KMO Atav ico pe 0.76 Kat
ol TEOOEPLC SLATPOPLKEC OUVIOTWOEC g€nyoulv 51.5% tnc ouvoAlkng SlakUpAvong Twv UTO
pHeAéTn petapAntwy (Mivakag 3.4). Ta mpotuna mou npoékupav ATav ta €€R¢: n torkn dlatta
(ouvictwoa 1) mou TEPLEAAUPBAVE OTUTIKEG TITTEC, OOTPLA, KOKKIVO KPEOG, Tupl Kot
enegepyaocpéva SnuUNTpLlakd, n uPnAng MEPLEKTIKOTNTAG o€ Almo¢ kal amAd odakyopa dilatta

(ouvictwoa 2), mou amoteAoUvTaV And COKOAATO, OMAG OAKXAPA, YAUKA LE YAAQ Kal ApUAO,
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Mivakag 3.4. ZUVTEAEOTEG GUCXETLONG TTIOU TIPOEKUY AV OO TNV OIVAAUGT O€ KUPLEG
ouvIoTwoeC ou S1e€NXOn pe dlatpodikeg petafAntéc (N=1183).

JUVIOTWOEG
EPpUNVEUTIKEG METAPANTEC 1 2 3 4
ITUTIKEG TtiTTEG 0.825 0.060 -0.110 0.085
Oompla 0.668 -0.188 -0.174 0.079
Eneepyaopéva Snuntplokd® 0.586 0.401 0.083 0.062
KOKKIVO KpEag 0.542 0.346 0.276 -0.057
Tupl 0.535 0.331 0.290 0.223
Mukd pe Aimog? 0.045 0.738 -0.011 0.122
Matatakio/yapldakio 0.037 0.664 -0.040 -0.125
Mitteg epmnopiou 0.173 0.560 0.141 0.010
Tuka pe auuio’ 0.147 0.412 0.245 0.359
Akoolouya motd 0.072 0.154 0.718 -0.065
EALEG 0.084 -0.172 0.694 -0.127
Kabéc -0.163 0.131| 0.617 0.310
TNYQVLTEG TTATATEG -0.125 0.453 0.484 -0.068
EAaoAado -0.033 0.071 -0.114 0.757
Dpéoka ppolTa kot Aaxavikd® 0.305 -0.152 0.022 0.655
Epunveuoiun uetaBAntotnta (%) 15.03 14.69 12.78 9.02
“Ene€epyacpévo Pwil, pakapovia, SnUntplakd mpwivol Kot Aeuko pult
By okoAdTa kat yAukd pe Bdon To yaia
YATIAG 0dKkyopa Kot YAUKG PE GUUAO
SAayavikd duAAWEN Kat G, WA 1 Bpaouéva

£TOLMEC TILTTEG TOU Epmopiou Kot atatakia/yapLdakia, To poTumo tou Kadeveiov (cuviotwoo
3), mou xapaktneLlotayv anod TNV KATavaAwaon KodE Kal aAKOOA, EALEG KAL TNYAVITEC TIATATEG, KO

Vv mAovola o€ eAatoAado, ppouta kat Aaxavika diatta (cuviotwoa 4).

Ta dedopéva Twv Bloxnulkwyv avaAuoswv Seixvouv OTL oL YUVALIKES €lXaV OTATIOTIKA CNUOVTIKA
vnAotepa enineda HDL xoAnotepOAnG g oX£0N E TOUG AVIPEG, EVW OL AVTPEC ELXOV OTATLOTIKA
onuavtika vPpnAotepa enineda yAukolng, LDL xoAnotepoAng Kal TpLlyAUKEPLS WY O0g GUYKPLON UE
TIC yuvaikec. Afilel va onpelwBel 6tL n péon xoAnotepoAn autou tou MANBUoUOU ATOV TTAVW
anod to puctoloyikd (>200mg/dl) (Mivakag 3.5). H opdda pe ta uPnAdtepa okop OTO TOTIKO
npotuno eixe vPnAotepn péon T YAUKOING evw oL opadeg pe ta uPnAotepa okop ota
umoAouna potuna eiyav xapnAotepa emnineda yAukolng. H péon tun tng HDL xoAnotepoAng
Atav xapnAotepn otnv opada pe ta vPnAdTEPA OKOop OTO TPOTUTIO Tou Kadeveiou, evw Ta
eninmeda ¢ LDL Kat oAlkAG XoAnoTePOANG davnkav va eivatl uPpnAotepa otnv opada pe to

uPnAOTEPA OKOP OTA TPOTUTIA TOU KApEVEIOU Kal Tou UPNANG TEPLEKTIKOTNTAG OE Alog Kall
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omA@ oakyopa mpotumou. H opada pe ta uPnAotEpA OKOp OTO TIPOTUTIO TOU Kadeveiou
napouvoiace vPnAotepa enimeda TplyAukepldiwv o cUYKPLON UE TNV OUASA HE T XapunAoTepa
okop tou (6lou mpotumou, Kal n opada pe ta UPNAOTEPA OKOP OTO TPOTUTIO UE eAatoAado,

dpouta kat Aaxavika eixe vnAotepa enimeda (voouAivng.

Ta amoteAéopata tnG MOAAMANG YPAUUIKAG TIaAvdpounong (Mivakag 3.6) Seixvouv OTL TO
TOTUKO TIPOTUTIO APXLKA CUOXETL{OTAV UE TO AMZ, Tov AOYy0o MepLPEPELAC LEDNC TTPOG TTEPLDEPELD
Loxiou, tnv ZAM kot tnv AAT, dAAQ OL CUGKETIOELG QUTEG Emaav val E(VOL OTOTLOTIKA ONUOVTLKEC
HETA TNV 8LOPBWON yla CUYXUTLKOUG TTAPAYOVTEG. TO TOTIKO MPOTUTO BPpEONnKe va oxetiletal pe
ta emnineda yAukolng (B=4.861, p<0.001, B=4.618, p<0.001 petd tnv SL16pOwWGN yLo GUYXUTIKOUG
mapayovteg kat B=4.026, p<0.001 peta tnv S6pOwoN yla CUYXUTIKOUG TIOPAYOVTEC KOL TO
umoAdounta Statpodikd mpotuna). To UPNAAG TMEPLEKTIKOTNTAC O ALTOC Kol OMAG CAKYOPQ
npotumo, GAVNKE va CUOXETI(ETAL apvNnTIKA Ue Tov AMZ, tov AOyo mepldépelag LEONG TIPOC
nepldpépela Loxiou, tnv HDL xoAnotepoAn kot tnv ZAMN, aAAG OAEC QUTEC OL CUOXETLOELG Emaav
Va E(VOL OTOTLOTIKA ONUOVTIKEG UETA TNV SLOPOBwON yla CUYXUTIKOUG Tapdyovteq. Emiong, to
VPNAAG TTEPLEKTIKOTNTAG O ALITOG Kol ArtAQ 0AKXQPO TIPOTUTIO OXETLIOTAV HE PELWHEVA ETtMES A
YAUKOTING akopa Kot Heta TNV SLOpOwaon yLa CUYXUTLKOUG TTOpAyovTeEG aAAd OxL OTav n UTTOAOLTN

Slatta AndOnke unoyn.

To mpotumo Tou Kodeveiou cuoxetllotav He pelwpéva emineda HDL xoAnotepoAng aAAd n
enidpaon €mae va €elval OTATIOTIKA ONUOVTIKY HETA TtV S0pOwon yla CuyxXUTIKOUC
TLAPAYOVTEG. BpEBNKE CUOTNUATIKY) CUCXETLON TOU TIPOTUTIOU TOU Kadeveiou pe auvénuévo Adyo
niepldEpelag péong mpog mepldpépela Loxiov (B=0.020, p<0.001, B=0.012, p<0.001 petd TNV
610pbwon yla ocuyxutikolg mapdyovtieg kat B=0.012, p<0.001 petd tnv dPOwon yla
OUYXUTLKOUG TAPAYOVTEG Kal ta utioAouta diatpodikd mpotuma), AAM (B=0.903, p=0.002,
B=0.846, p=0.014 peta tnv S16pOwon yla cuyxutikoLg tapayovteg kat f=1.015, p=0.005 peta
™V 810pBwoN ylo CUYXUTIKOUG TIOPAYOVTEC Kal Tol UTtOAouta Slatpodikd mpoTuma), OAKN
XoAnotepoAn (B=3.078, p=0.010, B=4.883, p=0.001 petd tnVv O616pOwWON Yyl CUYXUTIKOUG
mapayovteg kat B=5.398, p<0.001 peta tnv S6pOwoN yla CUYXUTIKOUG TIOPAYOVTEC KOl TO

umolouna Statpodika mpotuna) kot LDL xoAnotepoAn (B=3.977, p<0.001, =3.933, p=0.001

91



Mivakag 3.5. Bloxnukég avaAloeLg avd SLatpodLko mpoTuTIo.

MPO>KOAAHZH

TomLKO POTUTIO

MAovaolo og Almog Kal armAd adkyapa

MpotuTo tou kadeveiou

Mpoturo pe ehatdlado, dppolta Kat

T(POTUTIO Aaxavika
JUvolo XaunAn YynAn P XoapunAn YynAn P XounAn YynAn P XopunAn YynAn P
n MO (TA) MO | (TA) | MO | (TA) Mo | (TA) | MO | (TA) MO | (TA) | MO | (TA) Mo | (Ta) | mo | (TA)

rukoln
(mg/dl) 1521 99.4 (25.9) 97.8 26.3 | 101.2 25.5 | 0.01 | 104.1 28.4 95.0 22.3 <0.001 | 101.0 26.6 98.0 25.1 0.024 | 100.5 26.0 98.5 25.8 0.14
HDL
XoAnotepoAn
(mg/dl) 1541 48.4 (13.2) 48.3 13.1 48.5 13.3 | 0.78 48.5 13.1 48.2 13.2 0.64 50.3 13.3 46.5 12.7 <0.001 48.2 13.5 48.6 12.9 0.58
LDL
XoAnotepodAn
(mg/dl) 1540 | 125.1 (35.8) | 126.7 35.3 | 123.6 36.3 | 0.88 | 122.3 35.3 | 128.0 36.1 0.002 | 1215 34.6 | 128.7 36.6 <0.001 | 124.3 35.0 | 126.0 36.6 0.35
TpyAukepidia
(mg/dl) 1525 | 135.6 (67.4) | 134.4 64.2 | 137.0 70.6 | 0.45 | 137.6 65.0 | 133.8 69.8 0.27 | 129.5 61.8 | 141.9 72.2 <0.001 | 135.2 66.9 | 136.2 68.1 0.78
IvaouAivn
(ulu/ml) 1515 14.6 (13.5) 14.6 135 14.5 13.4 | 0.82 14.6 13.4 14.5 13.6 0.88 14.3 13.1 14.8 13.8 0.49 13.9 12.9 15.3 14.1 | 0.044
OAwn
XoAnotepoAn
(mg/dl) 1544 | 202.2 | (41.1) | 203.3 | 40.3 | 201.2 | 41.8 | 0.33 | 200.2 | 41.1 | 204.4 | 40.9 0.048 | 199.4 | 40.7 | 205.1 | 41.3 0.007 | 201.1 | 39.8 | 203.6 | 42.4 | 0.23

MO: péoog 6pog, TA: turikr amokAon, P: p-value<0.05

Student’ s t-test




HETA TNV S10pOwaon yla cuyXuTIKOUG mapayovteg kKot B=4.401, p=0.001 peta tnv S10pbwon yla

OUYXUTLKOUG TTApAYOVTEG Kol Ta uTtoAouta Statpodika mpdtumal).

To npotumo Ue To eAatodado, Ta ppolTa Kal ta Aaxavikd, pavnke va oxetiletal pe vpnAdtepo
AMZ (B=0.625, p<0.001, B=0.350, p=0.009 petd TNV 810pBWGN yLo CUYXUTIKOUG TTAPAYOVTEG KoL
B=0.362, p=0.010 petd tnVv S10pBWON yLa CUYXUTIKOUE TTAPAYOVTEG KAl TA UTTOAOLTTA SLATPOdIKA
npotumna), Aoyo mepldpépelag peEong mpog meplpépela oyxiou (B=0.013, p<0.001, B=0.011,
p<0.001 petd tnv S6POBwWoN yla cuyxuTkoug mapayovieg kat B=0.011, p=<0.001 petd tnVv
610pBwon yla cuyXUTIKOUG TTAPAYOVTEG Kol Ta uTtoAouma Statpodikd mpotuma) kat enineda
LVOOUALVNG Xwpi¢ n TeAeutalo CUCXETION VA TIAPAUEVEL OTOTIOTIKA ONUAVIIKG HUETA TNV
610pBwaon yla cuyxuTIKOUG tapAyoVvteC. Emiong, To mpotumo pe to eAatdAado, Ta ppolTa Kal Ta
Aaxavika BpéBnke va oxetiletal pe pelwpéva emimeda IAM povo petd tnv S10pbwon yua
OUYXUTIKOUG Tapayovieg (B=-1.252, p=0.010) kat petd TNV S10pOBWON Yyl CUYXUTIKOUG

TLAPAYOVTEG Kal Ta uTtoAounta Statpodikd mpotuna (B=-1.146, p=0.025).

Mivakag 3.6. AtoteAéopata TG MOAAQTANG YPARKIKAG TTOAWVSpOUNONG yla TNV a&loAdynon ThG CUCXETIONG TwV SLATPOPIKWY TTPOTUTIWY HE KapSLopeTaBoAlkolg

Seikteg. (N=1,183)

Movtého 1 Movtélo 2 Movtélo 3
AME (kg/m?) B AE P ) a P B a P
Tornuwé npéTuTo 0529 | 0.272,0.786 <0.001 | 0004 | -0.330,0.338 0.980 0.099 | -0.270,0.468 0.598
Mouolo oe Ainog katamhd | pe1 | g 718 203 <0.001 | -0.289 | -0.594,0.015 0.063 -0.193 | -0.526,0.141 0.257
AKX TIPOTUTIO
Npétumo tou kadeveiou -0.016 | -0.275,0.243 0905 | 0.241 | -0.056,0.538 0.112 0202 | -0.111,0515 0.205
Mpdturo ue eAatsAado, 0625 | 0.368,0.882 <0.001 | 0350 | 0.088,0.613 0.009 0362 | 0.087,0.637 0.010
dpolta Kot Aaxavikd
Nepiudépela péong/
nepudépela oyiov
TomKé Tp6TuTo 0.006 | 0.000,0.011 0.047 | -0.005 | -0.011,0.001 0.078 1.04E-5 | -0.006,0.006 0.997
Mouoto oe Ainog kavama. | g 510 | 024 0,013 <0.001 | -0.004 | -0.009,0.002 0.171 1.4E-4 | -0.006,0.006 0.962
GdK P TPOTUTIO
Mpdtumo tou kadeveiou 0020 | 0.015,0.026 <0.001 | 0012 | 0.007,0.017 <0.001 0.012 | 0.006,0.017 <0.001
Mpdrurto pe ehatsrado, 0.013 | 0.008,0.019 <0.001 | 0.011 | 0.007,0.016 <0.001 0011 | 0.006,0.016 <0.001
dpouTa Kot Aaxavikd
HDL (mg/dl)
Tomé Tp6TuTo -0.247 | -0.992,0.498 0516 | 0918 | -0.005,1.840 0.051 0.670 | -0.354,1.694 0.199
Moboto oe Mmog katamha. | ey |3 696 0,139 0.02 | -0709 | -1.5550.136 0.100 0616 | -1.542,0.310 0.192
GdK P TPOTUTIO
Mpdturo tou kadeveiou -2.383 -3.116,-1.650 <0.001 -0.173 -0.996,0.651 0.681 -0.248 -1.117,0.621 0.576
Mpdtuno we eAatshado, 0442 | -1.187,0.303 0245 | -0.224 | -0.955,0.506 0.547 -0.106 | -0.872,0.660 0.786
dpouta Kot Aaxavika
ZAMN (mmHg)
Tomwé npéTuTo 1.726 | 0.708,2.744 0.001 | 1.108 | -0.099,2.315 0.072 0598 | -0.740,1.935 0.381
Mouoto oe Ainog katamld |3 o464 944 2 948 <0.001 | -0.608 | -1.714,0.499 0.282 -0.490 | -1.699,0.720 0.427
GdKYoPa TPOTUTIO
Npdtumo tou kadeveiou 0.873 | -1.894,0.149 0094 | 0186 | -0.891,1.264 0.734 0.136 | -0.999,1.271 0.814
Mpdturo ue eAatsAado, -0.340 | -1.362,0.683 0515 | -1.252 | -2.206,-0.299 0.010 -1.146 | -2.147,-0.145 0.025
dpolTa Kot Aaxavikd




AAN (mmHg)

TomKé TP6TUTIo 0612 | 0.0381.186 0037 | 0329 | -0.431,1.089 0.396 0596 | -0.245,1.437 0.165
MAobolo oe Ainog katamd | hes | 513 0637 0.832 | 0026 | -0.671,0.722 0.942 0429 | -0.332,1.190 0.269
o0lKYapa TPOTUTIO

Npétumo tou kadeveiou 0903 | 0.330,1.475 0.002 | 0846 | 0.171,1522 0.014 1.015 | 0.301,1.729 0.005
Mpdturo pe eAadrado, 0.132 | -0.443,0.707 0.653 | -0.130 | -0.731,0.472 0.672 0.012 | -0.681,0.641 0.970
$pouta Kot Aaxavikd

OAwn XoAnotepoAn

(mg/dl)

Tornuwé npéTuTo 2067 | -0.27,4.405 0083 | 1.946 | -1.161,5.053 0.219 3239 | -0.191,6.669 0.064
Movoto oe Alnog katamd |y 535 | 3575 1 107 0302 | -1.535 | -4.382,1.313 0.291 0673 | -2.429,3.776 0.670
GdK P TTPOTUTIO

Npétumo tou kadeveiou 3.078 | 0.744,5.411 0.010 | 4.883 | 2.1287.638 0.001 5398 | 2.488,8.308 <0.001
Mpdturo ue eAatsrado, 1.001 | -1.3383.341 0401 | 0330 | -2.128,2.788 0.792 1.036 | -1.530,3.601 0.428
dpolta Kot Aaxavikd

LDL (mg/dl)

Tornuwé npéTuTo 1.090 | -0.937,3.116 0292 | 0746 | -1.937,3.429 0.585 2111 | -0.853,5.074 0.163
Moboto oe Aimog katamha | a0 |1 989 5 065 0971 | -0692 | -3.151,1.767 0.581 1.007 | -1.673,3.688 0.461
GAKXQPOL TIPOTUTIO

Mpdturmo tou Kadeveiov 3.977 1.962,5.991 <0.001 3.933 1.550,6.310 0.001 4.401 1.886,6.916 0.001
Mpcturo pe exatdrabo, 1136 | -0.891,3.162 0272 | 0888 | -1.2333.009 0.411 1368 | -0.848,3.585 0.226
dpolta Kot Aaxavikd

TAUKATn (mg/dl)

Tornuwé npéTuTo 4861 | 3.466,6.256 <0.001 | 4618 | 3.0256.212 <0.001 4026 | 2.259,5.794 <0.001
Moboto oe Nmog katamha. |y 200 | g 176 3 384 <0.001 | -1.660 | -3.144,0.176 0.028 -0.987 | -2.595,0.621 0.229
odKYapa TPOTUTIO

Mpétumo tou kadeveiou 1,027 | -2.448,0.394 0157 | -1.254 | -2.691,0.183 0.087 -1.053 | -2.553,0.448 0.169
Mpdturo ue eAatshado, -0.208 | -1.631,1214 0774 | -1.303 | -2.578,-0.027 0.045 -0.490 | -1.813,0.833 0.467
dpouTa Kot Aaxavikd

lvaouAivn (uIU/ml)

TomK6 TPGTUTIo 0389 | -0.364,1.142 0311 | -0.619 | -1.602,0.3636 0.216 -0.141 | -1.230,0.948 0.800
Movolo oe Ainog katamld | 453 | 357 1 186 0360 | 0678 | -0.226,1.582 0.141 0.765 | -0.226,1.756 0.130
GlK P TPOTUTIO

Mpdtumo tou kadeveiou 0631 | -0.121,1.384 0100 | 0.156 | -0.719,1.032 0.726 0.324 | -0.600,1.249 0.491
fpdrunto pe ehasrado, 0.997 | 0.245,1.748 0.009 | 0635 | -0.142,1.411 0.109 0637 | -0.178,1.452 0.125

dpouta kat Aaxavika

AE:81dotnpa gpmiotoolvng

P: p-value<0.05

Movtého 1: un Slopbwpévo ,

Movtélo 2: SlopBwpévo yia nAikia, GUAo, AMEZ, dappakeuTikn aywyr, eninedo GuOLKAG SpacTNPLOTNTAG, KATIVIOUA KOL EVEPYELAKN TIPOCANYN
Movtého 3: Movtélo2 kal ta urtddouta Slatpodikd mpdTuma

3.2.2. NANOBuo MG Twv MopdAKwY

To avOPpWITOPETPIKA KOl KALWVIKA XOPOAKTNPLOTIKA Tou MAnBuouol ¢aivovtat otov Mivaka 3.7.
A6 1o cUVoAo Twv 1,702 cuppeteXOVIwy To 30.7% ATav AVIPES Kot To 69.3% yuvaikeg. O HEcog
0po¢ nALkiag Atav ta 44.9 £€tn Kal oL AVIPEG NTAV KATA 5.5 xpovia PLeyaAUTEPOL OO TLG YUVOLKEC
(p=7.1E-12). EmumtAéov, oL avtpeg sixav peyalutepn nepidpépeta péong (96.1 vs 90.4cm, p=8.6E-
15) kot Adyo nepldpépelag péong mpog nepldpepeta oyiov (0.94 vs 0.84, p=3.0E-80). Qotooo, oL
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Mivakag 3.7. AvOpWITOUETPLKA, KALVIKA Kol SLaTpodIKA XOpAKTNPLOTIKA Tou TAnBuopol ava ¢uAo

ZUvoho AvTpeg Fuvaikeg P

n Mé£cog 6pog (TA) n Mécog 6pog (TA) n Mé£cog 6pog (TA)
% 1702 522 (30.7) 1180 (69.3)
HAwdio (étn) 1664 | 44.87(15.48) | 519 | 48.71(15.89) 1145 | 43.13(14.97) 7.1E-12
Napév Bapoc (kg) 1638 |  72.8(14.35) 510 | 78.63(13.42) 1128 | 70.16(13.98) | 1.8E-29
Yyoc(cm) 1635 | 162.97(9.62) | 508 | 172.62(7.89) 1127 | 158.61(6.73) | 2.5E-165
Mepudépela péong (cm) 1588 92.17 (15.1) 496 96.14 (12.35) 1092 90.37 (15.87) 8.6E-15
Mepldépela 1586 0.87 (0.1) 494 0.94 (0.08) 1092 0.84 (0.1) 3.0E-80
péong/mepidépela
Loxiou
AMS (kg/m?) 1632 | 27.52(5.42) 508 26.37 (4.14) 1124 28.03 (5.83) 7.8E-11
Katnyopia AMS 1632 508 (31.1) 1124 (68.9)
EM\eunoBapelg 52 (3.2) 7 (1.4) 45 (4.0)
Quolooytkol Bapoug 486 (29.8) 185 (36.4) 301 (26.8) 3.3E-17
YrépBapot 583 (35.7) 227 (44.7) 356 (31.7) )
Maxvoapkol 511 (31.3) 89 (17.5) 422 (37.5)
SAM (mmHg) 1265 | 131.21(16.63) | 433 | 133.27(15.73) 832 | 130.14(16.98) | 0.001
AAM(mmHg) 1272 | 83.12(11.01) | 436 | 83.47(10.38) 836 | 82.94(11.32) | 0.398
KatavdAwon tpodipwyv
(uepibec/eBdouada)
Enefepyaopéva 1607 29.6 (9.2) 500 30.2(9.2) 1107 29.3(9.2) 0.090
SnunTpLaKa
FOAQLKTOKO LKA 1625 18.2(7.3) 504 18.8 (7.9) 1121 17.9(7.0) 0.026
npoiovta
Aaxaviké 1624 16.5 (6.3) 504 16.8 (6.4) 1120 16.4 (6.3) 0.310
MUKE 1610 14.2 (6.2) 497 14.7 (5.8) 1113 14.0 (6.4) 0.031
Kadbic 1626 10.7 (4.9) 504 11.5 (4.3) 1122 10.3 (5.1) 8.8E-07
Dpolta 1626 9.5(8.5) 504 9.4 (8.6) 1122 9.5 (8.5) 0.784
KOkKLvo kp€ag 1624 7.5 (3.6) 503 7.7 (4.0) 1121 7.5(3.3) 0.190
WapLa 1621 2.7 (1.8) 499 2.7 (1.8) 1122 2.7 (1.8) 0.456
Natdrec 1626 2.6 (1.5) 504 2.7 (1.6) 1122 2.6 (1.5) 0.292
Oompua 1626 1.8 (1.1) 504 1.8 (1.1) 1122 1.8 (1.1) 0.975

yuvaikeg eixav vpnlotepo AMI o oxéon HE Toug avtpeg (28 vs 26.4kg/m2, p=7.8E-11).

MeyaAUTepO TOOOOTO TwV avipwy ntav unépBapot (44.7%

vs 31.7%), EVw TO TOCOOTO TWV TAXVUCUPKWV YUVALKWY 0ToV TANBUoUO RTav moAU peyaAUTtepo

and to avrtiotolo Twv avipwv (25.9% vs 5.5%, p=3.3E-17). H péon twnR tng ZAM Atav

131.2mmHg, pe toug avtpeg va epdavilouv oTATIOTIKA ONUAVTIKA uPnAoTepa emimeda amo TLg

yuvaikeg (133.3 vs 130.1mmHg, p=0.001). Ta enefepyaopéva SNUNTPLOKA, TA YOAOKTOKOULKA

TPOLOVTA, TOL AQXOVIKA KOl TOL YAUKQ NTAV oL OpAdeC TpodipwyV pe TNV peyalutepn efdopadiaia

KaTavalwon.

H uméptaon kat n unepAutdapio NTav ot aoBeveic pe Tov PHEYAAUTEPO ETMOAACUO OTOV

mAnBuouo (Mivakag 3.8). MeyaAUTEPO TTOCOOTO TWV AvVTPwWVY eixav unepAutidatpia (19.5% vs

15.4%, p=0.036), npecBuwria (11.1% vs 6.2%, p=4.4E-04), 3A tumou 2 (10.2% vs 6.1%, p=0.003)

kal otedaviaio vooo (11.7% vs 4.6%, p=7.1E-08) o€ GUYKPLON LE TLG YUVALKEG, EVW N KOTABALN
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(11.7% vs 7.5%, p=0.008), o unmoBupeoeldlopog (11.5% vs 2.1%, p=1.8E-10) Kol oL NUIKPAVIES

(8.8% vs 4.8%, p=0.004) ATav L0 CUXVEG OTLG YUVALKEG.

Mivakag 3.8. OL aoBéveLeg e TOV LeYAAUTEPO EMUTOAACHO 0TOV MANBUOUO avd GpUAo
AcBévela Zuvolo AvTpeg Fuvaikeg P

N (%) 1702 522 (30.7) 1180 (69.3)

Yréptaon 444 (26.1) | 139(26.6) 305(25.8) | 0.735
YriepAuudatpio 284 (16.7) 102 (19.5) 182 (15.4) 0.036
Katd®Aubn 177 (10.4) 39 (7.5) 138 (11.7) | 0.008
YroBupeoelSLopog 147 (8.6) 11 (2.1) 136 (11.5) | 1.8E-10
MpeoPuwrnia 131 (7.7) 58 (11.1) 73(6.2) | 4.4E-04
Huwpavieg 129 (7.6) 25 (4.8) 104 (8.8) 0.004
ApBpitida 127 (7.5) 39 (7.5) 88 (7.5) | 0.992
A tOTI0UL 2 125 (7.3) 53 (10.2) 72(6.1) | 0.003
Stedaviaia vocog 115 (6.8) 61 (11.7) 54 (4.6) | 7.1E-08
KapSiakn avendpkeia 112 (6.6) 41 (7.9) 71 (6.0) 0.159
P:p-value<0.05

O Mivakag 3.9 mapouolalel Ta KOWVWVIKOSNHOYpadIKA KoL TO XAPAKTNPLOTIKA TOU TPOToU LW
Tou MANBuopol POMAK-HELIC. Ztnv mAetodndia toug ta dtopa NTov mavipeeva (86.7%) kot
eiyav npwrtofabuia eknaidevon (72.2%). To moocootd Tou avaidapntiopol ntav vPnAotepo
OTIG YUVOIKEG Ot oX€on HE Toug avtpeg (9.2% vs 1.8%, p=6.8E-10). Ta mMOCOOTA TOOO TWV
TIAPOVIWV 000 KOl TWV PwnV Kamviotwv Ntav 20 kat 40 popég uPnAdtepa O0TOUG AVIPES OF
oUYKPLON LE TLG, N ouvTputtiki MAsloPndia Twv yuvakwv (97.3%) Kal To €va TPITO TwV avipwy

(35%) b¢ev eixe kamnvioel moté (p=6.2E-172).
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Mivakag 3.9. Kowwvikodnuoypadikd Kol XapakTnpLoTIKE Tou Tpomou {whG tou MAnBucpol avd ¢pulo

Zuvolo Avtpeg Muvaikeg b
n (%) n (%) n (%)
Juluywn Kataotoaon | 1629 506 (31.1) 1123 (68.9)
Mavtpepévol 1413 (86.7) 439 (86.8) 974 (86.7)
EAelBepol 153 (9.4) 61 (12.1) 92 (8.2) 6.8E-5
Xnpot 63 (3.9) 6 (1.2) 57 (5.1)
Exnaideuon 1625 499 (30.7) 1126 (69.3)
Kapia popdpwon 178 (10.9) 29 (5.8) 149 (13.2)
MpwtoBdduLa 1174 (72.2) 348 (69.6) 826 (73.3) L8E.10
Agutepofadbuia 237 (14.6) 100 (20.0) 137 (12.2)
TpttoBabuia 36 (2.2) 22 (4.4) 14 (1.2)

Mé£cog 6pog (TA) Mécoog 6pog (TA) Mé£cog 6pog (TA)
ﬁzﬁﬁfé'éﬁi‘ﬁf: e 967 | 6.86 (2.42) | 303 745  (2.99) 664 6.59 (2.06) 9.0E-05
KOmvioTikEG
ouVNOELEG 1621 506 (31.2) 1115 (68.8)

MNapOVTEG KATIVIOTEG 257 (15.9) 232 (45.8) 25 (2.2)

MpwnV KAMVIOTEC 103 (6.4) 98 (19.4) 5 (0.5) 6.2E-172
MoTé KATVLOTES 1261 (77.8) 176 (34.8) 1085 (97.3)

x:‘\"&:l‘;:zz”‘ tou 340 16.72(3.79) 315 16.61 (3.72) 25 18.08 (4.45) 0.062
:2:‘\:;3:’;‘;‘;"“‘ OV | 109 41.5 (12.44) 105 41.87 (12.25) 4 32 (15.6) 0.120
Zuvolkd xpévia 304 25 (14.07) 280 25.8 (14.02) 24 15.67 (11.25) 0.001
Kamviopartog

MNaketoétn* 274 30.5 (24.7) 251 31.9(24.8) 23 15.5(18.3) 1.7E-04

P: p-value<0.05
TA: TUTIKA atdKALon
*EAeyxog Mann-Whitney

Ano tnv avaluon oe KUpLeEC ouviotwoeg Tpoékuav téooepa SladopeTikd Slatpodikd

npotumna. H katavalwaon aAKoOA Kat XoLpLvou otov TANBuoUo Twv MopdaKkwv NTav apeAnTEEC yLa

BpnNoKeUTIKOUG AOYOUC KaL yLa aUTO e€apéBnkav. Aekamévte amno ta 48 evamopeivavta tpodLua

N opnadeg Tpodipwv cupnepAndOnkav otnv avaluon Aoyw tou vPnAol Babuol cUCKETIONG

Toug. To kputipto KMO rtav 0.72 Kot oL TEcoeplg SLaTPOPLKEG CUVIOTWOEG €§nyolV 52% tng

OUVOALKNG Slakupovong Twv uno peAétn petafAntwy (Nivakag 3.10). Ta Statpodikd mpoTuTa

mou mpoékuav Atav Ta €€NC: TOo UPNAAG TIEPLEKTIKOTNTAC O QTMAA OAKXAPO TIPOTUTIO

(ouvictwoa 1), to onolo mepleAapPfave ppouta, YAUKA pe BAon TO YAAQ, COKOAATA, XUHUOUG

avaPuKTIKA Kol apudovxa YAUKA, To TPOTUTIO Tou ypryopou ¢ayntou (cuvictwoa 2), Tou

XOopaKTNELOTAV OO TNV KATAVOAWGN EMEEEPYACUEVOU KPENTOC, TITTEC TOU EUmopiou, AoTpo

Y WL KOL TNYOQVLTEG TTATATEG, TO LOOPPOTINEVO TIPOTUTIO (CUVIOTWOA 3) OV TIEPLEiXE HaKapovLa,
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pUTL, AOXQVIKA, OOTIpLAL KOl KOKKWVO KPEOC KOL TO OTIUTIKO Tipotumo (ocuviotwoa 4) mou

TEPLEAAUPAVE OTUTIKEC TITTEC, TUPL KL TTATATEG.

Mivakag 3.10. JuVTeAEOTEG GUGYETLONG TtOU Tpogkuav armd TV avaluon og KUPLEG
ouvioTwoeg ou Segnxon pe Statpodikég petafintég (N=1,513).

JUVIOTWOEC
EPUNVEUTIKEG METAPBANTEG 1 2 3 4
Opouta 0.768 -0.074 0.192 -0.143
Mukd pe Aimog/yaha 0.722 0.027 -0.065 -0.059
AvaUKTIKA KaL Xupotl 0.694 0.147 -0.047 -0.154
FUKA pe AuuAo 0.589 0.165 0.037 0.142
Enefepyaopévo Kpeag 0.049 0.739 0.002 0.002
Mitteg epmoplov -0.065 0.678 -0.048 0.123
Acmpo Ywpi 0.167 0.678 | 0.041 0.391
TNYQVITEC TATATEG 0.190 0.490 0.128 -0.278
Makapovia kat pulL -0.052 -0.106 0.716 0.133
Aaxavika 0.206 0.024 0.639 0.247
Oompla -0.405 0.073 0.571 0.014
KOKKIvo KpEag 0.350 0.278 0.533 -0.192
STUTIKEG TUiTTEG -0.277 -0.030 0.219 0.706
Tupl 0.155 0.493 0.042 0.597
Matdteg -0.041 0.057 0.056 0.569
Epunveloun petapAntotnta (%) 16.3 14.0 11.0 10.7

Ye otL adopa ta Bloxnuika dedopéva (Mivakag 3.11), ot yuvaikeg GAVNKE VoL £XOUV OTOTLOTLKA
onuavtika vpnAotepa enineda HDL xoAnotepoAng (p=1.1E-33) kat xapnAotepa emineda
TPLyAukepldiwy (p=4.8E-05) oe oxéon Ue toug avipes. H opdada pe ta uPnAdtepa okop otnv
UPNAAG TIEPLEKTIKOTNTAG O OMAQ OAKYapo Slolta Kol OTO LOOPPOTNUEVO TPOTUTIO EilXE
udnAdtepn péon T YAUKOInG. H péon HDL xoAnotepoAn nrav xapunAdtepn otnv opdda pe ta
unAdtepa okop otnVv VP NANG TTEPLEKTIKOTNTAC O€ OMAAQ odakyapa dlatta, evw n LDL kat n oAkn
XOANnotePOAN davnke va eival uPnAotepeg otnv opdada pe ta XAUNASTEPO OKOP OTO TPOTUTIO
ToU ypryopou ¢payntou. H opada pe ta uPpnAotepa okop otnv UPNANRG MEPLEKTLKOTNTAC OE ATTAQ
oakyxapa Slalta mapouociace yapunAotepa enineda tplyAukepldiwv o€ cUYKPLON PE TNV opdda

LE T XapUnAOTEPA OKOP TOU iSlou potumou.

Ta anoteAéopata TG MOAATAAG YPoUULIKAC TtaAvdpopnong daivovtal otov Mivaka 3.12. To
UPNAAG TTEPLEKTLIKOTNTAC O ANMAQ OAKXapa TPOTUTIO, PPEONKe va cuoyetiletal OeTIkA Ye TV
SAM (B=2.47, p=2.4E-07), tnv AAN (B=1.46, p=3.3E-04) kaw ta entineda yAukdlng (B=3.44, p=2.5E-
07) kot apvnuika pe tnv HDL xoAnotepoAn (B=-1.18, p=0.005), peta tnv S16pbwon yla

OUYXUTIKOUG TOPAYOVTEG Kal Ta umoAouta Siatpodikd mpotuna. EmutAéov, 10 udnAng
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TIEPLEKTLKOTNTAC OE OMAQ OAKXOPA TIPOTUTIO CUOYXETL(OTAV HE Ta emimeda LDL xoAnotepoAng

OAAG OxL peTd TNV S10pBwaon yla tnv urtdAounn Statpodn.
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Nivakag 3.11. Bloxnpikég avaAloelg ava Statpodikd mpdtumo

IYMMOPOQZIH

MNpotumo VYNARG TIEPLEKTIKOTNTAG OE QA

MNpotumo ypriyopou dayntol

looppomnnpuévo mpotuno

STUTIKO POTUTIO

oaKkyopa
SUvolo XapnAn YynAn P XaunAn YynAn P XaunAn YynAn P XaunAn YynAn P
n MO (TA) MO | (TA) MO (TA) MO (TA) MO (TA) MO (TA) MO (TA) MO (TA) MO (TA)
(r;”g"/‘;?;‘ 124 936 | 205 | 901 | 212 | 972 | 193 5.06-10 | 945 | 21.1 92.8 199 | 0129 | 923 | 200 | 951 | 210 | 0.013 | 937 | 201 | 936 | 21.0 | 0942
HDL 167
XoAnoTEPOAN o 452 | 11.8 | 466 | 123 | 437 | 112 1.1E-05 | 453 | 11.9 45.0 11.7 | 0584 | 454 | 116 | 449 | 120 | 0492 | 447 | 117 | 456 | 119 | 0.197
(mg/dl)
LDL xoAnotepdAn | 166
(ma/dl) , | 1185 | 342 | 1166 | 348 | 1202 | 333 0.054 | 1204 | 350 | 116.3 329 | 0032 | 1185 | 33.6 | 1183 | 345 | 0901 | 117.7 | 340 | 119.1 | 342 | 0453
i 165
(Trz‘gv/)‘(;’l;‘s”@“ | 1375 | 689 | 1429 | 721 | 1317 | 639 0.003 | 1372 | 662 | 137.2 704 | 0998 | 1365 | 696 | 1379 | 669 | 0713 | 137.4 | 707 | 1370 | 656 | 0.909
i 162
'(‘L’J‘I’S;’r}r‘ﬁ‘;” g 13.1 9.7 13.0 | 101 | 131 9.2 0.824 | 12.8 9.8 13.3 9.5 0.416 | 12.6 9.1 135 | 101 | 0.098 | 13.1 9.4 13.1 9.8 | 0.962
OAwkn 166
XOANGTEPOAN g | 1925 | 390 | 1931 | 389 | 1917 | 381 0517 | 1946 | 39.4 | 1901 374 | 0032 | 1920 | 379 | 1928 | 39.1 | 0728 | 191.6 | 39.0 | 1933 | 380 | 0432
(mg/dl)

XopunAn — YYnAn onwcg opiletat anod tnv Stapueco

MO: péoog 6pog, TA: TUTILKN artdkALon

P: p-value<0.05




To mpotumo tou ypryopou ¢payntol ¢AvnKe v CUCKETIETOL CUOTNUATIKA PE T emimeda

tvoouAivng (B=0.73, p=0.025).

To LOOPPOTNUEVO TPOTUTIO OXETLIOTAV OTATIOTIKA ONHOVTIKA HE Melwpévn AN (B=-1.59,
p=0.001), AAN (B=-0.85, p=0.017) kat LDL xoAnotepoAn (B=-2.15, p=0.047), amoteAwvrtag t0

avtifapo tou UPNANRG TEPLEKTIKOTNTAG OE ATTAG OAKXOPO TIPOTUTIOU.

To omutiko npotumo BpEOnke va cuoyetiletal pe tnv HDL xoAnotepoAn petd tnv 81opbwon yla
OUYXUTLKOUG TtapAyovie¢ alAd n emidpaocn énmae vo €lval OTOTIOTIKA ONUOVTIKY META TNV

S16pBbwon yla ta umtodouna Statpodikd mPOTUTA.

Ot avaAuoelg TNG AoyLloTiKA G TtaAvdpopnaong, mou cuvolilovrtat otov MNivaka 3.13, €dsi€av otL
HeyoAUtepn oupuopdwon oto UPNnANG TEPLEKTIKOTNTOG O ONMAQ OAKYOPA TPOTUTIO
ouoyxetillotav pe auvénuévo kivbuvo yla xapnAn HDL (OR[95%CI] 1.84[1.24,2.75], p=0.003),
OUOTOAWKN Kal SlaotoAkn uméptaon (OR[95%CI] 2.40[1.38,4.17], p=0.002 kot OR[95%CI]
2.61[1.55,4.39], p=3.1E-04, avrtiotoa) kot umepyAukalpia (OR[95%CI] 1.85[1.11,3.08],
p=0.018), o cLyKpLON HE TNV XOAUNAOTEPN CUHUUOPDWON.

AvtiBeta, n MPOOKOAANGN OTO LOOPPOTINUEVO TPOTUTIO PAVNKE VO OXETLIETAL PE HELWUEVO

Kivbuvo yia LDL untepAutdatpio (OR[95%CI] 0.62[0.43,0.89], p=0.010).

MNivakag 3.12. AnoteAéopata TnG MOAATANRG YPAUULKN G TTaAlvEpopunong yLa Ty aLloAdynon TG CUCXETLONG TWV SLOTPODLKWY
MPOTUTWV pe KapSlopetaPoArikoug Seikteg (N=1,513).

Movtélol Movtého2 Movtélo3 Movtélod
HDL (mg/dI) 8 AE P B AE p B AE P B AE P
Mobolo o amha 139 | -2.03,-0.75 | 22605 | -1.03 | -1.64,-0.42 | 0.001 128 | -2.02,-0.55 | 0.001 118 | -1.99,0.36 | 0.005
odkyapa
Fpriyopo dbaynté 043 | -1.07,021 | 0.190 0.16 | -0.46,0.78 | 0.604 023 | -0.45091 | 0.508 0.02 | 075070 | 0.949
lo0ppOTNUEVD 023 | -0.87,041 | 0.485 035 | -0.260.95 | 0.262 040 | -027,1.07 | 0.244 019 | -0.52,0.90 | 0.597
TruTd 035 | -0.30,0.99 | 0.289 068 | 008128 | 0.026 069 | 007,131 | 0.030 062 | -0.01,1.25 | 0.054
AN (mmHg)
23;’;:;2“ A& 287 | 184389 | 5.2E08 | 3.63 | 2.85441 | 47E-19 | 3.36 | 242,430 | 44612 | 274 | 1.71,3.77 | 2.4E-07
Fpriyopo dbaynté 110 | -2.14,0.06 | 0.037 011 | 093071 | 0.791 1.02 | -1.90,0.14 | 0.023 053 | -1.45039 | 0.260
lo0pPOTNUEVD 074 | -030,1.78 | 0.163 -1.00 | -1.80,-0.20 | 0.014 210 | -2.96-1.24 | 2.2E-06 | -159 | -2.50,-0.69 | 0.001
TruTd 106 | 002210 | 0.045 002 | 081,078 | 0.968 031 | -1.12,051 | 0.459 026 | -1.06,054 | 0.527
AAMN (mmHg)
Mototo ot amhd 165 | 099,232 | 1.4E-06 194 | 135254 | 2.3E-10 156 | 0.84,2.28 | 2.5E-05 146 | 067,226 | 3.3E-04
oakyapa
Foriyopo baynté 020 | -0.480.87 | 0.569 071 | 010,132 | 0.023 020 | -0.47,0.86 | 0.562 046 | -0.251.17 | 0.208




I6oppOTNUEVD 037 | -030,1.05 | 0.278 -048 | -1.08011 | 0112 122 | -1.87,056 | 3.0e04 | -0.85 | -1.54,0.15 | 0.017
TrTKd 051 | -017,1.18 | 0.141 -0.01 | -0.61,0.58 | 0.965 -0.23 | -0.84,038 | 0.463 -0.17 | -0.79,0.45 | 0.587
XoAnotepoAn (mg/dl)

22‘;;:;3“ amAd 006 | -2.03215 | 0.956 051 | -1.562.57 | 0.629 076 | -1.72,3.23 | 0550 -043 | -3.17,230 | 0.756
Fprivopo daynté -2.63 | -4.71,-054 | 0.014 129 | -3.37,0.79 | 0.224 -1.65 | -3.91,062 | 0.153 -2.05 | -4.49,039 | 0.100
I60PPOTNHEVD 031 | -1.78240 | 0771 141 | -3.44,062 | 0173 146 | -3.71,0.78 | 0.201 -1.88 | -4.27,052 | 0.124
ST 061 | -1.482.71 | 0.565 041 | -242,1.61 | 0691 014 | -2.22,1.95 | 0.897 140 | -252,1.71 | 0.710
LDL (mg/dl)

:2‘:;:;2“ A& 2.0 | 025395 | 0.026 221 | 037,406 | 0.019 270 | 0504.90 | 0.016 145 | -0.97,3.89 | 0.240
Fprvopo daynté -1.92 | -3.78,0.07 | 0.042 147 | -3.34,040 | 0.122 210 | -4.12,0.09 | 0.041 2,04 | -4.20,0.13 | 0.065
I60ppONNMEVD 037 | -2.22,1.48 | 0.695 -1.80 | -3.61,0.02 | 0.053 216 | -4.16,0.17 | 0.033 -2.15 | -4.28,0.03 | 0.047
TrTKd 046 | -1.39231 | 0.627 036 | -2.17,1.44 | 0.693 -0.16 | -2.02,1.70 | 0.169 031 | -2.18157 | 0.748
TAuk6Tn (mg/dl)

22‘:;0‘:’;‘;“ amhd 311 | 200422 |51E-08 | 337 | 230443 | 6.86-10 | 338 | 220457 | 24608 | 3.44 | 214475 | 25607
Fprvopo daynté -1.09 | -2.21,0.04 | 0.058 -0.72 | -1.81,036 | 0.192 -1.35 | -2.44,0.26 | 0.015 -0.35 | -1.51,0.81 | 0.557
I60PPOTNHEVD 217 | 106329 | 15604 | 098 | -0.082.04 | 0.070 036 | -0.72,1.45 | 0511 099 | -0.152.13 | 0.090
Ko -0.06 | -1.18,1.07 | 0.922 -0.80 | -1.85025 | 0.134 -1.25 | -2.26,0.24 | 0.015 -0.95 | -1.950.06 | 0.066
Ivooulivn (nIU/ml)

22‘:;0‘:’;‘;“ amhd 011 | -0.42,0.64 | 0.675 019 | -0.73,034 | 0.479 -0.19 | -0.84,0.46 | 0.566 009 | -0.62,0.81 | 0.799
Fprvopo daynté 058 | 005111 | 0.032 055 | 0.01,1.09 | 0.044 068 | 0.09,1.27 | 0.025 073 | 009,137 | 0.025
I60pPOTNUEVD 029 | -0.24082 | 0.288 004 | -0.48057 | 0.877 012 | -046,071 | 0679 024 | -0.39,0.86 | 0.461
TrTied -0.07 | -0.60,0.46 | 0.790 -019 | -0.71,033 | 0.473 017 | -0.71,038 | 0.550 -0.11 | -0.66,0.44 | 0.697

AE:8i1dotnpa gpmiotoolvng
Movtéhol: un Slopbwpévo

’

Movtého2: Slopbwpévo yia nAwkia, dpuro, AME
Movtého3: Movtélo2, papUaKEUTIKA aywyh, KArviopa, evepyelakn mpdoAnn/evepyetakn Samdvn
Movtéhod: Movtého3 kat ta urtohouta SLatpodikd podTuna

P: p-value<0.05
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Mivakag 3.13. AntoteAéopata AoyoplOukng maAlvépopunong yla tnv Slepelivnon tTng CUCKETLONG TWV TPLTNHOPLWY TWV SLOTPoPLKWV
TPOTUTIWV WE TIC TaBoAoyikéG opadeg kapdlopetaBolikwy Setktwv (N=1,513).

TprtnudpLa okop Tou UYPNANG MEPLEKTIKOTNTAG O AMAG GAKXOPa TTPOTUTTOU

MONTEAO 1 MONTEAO 2
1o 20 30 20 30
Avao. IA (95%AE)- P 2N (95%AE)- P
XapnAf HDL 1.00 1.51 (1.09,2.09)- 0.013 2.00 (1.38,2.90)- 2.4E-04 1.42 (1.01,2.00)- 0.043 1.84 (1.24,2.75)- 0.003
Ouadeg ZAN 1.00 2.27 (1.50,3.44)- 1.1E-04 2.87 (1.74,4.72)- 3.5E-05 2.07 (1.32,3.23)- 0.001 2.40 (1.38,4.17)- 0.002
Ouadeg AAN 1.00 1.85(1.25,2.73)- 0.002 2.55 (1.60,4.07)- 8.8E-05 1.87 (1.23,2.84)- 0.003 2.61 (1.55,4.39)- 3.1E-04
Ouabdeg LDL 1.00 1.19 (0.85,1.66)- 0.321 1.71 (1.14,2.55)- 0.009 1.06 (0.74,1.54)- 0757 1.47 (0.96,2.27)- 0.079
S)ﬁ?(:q 1.00 1.50 (1.00,2.25)- 0.052 1.64 (1.03,2.62)- 0.037 1.64 (1.06,2.55)- 0.025 1.85 (1.11,3.08)- 0.018
TpLtnUOPLOL CKOP TOU LOOPPOTIN LEVOU TTPOTUTIOU
MONTEAO 1 MONTEAO 2
1o 20 30 20 30
Avad. A (95%AE)- P IA (95%AE)- P
Opadeg ZAN 1.00 0.57 (0.38,0.85)- 0.006 0.63 (0.42,0.97)- 0.035 0.56 (0.37,0.86)- 0.007 0.72 (0.46,1.13)- 0.153
Opddec AAN 1.00 0.84 (0.57,1.22)- 0.350 0.84 (0.56,1.25)- 0.387 0.86 (0.58,1.27)- 0.433 0.96 (0.63,1.48)- 0.857
Ouabdeg LDL 1.00 0.82 (0.59,1.15)- 0.259 0.62 (0.43,0.88)- 0.008 0.81(0.58,1.15)- 0.240 0.62 (0.43,0.89)- 0.010

P: p-value<0.05

3A: OXETIKOG AOYOC, AE: SLdotnpa eumiotoovvng

Avad. Opada avadopdg

Movtélol: : SlopBwpévo yia nAikia, dUNo, AME, GOapUAKEVUTIKA aywyr, KATVIOHA, evepyeLlakr ipdoAndn/evepyelakn Samdvn
Movtélo2: Movtého2 kat ta urtoAouta Statpodikd mpdtuma
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3.3. AAANAENLOPACELG YEVETIKWV Kol SLATPO LKWV IOLpayovVIwv

Ztoug SVo MAnBuopoug MANOLIS kat POMAK tng peAétng HELIC, mpaypoatomnoBnke availuon
oapwaong Tou yoviduwpatog os 702,284 kat 683,466 moAupopdLopolg, avtiotolya, yia tov AME,
NV nepLdEpela HEONG, TNV SLACTOALKN KOl CUCTOALKN Ttieon, tnv HDL Kat oAtkr) XOAnoTEPOAN.
Itnv ouvéxela dtepeuvnOnkav ot aAAnAemdpAacelg o€ eninedo odpwaong TOU YoVISLWUATOC yla
TOouG mapamavw Selkteg Kapdlayyelakol KvEUVOU HE MOPAYOVTEC TOU TpOTou {wNG. ITa mAaiola
¢ mapouoag Oibaktopkng OStatplpig Ba mapouctactolv Kot Ba  avaAuBouv  wg
nieptBarlovrikol mapayovteg ta Slatpodlkd mpoTuTa ou Tpogkuav and tnv avaAucon oe
KUPLEC OUVIOTWOEC amo ta Oedopéva tou KABe MANBUopOU. To YEVETIKO HOVIEAO TOU
XpPnoLlomnolntnke ntav to mpocoBetikd AapuBavovtag UTOY LV CUYXUTIKOUG tapayovTeg (to ¢puAo,

NV NAKLO KOlL TLG TPELG TIPWTEG CUVIOTWOEG YLl 0TABULON TNG MANBUCOULAKAG SLAOTPWHATWONC).

Ta amoteAEoUATA TNG CUCXETLONG OAWV TWV TTOAUUOPDLOUWY HE TOUG TOPATTAVW GALVOTUTIOUG

Kall yla toug Suo mAnBuopoug mapouaotdalovtal otig Etkdveg 3.5-3.16.
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AMZ-MANOLIS
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Ewova 3.5 MNpadrpata Manhattan twv anotehecpdtwy tng aAnAenidpacng Twv MOAUUOPPLOUWY HE TA
Slatpodpikd TPOTUTIAL  TAVW-0PLOTEPA:  «Kadeveiou», TAVW-0ELA:  «TOTIKO», KATW-0PLOTEPAL:
«ehalohado, dppolta Kol Aaxavikd», Kol KATw-6€€ld: «UNAAG TIEPLEKTIKOTNTAC O ALMOG Kol amAd
ocakyapa», otov AMZ ota dtopa tng peAétng MANOLIS.
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OAwn xoAnotepoAn-MANOLIS
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Ewova 3.6 MNpadrpata Manhattan twv anotehecpdtwy tng aAnAenidpacng Twv MOAUUOPPLOUWY HE TA
Slatpodikd TPOTUTIAL  TAVW-0PLOTEPA:  «Kadeveiou», TAVW-0ELA:  «TOTILKO», KATW-0PLOTEPAL:
«ghalohado, dppolta Kol Aaxavikd», Kol KATw-6€€ld: «UNANG TIEPLEKTIKOTNTAG O ALMOG Kal amAd
CAKYOPA», OTNV OALKN XOANOTEPOAN ota Atopa TnG PeAétng MANOLIS.
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AlactoAikr tieon-MANOLIS
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Ewova 3.7 Mpadrpata Manhattan twv anotehecpdtwy tng aAnAenidpacng Twv MOAUUOPPHLOUWY HE Ta
Slatpodpikd TPOTUTIAL  TAVW-0PLOTEPA:  «Kadeveiou», TAVW-0ELA:  «TOTILKO», KATW-0PLOTEPAL:
«gAaloAado, dpolta Kol AQXaViKA», Kol KATW-6€§1d: «UPNANG TIEPLEKTLKOTNTOG O ALMOG Kol amAd
CAKYopa», 0TNV SLACTOALKN Ttieon ota atopa TnG LeAETng MANOLIS.
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HDL xoAnotepoAn-MANOLIS
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Ewova 3.8 MNpadnuata Manhattan twv anoteAeopdtwy tng alnAeniSpaong twv MoAUpopdLOUWY UE TA
Slatpodikd TPOTUTIAL  TAVW-0PLOTEPA:  «Kadeveiou», TAVW-0ELA:  «TOTILKO», KATW-0PLOTEPAL:
«ghalohado, dppolta Kol Aaxavikd», Kol KATw-6€€ld: «UNANG TIEPLEKTIKOTNTOC O ALMOG Kol amAd
ocakyapa», otnv HDL xoAnotepoAn ota atopa tng pLeAétng MANOLIS.
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JuotoALkn tieon-MANOLIS

~logale)
~logialp)

1 2 3 4 5 6 789 N 13 15 18 21 1 2 3 4 5 6 78 8 N 13 15 18 21

Chromosome Chromosome

~logha(p)
~loga(p)
IS
I

12 3 4 5 8 7 89 N 13 15 18 21 12 3 4 5 & 7 8 9 1N 13 15 18 21

Chromosome Chromosome

Ewova 3.9 Mpadrpata Manhattan twv anotehecpdtwy tng aAnAenidpacng Twv MOAUUOPPLOUWY HE TA
Slatpodpikd TPOTUTIAL  TAVW-0PLOTEPA:  «Kadeveiou», TAVW-0ELA:  «TOTILKO», KATW-0PLOTEPAL:
«ghalohado, dppolta Kol Aaxavika», Kol KATw-6€€ld: «UNANG TIEPLEKTIKOTNTOC O ALMOG Kol amAd
OCAKYOPA», 0TNV CUOTOALKN Ttieon ota dtopa Ttng peAétng MANOLIS.
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MNeplpépela peong-MANOLIS
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Ewova 3.10 Mpadnpata Manhattan twv anoteAeopdtwyv TG aAAnAenidpaong Twv MOAUUOPDLOUWY HE
Ta SloTpodIkA TPOTUTIAL TMAVW-OPLOTEPA: «Kadevelou», TAVW-6€fLd: «TOMIKO», KATW-APLOTEPA:

«ghalohado, dppolta Kol Aaxavikd», Kot KATw-6€€ld: «UNANG TIEPLEKTIKOTNTOC O ALMOG Kal amAd
oakyapa», otnv nepldEPeLa LEONC OTA ATOUA TNG eAétng MANOLIS.
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AMZ-POMAK
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Ewova 3.11 Mpadnpata Manhattan twv anoteAeopdtwv TnG aAAnAenidpaong Twv MOAUUOPDLOUWY HE
Ta SLoTPodIKA MPOTUTIA TAVW-0PLOTEPA: «LOOPPOTINUEVO», TIAVW-O€ELA: «OTUTIKO», KOATW-APLOTEPQ:
«ypnyopo daynto» kot KATw-6e§Ld: «UPNARG TTEPLEKTIKOTNTAG O QTAQ OAKXAPA», oTov AMZ oTa dToua
™G peAétng POMAK.
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OAwn xoAnotepoAn-POMAK
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Ewova 3.12 Mpadrpata Manhattan Twv anoteAeopdtwy tng aAANAeNiSpacng Twv MOAUUOPPLOUWY UE
T SlaTpodIKA TPOTUTIA TTAVW-APLOTEPA: «LOOPPOTINHEVO», TIAVW-OEELA: «OTUTIKO», KATW-apLoTEPAL:
«ypnyopo ¢aynto» Kot KATw-6gfld: «UPNANG TIEPLEKTIKOTNTAC O ONMAQ OAKXOPO», OTNV OALKNA
XOANnoTtePOAN dtopa Tng HeAETNG POMAK.

112



AlaotoAikn riieon-POMAK
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Ewova 3.13 Mpadruata Manhattan Twv anoteAeopdtwy tng aAANAeniSpacng Twv MOAUUOPPLOUWY UE
T SlaTpodIKA TPOTUTIA TTAVW-APLOTEPA: «LOOPPOTINHEVO», TIAVW-OEELA: «OTUTIKO», KATW-APLoTEPAL:
«ypnyopo ¢daynto» Kot KAtw-6gfld: «UPNAAG MEPLEKTLKOTNTOC O ONMAA OAKYOPA», OTNV SLACTOALKN
Tiieon ota atopa NG peAétng POMAK.
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HDL xoAnotepoAn-POMAK
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Ewova 3.14 Mpadnpata Manhattan twv anoteAeopdtwv TG aAAnAenidpaong Twv MOAUUOPPLOUWY UE
Ta SLoTPodIKA MPOTUTIA TAVW-0PLOTEPA: «LOOPPOTINUEVO», TIAVW-O€ELA: «OTUTIKOY, KATW-APLOTEPQ:
«ypnyopo ¢aynto» Kat KATw-6e€ld: «uPnAng meplekTIKOTNTAG O QmAG odkyapoa», otnv HDL
XOAnotepOAn ota dtopa TG LeAéTtng POMAK.
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JuoToALKN ieon-POMAK
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Ewova 3.15 Mpadruata Manhattan Twv anoteAeopdtwy tng aAANAeNiSpacng Twv MOAUUOPPLOUWY UE
T SlaTpodIkd TPOTUTIA TTAVW-APLOTEPA: «LOOPPOTINHEVO», TIAVW-OEELA: «OTUTIKO», KATW-apLoTEPAL:
«ypnyopo daynto» Kot KATW-68Ld: «UPNANG TTEPLEKTIKOTNTAG O€ ATAA GAKXOPA», OTNV CUCTOALKH TIlEDN
oTa Atoua TNG HeAétng POMAK.
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MNeplpépela péong-POMAK
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Ewova 3.16 Mpadnuata Manhattan Twv anoteAeopatwy tng aAANAeniSpacn Twv MOAUUOPPLOUWY UE
T SlaTpodIKA TPOTUTIA TTAVW-APLOTEPA: «LOOPPOTINHEVO», TIAVW-OEELA: «OTUTIKO», KATW-APLoTEPAL:

«ypnyopo ¢aynto» Kat KATw-6e€ld: «uPnAnNg MePLEKTIKOTNTAG O AMAQ OAKXQPO», OTNV MEePLPEPEL
MEoNG oTa Atopa TNG heAétng POMAK.

Aebopévng ¢ umapéng Suo SladopeTikwy MANBUCUWY KoL WG €K TOUTOU UEAETWY, HE (6l
TIPWTOKOAAO OUAAOYNC SELYHATWY KoL avaAuong Twv SeSopévwy Kal HAALloTa amo To dLo atopo
(og 6tL adopa TV avdluon), €yve eMaAnBeUon TWV EUPNUATWY YLa VEOUG TTOAUUOPILOUOUS
mou aMnAemiSpolv HE TAPOMOLO SLATPOPLKO TPOTUTIO OTov (6o 1 oxetkd (|r] = 0.25)
daVOTUTIO O€ €MINMESO OTATIOTIKAG CNUAVTIKOTNTOC TNG TAEEw tou 10, OL CUOXETIOELC TWV

dawotunwy yla kabe mAnBuoud daivovtal otoug Mivakeg 3.14 kat 3.15.
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MNivakag 3.14. Juvteleotég ocuoxetiong (r) kopSlopetaBolikwy SelkTwv otov TANBuoud
MANOLIS
Nepldépera péong JAMN | AAN | HDL | OAwnA xoAnotepoAn
AMZ 0.77 0.27 | 0.23 | -0.14 | 0.15
Nepidépela péong 0.37 | 0.25 |-0.25 | 0.11
2AN 0.60 | -0.01 |o0.11
AATI -0.02 | 0.13
HDL 0.15
Me £vtovo XpwHa ONEOVOVTOL OL OTATLOTIKA ONLLAVTLKEG OUOKETIOELG e p<0.01

Mivakag 3.15. Juvteleotég ocuoyxetiong (r) kopSlopetaBollkwy SelKTwy otov TANBuoud
POMAK
MNepidépela péong JAN | AAN | HDL | OAwn xoAnotepoAn
AM2 0.83 041 | 034 |-0.27 | 0.24
Nepidépela péong 0.47 | 0.40 |-0.35 | 0.29
2AN 0.75 | -0.13 | 0.20
AAN -0.12 | 0.13
HDL -0.01
Me €vtovo XpWUHa GHUALIVOVTOL OL CTOTLOTIKA ONUOAVTLKEG CUOXETIOELG ME p<0.01

Ta anoteAéopata Twv avaAvoswv aAAnAenibpaong Twv Kowwv PeTaly twv duo mMAnBuouwv
(MANOLIS kat POMAK) moAvpopdiopwy pe to Statpodikd mpotuna o KopSlopetaBoAilkoug

beikteg, daivovtal otoug Mivakeg 3.16 kat 3.17.

AkoAouBei ouvtoun meplypadn Tou Kabe MOAUHOPPLOUOU KL ATIEIKOVION TWV OTMOTEAECUATWV
OUOXETILONG OTOV YEVETIKO TOU TOTO Mall pe XpAOoLUeG MANPOdOpPLEG yLo TOV CUYKEKPLUEVO
VEVETIKO TOTO, OTWG N TomoBeaia KAl 0 TPOCAVATOALOUOC TwV YovIdiwVv Ttou TtepAapBAVEL, oL
OUVTEAECTEC aviooppoTtiag cuvdeong KABwWE Kal EKTIUACELG TwV pUBUWVY avacuvduacuou, oTLg

Elkoveg 3.17-3.50, mou €yvav e Xprion Tou mpoypappatog Locus Zoom (http://locuszoom.org/)

(PRuM et al. 2010).
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Mivakag 3.16. Ot moAupopdlopoi mou pavnkav va aAANAeTSpoUV e Ta EKAOTOTE SLaTPOdIKA TTPOTUTIAL
oToUC avtiotolyoug kapdlopetaBoAikolg davoTuToug Kot otoug SUo AnBucuoug

NoAupopdLlopog Fovidio Fovidio 2 Xpwpoowua Fevetikn O€on

rs407206 GABRR1 6 89894968
rs1927595 OFCC1 6 9674607
rs9859538 MED12L 3 151090963
rs6874544 MTRR 5 7897061
rs7725672 MTRR 5 7871490
rs154055 FAM81B MCTP1 5 94637098
rs2143682 AL035610.1, LINCO0161 21 29632506

LINCO0314
rs735072 LINCO0314 LINCO0161 21 29615155
rs7991183 PCCA 13 100913883
rs11752174 FAM120B 6 170658521
rs5756168 MYH9 22 36774812
rs2496302 FOXQ1 FOXF2 6 1281814
rs10502926 RP11 LOC100287225 18 49242723
rs323078 RP11 LOC100287225 18 49249996
rs323081 RP11 LOC100287225 18 49243635
rs274869 C190rf68, 19 48678148
ZFP114,LIG1

rs10519931 ARHGAP10 4 148983376
rs11989290 SYBU 8 110630664
rs894932 ALCAM CBLB 3 105338346
rs7417186 TMEM56 ALG14 1 95546430
rs7417186 TMEM56 ALG14 1 95546430
rs1432963 FGF18 5 170993900
rs4271771 TFCP2L1 GLI2 2 121909486
rs1998972 MAMDC2 9 72741312
rs7866466 CHCHD2P9 LOC101927450 9 81709503
rs10022110 CCDC110, C4orfa7 UFSP2, PDLIM3 4 186375488
rs12693204 ZNF385B 2 180554288
rs1534093 ANK2 CAMK2D 4 114307861
rs8062570 CYLD NOD2 16 50856842
rs2008255 RASGRP3 2 33679231
rs726916 RPL21P75 7 20124384
rs17067137 MC4R 18 58258830
rs1561322 KLHL29 2 23602298
rs12928435 HMGN2P3 HS3ST4 16 26391894
rs2235584 EPPIN, WFDC6 20 44172436
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MNivakag 3.17. AAANAEMEPATELG TV KOWWV HETAEY TwV §U0 MANBUCUWY TIOAUMOPDLOUWY UE T EKACTOTE SLATPOdIKE TTPATUTIO GTOUG AVTLOTOLXOUG KAPSLO LETABOALKOUG avOTUTOUG

MoAuvpopdiopog MANOLIS POMAK

ANAOp. Aatpodiko Asiktng Agiypa B se p AANnAop. Awatpodiko Asiktng Agiypa B se p

Kws. npotuno K8, npotuno

rs407206 A Tomko AAN 794 3.103 0.8624 0.0003412 A STUTIKO AMZ 700 1.176 0.336 0.0004963
rs1927595 A Tomko AN 788 8.165 2.291 0.0003878 A STUTIKO AMZ 700 1.439 0.4306 0.0008805
rs9859538 G Kadeveiou OA.x0A. 905 11.09 3.15 0.0004519 G STUTKO SAM 421 6.128 | 1.828 0.0008768
rs6874544 C Toruko M.péong 828 10.16 2.999 0.0007384 C STUTIKO AAN 427 14.16 3.932 0.0003529
rs7725672 A Tomko M.puéong 827 10.19 2.999 0.0007161 A STUTIKO AAN 424 16.15 4.155 0.0001185
rs154055 C Airog-Zay. AN 792 6.254 1.72 0.000294 C IpAyopo AMZ 696 1.321 0.3815 0.0005694
rs2143682 A Toruko M.péong 828 2.714 0.8088 0.0008292 A STUTIKO AAN 427 3.878 1.148 0.0007972
rs735072 A Tomko M.puéong 827 2.827 0.8128 0.0005311 A STUTIKO AAN 427 3.878 1.148 0.0007972
rs7991183 C Tomko M.puéong 828 3.985 0.9359 0.00002298 C STUTIKO OA.XOA. 702 11.96 3.281 0.0002893
rs11752174 A Tomko AMZ 783 1.593 0.4569 0.0005183 A STUTIKO OA.XOA. 700 13.75 4.005 0.0006341
rs5756168 C Kadeveiou AMZ 787 2.063 0.5503 0.0001907 C IpAyopo N.péong 658 3.945 1.157 0.0006914
rs2496302 C Kadeveiou N.uéong 828 3.135 | 0.8361 0.0001896 [ Tpriyopo OA.XOA. 703 12.68 | 2.937 0.00001823
rs10502926 A Airog-Zay. M.puéong 828 3.733 1.106 0.0007685 A Ipriyopo 2AN 421 8.136 2.332 0.000538
rs323078 C Airog-Zay. M.puéong 828 3.733 1.106 0.0007685 C Ipriyopo 2AN 421 8.126 2.309 0.0004796
rs323081 T Airoc-Zay. N.uéong 828 3.733 | 1.106 0.0007685 T Tpriyopo SAMN 421 8.136 | 2.332 0.000538
rs274869 G Kadeveiou OA.xoA. 903 10.5 3.095 0.0007195 A STUTIKO MN.péong 656 2.902 0.8638 0.0008275
rs10519931 G Airog-Zay. 2AN 788 6.515 1.827 0.000384 G Ipriyopo 2AN 701 3.607 1.091 0.0009945
rs11989290 G Tomko AN 791 7.071 2.121 0.0008975 G Zaxapn HDL 705 -9.367 2.463 0.0001552
rs894932 A Tomko AAN 793 4.579 1.299 0.0004496 A Zaxapn HDL 705 -7.741 2.059 0.000185
rs7417186 T Tomko AMZ 824 3.728 0.9581 0.0001079 T Z&xapn OA.XOA. 703 21.61 6.382 0.0007503
rs7417186 T Tomko M.péong 783 1.493 0.3833 0.0001064 T Zaxapn OA.xOA. 703 21.61 6.382 0.0007503
rs1432963 T Tomko AAN 794 3.585 0.981 0.0002747 T STUTIKO AN 705 3.88 1.13 0.0006305
rs4271771 A Airoc-Zay. N.péong 828 2.742 | 0.8234 0.0009077 A Zéxapn OM.XOA. 703 1534 | 4311 0.0003969
rs1998972 G Kadeveiou AMZ 787 4.615 1.335 0.0005757 G Ipriyopo OA.xOA. 703 18.52 5.42 0.000672
rs7866466 A Torukoé AAT 793 324 | 0.9282 0.0005095 A Zéxapn HDL 704 5195 | 1.478 0.000467
rs10022110 G Airog-Zay. AAN 790 3.22 0.902 0.0003792 G IpAyopo OA.XOA. 696 11.75 3.119 0.0001803
rs12693204 T Kadeveiou AMZ 787 1.079 0.3201 0.0007891 C Ipriyopo OA.xOA. 703 -10.08 2.868 0.0004676
rs1534093 C Airog-Zay. 2AN 792 10.62 3.209 0.0009759 C Ipriyopo HDL 705 -5.318 1.533 0.0005535
rs8062570 C Airog-Zay. AMZ 787 1.473 0.366 0.00006288 C STUTIKO AAN 427 5.487 1.623 0.0007901
rs2008255 C EA.-Op.-Aay HDL 899 3.277 0.9814 0.0008746 C STUTIKO HDL 705 4.224 1.224 0.0005923
rs726916 T Tomko HDL 897 3.078 0.7993 0.0001265 T loopponnp. AMZ 700 -1.299 0.3469 0.0001958
rs17067137 T Airog-Zay. M.puéong 828 3.714 1.002 0.0002232 T Z&xapn OA.XOA. 703 17.78 5.122 0.0005504
rs1561322 A Airog-Zay. AAN 794 3.098 0.8982 0.0005928 A Zaxapn HDL 705 -4.823 1.364 0.0004349
rs12928435 A Airog-Zay. AAN 794 4.048 1.164 0.0005332 A Zaxapn HDL 705 -5.703 1.594 0.0003704
rs2235584 T Airog-Zay. AAN 794 3.544 1.028 0.000596 T Ipriyopo AN 421 7.019 2.039 0.0006371

a to MANOLIS: to «unAAG ePLEKTIKOTNTAG O€ Ao Kal amAd odkyapa» we «A.-{ax.» KoL 1o «eAatoAado, dpouta Kot AaXavikd» wg «eA.- dp.-Aay.».
M 1o POMAK: 10 «UPNARAG EPLEKTIKATNTAG OE OIAG GAKXOPO» WG «dxapn», To «yYpriyopo ¢ayntd» wg «ypriyopo Kal TO KLGOPPOTINUEVO» WG KLGOPPOTNHL»
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O kowog (ouxvotnta aAAnAopopdou kivduvou 0.17) moAupopdlopoc rs407206 Bploketol otnv

TEPLOX TwV €o0oviwv Tou yovidiou GABRR1 mou kwdwkomolel tov unodoxéa P1 tou yaupo-

apwoBoutiplkol of€og. To GABA yAaupa-aplvoBouTipkd ofU eival o KUPLOG QVOOTOATIKOG

veupodlafiBaotrc otov eykédaro Twv BnAacTikwy Kal dpa o uTOSOXELG TTOU €lval KavaAla

xAwplou. MoAupopdlopol o auto To yovidlo £xel BpeBel va oxetiovtal pe Tov KapdLako MaApo.
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Ewkova 3.17 AmELKOVLON TOU YEVETIKOU TOTOU TWV CGUOXETIOEWV Tou moAupopdilopol rs407206 EMANQ-
JLE TO TOTILKO SlatpodLko mpoturo otnv AAN ota atopa tou MANOLIS kat KATQ-pe To omutiko Slatpodiko

npotuTo otov AMZ ota datopa tou POMAK.
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O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.07) moAupopdlopoc rs1927595 Bpioketal otnv
TLEPLOXN TWV £00viwv Tou yovidiou OFCC1 (orofacial cleft 1 candidate 1) mou kwdikomolel Tnv

urtoyndla oTOUATONPOCOWTILKA oxlotia. MNMoAupopdlopol oe autd to yoviblo €xel Ppebel va

oxetiovtal pe tnv Al.
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Elkova 3.18 AMElKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWVY TOU oAU HopdLopoU rs1927595 EMANQ-
LE To TOTUKO Slatpodikd mpdTtumo otny ZAM ota dtopa tou MANOLIS kot KATQ-pe To omitiko Slatpodiko
npoTUTo oTov AMZ ota atopa tou POMAK.
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O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.29) moAupopdlopoc rs9859538 Bpioketal otnv
TiEPLOXN TWV EcovViwv Tou yovidiou MED12L (mediator complex subunit 12-like) mou kwdwomotet
™V MPwTelvn Tou eival HEPOG TOU OCUMUMAOKOU SLAUECOAABNONG KAl EUMAEKETOL OTNV
uetaypadlky evepyomoinon oxedov OAwv Twv yovidiwv mou efaptwvtat amd tnv RNA
noAupepaon Il. NoAuvpopdlopol oe autd to yovidlo €xel PBpebel va oxetilovtal pe tnv

AN/unéptaon, tnv HDL, LDL kot TNV OALKr) XOANOTEPOAN.
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Elkova 3.19 AnelkdVLoN TOU YEVETIKOU TOTIOU TWV CUCYETIOEWV TOU TIoAUHLopdLopoU rs9859538 EMANQ-
LE To SLaTtpodLko TPOTUTIO KabeVeEioU oTNV OALK XOAnoTepOAn ota dtopa tou MANOLIS kat KATQ-ue to
OTUTLKO SlatpodLko mpdtumo otnv ZAM ota atopa tou POMAK.
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Ou onaviot (ouyvotnta oaAAnAoudpdou kwduvou 0.01) moAupopdlopol rs6874544 kal
rs7725672 eival cuvwvupol moAupopolopoil oto yoviblo MTRR (5-methyltetrahydrofolate-
homocysteine methyltransferase reductase) mou KwSLKOTOLEL EVIULO TIOU ELVOLL ONLOVTLKO OTOV
HETAPBOALOUO TOU HUAALIKOU 0EE0G Kal TNV KUTTApLKn peBuliwon. NoAupopdlopol o auto to
yoviblo £xeL BpeBeil va oxetilovral pe tov AMZ, tnv AN, tTnv HDL, LDL Kat tnVv oAkr XOAnOoTEPOAN,

KaBw¢ KaL To €udpayua tou puokapdiou.
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Elkova 3.20 AelkOVLON TOU YEVETIKOU TOTIOU TWV CUCXETIOEWV TOU TIOAULopdLOopoU rs6874544 EMANQ-
LE TO TOTLKO SLaTPOdLKO TPOTUTIO OTNV TiepldEpela Péong ota atopa tou MANOLIS kal KATQ-pe to
omtiko Slatpodiko mpotumo otnv AAM ota dtopa tou POMAK.
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Ewkova 3.21 AmElKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWVY TOU oAU HopdLopoU rs7725672 EMANQ-
LE TO TOTILKO SLatpodLkod MPOTUTIO otTnV TiepldEpetla péong ota atopa tou MANOLIS kat KATQ-pe to
OTLTIKO Slatpodiko mpotumo otnv AAM ota datopa tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou kivduvou 0.17) moAupopdlopog rs154055 Bpioketal otnv
StayoviSlakn meploxn HeTafl Twv yovidiwv MCTP1 (multiple C2 and transmembrane domain

containing 1) kot FAM81B (family with sequence similarity 81 member B). NMoAuvpopdiopol oto
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MCTP1 yovidlo £xet Bpebel va oxetilovral pe tov AMZ, T0 CWHATIKO Bapog, thv clotacn

OWHATOG Kal To €udpayua Tou puokapdiou. MoAuvpopdlopotl oto FAMS81B yovidio €xel BpeBOetl

va oXeTi{ovtal Je TNV UTEPTAON.
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Ewkova 3.22 AMEIKOVLON TOU YEVETLKOU TOTOU TWV CGUCXETIOEWV TOU TIOAUOPPLOopOoU rs154055 EMANQ-
HE To UPNANC TIEPLEKTIKOTNTAG O€ amAG oaKyapa Kot Alrmog Statpodikd mpdtuTo otnv TAlMN ota ATopd Tou
MANOLIS kat KATQ-pue to ypryopo Statpodiko nmpotumno otov AMZ ota dtopa tou POMAK.

O kowol (ouxvotnta aAAnAopopdou kivduvou 0.30) moAupopdiopot rs2143682 kat rs735072
Bpiokovtal otnv dltayovidlakr) meploxn HETaL Twv yovidiwv LINCO0314 kat LINCO0161.
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Ewkova 3.23 AMEIKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWVY TOU oAU popdLopoU rs2143682 EMANQ-
LE TO TOTILKO SlaTtpodLkod MPOTUTIO otTNnV TiepldEpetla péong ota atopa tou MANOLIS kat KATQ-pe to
OTITIKO SlatpodLko mpdtumo atnv AAM ota dtopa tou POMAK.
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Ewkova 3.24 AMEIKOVLON TOU YEVETLKOU TOMOU TWV CUCXETIOEWV TOU ToAUpopdLopol rs735072 EMANQ-
LE TO TOTIKO SLaTPOdLKO TPOTUTIO OTNV TepldEpela Péong ota atopa tou MANOLIS kal KATQ-pe to
OTUTLKO SlatpodLko mpdtumo otnv AAM ota atopa tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.41) moAupopdlopoc rs7991183 Bpioketal otnv
TEPLOXN TwV €0oviwv Tou yovidiou PCCA (propionyl CoA carboxylase, alpha polypeptide) mou
Kwdkomolel Tnv dAda umoopdda tou eviupou KapBofuAdon tou mpormiovuA-cuvevilpou A. To

PCCA kwbkormolel Tnv meploxn npodcdeong tng Plotivng kat n EAAewdn tou eviUoU UMopel va
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obnynosl ot mpormiovikn ofuatpia. MoAuvpopdlopol o auUTO To yovidlo €xeL PBpebel va

oxetilovtal pe TNV otedpaviaia vooo kot to AEE.
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Ewkova 3.25 AMEIKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWVY TOU oAU HopdLopoU rs7991183 EMANQ-
LE TO TOTIKO SLaTPOodLKO TPOTUTIO OTNV TiepldEpela péong ota atopa tou MANOLIS kal KATQ-pe to
OTUTIKO SLaTtpodLko TPATUTIO OTNV OALKN XoAnotepdAn ota dtopa tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou kivduvou 0.10) moAvpopdplopoc rs11752174 Bploketal
oTnV TEPLOXN Twv €ooviwv Tou yovidiou FAM120B (family with sequence similarity 120B).

MoAupopdlopol oe auto to yovidlo €xel Bpebel va oxetilovtal pe tov XA tumou .
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Elkova 3.26 ATEIKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWY TOU TIoAUpopdLopol rs11752174 EMANQ-
JLE TO TOTILKO SLaTPOodPLKO MpOTUTIO oTov AMS ota dtopa tou MANOLIS kat KATQ-pe To omitikd Slatpodiko
TPOTUTIO 0TNV OALKA XOANnotepOAn ota dtopa tou POMAK.

O kowoc¢ (ouxvotnta aAAnAoudpdou kivduvou 0.10) moAupopdlopog rs5756168 Bpioketal otnv
TLEPLOYXI) TWV £00ViwV Tou yovidiou MYH9 (myosin, heavy chain 9, non-muscle) mou kwdwkomnolel
pia TUTTLKA JN-RUiKA puooivn. Alatopax€g o€ auTo TO yovidlo mpokaAoUv veupoaloBntnpLokn

Kwowon Kal Stapopa OYETIKA cUVSpoua.
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Ewkova 3.27 AMEIKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWV TOU oAU HopdLopoU rs5756168 EMANQ-
pe 1o Satpodikd mpotumo kadeveiou otov AMI ota atopa tou MANOLIS kat KATQ-pe to ypriyopo
Slotpodkod mpoTumo oty repLdépeta péong ota dtopo tou POMAK.

O kowoc¢ (ouxvotnta aAAnAopudpdou kivduvou 0.32) moAupopdlopog rs2496302 BpilokeTal otnv
guputepn Stayovidiakn meploxn twv yovidiwv FOXQ1 (forkhead box Q1) kot FOXF2 (forkhead

box F2). To FOXF2 ekdppdletal otoug TVEUROVEG KoL TOV TIAAKOUVTA Kol €UMAEKETOL OTNV
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guBpukn avamtuén, Tnv pUBULON TOU KUTTAPLKOU KUKAOU, TNV HETAS00N CAUOTOC OTa KUTTOPA

KalL TNV oykoyéveor). MoAvpopdlopoi oto FOXF2 yovidio €xel BpeBel va oxetilovtal pe uméptaon.
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Elkova 3.28 AMEIKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWVY TOU oAU HopdLopoU rs2496302 EMANQ-
LE To Slatpodikod mpoTuTo Kadeveiou otnv nepldEpela Héong ota dtopa tou MANOLIS kat KATQ-pe to
YPNYopo SLatpodLkd mPATuTo oTnV oAk XOANoTEPOAN ota dtopa tou POMAK.

O kowog (ouyvotnta aAAnAoudpdou kivduvou 0.11) moAupopdplopdg rs10502926 Bploketal
otnv guputepn Stayovidlakn meploxn Twv yovidiwv RP11 kat LOC100287225 (long intergenic
non-protein coding RNA 1630).
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Ewkova 3.29 AREIKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWY TOU TIoAUpopdLopol rs10502926 EMANQ-
pe To UPNANG TIEPLEKTIKOTNTAG O AmAG CAKYapa Kot Aimog SLatpodkd mpoTumo oty repldEpela HEong
ota atopa tou MANOLIS kat KATQ-pe To ypriyopo Slotpodkod mpoturo otnyv XAl ota atopa tou POMAK.

O kowotl (ouxvotnta aAAnAopopdou kivduvou 0.10) moAupopdiopol rs323078 kat rs323081
Bpiokovtal otnv euplTePn Slayovidlakn mepLoxn tTwv yovidiwv RP11 kat LOC100287225 (long

intergenic non-protein coding RNA 1630).
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Ewkova 3.30 AMELKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWV TOU TIoAUpopdLopol rs323078 EMANQ-
ME To UPNANG TIEPLEKTIKOTNTAG OE ANMAQ CAKYOPA KAl Almog SLaTtpodLkd MpoTuUTo 0TV TiepLldEpeLa HEONG
ota atopa tou MANOLIS kat KATQ-e To ypriyopo SLatpodko mpotumo otnyv ZAlM ota dtopa tou POMAK.

133



10 r - 100
0.8
06
8 - 04 - 80
02
8
— 3
T 6 -6 Z
g 2
L S
8’9 3
[i1]
< 4 - 40 o
rs323081 %
®e 5
LOC100267225—= |
o orileeres™
T T T T
49 492 494 49.6
Position on chr18 (Mb)
10 r ~ 100
08
0.6
8 04 L 80
0.2
¥
— 3
T 6 - 60 T
2 L
s 3
= 3
&
—? 4 - — 40 &
15323081 <
® =
G5

LOC100267225—

T T T T
49 492 494 496
Position on chr18 (Mb)

Ewkova 3.31 AREIKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWV TOU ToAUpopdLopol rs323081 EMANQ-
pE To UPNANG TIEPLEKTIKOTNTAG O AMAG OAKXaPA Kal Almog SLatpodkd mpoTumo oty repldEpela HEong
ota atopa tou MANOLIS kat KATQ-pe To ypriyopo Slotpodikod rpoturo otnyv XAl ota atopa tou POMAK.

O kowog (ouxvotnta aAAnAouodpdou kivduvou 0.32) moAupopdlopog rs274869 Bpioketal otnv
TLEPLOXI TWV €00Viwv TwV yovidiwv C190rf68 (chromosome 19 open reading frame 68), ZFP114
(zinc finger protein 114), LIG1 (ligase |, DNA, ATP-dependent). Ztov mAnBuoud POMAK to
oAAnAopopdo Kivduvou eival To avtiotpodo amd autol Tou TAYKOGULOU YEVIKOU MAnBuouoU

kot tou MANOLIS.
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Ewkova 3.32 AMEIKOVLON TOU YEVETLKOU TOTOU TWV CGUCXETIOEWV TOU TIOAUOPPLOMOU rs274869 EMANQ-
pe To SlatpodLko mpoTtumo Kadeveiou otnv oAk xoAnotepoAn ota dtopo tou MANOLIS kat KATQ-pe to
OTUTLKO SLaTPOdLKO TIPAOTUTIO OTNV NEPLPEPELA LEOSNG oTa ATopa Tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou kivdéuvou 0.07) moAupopdplopdc rs10519931 Bpioketal
oTnV TEPLOXN Twv gocoviwv tou yovibiou ARHGAP10 (Rho GTPase activating protein 10).

MoAupopodlopot oe auto to yovidlo xel BpeBel va oxetilovtal pe tnv Al Kot TNV XOANOTEPOAN.
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Ewkova 3.33 ARElKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWY TOU TIoAupopdLopol rs10519931 EMANQ-
ME To UPNANG TIEPLEKTIKOTNTAG O€ AMAG CAaKYapa Kot Allmog Statpodikd mpotuTo otnv LAl ota ATopd Tou
MANOLIS kat KATQ-pe to ypriyopo Slatpodikd rpotumo oty LAl ota dtopa tou POMAK.

O kowog (ouyvotnta aAAnAoudpdou kivduvou 0.10) moAupopdplopdg rs11989290 Bploketal
oTNV TEPLOXN TWV €0oviwv tou yovidiou SYBU (syntabulin). H owtaBoulivn cupBaAiel otnv
TIPOCUVOTTTIKI) OUYKPOTNOO KATA TNV aVvAmTuén Twv veupwvwv. MoAuvpopdlopol oe auto to

yoviblo €xel Bpebel va oxetilovral pe tnv LDL kat tnv XoAnotepOAn.
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Ewkova 3.34 AREIKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWY TOU TIoAUpopdLopol rs11989290 EMANQ-
LE TO TOTUKO Slatpodikd mpotumno otnv AN ota dtopa tou MANOLIS kat KATQ-pe to mAouolo o amAd
ocakyapa SlatpodLko mpdtumo otnv HDL ota dtopa tou POMAK.

O kowog (ouxvotnta aAAnAopopdou kivduvou 0.22) moAupopdlopog rs894932 BplokeTal otnv
Sltayovidlakn meploxn Hetafl twv yovidiwv ALCAM (activated leukocyte cell adhesion molecule)
kot CBLB (Cbl proto-oncogene B, E3 ubiquitin protein ligase). To ALCAM yoviSio kw8ikomolel To
HOPLO KUTTOPLKNC TIPOOKOAANONG TWV EVEPYOTIOLNUEVWY AsukoKuTTApwv CD166 Ttou eival HEAOG

TNG OLKOYEVELOG TWV UTOSOXEWV TwV avoooodalplvwy Kol EUMAEKETAL OTNV KUTTOPLKA
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TIPOOKOAANGON Kal petavaocteuon. MoAvpopdlopol oto ALCAM yoviblo €xel Bpebel va
oxetilovtal pe tov AMZ, tnv All, TI¢ AUTOTpWTEIVEG KaL To Eudpaypa tou puokapdiou. To yovidlo
CBLB oxetiletal pe dtadopoug TUTIOUG KOPKivou Kal TIoAUopdLoOL EVTOG auToU Tou yovidiou

UE TNV epLdEpeLa Loyiou.
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Elkova 3.35 AmELKOVLON TOU YEVETIKOU TOTOU TWV GUOXETIOEWV Tou moAupopdlopol rs894932 EMANQ-
LE TOo TOoTKO Slatpodiko mpotuto otny AAM ota dtopa tou MANOLIS kot KATQ-pe to mAoUcoto o amAd
oakyapa Sltatpodko nmpotumno otnv HDL ota dtopa tou POMAK.
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O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.20) moAupopdlopoc rs7417186 Bpioketal otnv
Slayovidlakn meploxn HeTafl tTwv yovidiwv TMEMS6 (transmembrane protein 56) kot ALG14
(UDP-N-acetylglucosaminyltransferase subunit). Ot umopovadeg ALG14 pall pe tnv ALG13 tng
Tpavodepdong KataAvouv ta duo mpwta Bripata tn¢ YAUKOLUALwoNG oTo €VOOTAQGUATLKO

Siktuo. MetaAldéelg oto ALG14 yovidio oxetilovtal pe cuvVOpopa LUaOBEVELQG.
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Ewkova 3.36 AMELKOVLON TOU YEVETLKOU TOTIOU TWV CUOXETICEWV TOU oAU HopdLopoU rs7417186 EMANQ-
UE TO TOTUKO Slatpodikd mpotumo otov AMI ota dtopa tou MANOLIS, ENAIAMEZA- Je TO TOTILKO
Slatpodiko mpotumo otnv meplppela péong ota atopa tou MANOLIS kat KATQ-pe to mAoUGoLo o amAd
oakyapa SLatpodLko MPOTUTIO TNV OALKH XOANOTEPOAN ota dtopa tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou kivduvou 0.33) moAupopdlopoc rs1432963 Bpioketal otnv
geuputepn Olayovidlakn meploxn tou yovidiou FGF18 (fibroblast growth factor 18) mou
KwSLKOTIOLEL Eval LEAOC TNC OLKOYEVELOG TOU aUuéNTIKOU Ttapayovta Twv voPAaoctwv. O auéntikog
TIAPAYOVTAC TwV LVOPAXOTWY €XEL EUPELO ULITOYOVO SpAcn KoL EUTIAEKETOL OTNV KUTTOPLKN
emBiwon ouppetéxovtag o MOANEG BloAoyikeg Sladikacieg Omwe tnv eUPpulkn avamtuén, Tnv
KUTTOPLKN avénon, tnv emdlopbwon totikwyv BAafwv Kat tnv avantuén oykwv. NoAupopdlopol
0O€ aUTO TO Yovidlo €xel BpeBel va oxetilovtal pe tov AMZ, tnv oUOTAON CWHATOC KAl TO

OWHATKO LYoC.
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Ewkova 3.37 AELKOVLON TOU YEVETIKOU TOTIOU TWV CUCXETIOEWV TOU TIoAUHopdLopoU rs1432963 EMANQ-
JLE TO TOTILKO SlatpodLko potumo otnv AAM ota dtopa tou MANOLIS kat KATQ-pe To ormutiko Slatpodiko
npotumo otnv 2AMN ota atopa tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.48) moAupopdlopoc rs4271771 Bpioketal otnv
Slayoviblakn meploxn Metafy twv yovidiwv GLI2 (GLI family zinc finger 2) kat TFCP2L1
(transcription factor CP2-like 1). To GLI2 kwdwomolel tnv mpwteivn mou avAkeL otnv
umokatnyopla mpwteivng C2H2-tumou SaktVAwv Peuvdapyvpou. Ta pPEAN QUTAG TNG
umokatnyopilag sivat petaypadikol mapayovteg nmou npoodévovtat oto DNA kat ailouv podo
otov gpPBpuoyévecn kal tnv oykoyeveon. MoAupopolopol oto GLI2 yovidio €xel Bpebel va
oxetilovtal pe tov AMZ, tnv AN kat moAvpopdlopoi oto TFCP2L1 yovidlo €xel Bpebel va

oxetilovtal pe tnv AM.
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Ewkova 3.38 AMElKOVLON TOU YEVETLKOU TOTIOU TWV CUOXETICEWVY TOU oAU HopdLopoU rs4271771 ENANQ-
ME To UPNANG TIEPLEKTIKOTNTAG OE AMAQ OAKXAPA KAl ALIog SLaTpodLKO POTUTIO 0TV TiEpLdEPELA LEONG
ota atopa tou MANOLIS kat KATQ-pe to mAovolo o anAd adkyapa dlatpodikd TPOTUTTO 0TNV OALKNA
XoAnotepoOAn ota dtopa tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.13) moAupopdlopoc rs1998972 Bpioketal otnv

un kwdikn meploxn Twv e€oviwv Tou yovidiou MAMDC2 (MAM domain containing 2).
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Position on chrd (Mb)

Ewkova 3.39 AMEelKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWVY TOU oAU HopdLopoU rs1998972 EMANQ-
pe To Slatpodikd mpotuTo Kadeveiou otov AME ota dtopa tou MANOLIS kat KATQ-pe To ypriyopo
SLoTtpodkd TPATUTO OTNV OALKH XOANOTEPOANR ota dtopo tou POMAK.

O kowo¢ (ouxvotnta aAAnAoudpdou kivduvou 0.39) moAupopdLopog rs7866466 Bpiloketal otnv
guputepn Slayovidlakn mepoxn Twv yovidiwv CHCHD2PY (coiled-coil-helix-coiled-coil-helix

domain containing 2 pseudogene 9) kat LOC101927450.
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Ewkova 3.40 ATELKOVLON TOU YEVETLKOU TOTIOU TWV CUCXETICEWVY TOU MOAUoPdLoUOU rs7866466 EMANQ-
LE TOo ToTKO Slatpodiko mpotuto otny AAM ota dtopa tou MANOLIS kot KATQ-pe to mAouaolo o amAd
ocakyapa SlatpodLko mpdtumo otnv HDL ota dtopa tou POMAK.

O kowog (ouxvotnta aAAnAopdpdou kivdéuvou 0.31) moAupopdplopdc rs10022110 Bploketal
oTNV TEPLOXN TwVv €ooviwv Twv yovidiwv CCDC110 (coiled-coil domain containing 110) kat
C4orfa7 (chromosome 4 open reading frame 47) kat otnv eupUTEPN SLOYOVLISLOKI) TIEPLOXI TWV
yovidiwv UFSP2 (UFM1-specific peptidase 2) kat PDLIM3. To yovidio UFSP2 kwd&ikomolel pia

TMPWTEACH TNE KUOTEVNG TToU cUUBAAAEL OTNV peTadopd Kot tAANAETIIOpao TWV MPWTEIVWV Kall
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To yoviSio PDLIM3 kwd&ikomolel pio mpwteivn mou mbavwe va eUmAEKeTAL otnv Stapopdwon
TOoU KuTtapookeAetoU. MoAupopdlopot oto yovidio PDLIM3 €xel BpeBel va oxetilovtal pe tnv

TiepLPEPEL HEONG.
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Ewkova 3.41 ATElKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWY TOU TIoAUpopdLopol rs10022110 EMANQ-
pE To UPNAAG TEPLEKTIKOTNTAC O amAd odkyapa Kat Airmog dtatpodikd mpotumo otnv AAM ota dtopa
tou MANOLIS kot KATQ-e To ypriyopo SLatpodLkod MPOTUTIO 0TNV OALKH XOANOTEPOAN OTA ATOMA TOU
POMAK.

145



O kowog (ouxvotnta aAAnAopdpdou kivdéuvou 0.40) moAupopdplopoc rs12693204 Bpioketal
oTNV MEPLOXN TWV £00Viwv Tou yovidiou ZNF385B (zinc finger protein 385B) mou kwdikomolel tov
urnodoxéa P1 tou yauuo-opvoBouTtipltkol o&€og.. NMoAupopdlopol o autd To yovidlo €xel
BpeBel va oxetilovral pe T Autompwreiveg. Xtov mAnBuoud MANOLIS to aAAnAduopdo

KlvdUVou €lval To avtiotpodo amod auTo ToU MAYKOOULOU YeVLKOU MANBuopoU kat tou POMAK.
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Elkova 3.42 AnelkOvLon TOU YEVETIKOU TOTIOU TWV CUCGYETICEWY TOU TTOAUHOpdLopoU rs12693204 EMANQ-
ue to Slatpodikd mpotuno kadeveiou otov AMI ota atopa tou MANOLIS kat KATQ-pe to ypriyopo
SlatpodIko MPOTUTIO OTNV OALKH XOANOoTEPOAN ota dtopa tou POMAK.
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O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.12) moAupopdlopoc rs1534093 Bpioketal otnv
Slayoviblakn meploxn Hetaly twv yovidiwv ANK2 (ankyrin 2, neuronal) kat CAMK2D
(calcium/calmodulin-dependent protein kinase Il delta). To ANK2 yovidlo kwd&lkomolel tnv
ovKUpLVN TIoU Ttailel poAo KAELSL OTNV KUTTAPLKN KWVNTIKOTNTA, EVEPYOTIOLNGN KAl ETMIKOWVWVI
Héow Twv HepPBpavwv Slaodpaiilovtag otabepdtnta NG aviAlag vatpiou/kaliou ota
kapdlopuokuTtapa. To mpoidv tou yovidiou CAMK2D avikeL otnv eUPUTEPN OLKOYEVELD TWV
TMPWTEIVIKWV Kvaowv. MoAvpopdlopot oto ANK2 yovidio €xel BpeBel va oxetilovtal pe tnv All,
™V XoAnotepoAn kat tnv LDL kat moAupopdiopoi oto CAMK2D yovidlo €xel Bpebel va

oxetilovtal pe tov AMZ Kal TO CWHATIKO UYOG.
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Ewkova 3.43 AElKOVLON TOU YEVETIKOU TOTIOU TWV CUCXETIOEWV TOU TIoAUHopdLopoU rs1534093 EMANQ-
LE To UPNANG TIEPLEKTIKOTNTAG O€ ANAQ 0AaKyapa Kot Almog dtatpodikd mpotuTo otnv LAl ota ATopd Tou
MANOLIS kat KATQ-pe to ypriyopo Statpodikd mpotumo otnv HDL ota dtopa tou POMAK.

O kowo¢ (ouxvotnta aAAnAoudpdou kivduvou 0.43) moAupopdlopoc rs8062570 BpilokeTal otnv
guputepn Slayovidlakn meploxn twv yovidiwv (cylindromatosis) kat NOD2 (nucleotide-binding
oligomerization domain containing 2). To yovidio CYLD kwéikomolel pia mpwrteivn Tov
KUTTOpoTAdopatog kat Tto yovidio NOD2 kwdikomolel pla mpwteivn mou ekdpaletal Kuplwg ota
AgukokUTTapa Kal railel poAo otnv avoooloyikn anokpion. MoAvpopdlopot oto CYLD yovidio

£xel Bpebel va oxetilovral pe TNV otedpaviaia vooo.
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Elkova 3.44 AElKOVLON TOU YEVETIKOU TOTIOU TWV CUCYETIOEWV TOU TIoAUHopdLopoU rs8062570 EMANQ-
UE To UPNAAG MEPLEKTIKOTNTAG OE alMAQ oakyapo Kot Aimog Statpodiko mpdtumo otov AMI ota dTopa
tou MANOLIS kot KATQ-pe to omitiko dtatpodikd mpodtumo otnv AAMM ota dtopa tou POMAK.
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O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.22) moAupopdlopoc rs2008255 Bpioketal otnv
TLEPLOXI) TWV £00Viwv Tou yovidiou RASGRP3 (RAS guanyl releasing protein 3 -calcium and DAG-
regulated) mou kwdéikomolel HEAN TNG olkoyévelag GTPAOWY LOU CUHMETEXOUV OTNV METAS00N

onuatog. MoAupopolopol oe autd to yovidlo €xel Ppebel va oxetilovral pe tnv AN kot

;
umEptaon.
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Position on chr2 (Mb)

Ewkova 3.45 AelkOVLON TOU YEVETIKOU TOTIOU TWV CUCXETIOEWV TOU TIOAULopdLopoU rs2008255 EMANQ-
LE To SLatpodLko MPOTUTIO He dpouTa, Aaxavika Kal eAatdhado otnv HDL ota dtopa tou MANOLIS kait
KATQ-pe To omtikod Statpodiko mpotuno otnv HDL ota dtopa tou POMAK.
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O kowog (ouxvotnta aAAnAopopdou kivduvou 0.33) moAupopdlopocg rs726916 Bploketol otnv
guputepn Tmeploxy tou yovidiou RPL21P75 (ribosomal protein L21 pseudogene 75).

MoAupopodlopot og auto to yovidlo xel BpeBel va oxetilovtal pe tnv XoOAnoTEPOAN.
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Ewkova 3.46 ATELKOVLON TOU YEVETLKOU TOTOU TWV CGUCXETIOEWV TOU TTOAUOPPLOPOU rs726916 EMANQ-
pe to Tomikd Statpodiko mpdtumo otnv HDL ota dtopa tou MANOLIS kat KATQ-pe To Looppomnpévo
Slotpodkod mpodtumo otov AMI ota dtopa tou POMAK.

O kowog (ouyvotnta aAAnAoudpdou kivduvou 0.25) moAupopdlopdg rs17067137 Bploketal

otnv guputepn Stayovidlakn meploxn tou yovidiou MC4R (melanocortin 4 receptor) mou
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KwdLkomolel Tov umtodox£a tov urtodoxéa tng peAavokoptivng. MetalAd€elg og auto To yovidlo
€xeL Bpebel va oxetilovral pe tnv maxvoapkio kal moAupopdlopol o€ autd to yovidlo €xel

Bpebel va oxetilovtal pue Tov AMZ, tnv HDL, Tov A tUmou Il kot TNV mepLpEpeLa HEONG.
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Ewkova 3.47 ATEIKOVLON TOU YEVETLKOU TOTOU TWV CUCXETIOEWY TOU TIoAUpopdLopoU rs17067137 EMANQ-
pe To UPNANG TIEPLEKTIKOTNTAG O AmAG AKYapa Kot Aimog SLatpodkd mpoTumo oty repldEpela Héong
ota atopa tou MANOLIS kat KATQ-pe To mAouaolo o anAd odkyxapa dLatpodlkd TPOTUTIO 0TNV OALKNA
XOANOTEPOAN ota dtopa tou POMAK.
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O kowog (ouxvotnta aAAnAopdpdou Kivduvou 0.41) moAupopdlopoc rs1561322 Bpioketal otnv
TepLoXN Twv eooviwv tou yovidiou KLHL29 (kelch like family member 29). NoAuvpopdlopol oe
QUTO TO yovidlo £xel Bpebel va oxetilovtal pe tov AMZ, tnv A, T0 cWHATIKO Bapog, tnv HDL,

v LDL, tTnVv xoAnotepoAn, ta TptyAukepidia kat tnv otedaviaio vooo.
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Ewkova 3.48 AMEIKOVLON TOU YEVETLKOU TOTIOU TWV CUOXETICEWV TOU oAU HopdLopoU rs1561322 EMANQ-
UE To UPNANG TIEPLEKTIKOTNTAC O amAd odakyopa Kal Airmog dtatpodikd mpotumno otnv AAM ota dtoua
tou MANOLIS kot KATQ-pe To mAoualo o amAd odkyopa Statpodko mpodtumo otnv HDL ota dtopa tou
POMAK.
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O kowog (ouxvotnta aAAnAopdpdou kivdéuvou 0.09) moAupopdplopodc rs12928435 Bpioketal
otnv euputepn Stayovidlakn meptoxn Twv HMGN2P3 (high mobility group nucleosomal binding
domain 2 pseudogene 3) kat HS3ST4 (heparan sulfate-glucosamine 3-sulfotransferase 4), n
€kppaon tou omoiou daivetal va mailel poAo otnv maboyEveon Tou OV TOU Aoy €pmnTa.
MoAupopodlopot oto yovidio HS3ST4 éxelL Bpebel va oxetilovtal pe tov AMZ, To CwHATIKO BApog
kat UPog, Tnv LDL, tnv XoAnotepOAn, TNV MepLPEPELa HEONG KAl AAAQ XAPAKTNPLOTLKA TIOU

oXETI{ovTaL UE TNV MOXUOOPKLA.
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Elkova 3.49 AmelkOVLoN TOU YEVETIKOU TOTIOU TWV OUCGYETICEWY TOU TTOAUHOPPLoHoU rs12928435 EMANQ-
UE To UPNANG TIEPLEKTIKOTNTAC O amAd odakyopa Kal Alrnog dtatpodikd npotumo otnv AAM ota dtoua
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tou MANOLIS kat KATQ-pe to mAouolo o amAd oakyapa dtatpodikd mpoétumno otnv HDL ota dtopa Tou
POMAK.

O kowo¢ (ouxvotnta aAAnAoudpdou kivduvou 0.30) moAupopdlopocg rs2235584 Bpiloketal otnv
N Kwokn meploxn twv €€oviwv twv yovidiwv EPPIN (epididymal peptidase inhibitor) mou

OUVOEETAL E TNV AVTPLKN uTtoyovipotnta kot WFDC6 (WAP four-disulfide core domain 6).
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Ewkova 3.50 AelKOVLON TOU YEVETIKOU TOTIOU TWV CUCYXETIOEWV TOU TIOAULopdLopoU rs2235584 EMANQ-
UE To UPNANG TTEPLEKTIKOTNTAC O€ IAQ odkyapa Kal Almog dtatpodikd mpotumno otnv AAM ota dtopa
tou MANOLIS kat KATQ-pe to ypriyopo dlatpodikd nmpotumno otnv AN ota atopa tou POMAK.
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210 enopevo otadlo SlepeuvnBNKe n cuoxXETlon Tou Slatpodlkol MPOTUTIOU UE TOV EKACTOTE
KapSLopeTaBoAkO Selktn avd yovotumo yla KABe MOAUPOPdLOUO UETA amd €AEYXO yla TNV
nAia kaL to $pUAo Kot mapoucLdlovtal oL TOAUHOPPLOMOL EKELVOL TWV OTIOLWYV TA ATOTEAECHATA

ATV OTATIOTLIKA ONUAVTIKA Kot otoug Vo mAnBuopoug (Etkoveg 3.51-3.68)

MANOLIS rs407206_A
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3.51 Juoxétion TNG MPOOKOAANGNG OTO TOTILKO SLatpodikd mPoTumo pe TtV ZAM ovA TPELG KATNYOPLES
(mavw) kat 8Vo katnyopieg (kdtw) yovotumou yLa Tov moAUHopdLopo rs407206 ota Atopa TN HEAETNG
MANOLIS.
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POMAK rs407206 _A
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Ewkova 3.52 JuoxETon tng MPOOKOAANONG OTO OTUTIKO SLaTpodikd TPOTUTO e Tov AMI avd TPELS
Katnyoplieg (mavw) kaL U0 Katnyopleg (KATw)yovoTuTou yLa Tov oAU opdLopd rs407206 oTo ATOWUA TNG
peAéTng POMAK.
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MANOLIS rs1927595_A

2 0 2 4
1 1 1 1 | | 1 1 | | | |
0 risk alleles 1 risk allele 2 risk alleles
200 o 5 -
O o © ’ big kel
3 & o Bal® s AN
‘DI o&oo%o o, g 9 | o\
2 150 o B b 8 o%";&;yf = -
| o
% i '50 %000 Ogco 8 i & =
1004 o, o0 -
IN=638,I B=1.4, Ip= 0.05} \1—7144,‘13 =4.7, p= 0 001 N= 6 BI=—50.5, P= 0.211I \I
2 0 2 4 2 0 2 4
local_scores
MANOLIS rs1927595_A
-2 0 2 4
1 | | | 1 1 | |
No risk allele At least 1 risk allele
200 o 5 =
o]
T O% ° o of°
(UI 2 % o °
35 © o
9] < o o
£ 150 O& 50 %&o MR L e 2
Q.I ____—f‘&%éé% 2 <
o) ? 0. % & | ® o
» %0 8 oooooo o ®
830,
100 0 %% % -
N 638 B= 1 4 p=0. 051 N=150, [3(3—-4.2, p=0.004
T T T T T
-2 0 2 4
local_scores

Ewkova 3.53 ZuoyxEtlon tng MPookOAANoNG oTo TOTKO Slatpodlkd mpdtumo pe tnv ZAM avad TpeLg

Katnyopleg (mavw) kot Suo katnyoplies (KATw) yovoTUmou yLa Tov oAUHopdLopO rs1927595 ota dtoua
™G ueAétng MANOLIS.
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POMAK rs1927595_A
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Ewkova 3.54 Zuox€ton tng MPOCKOAANGCNG OTO OTUTLKO SLOTPOPIKO MPOTUTIO PE Tov AMI avd TpELg
Katnyopleg (mavw) kot Suo katnyoplies (KATw) yovoTUmou yLa Tov oAUHopdLopO rs1927595 ota dtoua
™G ueAétng POMAK.
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MANOLIS rs9859538_G

2 0 2 4
1 1 1 1 1 1 l 1 1 1 l 1
0 risk alleles 1 risk allele 2 risk alleles
400 = ° 2
© o
©
8| ) .
E| 300 =
5
g’l 200 & =
5 : &
S o 008 ®3 2 & &
1007 N=320, B=3.7, p=0.204 |N=437, B=9.1, p=0.002 N=148, B=15.5, p=0.002
T T T T T T T T T T T
2 0 2 4 2 0 2 4
bar_scores
MANOLIS rs9859538_G
2 0 2 4
1 1 | | | 1 1 1
No risk allele At least 1 risk allele
400 =% E
=
A
Z 300
% °
S
(@]
E 200
©
L
o
1997 N=320, 8-3.7, p=0.204
T

T T
2 0 2 4

bar_scores

Ewkova 3.55 Juoxétion Tng mpookOAANong oto SLatpodLko MPOTUTIo KadeVELOU e TNV OALKH XOANOTEPOAN
ava TPELG Katnyopieg (mdvw) katl SUo Katnyopieg (KAtw) yovoTtumou yla Tov MoAUopdLopo rs9859538
ota atopa NG HeAétng MANOLIS.
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Ewkova 3.56 IuoxEtion TNG MPOCKOAANONG OTO OTITIKO SLAaTpodLkd TPOTUTO PE ThV ZAM avd Tpelg
Katnyopieg (mavw) kot SUo Katnyopleg (KATw) yovotumou yia Tov moAupopdLopd rs9859538 ota Atopa
™G peAétng POMAK.
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MANOLIS rs6874544_C
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Ewkova 3.57 ZuoXETLoN TNG POCKOAANCNG OTO TOTILKO SLATPodIKO TIPOTUTIO HE TNV MEPLDEPELD LESNG OVA
KOTnyopia YyovoTUTou yLa ToV TOAUHOPPLOUO rs6874544 ota dtopa tng LeAETng MANOLIS.
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Ewkova 3.58 Zuoy£Tion Tng MPOookOAANONG OTO OTILTIKO SLatpodiko mpdTumo pe tnv AAM ava katnyopla
YOVOTUTIOU YLal TOV TOAUUOPHLOUO rs6874544 ota dtoua tng LeAETng POMAK.

162



140
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Ewkova 3.59 Juox£TLon TNG TPOOKOAANGNC 0TO TOTIKO SLatpodIkd MPOTUTIO UE TRV MepLdEPELa LEONC ava
KOTnyopia yovoTUTmou yLa ToV MOAUHOPPLOUO rs7725672 ota dtopa tng LeAétng MANOLIS.
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Ewova 3.60 Zuox£Tion TG MPOoKOAANONG OTo OTITIKO dlatpodikd mpdtumo pe tnv AN ava kotnyopia
YOVOTUTIOU yLa TOV TTOAUOPPLOUO rs7725672 ota dtopa TnG LeAETng POMAK.
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MANOLIS rs2143682_A
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Ewkova 3.61 JUGKETLON TNG TIPOCOKOAANGNC OTO TOTILKO SLATPOodIKO MPOTUTIO UE TNV MepLdEPEL LEGNC ava
TPELG KaTnyopleg (mavw) kat U0 Katnyopies (KATw) yovoTumou yila Tov moAupopdLlopnd rs2143682 ota
atopa tng peAétng MANOLIS.
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Ewkova 3.62 ZUOXETLON TNG MPOOKOAANGNG OTO OTUTIKO Slatpodlkd mpotumo pe thv AAM avd Tpelg
Katnyopieg (mavw) kot SUo Katnyopleg (KATw) yovotumou yia Tov moAuuopdLopd rs2143682 ota ATopd

™G peAétng POMAK.
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MANOLIS rs735072_A
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Ewkova 3.63 ZUGXETLON TNG IPOCKOAANGONG OTO TOTILKO SLATPOPLKO TPATUTIO UE TNV TIEPLDEPELA LECNG OVA
TPELG KaTnyopleg (mavw) kat Vo katnyopieg (KATw) yovotumou yla Tov moAupopdLlopo rs735072 ota
Aatopa NG uehétng MANOLIS.
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POMAK rs735072 _A
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Ewkova 3.64 JUOXETION TNG MPOOKOAANGNG OTO OTILTIKO Slatpodikd mpotumo pe tnv AAM avd Tpelg
Katnyopieg (mavw) kot dUo kotnyopieg (KATw) YovoTUMou yLa Tov TTOAUPOpdLoUO rs735072 ota dtopa

™G peAétng POMAK
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MANOLIS rs7991183_C
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Ewkova 3.65 ZUGYETLON TNG TPOCKOAANGNG OTO TOTIKO SLATPOdIKO IPOTUTIO UE TNV TEPLDEPELA LESNC ava
TPELG KaTnyopleg (mavw) kat dUo katnyoplieg (katw) yovotumou yla Tov moAupopdlopd rs7991183 ota
atopa tng peAétng MANOLIS
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Ewkova 3.66 ZUGXETLON TNG TPOCKOAANCNG OTO OTUTIKO SLOTPOPLKO TIPOTUTIO WE TNV OALKH XOANOTEPOAN
OVA TPELC KATNYOoPLeS (tdvw) Kat Vo katnyopieg (k&tw) yovotumou yla Tov moAupopdLopo rs7991183
oTa ATtoua TNG HeAETng POMAK.

169



MANOLIS rs11752174_A

-2 0 2 4

| 1
0 risk alleles

1 |
2 risk alleles

| |
1 risk allele

€
£ L.
% o, |
N=556, B=0.6, p=0.004 | N=212, B=1.3, p=3.0x10" N=15, B=2.9, p=0.021
T T T T T T T T T T T T
%, 0 2 4 2 0 2 4
local_scores
MANOLIS rs11752174_A
-2 0 2 4
1 1 | | | | | |
No risk allele At least 1 risk allele
6 L
% L
£ o o
0 o =

® ©° N=556, B=0.6, p=0.004
T I I

2 0 2 4

N=227, B=1.5, p=7.4x107
I I I
local_scores

Ewkova 3.67 IuoxEtion tng MPookKOAANong oto tomikd Slatpodlkd mpodtumo pe tov AMI avd TpEeLg
Katnyopleg (mavw) kat SUo Katnyopieg (katw) yovotumou yia Tov moAupopdlopnd rs11752174 ota dtopa
™G ueAétng MANOLIS.
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TéAoc, SlepeuviOnKe n cuoxétion KA MoAUHOPPLOHOU UE TOV EKAOTOTE KOPSLOUETABOALKG Seiktn ava
opada mpookOAANGNE 0To avtioTolyo SLatpodLko TPOTUTIO OWCE opileTal armd TV SLAECO TWV OKOP TOU

TPOTUTIOU, UETA amd €Aeyxo yla tnv nAtkia Kol to $UAO Kal Ta omoteAéopato mapouolalovial oTov

Mivaka 3.18.
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Mivakag 3.18. JuoX£Tion TwV MOAUMOPDLOUWY e TOUG avtioTolyoug kapdlopetaBolikolc Seikteg ava katnyopio mpookOAANGCNC O0TO EKACTOTE SLATPOBLKO TTPATUTIO yLa Toug SU0

MANBUGHOUC TNG MEAETNG.
MANOLIS POMAK
NoAupopdlopdg Dawotunog Z0volo Awatpodiko npdtuno Dawotunog Z0volo Alatpodko mpoTuUTo
Seilyparog Selyparog
N=1055 N=905
Tomuko ZTULTIKO
XapunAn YgnAn XapnAn Ygnhn
T(POOKOAANGN T(POOKOAANON T(POOKOAANGN T(POGKOAANGN
n=360 n=460 n=420 n=260
B p B p B p B p B p B p
rs6874544 Mep.Méaong 0.25 0.899 -4.08 0.137 11.19 0.001 AAN -1.13 | 0.628 -8.05 0.013 12.23 0.009
rs7725672 Mep.Méaong 0.73 0.713 -4.08 0.137 11.22 0.001 AAT -1.75 | 0.465 -9.39 0.005 13.83 0.006
rs2143682 Mep.Méaong 1.11 0.033 -1.20 0.177 2.87 | 3.1x10* AAT 0.22 | 0.766 -2.96 0.013 2.60 0.026
rs735072 Mep.Méaong 1.22 0.020 -1.21 0.173 2.99 | 2.0x10* AAN 0.22 | 0.766 -2.96 0.013 2.60 0.026
rs7991183 Mep.Méong -1.02 0.095 -4.66 4.2x10°® 1.31 0.16 OA.XoAnot. -3.25 | 0.120 -11.76 | 1.1x10* 5.84 0.12
rs407206 AAN -1.06 0.062 -3.57 1.1x10* 0.70 0.416 AM2 -0.15 | 0.527 -0.70 0.03 0.85 0.025
rs1927595 2AN -2.93 0.041 -10.10 1.2x10* 1.10 0.598 AMZ 0.23 | 0.437 -0.69 0.094 1.56 0.001
rs11752174 AM2Z 0.03 0.923 -1.30 0.013 0.71 0.12 OA.XoAnot. -2.83 | 0.279 -11.81 0.003 6.63 0.13
Kadeveiov ITUTIKO
XapnAq YgnAq XapnAq YynAn
TtPooKOAANGN TPOoKOAANGN TPOoKOAANGN TIPOoKOAANGN
n=395 n=510
B p B p B p B p B p B p
rs9859538 OA.XoAnort. 3.1 0.124 -4.6 0.131 11.02 0.002 2AN -0.89 0.442 -5.47 0.004 3.53 0.054

Me £VTOVOo XpWHA CNHOIVOVTOL OL CTATLOTIKA ONLOVTLKEG CUOXETIOEL e p<0.05
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4. 2YZHTHzZH

4.1 TeVETIKA AMOUOVWON

Ita mAaiowa tnG peAétng HELIC peAetOnkav duo amopovwpévol mAnBuopot MANOLIS kat
POMAK. H Lotoplkr) TpOEAEUON QUTWV Twv EAANVIKWV amopovwpévwy mMAnBuopwv eivatl

AYVWOTHN Kal oL TPOOPATEC YEVETIKEC AVAAUOELG €YV SWOEL AVIIKPOUOUEVO ATIOTEAECOTOL.

OL Kpnteg Bewpouvtal amdyovol Twv Mvwitwy mou idpucav tov mpwto Eupwrnaiko mMoATlopd
NG Emoxng tou XaAkoU mptv 5,000 xpovia. ApXaLloOAOYLKEG EPEVVEC £XOUV TPOTELVEL OTL oL KpATEG
KaTayovtal ano tnv Bopela Adpikn, Tt KukAASeg kat tTn Méon AvatoAn. MEVETIKEG EPEUVEG O€
oUYXPOVOUC KPNTIKOUC MAnBuopoUg mpoaodidouv kataywyn ano tnv Méon AvatoAn (KING et al.
2008) kat ta BaAkavia (MARTINEZ et al. 2007; MARTINEZ et al. 2008). NMpoodatn UeAETN TOU
ptoxovdplakol DNA Stéeuaoe tnv umoBeon tnG BopeloadpLkaviking Kataywyng Kat ot Mivwiteg
Bp€Bnke va €xouv LoxupoTtePN ox€on He Toug Itadolg kat toug lomavoug tng NeoABkn g Emoxng,
TOoUuC oUyxpovouc Eupwrnaikoug mMAnBuopoug Kal Toug Katoikoug tou oponediou Tou AaactBiou

(HUGHEY et al. 2013).

H wotoptkn mpogAleuaon tou eAAnNVIKoU MANBUGHOoU Twv MNMopdkwy givat akopa o dipopoUpevn

eneldn ot Nopadkol eival dieomapuévol petaéL Boulyapiag, Toupkiag kat EAAGSaC.

Ta amoteAéopata NG availuong moAudlaotatng KAMOKAG TNG Tapoucag MEAETNG
emBeBalWVOUV TNV YEVETIKA €yyluTNTa Kol Twv SUo TMANBuopwv pE auToug TnG Eupwrmnc.
EmutAéov, petd tov éAeyxo Sadopwv kputnpiwv kot ot dvo mAnBuopol tou HELIC
ToutonoOnkav wg amopovwueévol. Afilel va onuewwBel OtL ylwa plo meploxn oto 15925
TIAPOTNPNOAUE OTL UE HOALS 300 dtopa ava mAnBuouo, 79% amno ta deiypata MANOLIS kat 88%
and ta POMAK eixav TOUAAdXLOTOV €vav KOO TPOYOVO, CUYKPLTIKA HE 6% TOU YEVIKOU
mAnBuopoy, evw otov MANBuoud ¢ loAavdiag, to péyeBog Selypatog mou amalteitol
TIPOKELUEVOU VA EMITEUXOEL TOGO PUEYANO TTIOGOOTO ATOUWY UE TOUAAXLOTOV VAV KOWVO TIPOYOvVOo

eival ~6,300 delypata (KONG et al. 2008).

JTov amopovwpévo mAnBuopd MANOLIS Bp£bnke pia omdavia yevetikr) mapaAdayn, upio

aveppnvevolun petaAlaén (R19X) oto yovidio APOC3 va oxetiletal pe avénuéva enimeda HDL
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XOANOTEPOANG Kol peElwpEVa emimeda tpyAukepldiwy. Xto (610 yovidlo £€xouv emiong Kool
TmoAupopdLopol va oxetilovtal pe Autidla oe HEAETEG oApwonG Tou yovidlwpatog (TESLOVICH et
al. 2010). To glpnUO QUTO UTOYPAUUILEL TNV MEYAAN av€non TnG LOoXUOG TIOU UTopEel va
€€a0PAALOTEL PE TNV HEAETN TWV AMOUOVWHEVWY TIANBUOUWV. H yevetiki apaAAayr R19X €xel
auvénuévn ouxvotnta ~2% otov MANBuouo MANOLIS emLTPEMOVTAC TOV EVIOTIOUO ONUOTOG
OUOXETLONG e AutdatpikoUg SelkTeg o€ emimedo 0ApwWoNG TOU YOVISLWHATOG OE ULKPO UEYEDOC
Selypatog (n=1,267). To 1oobuvapo péyebog Selypatog mou amatteital yia tnv emnitevén 80%
LOXUOG TIPOKELUEVOU va eviomoBel epapMo péyeBog emidpaong otov yeviko Eupwrmaiko
mAnBuopo Ba ntav 67,000 dtopa. H iSta mapaiAayr R19X eixe Bpebel kal oTOV AMOUOVWHUEVO
TANBUOUO Twv Amish (POLLIN et al. 2008) amoteAwvtag To MPWTO MAPASELYA TTOAUOPDLOUOU

HE KAVIKN onuaocia.

OAa T MOPATIAVW CUVNYOPOUV OTO YEYOVOC OTL N HEAETN TWV YEVETIKA OTOUOVWUEVWY
mMANBuouwv pmopel va PonBrnosl onUAVIIKA OTIC HEAETEG OUOXETIONG VEOG YEVLAC TPOC

Slepelivnon omaviwy MOAULOPDLOUWY TIOU OXETI{OVTOL UE TIOAUTIOPOYOVTLKEG ACOEVELEG.
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4.2 Neprypadlkd XopaAKTNPLOTIKA Kat dtatpodLkd npotuna

4.2.1 KpAtn

Ita mAaiola autng tng dtatplBng, meplypddape tnv MANOUOULOKN HEAETN OTO ATMOUOVWHEVA
Xwpld tou Mulomotdpou TnG Kpntng, mou amoteAel pépog ¢ HeAétng HELIC-MANOLIS

(www.helic.org). H péon nAkkia autol TOU YEVETIKA amopovwpévou (PANOUTsoPouLOU et al.

2014) mAnBuopol amd Tov O0pewvd Mulomotapo Atav 61.6 £€tn, Katadelkvioviag £vav

NALKLWUEVO TTANBUGHO.

O mAnBuopo tng peAétng MANOLIS Bpébnke va gival oplakd umépBapog MPo¢ maxUoapkog
(uéoog AMZ=29.5kg/m2). To elpnua auTo ivat o cupdwvia pe dAAoug EAAnvikoUG (KANONI AND
Depoussis 2008; TYRovoLAs et al. 2009) kat Eupwmaikoug (Deboussis et al. 2008) mAnBuopoug
NAKLWHUEVWY. O emMoAaopog TnG mayxuvoapkiag ntav 43.9% kol oL yuvaikeg mopouciacav
HEYAAUTEPN TAON TPOC TO UNEPPBOPO O OXEON UE TOUG AVTPEG. MEVIKA Ol yuvalkeg pavnke va
xapaktnpilovral and peyaAUTEPN voonpotnTa o€ oUYKPLON LLE TOUC QVTPEC, YEYOVOG TIou Ba
umopovloe va odelleTal 0To yeyovog OtTL €xouve peyaAltepn péon nAwkia. To 82.5% to
mAnBuaopoU Atav unépPapol A axVoaPKoL, TOCOOTO HEYAAUTEPO Ao To avtiotolyo (57%) otnv
dla meploxn (Avwyeta), to 1990 (KAraTos et al. 1993). H Sdwadopd autr) Ba umopolvoe va
odeiletal otov Sladopetikd oXeSLAOUO HLOG KoL N GAAN HeAETn mepleAdpuPave povo 167
€0gAovVTEC amo Ta AVWYELQ, EVw 0TV tapouoa PeAETn afloAoyrOnkav 1,553 CUUUETEXOVTES QO
ToAAG SLadopeTIKA XYwpLd cupmeplappavovtag ta Avwyela, Ta Zwviava, Tic FTwviég, tnv Ao,
T0 AcTupdki, TNV KaAuBo, kat moAAd dAAa. ErumAéov, n pelwon otnv duoikn §pactnpLotnTa mou
OUVTEAEOTNKE KOTA TNV SLAPKELD TWV ETWV AOYW TNG aAAaynG ota Héca petadopag eival mbavo
va anoteAei e€nynon yla avtn tnv dtadopd, adoul n kUpLa attia tng mayvoapkiag eival to BeTiko
LoolUyLo eVEPYELAG. ZXEOOV 0 ULoOG MANBUoOG Tou MANOLIS (49.5%) eixe unéptaon, TOCOOTO
20-25% xapunAotepo o oUyKpLon He AANEG EAANVIKEG UEAETEG o€ NAWKLWUEVOUG (KANONI AND
Depoussis 2008; TYROVOLAS et al. 2009) kat Evav dAAo amopovwpévo mMAnBucud (MissoNi 2009),
oANG 8% uPnAOTEPO Ao TO avtioTol o MEAETNG O €va amo Ta XwpLd (Avwyela), pv amno 20
xpovia (KAFATOS et al. 1993). H peAétn GHRAS (Greek Health Randomized Aging Study) eival pia

HEAETN 782 nAKIwEVWY EAAAVWY, TTou otpatoAoyndnkav pe tuxaio TpOmo otnv mePLoXN TNG
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ABnvag pe okomd tnv Slepelvnon Twv AAANAETSPACEWV UETAEY KOLWVWVIKO-OLKOVOULKWY,
Blroxnuikwyv, PYuxoAoylkwy Kol XOPAKTNPLOTIKWY TOU TPOToU {WwN¢ KAl TNV enibpaaor Toug otnv
uyela NAKLwPEVWY EAARVWV (KANONI AND DEDOUSSIS 2008). Ot tadopég mou mapatnpnbnkav o
otL adopad tnv unepAuudatuia (37.7%) Arav nmpog tnv idla katevBbuvon aAAd o peyaAUtepo
BaBuo oe ouykplon He TNV HeAETN GHRAS kat tnv peAétn MEDIS (Mediterranean Islands Study),
omou BpEOnke LeYaAUTEPOC EMUTOAQCHOG TNG VOoOU (87% Kkat 54%, avtiotolya). To mocootd tou
ZA tumou 2 (12.3%) ATav CUYKPLOLUO UE AUTO YLO TOV YEVIKO EAANVIKO MANBuoud (ATHYROS et al.
2005) kat yia aAAoug anopovwpeévoug MAnBuopolg oto Nnat Vis otnv Kpoartia (Missoni 2009).
Qot6o0, 0 MAnBuouog MANOLIS dev daivetal va UTTOPEPEL Ao EMUTAOKEG TNG VOOOU OTWG N

veupomnaBela, n vedppomnabela, apudpiBAnotposidonabeia K.AT.

H mpooAndn kpéatog otov mAnBuopud MANOLIS Atav 3-8 ¢opég uPpnAdtepn amd auth Tou
YEVIKOU AnBuopou tn¢g ATtk (PANAGIOTAKOS et al. 2009) kot AAAwV EAANVIKwV TANBUoUwWV
NAKLWHEVWY (KANONI AND DEDOUSSIS 2008; TYROVOLAS et al. 2009). To eUpnUa AUTO CUVASEL E TNV
Yewypadia TNG OPELVAG QUTHE AMOUOVWUEVNG TIEPLOXAG KOL TNV TTapAdoon mou €xeL Slatnproel
0VA TOUG OLWVEG, £XOVTAC WG KUPLa aloxoAia TNV ktnvotpodia. H auénuévn katavalwaon aAKooA
€LOIKA IO TOUG AVTPECG KATASELKVUEL TNV KOWWVLKA OAAQ KOl TIOALTLOTIKN TITUXH QUTAG TNG
ouvnBelag. OL avtpeg ocuxvalouv ota TOTIKA Tapadoolakd Kadevela, KEPVAVE KAl TIVOUV e

TOUG ETILOKETITEG TNV pakn wg Evbelén dhoeviag.

Ztnv mAsloPndia Toug Ta Atopa ATav mavipepéva (70.6%), ue Alyotepoug amo 1o 1% va sivat
XwpLopEvol/dlaleuypévol, EMonUaivovtag Tov mapadooLoko XapaKTipa Tou TANBUGHoU auTtou
OTIOU N OLKOYEVELO ATOTEAEL TOV TIUPHAVA TNEG KOWWVIAG KATL TTOU €KAELTIEL OTIC TILO OLOTIKEG
Kowwvieg (PANAGIOTAKOS et al. 2007c; KANONI AND DEDOUSSIS 2008). Ot TteEpLOCOTEPOL ATO TOUG
OUMMETEXOVTEC lxav MpwToBaduLa ekmaideuaon, LE TOUG AVIPEG VA £XOUV TIEPLOCOTEPA XPOVLOL
eknaidevong o oxéon HUE TIC YUVAIKEG, €va XOPAKTNPLOTIKO OUOLO UE EVOV ynpold OOTLKO
mANBuopo (GHRAS) aAAG OxL e €vav VEOTEPO AOTIKO EAANVIKO MANBuoud (ATHYROS et al. 2005)
mou €ixe ta SutAdola cUVOALKA £tn ekmaideuong. AuTtO TO EUPNUA ELvOL XAPAKTNPLOTIKO TWV
OYPOTLKWV TIEPLOXWV OTIOU N KUpLa armaoxoAnon ival n yewpyia. H ekmadeutikn Stadikaoia
el81KA og OTL adopd Ta 1o NAKIWHEVA atopa Tou TTAnBuopol MANOLIS meplopiotnke akopa

TLEPLOCOTEPO WE TNV Evapén Tou Asutépou Maykoopiou NMoAéuou.

OL avtpeg Atav Bapeic kamviotég evw n mMAsloPndia Twv yuvalkwy dev eixe kanvioetl moté. To

TTOOOOTO TWV AVTPWV Karviotwyv tou MANOLIS ftav TputAdcLlo oo TO avTioToLo TG UEAETNC
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GHRAS (4.7%), eV TO TTOCOOTO TWV KATVIOTPLWYV KAL TIPWNV KOTVIOTPLWV VAL TTOAU TILO XapUnAo
oo OtL otnv peAétn GHRAS (KANONI AND DEDOUSSIS 2008). AuTO uTtoypaUilel Kal TIAAL Tov
TapadooLloKO XOPOKTNPA OTNG CUYKEKPLUEVNG KOowwviag n omola Satnpel mpotuma tou
mapeABOVTOG. QOTO00 TO KATVIOUA OTOUG AVTIPEG ATOV OPKETA XapnAotepo (38%) oe ouykplon
ne to 1960 (57%), otav €vag GAAog MANBuouOG amod tnv Kprtn peAetnOnke ota mAaiola tng

MeA€tng twv Emta Xwpwv (MOSCHANDREAS et al. 2005).

Ta enineda ¢ YAUKOING TOU 0pOoU ATAV TAPOMOLA HE AUTA TNG UeAETNG GHRAS (KANONI AND
Depoussis 2008), evw ta emtineda tng HDL xoAnotepoAng otov mAnBuoud MANOLIS BpéBnkav va
elvat Alyo mo xapnAda (7-9mg/dl) and auvtd alMwv EAAnvikwv kal Eupwmaikwv ynpatwv
mAnBuouwv (Deboussis et al. 2008; KANONI AND Deboussis 2008) aAAd ta teAeutaio 30 xpovia
Kupaivovtal ota idla emineda Onwg MPoKUTITEL amo PeAETeC otnv eploxn (ARAVANIS et al. 1988;
KaFATOS et al. 1991; SANDKER et al. 1993; MANIOs et al. 2005). O mMAnNBUOUOG pog amd tov
Mulomnotapo eixe katd 25-45mg/dl xaunAotepn LDL xoAnotepdAn o€ oUyKpLOn HE TOUC
NAKLWUEVOUG TTANBUoUoUC otnv Atttk (KANONI AND DEDOUSSIS 2008) kat ta Avwyela (MANIOS et
al. 2005). Ta enineda tng OAKAC XOAnoTePOANG Atav 20-40 mg/dl xaunAotepa amd AAAeGg
HeAéteg otnv EAAASa kal tnv cuykekpluévn Tieploxn (KAFATOS et al. 1991; SANDKER et al. 1993;
MaANIOsS et al. 2005), kal ipocopolalouv Ta enimeda mou sixav avagpepOet and tnv MeAétn Twv
Entd Xwpwv (MOSCHANDREAS et al. 2005) tnv dekaetia tou 1960, emonuaivovtag to Kpntko

napadelypa pakpolwiog Kot vyeiag.

H Meooyelaky Awatpodn eival éva amd ta 1o PeAetnuéva Slatpodlkd mpotuma, €XEL
OUOXETLOTEL e HELWHEVO KivOouvo yla kapkivo kat KN kaBwc kat pe pakpolwia (TRICHOPOULOU et
al. 2003; KNooPs et al. 2004; SoFi et al. 2010) kal tpoépxeTal and tnv Kprtn, Tov TOTo KAtaywyng
ToUu MAnBuopol pag. Qotdéoo, Aappavovtag ur’ oPn OtL N yewpopdoAoylkn Tolkilopopdia
QUTOU TOU PEYAAOU vnoloU emnpedlel Tnv Stabeocipuotnta tpodng Kat Tig ouvonkeg dtaBiwong,
TOO0O oL SLaTpodIkEC ouvrnBeLleg 600 Kal 0 TPOMOC {whNG UIMoPEL va Slad€Pouv ONUAVTIKA HETOED
€VOG opelvol KL evog medvol mAnBucopoU. MPoKEEVOU va XOPAKTNPIOOUME TNV Hovadikn
Slatta autol Tou CUYKEKPLUEVOU OpeLVOU TTANBuGpoL amd tov MuAomdotapo, xpnotponotnonke
n nEBodog tng avaluong oe KUPLEC cuvioTwoeg ota Statpodika dedopéva. Ta mPoOTUTA TTOU
nipogkuPav €ival To TOTILKO TIPOTUTIO TIOU OVTLTPOOWTEVEL TNV Ttapadootakr Statpodr Tou
TANBuaopoU, To UPNANG TIEPLEKTIKOTNTOC O€ ALTIOC KOl OITAQ CAKXOPOL TIPOTUTIO TIOU TiEpLAABAVEL

enefepyaoéEVa KOL OCUOKEVAOUEVA TPOdLUA, TO TIPOTUTIO TOU Kadeveiou Tou xapaktnpiletal
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OTto TNV KaTavaAlwaon KodE Kal aAKOOA, EALEC KaL TNYAVLITEG TTATATEG 0OV CUVOSEUTIKA TOU TTOTOU

KOLL TO T(POTUTIO HE TO eAaloAado, ta ppouTta Kal Ta AoXAVIKA.

OL OUOYETIOELG QUTWV TWV MPOTUTIWY HE Sladopoug kapSlopetaBoAikolg Seikteg Onws o AME,
0 Aoyo¢ mepldEpelag HEong mpog repldEpeLa oxiou, n oAwkry, n HDL kat n LDL xoAnotepoAn, n
JAM kot n AAM, n yAukOIn Kol n WOOUALVN HEAETHONKOAV META TOV OIMOKAELOHO TWV
unoavadopéwv. H umtoavadopad eival mo ocuxvr Hetafl Twv unépBapwv atopwy (McCRORY et

al. 2011), 6nwg o MANBUCUOG TNG LEAETNG LOG.

Ao v avaiuon twv dedopévwv dev GAvNKE CUOXETION KAVEVOG MpPotuTiou pe tnv HDL
XOANoTEPOAN oUTE TNV WVooUAivn. AvtiBeta, ot Fung kat ouv. (FUNG et al. 2001) mapatipnoav
0PVNTIK OUCXETLON HeTofU TNG WVOOUALVNG KOl TOU UYLEWVOU Slatpodlkol TPOTUTIOU TIOU
nepteAapuPBave ¢dpouta, Aaxavikd TouAepikd, Yapla, pn enefepyacpéva SnUNTPLOKA Kal
OoTpLa, Kal BETIKI) CUCXETLON PE TO AUTIKOU TUTIOU TIPOTUTIO TTIOU Xapaktnplotav anod vPnAn
KATAVOAWON KOKKLWVOU Kol €EMEEEPYACUEVOU  KPENTOG, TNYAVITWY TATOTWY, QUYWYV,

YOAQKTOKOULKWYV TIPOTOVIWYV, YAUKWV KOl ETEEEPYATUEVWV SNUNTPLOKWV.

To mpotumo tou eAaloAdadou, Twv GpoUTWV KAl TWV AAXAVIKWV CUCXETIOTAV APVNTIKA UE TNV
AN, pe 10 avtloCelbwTiko doptio Twv cuotatikwy tou (Su et al. 2002) va mailel mBavo
TIPOOTATEUTIKO poAo. To eAatdado katExel kuplapxn B€on otnv Meooyelakn diatta n omola
€XEL OUOXETIOTEL Pe pelwon tng ZAMN kat AAN (PsaLTopouLou et al. 2004; PAPAMICHAEL et al. 2008).
Qotb6o0, 10 MPOTUTO auTO daAvnke emiong va oxetiletat pe vpnAdétepo AMI kot Adyo
niepldEpeLag HEong mpog nepldpépela Loylou, pia enidpaon mou Ba pnopovos va anodobei oto
AaSLmou eival To 1o BepULSIKA TTUKVO GUOTATIKO TOU TpotuTou. Otav n cUPUOpdwWOon HE auTo
TO TMPOTUTO (OKOop) SlaxwpPLloTNKE O TPLITNUOPLA, TO HECALO TPITNUOPLO ATOV QAUTO TOU
oxetlotav pe peyaAutepo kivduvo yia unepBalov Bapog/maxuoapkia, kat oxt to uPnAod. To
gupnuo aUTO MBavwe va odpelletal otnv EAAeLP N SLOKPLTIKAG LKAVOTNTOG TOU CUYKEKPLUEVOU
nipotumou efattiag TnG gupeiag Katl yevika uPnAng katavalwong shatohdadou, dpoUtwv Kot
Aaxoavikwv otnv neploxn. Emiong, 6a pmopoloe va anodobel oto yeyovog otL otnv mAsloPnodia
TOUC TO ATOLO. TOU OUYKEKPLUEVOU TTANBuopoU eival umtépBapa i mayxvoopKa, KaBwc Kal oTov
TIPOOTATEUTIKO pOAO evavtia o AAAoUG KopSlopeTaBoOALKOUG SEIKTEG OTWG N apTNELOKN Tieon,
omweg avadepOnKke mMponyoupévwe. Itnv UeAETn Di@bet.es (GUTIERREZ-REPISO et al. 2014),
Bp€Onke apvnTIK OCUOXETION METAEY TWV METAPBOAKWY ETUTAOKWVY KAl TNG TPOoAndng

g\atoAadou.
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To tomiko Statpodikd mpotuno cuoxetlotav pe upnAa enimeda yAukolng, os cupdpwvia pe ta
gupnuoto GAwvV PeEAETwVY Omou Slatpodlkd TPOTUTL TIou Xapaktnpilovtav amo uPnAn
npocAnyn {wikol Almog, Kupilwg LE TNV HoPdr KOKKIVOU KPEATOC Kal Poloviwy enetepyaaoiag
TOU, KOPEOHUEVOU ALMTOUG, XOANOTEPOANG Kal YOAOKTOKOMLKWY TIPOIOVIWY , cuoxetilovtav pe
uPnAotepo kapdlayyelako kivéuvo kat Bvnowuotnta (PANAGIOTAKOS et al. 2009). To mpdtumo
aUTO, OAwG Mapadofwe dev Ppebnke va cUOXETIZETAL OTATIOTIKA ONUOVTLIKA UE KAVEVAV GANO
mapayovia kopdlayyelakol KwwdUvou, av ovaAoyloToUPE Ta €mBapuvtikd Kol avOuylewva
OUOTATIKA TOU. AUTO Ba pumopoloe ev LEPEL va epUNVEUBEL amd Tnv avtiotabuLotiky Spacn Tou
xapnAol oe udatdavOpakeg kalt uPnAou oe Aimog meplexopévou tou otnv auvénon tng HDL
XOAnotepoAng (KATAN 1998), mou amoteAel avefdptnto KOPSLOTPOCTATEUTIKO TOPAYOVTA.
Emiong, n amoucio CUCKEVOOUEVWY KAl EMEEEPYOAOUEVWY TPOPIUWY ATTO TO TOTILKO MPOTUTIO
HELWVEL TO doptio Twv trans Autapwv ofEwv. Ta CUCTATIKA aUTA €XeL haveL OTL €XO0UV KAAAQ
TEKUNPLWHEVEC ETURAPUVTIKEG EMIOPAOELS otV Kapdlayyelakn vyeia (MicHAs et al. 2014) kat

HelwvouV ta emntineda tng HDL xoAnotepoAng (MOZAFFARIAN et al. 2006).

To mpotumo Tou Kadeveiou, €va LOVaSIKO Kol TIOAU XOPAKTNPLOTIKO YLla TNV KOUATOUPO. OUTOU
Tou MANBuopoU mpoTuUTo, PAVNKE va oXeTileTal pe Tov AMZ Kkat Tov Aoyo mepLPEpeLlag HEONG
TPOG TEPLDEPELD LOXIOU, KATASELKVUOVTAC TNV OXECN TOU HE TNV oxuoapkia, Kabwg Kal Tnv
oALkr) xoAnotepoOAn katLtnv AAIM, Seikteg mou cupBaiouv Wolaitepa otov kapdlayyelako kivbuvo.
To gUpnuo autd ouvadel AMOAUTO HUE TNV UMAPXOUCA YVWON OXETIKA UE TOUC TOPAYOVTEC
kapSlayyetakou Kwvduvou ((WHO) Updated January 2015) Aaupdvovtag um’ oyn tnv
KATAVAAWGON aAKOOA WC CUOTATIKO TOU TIPOTUTIOU, OTNV 6La katevBuvaon e TV peAétn ATTICA,
TIOU TO MPOTUTIO TIOU XapaKTNplOTaV oo TNV KATAVAAWGC aAKOOA cUOXETI{OTAV UE ToV Kivouvo

yla KN (PANAGIOTAKOS et al. 2009).

4.2.2 NopakoxwpLo

Ale€nyope mANBUoULOK UEAETN TOU TEPLYPAdEL TOV Yyewypadlkd Kol OpnoKEUTIKA
OTTOMOVWHEVO KOl YEVETIKA opoloyevr) (PANouTsopouLou et al. 2014) mAnBuouo omo ta
Mopakoxwpla TG Zaveng, wg neEpog tg peAeétng HELIC-POMAK (www.helic.org). Eva amo ta

TTAEOVEKTALOTO TWV QTIOUOVWHEVWV TTANBUCUWYV €lval OTL xapaktnpilovral amo neplBaANOVTIKN

179



opoloyEvela (VARILO AND PELTONEN 2004) pe QmmoTEAECHA VO QTOLTE(TOL UIKPOTEPO UEYEDOC

Selypoatog mpokelpévou va avadelyBel CUOXETLON UE LKOWVOTIOLNTLKN OTOTLOTIKI LoXU.

O nmAnBuouog POMAK BpéBnke va eival umépBapog (LEocog 6pog AME=27.5kg/m2) onwg Kal o
YEVIKOG MANBUOUOG TNG pneAétng ATTICA (PANAGIOTAKOS et al. 2008b). To 31.3% tou MAnBuouoU
HOG NTAV TTAXUOOPKOL EVW OTNV HEAETN MetS-Greece TO MOCOOTO TNG MAXUCAPKLOG EPTAVE TO
63.6% otnv EAAnvikl MouoouApavikr Kowvotnta amno tnv idta meploxn (ATHYROS et al. 2005). H
napatnpoupevn Sladopad eival mBavo va odeiletal oto péEyeBog Tou Selyparog kat tnv
npoéAeuon tou MANBuaopoU, adou n peAétn MetS nepleAdpBave povo 300 dtopa amod tnv MoAn
™G Zavng, evw n 6k pag €ixe 1,702 amd moAAd SladopeTikd xwpla onwg o Kévtaupo, n
rauvkn, o Exivog, n Mayxvn, to Anuaplo, tTa MeAiBola, n Zuovon, ol Oépueg, n Mukn, To Qpaio
Kal GAAa Mopakoxwpta. Ol KATOLKOL TWV TILO QTTOUAKPUOUEVWY XWPLWV EXOUV SLOTNPNOEL TA
£€0a kat tig mapadOOELC OTIG TIEPLOCOTEPEG TITUXEC TNG KOONUEPLVOTNTAC TOUC EVW OTLC TILO
OLOTLKEG TIEPLOXEC KOL TIG UEYAAOUTIOAELS ULOBETOUV TOV YeVIKOTEPO €AANVIKO Tpomo {wn¢. H
KATAVOAWGON KOKKLVOU KPEATOC, YAAOKTOKOUIKWY TIPOIOVTIWV Kol YAUKWv, NTav 2-3 ¢$opEg
HEYAAUTEPN OO AUTHV TOU YEVIKOU TTANBuopoU tng Attikng (PANAGIOTAKOS et al. 2005) evw n
Katavalwon Aaxavikwyv, ¢ppoltwyv, oompilwv kal moatatwv Atav 2-4 dopég xaunAotepn. To
TIOOOOTO TWV OTOUWV PE UTIEPTAOH (26.1%) NTav cuyKplolpo pe autd AAAWV EAANVIKWY HEAETWV
(P1Tsavos et al. 2003; ATHYROS et al. 2005), aAAd oAU xaunAdtepo amnod autod (80%) evog aAAou
OTTOUOVWHUEVOU OAAG TTLO NALKLWEVOU TTANBUGoU amnd to Nnot Vis tng Kpoatiag (MissoNi 2009).
O emutoAaopog tng untepAutdatpiag (16.7%) Atav XapunAOTePOG o€ CUYKPLON KLE TOV OVTLOTOLXO
™G HeAETng ATTICA (43%). To mooooto tou IA tumou 2 (7.3%) Atav mapOUoLl0 UE OUTO TOU
YEVIKOU EAANVIKoU mAnBuopou (PITsAavos et al. 2003) kot evog GAAOU aIOUOVWHEVOU TTANBUGLIOU
(MissoNI 2009), aAAQ To HLod amd auto mou avadepotav (14.6%) ota apyxeia XpOVIWV VOoWV Tou
TOTIKOU KEVTPOU Lyelag (ATHANASIADIS 2012). Qotooo, ta apyelo mepleAdpfavav POVo TPELG

TIEPLOXEG/XWPLA KAl (owC o€ auTO va odeiletal n mapatnpolevn Stadopa.

ITNV oUVTPUTTIKA Toug TAsoyndia ta dtopa tou mAnBuopol Atav Tavipepeva (86%),
XOPOAKTNPLOTIKO TNC Mopadoolakng B€0nC MOV KATEXEL N OLKOYEVELOL OE QUTH TNV KOwwvia Kal
Sev TapaTnpEitOL O TILO OOTIKOTIONUEVEC TepLloXEC (PITsavos et al. 2003). OL meploocoTEpPOL
OUUUETEXOVTEG €ixav mpwtoBabuLa ekmaidevon, e TOUG AVTPEG va eival o popdwévol anod
TIC YUVOUKEG, KATL TTou Sev mapaTnPEiTOL OTOV aoTIKO EAANVIKO TANBuouo (PANAGIOTAKOS et al.

2004a) mou €xeL oxedov ta SutAdola cuVoALKd xpovia ekmaideuong amno tov mAnbuoud POMAK
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(PANAGIOTAKOS et al. 2008b). OL KOVIOTIKEG CUVAOELEC TWV AVTPWV NTAV TTOPOUOLECG UE QLUTEG TOU
YeVIKOU TANBuopol tng Attikng (PANAGIOTAKOS et al. 2003), evw oxeOOV OAEC OL YUVOUKEC
(97%)6ev eixav kamvicel MOTE, Eva MPOTUTIO TOU MapeABOVTOCg mou Tovilel Tov mapadooLako

XOPAKT PO AUTOU TOU KATIVOTIAPAYWYLKOU TTANBuGuoU.

AtileL va onuewwBel otL n Aaoypadia Twv Mopakoxwpiwv €xel LEAETNOEL MEPUMTWOLOAOYIKA,
UG Kal ol mapadooelg, cupmeplAapfavopévwy twv dlatpodlkwv ouvnBelwv pmopel va
Sladépouv aAAote eAdyLloTa Kol AAAOTE ONUAVTIKA METOED SLUPOPETIKWY XWPLWV. I QUTH TNV
HEAETN, O XAPOKTNPLOKOC TNG povadikng Siattag tou mAnBuopol POMAK emeteUxOn pHéow NG
avaAuong o KUPLEG OUVIOTWOEC, MLAC TEXVLKNG €K TWV UOTEPWV avAaAuong tTwv dedopévwv
(TRICHOPOULOS AND LAGIOU 2001). Q¢ £k TOUTOU, T TTPOTUTIA TTOU TIPOKUTITOUV QVTOVOKAOUV TLC TILO
OVTUTPOCWTIEVUTIKEG SLATPODIKEG ouvrBeleg Tou UMO HeAETn mMAnBuopol. Ta mpoTuna Tou
npoékuav eival: To MAOUCLO O amMAA OAKYOPO TPOTUTIO TIOU XOpakTnpilletal amod tnv
Katavalwaon ¢pouTtwy, YAUKWY, COKOAATAC, ava UKTLKWY KOL XU LWV, TO TIPOTUTIO TOU YPrYOpOouU
dayntou mou mepAapuBavel mpoilovta enefepyaciog ToU KpEATOG, TITTEG TOU eUnmopiou, AsUKO
Pwul KoL TATATEG TNYAVLITEC, TO LOOPPOTINUEVO TIPOTUTIO TIOU AMTOTEAELTAL ATIO pHaKapovia, pull,
AaxOoviK@, OoTIpLaL KOl KOKKLVO KPEQG KOL TO OTILTLKO TPOTUTIA TToU Xapaktnpiletal and vPnAn

KOTAVAAWGOH OTITIKWV TILTTWVY, TUPLOU KAl TIATATAC.

To kuplapxo Olatpodilkd TPOTUTO NTAV TO TMAOUCLO O QmAQ OAKXapo (EpUNVEUGCLUN
petapAnToTnTa 16.3%) Kol eivot TTOAU XAPOKTNPLOTLKO KoL OTEVA CUVOESEUEVO LIE TNV KOWVWVIKI)
Kall TIOALTIOMLKA Titux Tou ¢ayntol otov MAnBuopud POMAK. Ta yAukd Tou €ival to KUpLo
OUOTOTLKO TOU MIPOTUTOU, TPpoodEPOoVTaL PETA TIE KNOElEC WG GOKOAATAKL I} AoUKOU L. ETtumA£oy,
UTIAPXEL TO «Zekep Mmaipdu» | «MTmaipApl TwV YAUKWVY», Ula yloptn twv MouGoUAuavwv
adlepwpévn otnv poodopd Kot Katavalwon YAuKwv (VARVOUNIS 2000). To TAoUGLOo O GAKXOpa
oUTO MPOTUTIO BPEBnKe va cuoxetiletal apvnTika pe tnv HDL xoAnotepoAn, eUpnua OUOLO UE
0UTO ToU SnUooLeUTNKa Ao TNV avaAuon Twv dedopévwy tng mMAnBuouLakng peAétng National
Health and Nutrition Examination Survey 1999-2006 (WELSH et al. 2010). Ta pewwpéva enineda
HDL xoAnotepOAng eival mBavr) amoppoLa Tou POAOU TWV OIMAWY COKXAPWVY OTO LOVOTIATL OTIOU
HUELWVETAL N gvaloBnoia otnv WWooUuAivn, au€AveTal To OMAOXVLKO AITOG Kal EVEPYOTIOLELTAL N
nnatiky de novo PBloyéveon (STANHOPE et al. 2009). Emiong, to mpotunmo autd Ppébnke va
oxetiletal pe tnv AN kot AAM. IUpdwva pe ta amoteAéopata piag peta-avaAuong £€L

TIPOOTITIKWY MEAETWY, N KatavaAwon {oxapoUXwVv ovayUKTIKWY CUCXETIIOTAV HE HETPLO
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Kivbuvo eudaviong uméptaong (JAYALATH et al. 2015). EmutAéov, n ouxvr) KAatavaAwon Xupou
dpouTwv BpEOnke va oxetiletal pe uPnAotepn aptnplakn mnieon (PASE et al. 2015), enibpaon
nou daivetal va anodidetal Kupiwg otnv unepkatavailwon dpouktdlng (BROWN et al. 2008).
Onwg ATav avapevopEevVo, To TTAOUGLO OE armAd CAKXOPA TIPOTUTIO CUCXETI{OTAV UE auénuéva
enineda yAukolng. Auto Bploketal o cupdwvia pe Ta amoteAéopata ano tnv peAétn EPIC-
InterAct 6mou ta avauKkTika cuoxetilovtav pe avénuévn enimtwon tou A tomou 2 (INTERACT
et al. 2013). H pelétn EPIC (European Prospective Investigation into Cancer and Nutrition) eivat
pia amod TG HEYOAUTEPEC TIPOOTITIKEG UEAETEG, E CUUMETEXOVTEC oo 10 Eupwmaikég XWPEC, Kal
Slepeuva TIC oxEoeLG HeTOEL Slatpodkwy, TEPLBAAAOVIIKWVY KAl TAPAYOVTWVY TOU TPOTIOU (WG
HE TNV endavion Xpoviwv voonuatwy. Emiong, n peAétn mapakoAouBbnong EPIC-Netherlands
€6eile otL n mpooAnyn vdatavOpdakwv (hazard ratio 1.15) kot apvlou (hazard ratio 1.25)
ouoxetl{otav pe avénuévo kivbuvo yua A (Stuus et al. 2010). To mAoUGoLO O AMAG CAKyXapO
npoétuno otov TANBuopd POMAK ¢avnke vo OUOXETI(ETAL HE TOUG TIEPLOCOTEPOUC
KapdlopetaBoAlkoug Oeikteg, evw otnv HeAétn ATTICA to mpdTumo Twv YAUKWwvV &gv
ouoxeTlOTaV E KAVEVA XOPAKTNPLOTLKO ToU MX (PANAGIOTAKOS et al. 2007b). Evag miBavog Adyog
yla autn tTnv dtadopa eival Ta Stadopetika epyadeia afloAdoynong tng dLattnTtikng mpocAnng
TIOU Xpnotpomodnkav (EpWTNUATOAOYLO cUXVOTNTAG KATAVAAWONG Tpodipwy pe 72 vs 156
TPOodLua) Kat n Stadopd TG cUOTACNC TOU MPOTUTIOU OE KABE HEAETN. H TTEPLEKTIKOTNTA O ALIIOC
Tou mMAoUolou o€ amAd ocdkyapa TPoTUTou otov MAnBuoud POMAK Adyw Tng Umapéng
OOKOAQTOG KoL YAUKWV UE Baon to yaha eival mBavo va eVIEIVEL TNV apvNTIKI) TOu enidpacn

otov KapSlopeTaBoAko kivbuvo.

H unAn mpooAnyn Alloug avtumpoowneVETAL KUPLWCE Ao To MPOTUTIO TOU ypriyopou dayntou
To omoio meplhapPavel mpoiovia eneepyaciag TOU KPEATOG, TATATEG TNYAVITEG KAl AOTIPO
Pwpl. To mpoétumo auto PBpednke va cuoxeTileTal pe avénuéva emimeda LvoouAivng, Eva elpnua
miou Bploketal og cupdwvia pe tn BLBALoypadia. Mo CUYKEKPLUEVA, N KATOVAAWOT KPEATOG EXEL
davel va cuoyetiletal pe TNV uMEpLVooUALvaLpia Kat tov A tumou 2 (Duc SoN LE et al. 2005;
PANAGIOTAKOS et al. 2005). To cuvoAlkd Allmog, KUPLWE TO KOPECHUEVO TIOU TIPOEPXETAL ATIO TO
KPEOG KoL Ta trans Autapd of€a amod TIG TNYOVLITEG MATATEG £lval autd mou cupUPBAailouv otnv
avénuévn epudavion avtiotaong otnv woouAivn kot ZA tumou 2 (HAAG AND DIPPENAAR 2005;
ANGELIERI et al. 2012; CAscio et al. 2012]. Emtiong, elval mBavo o pnXaviopog TS mapatnPOUHEVNG

ouoxEtlong va Stapecolafeital amd TG MPOKTKEG emefepyaciag mou eumAoutilouv TtoO

182



TIEPLEXOUEVO TOU TIpoTUTIOU e YAuKotoiveg {Peppa, 2002 #6541), kaBw¢ kot amo tng EAAewdn

SLaTNTIKWY VWV, Tou cUUPBAAOUV OTOV YAUKOLULKO EAEYXO.

To LoOpPOTNUEVO TTPOTUTIO AVTUTPOCWTIEVEL TNV KOTAVAAWGN pUILoU, LOKAPOVLWY, KOKKLVOU
KPEQTOC, Aaxavikwy Kot oompiwv. To pulL eival éva mapadoaoiako ¢aynto To omoio oepPipetal
WG KUPLWG TLATO —TUAADL- OE TEAETEG KOL EOPTOOTIKEG EKONAWOELG OTIWG OL KNSELES KaL oL yapoL.
To KOKKLVO KpEQC, KUPLWG TO apVi KOIL TO LOOYAPL, KATEXEL KEVTPLKO POAO OTNV KOWVWVLIKH {wn TwV
Mopdkwyv KaBOAN tTnv SLApKELA TNG LOTOPLAC TOUG, Ue Lia OAOKANPN yLopTn va eival ablepwpévn
oTnNV Katavalwor Ttou, to Aeyopevo «Koupumav Mmnaipauty 1 «Mmnaipdaun tng Buoiag»
(VARVOUNIS 2000). To mPOTUTIO AUTO ATTOTEAEL TO UYLELVO/GUVETO TIPOTUTIO TIOU EVOWHATWVEL 0N
Kal €0a Twv Mopdkwv Kal GAVNKE va CUCYXETIIETOL HE PELWUEVA ETiMeSA OUOTOALKAG KoL
Sl00ToAKNG Tiieong. Mapopola amoteAéopata avadépovial kal amd tnv HeAétn ATTICA
(PANAGIOTAKOS et al. 2003), 6émou n mMpookOAAnon oe éva mpotuno Meooyelakng Statpodng
ouoyxetlotav Pe PeElwpEVO Kivouvo uméptaong (OR=0.74, p=0.021). Ot Pala kat ouv. avédepav
OTL N CUUHOPdWON HE EVa TPOTUTIO TIOU XOPOKTNELIOTAV QO TNV KATAVAAWGON KPEOTOG Kall
HoKapoviwv oxeti{otav pe tnv unéptaon (PALA et al. 2006). Ta avildpaTiKA amoTeAEopaTa ival
mBavo va odeilovtal ota EMUTAEOV CUCTATIKA TOU TIPOTUTIOU LE TA HOKOPOVLA KAl TO KPEQS
Omw¢ aAAa {wika Airn, To Kpaol, To PwHL, TO XOLPLVO Kal To IpolovTa eMefepyaciog TOU KPEATOC
KaBwg KoL oTtnV mapoucia Aaxavikwy Kal 0oTiplwy 0TO LOOPPOTINUEVO TIPOTUTIO TOU TANBUGCUOU
POMAK mou €xouv miBavo mpooTaTEUTIKO pOAo. EMUTAEOV, TO LOOPPOTNUEVO TIPOTUTIO PAVNKE
va oxetiletal apvntikd pe ta entimeda tn¢ LDL xoAnotepoAng, eUpnua ouU cUUPWVEL UE Ta

avtiotolya aAwv peletwv (PALA et al. 2006).
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4.3 AAAnAerubpaoelc yovidiwv-dtatpodng

H peAétn HELIC eival n mpwtn HeEYAANG KAlMoKaG HEAETN odpwong kKal aAAnAouxiong Tou
yoviblwpato¢ o€ EAnvikoUG amopovwpévoug mANBuopoUG. ITta ATOHA QUTWV  TwV
QMOMOVWUEVWY TIANBUCUWV EYLVE YOVOTUTNGN KoL AEMTOMEPNG Kataypadn dawvotunwy,
ouunephapBavouévwy Snuoypadlkwy, KAWIKWY, OVOPWTIOUETPIKWY KAl TIAPAYOVIWYV TOU
TPomou {wng onwe n dtatpodn, n GuoIK SPACTNPLOTNTA KOL Ol KATIVIOTIKEG OUVABDELEG, UE
OMWTEPO OKOTIO TNV AAANAOUXLON TOU YOVISLWHOTOC KAl TIPOCOUOLWOoN TWV YOVOTUTIWY. XTOUG
QMOMOVWUEVOUCG TANBUGHOUG N aAAnAoUuxLon elval o amodotikr, eneldn ot moAuvpopdlopol
Slaokoprmilovtal oe ekteTapévoug amAotumouc, efaodalilovtog akplBéotepn eKTiUnON.
AELOTIOLWVTOG TOL YEVETIKA XOPAKTNPLOTIKA TWV OIMOMOVWHEVWY TIANBUOUWVY HELWWVETAL O
opLOPOC Selypdtwy yla aAAnAoUxLon Tou YoviSLwHaTog, Xwei¢ pelwaon tng loxvog. Ita mAaiola
QUTNG TNG LEAETNC Tpoadloplotnkayv Ta SlatpodIkd MPATUTIA TTOU XOPOKTNPL{OUV T ATOUO TWV
6Vo Sladopetikwv MANBuopwv mou tnv amaptilouv, MANOLIS kat POMAK, peAetibnke n

oAnAentidpaon Twv yovidiwv pe ta dtatpodikd mpdoTuTa o mapayovteg kivduvou KN.

Ta amoteAéopata tng avaiuonc Twv aAAnAsmdpdoswv avedelfav véoug MoAupopdLOUOUG
HEpPLKOL EK TwV omolwv Bplokovtal o€ (A kovtd o) yovidla tou €xouv cUOXETLOBDEL e avaAoyoug
KapSLopeTABOAKOUC PaLVOTUTIOUC Of HEAETEC OUOYXETIONG OAPWONG TOU YOVISLWUATOG,
oUUbWVA LE TOV KATAAOYO TWV PEAETWY CUCXETLONG 0Apwong Tou Yovidiwuatog (GWAS Catalog
-  The NHGRI-EBI Catalog of published genome-wide association studies-

https://www.ebi.ac.uk/gwas/home).

To anoteAéopata TG HEAETNG HAG Ao TNV aVAAUON TwV AAANAETIIOpACEWY TOU YOVISLWUOTOC
ue ta Statpodika mpoTuTia otnVv neplpépela péong, €det€av kat otoug Vo MANBUGUOUC OTL O
TIOAUHOPPLOHOG oto (6lo yoviblo MCAR aAAnAemiSpwvtog HE TMPOTUTIO TAOUGCLO O OMAQ
oakyxapa oxetiletal pe kapdlopetaBolikolg deikteg. Emetta and €Aeyxo yla KaBe katnyopia
oaAAnAopopdou, n TPookOAANGN 0To MAOUGLO OE AMAQ OAKXAPO TIPOTUTIO OXETL{OTAV OTOTIOTLKA
ONUAVTIKA e TNV epldpépela péong otov MANBuopuod MANOLIS aAAd OxL He TNV XOANOTEPOAN
otov mAnBuopd POMAK, ota dtopa mou €depav touldxiotov eva aAAnAdpopdo kivduvou. To
yovidio MC4R eivat éva amod ta 1o yvwota yovidia mou oxetilovtal HE TNV MaXUoopKia otnv

matdikn nAwkior (WHEELER et al. 2013; WARRINGTON et al. 2015) aAAa kot otnv eviAwkn Lwn (PEl et
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al. 2014). Itnv HeAETN odpwong Tou yovidtwpatog twv Chambers kat ouv. (CHAMBERS et al. 2008)
BpéBnkav moAupopdLopot oto yovidio MC4R va oxetilovtal pe TNV MepLPEPELA LEONG, UE TOUG
opoluywTteg yla To aAAnAOpopdo KvdUvou va €Xouv ~2cm UeyaAUTepn TepLdEpELa PEONG.
Entiong €xouv BpeBel ouoxetioelg moAupopdLopwy oto yovidio MCAR pe tnv HDL xoAnotepoAn
(TesLovicH et al. 2010; GLOBAL LiPIDS GENETICS et al. 2013). Ztnv peAétn twv Koochakpoor kat cuv.
Bp€Obnke OTL peTalL Twv Popéwv Tou arlAnAopopdou KvdUvou yla Tov TOAUHOPPLONO OTO
yovidio MC4R, autol oto uPnAotepo TeETAPTNUOPLO oKop Sltatpodn¢ Sutikou TUMOU eixav
avénuévo kivduvo yla M3 og oX€on E AUTOUC OTO XOUNAOTEPO TETAPTNHOPLO OKOp SLatpodng

SuTikoU TUToU (KOOCHAKPOOR et al. 2016).

Eniong, otnv mapouoa peAETn o moAupopdlopog oto KLHL29 yovidlo pavnke va aAAnAsmidpa
Kall 0TouG SU0 MANBUCUOUG LE TTPOTUTIO MAOUGCLO OE OITAQ OAKXOPA KOL VO OXETIZETAL Pe TNV AAT
otov MANBuopo MANOLIS kot pe tnv HDL xoAnotepoAn otov mAnBuoud POMAK, xwpi¢ ta
amoteAéopata va eniBefatwvovtal Kal otou¢ dUo MANBuopoUCg otnVv Tepaltépw Slepelivnon
ava katnyopia aAAnAopopdou. MoAuvpopdlopol oto yovidio KLHL29 é£xouv PBpebel va
oxetilovtal oe avaAUOELG 0APWONG TOU YOVISLWHATOG TOoOo e Tov AMZ (Comuzzie et al. 2012),

000 KoL he TNV untéptaon (LETTRE et al. 2011).

21N 6K pag MEAETN, 0 oAU HoPpPLOUOG oto yovidlo HS3ST4 ddavnke va aAAnAemibpd Kal 0Toug
600 mMANBuopoUC pe MPOTUTO TTAOUGCLO OE QNMAG OAKXAPA Kal va oXeTiletal pe tnv AAlM otov
mAnBuopo MANOLIS kat pe tnv HDL xoAnotepoAn otov mAnBuouo POMAK. O moAupopdlopog
oto yovidlo LOC100287225 dpavnke va aAANAeTISpa e TO TPOTUTIO UYPNANG TTEPLEKTLKOTNTAC OF
amAd cakyapa Kot Alrog kat va oxetiletal pe tnv nepidpépela péong otov mAnbuopud MANOLIS
KalL LE TO ypriyopo Slatpodikd mpdTuto Kal va oxetiletal pe tnv ZAM otov mAnBuoud POMAK. O
TOAUHopdLopOG oto yovidlo ARHGAP10 ¢avnke va aAAnAsmidpd pe To mMPOTUTO UYPNANC
TIEPLEKTLKOTNTAC O OMAA cdkyxapa Kot Aitmog otov mAnBuopd MANOLIS kal pe to ypriyopo
Slatpodko mpotumo otov mMANBuopud POMAK kal va oxetiletal pe tnv ZAM kat otoug dvo
mAnBuopouc. Kavéva amod ta mapandvw anoteAéopata dev emPeBaiwdnkav kat otoug Suo
mAnBuopouc otnv mepattépw Olepelvnon ava katnyopia aAAnAopopdou. Itnv HEeAETN
TOUTOTIOLNONG VEWV YEVETIKWY TOTIWV TIOU OXETI{oVTaL HE TNV Ttaxuoapkia, ot Comuzzie Kol GuV.
(Comuzzie et al. 2012) avadepouv moAupopdlopous ota yovidia HS3ST4, LOC100287225 kal
ARHGAP10 va cuoxetilovtal pe tTnv Amwdn pala cwpatog, To BApog yEvvnonc Kol Ta enineda

oloTpadLOAng, avtiotoLya.
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O moAUpopPLOHOG 0To Yovidio ALCAM ¢avnke va aAANAETISpA UE TO TOTIKO TIPOTUTIO KAl Vol
oxetiletal pe tnv AAN otov mMAnBuoud MANOLIS kal pe to MAoUGLO O OMAG OAKYAPO TIPOTUTIO
Kal va oxetiletal pe tnv HDL xoAnotepoAn otov mAnBuopo POMAK, e Kavéva oo To aparmavw
amoteAéopata va unv emBefatwvetal kat otoug SU0 MANBUCUOUC OTNV MEpALTEPW SlEpelivnon
ava katnyopia aAAnAopdpdou. Ol Locke kat cuv. (Locke et al. 2015) avédepav cuoxEtion
nmoAupopdlopwy oto yovidlo ALCAM pe tov AMI og enimedo OTATIOTIKAG ONUAVIIKOTNTAG

odpwong tou yoviStwpatog (p < 5x108) evw otnv Stk pag pehén.

H éA\ewpn cuoyxetioewv pe Toug i6loug paLvOTUTIOUG TTOU TTapaTnPELTaL, e BAcn T TapATAvVW,
HETaEL Twv Sedopévwy ¢ BLBALoypadiag KaL TNG LEAETNG Hag, Elval TTOAU TiBavov va odpelletatl
OTO YEYOVOG OTL oL avodepBeioeg PeAETeG Sev PEAETOUV TIC AAANAETIOPAOEL QUTWV TWV
yoviSilwv e apAyoVTEG TOU TPOTOoU {WNG TLY. Ta Slatpodlkd mpotuna, Onwe cupPBaivel otnv
Sk pag peAétn, alAa amoteloUv evdeifelg emaAnbevong tng katevBuvong tng enidpaonc.
ErutAéov, 1000 oL yeveTikol 600 Kat oL Statpodikol TapAyovtes mou PHeAETAONKaV ota MAaioLo
¢ mapovoag StatpPrg Sev €xouv SlepeuvnBel oe enimedo aAANAeTOpACEWV O AAAEG
HEAETEG. AUTO £XEL WG ATIOTEAECHA VAL LNV Elval Suvath n cUYKPLON TWV EUPNUATWY HOG HE UTA
AWV peAeTwVY tapopoLou oxedlaopou. o tov Adyo auto, EAafe xwpa ecwtepLkn emainbeuon
TWV QTMOTEAECUATWY HE TNV Xpnon kot twv dVo mAnBuopwv tng peAétng HELIC pe 6o
TIPWTOKOAAO CUAAOYNG Twv Selypdtwy Kal avaluong twv dedouévwy, Kal mapouaciaon Twv
6ebopévwy Mou og OAa Ta oTASLA OTATIOTIKWY OVOAUCEWV £6WOAV OTATIOTIKA CNUAVTLKA

arnoteAéopata Kol otoug U0 mMAnBucououg.

MNpoodateg peréteg aAAnAenidpacswv urntoPndiwv yovidiwv pe dtatpodika mpotuna Bplokouv
ouoyetioelg pe KapdlopetafoAikolg dalwvotumoug Kot To M2, ZUYKEKPLUEVA, MEAETN
OAANAETULOPACEWY HETAEY OUYKEKPLUEVWYV TTOAUOPPLOpWV ota yovidia APOC3 (rs5128 3238C >
G) kat APOA1 (rs670, -75G>A kal rs5069,+83C>T) SNP kal twv Slatpodikwv MPoTUTIWY TIoU
TPOEKUYaV OO TIAPOYOVTIKH AVAAUCH: UYLEWVO SLatpodiko TPOTUTIO, SlATpodLkd TTPOTUTO
Sutikou TUToU, KoL Slatpodlkd MPOTUTIO TAOUGCLO O Almog¢ kot yAukd. Ou ¢opeic Twv
oAAnAopopdwv kwwduvou oto APOAL eixav meploocotepe¢ mBavotnteg va €xouv M2 av
Bpiokovtav oto UPNAOTEPO TETAPTNHUOPLO CUUHOPPWONG UE TO SLATPOdLKO TPOTUTO SUTLKOU
tomou (A 3.22, 95% AE 1.21, 8.58, P=0.03). Emiong PpEOnke OTATIOTIKA ONUAVTLIKA
oAnAemtidpaon Twv TeTapTnUopiwy Tou mMAoUoLou og Almog Kal YAUKA Statpodikol mpotumou

pe tov Suthotumo tou APOAL (GA + AA/CT +TT). e oxéon He to MZ, oL IA yla autoUg Toug
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yovotumou¢ ntav 1, 0.65, 0.57 kot 0.22 (P=0.06) amd to XopnAdtepo oto uPnAotepa
TETAPTNUOPLO MPOCKOAANGNG 0TO SLaTPOodIKO TTPOTUTIO TTAOUGCLO OE ALITOG KAl YAUKA O GUYKPLON

He aA\oug ouvduaopoUg yovotunwy (P=0.03) (HOSSEINI-ESFAHANI et al. 2015).

lomavikn peAétn mapépPaong twv Razquin kat ouv. (RAzauiN et al. 2009) Siepevvnoe tnv
oaAAnAenidpaon tou moAupopdilopol Prol2Ala oto yovidlo PPARy pe tnv pecoyelakn dlatta
otnv TmepldEpela péong. Ymipxav Ttpeic opadeg Siatpodikng mapéupacng: ot dvo
akoAouBoloav MeooyelakoU TUTOU Slatpodr Kol n Teltn ATav n opdada eAéyxou Omou eixe
600¢el n cupBouln va akohouBrioouv pia xapnAwv Autapwyv diatta. Ta anoteAéopata £6e€av
otL oL ¢opeic Ttou aAAnAopdpdou Kvduvou otnv opdada eAEyXOU XAV OTATLOTIKA ONUOVTLIKA
HeyaAutepn aAlayn otnv MeplpEpeLla HEONC O OXEON UE TOUG OUOlUYOUG yla To aAAnAopopdo
avadopag HeTA amo 2 xpovia Statpodikng napéupaong (2.37cm, p=0.014), enidpaon mou dev
emBeBaiwbnke petaly twv Popéwv tou aMlAnAopdpdou KwvOUVoOU OTIC OUASEC HME TNV
MeooyelakoU tumou Slatpodn. e dapntikol¢ aobeveig, PpEBnKe OTATIOTIKA ONUOVTLKN
oAnAenidpaon petall tng Meooyelakng dilattag kot tou aAAnAopopdou Kwvduvou otnv

nepldpépela péong (-5.85cm, p=0.003).

Mia aAAN peA€tn aAAnAeridpacewyv dU0 moAupopdLlopwy Tou yovidiou INSIG2 kat Statpodikwyv
TIPOTUTIWYV OTOUG KOTOLKOUG TWV VAOWV ZOpoa, E6€LEE OTL TO TILO oUYXPOVO SLATPODLKO TTPOTUTIO
OXETWOTAV OTATIOTIKA ONUAvVTIKA pe uPnAotepa tplyAukepidia, AMZI, mepldpEpela LEONG Kol
xapnAotepa emninedo HDL xoAnoTtepOANC. ZTATIOTIKA ONUAVTLIKN ATAv Kot N aAAnAentidpacn mou
napatnpROnke PeTay Tou TILO CUYXPOVOU SlatpodLkol MPOTUTIOU KoL TOU €VOG €K TwV SUO
TmoAUpopdLlopwy rs9308762 (p=0.04), pe auTOUC TIOU KATAVOAWVOUV TO TILO OUYXPOVO
Slatpodiko mpdtumo va €xouv unAd tpyAukepibla av eival opoluyol ya to aAAnAopopdo

KlvéUvou tou rs9308762 (BAYLIN et al. 2013).

AMNAeTSpaoelg HeTafl SLATPODIKWY TTPOTUTIWYV Kol SU0 TTOAUUOPPLOUWV TOU B-adpevepyLlkol
unodoxéa (ADRB2 GIn27Glu kot ADRB3 Trp64Arg) oe oxéon pe ta emimeda TplyAukepldiwv
e€etaoOnkav ota mAaiola tng lamwvikng peAétng J-MICC (Japan Multi-Institutional Collaborative
Cohort) (NANRI et al. 2016). Meta and avaluon yla kaBe yovotumo, BpEOnkav OTOTLOTIKA
onUavtikeg aAAnAemdpdoelg petalu tou ADRPB3 kot tou Statpodikou mpotumou pe Bdon to

Pwpul (p=0.01) os oxéon pe ta enimeda TPLYAUKEPLSLWV.
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4.4 Neploplopol TNG HeEAETNG

H gpunveia Twv amoteAeoUATWY TNG Tapouoag LEAETNG Oa MpEMEL va yivel UTIO To Mplopa Twv
TIEPLOPLOMWY ToU TNV SLEmMouv. Q¢ ouyxpovik TANBuoplok HeAETN, Sev evdelkvutal yla
e€aywyn OQITIOAOYLIKWY OCUCXETIOEWV METALU Twv OSlaTpodlkwyv TAPAYyOVIWY Kal Twv
KapSLOHETABOAKWY SEIKTWY, OUTE Yyl YEVIKEUON TWV ATIOTEAECUATWY TIOU TIPOEPXOVTAL OO
Tou¢ SUO UTO WEAETN QMOPOVWMEVOUG TANBuopoU¢. Qotdoo, T CUMUMEPACHATO TIOU
TIPOKUTITOUV Umopouv va umodeifouv tnv katevBuvon Twv EMSPACEWV KAl va TPOTEIVOUV
TIAPAYOVTEG TIPOG TNV Slepelivnon Twv omoiwv mpenel va Ste€axBolv AAAoU TUTIOU HEAETEG,

OTWG yLa mapadelypa HeAETeg mapéuBaonc.

EmutAéov, av kat OAec oL avalvoelg die€nxdnooav AapBavovtag um’ o ouyxuTLKOUG
TIAPAYOVTEG, OV UMOpPel va OATMOKAELOTEL TO €vOeEXOUEVO UTOPENG KLl GAAWV CUYXUTIKWV

TIaAPAyOVIWVY yla Toug omoioug Sev €ylve SLopBwon.

‘Evag AAAOG EPLOPLOKOC TNG CUYKEKPLUEVNG LEAETNG ATOV OTL TO LATPLKO LOTOPLKO KOLL TO LOTOPLKO
ANUNC pappdkwy nTav avtodnAolpeva Kot SV TPOEPXOVTAV ATIO TO TOTILKO LOTPLKO apXEio Tou

VOOOKOWUELOU 0TO OTtolo umdyovtayv oL eBEAOVTEG.

Je OTL adopd TNV eKTipnon twv Statpodlkwyv ouvnBelwv, av Kol n gykupotnta TOUu
EpwINUatoAoyiou ocuxvotntag Katavalwong tpodipwv mou xpnoluomnolndnke dev eAéyxbnke
OTOUG OUYKEKPLUEVOUC TTANBUGHOUC, XL eAeyxOel oToV yeVIKO EAANVLKO TTANBUGOUO (BOUNTZIOUKA
et al. 2012). Emiong, evbéxetal pepovwuéva n enibpaon evog datpodlkol Tapayovia, Ki
EMOUEVWG N AAANAETISpOOT) TOU HE YEVETIKOUG TAPAYOVTEG, VA ELVOL APKETA a0OeV ¢ WOTE val
Umopéoel va avixveuBel (SAcks et al. 1995). Na tov Adyo oautd, otnv HeAétn HELIC,
SlepeuvnOnkav ta SLatpodIKA MPOTUTIA TOU EKACTOTE MANOUGCHOU TTOU AIOTEAOUV KoL pia Tio

OALOTLKA TtPOOEyyLon tTnC SLatpodnc.

AvadopLKA PE Ta eUpr AT TNG AAANAETIOPOONC TWV YEVETIKWY TTOPAYOVIWV HE T SLATPOdIKA
TPOTUTIA 0TOUG KapSLlopeTaBoAkoug Seikteg, To HEyeBog Tou delypatog NTav évag meEPLOPLOUOG.
Elval mBavo 1o oxetikd pikpo péyebog Seiypatog va pnv e€aocdalilel tnv amapaitntn oL tne
HEAETNG YLOL TOV EVIOTILOMO VEWV YEVETIKWV TOMwV o€ OlopBwpévo eminedo oTATIOTIKAG
onuavtkotntog (p < 5x10%), wotdoo To eMiNeESo OTATIOTIKAC CNUAVTIKOTNTAS TNE TAEEWC TOU

10 1o omnoio emtevxONKe otNV avaluon Twv aAMnAeTSpAcEwy, ival anmo Ta HIKPOTEPA TTOU
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g€xouv avadepbel otnv BiBAloypadia oe eninedo cApwong TOU YOVISLWHATOC KL ETLITAEOV OL
ouoyetioelg emPBeBatwdBnkav kaL otoug SUo MANBuopoUc. Emiong, emAéxBnke oL kapdlayyelakol
Seikteg/petaBAntég umo peAétn va pn SixotounBoulv, KATL ou Ba pelwve mepaltépw TNV oYU
TWV ouoxeTioewv. EmutAéov, n tautomoinon twv mAnBuopwv tng peAétng HELIC wg
anopovwuévwy, eéaodalilel Spapatikiy avénon tng wxvog ot emimeda mMou o€ AANoUC
MAnBuopoug Ba amattouvtav dekadeg XIALASEG Sdelypata yla Tov EVIOTIOMO (Slou peyEBoug

enidpaonc.
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4.5 Juunepaopoto Kot LEAAOVTIKEG KATEVOUVOELG

H peAétn HELIC mepllapPBavel Svo mAnBuopoulg, tov mAnbuoud MANOLIS otov opewvo
Mulonotapo Kpntng kat tov mAnBuouoé POMAK ota MNMopoakoxwpla Tou vopou =aveng. Eywve
Aentopepn kataypadn GavotuMwV Kol AMOPOVWon YEVETIKOU UALKOU. Ta amoTeAEoUOTA TNG
yovotumnnong He xpnon dtadopwv epyaleiwv mMANBUCULOKAG YEVETIKAG TAUTOMOLINCAV KOL TOUG
600 MANBUCHOUG WC YEVETIKA QTOUOVWUEVOUC, KABLOTWVTAC TOUG Xproloug otnv Slepelvnon
OTIAVIWY YEVETIKWV TOTIWV TIOU €UTTAEKOVTOL OTnV ToOOoyEvela KoL €PUNVEVOUV HEPOC TNG
kAnpovoutkotntag twv KN. O moAupopdlopog R19X oto yovidio APOC3, mou BpéBnke va €xel
au&nuévn ouxvotnta Kot va oxetiletal pe tnv HDL otov mAnBuoud MANOLIS, anoteAel to mpwto

napadelypa moAUHopdLopoU HE KALWVLKN onuoaoia.

Ta mpdtuma mou mpoékuav ano ta dtatpodikd dedopéva Tou ekAoTote MANBUGUOU dAavnkKe
va oxetilovtal pe KapSLopeTaBoAlkoUg GaLVOTUTIOUG. ZUYKEKPLUEVA, oToV MANBuoud MANOLIS
BpéOnkav Téooepa SLATPODIKA TPOTUTIA — «TOTIKO», «UPNAAG TIEPLEKTIKOTNTAG O AlIOg Ko
armAd cakyapay, «kadeveiou» kat «eAatdoAado, ppolta Kat AaXOoVLKA», LE TNV TIPOOKOAANCN OTO
TOTIUKO SLaTpodLkd POTUTO va OXeTIleTaL pe Ta emineda yAuKkolng Kal TNV MPookKOAAnon oto
TPOTUTIO TOU Kadeveiou va oxetiletal pe tov Adyo nepldpEpelag HEonG Pog epLdEPELA Loyiou,
v Al kat ta enimeda xoAnotepoAng. Avtiotolya otov mAnBuouo POMAK ta Siatpodikd
npotuna Atav ta €§NG: «UPNANG TEPLEKTIKOTNTAG OE QIMAQ OAKXOPO», Kypryopo ¢daynto»,
«LOOPPOTINUEVO» KOL KOTILTIKOY», LE TNV CUUUOPPWON OTO MPOTUTIO UYPNANC TIEPLEKTIKOTNTAC OE
amAa oakyapa va oxetiletal pe tnv AN, tnv yYAukoln kat ta xapnAa enineda HDL. Ta moapandavw
Slatpodka MpOTUTIA ElVaL XOPAKTNPLOTIKA KABE MANBuooU Kal avtavakAoUv ta n6n, ta é0ua
KOL TNV LoTopla TOU OvA TOUC QLWVEG Kol omoladnmote mapepBoon TPOKEWEVOU va
epappootouv oL obnyieg yla tnv peiwon twv KN Ba mpémnel va yivel Pe oeBaoO oTNV MOALTLOTLKA
KANPOVOLLLA KOlL TNV BpNOKEUTIKN AOTPELQ, TTOU OMOTEAOUV TOV TTUPAVA TNE KOLWVWVIOG QUTWV TWV

Slaitepwv mMAnBuopwv.

H aAAnAeniSpaon Twv moAupopdlopwy pe Ta Slatpodpikd MPOTUTIA — KUPLWE TO TOTILKO OTOV
TAnBuopo MANOLIS kat To omutikd otov mMAnBuopud POMAK — Tav onUavTlky 0Toug EKAOTOTE
KapSlopetaBoAkouc Seikteg — Kuplwg TNV mepldEpela péonc otov mMAnBuopud MANOLIS kat tnv

Al otov mMAnBuopo POMAK — kat n peyaAutepn mpookOAAnon o€ kabgva and autd umod tnv
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nmapouoia kaBe emutAéov aAAnAopodpdou KwSUVoOu CuOoxeTioTnKE He av&non Tou
kapSlopetaBoAikot OSeiktn. H emibpaon tou kdBe moOAupopPLOHOU OTOV EKAOTOTE
KapSLOPETABOALKO daLvOTUTIO ATAV BETIKA OTA ATOUA TTOU £lXaV PeEYOAUTEPN TPOOKOAANGN OTO
UTO SlEPEUVNON TIPOTUTIO KAl APVNTLKA OTA ATOUA TIou £ixav XapunAotepn. Ta uprpata autd
UTTOSELKVUOUV OTL £0TW KAl LLKPN LELWON TNG TPOOKOAANGNG 0€ AUTOU ToU 160U Ta Slatpodikad
TPOTUTIAL KAl OXL N OALKN amayopeuch Toug Ba unmopoloe evEeXOUEVWG Vo CUUBAAEL otV
uelwon tou Kapdlayyelakol KvOUVOU aKOPO KOL OTO ATOMA HE VEVETIKN Tpodlabeon, pe
0gBAOUO 0TNV KOUATOUPO TOUG HEPOG TNG omolag eival Kot ot Sltatpodikég ouvnBeleg/emAOYEG

QUTWV TWV TTANBUCHWV.

Eilval yeyovog otL ot aAAnAenibpaoelg mapouatdalouv XapunAo mpog PETPLO péyebog emidpaong
Kall arattouvtol peyaha PeyEOn Seiypatog, emaAnbeuon Kot HeTa-avAAUCn TTOAAWY UEAETWV
TIPOKELUEVOU va uTtapéouv Lloxupa anoteAéopata. Emiong, 6a pumopolvoav va xpnotponolnbouv
EKTOC OO TO YEVETIKA OKOP KoL OUVOUOOUOL XOpOKTNPLOTIKWY TIPOKELUEVOU va oploBouv ol
ouvBetoL kapSlopetafolikol palvotumol Kat va amocadnvioTouV oL BLOAOYLKEC AELTOUPYLEG TWV
VEVETIKWV TIEPLOXWV KL TAL LOVOTIATLO TToU oXeTilovtal pe autoug (RIED et al. 2016). H pelétn
HELIC 6waBétel Sedopéva aAAnAolxlong Kol TPOCOUOLWONG Yyl TIEPALTEPW MEANOVTLKA
Slepelivnon Twv aAANAETIIOPACEWY TWV YEVETIKWV UE TOUG MEPLBAAAOVTIKOUC TIOPAYOVTEC KOl
TIPOODEPETAL YO HEAETEG ETLYEVETIKAG OL omoleg oe ouvbuaoud pe dedopéva —OPLKAG —
HUETAPBOAOULKAG, TPWTEOULKAG — avaAuong Ba cupBalouv otnv Stalevkavon TG OXEoNg TNG

YEVETIKNG tPodLabeong pe tov Tpomo {whG oTa TTOAUTIOPAYOVTLKA Voo LaTaL.
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Abstract

Objective: We carried out de novo recruitment of a population-based cohort
(MANOLIS study) and describe the specific population, which displays interesting
characteristics in terms of diet and health in old age, through deep phenotyping.
Design: Cross-sectional study where anthropometric, biochemical and clinical
measurements were taken in addition to interview-based completion of an
extensive questionnaire on health and lifestyle parameters. Dietary patterns were
derived through principal component analysis based on a validated FFQ.
Setting: Geographically isolated Mylopotamos villages on Mount Idi, Crete, Greece.
Subjects: Adults (1 1553).

Results: Mean age of the participants was 61-6 years and 55-8 % were women. Of
the population, 82-7% were overweight or obese with a significantly different
prevalence between overweight men and women (43-4 v. 34-7 %, P=0-002). The
majority (70-6 %) of participants were married, while a larger proportion of women
were widowed than men (27-8 v. 3-5%, P < 0-001). Smoking was more prevalent in
men (387 v. 8:2%, P<0:001), as 88:8% of women had never smoked. Four dietary
patterns emerged as characteristic of the population; these were termed ‘local’,

Public Health Nutrition

‘.”* ‘high fat and sugar, ‘Greek café/tavern’ and ‘olive oil, fruits and vegetables’.

Individuals more adherent to the local dietary pattern presented higher blood Keywords
glucose (f=4-026, P<0-001). Similarly, individuals with higher compliance with Diefary patterns
the Greek café/tavern pattern had higher waist-to-hip ratio (f=0-012, P<0-001), Cardiovascular risk
blood pressure (f=1-015, P=0-005) and cholesterol (f=5-398, P<0-00D). Isolated population
Conclusions: Profiling of the MANOLIS elderly population identifies unique Hellenic Isolated Cohorts
unhealthy dietary patterns that are associated with cardiometabolic indices. (refe
CVD are the number one cause of death globally, repre- Risk factors associated with CVD include age, sex,
senting 31% of all deaths. By 2030, almost 23-6 million ethnicity, family history, unhealthy diet, physical inactivity,
people are predicted to die from CVD annually”. CVD is smoking, alcohol consumption, obesity, hypertension,
reaching epidemic proportions consistent with the world- dyslipidaemia, impaired glucose and insulin metabolism,
wide sharp increase in diabetes and obesity®. Obesity pro-thrombotic and pro-inflammatory state, and psycho-
relates to the total fat mass of an individual and is usually logical and socio-economic factors™®. Interestingly, most
approximated by surrogate measurements such as BMI, of these are associated with lifestyle and can be modified.
waist circumference or waist-to-hip ratio (WHR). The latter A recent meta-analysis provided strong evidence that
two measures are more correlated to visceral fat content long-term regular lifestyle modification significantly
(central adiposity) than is BMI and are considered strong improves many of the intermediate CVD risk factors”. In
risk factors for diabetes and cardiometabolic risk®*. addition to environmental effects, a strong genetic
component has also been shown to contribute to cardio-

t These authors contributed equally to this work. metabolic disease risk®.
*Corresponding author: Email alelfarmaki@gmail.com © The Authors 2016

Downloaded from https:/www.cambridge.org/core. IP address: 194.219.139.111, on 09 Jan 2017 at 15:42:18, subject to the Cambridge Core terms of use, available at https:/wwwAcambridg@fm«m&erms.

http://dx.do

org/10.1017/51368980016003207


http://orcid.org/0000-0003-3379-0793
http://orcid.org/0000-0003-0510-4792
http://orcid.org/0000-0001-9735-4515
http://orcid.org/0000-0002-3190-4358
http://orcid.org/0000-0003-4238-659X
http://crossmark.crossref.org/dialog/?doi=10.1017/S1368980016003207&domain=pdf
http://dx.doi.org/10.1017/S1368980016003207
https:/www.cambridge.org/core
https:/www.cambridge.org/core/terms

Public Health Nutrition

oL

Download
http://dx.

The Mediterranean diet represents a combination of
many different foods in various consumption frequencies,
combined with high levels of physical activity and
moderate alcohol consumption, which suggests a more
holistic approach to diet and lifestyle that can be incor-
porated in the term ‘pattern’. The ‘dietary pattern’ approach
overcomes both the conceptual and methodological
limitations of the ‘single nutrients’ approach, taking into
account the antagonistic, interactive or synergistic rela-
tionships between nutrients, as people eat meals consisting
of a variety of foods and not isolated nutrients'®.

The Seven Countries Study was the first major study to
investigate diet and lifestyle along with other risk factors
for CVD"V. One of the regions studied within Greece
was Crete, and the study included male residents of rural
villages located inland from the northern coast, east of the
capital of Heraklion. Cretan farmers were known for their
longevity and held the title of the ‘gold standard’ of health
status globally, with a very low prevalence of both CVD
and cancer.

The inhabitants of mountainous Mylopotamos villages
on Mount Idi, Crete, live in a geographically isolated
high-altitude area and have preserved their customs,
traditions and (generally) their anthropological type over
the centuries. Anecdotally, this population is known to
enjoy good health in old age despite a diet high in
animal fat. In the present study, we established a well-
phenotyped, population-based cohort in order to formally
characterize the dietary and lifestyle patterns of this
population and link those to traits of cardiometabolic
relevance. In particular, we assessed the prevalence of
diabetes and cardiovascular risk factors such as hyper-
tension, hyperlipidaemia and obesity in this isolated
population, analysed its particular dietary habits, and
investigated the interactions among clinical, dietary and
biochemical factors that may influence health.

Methods

Study population
The Minoan Isolates (MANOLIS) target population
was adults originating from the mountainous region of
Mylopotamos, on Mount Idi in Crete, which includes
Anogia Municipality (2379 inhabitants), Zoniana Municipal
Area (1117 inhabitants) and Livadia Local Community
(1739 inhabitants). We contacted the local health centre of
Anogia and with the cooperation of doctors and nurses
from the regional clinics in each village, a total of 1553
volunteers were recruited between June 2010 and
November 2012 (Fig. 1). According to the 2011 census,
29-7 % of the total population of the region participated in
the MANOLIS study.

In regional medical centres, blood samples were
collected from the antecubital vein by trained health
professionals following blood pressure measurement.
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Remove
duplicates

1553
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Fig. 1 Recruitment flowchart

All blood draws were conducted in the morning after
an overnight fast and compliance was high.

Serum and plasma were isolated following centrifuga-
tion at 3000 rpm for 10 min and stored at —80°C for future
analyses. All participants were interviewed by trained
personnel using a standard questionnaire. The ques-
tionnaire included clinical assessment and anthropometric
measurement sections, as well as questions about
demographic and lifestyle characteristics, detailed medical
history, physical activity and dietary habits. The medical
history and corresponding medication were cross-checked
and confirmed by trained clinicians.

Antbropometric and biochemical measurements
The anthropometric measurements, including weight,
height, waist and hip circumferences, were conducted by
trained dietitians using standardized techniques and
equipment. Body weight was measured using calibrated
analogue scales. For height and other anthropometric
measurements a stable tape was used.

BMI was calculated as weight divided by height®
(kg/m?). BMI was used to classify participants as under-
weight (BMI < 18-5kg/m?), normal weight (18-5<BMI
<249kg/m?), overweight (25-0 <BMI<29-9kg/m?) or
obese (BMI > 30-0 kg/m?). WHR was also calculated.

Biochemical factors were assessed using enzymatic
colorimetric assays and included glucose (hexokinase
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method), total cholesterol (cholesterol oxidase—phenol
aminophenazone method), HDL cholesterol (HDL-C) and
TAG (glycerol-3-phosphate oxidase—phenol aminophen-
azone method). Insulin was measured via chemilumines-
cence and LDL cholesterol (LDL-C) levels were calculated
according to the Friedewald equation®.

Demographic and lifestyle information

Information about the marital status (married, separated/
divorced, single or widowed) of the participants was
collected. Their educational level was defined as no edu-
cation, primary, secondary or tertiary education, and the
total number of years of education was recorded. Smoking
habits were also collected. Participants were classified as
current smokers, ex-smokers or never smoked. Pack-years
was used as a unit for measuring the amount a person had
smoked over a long period of time and was calculated by
multiplying the number of packs of cigarettes (twenty
cigarettes per pack) smoked per day by the number
of years the person had smoked.

Physical activity assessment
Physical activity was evaluated using a brief self-reported
validated questionnaire: the Harokopio Physical Activity
Questionnaire (HAPAQ)'®. The questionnaire is based on
the metabolic equivalents of all activities of the preceding
week, including activities at work, leisure time and rest or
sleep, thus allowing the prediction of mean physical
activity level and mean daily energy expenditure. The
compendium of physical activities was used to quantify
the intensity and consequently to calculate energy
expenditure from the activities identified in the ques-
tionnaire using the method of metabolic equivalents™® .
Based on the HAPAQ and its corresponding tool for
estimating the necessary variables from the data obtained
through the questionnaire, a script, the Physical Activity
Program, was developed for time and memory saving
purposes in order to derive these estimations directly
and save them in one file (http://www.well.ox.ac.uk/
~wrayner/tools/). This script was written in Perl and can
be globally used to transform physical activity data into
physical activity level, total energy expenditure and any
other intermediate calculations desired.

Dietary assessment
Dietary information was collected via a wvalidated,
semi-quantitative, seventy-six-item FFQ">. All participants
reported their daily, weekly or monthly average intake of
several foods during the last year. Then the frequency of
consumption was quantified on the basis of servings per
week according to the dietary guidelines for adults in
Greece'®. Alcohol consumption was also assessed and
calculated as drinks per day.

The above-mentioned transformations (foods and food
groups in servings) were calculated programmatically.
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Energy intake (ED was extracted from the FFQ. The sex,
weight and age data of participants were used to estimate
their BMR with the Schofield equations and E:BMR was
calculated in order to identify and exclude energy under-
reporters with the Goldberg et al. method"”'®. Thus,
a physiologically plausible EL:BMR value for our study is
1-15. Individuals whose EI:BMR was below this cut-off
point were defined as under-reporters and excluded from
subsequent dietary analyses (77g,,,) 1183).

Statistical analysis

Principal component analysis (PCA) was conducted to
identify underlying dietary patterns'®. In order for PCA to
be effective in assessing food patterns, strong correlations
between the predictive variables should exist. The corre-
lation matrix of the food variables used in the present
analysis showed that there were several correlation
coefficients (#) > | 0-4 | , indicating that the variables were
highly correlated. Moreover, the Kaiser—-Meyer—Olkin test
of sphericity and Barlett’s criterion was 0-76, implying high
interrelationships between food variables and suitability of
the data set for PCA. The orthogonal rotation (varimax
option) was used to derive optimal non-correlated com-
ponents (dietary patterns). From the entire database fifteen
foods or food groups were used. To decide the number of
components to retain the Kaiser criterion was used,
according to which the number of components that
should be retained from PCA is equal to the number of
eigenvalues that are greater than 1. In our analysis,
a four-component (food pattern) solution was selected.
Based on the fact that factor loadings/correlation coeffi-
cients represent the correlation of each predicting variable
with the dietary pattern score, higher absolute values
indicate that the variable contributes more to the con-
struction of this particular pattern. The dietary patterns
were named according to scores of the predicting
variables that correlated most with the component/pattern
> | 0-4 | ). The median was used to divide pattern scoring
into two groups: low and high. The PCA was performed
using the statistical software package IBM SPSS Statistics
for Windows, Version 21.0. The data handling, basic
processing and descriptive characteristics analysis were
carried out in R. Outliers were defined as values that
exceed 3 sp above or below the mean and were removed
from subsequent analyses.

Hypothesis testing was performed using the y* test
for categorical variables and Student’s ¢ test or the Mann—
Whitney for continuous variables in two different groups.

Multiple linear regression modelling was used to
examine the associations between cardiometabolic indices
and dietary patterns. In particular, three different models
were applied: Model 1 was unadjusted; Model 2 included
adjustment for age, sex, BMI (with the exception of BMI
and WHR, in which analyses BMI was not a covariate),
corresponding medication (for hypertension, hyper-
lipidaemia and diabetes), smoking in pack-years, physical
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activity level and EI; and Model 3, as per Model 2 with
additional adjustment for the rest of the dietary patterns as
these patterns are statistically independent, so it is possible
for an individual to have high or low scores on more than
one pattern at the same time and therefore all the patterns
might act in concert®. The results from the linear
regression models are presented as beta coefficients ()
and 95 % confidence intervals. The linear regressions were
performed in IBM SPSS Statistics for Windows, Version
21.0. In all statistical analyses, the level of nominal
significance was set at P =0-05.

Results

The anthropometric and clinical characteristics of the
population are presented in Table 1. In total, 1553 indi-
viduals were recruited (55-8% women and 44-2% men)
with a mean age of 61-6 years. Men had higher waist cir-
cumference (103-6 v. 97-0cm) and WHR (0-98 v. 0-89)
compared with women. The mean value for systolic blood
pressure (SBP) was 138 mmHg, with men presenting
significantly a higher level than women (140-1 w.
136-7mmHg). Only 17-3% of the participants were cate-
gorized as normal weight while the vast majority (82-7 %)
were categorized as overweight or obese. Vegetables,
refined cereals, fruits, meat and dairy were the food
groups of the highest weekly consumption. Obesity,
hypertension and hyperlipidaemia were the most pre-
valent diseases in this population (Table 2), with women
showing higher morbidity than men.

The sociodemographic and lifestyle characteristics of
the population are presented in Table 3. The majority
(70-6 %) of participants were married, while a larger pro-
portion of the women were widowed (27-8 %) compared
with the men (3-5 %). The majority of participants reported
primary education (63-0 %) and 10-6 % were illiterate. Men
had significantly more total years of education than
women (6:7 v. 5-5 years). A sex-specific difference was
found for both current and former smokers, with the
proportion of men being four and ten times higher,
respectively, than that of women. Moreover, men were
found to smoke for significantly longer, presented earlier
starting and later quitting age points, and smoked more
packs per year than women. Sixty per cent of the popu-
lation had never smoked, the vast majority of whom were
women (81-6%).

From the initial fifty foods and food groups, fifteen were
included in the PCA because of their high intercorrelation
level. The Kaiser-Meyer—Olkin criterion was equal to 0-76
and the four different diet components explained 51-5 % of
the total variance of the examined variables. Given that
higher absolute values of the score coefficients derived
from PCA (see online supplementary material, Supple-
mental Table 1) indicate that the food contributes more to
the development of the component, the components were
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defined as follows: () the ‘local’ diet (component 1).
which includes homemade pies, legumes, red meat,
full-fat cheese and refined cereals; (ii) ‘high fat and sugar’
diet (component 2) that consists of chocolate, milky and
starchy sweets, simple sugars, ready-made pies and
cheese-flavoured snacks/chips; (i) the ‘Greek café/
tavern’ pattern (component 3) that is characterized by
coffee and alcohol consumption, olives as a side for
alcohol and fries; and (iv) the ‘olive oil, fruits and
vegetables’ pattern (component 4).

The data from biochemical analyses showed that
women had significantly higher mean serum levels of
HDL-C than men, while men had significantly higher mean
glucose, LDL-C and TAG levels compared with women.
Notably, mean total cholesterol levels were above the
normal range (>200mg/dD“?" for this population
(Table 4). The median was used to divide pattern scoring
into two groups: low and high. The group with higher
scores of the local pattern had higher mean glucose, while
the groups with higher scores of the remaining patterns
had lower glucose levels. Mean HDL-C was lower in the
group having high scores of the Greek café/tavern pattern,
while LDL-C and total cholesterol levels were found to be
higher in the group with high scores of both the high fat
and sugar and Greek café/tavern patterns. The group with
higher scoring on the Greek café/tavern pattern presented
higher TAG levels compared with the group with lower
scoring on the same pattern and the group with higher
scoring on the oil, fruits and vegetables pattern had higher
insulin levels.

The results of the multi-adjusted linear regression ana-
lysis (Table 5) showed that component 1, representing the
local typical diet, was initially associated with BMI, WHR,
SBP and diastolic blood pressure (DBP), but the associa-
tions were attenuated after adjusting for confounding
factors. The local typical diet was found to be consistently
associated with serum glucose levels (= 4-861, P<0-001;
p=4-618, P<0-001 after adjusting for confounders;
f=4-026, P<0-001 after adjusting for confounders and the
rest of the dietary patterns). Component 2 with high fat
and sugar content was found to be negatively associated
with BMI, WHR, HDL-C and SBP, but all these associations
became non-significant after adjusting for confounding
factors. In addition, the high fat and sugar dietary pattern
was found to be associated with reduced glucose levels
even after adjustment for confounders but not when the
remaining diet was taken into account.

Component 3, representing the Greek café/tavern pat-
tern, was associated with reduced HDL-C but the effect
was non-significant after adjusting for confounding factors.
A consistent association of the Greek café/tavern pattern
was found with increased WHR (f#=0-020, P<0-001,
p=0-012, P<0-001 after adjusting for confounders;
$=0:-012, P<0-001 after adjusting for confounders and the
rest of the dietary patterns), DBP (f#=0-903, P=0-002;
p=0:846, P=0-014 after adjusting for confounders;
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Table 1 Anthropometric, clinical and dietary characteristics of the study population by sex: adults from isolated Mylopotamos villages, Crete, Greece, the Hellenic Isolated Cohorts
MANOLIS study

Total Men Women
(n 1533; 100-0 %) (n 687; 44-2%) (n 866; 55-8 %)
n Mean SD n Mean SD n Mean SD P

Age (years) 1520 61-6 19-3 671 59.0 205 838 63-7 18-0 <0-001
Current weight (kg) 1344 77-9 15-1 596 84-8 13-8 737 72-3 135 <0-001
BMI (kg/m?) 1304 29.52 4.97 585 2945 4.40 709 29-60 5-39 0-877
Standing height (cm) 1337 162:5 10-0 598 1699 76 728 156-4 72 <0-001
WC (cm) 1350 100-0 136 594 1036 11.8 745 97-0 141 <0-001
HC (cm) 1337 107-6 9-8 591 1059 82 735 1090 107 <0-001
WHR 1343 0-93 0-10 592 098 0-08 740 0-89 0-10 <0-001
SBP (mmHg) 1259 13816 19-33 552 140-05 18-44 697 136-71 19-93 0-0011
DBP (mmHg) 1263 78-55 1097 553 79-65 11.28 700 77-68 10-63 0-002
Energy intake (kJ/d) 1445 10096 3573 645 11 058 3741 800 9318 3234 <0-001
Energy intake (kcal/d) 2413 854 2643 894 2227 773 <0-001
Food consumption (servings/week)

Vegetables 1444 271 14.2 644 267 14.0 800 27-5 14.3 0-260

Refined cereals 1432 244 110 639 26-0 11.7 791 23.2 10-3 <0-001

Fruits 1445 224 126 645 222 13-0 800 225 12:3 0.737

Meat 1414 19-6 11-8 633 228 13-1 781 170 9-8 <0-001

Full-fat dairy 1444 12.2 71 644 130 76 800 11-4 67 <0-001

Sweets 1431 10-0 74 636 11.2 78 795 91 69 <0-001

Coffee 1445 81 4.9 645 93 4.8 800 71 4.7 <0-001

Fish 1441 51 4.6 644 51 4.8 797 52 4.5 0763

Alcoholic drinks 1443 4.2 74 645 222 13-0 798 0-6 1.3 <0-001

Potatoes 1435 28 1.9 640 29 1.9 795 28 1.8 0-430

Legumes 1437 2.0 1-6 642 1.9 16 795 2.0 1.6 0798

n % n % n %

BMI status 1291 583 708

Normal weight 223 173 83 14.2 140 19-8 0-002

Overweight 500 387 254 43-6 246 34.7

Obese 568 44.0 246 422 322 45.5

WG, waist circumference; HC, hip circumference; WHR, waist-to-hip ratio; SBP, systolic blood pressure; DBP, diastolic blood pressure.
P values <0-05 are indicated in bold font; Student’s ¢ test for continuous variables, x test for categorical variables.
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Table 2 Disease prevalence in the study population by sex: adults from isolated Mylopotamos villages, Crete, Greece, the Hellenic Isolated

Total (n 1352) Men (n 566) Women (n 786)

Disease n % n % n % P
Obesity 568 42.0 246 435 322 41.0 0-23
Hypertension 669 49.5 256 45.2 412 524 <0-001
Hyperlipidaemia 509 377 171 30-2 338) 430 <0-001
Arthritis 448 331 119 21.0 329 419 <0-001
Presbyopia 415 307 154 272 261 33:2 0-0034
Osteoporosis 275 20-3 7 1.2 268 341 <0-001
Type 2 diabetes 166 12.3 67 11-8 99 126 0-28
Weak hearing 203 15-0 90 159 113 14-4 0-69
Cataracts 199 14.7 74 131 125 159 0-12
Chronic stress/depression 195 144 31 55 164 209 <0-001
Allergy 182 135 60 10- 122 155 0-015

P values <0-05 are indicated in bold font; y? test.

Greece, the Hellenic Isolated Cohorts MANOLIS study

Table 3 Sociodemographic and lifestyle characteristics of the study population by sex: adults from isolated Mylopotamos villages, Crete,

Total Men Women
n % n % n % P
Marital status 1433 100-0 637 44.5 796 55.5
Married 1011 70-6 503 79-0 508 63-8 <0-001
In relationship 17 1.2 13 2.0 4 0-5
Separated/divorced 9 0-6 6 1.0 3 0-4
Single 153 107 93 146 60 75
Widowed 243 170 22 35 221 278
Educational attainment 1443 100-0 645 44.7 798 55-3
No education 153 10-6 30 4.7 123 154 <0-001
Primary 909 63 416 64-5 493 61-8
Secondary 314 218 165 256 149 18.7
Tertiary 57 4.0 28 4.3 29 36
Other 10 07 6 09 4 0-5
Smoking habits 1440 100-0 644 44.7 796 55-3
Current smokers 314 21.8 249 387 65 82 <0-001
Former smokers 259 18-0 235 365 24 3.0
Never smokers 867 60-2 160 24-8 707 88-8
n Mean or sb n Mean or sp n Mean or sb
Smoking starting age (years) 502 189 425 18-2 72 231 <0-001
SD 7-0 6-5 8-5
Smoking quitting age (years) 231 51.7 214 52-3 17 43-5 0-028
SD 14.5 14.2 15.7
Total smoking years 317 302 277 318 38 197 <0-001
SD 16-3 16-3 12.7
Total years of education 1025 6-1 463 6-7 555 5.5 <0-001
SD 3-5 32 37

p=1.015, P=0-005 after adjusting for confounders and
the rest of the dietary patterns), total cholesterol
(#=3-078, P=0-010; f=4-883, P=0-001 after adjusting
for confounders; f=5-398, P<0-001 after adjusting for
confounders and the rest of the dietary patterns) and LDL-C
(=3977, P<0-001; f=3933, P=0-001 after adjusting
for confounders; f=4-401, P=0-001 after adjusting for
confounders and the rest of the dietary patterns).
Component 4, capturing olive oil, fruit and vegetable
consumption, was significantly associated with higher BMI
(f=0-625, P<0-001; p=0-350, P=0-009 after adjusting for

0i.0rg/10.1017/51368980016003207

P values <0-05 are indicated in bold font; y? test for categorical variables, Mann-Whitney test for continuous variables.

confounders; f=0-362, P=0-010 after adjusting for
confounders and the rest of the dietary patterns), WHR
(=0:013, P<0-001; f=0-011, P<0-001 after adjusting for
confounders; f=0-011, P=<0-001 after adjusting for
confounders and the rest of the dietary patterns) and
insulin levels, but not after adjustment for confounding
factors for the latter association. Olive oil, fruit and vege-
table consumption was found to be nominally associated
with decreased SBP only after adjustment for confounders
(f=-1-252, P 0-010) and taking into account both
confounders and the rest of the diet (8=-1-146, P=0-025).
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Table 5 Results from multiple linear regression analysis of the association between dietary patterns and cardiovascular risk factors among the study population (n 1183): adults from isolated
Mylopotamos villages, Crete, Greece, the Hellenic Isolated Cohorts MANOLIS study

Model 1* Model 2t Model 3%
B 95% ClI P B 95% ClI P B 95% ClI P
BMI (kg/m?)
‘Local’ diet 0-529 0-272, 0-786 <0-001 0-004 —0-330, 0-338 0-980 0-099 —-0-270, 0-468 0-598
‘High fat and sugar’ diet -0-461 -0-718, —0-203 <0-001 -0-289 —0-594, 0-015 0-063 -0-193 —0-526, 0-141 0-257
‘Greek café/tavern’ pattern -0-016 —-0-275, 0-243 0-905 0-241 —0-056, 0-538 0-112 0-202 -0-111, 0-515 0-205
‘Olive oil, fruits and vegetables’ 0-625 0-368, 0-882 <0-001 0-350 0-088, 0-613 0-009 0-362 0-087, 0-637 0-010
WHR
‘Local’ diet 0-006 0-000, 0-011 0-047 —-0-005 -0-011, 0-001 0-078 1.04x107° —-0-006, 0-006 0-997
‘High fat and sugar’ diet -0-018 -0-024, —0-013 <0-001 -0-004 —0-009, 0-002 0171 1.4x107* —-0-006, 0-006 0-962
‘Greek café/tavern’ pattern 0-020 0-015, 0-026 <0-001 0-012 0-007, 0-017 <0-001 0-012 0-006, 0-017 <0-001
‘Olive oil, fruits and vegetables’ 0-013 0-008, 0-019 <0-001 0-011 0-007, 0-016 <0-001 0-011 0-006, 0-016 <0-001
HDL-C (mg/dl)
‘Local’ diet —0-247 —0-992, 0-498 0-516 0918 —0-005, 1-840 0-051 0-670 —0-354, 1-694 0-199
‘High fat and sugar’ diet -0-882 —1.626, —0-139 0.02 —-0-709 —1-555, 0-136 0-100 -0-616 —1.542, 0-310 0-192
‘Greek café/tavern’ pattern -2.383 -3-116, —1-650 <0-001 -0-173 —0-996, 0-651 0-681 —0-248 -1.117, 0-621 0-576
‘Olive oil, fruits and vegetables’ -0-442 -1.187, 0-303 0-245 -0-224 —0-955, 0-506 0-547 -0-106 -0-872, 0-660 0-786
SBP (mmHg)
‘Local’ diet 1.726 0-708, 2-.744 0-001 1-108 —0-099, 2-315 0-072 0-598 —-0-740, 1-935 0-381
‘High fat and sugar’ diet -3-946 —4.944, —2.948 <0-001 —-0-608 —1-714, 0-499 0-282 -0-490 -1-699, 0-720 0-427
‘Greek café/tavern’ pattern -0-873 —1-894, 0-149 0-094 0-186 —0-891, 1-264 0-734 0-136 —0-999, 1-271 0-814
‘Olive oil, fruits and vegetables’ —-0-340 —-1.362, 0-683 0-515 -1.252 —2-206, —0-299 0-010 -1-146 —2-147, —0-145 0-025
DBP (mmHg)
‘Local’ diet 0-612 0-038, 1-186 0-037 0-329 -0-431, 1-089 0-396 0-596 —-0-245, 1437 0-165
‘High fat and sugar’ diet 0-062 -0-513, 0-637 0-832 0-026 -0-671, 0-722 0.942 0-429 -0-332, 1-190 0-269
‘Greek café/tavern’ pattern 0-903 0-330, 1-475 0-002 0-846 0-171, 1.522 0-014 1.015 0-301, 1-729 0-005
‘Olive oil, fruits and vegetables’ 0-132 —0-443, 0-707 0-653 -0-130 —0-731, 0:472 0-672 0-012 —-0-681, 0-641 0-970
TC (mg/dl)
‘Local’ diet 2.067 —-0-27, 4-405 0-083 1.946 —1-161, 5-053 0-219 3-239 —-0-191, 6-669 0-064
‘High fat and sugar’ diet -1.232 -3.572, 1-107 0-302 —1.535 —4-382, 1-313 0-291 0-673 —2.429, 3-776 0-670
‘Greek café/tavern’ pattern 3.078 0-744, 5-411 0-010 4.883 2128, 7-638 0-001 5-398 2.488, 8-308 <0-001
‘Olive oil, fruits and vegetables’ 1-001 —1.338, 3-341 0-401 0-330 -2-128, 2-788 0-792 1-036 —1-530, 3-601 0-428
LDL-C (mg/dl)
‘Local’ diet 1-090 -0-937, 3-116 0-292 0-746 —1.937, 3-429 0-585 2111 —-0-853, 5-074 0-163
‘High fat and sugar’ diet 0-038 —1-989, 2.065 0-971 -0-692 -3-151, 1-767 0-581 1-007 -1-673, 3-688 0-461
‘Greek café/tavern’ pattern 3.977 1-962, 5-991 <0-001 3.933 1-550, 6-310 0-001 4-401 1-886, 6-:916 0-001
‘Olive oil, fruits and vegetables’ 1136 -0-891, 3-162 0-272 0-888 —1-233, 3-009 0-411 1-368 —0-848, 3-585 0-226
Glucose (mg/dl)
‘Local’ diet 4.861 3-466, 6-256 <0-001 4.618 3:025, 6-212 <0-001 4.026 2259, 5794 <0-001
‘High fat and sugar’ diet -4.780 -6-176, —3-384 <0-001 -1.660 -3-144, —0-176 0-028 -0-987 -2-595, 0-621 0-229
‘Greek café/tavern’ pattern -1.027 —2-448, 0-394 0-157 -1.254 —2-691, 0-183 0-087 —1.053 —2.553, 0-448 0-169
‘Olive oil, fruits and vegetables’ -0-208 -1.631, 1214 0-774 -1-303 -2-578, —0-027 0-045 -0-490 -1-813, 0-833 0-467
Insulin (uIU/ml)
‘Local’ diet 0-389 —0-364, 1-142 0-311 -0-619 —1-602, 0-3636 0-216 -0-141 —1-230, 0-948 0-800
‘High fat and sugar’ diet 0-433 —-0-321, 1-186 0-360 0-678 —0-226, 1-582 0-141 0-765 —0-226, 1-756 0-130
‘Greek café/tavern’ pattern 0-631 —-0-121, 1-384 0-100 0-156 -0-719, 1-032 0-726 0-324 —0-600, 1-249 0-491
‘Olive oil, fruits and vegetables’ 0-997 0-245, 1.748 0-009 0-635 —0-142, 1-411 0-109 0-637 —0-178, 1452 0-125

WHR, waist-to-hip ratio; HDL-C, HDL cholesterol; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; LDL-C, LDL cholesterol.

P values <0-05 are indicated in bold font.

*Model 1: unadjusted.

tModel 2: adjusted for age, sex, BMI (where applicable), medication (where applicable), physical activity level, smoking and energy intake.

1Model 3: adjusted for age, sex, BMI (where applicable), medication (where applicable), physical activity level, smoking, energy intake and the remaining food patterns scores.
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pathologies (arthritis, presbyopia, osteoporosis, weak
hearing, cataracts).

Meat intake of the MANOLIS population was three to
eight times higher than that of the Attica general popula-
tion® and other Greek elderly populations®***. This is
consistent with the geography of this mountainous
isolated area and the tradition that has been preserved for
centuries, with the local primary occupation being
livestock farming. The increased alcohol consumption
mainly by men reveals the social and cultural aspect of
drinking. Men frequenting traditional cafés/bars drink
and treat with their homemade alcoholic drink (raks) all
visitors as a sign of hospitality.

The vast majority of the population was married
(70-6%), while less than 1% were separated/divorced,
demonstrating the traditional character of the population
for which family is the core of social life, a characteristic
that is weaker in populations living in more urban areas of
Greece®3? Most of the participants had attained primary
education, with men more educated than women, a
characteristic similar to an urban elderly population
(GHRAS) but not to a younger urban Greek population®®
which has almost double the number of total years of
education. This is a characteristic typical of rural areas,
where agriculture is the main occupation. Educational
attainment in the MANOLIS population is further
curtailed by participant age and the effect of the onset
of World War II.

Men were heavy smokers while the majority of women
had never smoked. The percentage of male current
smokers in MANOLIS is three times that in GHRAS (4-7 %),
while the proportion of females who are current and
ex-smokers is much lower than in GHRAS (6 v. 16%)*?.
Again this demonstrates the traditional nature of the
particular society that preserves etiquettes and standards
of the past. However, smoking in men was considerably
lower (38 %) compared with 57 % in 1960, when a Cretan
population was studied for the first time as part of the
Seven Countries Study®",

Serum glucose levels were the same as in GHRAS®?,
while HDL-C levels in MANOLIS were found to be slightly
(7-9 mg/dD lower than those of other elderly Greek and
European populations®*> although the levels appear
consistent with previous studies in the area over the past
30 years®*?>. Our population from Mylopotamos had
LDL-C levels that were 25-45 mg/dl lower compared with
the mean level of both studies among the elderly in
Attica®” and Anogia®?. Total cholesterol levels were
found to be 20-40 mg/dl lower than those of other studies
from Greece and the local area®#32343% and resembled
the levels found from the Seven Countries Study®" in the
1960s. This highlights to some extent the Cretan paradigm
of life expectancy and health.

The Mediterranean diet, one of the most studied dietary
patterns, has been linked to increased survival, reduced
risk of cancers and CVD and increased longevity*=®,

from https:/www.cambridge.org/core. IP address: 194.219.139.111, on 09 Jan 2017 at 15:42:18, subject to the Cambridge Core terms of use, available at https:/www.cambridge.org/core/terms.

org/10.1017/51368980016003207

9

and has historically been derived from Crete, the origin of
our study population. However, taking into account the
geographical diversity of this island that affects the
availability of food and living conditions, the dietary and
lifestyle habits of a mountainous population may differ
substantially from those of a valley population. In order to
characterize the unique diet of this particular mountainous
population from Mylopotamos, PCA, an a posteriori
technique, was used to investigate patterns in the dietary
data. A posteriori patterns are generated by empirically
obtained data at hand®® and thus they do not necessarily
identify ‘healthy’ patterns, but patterns that depict the
commonly recognized eating habits of the particular
population. The extracted components are based on
subjective decisions. The derived patterns found were: the
‘local’ diet pattern, which represents a traditional diet of
the native population; the ‘high fat and sugar’ diet pattern,
which in addition to high sweet and fat consumption
includes the preference for processed and pre-packed
food; the ‘Greek café/tavern’ pattern that is characterized
by coffee and alcohol consumption, fries and olives as
side dishes for alcohol; and the ‘olive oil, fruits and
vegetables’ pattern with olive oil, fresh fruit and
vegetable consumption.

The associations of these patterns with several cardio-
vascular risk factors like BMI, WHR, total cholesterol,
HDL-C, LDL-C, SBP, DBP, glucose and insulin were
evaluated, after removing energy under-reporters.
Under-reporting is more frequent among overweight
individuals“®, like our study population.

Data analysis revealed no association of any of the
derived dietary patterns with HDL-C and insulin. Others
like Fung et al“" observed a negative association
between insulin and the prudent dietary pattern that
included fruits, vegetables, poultry, fish, whole grains and
legumes, and a positive association with the Western
pattern diet characterized by higher consumption of red
and processed meat, French fries, eggs, high-fat dairy
products, sweets and refined grains.

The olive oil, fruits and vegetables diet pattern was
negatively associated with SBP, suggesting that the
antioxidant compounds®® of this specific pattern might
play a protective role. Olive oil has a dominant presence
in the Mediterranean diet, which has been inversely
related to SBP and DBP“***_ Similar findings have been
published before >4, However, the olive oil, fruits and
vegetables diet pattern was also found to be associated
with high BMI and WHR, an effect that could be attributed
to the oil, which is the most energy-dense component of
the pattern. When the compliance to this pattern (scores)
was divided into tertiles, it was the medium tertile, not the
higher tertile, that was significantly associated with
increased risk for overweight/obesity. The latter might be
due to the lack of discriminating capacity of this pattern
considering the broadly high consumption of olive oil,
fruits and vegetables in the area. In addition, it can be
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attributed to the fact that the majority of the specific
population is overweight or obese, as well as to the pre-
viously mentioned protective role against other cardiome-
tabolic risk factors such as blood pressure. In the Di@bet.es
study®”, a negative association was found between the
prevalence of metabolic complications and olive oil intake,
which explains the so-called ‘Spanish paradox’ where the
morbidity and mortality rates for CVD are lower than
expected from the high prevalence of metabolic compli-
cations, whether or not related to obesity*®.

The local diet pattern was associated only with higher
glucose levels, in line with other studies where dietary
patterns characterized by a higher intake of animal fat,
mainly red meat and meat products, saturated fat,
cholesterol and full-fat dairy products have been asso-
ciated with increased CVD risk and death rate®*”. This
pattern was not found to be significantly associated with
any other cardiometabolic risk factors, which seems
surprising considering the unhealthy nature of the diet.
This could be explained by the counterpoising effect
of low carbohydrate and high fat content in increasing
HDL-C levels®®, an independent cardioprotective factor.
Furthermore, the absence from the local pattern of any
pre-packed or processed products reduces the load of
trans-fatty acids. These compounds have been shown to
have well-established adverse cardiovascular effects®"
and decrease HDL-C®?. In addition, the HELIC-MANOLIS
population was found to have a low-frequency cardio-
protective genetic variant associated with increased
HDL-C levels, at a frequency forty times higher than the
general Greek population®. This shepherd population
used to spend most of their time high in the mountains
with their herds, so goat meat and milk/cheese were in
abundance and in fact the only foods available to them to
eat at times.

The Greek café/tavern pattern, a unique and very
characteristic pattern for the culture of this population, was
found to be associated with both BMI and WHR, demon-
strating the relationship of this pattern with adiposity, as
well as total cholesterol and DBP, indices that contribute
more to the cardiometabolic risk. This finding is in
absolute accordance with the established knowledge
about cardiovascular risk factors™” taking into account the
alcohol consumption as a component of this pattern, being
in the same direction as observed in the ATTICA study
where a diet pattern indicated by alcohol consumption
was associated with CVD risk®”.

Our study had an observational, cross-sectional design
and therefore shares the limitations of this approach. It is
not appropriate to draw causal effect implications or to
generalize based on the results from this particular
Mylopotamos population. Residual confounding may also
exist because of unused/unmeasured variables. Another
limitation of the study is the self-reported medical history
and medication data. In addition, the FFQ was not
validated in this specific population, although it has been

led from https:/www.cambridge.org/core. IP address: 194.219.139.111, on 09 Jan 2017 at 15:42:18, subject to the Cambridge Core terms of use, available at https:/www.cambridge.org/core/terms.

0i.0rg/10.1017/51368980016003207

A-E Farmaki et al.

validated in the general Greek population®. The sub-
jective nature of the decision making in components
extraction is a limitation of PCA application. Lastly, we
have not corrected our results for the number of tests
carried out. We have tested nine outcomes of interest and
hence the stringent Bonferroni-corrected P value is 0-0056
(=0-05/9). Using this significance threshold, the associa-
tions of the local dietary pattern with glucose levels, the
Greek café/tavern pattern with WHR and cholesterol
levels, and the olive oil, fruits and vegetables diet pattern
with WHR, remain significant. The associations of the
Greek café/tavern pattern with DBP and LDL-C levels, and
of the olive oil, fruits and vegetables diet pattern with BMI
and SBP, become suggestive as they no longer reach
nominal significance.

Conclusion

The Cretan MANOLIS population is an isolated, elderly
population with hypertension, obesity and hyper-
lipidaemia as the most prevalent diseases, the percentages
of which resemble those of the general population. It can
be described as a traditional society with family at the core
of social life. The very characteristic dietary patterns, local
and Greek café/tavern, identified in our study, are asso-
ciated with overweight/obesity and other cardiovascular
risk factors such as raised glucose, blood pressure and
cholesterol levels, predicating their characterization as
unhealthy. Consequently, the guidelines for decreasing
cardiovascular risk should be applied to this population,
through providing further information, raising awareness
and policy making in these isolated areas. The burden of
dietary compounds like high fat and red meat consumption
in this population is not depicted in the intermediate cardio-
vascular manifestations to the expected extent, indicating
compensatory procedures that require further investigation
through gene-environment interaction analyses.
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Genetic characterization of Greek population
isolates reveals strong genetic drift at missense
and trait-associated variants
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Isolated populations are emerging as a powerful study design in the search for low-frequency
and rare variant associations with complex phenotypes. Here we genotype 2,296 samples
from two isolated Greek populations, the Pomak villages (HELIC-Pomak) in the North of
Greece and the Mylopotamos villages (HELIC-MANOLIS) in Crete. We compare their
genomic characteristics to the general Greek population and establish them as genetic
isolates. In the MANOLIS cohort, we observe an enrichment of missense variants among the
variants that have drifted up in frequency by more than fivefold. In the Pomak cohort, we find
novel associations at variants on chrl1p15.4 showing large allele frequency increases (from
0.2% in the general Greek population to 4.6% in the isolate) with haematological traits, for
example, with mean corpuscular volume (rs7116019, P=2.3 x 10 ~2%). We replicate this
association in a second set of Pomak samples (combined P=2.0 x 10 ~36). We demonstrate
significant power gains in detecting medical trait associations.
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he study of isolated populations can help to increase the

power of genetic association studies in search of low-

frequency and rare variant associations with complex
traits'~7. Population isolates have key features that can be used in
disease mapping such as reduced environmental, phenotypic and
genetic heterogeneity®. Isolated populations are usually contained
within a region because of geographical and/or cultural barriers
that often coincide with a homogeneous set of environmental
exposures, for example, diet and lifestyle. The founding event
and the limited or absent gene migration with neighbouring
populations give rise to a small effective population size (Ne),
which is maintained over time and results in increased levels of
homozygosity and linkage disequilibrium (LD). The genetic
architecture of isolates can be further influenced by population
bottlenecks that decrease population size. Under these
circumstances, genetic drift can lead to significant reduction of
extant genetic variability and drift potentially trait-associated
alleles to higher frequency.

Under the auspices of the HELlenic Isolated Cohorts
study (HELIC), we have collected samples from two isolated
populations in Greece: the Pomak villages (HELIC-Pomak),
a set of religiously isolated mountainous villages in the North
of Greece, and the Mylopotamos mountainous villages
(HELIC-MANOLIS) on the island of Crete. All samples
have information on anthropometric, cardiometabolic, bio-
chemical, haematological and diet-related traits and both
cohorts form the substrate for medically relevant trait association
studies.

The HELIC-MANOLIS (Minoan isolates) collection comprises
individuals from the mountainous Mylopotamos villages,
including Anogia, Zoniana, Livadia and Gonies (estimated
population size of 6,000 in total). Residents of the Mylopotamos
villages have over the centuries preserved their customs,
traditions and anthropological character. The Pomaks inhabit
the regional units of Xanthi, Rhodope and Evros. The HELIC-
Pomak collection comprises individuals from the Pomak
villages located in the regional unit of Xanthi (estimated to be
25,000 in total). The Pomaks represent a small minority of
Muslims in Greece with uncertain historical origins®. The two
most dominant theories state that the Pomaks are either
descendants of natives of the Rhodope mountains (on the
border of Bulgaria and Greece!® or have come from Asia!l). The
Pomak language is thought to be either a Bulgarian or a Slavic
dialect; however, today most Pomaks are also fluent in Turkish
and Greek. After World War II and through the end of 1995,
most Pomaks lived in a military-restricted zone, access to which
required special permission'2.

The aims of our study are twofold. First, we use genome-wide
genotype data to genetically characterize the MANOLIS
and Pomak cohorts and compare their allelic architecture
to the general Greek population; we demonstrate that isolation
caused extensive genetic drift in both isolates. Second, we
evaluate the gains in power for complex trait mapping studies
that can be afforded by studying well-characterized population
isolates in two ways: we calculate power to detect loci that
have drifted up in frequency in the isolates compared with the
general Greek population highlighting significant theoretical
gains in power for variants at the lower end of the minor
allele frequency (MAF) spectrum. We then demonstrate this
empirically by examining the biological role of these variants
and their association with medically important complex
traits. We find an enrichment of missense variants among
alleles that have drifted up in frequency in the MANOLIS
cohort and novel associations between haematological traits
and alleles that have drifted up in frequency in the Pomak
cohort.

Results

Population genetics. To characterize the isolates in the context
of broader global diversity, we applied multidimensional
scaling (MDS) analyses including data from the general Greek
population and from the 1000 Genomes Project'®. As expected,
the two isolates formed well-defined clusters proximal to the
general Greek population (TEENAGE), the Utah Residents with
Northern and Western European Ancestry (CEU) and the
Toscani in Italia (TSI) population clusters (Fig. la). We also
observed a distinctive pattern of the two population isolates
clustering on either side of the general Greek population (Fig. 1b).
This is consistent with the results of population differentiation
assessed via pairwise Fst calculations that support higher,
albeit still small, genetic differentiation between the isolates
(Fst for MANOLIS versus Pomak =0.005) than between each
isolate and the general population (Fst for MANOLIS versus
TEENAGE = 0.002 and Fst for Pomak versus TEENAGE = 0.003;
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Figure 1| Population clustering. (a) MDS analysis of HELIC-MANOLIS,
HELIC-Pomak and TEENAGE combined with populations from the 1000
Genomes Project. (b) MDS analysis of HELIC-MANOLIS villages, HELIC-
Pomak villages and TEENAGE. Individuals from the MANOLIS cohort are
depicted by the differently coloured hollow triangles with each colour
corresponding to the village of origin. Individuals from the Pomak villages
are depicted by the differently coloured hollow circles with each colour
corresponding to the village of origin. The black solid circles depict
individuals from TEENAGE representing the general Greek population.
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Supplementary Table 1). MDS analysis at this resolution reveals
some intrapopulation structure for the Pomak population where
individuals from one particular village (Kentavros) tend to form a
distinct cluster (Fig. 1b). Since Kentavros is the largest village
population in the Pomak cohort and population structure
analyses can be strongly influenced by uneven sampling!?, we
repeated the MDS analysis by randomly selecting N=61
individuals from Kentavros, which is comparable to the size of
other large villages; we observe that the subsampled Kentavros
individuals do not form a distinct cluster (Supplementary Fig. 1).

Levels of isolatedness. The inbreeding coefficient (Fin) was
higher in the Pomak and MANOLIS populations compared with
TEENAGE (0.014, 0.007 and 0.0004, respectively; Supplementary
Table 2). Similarly, genome-wide homozygosity (Fhom) was
elevated in the Pomak and MANOLIS populations compared
with TEENAGE (0.643 £ 0.006, 0.639 £ 0.004 and 0.635 % 0.002,
respectively), with the Pomak population showing higher var-
iance in inbreeding than MANOLIS and TEENAGE, in which a
tighter distribution is observed (Supplementary Fig. 2).

Consistent with these observations, genomic runs of homo-
zygosity (ROH) show that the two isolated populations have on
average a much larger number (nROH) and length (cROH) of
ROH than TEENAGE. The Pomak isolate displays higher ROH
values with respect to the MANOLIS isolate (Supplementary
Table 2; Supplementary Fig. 3). When using a different definition
of calling ROH based on LD-pruned data, we observe a larger
relative difference in nROH and cROH in the two isolates
compared with TEENAGE (Supplementary Table 2). This is
expected, given that the ROH detected using the latter approach
are likely to be because of recent parental relatedness rather than
ancient patterns of shared ancestry.

We computed for each population the proportion of
individuals that have at least one ‘surrogate parent’ for randomly
chosen regions in the genome of varying length!®. This concept
was coined by Kong et al.!® and refers to individuals from the
same population who share local haplotypes with the index
individual; these can be used to phase the index individual
genotypes as though they are actual parents. Our results for
randomly chosen regions across the genome are qualitatively
similar. For example, for a region on 15q25 (781 single-nucleotide
polymorphisms (SNPs)) we observe that with as little as 300
individuals analysed per population 88% of Pomak individuals
and 79% of MANOLIS individuals have at least one ‘surrogate
parent’ compared with 6% in the general Greek population
(Fig. 2).

Using the modified long-range phasing (LRP) method!”
(Supplementary Methods) we find a much greater extent of
haplotype sharing in the isolated populations, with the median
length of haplotypes being 1.78, 1.42 and 1.07 cM in the Pomak,
MANOLIS and TEENAGE cohorts, respectively (Fig. 3).
Consequently, 50% of randomly sampled locations within the
genome lie in shared haplotype lengths of at least 12.4, 12.5 and
1.3 cM, respectively (N50 haplotype length; Fig. 3). Interestingly,
the distribution of shared haplotype lengths in the isolates is
bimodal (Fig. 3), with peaks corresponding to very recent co-
ancestry (within the last few generations) and much older co-
ancestry (as in the TEENAGE population). Since only unrelated
samples have been used in this analysis, it is likely that this
difference reflects co-ancestry dating prior and subsequent to the
population founding event, respectively.

The extent of isolation of the Pomak and MANOLIS samples is
further reflected in the fact that nearest neighbours (NNs), that is,
genealogically closest individuals in the sample (Supplementary
Methods), are typically chosen from within their cohort: 88.3%

15025 (6¢M, 781 SNPs)
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Figure 2 | Proportion of individuals with at least one ‘surrogate parent' in
each study population. Surrogate parents refer to individuals from the
same population who share local haplotypes with the index individual. The
proportion of surrogate parents is shown for each of the two population
isolates, MANOLIS and Pomak, and the general Greek population,
TEENAGE, as a function of sample size for a region of the genome
(chr15g25).

and 90.5%, respectively, versus 48.5% for the TEENAGE samples
(Supplementary Fig. 4). While ~10% of the isolates have NNs
from the TEENAGE cohort, the shared haplotype chunks specific
to these NN are significantly shorter, fourfold and threefold for
the Pomak and MANOLIS cohorts, respectively (Supplementary
Fig. 5), suggesting that typically the inferred co-ancestry pre-dates
the isolation events. The limited number of larger haplotype
chunks (0.5% of chunks in the Pomak cohort copied from
TEENAGE are >5cM, 1% for MANOLIS; Supplementary Fig. 5)
is indicative of very limited migration and gene flow events.

To estimate the age of co-ancestry, we fit a model of
exponential decay of haplotype sharing around 100 randomly
sampled locations across the genome (Supplementary Fig. 6;
Supplementary Methods). We find that the median age of
common ancestors is 8.56 and 8.65 generations in Pomak and
MANOLIS, respectively, but 89.7 generations in TEENAGE
(Fig. 4), which is comparable to that observed in other European
populations. Using a simple moment estimator, these values
imply recent effective population sizes of 2,400, 3,200 and 32,000
for the three populations, respectively. In short, the rate of genetic
drift in the isolated populations is ~10 times that in the
TEENAGE population.

Using a different approach that utilizes pairwise LD informa-
tion'®~18, we observe a qualitatively similar result (Supplementary
Fig. 7, Supplementary Note 1). By examining trends of effective
population size through time, we observe a recent expansion in
TEENAGE as observed in general European populations!®2°,
whereas the two isolates show a reduction in effective population
size, a sign that they experienced a strong genetic drift, as

observed in other European isolated populations®!.

Genetic  drift. Overal, the MANOLIS, Pomak and
TEENAGE cohorts have similar allele frequency distributions
(Supplementary Note 2, Supplementary Fig. 8). We calculated
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Figure 4 | Relative density curves showing the estimated number of
generations to the common ancestor between an individual and their NN.
The results are from 100 randomly sampled SNPs from across the genome
for the MANOLIS individuals (M), the Pomaks (P), the TEENAGE samples
(T), each considered separately and a scenario where the MANOLIS
individuals (M versus T) and the Pomaks (P versus T) each are forced to
select NNs from the TEENAGE cohort.

absolute allele frequency differences by comparing the allele fre-
quencies of all variants in each of the two isolates against their
respective allele frequency in the general Greek population.
Compared with the general Greek population, we find that
49.74% (324,689) and 48.59% (311,922) of variants examined
genome wide have increased in frequency in MANOLIS and
Pomak, respectively (Supplementary Table 3). In all, 50.03%
(326,623) and 51.19% (328,629) of variants examined genome
wide have decreased in frequency in MANOLIS and Pomak,
respectively, and 0.23% of variants in each isolate
showed no allele frequency change with respect to TEENAGE
(Supplementary Table 3).

In the respective fold analyses, 517 (0.08%) variants displayed
> 10-fold increase in MANOLIS versus TEENAGE (Table 1).
The highest fold difference in MANOLIS versus TEENAGE was
observed for rs4135336, an intronic variant in PPARG (peroxi-
some proliferator-activated receptor gamma). Rs4135336 shows
an increase in allele A frequency by 47-fold (from 0.0007 in
TEENAGE to 0.033 in MANOLIS). This variant appears to be
monomorphic in all European (EUR) populations from the 1000
Genomes Project except in TSI where it has been observed at a
frequency of 0.01. It is, however, common in African (AFR)
populations and has reached 0.14 frequency in the Yoruban (YRI)
population.

A total of 261 (0.04%) variants displayed an increase of > 10-
fold in Pomak versus TEENAGE and two variants displayed an
increase of >50-fold (Table 1). The highest fold difference was
observed for rs12173144, an intergenic variant located between
CDH9 (cadherin 9, type 2 (T1-cadherin)) and CDH6 (cadherin 6,
type 2, K-cadherin (fetal kidney)) that shows an increase in allele
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Table 1 | Allele frequency increases in the isolates,
MANOLIS and Pomak, compared with the general Greek
population, TEENAGE.

Fold allele MANOLIS versus Pomak versus
frequency increase TEENAGE N (%) TEENAGE N (%)
>50-60 — 2 (0.0003)
>40-50 3 (0.0005) 2 (0.0003)
>30-40 17 (0.0026) 12 (0.0019)
>20-30 63 (0.0097) 50 (0.0078)
>10-20 434 (0.07) 195 (0.03)
>1-10 317,911 (48.70) 308,266 (48.02)

G frequency by 59-fold (from 0.0007 in TEENAGE to 0.0423 in
Pomak). This variant is observed at low frequency (0.01-0.03) in
all EUR populations from the 1000 Genomes Project but is
common in populations from East Asia (ASN), Ad Mixed
America (AMR) and AFR observed at the highest frequency in
YRI (0.22). Rs9958680, an intronic variant in SLCI4A2 (solute
carrier family 14 (urea transporter), member 2), shows an
increase in allele G frequency by 56-fold (from 0.0007 in
TEENAGE to 0.03897 in Pomak). This variant is monomorphic
in all EUR and ASN populations from the 1000 Genomes Project,
has low frequency (0.01-0.02) in AMR populations and is
common in populations from AFR, observed at the highest
frequency in the Luhya (LWK) population (0.18).

Power calculations. To investigate power gains for frequency
differences at rare alleles we examined variants that had
MAF<0.01 in TEENAGE. In all, 24,493 of the variants that
overlap between TEENAGE and MANOLIS are rare in
TEENAGE. Of these, 15,341 (62.6%) have risen in frequency in
MANOLIS and 4,581 (18%) have reached MAF>0.01. In
the latter, allele frequency increases in the range from 0.000038
(MAF in MANOLIS =0.01001, MAF in TEENAGE = 0.009972)
to 0.06897 (MAF in MANOLIS =0.06897, MAF in TEEN-
AGE = 0) with a median increase of 0.01 (MAF in MANOLIS =
0.01527, MAF in TEENAGE =0.00495). We calculated power
(Supplementary Methods) to detect association in the non-iso-
lated and isolated populations at allele frequencies that corre-
sponded to the minimum, median and maximum values of this
range and find absolute power gains of 0.4%, 76% and 100%,
respectively (Supplementary Note 3). Similarly, we calculate
power gains of 3.6-100% in the Pomak population (Supplemen-
tary Note 3). We note that we performed these power calculations
(which assume independence of samples) by fixing the sample
size to the full set of samples (including related) from our isolated
populations, since our associations were carried out in the full set
of samples but accounting for relatedness. We repeated the power
calculations based on the sample size of unrelated individuals
only in the Pomak and MANOLIS collections (Supplementary
Methods) and calculate power gains of 0.1-100% in the MAN-
OLIS and 0.5-100% in the Pomak population (Supplementary
Note 3).

Complex trait association signals. After ranking all variants
genome wide according to their absolute or fold allele frequency
differences between each isolate and the general Greek popula-
tion, we investigated the tails of the distribution (top 30 variants)
for associations with medically relevant traits in the full set of
Pomak and MANOLIS samples using GEMMA??, which
accounts for relatedness. In the MANOLIS cohort, none of
these variants are strongly associated with any of the measured
traits. In the Pomak cohort two chr11p15.4 variants (rs16913631

and 1s7116019; r>=0.54) show genome-wide significant
association with haematological traits. Rs16913631 allele A
shows a 32-fold increase in frequency, from 0.0014 in
TEENAGE to 0.0441 in Pomak. This variant appears to be
monomorphic in all EUR populations from the 1000 Genomes
Project but common (0.13) in AFR populations, observed at
highest frequency (0.21) in LWK. Rs16913631 is associated with
three haematological traits: mean corpuscular volume (MCV) in
965 Pomak individuals (for allele A: beta= — 1.046, s.e.=0.106,
P=6.86 x 10~ 2%); mean corpuscular haemoglobin concentration
(MCHC) in 974 individuals (beta=0.864, SE=0.106,
P=275x10"1%) and the mean corpuscular haemoglobin
(MCH) in 960 individuals (beta= —0.606, s.e.=0.111,
P=8.89x 108 Supplementary Tables 4-6). Similarly,
rs7116019 allele G shows a 29-fold increase in frequency, from
0.0014 in TEENAGE to 0.0415 in Pomak. This variant also
appears to be monomorphic in all EUR populations from the
1000 Genomes Project but is common in AFR populations; in
YRI and LWK it has a frequency of 0.18. The variant is associated
with MCV (for allele G: beta= —1.239, s.e.=0.105,
P=226x10"2% Fig. 5) and explains 3.1% of the trait
variance, MCHC (beta=0.933 s.e.=0.107, P=7.06 x 10~ 16)
and MCH (beta= —0.775, se.=0.111, P=179x 101
Table 2 and Supplementary Tables 4-6).

The chrllpl5.4 region harbours other, more significant
associations with haematological traits in the Pomak cohort at
rs12274659 and rs11035019 (in perfect LD with each other;
2 =0.68 with rs16913631 and r*> = 0.86 with rs7116019; Fig. 5).
The T allele of rs11035019 has increased in frequency by 22-fold
(from 0.0021 in TEENAGE to 0.0459 in Pomak) and is
monomorphic in the 1000 Genomes Project data except in
AMR and in AFR subpopulations, in which it is observed at a
frequency of 0.01-0.05. Similarly, the G allele of rs12274659 has
risen in frequency by 16-fold (from 0.0028 in TEENAGE to
0.0459 in Pomak) and is only observed at a high frequency in the
1000 Genomes Project AFR populations (frequency of 0.07-0.13).
Rs11035019 and rs12274659 are associated with MCV (for allele
T of rs11035019 and allele G of rs12274659: beta= — 1.249,
s.e.=0.099 and P=345x10"2), MCHC (beta=1.010,
s.e.=0.100 and P=5.54 x 10 2% and MCH (beta= — 0.732,
s.e.=0.106 and P=2.38 x 10~ !1; Supplementary Tables 4-6).

To determine whether the signal in chrllpl5.4 region is
because of a single or multiple independently associated variants,
we tested the most highly MCV-associated index variant,
rs11035019, conditioning on the two other most highly drifted
variants, rs7116019 and rs16913631. Conditioning rs11035019 on
157116019 resulted in attenuation of the signal (P=2.9 x 10~ %
versus P=3.45 x 10 ~ %, respectively) suggesting that rs7116019,
rs11035019 and its perfectly correlated proxy rs12274659 are part
of the same signal. Conditioning rs11035019 on rs16913631 also
resulted in a higher P value; however, the rs11035019 association
with MCV still remained strong (P=28.8 10~ 13), which that
cannot conclusively rule out the presence of two signals in this
region.

Previous reports have provided evidence for association of
several variants with haematological and related traits at the
11p15.4 locus®>73°. The association of rs12274659 and
rs11035019 with MCV after conditioning on the published
variants remains genome-wide significant (P<4.4 x 10~ 18),

Replication. We sought replication of the chrl1pl5.4 signal in a
second set of 734 Pomak samples genotyped on a different
platform (Supplementary Methods). Among the most highly
associated variants, rs7116019 was the only directly typed variant
present in the Pomak replication set and was found to be
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significantly associated with all three traits (Table 2). After
pooling the genotypes at this SNP across the two data sets and re-
analysing using GEMMA?2, which accounts for relatedness, the
associations  became more  significant:  p_combined =
20x10°%, 83x 107 % and 1.7x 10~ for MCV, MCHC
and MCH, respectively (Table 2). Adjustment for the first 10
principal components generated from either the discovery
or replication data sets (Supplementary Methods) does not
attenuate the associations (Supplementary Table 7). Further
evidence that rules out a spurious association because of the
subtle population structure observed among the Pomak villages is
that carriers of the minor allele (N = 92) are spread across villages
(Supplementary Fig. 9).

Motivated by the common frequency of the drifted alleles in
African populations, we investigated association between variants
in this chrl1 region (1 Mb upstream and downstream of the most
highly drifted variants) and MCV, MCHC and MCH in the
Ugandan General Population Cohort®® study of 1,479 individuals
(Supplementary Methods). The four highlighted variants
(MAF=10.063-0.156 in the Ugandan population) are not
significantly associated with these traits in the Ugandan cohort
(Supplementary Tables 4-6). The most highly associated SNP
with MCV and MCH (rs73404549, P=8.54 x 10 ~ >, not present
in our data) is not in LD with the four highlighted variants
(r2<0.0008) in the Ugandan cohort. Similarly, the most highly
associated SNP with MCHC (rs79639430, P=1.10 x 10 —>, not
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Figure 5 | Association of variants at chr11p15.4 with MCV. The x axis shows the genomic interval, the left y axis shows the statistical significance of
association as negative log10 of P values (score test in GEMMA). rs7116019 was used as the reference SNP and its P value in the discovery set and
post replication is denoted by the purple circle and diamond, respectively. In addition, annotated are variants that show the highest genetic drift
(rs16913631) and most significantly associated with MCV (rs12274659 and rs11035019). The linkage disequilibrium was calculated dynamically from
our own data and is presented as pairwise r? between the reference SNP and the other SNPs in the region with colours according to different bins
(0-0.2, dark blue; 0.2-0.4, light blue; 0.4-0.6, green; 0.6-0.8, orange; 0.8-1.0, red). The plot was produced using LocusZoom®8,

Table 2 | Association summary statistics (score test in GEMMA) of rs7116019 with haematological traits in the Pomak
population.

SNP Trait EA Pomak discovery, N=1,014 Pomak replication, N=719 Pomak discovery and replication,
N=1,684
EAF Beta s.e. P value EAF Beta s.e. P value EAF Beta s.e. P value
rs7116019 MCV G 0.047 —1239 0105 23x1072° 0030 -1220 0147 16x10~™ 0.039 —1210 0.088 2.0x10~3¢
rs7116019 MCHC G 0.047 0933 0107 71x107'® 0.029 1219 0146 86x10~1° 0.040 1.010 0.088 83x10~%7
rs7116019 MCH G 0.046 —0.775 0111 18x10~" 0.029 —0582 0154 12x10~9 0.039 —0.702 0.092 17x10~13

EA, effect allele; EAF, effect allele frequency; MCH, mean corpuscular haemoglobin; MCHC, mean corpuscular haemoglobin concentration; MCV, mean corpuscular volume; SNP, single-nucleotide
polymorphism.
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present in our data) is not in high LD with the four highlighted
variants (r*<0.0007) in the Ugandan cohort.

Evolutionary insights into the trait-associated variants. The
haplotype length shared by all Pomak chromosomes carrying the
minor alleles of the three correlated variants (rs7116019,
rs12274659 and rs11035019) is ~1.8 Mb, which is unusually
long given the allele frequency (Supplementary Methods,
Supplementary Note 4, Supplementary Fig. 10). This suggests that
positive selection could have acted on it. Since the longest seg-
ments shared between the Pomak haplotype and other popula-
tions were 183 and 230kb with the LWK, and 7kb with the
TEENAGE, and the frequency and diversity of the haplotypes
carrying the minor alleles were both highest in the LWK, this
suggested a scenario where independent haplotypes had entered
the two Greek populations from the LWK. We therefore mod-
elled the entry of a variant into the Pomak population and first
assessed how likely it was to reach the currently observed fre-
quency by drift from an initial frequency of 0.01 (Supplementary
Methods, Supplementary Fig. 11). This corresponds to 30 iden-
tical copies of a single allele entering the Pomak population,
although it is perhaps more likely that only one copy entered. The
time allowed for it to increase in frequency by drift was the
maximum possible in this demographic model. Thus, the simu-
lation is highly conservative for our purpose. Nevertheless, we
find that the probability for one locus to drift from a frequency of
0.01-0.046 or over is 0.19%, and thus unlikely to occur by chance.
We then performed simulations with positive selection on this
allele, using selection coefficients s =0.005, 0.007 and 0.01 acting
on carriers. Here the probabilities of reaching the observed 0.046
frequency were higher: 0.83%, 1.45% and 2.85%, respectively.
We therefore conclude that positive selection is likely to have
acted on the Pomak haplotype. If a 1% chance of reaching the
observed frequency of 0.046 is used as a criterion, then a selective
coefficient between 0.005 and 0.007 is suggested given the
demographic model used here.

Enrichment of missense variants. In the MANOLIS cohort we
found a significant enrichment of missense variants among those
variants that have increased in frequency above a fold change of
5, and all higher thresholds examined (Fig. 6 and Supplementary
Table 8). We also find a significant but considerably smaller
enrichment of synonymous variants in the set of variants above
fold change thresholds of 5 in MANOLIS (Supplementary
Table 9). In the Pomak cohort we also observe a significant
enrichment at a fold change threshold of 5; however, unlike in
MANOLIS, we do not observe significant enrichment at higher
thresholds or any enrichment of synonymous variants. In the
MANOLIS versus TEENAGE fold analysis, there were four
missense variants with a frequency increase over 25-fold:
rs3741379 located in SIPAI (signal-induced proliferation-asso-
ciated 1), rs6659553 in POMGNT1 (protein O-linked mannose
betal,2-N-acetylglucosaminyltransferase) and two variants that
are classified as deleterious in SIFT37: rs2274896 in LSMI4A
(SCD6 homologue A) and rs2290959 in ACY3 (aspartoacylase
(aminocyclase) 3).

Inbreeding depression. In the Pomak population, we detected
evidence for inverse associations between Fhom and height
(beta= —19.755, s.e.=7.306, P=0.00707); Fhom and high-
density lipoprotein (beta= —15.588, s.e.=6.960, P=0.026);
Fhom and homeostatic model assessment [-cell function
(HOMA_b; beta = — 30.604, s.e. = 15.184, P =0.046); Fhom and
MCH (beta= — 14.777, s.e.=7.051, P=0.037); and Fhom and
MCV (beta= —17.875, s.e.=7.019, P=0.011; Supplementary
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Figure 6 | Enrichment of missense variants among those variants

that have increased in frequency above incremental fold change
thresholds in MANOLIS versus TEENAGE analysis. At each threshold, we
computed a contingency table comparing the number of missense and
other variants found at a fold change higher than the threshold. Odds ratios
were used to quantify enrichment. For example, an odds ratio of 2.35 above
a fold change threshold of 5 indicates that variants that have drifted in
frequency by more than fivefold in the MANOLIS isolate compared with the
TEENAGE general population are 2.35 times more likely to be missense
than variants below this threshold.

Table 10). The associations of Fhom with these traits in MAN-
OLIS were not significant at P<0.05; however, the direction of
the effect was consistent with that in the Pomaks and in
TEENAGE (Supplementary Table 10). We also performed this
analysis using an inbreeding metric derived from ROH?® but find
no qualitative difference in P values between the two analyses
(Supplementary Table 10).

Discussion

The historical origins of the Greek population isolates under
study are largely unknown and the sparse historical information
and genetic analyses to date have yielded inconsistent results.
Modern Cretans as a whole are thought to be the descendants of
Minoans who established the first advanced Bronze Age
civilization in Europe about 5,000 years ago. Archaeological
studies have proposed North African®®%, Cycladic*!,
Anatolian*"*? and Middle Eastern origins*>»**. Genetic studies
in modern Cretan populations using Y-chromosomal or
mitochondrial DNA to infer ancient ancestry of the Bronze Age
Cretans have indicated Anatolian®>, Middle Eastern and
Balkan*®%7 origins. A recent mitochondrial DNA study refuted
the hypothesis of North African Ancestry, and Minoans were
found to show the strongest relationships with Neolithic Spanish,
Neolithic Italian and modern European populations as well as
with the modern inhabitants of the Lassithi plateau in Central
Crete*®. Our MDS results are in agreement with the MANOLIS
isolate showing genetic proximity to EUR populations. The
historical origins of the Greek Pomak population are even more
uncertain as Pomaks are spread across Bulgaria, Turkey and
Greece. Our MDS analysis using populations from the 1000
Genomes Project shows that the Pomak cohort clusters with EUR
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populations but cannot (nor is intended to) distinguish between
these closely related ancestral populations.

All metrics used to characterize the levels of isolatedness in the
HELIC cohorts (including inbreeding coefficients, ROH and the
extent of haplotype sharing compared with the general Greek
population) show consistently that they bear the genomic
characteristics of genetic isolates. The extensive haplotype sharing
in the isolates is further corroborated in the LRP analysis where
for the 15q25 region we observe that with as little as 300
individuals analysed per population 88% of Pomak individuals
and 79% of MANOLIS individuals have at least one ‘surrogate
parent’ compared with 6% in the general Greek population. In the
Icelandic population, the sample size required to reach such a
high proportion of individuals with at least one surrogate parent
is ~6,300 samples!®.

In our investigation of inbreeding effects on quantitative traits,
we found the most significant association between height and
genome-wide homozygosity in the Pomak population isolate.
This inverse association is consistent with previously reported
findings in other isolated populations*>*°, In keeping with our
observation, McQuillan et al*® identified effect heterogeneity
across the different populations examined and argued that this
could reflect biological heterogeneity. Observing an effect may
depend on the variance in homozygosity in the population as well
as the chance inheritance of individual recessive genotypes. It is
therefore plausible that the inbreeding effect on height was
detected with significance in the Pomak population because it
appears more isolated but displays larger variance in
homozygosity than in MANOLIS and TEENAGE. Our results
support the hypothesis that along with a large number of
common variants influencing height in an additive manner,
multiple rare variants can also influence human height. It is
noteworthy that in the Pomak population we observe evidence of
inbreeding depression on MCV and MCH.

We find novel genome-wide significant association between
rare variants that have drifted up in frequency in the Pomak
population and MCV, MCHC and MCH at 11p15.4, which
encompasses the P-globin locus. We pooled genotypes at
rs7116019 across the discovery and replication data sets and
repeated the association analysis appropriately accounting for
sample relatedness; we find stronger evidence of association in the
combined Pomak set: P=2.0 x 10736, P=83x10~%, P=1.7
x 10~ 13 for the three traits, respectively. Rs7116019 is located at
the 3’ end of the TRIM68 gene that functions as an ubiquitin E3
ligase and can act as a coactivator of androgen receptor
depending on its ubiquitin ligase activity’!. Previous reports
have highlighted several independent variants at the chrl1lp15.4
locus to be associated with anaemias, traits underlying
haemoglobin composition, red blood cell indices and the
clinical manifestation of thalassemias?42>2729-33 Previously a
mutation in the HBB (haemoglobin, beta) gene, HbO-Arab
(E122K), has been reported to have drifted up in frequency in the
Pomak population and appears to have originated on a local
haplotype about 2,000 years ago°’. HbO-Arab leads to
microcytosis and elevated MCHC®?. The specific variant
(rs33946267 located at 11:5246908) is not present in our
genotype data; the variation is multiallelic and the specific allele
that leads to the HbO-Arab mutation (T) is not observed in 1000
Genomes Project and NHLBI Exome Sequencing Project data;
therefore, we are not able to evaluate LD with this variant.

It is noteworthy that the associated variants are monomorphic
in other European populations but have risen to high frequency
in African populations. The prevalence of certain haemo%lobi—
nopathies is high in the Mediterranean region and Africa>* and
selection due to malaria is thought to be the force responsible for
this®*. We investigated association with haematological traits in a

8

population-based cohort from Uganda but did not find evidence
for association of the Pomak trait-associated variants. We find
association at variants with P<10~* in the Ugandan cohort
that are not in LD with the four highly drifted loci. The
complexity of chr11p15.4 as a risk locus for haemoglobinopathies,
haematological and related traits is likely because of population-
specific, trait-associated ~variants®® or because of allelic
heterogeneity. For example, heterogeneous signals of association
in the region surrounding the causal variant for sickle cell
anaemia that confers resistance to malaria have been described
for three African populations, potentially because it has arisen on
different haplotypes in different ancestral populations®>26,
We do not find strong LD between the Pomak trait-associated
variants with established variants for malaria severity and
resistance?>26283455  However, we find that positive selection
is likely to have acted on the Pomak haplotype.

Nonsynonymous variants in the human population are less
frequently observed than expected based on the overall mutation
rate®>. Most alterations are deleterious and will be eventually
eliminated because of purifying selection; however, beneficial
mutations can sweep through the population and become fixed.
We observed a significant enrichment of missense variants among
loci that have drifted up in allele frequency by more than fivefold
in the MANOLIS cohort. The highest fold difference in
MANOLIS was observed for rs4135336. This variant is located
in PPARG, which encodes a member of the peroxisome
proliferator-activated receptor subfamily of nuclear receptors.
PPARG is thought to regulate adipocyte differentiation and
glucose homeostasis. Variants in PPARG have been associated
with type 2 diabetes, obesity, atherosclerosis, cancer and
hypertension®®—8, Rs4135336 is located 43kb downstream from
T2D-associated SNPs (P<5x 10~ 8) in the type 2 diabetes
DIAGRAM meta-analysis®’; however, these are not in LD
(<0.2) with rs4135336. Similarly, we do not find this
variant to be in LD with body mass index-associated variants
from the GIANT study®’, and rs4135336 is not associated with
anthropometric or glycaemic traits in the MANOLIS cohort.

We evaluated power gains in detecting low frequency and rare
variant associations afforded by studying the isolates. For an
effect size of 1 s.d. (explaining 2% of trait variance for a variant
with frequency of 0.01), the increase in power ranges from 0.4 to
100% with a median increase of >64%. The MCV-associated A
allele of rs7116019 has increased in frequency to 0.044 in the
Pomak population, empowering its discovery with genome-wide
significance in a sample size of less than a thousand individuals.
Ten times as many samples would be required to achieve 80%
power to detect the observed effect in a nonisolated European
population such as TEENAGE (risk allele frequency 0.0014).

It has been well documented that the use of genetically isolated
populations can empower the identification of rare variants
associated with complex traits, mainly through reduced allelic
variability and genetic drift®!. Here we have established the
HELIC cohorts as population isolates through various metrics in
terms of levels of isolatedness, reduced haplotype complexity and
genetic drift. Leveraging these unique characteristics we show
power gains that can be afforded by the study of isolated
populations both theoretically and empirically by detecting
variant associations with clinically important complex traits.

Methods

Study samples. HELIC. This work utilized data from 1,364 HELIC-MANOLIS
and 1,883 HELIC-Pomak samples. The HELIC collections include blood for DNA
extraction, laboratory-based haematological and biochemical measurements, and
interview-based questionnaire data. The study was approved by the Harokopio
University Bioethics Committee, and informed consent was obtained from human
subjects.

| 5:5345| DOI: 10.1038/ncomms6345 | www.nature.com/naturecommunications

© 2014 Macmillan Publishers Limited. All rights reserved.


http://www.nature.com/naturecommunications

ARTICLE

TEENAGE. The TEENAGE (TEENs of Attica: Genes and Environment) study
comprises 857 adolescents of Greek origin randomly recruited from public

secondary schools located in the wider Athens area of Attica in Greece®2.

Genotyping and quality control. DNA samples from the MANOLIS and the
Pomak collections were genotyped using Illumina HumanOmniExpress BeadChips
(Ilumina, San Diego, USA) at the Wellcome Trust Sanger Institute, Hinxton, UK.
Genotypes of both cohorts were called together using the Illuminus genotype
calling algorithm® and quality control (QC) was performed separately. The initial
data sets comprised 1,364 MANOLIS individuals, 1,059 Pomak individuals and
733,202 SNPs. Samples underwent standard QC procedures, with exclusion criteria
as follows: (i) sample call rate <98%; (ii) samples with sex discrepancies; (iii)
samples who were outliers for autosomal heterozygosity; (iv) duplicated and related
samples identified by calculating the pairwise identity by descent for each sample
using PLINK v1.07 (ref. 64); from each pair with a pi-hat> 0.2 the sample with the
lower call rate was excluded; (v) samples with evidence of non-European descent or
outliers from the main cluster as assessed by MDS in PLINK®* by combining each
population with populations from HapMap2 (release 23)%°. SNP exclusion criteria
were as follows: (i) call rate <95% (for SNPs with MAF >5%) or call rate <99%
for SNPs with MAF < 5%; (ii) Hardy-Weinberg equilibrium exact P<0.0001. A
total of 754 unrelated individuals and 655,511 SNPs passed QC in the MANOLIS
data set; 567 unrelated individuals and 643,679 SNPs passed QC in the Pomak data
set. Genotyping and QC of the TEENAGE cohort were performed as above (except
for genome-wide heterozygosity exclusion thresholds that were set at <32% or
>35%) and have been described in detail elsewhere®®. We further excluded SNPs
with MAF <5% from all analyses except from the genetic drift analyses where a
MAF threshold was not imposed (but we manually inspected calling algorithm
cluster plots of rare variants for the loci of interest). The resulting data sets
comprised 754 unrelated individuals and 582,214 SNPs in MANOLIS, 567
unrelated individuals and 578,677 SNPs in Pomak, 707 unrelated individuals and
586,710 SNPs in TEENAGE, of which 555,403 SNPs overlapped between the three
cohorts.

Statistical analyses. Unrelated samples (N=754 in MANOLIS, N=567 in
Pomak and N=707 in TEENAGE cohorts) were used for all statistical analyses
described herein except for trait association analyses that were performed on the
full set of samples passing QC in the isolates Methods, Supplementary Methods,
Supplementary Tables 11 and 12. Power calculations were performed in both
unrelated and in the full set of samples (N = 1,282 for MANOLIS and N = 1,014 for
Pomak).

Population structure. We examined population structure by performing MDS
analyses in PLINK® by combining genotype data from the isolates MANOLIS,
Pomak with the TEENAGE general Greek population and with populations from
the 1000 Genomes Project' (phasel, release_v3, 20101123). Following the data
merge we took the intersection of SNPs and performed LD pruning in PLINK®*
(with options --indep 50 5 1.25) to obtain a thinned set of data containing only
independent SNPs (N=79,015 SNPs for the MDS performed on MANOLIS,
Pomak, TEENAGE and 1000 Genomes Project populations; N = 75,477 SNPs for
the MDS performed on MANOLIS, Pomak and TEENAGE).

Isolatedness. Fhom, Fin and ROH were calculated using PLINK®. The
estimation of Fin is based on the observed versus the expected number of
homozygous genotypes per individual (PLINK option --het). Fhom is defined as
the number of observed homozygous genotypes per individual, expressed as a
fraction of the number of non-missing genotypes for that individual (PLINK
option --het). ROH was defined using established parameters, that is, comprising
a minimum of 25 consecutive homozygous SNPs over a length of 1,500 Kb with a
maximum gap of 100 kb between consecutive SNPs and a minimum density of 1
SNP per 50 Kb (PLINK options --homozyg --homozyg-snp 25 --homozyg-kb 1500
--homozyg-density 50 --homozyg-gap 100).

We estimated the proportion of individuals with a surrogate parent for random
regions in the genome by using the method proposed in ref. 15. We used a
modification of the LRP method!® to identify stretches of extended haplotype
sharing between individuals (Supplementary Methods, Supplementary Table 13).
By examining the physical and genetic lengths of haplotype sharing within and
between populations, we can also estimate the average date at which these common
ancestors lived (TMRCA; T; Supplementary Methods, Supplementary Fig. 12).

Effective population size and Fst. We estimated Ne of the three cohorts in two
ways: by using estimates of haplotype sharing based on the modification of the LRP
method!® (Supplementary Methods) and by using pairwise LD information as
follows: pairwise LD was calculated as the squared correlation (r?) between
genotypes for 97,885 autosomal SNPs from four random chromosomes (6, 11, 15
and 20) using PLINK® (options --r2 --ld-window-kb 10,000 --ld-window-r2 0).
Pairwise LD values were binned according to marker genetic distance categories
(250 overlapping recombination distance classes from 0.005 to 0.25 cM, with each
bin corresponding to a specific time into the past) and used to derive Ne

estimates'®18 considering generation times of 25 years®”. To avoid sampling

issues, the same number (N =567) of individuals per population was considered.
The genetic distance of pairs of markers was derived from HapMap recombination
maps®. In all pairs of populations, for all pairs of markers, genetic distance was
calculated as Fst and averaged to obtain the genetic distance of population pairs.

Analyses of genetic drift. To examine genetic drift in the population isolates, we
compared the allele frequencies of all variants in each of the two isolates against
their respective allele frequency in the general Greek population in two ways: for
each pairwise comparison we calculated the absolute difference and the fold dif-
ference in allele frequencies for 652,812 overlapping variants in MANOLIS versus
TEENAGE, and for 642,011 variants in Pomak versus TEENAGE. We inspected
genotype calling intensity plots for signals showing the strongest allele frequency
differences (top 30 in each of the comparisons) and excluded badly clustering
variants. We investigated the biological role of these variants and the closest gene to
which they reside and examined their association with HELIC study measured
traits.

Association analyses. Association analyses in the full set of samples from the
MANOLIS (N=1,282) and Pomak (N=1,014) cohorts were carried out using
GEMMA v0.94 (ref. 22) to account for relatedness (kinship matrix options: -bfile -
gk -n -o; association test options: -bfile -n -notsnp -maf -miss -km -k -Imm -o).
GEMMA fits a standard linear mixed model that accounts for sample substructure
for single marker association tests, thus correcting for relatedness. This is achieved
via a relatedness or kinship matrix, which is estimated from the samples’ genotypes.
The centred kinship matrix was created using only variants with MAF >0.01 and
missingness < 0.05. We report P values from the score test but note that these were
very similar to P values from the Wald and likelihood ratio tests. Details of the
phenotype transformation protocol for each trait tested in each population are
given in Supplementary Methods and Supplementary Tables 11 and 12.

Conditional association analyses. Conditional association analyses were per-
formed in GEMMA?2 by including variant genotypes as covariates in the analysis.
The most highly MCV-associated variant was tested conditioning on each of the
highly drifted variants to determine whether multiple signals were present at the
locus. We also conditioned on published signals at variants that were present on
our array and had 2> 0.2 with the most highly associated variant.

Enrichment of functional variants. We investigated enrichment of putatively
functional variants among those variants that have increased in allele frequency in
the isolates compared with the general population. We annotated all variants in the
data set using the Ensembl Variant Effect Predictor (version 74) and focused on
variants lying in coding sequence, specifically variants called as missense, synon-
ymous, nonsense, frameshift or overlapping an essential splice site. We found
insufficient numbers of variants falling into each of the latter three categories;
therefore, we limited further analysis to missense and synonymous variants only.
To test for enrichment of missense and synonymous variants we used incremen-
tally increasing thresholds of the fold change in allele frequency (1 x, 5 x, 10 x,
15 %, 20 x and 25 x ), and at each threshold we computed a contingency table
comparing the number of missense and other variants found at a fold change
higher than the threshold. We focused this analysis on fold changes in order to
primarily capture relevant changes in allele frequency for low frequency and rare
variants. We used odds ratios to quantify enrichment and Fisher’s exact tests to
compute the significance of the result.

Inbreeding depression. Linear regression was used to examine association of
Fhom and F_ROH*® with height and with cardiometabolic traits (Supplementary
Tables 11 and 12) from the HELIC and TEENAGE studies. F_ROH is the sum of
the lengths of all ROH longer than 1,500 kb expressed as a percentage of the typed
autosomal genome (that is, the sum of the length of all the autosomes from the first
to the last SNP, excluding the centromeres)>549,
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A rare functional cardioprotective APOC3 variant
has risen in frequency in distinct population
isolates
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Isolated populations can empower the identification of rare variation associated with complex
traits through next generation association studies, but the generalizability of such findings
remains unknown. Here we genotype 1,267 individuals from a Greek population isolate on the
[llumina HumanExome Beadchip, in search of functional coding variants associated with lipids
traits. We find genome-wide significant evidence for association between R19X, a functional
variant in APOC3, with increased high-density lipoprotein and decreased triglycerides levels.
Approximately 3.8% of individuals are heterozygous for this cardioprotective variant, which
was previously thought to be private to the Amish founder population. R19X is rare (<0.05%
frequency) in outbred European populations. The increased frequency of R19X enables
discovery of this lipid traits signal at genome-wide significance in a small sample size. This
work exemplifies the value of isolated populations in successfully detecting transferable rare
variant associations of high medical relevance.
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disease has growing health economics and societal

implications. Blood lipid levels are measurable indices
strongly associated with cardiometabolic disease endpoints.
Genetic association studies have in the last few years substantially
enhanced our understanding of factors underlying traits of high
clinical importance, such as body mass index, lipid levels and
blood pressure. Population isolates have been proposed as useful
tools in genetic association studies for complex traits, as they are
characterized by reduced phenotypic, environmental and genetic
heterogeneity'. Furthermore, isolated populations can empower
next generation association studies focusing on rare variation?, as
trait-associated alleles may have drifted to higher frequency.
However, the generalizability of novel associations identified in
population isolates has been the subject of debate. Variants
private to the isolate may be highly relevant for that particular
population but of limited transferability to other populations. For
example, a null APOC3 variant, R19X, found to be associated with
high-density lipoprotein (HDL) and triglycerides levels in the
Amish was deemed to be population-specific as it was not
detected in non-Amish individuals of European descent given
available data at the time>.

There is growing empirical evidence that low-frequency and
rare variants have an important role in complex human
phenotypes. The Illumina HumanExome Beadchip has been
developed as a cost-effective tool to study the role of exonic
variants and has been successfully applied to the identification of
new loci influencing insulin processing and secretion?.

To identify potentially functional coding variants associated with
cardiometabolic-related traits, we perform exome chip genotyping
of 1,267 individuals from a Greek population isolate stemming from
Anogia and the surrounding Mylopotamos villages on Crete
(HELIC (Hellenic Isolated Cohorts) MANOLIS (Minoan Isolates)
study, http://www.helic.org). The Mylopotamos villages™ residents

The escalating burden of cardiovascular and metabolic
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anecdotally demonstrate high rates of longevity. Although Cretans
have low mortality rates from cardiovascular disease’, their serum
lipids are comparable to Northern Europeans®”.

We find genome-wide significant evidence for association
between R19X, a functional variant in APOC3, and increased
HDL and decreased triglycerides levels. R19X is rare (<0.05%
frequency) in outbred European populations, whereas its
frequency has increased to 1.9% in MANOLIS, which enables
discovery of this lipid traits signal at genome-wide significance in
a small sample size. Our findings additionally address the
generalizability of associations discovered in population isolates,
as this cardioprotective variant was previously thought to be
private to the Amish founder population.

Results

Exome chip-wide association analysis. In an analysis of HDL
levels using exome chip data in 1,256 individuals from the
MANOLIS study (Supplementary Table S1), we find genome-
wide significant evidence for association with common-frequency
positive control variants in CETP (for example, rs1532624,
P=1.1x10"11 likelihood ratio test), the well-established
HDL-associated locus which has accrued robust evidence for
association across multiple populations (Fig. 1; Supplementary
Fig. S1; Table 1)812. Despite the small sample size, we also
find genome-wide significant evidence for association with a
functional variant in APOC3 (rs76353203, R19X, P=4.6 x 102,
likelihood ratio test), which explains 2.9% of the trait variance
(Table 2; Fig. 2). The strongest R19X variant association is with
decreased triglyceride levels (P=1.1 x 10!}, likelihood ratio
test) and explains 3.9% of trait variance (Table 2; Fig. 2). This
clear cardioprotective effect is recapitulated in the strong
association with high HDL as a dichotomized trait defined as
>60mg dl =1 (ref. 13) (P=4.3 x 10~ 19, Table 2, likelihood ratio

CETP

APOC3

Chromosome

Figure 1| Manhattan plot for HDL in MANOLIS. Genome-wide statistical association evidence for HDL in MANOLIS. P-values are generated from the

likelihood ratio test, as calculated by GEMMA software.
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Table 1 | CETP variants associated with HDL levels in MANOLIS.

rs ID Chromosome Position Effect allele Effect allele frequency Beta s.e.” P-value®
rs173539 16 56988044 T 0.2924 0.1007269 0.01689119 3.46 x10°
rs247616 16 56989590 T 0.2833 0.1044224 0.01694992 1.03x10~°
rs3764261 16 56993324 A 0.2861 0.1064031 0.01695299 516 %1010
rs1800775 16 56995236 A 0.4514 0.09163417 0.01461291 5.66 x 1010
rs1532624 16 57005479 A 0.4163 0.103284 0.01503399 113 %101
*Standard error.

fP-values are calculated using the likelihood ration test, as calculated by the GEMMA software.

Table 2 | Distribution of lipid traits by R19X genotype.

Trait cc cT* Effect size' P-value'
N 1,219 48 — —

Sex (M:F) 518:699 23:24 0.943 (0.813, 1.093) 0.435
Age (years) 62.058 (19.51) 66.234 (17.20) 5257 (2.944) 0.189
HDL (mmol 1~ 1.265 (0.35) 1.619 (0.30) 0.319 (0.054) 4.65 %10 °
LDL (mmol I~ 3.272 (0.94) 3.205 (0.73) —0.042 (0.143) 0.767
Total cholesterol (mmol|~T) 5.288 (1.10) 5.225 (0.79) —0.047 (0.167) 0.778
Triglycerides (mmol 1~ 0.313 (0.49) —0.220 (0.33) —0.513 (0.075) 110 x10~-1
High HDL 232/1209 (0.192%) 28/47 (0.596%) 1.471 (1.305,1.659) 429%x10-10
Low HDL 307/1209 (0.254%) 1/47 (0.021%) 0.812 (0.713,0.924) 1.64 x 103
*Untransformed variables are presented as mean (s.d.) and natural logarithm-transformed variables are presented as median (s.d.).

FFor continuous traits beta values (standard error) are reported, whereas for binary traits odds ratios and 95% confidence intervals are reported.

iP-values are calculated using the likelihood ratio test, as calculated by the GEMMA software.

§Inverse-normalized for analysis.
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Figure 2 | Bean plot of HDL and triglycerides by APOC3 R19X genotype. The y-axis shows the untransformed HDL (a) levels (mmol | =) and the natural
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test). We observe a trend for the minor allele frequency (MAF) to
increase with age (Supplementary Fig. S2). There was no evidence
for the association of R19X with C-reactive protein (CRP) levels,
anthropometric, glycaemic and blood pressure traits and no
attenuation of the signal was observed when conditioning on
smoking status (Table 2; Supplementary Table S2). The single
nucleotide protein (SNP) that led to the original R19X discovery
in the Amish? is located in the DSCAMLI gene (rs10892151) and
was highly correlated to R19X in that founder population (D' =1,
2 =0.85). In the MANOLIS cohort, we find that the two variants
are poorly correlated (r>=0.001), whereas only three of the
possible four haplotypes are observed (D' =1, due to low allele
frequency).

The T allele, which is the derived allele, changes an arginine
residue into a stop codon in exon 2 of all three coding transcripts
of the APOC3 gene. The introduction of a premature stop codon
at this position means that the mRNA transcripts are likely to be
subject to non-sense-mediated decay and will not be translated.

R19X frequency and haplotype analysis. R19X has a frequency
of 1.9% in the MANOLIS cohort, but is very rare (0.035% fre-
quency; T:3, C:8585) in 4,924 European-descent exomes from the
NHLBI data (Exome Variant Server, NHLBI, http://evs.gs.wa-
shington.edu/EVS/ (accessed February 2013)) and is not present
in the 1,000 Genome Project data'®. The R19X minor allele is

| 4:2872 | DOI: 10.1038/ncomms3872 | www.nature.com/naturecommunications 3

© 2013 Macmillan Publishers Limited. All rights reserved.


http://evs.gs.washington.edu/EVS/
http://evs.gs.washington.edu/EVS/
http://www.nature.com/naturecommunications

ARTICLE

carried by 4 out of 3,621 whole genome sequenced individuals in
the UKI10K study (http://www.uklOk.org) (MAF=0.05%).
Individuals with the R19X variant do not tend to be closely
related in MANOLIS, with 97.3% of carrier pairs having <10% of
alleles identical by descent exome array-wide (Supplementary
Table S3).

The age of the R19X variant in the general European
population is estimated at 3.0KYA (95% CI 0-9.0KYA)!,
which supports the idea that this variant was present at a low
frequency in Europe before this Cretan isolate was established. To
test this, we examined local haplotypes from UK10K and find that
the four chromosomes with the T (stop) alleles share the same
~ 700 kb haplotype (~200kb-stop- ~ 500 kb) as we might expect
given the frequency of the allele and its age estimated from this
frequency. The MANOLIS carriers also all share the same
~400kb downstream haplotype, which matches ~400kb of the
~500kb UKI10K haplotype, and some share the entire region.
We also examined the Amish T carrier haplotype data and found
that the Amish also share almost the same haplotype (181kb-
stop-390 kb) (Supplementary Fig. S3). These findings suggest that
R19X has a single recent origin in Europe that predates the
establishment of the MANOLIS and Amish isolates, and that it
has risen to a relatively high frequency in the two isolates due to
genetic drift.

To examine patterns of haplotype sharing around R19X more
broadly in the MANOLIS cohort, we identified stretches of
maximal haplotype identity along chromosome 11 between
pairs of samples using an adaptation of the long-range phasing
algorithm of Kong et al.'® As expected from an isolated population,
haplotype sharing is extensive, such that the median size of
maximal haplotype identity around a randomly sampled chromo-
somal location is 14.8Mb (15.3cM). However, around R19X,
haplotype sharing is no more extensive than elsewhere on the
chromosome, nor is it greater among carriers than non-carriers
(Kolmogorov-Smirnov test P = 0.8; Supplementary Fig. S4). More-
over, there is no evidence for cryptic relatedness, substructure or
for any extended correlation between genetic background and
carrier status (Supplementary Fig. S5), as excess relatedness decays
exponentially away from the risk locus as expected. Around R19X,
the profile of maximal haplotype identity is well-approximated by a
model in which the common ancestor to the genealogical nearest
neighbour occurred an average of 4.1 generations ago. This
provides a lower bound for the age of the mutation at c. 100 years
ago assuming a generation time of 25 years. Interestingly, around
other variants of the same frequency, we find greater levels of
cryptic relatedness (Supplementary Fig. S6), suggesting that these
are typically more recent.

APOCS3 variant associations with lipid traits. Functional coding
mutations in the APOC3 locus have previously been implicated
in several traits related to triglycerides and HDL cholesterol
levels!’~2!, Variants in the promoter of this gene have also been
associated with hypertriglyceridemia®??3, changes in response to
insulin regulation”?>, and in the case of rs2542052, with low
serum APOC3 levels and longevity?®. We find no evidence for
association between rs2542052 and HDL level in the MANOLIS
cohort (P=0.76, likelihood ratio test).

A large-scale meta-analysis of genome-wide association studies
across ~ 100,000 individuals has also identified robust associa-
tions between a common-frequency variant (rs964184) 51.5kb
upstream of APOC3 and HDL and triglycerides levels'?. We
find little evidence for linkage disequilibrium between rs964184
and RI19X (=001, D'=034) in the MANOLIS cohort
(Supplementary Table S4), indicating that these are two distinct
signals within the same locus. This is further supported by
conditional analysis (Supplementary Table S5).

4

Discussion

In this study, we examine a newly characterized population
isolate from Crete in Greece. Our findings in the Greek isolate
demonstrate the utility of the exome array in the discovery of
low-frequency variant associations in traits of medical relevance.
We find R19X to be associated with increased HDL and reduced
triglycerides levels at genome-wide significance. This work
provides insights into the allelic architecture of the APOC3 locus,
in which common variants have also been found to be associated
with lipid traits by genome-wide association study (for example,
Teslovich et al.'?) and highlights the dramatic gains in power that
can be afforded by studying population isolates. The R19X
functional rare variant has risen in frequency to ~2% in this
population, enabling discovery of this lipid traits signal at
genome-wide significance in a small sample size. The equivalent
sample size needed to achieve 80% power to detect the observed
effect size in an outbred European population would be 67,000.
Our findings additionally address the generalizability of
associations discovered in population isolates both at the gene
and at the variant level. The R19X variant has also risen in
frequency and shows association with HDL in the Amish founder
population®. A summary statistic-based meta-analysis across the
MANOLIS and Amish® population isolates for R19X leads to a
combined P-value of 8.1 x 10~ *2, achieved with a total sample
size of ~2,700. APOC3 R19X constitutes to our knowledge the
first known example of a clinically important variant that was
previously thought to be private to a population but which has in
fact drifted in frequency in two independent population isolates
and is strongly associated with traits of high clinical relevance.
Next generation association studies in search of low frequency
and rare variants associated with complex disease can be greatly
assisted by the study of population isolates.

Methods

Anogia population history. Anogia is a geographically isolated mountainous
village on the island of Crete, Greece (population size 4,000). It is located on mount
Idi and is part of the municipality of Mylopotamos, which includes further isolated
villages. The name Anogia means ‘Upper Earth’ and refers to the altitude at which
the village is located (740 m). The residents of Anogia demonstrate characteristic
Cretan resolve, great pride in their land and uphold ancient traditions. In 1593, the
settlement numbered 911 citizens. Anogia is historically renowned for its residents’
resistance to conquerors. The village has been built three times, as it was burnt
down twice by the Turks (in 1822 and 1866) and once by the Germans (in 1944).
The local dialect is still strongly influenced by the ancient Dorian language.

HELIC cohort collection. The HELIC-MANOLIS collection focuses on Anogia
and surrounding Mylopotamos villages. Recruitment of this population-based
sample was primarily carried out at the village medical centres. All individuals were
older than 17 years and had to have at least one parent from the Mylopotamos
area. The study includes biological sample collection for DNA extraction and lab-
based blood measurements, and interview-based questionnaire filling. The phe-
notypes collected include anthropometric and biometric measurements, clinical
evaluation data, biochemical and haematological profiles, self-reported medical
history, demographic, socioeconomic and lifestyle information. Biochemical
measurements were obtained using enzymatic colorimetric assays and included
glucose (hexokinase method), total cholesterol (cholesterol oxidase — phenol
aminophenazone method), HDL-cholesterol, triglycerides (glycerol-3-phosphate
oxidase-phenol aminophenazone) and iron. Insulin and ferritin were measured via
chemiluminescence and CRP through an immunoturbidimetric method.
Low-density lipoprotein (LDL)-cholesterol levels were calculated according to
Friedewald equation?”. The study was approved by the Harokopio University
Bioethics Committee, and informed consent was obtained from human subjects.

Genotyping and QC. Samples were genotyped using the Infinium HumanExome
and 2%enotypes were called using Illumina Genome Studio Gencall followed by
zCall?®, We undertook a staged quality control (QC) approach; briefly, we
performed an initial prefilter on the GenCalled data excluding samples and variants
that had call rate <90%. We carried out a pre-zCall sample QC, excluding samples
that had <98% call rate or that were heterozygosity outliers based on the
distribution at two different MAF thresholds (MAF <1% and MAF >1%). We
also excluded samples that were gender discordant and samples that had genotype
discordances when we compared these exome chip genotypes to genome-wide
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genotypes that were established previously using the Illumina OmniExpress
platform. No variant exclusions were made at this stage because zCall performs
variant QC (which includes call rate >99%, MAF > 5%, Hardy Weinberg
Equilibrium (HWE) <0.00001). Following zCall, we performed variant QC using
the GenCalled genotypes (call rate <95%, HWE P <0.0001, cluster separation
score <0.4). Sample QC was then carried out on the zCall data excluding samples
that were ethnicity outliers or duplicates, that had a call rate <99%, or that were
heterozygosity outliers, performed at two different MAF thresholds (MAF <1%
and MAF >1%). We excluded variants with a zCall call rate <99%. We applied a
final sample QC step examining again the multidimensional scaling results, MAF
< 1% heterozygosity distribution in combination with the number of singletons per
sample, and excluded combined visual outliers and any samples that had a minor
allele count of 1 for > 100 variants. We also applied a final HWE step excluding
variants with HWE P<0.0001. A total of 1,267 samples and 61,638 variants that
were not monomorphic passed QC (Supplementary Table S1).

Trait transformations and analysis. Trait values were considered to be outliers if
they were five standard deviations away from the average value, and were removed
from the analysis. Also, LDL values were excluded for individuals with triglycerides
level of >400mgdl~!. All phenotypes were analysed directly, apart from trigly-
cerides, insulin, CRP and ferritin, which were normalized using the natural loga-
rithm transformation. Age was inverse normalized. An individual was considered
to have high HDL if HDL was over or equal to 60 mgdl ~ !, whereas low HDL was
defined as HDL <40 mgdl~!. We performed trait association analysis using
GEMMA?® which incorporates a kinship matrix to account for the relatedness
between individuals. P-values were produced using the likelihood ratio test. The
kinship matrix was generated using exome array genotype data. For HDL and
triglycerides, we performed a three-way meta-analysis using the Fisher’s method
across the MANOLIS data and the results reported by Pollin et al.? (809 Old Order
Amish individuals from the Heredity and Phenotype Intervention Heart Study, and
698 Amish individuals from the Amish Family Calcification Study).

Haplotype analysis to estimate the variant age. Four individuals in the UK10K
data set each have one stop allele at R19X. We extracted 1 Mb haplotypes each side
of the variant from these individuals as well as from 20 other randomly chosen
individuals from the UK data set using only the sites which overlapped with the
MANOLIS data set. They shared the same ~700kb haplotype (~ 200 kb-stop-
~500kb) as we might expect given the frequency of the allele and its age estimated
from this frequency (3.0 KYA, 95% CI 0-9.0 KYA). We then constructed haplotypes
for the 48 chromosomes with the stop allele in MANOLIS in the same way. One
major inferred ancestral haplotype (accounting for 99/3,740 haplotypes (2.6%) in
99/1,870 individuals (5.3%) of the Amish cohort) with 53 SNPs from Illumina
HumanExome Beadchip data was compared with the shared haplotype between
UKI10K and MANOLIS. Forty-five SNPs were shared among the three data sets.
The Amish haplotype shares at least 571 kb (181 kb-stop-390kb, 116,520,527
117,091,609) with the HELIC and UK10K haplotypes. There are no SNPs in the
Amish data between 116,973,929 and 117,100,594 where the HELIC-UK10K shared
haplotype ends, and the next SNP available in the Amish data shows that the
haplotype is different from the UK10K haplotype. The shared haplotype between
the Amish and HELIC-UK10K may extend some way beyond 117,091,609.

Identification of maximal haplotype sharing. To identify stretches of extended
haplotype sharing between individuals, we used a modification of the long-range
phasing method of Kong et al.'® Briefly, for each target individual, we identify a
pair of other individuals from the sample as surrogate parents, such that the target
individual’s genotype is compatible with Mendelian transmission from the pseudo-
parents. We allow for a low level of genotyping error (here 1%) and recombination
(here proportional to the fine-scale HapMap genetic map>?, such that between any
pair of SNPs, one of the pseudo-parents can change). We find the most likely
parent-pair path using the Viterbi algorithm and reconstruct shared haplotype
lengths. Informally, the algorithm can be thought of as attempting to find, for each
of an individual’s two chromosomes, those other samples that contain genealogical
nearest neighbours. In isolated populations, the method can be used to detect
cryptic relatedness and stratification within a sample. The analysis was restricted to
those with low levels of relatedness (7 <0.2; 754 individuals of whom 32 are
carriers for the risk variant; results are similar with 7 <0.1).
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Abstract

Homozygosity has long been associated with rare, often devastating, Mendelian disorders® and
Darwin was one of the first to recognise that inbreeding reduces evolutionary fitness2. However,
the effect of the more distant parental relatedness common in modern human populations is less
well understood. Genomic data now allow us to investigate the effects of homozygosity on traits
of public health importance by observing contiguous homozygous segments (runs of
homozygosity, ROH), which are inferred to be homozygous along their complete length. Given
the low levels of genome-wide homozygosity prevalent in most human populations, information is
required on very large numbers of people to provide sufficient power34. Here we use ROH to
study 16 health-related quantitative traits in 354,224 individuals from 102 cohorts and find
statistically significant associations between summed runs of homozygosity (SROH) and four
complex traits: height, forced expiratory lung volume in 1 second (FEV1), general cognitive
ability (g) and educational attainment (nominal p<1 x 107300 2.1 x 1076, 2.5 x 10710, 1.8 x
10719). In each case increased homozygosity was associated with decreased trait value, equivalent
to the offspring of first cousins being 1.2 cm shorter and having 10 months less education. Similar
effect sizes were found across four continental groups and populations with different degrees of
genome-wide homozygosity, providing convincing evidence for the first time that homozygosity,
rather than confounding, directly contributes to phenotypic variance. Contrary to earlier reports in
substantially smaller samples®8, no evidence was seen of an influence of genome-wide
homozygosity on blood pressure and low density lipoprotein (LDL) cholesterol, or ten other
cardio-metabolic traits. Since directional dominance is predicted for traits under directional
evolutionary selection’, this study provides evidence that increased stature and cognitive function
have been positively selected in human evolution, whereas many important risk factors for late-
onset complex diseases may not have been.
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Inbreeding influences complex traits through increases in homozygosity and corresponding
reductions in heterozygosity, most likely resulting from the action of deleterious (partially)
recessive mutations®. For polygenic traits, a systematic association with genome-wide
homozygosity is not expected when dominant alleles at some loci increase the trait value
while others decrease it. Rather, dominance must be biased in one direction on average over
all causal loci, for instance to decrease the trait. Such directional dominance is expected to
arise in evolutionary fitness-related traits due to directional selection®. Studies of genome-
wide homozygosity thus have the potential to reveal the non-additive allelic architecture of a
trait and its evolutionary history. Historically inbreeding has been measured using
pedigrees®. However, such techniques cannot account for the stochastic nature of
inheritance, nor are they practical for the capture of the distant parental relatedness present
in most modern day populations. High density genome-wide single nucleotide
polymorphism (SNP) array data can now be used to assess genome-wide homozygosity
directly, using genomic runs of homozygosity (ROH). Such runs are inferred to be
homozygous-by-descent and are common in human populations!0-11, SROH is the sum of
the length of these ROH, in megabases of DNA. Fron is the ratio of SROH to the total
length of the genome. Like pedigree-based F (with which it is highly correlated3), Fron
estimates the probability of being homozygous at any site in the genome. Fropn has been
shown to vary widely within and between populations2 and is a powerful method of
detecting genome-wide homozygosity effects’3.

We found marked differences by geography and demographic history in both the population
mean SROH and the relationship between SROH and NROH (the numbers of separate runs
of homozygosity). (Fig. 1). As observed previously31214, isolated populations have a higher
burden of ROH whereas African heritage populations have the least homozygosity.

We studied Berop, defined as the effect of Fron on 16 complex traits of biomedical
importance (Fig. 2). For height, FEV1 (forced expiratory volume in one second, a measure
of lung function), educational attainment (EA) and g (a measure of general cognitive ability
derived from scores on several diverse cognitive tests), we found the effect sizes were
greater than two intra-sex standard deviations (SD), with p-values all less than 107>, Thus
the associations could not plausibly be explained by chance alone (Table 1; see Extended
data Figs. 1-4 for Forest plots of individual traits; Supplementary Table 1 for SD). To ensure
that the results were not driven by a few outliers, we repeated the analysis excluding
extreme sub-cohort trait results. In all cases the effect sizes and their significance remained
similar or increased (see Supplementary Table 2 for comparisons with and without outliers).
After exclusion of outliers, these effect sizes translate into a reduction of 1.2 cm in height
and 137 ml in FEV1 for the offspring of first cousins, and into a decrease of 0.3 SD in g and
10 months less educational attainment.

We performed a number of analyses to exclude confounding. Whilst SROH is wholly a
genetic effect, its inheritance is entirely non-additive. Therefore, unlike in genome-wide
association, an association with population genetic structure or co-segregation of additive
genome-wide polygenic effects and SROH (as opposed to SNPs in a GWAS) are not
expected as a matter of course, except in the case of siblings. However, confounding could
still theoretically arise as discussed below. We therefore assessed this by conducting
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stratified and covariate analyses. We found effects of similar magnitude and in the same
direction for all four traits across isolated and non-isolated European, Finnish, African,
Hispanic, East Asian and South and Central Asian populations (Extended Data Fig. 5a,
Supplementary Table 3). We further tested whether the effect sizes were similar when
cohorts were split into more and less homozygous groups. The effect sizes were very similar
even though the degree of homozygosity (and variation in homozygosity) varied 3-10-fold
between the two strata (depending on which cohorts contributed to the trait; Extended Data
Fig. 5b). This suggests a broadly linear relationship with SROH. In general confidence
intervals overlap for stratified estimates, suggesting differences arose due to sampling
variance. Larger confidence intervals for some estimates reflect the lower power of some
strata, in turn reflecting the sample size and degree of homozygosity of those strata (e.g. the
wider confidence intervals for estimates of Educational Attainment frron for Finnish and
African strata). Finally, we fitted educational attainment as a proxy for potential
confounding by socio-economic status; this covariate was available in sufficient (47) cohorts
to maintain power. The estimated effect sizes for height, FEV1 and g all reduced (17%, 18%
and 35%, Fig. Extended Data Fig. 5c), but this might have been expected given the known
covariance between these three traits and EA, and the association we found between
educational attainment and Fron. We found very small differences (3-11% reductions) in
estimated Brron (Extended Data Fig. 6, supplementary table 4), when comparing the fitting
of polygenic mixed models as opposed to fixed-effect-only models, again suggesting that
confounding (in this case due to polygenic effects due to recent common ancestry) was not
substantially affecting the results.

Despite the observed 17-35% reductions in estimated effect sizes for Fron on height, FEV1
and g, when fitting educational attainment as a covariate, the persistence of an effect
suggests that most of the signals we observe are genetic. The consistency of effects with and
without fitting relatedness and in particular in populations with very different degrees of
homozygosity, all appear inconsistent with confounding due to environmental or additive
genetic effects. As does the broad similarity in effect sizes across continents, although the
relatively smaller numbers of cohorts of non-European descent meant we had limited power
to detect inter-continental differences in effect sizes.

It is also interesting to consider the potential influence of assortative mating, which is
commonly observed for human stature, cognition and education. The phenotypic extremes
could be more genetically similar to each other and hence the offspring more homozygous,
even if the highly polygenic trait architectures reduce this effect. However, at least in its
simplest balanced form, the increase in genetic similarity would be equal at both ends of the
phenotypic distribution, leading to no linear association between such genetic similarity and
the trait; both tall and short people would be more homozygous. Furthermore, humans also
mate assortatively on body mass index (BMI), for which we see no effect. A more complex
possibility, a form of reverse-causality, could arise when subjects from one trait extreme
(e.g. more educated people) are on average more geographically mobile, and thus have less
homozygous offspring, with those offspring in turn inheriting the trait extreme concerned?®.
We do not think that this mechanism can account for our results, since it does not readily
explain the constancy of our results under different models, especially the similarity in
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Brron for either more or less homozygous populations. Moreover, we observe similar
effects in multiple single village cohorts, and the Amish and Hutterites, where there is no
geographic structure and/or no sampling of immigrants, hence such confounding by
differential migration cannot occur.

Our estimate for the effect of homozygosity in height is consistent with previous work:
genomic? and pedigreel® studies have shown genome-wide homozygosity effects on stature
with similar effect sizes (0.01 increase in F decreases height by 0.037 SD16 versus 0.029 SD
in the present study). We speculate that homozygosity is acting on a shared endophenotype
of torso size which we detect in the height and FEV1 traits. The fact that the FEV1/FVC
(forced vital capacity) ratio is not associated with ROH points to the effect being on lung/
chest size rather than airway calibre. The cognition effects cannot be wholly generated by
height as an intermediate cause, given the greater proportion of variance explained for
cognition, although we note that the correlation between height and cognition is 0.16 (SE
0.01), and the genetic correlation (the correlation in additive genetic values) is 0.28 (SE
0.09; ref 17). Height is the canonical human complex trait, highly heritable and polygenic,
with 697 genome-wide significant variants in 423 loci explaining 20% of the heritability and
all common variants predicted to explain 60% of the heritabilityl8. Most of the genetic
architecture appears to be additive in nature, however ROH analysis reveals a distinct
directional dominance component.

Our genomic confirmation of directional dominance for g and discovery of genome-wide
homozygosity effects on educational attainment in a wide range of human populations adds
to our knowledge of the genetic underpinnings of cognitive differences, which are currently
thought to be largely due to additive genetic effects'9. Our findings go beyond earlier
pedigree-based analyses of recent consanguinity to demonstrate that the observed effect of
genome-wide homozygosity is not a result of confounding and influences demographically
diverse populations across the globe. The estimated effect size is consistent with pedigree
data (0.01 increase in F decreases g by 0.046 SD in our analysis and 0.029-0.048 SD in
pedigree-based studies)?C. It is germane to note that one extreme of cognitive function, early
onset cognitive impairment, is strongly influenced by deleterious recessive loci%, so we can
speculate that an accumulation of recessive variants of weaker effect may influence normal
variation in cognitive function. Although increasing migration and panmixia have generated
a secular trend in decreasing homozygosity22, the Flynn effect, wherein succeeding
generations perform better on cognitive tests than their predecessors23, cannot be explained
by our findings, because the intergenerational change in cognitive scores is much larger than
the differences in homozygosity would predict. Likewise, the genome-wide homozygosity
effect on height cannot explain a significant proportion of the observed inter-generational
increases?4.

Inbreeding depression, which arises from the effect of genome-wide homozygosity, is
ubiquitous in plants and is seen for numerous fitness-related traits in animals2®, but we
observed no effect for the 12 other mainly cardio-metabolic traits in which variation is
strongly age-related. This suggests that previous reports in ecological studies or
substantively smaller studies using pedigrees or relatively small numbers of genetic markers
may have been false positives®®. The lack of directional dominance on these traits does not,
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however, rule out a recessive component, as recessive variants acting in different directions
will cancel out. Dominance variance is predicted to be greater for late-onset fitness traits25,
so the lack of genome-wide homozygosity effects in the cardio-metabolic traits may be due
to lack of directional dominance. ROH analyses within specific genomic regions are
warranted to map recessive effects even when there is no genome-wide directional
dominance. Such recessive effects have been observed for a subset of cardiovascular risk
factors2” and expression traits28,

We have demonstrated the existence of directional dominance on four complex traits
(stature, lung function, cognitive ability and educational attainment) whilst showing any
effect on the other 12 health-related traits is at least almost an order of magnitude smaller or
non-existent. This directional dominance implies that size and cognition (like schizophrenia
protective alleles?®) have been positively selected in human history — or at least that some
variants increasing these traits contribute to fitness. However, the lack of any evidence for
an association between many late onset cardiovascular disease risk factors and ROH is
perhaps surprising and suggests testing directly for an association between ROH and disease
outcome. The magnitude of genome-wide homozygosity effects is relatively small in all
cases, thus Darwin’s supposition3C of “any evil [of inbreeding] being very small” is
substantiated.

METHODS

Outline

Our aim was to look for an association between a genetic effect (SROH) and 16 complex
traits. Our approach followed best practice genome-wide association meta-analysis
(GWAMA) protocols, where applicable, except we had only one genetic effect to test.

Cohorts were invited to join based on known previous participation in GWAMA and
willingness to participate. 159 sub-cohorts were created from 102 population-based or case-
control genetic studies, by separating different genotyping arrays, cases and controls or
ethnic sub-groups to ensure each sub-cohort was homogeneous. Within each of the 159 sub-
cohorts we measured the association between SROH and trait using the following model.
Where a sub-cohort had been ascertained on the basis of a disease status associated with a
particular trait, that sub-cohort was excluded from the corresponding trait analysis.

Phenotype was regressed on genetic effect and known relevant covariates within each
cohort, under the model specified in Equation 1. The estimated genetic effect of SROH was
then meta-analysed using inverse variance meta-analysis.

Y=p+b; SROH+b, age+bsg sex+b; PC14-b5 PC2+b5 PC3+e  Equation (1)

Where Y is the vector of trait values, |1 the intercept, by the effect of SROH and b,_g the
effect of covariates. PC1 — PC3, the post quality control within-cohort principal components
of the cohort’s relationship matrix and e the residual. Relationship matrices were determined
genomically by each cohort using genome wide array data. In addition, any other cohort-
specific covariates known to be associated with the trait, including further principal
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components, and any trait-specific covariates and stratifications, such as medication and
smoking status, were fitted as specified below. SROH was the sum of ROH called, with a
length of at least 1.5 Mb using PLINK3L,

As is routine in GWAMA, for family-based studies only, we also fitted an additional term to
account for additive genetic values and relatedness, using grammar+ type residuals and full
hierarchical mixed modeling using GenABEL32 and hglm33, as specified in equation 2.

Y=p+b; SROH+by age+bg sex+b; PCl+b5; PC2+b5 PC3+Za  Equation (2)

Where a is the additive genetic value of each individual. Var(a) is assumed to be
proportionate to the Genomic Relationship matrix (GRM) (a pedigree relationship matrix
was used in the Framingham Heart Study) . Z is the identity matrix.

We then meta-analysed the regression coefficients (b;) of traits on SROH for the 159
subcohorts.

Cohort Recruitment

Genotyping

Data from 102 independent genetic epidemiology studies of adults were included. All
subjects gave written informed consent and studies were approved by the relevant research
ethics committees. Homogeneous sub-cohorts were created for analysis on the basis of
ethnicity, genotyping array or other factors. Where a cohort had multiple ethnicities, sub-
cohorts for each separate ethnicity were created and analysed separately. In all cases
European-, African-, South or Central Asian-, East Asian- and Hispanic-heritage individuals
were separated. In some cases sub-categories such as Ashkenazi Jews were also
distinguished. Ethnic outliers were excluded, as were the second of any monozygotic twins
and pregnant subjects. Continental ancestry of cohorts participating in each trait study is
presented in Extended data Table 1. Cohort genotyping and summary information are shown
in Supplementary Table 6, with age, sex, trait and homozygosity summary statistics given in
Supplementary Tables 9,10,, and 11.For case-control and trait extreme studies, patients or
extreme-only sub-cohorts were analysed separately to controls. Where case status was
associated with the trait under analysis the sub-cohort was excluded from that study (see
below).

Subjects within a sub-cohort were genotyped using the same SNP array, or where two very
similar arrays were used (e.g. lllumina OmniExpress and llluminaOmnil), the intersection

of SNPs on both arrays — provided the intersection exceeded 250,000 SNPs. Where a study
used two different genotyping arrays, separate subcohorts were created for each array, and

analysis was done separately. Paediatric cohorts were not included.

All subjects were genotyped using high density genome-wide (>250,000 SNP) arrays, from
Illumina, Affymetrix or Perlegen. Custom arrays were not included. Each study’s usual
array-specific genotype quality control standards for genome-wide association were used
and are shown in Supplementary Table 6. Only autosomal data were analysed.
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Phenotyping

We studied 16 quantitative traits which are widely available and represent different domains
related to health, morbidity and mortality: height, body mass index (BMI), waist : hip ratio
(WHR), diastolic and systolic blood pressure (DBP, SBP), fasting plasma glucose (FPG),
fasting insulin (FI), Haemoglobin Alc (HbAZlc), total-, HDL- and LDL-cholesterol,
triglycerides, forced expiratory volume in 1 second (FEV1), ratio of FEV1 to forced vital
capacity (FVC), general cognitive ability (g) and years of educational attainment (EA).
Phenotypic QC was performed locally to assess the accuracy and distribution of phenotypes
and covariates. Further covariates were included when the relevant GWAS consortium also
included them. The trait categories were anthropometry, blood pressure, glycaemic traits,
classical lipids, lung function, cognitive function and educational attainment, following
models in the GIANT34, ICBP35, MAGIC36, CHARGE?’, Spirometa38 and SSGAC3
consortia. The model for FEV1 did not include height as a covariate. Effect sizes for FEV1
therefore include size effects that also underpin height. Studies assembled files containing
study traits and the following covariates: sex, age, first three principal components of
ancestry, lipid-lowering medication, ever-smoker status, anti-hypertensive medication,
diabetes status and year of birth (YOB). Educational attainment was defined in accordance
with the ISCED 1997 classification (UNESCO), leading to seven categories of educational
attainment that are internationally comparable3®. LDL values estimated using Friedewald’s
equation were accepted. Cohorts without fasting samples did not participate in the LDL-
cholesterol, triglycerides, fasting insulin or fasting plasma glucose analyses. Cohorts with
semi-fasting samples fitted a categorical or quantitative fasting time variable as a covariate.
Subjects with less than 4 hours fasting were not included.

Where subjects were ascertained, for example, on the basis of hypertension, that sub-cohort
was excluded from analysis of traits associated with the disorder, for example blood
pressure. The traits excluded from meta-analysis are as follows: ascertainment on type-2-
diabetes, thus fasting insulin, HbAlc, fasting plasma glucose excluded; ascertainment on
hypertension, thus blood pressures excluded; ascertainment on venous thrombosis or
coronary artery disease, thus blood lipids excluded; ascertainment on obesity or the
metabolic syndrome, thus blood lipids, body mass index, waist-hip ratio, fasting insulin and
fasting plasma glucose excluded.

Somewhat unusually for a large consortium meta-analysis, the majority of the analysis after
initial genotype and phenotype QC was performed by a pipeline of standardised R and shell
scripts, to ensure uniformity and reduce the risk of errors and ambiguities (available at
https://www.wiki.ed.ac.uk/display/ROHgen/Analysis+Plan+production+release+3.0). The
pipeline was used for all stages from this point onwards.

Calling Runs of Homozygosity

SNPs with more than 3% missingness across individuals or with a minor allele frequency
less than 5% were removed. ROH were defined as runs of at least 50 consecutive
homozygous SNPs spanning at least 1500 kb, with less than a 1000 kb gap between adjacent
ROH and a density of SNP coverage within the ROH of no more than 50 kb/SNP, with one
heterozygote and 5 no calls allowed per window, and were called using PLINK?3L, with the
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following settings --homozyg-window-snp 50 --homozyg-snp 50 --homozyg-kb 1500 --
homozyg-gap 1000 --homozyg-density 50 --homozyg-window-missing 5 --homozyg-
window-het 1. The same criteria were used by McQuillan et al.3, except SNP density has
been relaxed to avoid regions of sparser coverage (still including 50 SNPs) being missed.
The sum of runs of homozygosity was then calculated (SROH) . F was calculated as SROH/
(3x10% ROH ) reflecting the length of the autosomal genome. Copy number variants (CNV)
are known to influence cognition?; however, prior calling of CNV and ROH in one of our
cohorts reduced the SROH by only 0.3%3, making it implausible that deletions called as
ROH influence our findings.

ROH called from different genotyping arrays

We show that SROH called with these parameters is relatively insensitive to the density and
type of array used (Extended data Fig. 7). We used 2.5 million SNPs available for 851
HapMap and 1000 Genomes Project*! samples from multiple continents to investigate the
effect of array when using our ROH-calling parameters in plink. The dataset included
samples of African, European, admixed American, South and East Asian heritage. By
subsampling SNPs from the 2.5 million we created array data for the commonly used
Illumina CNV370 and OmniExpress beadchips and the Affymetrix6 array for each
individual (see Supplementary Table 7 for details of the SNP numbers). The correlation in
SROH using different arrays on the same individuals was 0.93-0.94 for all pairwise chip
comparisons.

Trait association with SROH

The association between trait and SROH was calculated using a linear model in accordance
with equation 1. Additional covariates were fitted for some analyses (shown below) or for
some cohorts where analysts were aware of study specific effects (e.g. study centre). For
BMI, WHR, FEV1, FEV1/FVC and g, trait residuals were calculated for the model
excluding SROH, these residuals were then rank-normalised and the effect of SROH on
these rank-normalised residuals estimated. Triglycerides and fasting insulin were natural log
transformed. Additional covariates were as follows: age? was included as a covariate for all
traits apart from height and g. BMI was included as a covariate for WHR, SBP, DBP, FPG,
Fl and HbA1c. YOB was included as a covariate for educational attainment and ever-
smoking for FEV1 and FEV1/FVC. Where a subject was known to be taking lipid-lowering
medication, total cholesterol was adjusted by dividing by 0.8. Similarly, where a subject was
known to be taking anti-hypertensive medication, SBP and DBP measurements were
increased by 15 and 10 mm Hg, respectively.

Where the cohort was known to have significant kinship, genetic relatedness was also fitted,
using the mixed model, in accordance with equation 2. The polygenic model was fitted in
GenABEL using the fixed covariates and the genomic relationship matrix32. GRAMMAR+
(GR+) (ref. 42) residuals were then fitted to SROH as well as the full mixed model being
fitted simultaneously, using GenABEL’s hierarchical generalised linear model (HGLM)
function33, Populations with kinship thus potentially had three estimates of Brrop: using
fixed effects only, and using the mixed model approaches, (GR+ and HGLM) for SROH.
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To investigate potential confounding, where available, EA was added as an ordinal covariate
and all models rerun, giving revised estimates of Bgron. This is potentially an over
adjustment for g due to the phenotypic and genetic correlations with EA*3, However it must
be recognised that EA does not capture all potential environmental confounding.

Cohort phenotypic means and standard deviations were checked visually for inter-cohort
consistency, with apparent outliers then being corrected (e.g. due to units or incorrectly
specified missing values), explained (e.g. due to different population characteristics) or
excluded. Individual sub-cohort trait means and standard deviations are tabulated in
Supplementary Table 9 and age and gender information is in Supplementary Table 10.

Meta-analysis

Again as is routine in GWAMA, analysis was performed within homogeneous sub-
populations and only meta-analysis of the estimated (within population) effect sizes was
used to combine results between populations, avoiding any confounding effects of inter-
population differences in trait or genetic effect distributions. Inverse-variance meta-analysis
of all sub-cohorts” effect estimates was performed using Rmeta, on a fixed effect basis
(Supplementary Table 5 compares random effects meta-analysis). In the principal analyses,
for cohorts with relatedness, HGLM estimates of frron Were preferred, however where
HGLM had failed to converge, results using GRAMMAR+ were included. These results
were combined with those for unrelated cohorts on a fixed model only basis. Result outliers
were defined as individual cohort by trait results, which failed the hypothesis, cohort
(Berow) = pre-QC meta-analysis (Beron), With a t-test statistic >3. Analyses were
performed with and without outliers for Brron in phenotypic units and in intra-sex
phenotypic standard deviations (Supplementary Table 8). The principal results we present
are for Fron with outliers included for the hypothesis tests (which turns out to be more
conservative), but with outliers excluded when estimating Brron (ref. 44). Meta-analysis
was performed using inverse variance meta-analysis in the R package Rmeta, with Brron
taken as a fixed effect and alternatively as a random effect. The principal results are on a
fixed effects basis, with Supplementary Table 5 showing comparison with the random
effects analysis.

Meta-analyses were rerun for various subsets, according to geographic and demographic
features of the cohorts. Cohorts were divided into more homozygous and less homozygous
strata with the boundary being set so each within-stratum meta-analysis had equal statistical
power.
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Extended Data
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Extended Data Figure 1. Forest plot for cognitiveg
Individual sub-cohort estimates of effect size and the standard error are plotted. Sub-cohorts

are ordered from top to bottom according to their weight in the meta-analysis, so larger or
more homozygous cohorts appear towards the top. The scale of beta Frop is in intra-sex
standard deviations. The meta-analytical estimate is displayed at the bottom. Sub-cohort
names follow the conventions detailed in Supplementary Table 6 and the Supplementary
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Table 11 legend. Sample sizes, effect sizes and P values for association are given in Table 1.
This trait was rank transformed.

885Talana L
K%rcula .
Vlsgé.g . .

ap300 .
685&3 cT .

I|fT .

g mni . .
B T_OMNI .

EAS controls

THI EAS cases
E (s“,UT 370 .

co sac .

? PSFam .
ttera‘am _Study1 : .

famhs .

BFrox

Extended Data Figure 2. Forest plot for educational attainment
Individual sub-cohort estimates of effect size and the standard error are plotted. Subcohorts

are ordered from top to bottom according to their weight in the meta-analysis, so larger or
more homozygous cohorts appear towards the top. The scale of beta Frop is in intra-sex
standard deviations. The meta-analytical estimate is displayed at the bottom. Sub-cohort
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names follow the conventions detailed in Supplementary Table 6 and the Supplementary
Table 11 legend. Sample sizes, effect sizes and P values for association are given in Table 1.
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Extended Data Figure 3. Forest plot for height

Individual sub-cohort estimates of effect size and the standard error are plotted. Subcohorts
are ordered from top to bottom according to their weight in the meta-analysis, so larger or
more homozygous cohorts appear towards the top. The scale of beta Fron is in intra-sex
standard deviations. The meta-analytical estimate is displayed at the bottom. Sub-cohort
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names follow the conventions detailed in Supplementary Table 6 and the Supplementary
Table 11 legend. Sample sizes, effect sizes and P values for association are given in Table 1.
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Extended Data Figure 4. Forest plot for forced expiratory lung volume in one second
Individual sub-cohort estimates of effect size and the standard error are plotted. Subcohorts

are ordered from top to bottom according to their weight in the meta-analysis, so larger or
more homozygous cohorts appear towards the top. The scale of beta Frop is in intra-sex
standard deviations. The meta-analytical estimate is displayed at the bottom. Sub-cohort
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names follow the conventions detailed in Supplementary Table 6 and the Supplementary
Table 11 legend. Sample sizes, effect sizes and P values for association are given in Table 1.
This trait was rank transformed.

Cognitive g+ Education Attained Height FEV1+
a
African =
African | E Asian ] African )
Eur Isolate il Eur Isolate Eﬂiolgglﬁe - Eur Isolate Il
European— [} European i Finland - European =
Finland— il Hispanic—m Finland 1l
SC Asian u
& & I % 0 & I | PR T R O ik & &
8 4 0 8 4 0 8 4 0 8 4 0
b
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p Fron
C
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8 4 0 8 -4 0 8 4 0
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Extended Data Figure 5. Signals of directional dominance are robust to stratification by
geogr aphy or demographic history or inclusion of educational attainment as covariate

(a) Cohorts are divided by continental biogeographic ancestry (African (15 sub-cohorts),
East Asian (5), South & Central Asian (10), Hispanic (3)), with Europeans being divided
into Finns (13), other European isolates (self-declared, 23), and (hon-isolated) Europeans
(90). Meta-analysis was carried out for all subsets with 2000 or more samples available.
Sample numbers are as follows: cognitive g, Eur isolate 6638, European 44,153; educational
attainment, African 4811, Eur isolate 8032, European 55,549, Finland 9068; height, African
21,500, E Asian 30,011, Eur isolate 23,116, European 228,813, Finland 30,427, Hispanic
5469, SC Asian 13,523; FEV1, African 6604, Eur isolate 4837, European 49,223, Finland
2340. BeroH is consistent across geography and in both isolates and more cosmopolitan
populations. (b) Cohorts were divided into High and Low ROH strata of equal power and
meta-analysis repeated — the effects are consistent across strata for all four traits. The mean
SROH for the high and low strata are 13.4 and 4.3 Mb for cognitive g; 28.1 and 5.1 Mb for
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education attained; 31.9 and 10.8 Mb for height; and 41.4 and 4.5 Mb for FEV1. (c) To
assess the potential for socio-economic confounding, where available, educational
attainment was included in the regression model (edu) and compared to a model without
educational attainment (none) in the same subset of cohorts. The signals reduce slightly
when the education covariate is included; the analysis is not possible for educational
attainment as a trait. For cognitive g, numbers are 36847 and 36023 for edu and none; for
height 131,614 and 120,945; and for FEV1, 15717 and 15425. The numbers differ because
of missing individual educational data within cohorts. + indicates phenotype was rank
transformed. FEV1, forced expiratory lung volume in one second; g is the general cognitive
component (first unrotated principal component of test scores across diverse tests of
cognition); SC Asian is South & Central Asian, E Asian is East Asian, trait units are intra-
sex standard deviations and the genomic measure is unpruned SROH.
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Extended Data Figure 6. Signals of directional dominance arerobust to model choice
Meta-analytical estimates of effect size and standard errors are plotted for various models.

Fixed indicates no mixed modelling was used, gr res indicates the GRAMMAR+ residuals

were fitted and hglm indicates the full hierarchical generalised linear mixed model was used.

+ indicates the phenotype was rank transformed; FEV1 is forced expiratory lung volume in
one second; Cognitive g is the general cognitive factor. 15,355 subjects were used for
cognitive g, 36,060 for educational attainment, 89,112 for height and 15,262 for FEV1.
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Extended Data Figure 7. Correlation in SROH for different genotyping arraysusing HapMap
populations
In panels (a) — (c), X and Y axes show SROH (sum of runs of homozygosity) from 0-30 Mb

(30,000 kb). il1370: Illumina CNV370, aff6: Affymetrix6, illomni: lllumina OmniExpress.
The graphs are shown for the specific plink call parameters used. (d) Sample numbers per
continent are presented in a bar chart. AFR: African, AMR: Mixed American, ASN: East
Asian, EUR: European, SAN: South Asian. Only samples with SROH below 30 Mb are
plotted, to be conservative to the effect of outliers, which have very strongly correlated
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estimates of SROH (r = 0.96-0.97 for comparisons including such very homozygous
individuals). In these plots, the correlation between SROH called by the two arrays, r =
0.93-0.94.

Extended data Table 1
Continental ancestry of cohorts participating in each
trait study

The first number in each cell is the number of participants with that continental ancestry.
The second number is the number of sub-cohorts. BP is blood pressure; FEV1 is forced
expiratory lung volume in one second; FVC is forced vital lung capacity; FP is fasting
plasma; HbAlc is haemoglobin Alc; HDL/LDL are High/low-density lipoprotein; g is the
general cognitive factor (first unrotated principal component of test scores across diverse
domains of cognition). S/C Asian is South & Central Asian.

African East Asian | European Hispanic | SIC Asian | All
BMI 21689/15 29009/5 | 279400/117 7836/3 13464/10 | 351398/150
Cognitive g 1539/1 NA/NA 49559/22 - - 51098/23
Diastolic BP 17074/12 24200/5 204742/85 7284/3 12876/9 | 266176/114
Education Attained 4811/4 NA/NA 79576/42 - 338/1 84725/47
Fasting Insulin 6895/8 1603/1 72006/49 - 6303/5 86807/63
FEV1 6604/5 617/1 58089/27 825/1 - 66135/34
FEVI/FVC 6565/5 616/1 57888/27 822/1 - 65891/34
FP Glucose 8942/9 1615/1 122368/74 1938/1 6921/5 141784/90
HbAlc 6629/4 694/1 92732/31 4038/2 7509/4 111602/42
HDL Cholesterol 15099/13 10478/5 215621/92 4426/3 12508/9 | 258132/122
Height 20300/14 30011/5 | 281369/114 5469/2 13523/10 | 350672/145
LDL Cholesterol 13375/11 2503/2 172245/77 4340/3 11186/8 | 203649/101
Systolic BP 17023/12 24424/5 205253/85 7225/3 12859/9 | 266784/114
Total Cholesterol 15130/13 20187/5 209421/91 4491/3 11674/8 | 260903/120
Triglycerides 13886/12 2542/2 181526/84 2745/2 10688/7 | 211387/107
Waist-hip ratio 8182/7 2549/2 171753/73 1446/1 12598/9 196528/92
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Runs of Homozygosity by Cohort
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Figure 1. Runs of Homozygosity by Cohort
The sum of runs of homozygosity (SROH) and the number of runs of homozygosity

(NROH) are shown by sub-cohort. . Populations differ by an order of magnitude in their
mean burden of ROH. There are clear differences by continent and population type both in
the mean SROH, and the relationship between SROH and NROH.. SC.Asian is South &
Central Asian, E.Asian is East Asian, Eur.lsolate is European isolates. The ten most
homozygous cohorts are labelled: AMISH are the Old Order Amish from Lancaster County,
Pennsylvania; HUTT, S-Leut Hutterites from South Dakota; NSPHS, North Swedish
Population Health Study, 06 and 09 suffixes are different sampling years from different
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counties in Northern Sweden; OGP, Ogliastra Genetic Park, Sardinia, Italy; Talana is a
particular village in the region; FVG, Friuli-Venezia-Giulia Genetic Park, Italy, omni and
370 suffices refer to subsets genotyped with the Illumina OmniX and 370CNV arrays;
HELIC, Hellenic Isolates, Greece, from Pomak villages in Thrace, and CLHNS, Cebu
Longitudinal Health and Nutrition Study in the Philippines.
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Figure 2. Effects of genome-wide homozygosity, BrroH, On 16 traits
Four phenotypes show a significant effect of burden of ROH: height (145 sub-cohorts),

FEV1 (34), educational attainment (47) and general cognitive ability, g (23). HDL and total
cholesterol are not significantly different from zero after correcting for 16 tests and no effect
is observed for the other traits. To account for the different numbers of males and females in
cohorts and marked effect of sex on some traits, trait units are intra-sex standard deviations.
Beron is the estimated effect of Fron 0N the trait, where Frop is the ratio of the SROH to
the total length of the genome. 95% confidence intervals (Cls) are also plotted. + indicates
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phenotype was rank transformed, * indicates phenotype was log transformed. BMI, body
mass index; BP, blood pressure; FP fasting plasma; HbAlc, haemoglobin Alc (glycated
haemoglobin); FEV1, forced expiratory volume in one second; FVC, forced vital capacity;
HDL, high density lipoprotein; LDL, low density lipoprotein.
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Table 1
Effects of genome-wide burden of runs of homozygosity on four traits

P-association is P value for association, P-heterogeneity is P value for heterogeneity in a meta-analysis
between trait and unpruned Fron, Brron-SD is the effect size estimate of Fron expressed in units of intra-sex
phenotypic standard deviations and SE is the standard error. Brron-units is the effect size estimate for Fron =
1 expressed in the measurement units and SE the standard error. The P values for those traits showing
evidence for association are calculated including 5 outlying cohort-specific effect size estimates (an outlier
was defined as T-test statistic over 3 for the null hypothesis that the cohort effect size estimate equals the
meta-analysis effect size estimate), which is conservative as the majority of these are in the opposite direction.
Beta estimates however exclude these outliers, for which there is evidence of discrepancy, and should thus be
more accurate. + indicates phenotype was rank transformed; FEV1 is forced expiratory lung volume in one
second; g is the general cognitive factor (first unrotated principal component of test scores across diverse
domains of cognition).

Phenotype Outliers Height FEV1+ Educational Attainment  Cognitive g+
Subjects 354,224 64,446 84,725 53,300
P-association Included <1x10730 2.1 x107 1.8 x 10710 2.5x10710
P-heter ogeneity Included 0.014 0.10 1.2x107° 0.071
Breron-SD Excluded -2.91 -3.48 -4.69 -4.64
SE Brron-SD Excluded 0.21 0.73 0.58 0.73
BrroH-UNits Excluded -0.188 -2.2 -12.9 -4.64
SE Brron-units Excluded 0.014 0.46 1.83 0.73
Units m litres years SD
First cousin offspring effect ~ Excluded -1.2 -137 -9.7 -0.29
Units cm ml months SD
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