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Oa nABeAa va euxapiIoTAOW TOov KOBnynTi Hou KUplo A. ZautréAa, yia Tnv
kaBodrynon Kai Tnv TTOAUTIUN BonBeia TTou pJou TTPocE@epe KaB' 6An Tn didpkKeia
NG dlaOpPPWOoNg Kal OAOKAAPWONG TNG TTapoloag TITUXIOKAG PEAETNG. ETTiong,
Ba ABeAa va guxapIoTAowW Toug KaBnynTég KUpioug B. Zraupivo kai . M1Téokou
ylo TNV UTTOOTAPIEA TOug, KOBWG Kal yia TIG TTOAUTIEG OUMPPBOUAEG TOUG OTO
oXedIaouo NG €peuvag Kal aTn owaoTr] diegaywyn TnG. AKOun, BepPA uXapPIOTW
Tov KUpio N. AvdpikdtToulo kai Tnv Kupia T. Xiou, yia Tnv kaBodriynon Toug 0Tn
XNMIKA avaAuon kai emeepyacia Twv Kpaolwyv, Kabwg Kal yia TIG TTOAUTIUES
OUMPBOUAEG TOUG yIa TNV APTIO EKTEAEON TWV AVAAUCEWV.

Emiong, 6a ABeAa va euxapioTiow Tov KUpIo X. MNatrapixanA, mueAnty A, Tou
M.F.N.A. «AAe€avdpar, yia TNV Ayoyn ouvepyaaia Tou Kal yia Tn QINogevia Tou
OTO QYYEIOAOYIKO EPYACTHPIO TOU VOOOKOEIOU, KaBWG Kal TOug yiatpoug kupio K.
Aclvaoupidn kai kupio M. Kapdtln yia Tnv TToAUTIUN BorBeid Toug.

[Siaitepa Ba ABeAa va euxapioTAow Tnv Kupia A. TkpiAAa kal Tnv kupia X.
MaTtoouka yia Tnv avekTiuntn PorRBeid Toug PETPNOEIS Twv OEIYNATWY KAl TWV
TTPOOBIOPIOUO TWV AITTIBIWV KAl TOU IVWdOoYOVou.

Euxapiotw, akéun Tov kupio . Aedouaon kai TG kupieg M. Mpaocd kal . ZwkKapn
yla TNV TTOAUTIUN BorBeid Toug aTtn dnuioupyia Tpatre(ag DNA.

TéNog, Bepuég euxapiaTieg aiCouv oTnv Kupia M. Zitapd, yia TNV QVEKTIUNTN
KaBodrynon Tng Kal Tn JeyaAn TrpoBupia TTou eTTESEICE yia TN GTATIOTIKN avaAuon

TWV OTTOTEAECPATWY TNG EPEUVAG.
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NepiAnwn

H TTapouca €peuva €xel wg oKoTo Tn digpelivnon Tng ofeiag emidpaong
TOU KOKKIVOU KpaoloU Kal Twv ETMPEPOUG  OUCTATIKWY TOU  (QAKOOA,
avTIOEEIBWTIKEG OUaies), 0Tn AeiITtoupyikdTATa Tou £vdoBnAiou, aocBevwv ol oTToIOI
éxouv ekdnAwoel oTegaviaia vooo. Mapd 1o yeyovog OTI Ta TeAeuTaia 20-30
XPOvia €XEl KATOypPOAPEi HEYANOG aPIOUOG  ETTIONUIOAOYIKWY  HUEAETWV TTOU
OuoXeTiCEl TN XpoOvia KaTtavaAwaon MPETPIOG TTOoOTNTAG KOKKIVOU KPaoioU e
MEIWPEVO  KivOuvo oTeQavidiog vooou, eival TTOAU  Aiye¢ o1 €peuveg TTou
aoyxoAouvtal pe Tnv o&eia dpdon Tou KpaaoioU Kal Twv CUCTATIKWY Tou. ETTiong,
gival eEAAXIOTEG 01 €peuveg TTOU PEAETOUV TNV ofgia €TTidpacn Tou Kpaolou OTn
Aeiroupyia Tou evdoBnAiou, TO oTroio onuepa Bewpeitar 6T TTaiCEl TOv TTIO
KaBopIoTIKG pOAo oTnv ekdAAWON Kal €EEAIEN TNG aTE@AVIAIAG VOTOU.

21n PeAéTn Ba xpnoiyotroinBolv 15 aobBeveig pe oteaviaia vooo, ol
oTroiol o€ OUO OIAPOPETIKEG £PYACTNPIOKEG NUEPEG Ba kartavaAwoouv 250ml
KOKKIVOU KpaaioU 1} 250ml kpaoloU at1rd 1o o1roio €xel apaipeBei To aAkoOA. Me
TIG KOTAAANAEG €EeTATEIG KAl AIOANYieg Ba yivouv PETPRAOEISC OTO Qiya Kal oTo
evooBnAI6 Toug TOCO TIpIV TNV TTOGON Tou KpaaioU 6co kal 30, 60 kal 90 Aetta
MET& atTd auTh.

ATTO Ta ATTOTEAECUATA AVAMEVETAI VA TTPOKUWOUV CUUTTEPACHATA YIa TNV
o&eia dpdon Tou KpaaioU Kal TwWV CUCTATIKWY TOU g€ dIAQOPOUG TTAPAYOVTEG TOU
aipatog (Aimmidia, Tapdyovteg TAENG, TTapdyovTieg Tou €vdoBnAiou) kal oOTn
Aeitoupyia Tou evdoBnAiou. ETriong, utTopei va yivel oUykpion TnG ogeiag Pe Tn
Xpovia dpdcon Tou KpacoloU Kal TwV CUCTATIKWY TOU, EVW TAUTOXpova gival dSuvaTd
vVa TTPOKUWOUV KATTOIO CUMUTTEPACHUATA OXETIKA YE TO AV N EUEPYETIKH dPACN TOu
KOKKIVOU KPOCIOU OQEIAETal GTO OAKOOA TTOU TTEPIEXEI I} OTA UTTOAOITTA CUCTATIKG

TOU.



Eicaywyn

Emodnuiohoyikég peNETEG €xouv  Beifel Ta TeAeutaia  xpovia, OTI N
katavédAwon 20-30ypappapiwv aAKoOA T pépa, ouvdéeTal pe peiwon Tou
KivdUvou eupaviong ote@aviaiog vooou, EUPPAYHaToOg TOU PUoKapdiou, KaBwg
Kal TNG BvnoiudtnTag TTou ouvodelel TIG aoBéveleg auTég[1,2]. Av Kal €xouv
TEPIYPAPEI  BIAPOPOI  PNXAVIOUOI Ol  OTToI0I  EVOEXOUEVWG  EUTTAEKOVTOI N
UTTEIoEPXOVTAl OTOV TPOTTO BPACNG TOU OIVOTTVEUNATOG, OTTWwG N au¢non tng HDL,
N YEiWON TNG CUCCWPEEUONG TWV AIJOTTETAAIWV Kal n augnon Tng IvwdoAuong[3],
QPKETOI €peuvNTEG ATTOBIOOUV QUTH TNV EUEPYETIKI OPACN OTO KPACi Kal Ol oTa
GA\a aAkoolouxa TToTA[4].  MAAIOTA, N TTEIPAPOTIK OUYKPION TNG £TTidpAcNS
Ol0QOpwyv TUTTWV KpacoloU aTtn Asimoupyia Tou evdoBnAiou, KaTédeige OTI TO
KOKKIVO Kpaai TTou wpiuddel oe EUAIva BapéAia kar Oxi Ta dAAa €idn kpaaiou eival
autdé TIOU TTOPOUCIACEl  €UEPYETIK OpAcn €vavil Twv  KAPOIAYYEIOKWY
voonuaTtwyv[5]. H emidpaon autr, eivar mOavd va o@eileTal atn PeEyaAUTEPN
OUYKEVTPWON AVTIOEEIBWTIKWY OUCIWV OTO KOKKIVO Kpaai o€ oUyKpIon YE Ta GAAa
€idn kpaoiou[6].

O1 didgopeg TTOAUQaIvOAEG TTOU [picKovTal OTO KOKKIVO Kpagdi, €Xouv
OuoxeTIoOei pe peiwon Tou KivoUvou ekdNAwONG oTepaviaiag vooou[7-9] e
O0IdPOPOUG PNXAVIOPOUG OTTWG N deiwon tng emdekTikétnTag tng LDL o€
ogedwaozelg, N peiwan TNG cucowpeuang alyoTTeTaAiwv[10], aAAd kai n BeAtiwon
NG Aeiroupyiag Tou evdoBnAiou[11]. H TeAeuTaia autr dpAan Twv CUCTATIKWY TOU
KOKKIVOU KpacolioU £xel 1I0IIiTEPN onuagia, Kabwg Ta TEAEUTaia Xpovia augaveral
oTadiakd n atmmodoxr Tng utdBeong om n ducAeiroupyia Tou evdoBnAiou TTailel
peiCova poAo oTnv eupavion kKal eEENIEN TNG aBnpwuaTikng dladikagiag Kal Tng
oTE@AvIaiag vOOOU YEVIKOTEPQ.

Méxpl onuepa €xouv yivel dIAQopeg HEAETEG in vitro TTou eEeTdlouv TNV
€mMidOpACN TOU KPAOIOU, I OUYKEKPIYEVWY QVTIOLEIDWTIKWY OUCIWV auTol o€
KaAAiepynuéva evooBnAiakd kKUTTapa[12-15] kai eAAXIOTEG in vivo PeAETEG[16-17].
2TIG €PEUVEG AUTEG DlAPAiVETAl OTI TOOO TO KOKKIVO KPOTi, 600 KAl HEJOVWHEVA Ol
OIAQOoPEG  aVTIOEEIBWTIKEG ouaieg Tou, emnpedlouv BeTikd Tnv  evdoBnAiakn
Aeitoupyia. EUAoya AoItrdv, dnuIoupyEiTal TO EPUWTNUA OXETIKA WE TO TToIa €ival N

ogeia emidpacn Tou KOKKIVOU KPaoloU i TwV CUCTATIKWY Tou oTnv evooBnAiakn



AgiIToupyia in vivo, Kal PE TTOIOUG PnXaviopoug emituyxdverar auth. Mévo duo
MEAETEG €peuvoUlv TNV o&eia eTTidpacn Tou KpaoloU Kal TwV CUCTATIKWY TOU OTN
Aeiroupyia Tou gvdoBnAiou, og deiyua uyIwV ATOPWY, KAl OTIG OTTOIEG TTPOKUTITEI
o1 MBavoTaTa Ta dIAQOoPa CUCTATIKA TOU KPACIoU TTEPAV TOU GAKOOA BEATILOVOUV
TNV evdobnAiakr Asiroupyia[18-19]. Atropével AoITTov va eAeyxBei edv onueiwveTal
BeATiwon Tng Aeimoupyiag Tou evdoBnAiou Kal o acBeveig Pe oTe@aviaia vooo Kal
€av n BeAtiwon autr) ptropei va atrodoBei 0To AAKOOA 1 OTIG QVTIOLEIDWTIKEG
oucieg Tou Kpaoiou. Emiong, cival TTOAU onuavTikd va digpeuvnBei €dv n oéeia
ETTIOPOCN TOU KPAOIOU OTOUG TTAPAYOVTEG KIVOUVOU Tng oTe@aviaiag véoou
(AiTidIa, TTapdyovTeg TAENG) €ival To iBI0 EUEPYETIKA OCO Kal n €MidOPACT) TOU O€
Xpovia Baon [2, 20, 21].

EtTopéviwg 0 oKOTTOG TNG TTapoucag WEAETNG gival n digpelvnon TnNG o&eiag
ETTIOPAONG TOU KOKKIVOU KPOOIOU KAl TOU KOKKIVOU KPOOIOU XwPIiG aAKOOA, OTn
AeiroupyikétnTa Tou €evdoBnAiou, ota Aimmidla, o€ TTapdyovTieg TAENG Kal o€

TTapAyovTEG TOU evOOBNAioU acBevwv TTOU €X0oUV EKONAWOCEI aTEQaviaia vooo.



MpoéAoyog

ESw kaI apkerd xpovia, Ol ETMOTAPOVEG €£XOUV CUUTTEPAVEl OTI N
KatavaAwaon aAKoOA kal o Kivouvog BavdaTtou atod didgopa aitia €xel oxnpa U (U
— shaped curve), kaBwg n uttepPoAIkr] KaTavaAwon aAKoOA au&dvel Tov Kivouvo
Bavdtou OUuyKpPITIKG ME TN METPIO KaTavaAwaon (mepirou  20-30ypauudpia
aiBavoAng/ nuépa), evwdy Ta ATOMA MPE METPIO KOTAVAAWGON OAKOOA, €xouv
MIKPOTEPN OvnoiudtnTa CUYKPITIKA PE auTOUG TTOU amréXouv TTARPWG atmod Tn

XPAON OAKOOA[2].
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Drinks per day [2]

H €€nynon tou @aivopyévou autoU atrodideTal OTO YEYOVOG OTI PETPIA
KatavAdAwon oAKOOA €xel OuoxeTioBei pe pelwpévo Kivduvo Bavdartou atrd
Kapdlayyelakd vooruarta[22], kabwg Bewpeital 0TI dTopa Pe KatavaAwon 1-2
TOTWV  KABNuePIVA, €xouv aToKTACOEl €éva  €idog TIpooTaciag £vavil Tng
oTEQAVIAiag VOOOU.

To @aivoyevo autd OlepeuvhiBnKe apxiKa eEaitiag Tou Aeyopevou
«yaAAIKoU TTapadofou», oU@wva Pe To oTToio o1 F'aAAoI av kai €xouv diaTpo®n 3
POpPEG TTEPITTOU TTI0 TTAOUCIA 0 Kopeopéva AITTapd kal uywnAdétepa etmireda
XOANOTEPOANG KOl aPTNPIAKNAG TTiEONG, TTApouciGlouv 2,5 QOPEG HEIWPEVO
Kivbuvo Bavdrtou amod oTtegaviaia vooo[23]. MNipw amd 10 evdlapépov auTd

NTNUa, €xouv yivel TTOAUAPIBUEG UEAETEG TTPOKEINEVOU va €EnynBei To @aivouevo



autd. Av Kal Xpeliddovial OKOUN OPKETEG €PEUVEG TTAVW OTO OUYKEKPIUEVO
avTIkeipevo, dev eival Aiyeg o1 PeAETEG TTOU deixvouv OTI TO «YOAAIKO auTd
Tapadofox», YTTOPEi va CUOXETIOBEI pe Tnv augnuévn katavaAwon oAKooA oTn
aAAia [23,24].

O1 pnxaviopoi pe Toug oOTIoioUG Bewpeital OTI TO OAKOOA  QOKEi
TIPOOTATEUTIKA dpdon evaAvTia OTn oTe@aviaia voéoo, oXeTiCovTal TTPWTIOTWS HE
TNV €TMidOPACH TOU OTIG NITTOTTPWTEIVES. I0 ouykekpiyéva, PETPIA KaTavAAwon
aAKOOA 00nyei o€ auénon Tng HDL ANitToTTpwTeivng Kai TnG atroNITToTrpwTeEivng A-l
Kal gival mBavd va oxeTifeTal Kal PE MEIWON TNG Ouykévipwong Lp (a) aTo
aipa[25,34]. Emiong, éxer Bpebei Tmwg péTpia katavdAwon aAKooA odnyei o€
MEIWOoN TNG CUCOWPEUONG AIMOTTETAAIWY [24,26], evwy OnuavTikrp dpdon Tou
aAKOOA £xel TTapatnpenBei oToug alpooTaTikoug TTapdyovTeg Tou aipatog [27]. Mo
AvOAUTIKA, oUPQwva PE TIGC avaAuoelg TG €peuvag Framingham, oAAG Kol pe
Baon aAAeg peAETeG, kKaTavAAwon 2-3 TTOTWV TNV nuépa odnyei o€ peiwon Twv
EMTTEOWV IVWBOoYOVOU Kal alEnan Tou EVEPYOTTOINTH) Tou TTAacpivoyovou [28,30],
YyEYyovog TTou BonBdel oTn Peiwon Tou oxXnuaTtiopuou BpouBwY Kal TNG amoepa&ng
TWV ayyeiwv.

Oa TPETTEl va OoNUEIWBEl TTWG yIo OPKETA XPOvIa Kal PEXPI CAUEPQ,
UTTApPXEl JIa EvTovn SIaNAxXn OTOV ETTIOTNUOVIKO XWEO, OXETIKA UE TO AV TO Kpaaoi
1 KATTolo AAAO aAKOOAOUXO TTOTO €ival eKeivo TTOU TEAIKG OONyeEi O€ HPEIWUEVO
Kivduvo BavdTtou atré oTte@aviaia voéoo, i e AAAa Adyia av To aAKOOA 1 KATTOIEG
GAAEG ouaieg TTOU TTEPIEXOVTAI OTA GAKOOAOUXO TTOTd, €ival €KEIVEG TTOU AOKOUV
TpooTATEUTIKI)  Opdon. Av  kal Oev  €xouv TIpoKUWel KATTOIA  AOQOAR
OUNTTEPACHUATA WG TTPOG TO €i00G TOU TTOTOU TTOU UTTEPEXEl EVAVTI TWV GAAWV
EVAVTIO OTN aTe@aviaia vooo, €TmONUIOAOYIKEG EPEUVES £XOUV OEIEEI OE QPKETEG
TTEPITITWOEIG OTI TO KOKKIVO KPOai OUOXETICETAl apvnTIKA ME TNV EUQAVION
aTe@aviaiag vooou Kal Oxl Ta GAAa aAkooAoUxa TToTa (MTTUpa, AEUKO Kpaai,
KOVIGK)[31,32]. Av OKEQPTEI KOVEIG OTI TO KOKKIVO KPAai EKTOG ATTO OAKOOA TTEPIEXEI
Kal ekatovTtddeg GAANeg ouaieg (@AaBovoeidn, avBokuaviveg, TTOAUQAIVOAEG), ival
mOavo n €uepyeTIK OpAON TOU KOKKIVOU KPAoloU va o@eiAeTal oTIG DIAQOpPES
0ouUCieg TTou TTEPIEXEI Kal OXI HOVO GTO OAKOOA [33].

H utréBeon o1 Ta didpopa €idn TTOAUPAIVOAWY Kal GAAWY avTIOEEIDWTIKWY

OUCIWV TTOU BPioKOVTAl OTO KOKKIVO KPAOi ] Kal 0€ GANEG TPOYEG, iICWS odnyouv



oTn Peiwon Tou KIvOUvou Bavdarou atrd oTe@aviaia vooo, EMRERAIWVETAI EV PEPEI
aTTO KATTOIEG ETTIONMIONOYIKEG MEAETEG. 2TIC PEANETEG AUTEG, OTTWG €ival N PEAETN
TWV 7 XWwPWwv, TIPOKUTITEI TO OUuTépacua OTI N HETpIa  KaTtavaAwaon
QAaBOVOEIdWY CUOXETICETAlI apvnNTIKA PE TN BvnoiudtnTa a1rd oTeQaviaia vooo
[35,36], yeyovog 1Tou uttodnAwvel 0TI 01 HOVO TO aAKOOA, aAAG Kail T UTTOAOITTA
OUCTATIKA TOU KPAaoIoU evEXOVTAl O PNXAVIOPOUG TTPOCTATEUTIKOUG yId Tn vOoO
auTn.

Meipapatikég JEAETEG TTOU Eyivav TTPOKEIMEVOU va dlgpeuvnOei n dpdon Twv
TTOAUQAIVOAWVY KAl va YiVEl KATAVONTOG KATTOIOG HNXAVIOPOG dpAong Toug,
amédwoav  TMOAU onuavTiKd CUPTTEPAoUATa OXETIKA WE TNV €midpacn Tng
KatavaAwong TToAU@aivoAwv oTov opyaviopuod. Mo avaAutikd Bpébnke OTI n
KatavadAwon Kpaolou Xwpic aAKOOA €ixe wg amoTéAecpa Tnv aug¢non Twv
emmédwv ¢ HDL oT10 aipa, TouU OTTWG €ival yvwoTo atroTeAel  évav
TTPOOTATEUTIKO TTapdyovia oTnv  €EEMIEN TnG  aBnpookAnpwong[37]. ‘Evag
0eUTEPOG  PNXAVIOUOG TTOU  OTTOOEIKVUEI TNV EUEPYETIK  dpdon  Twv
QAVTIOEEIBWTIKWY OUCIWV TOU KOKKIVOU KPAaoIou gival n YEiwon TNG CUCCWPEUONG
aigotreTaAiwv. H 0pdon auth €xel yeAeTNBei atrd €peuveg o€ avBpwWTTOUG, TOGO in
vitro [15,38] oeg kaAMigpynuéva aigotreT@Aia, 6co Kkai in vivo [39] o€ uyIAg
avBpwTToug o1 oTroiol PeETd amd KaTtavAAwon Xupou otd oTaguAia yia 1
eBOouGda onueiwoav Peiwon otV IKAVOTNTA CUCCWPEUONG TWV QINOTIETAAIWY
TOoug. To yeyovog autd €pxeTal o€ avTIBIAOTOAR PE TNV KatavdAwaon xupou atmod
TTOPTOKAAIO i} YKPEITT — QPOUT TTOU AV KAl TTEPIEXOUV KATTOIEG QVTIOEEIOWTIKEG
oucieg dev odAynoav ota idla euepyeTik@ ammoteAéopara [39]. Emiong, n
KatavaAwon avTioeIdwTIKWY ouaiwy aTa Tpo@iua [40] kal eIIKOTEPA TWV OUCIWYV
TTOU BpiokovTal aTo KOKKIVO Kpaai [41,42], BpéBnke OTI YeIvouv Tnv o&eidwan
¢ LDL Amrompwreivng, audavovtag 10 XpOvo TTou pecOAafei uéxpr Tnv
o&eidwan Tng oTov opyaviouo (lag time). TEAOG, TTOAU anuavTIKOG INXAVICHOS YIa
TNV €UEPYETIKA OpAon Twv avTIoLEIdWTIKWY OUCIWV Tou KpacioU eival n
gvepyotroinon NG ékkpiong povogeidiou tou alwtou (NO) tTou atroTelei Tov
KUPIOTEPO ICWG ayyeIodIAoTAATIKO TTapdyovTa. 2 PEAETEG in vivo, OTTOU BOBNKE
XUMOG atmd OTa@UAId Ot Uuyiig avBpwTtroug, Trapatnpenénke BeAtiwon g
AeiroupyikéTNTag Tou €vdoBnAiou péow Tng aug¢nong Tng diacToAAg Tou (flow

mediated dilatation — FMD) ka1 au¢nong ¢ ékkpiong NO [15,16,49]. ETriong, o€



avTioToIXa TrEIpdPaTa in vitro 61TOU XpnoipoTToiNdnkav dakTUAIOI apTnPIwY aTTd
Kouvéhia [43], | emipueg [44,45], TTapatnpnénke o611 n TPOoBNKN KAtdAANANg
TTOOOTNTAG TTOAUQAIVOAWY KpaaioU odrynoe oTtnv auénon Tng ékkpiong NO kai
yia TpwTn @opd atrodelkvUETal TTEIPAPATIKG OTI n KUpIa &pAcn TwWV OUCIwV
QuUTWV €ival N evepyoTToinan Tou unxaviopou ékkpiong NO kal 6x1 n TTpooTacia
NG OIA0TTOCONG TOU OO €AeUBepeg pifeg ofuyovou, OTTWG TTIOTEUOTAV OTO
TapeABOV [45]. O TeAeuTtaiog aAutdg UNXaviopog €xel 101aiTepn onuacia 10T
onuepa TTAéov Bewpeital 0TI TO evO0BRAIo Twy ayyeiwv TTaidel éva duvapikd poAo
oTn oTe@aviaia voéoo Kal n opaAn Asitoupyia  duoAeiToupyia Tou atroTeAEl éva
onuavTike Otiktn TNG €éKkTaong kKai TG €EENIENG TNG aBnpwudTwong [46].
Emopévwg, OAol ekeivol ol TTapdyovieg TTou eTnpeddouv Tnv  €vOoBnAIaKr
AeiToupyia pag divouv onuavTIKEG TTANPOYPOPIES YIa TO TUVOAO OXeDOV TNG vOoou.

ATTO OAeg TIC TTOPATTAVW MEAETEG YyiveTal kaTtavontd o1l n  pPETpIa
KATavaAwon KOKKIVOU KPaoIoU TTPOOQEPEl EUEPYETIKA OTTOTEAEOUATO WG TTPOG
TOoV KivOuvo eu@dviong i Bavdarou amd oTepaviaia vooo, 1600 €gaiTiag Tou
OAKOOA TTOU TTEPIEXEI, OO0 Kal e§aITiag Twv d1Ia@OPwWV avTIOEEIBWTIKWY TOU OUTIWV
ME dIAQOoPOUG UNXaVIOUOUG. OuwG, To JEYOAUTEPO PEPOG TWV EPEUVIDV EEETALEI TN
ox€on KpaoioU, aAKOOA Kal avTIOZEIBWTIKWY HE Tn OTEQaviaia vOoO E€iTe ME
EMONUIOAOYIKEG, €ITE MPE TIPOOTITIKEG, €iTE PE TTOPEMPOATIKEG MEAETEG HEYAANG
didpkelag. Aiyeg eival ol peAéTeg exkeiveg TTou €€eTAlouv €dv OAoI oI TTOPATTAVW
MNXaviopoi 1oxUouv Kal oTnv ofgia @Aacn Tng KatavaAwong KpaaioU, Kabuwg
UTTApXouVv OdIoQOPOTIOINCEIG TNG o&giag Kal TNG Pakpoxpoviag &pdong Tou
KpaoloU o¢ KATTOIOUG TTAPAYOVTEG, OTTWG Eival yia TTAOPAdEIYUA Of TTAPAYOVTEG
méNg [47]. To yeyovdg autd o€ ouvduaoud pe Tnv ummoBeon 611 droua TTou
KATAVOAWVOUV OAKOOA TTEPICTACIOKA €XOuv aufnuévo KivOuvo €kONAwaNGg
KATTolou €TTEI00diou PEXPI Kal 12 Wpeg PETA atmO PEYAAN KATAVAAWON OAKOOA
[48], kivei TO evdla@épov yia Tn MEAETN TNG ofeiag eTTidpaong TOC0O TOU Kpaaoiou,
000 KOl TwV ETIPNEPOUG CUCTATIKWY Tou, OTO €vOoBnAlo, ata Aimidia kal o€
TTapAyovTeg TTAENG.

ATTO TIG Aiyeg HEANETEG TTOU €xouv yivel TTAvw oTnv oegia Opdon Tou
Kpaolou, @aivetal OTI TO KPOoi MeTayeupaTtika eite dev emnpedlel [17], eite
BeATiovel Tn dlacToAn Tou evdoBnAiou [50]. Mévo dUo eival péxpl OrRuEpPa ol

€peuveg TToU MeAeTOUV Tnv oéeia emidpaon Twv avTioEEIOWTIKWY OUCIWV TOU



KOKKIVvOu KpaacloU [18,19]. Kai oTig dUo €peuveg @aivetal OTI TOGO TO KOKKIVO
Kpaoi pe OAKOOA, 600 Kal TO KOKKIVO KPOOi XwPiG GAKOOA BeATiwvel Tnv
evooBnAiakr Asiroupyia péow augnong tou FMD, yeyovog TTou  uTTodnAwveEl OTI
mBavoeTaTa oI avTIoZEIDWTIKEG OUTieG TOU Kpaalou kal OxI n aiBavoAn eival auTég
TTOU OpouV EUEPYETIKA OTO €vOoBAAio. Kal o1 U0 Ouwg auTég MEAETEG
XPNOIYoTroioUV deiyua uylwy avOpwTTwy, v PEXPI ONPEPA Kapia PEAETN Oev
EXEl yivel OXETIKA pE Tn OpACN TwV TTOAUQAIVOAWYV OTA ayyeia oTagavidiwv
aoBevwv.
Yotepa ammd OAa autd eUAoya TTPOKUTITOUV KATTOIO TTOAU onuavtikd
EPEUVNTIKA EpWTAMATA:
1. moia eival n ogia emidpacn Tou Kpaclou oTta AImTidla, OTOUg
TTapdyovTeg TIMENG Kai oT1o evO0OAAIo oTEQavIaiwy acBevwy
2. Tola €ival n oegia emidpaon Twv QvTIOZEIOWTIKWY OUCIWY Tou
KpaoioUu ota Airmidia, oToug TTapdyovteg TmMENG Kal ato £vOoBnAio
oTeE@avIaiwV aoBevwv
3. dlagépel n ofeia amd TN xpovia dpdon TOu KPAoioU Kal Twv
TTOAUQAIVOAWV
4. n emidpaon 1000 TOU KPACIoU, 600 Kal TwV avTIOEEIBWTIKWY TOU,
gival idla 1} OIOQPOPETIKA aAvAPEST O€ UYING KAl O OTEQAVIAIOUG
aoBeveig
5. n 6moia emidpacn Tou KpaclioU OTO aiga Kal oTo €vO0OBrAIo Twv

a0Bevwv OPEIAETAI OTO GAKOOA 1) OTA ETTIPEPOUG CUCTATIKA TOU

“Yotepa atmd 0Aa autd yiveral TTAEov KaTavonTd OTI gival TTOAU ONPavTIKOG
0 oxedlaouoGg £peuvag TTOU va aagXOAsiTal e Tnv ofgia Opdon Tou KpacioU Kail
TWV ETMPEPOUG CUCTOTIKWY TOU OE OTEQPAVIAIOUG OOBEVEIG, PEAETWVTOAG TOCO
TTapAyovTEG TOU QiJaTOG, 600 Kal TTOPAYOVTEG Kal AeiIToupyia Tou gvdoBnAiou

TOUG.
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Me0odoAoyia

Aciyua

2Tn ueAéTn autl Ba  xpnoigotroinBouv 15 dppeveg aoBeveic Tng
Bepateutikig KAIVIKAG Tou T1.IN  «AAeEavdpar», TTOU €xouv dlayvwouévn
atepaviaia vooo. O1 agBeveig autoi Ba TpéTTel va gival nAikiag petagu 35 kai 70
eTwv. Akoun Ba atrokAgiovtal atd Tnv €peuva dropa Traxuocapka (B.M.I. Tadvw
amé 30kg/m? ), KABWCS Kal KATIVIOTEG JE NUEPATIA KATAVAAWON UEYAAUTEPN ATTO
20 To1yé@pa v nuépa. Ettiong, 6001 GuppeTEXOUV 0T HEAETN Ba TTPETTEI va £XOUV
Ama KatavadAwon oAKoOA, OnAadr va unv femepvolv 1o 30 ypapudpia
aiBavoAng Tnv nuépa (1-2 motnpla Kpaai). ATTO Tn PEAETN €€aipouvTal €TTiong
dtoua TTOU TTACXOUV aATTO cakxapwdn diaBATN. TéAog, amoppimTovTal amd Tnv
épeuva ol aoBeveig ekeivol ol otroiol Aaudvouv eite WG PEPOG TG Bepartreiag
TOUG, €iTE WG ATOMIKA CUVNBEIQ, aVTIOLEIOWTIKEG OUTIEG KAl BITAUIVEG HE TN HOPYN

CUUTTANPWHATWV.

2XECIQOUOC EpEuvac

H emAoyr Twv acBevwy Ba yivel 010 Noookopegio «AAeEavdpay, HETA aTTd
MEAETN TOU 1ATPIKOU 10TOPIKOU TOU 00BevoUg Kal PETPNON Tou UWoug Kal Tou
Bdpoug Toug. H peAétn Ba mpayuatotmoinBei o€ dUO BIAPOPETIKEG, OIADOXIKES
EPYOOTNPIOKES NUEPES. To TTpwi TNG KABE nuépag ol acBeveig Ba TTpoaépyovTal
070 ayyelohoyiko epyaoTripio oTig 08.30, petd amd 12 wpeg vnoTeia Kal 12 wpeg
amoxn amod TO KATIVIOPA Kal Xwpeig TN AQyn Twv @appakwv Toug. Ekei Ba
TotroBeTEITaI EVOOPAEPBIOG KOBETAPAG atmd Tov o1roio Ba An@Bouv 20ml aipatog
vnaTteiag (7,5ml yia yérpnon Amdiwy kal Tapayoviwy Tou evdobnAiou, 3ml yia
TN Yétpnon mmapayoviwy TAENG, 3ml yia Tn Yérpnon opokuoTeivng Kail 6ml yia Tn
onuioupyia Tpammedag DNA Twv CUYKEKPIYEVWY AOBEVWV KAl TTEPAITEPW EAEYXO
d1a@oépwv TToAupopPIouwy). ETtiong, 6a petpnBei n aptnpiakr Tieon kai Ba yivel
UTTEPNXOG apTNPIWY. 2Tn cuvéxela Ba doBei oToug aoBeveig Eva TToTAP! Ye 250ml
KOKKIVOU KpaaioU 1 250ml kékkivou KpacoioU atmd To OTToio €xel apaipedei 1o
OAKOOA, padi pe 1 @éta Aeukd wwyi yia TooT (30yp) kai 30yp. amraxo Tupi (cottage

cheese e 4% ANitrapd) kal Ta oTroia Ba TTPETTEl va KatavaAwvouv og 10 AeTTTa.
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21N ouvéxela Ba yivouv UTTEPNXOI apPTNEIWY, METPACEIS apTNPIOKAS TTIECEWS Kal
aigoAnyieg (atmé 15ml n kaBepia) ota 30, 60 kar 90 AeTTd PeTd TN ARWn TOU
Kpacoiou. ‘ETol, oTo TEAOG Tou TTEIPAPATOG, Ol acBeveig Ba éxouv OAokAnpwaoel 2
EPYOOTNPIOKES NUEPES O KABEVAG, aTTd TIG OTTOIEG OTN Wia Ba €XOUV KATAVOAWOEI
KAVOVIKO KOKKIVO Kpaai Kal aTnv GAAn 1o idlo KOKKIVO KPOCi aTTd TO OTToio £XEl
apaipedei To aAkooA. H aeipd pe Tnv otroia Ba doBouv Ta duo €idn kpaciol Ba
gival Tuxaia kar ol agBeveig dev Ba yvwpifouv TNV TTOIOTNTA TOU KPACIOU TTOU
KaravoAwvouv kdBe @opd. ETtriong, oe kdBe pia ammd TIg dUO €£pyaoTnPIOKES
nuéPES, Ba AauBdaveral amd Toug aoBeveic avakAnon 24wpou, TTPOKEINEVOU va
TTpocdlopioBei edv  dlagopoTroigital kKatéd TN Oldpkeia NG OleEaywyng Tou

TTEIPAPATOG N TTPOCANYWN AVTIOZEIBWTIKWY OUCIWY aTtrd Tn dIaTpoQr) TouG.

Merpnoeic deiyudrwy aiuaroc

2€ KGBe pia aipoAnyia AauBavovTtal 7.5 ml aipatog oe YOVOBETEG TTOU Oev
TTEPIEXOUV QVTITINKTIKA 0OuCid, aTé Tnv oTroia TTapaAapBavouue opd yia Tn
péETPNON Twv AIMISiWV Kal Twv TTapayoviwy Tou evooBnAiou, 3 ml o povoPéteg
TTOU TTEPIEXOUV KITPIKO VATPIO WG QVTITINKTIKG yia TNV TTapaAafr) TTAAOUATOS Kal
TOV TTPOCOIOPIoUO TTapayovTwy TAENG, Kal 3 ml o€ cwAnvapIa TToU TTEPIEXOUV
EDTA avmiminkTiko, yia Tnv TapoaAapry TTAGOPATOG Kal TOV TTPOCOIOPICHO
opokuoTeivng. Emiong otnv mpwTn aipoAnyia Aappdavovtal Kai 2 cwAnvdpia Twv
3 ml pe EDTA vyia v petémera amopdvwon tou DNA kai T dnuioupyia
Tpdmedag DNA. Ta cwAnvdpia pe ta OeiyuaTa QipaTog, (QUYOKEVTPOUVTAI OTIG
3000 rpm yia 10 AeTrTd Kau TTAPOAAUBAVETAI O UTTEPKEIUEVOG 0POG A TTAdOUA, TO
o1Toio 0Tn cuvéxela uAdooeTal atoug —80°C. ATt Tov TTpooAapavouevo opo
Ba vyivouv Tpoodiopiouoi TNG YAUKOLNG, TNG OAIKAG XOANOTEPOANG, Twv
TpIyAukepISiwy, Twv HDL, LDL, twv amoMimompwreiviwv Apo A | kai B, kai
Tapayoviwy Tou evdobnAiou (ICAM -1, VCAM-1, E-oeAekTivn), evw atmod TO

TAGopa Ba yivel pétpnon Tou IVwWdOoYOvVoU Kal TG OJOKUCTEIVNG.

Ymépnyoi ayyeiwv

ATO TOuG UTIEPNXOUG Twv apTnpiwyv Tou Otgglou  Bpayxiova, Ba
TpoodiopioBei 0 KapdIakdg pubudg, n porp Tou aiyatog, n dIaoTOAAR Tou

evdoBnAiou(FMD) kai 1o TTaxog Tou evdobnAiou(IMT) 1600 Katd TNV npeyia, 600
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KOl JETA TNV uTTEPaIpia. Z0p@wva pe Tn uEBodo autry [51], o aoBevng EatrAwvel
aKivnTog Kail yivovtal OAeG Ol BACIKEG METPrOEIC TOU UTTEPNXOU TWV QyYEiwv
(kapdiokdg pubuodg, aipatikl porj, Pacik OIAUETPOG ayyeiou Kal  TTAXO0G
evOoBnAiou) oTnV npPepia. ZTn Ouvéxela, yivetal pia €8Ik TTEPiIdEan OTO O&CIO
Bpaxiova yia 3 AeTrtd. MeTd TV dpon Tng TTePideang OTTOU TTPOKAAELITAI UTTEPAIUia
aTtn Bpaxidvia aptnpia, Tnv otroia YeAETApE, eTTavalapBAavovTal ol JETPATEIG TOU
KapdlakoU puBuol, TNV QIYATIKAG PONG Kal TNG OSIGUETPOU TOU ayyeiou) Kal
kataypdgovTal ol SlIaQOPOTIOINCEIS NPEMIAG Kal UTTEPAIMIAg, Ol OTToieg eival
XOPAKTNPICTIKESG yIa TRV evooBnAIakr Asitoupyia. O1 eETPAOEIG auTEG Ba yivouy e
TN BonBeia evog utrépnyxou aptnpiwyv 7MHz, Tou Acuson 128 XP, Mountain View,

California).

[NpocToiuaaia Kpaoiou

H agaipeon Tou aAkoOA atmd 1o Kpaoi, yiveral ye Auo@iIAAiwaon. To KOKKIVO
Kpagi TotroBeteital ava 125 ml o€ €I0IKEG QIGAEG AUOQIAAIWONG OTn OUOKEUN
Auo@iNiwong Cryodos 45, Telstar, Spain, yia 6 wpeg, OTTOU Kal YyiveTal
OUPTTUKVWON. Madi pe Tnv aTmropdkpuvon Tou vepou yivetal duvarth Kal n
atmopdkpuvan TnG ailBavoAng Trou gival diaAupévn ¢’ autd. MeTd Tnv TTdpodo Twv
6 WPWV, TO CUPTTUKVWHEVO KPACOi TTOU €XEl TTPOKUWEI, CUPTTANPWVETAI JEXPI TOV
apxIKO OYKO PE EPPIaAWPEVO VEPO, TOTTOBETEITAI O YUAAIVEG PIGAEG KPATIOU Kal
TPIV autd o@PayicOei, a@aipeiTal 0 aTUOOQAIPIKOG OQEPAG WE TNV TTPOCORKN
agpiou alwTou. 2Tn OUVEXEID TO AUOPIANIWPEVO auTd KPaai, TO OTToio TTEPIEXE! 1
BaBud oAkOOANG, @uAdooeTal OoTnv  Katdwuén oTtoug -20° C, péxpl TN
XpnoIJoTroinon Tou.

H TtrepiekmikétnTa 1600 TOU KPaOIioU G600 KOl TOU KPOoloU OTO OTI0io
a@aIpEOnKe T0 AAKOOA 0€ avTIOEEIDWTIKEG ouaieg, YETPIETAI Ye TN HEBodO Folin —
Ciocalteau, mpokeipgévou va diepeuvnBei kKatd TTOCO dIOPEPOUV TTOCOTIKA Ta OUO
€idn kpaoloU og avTioEeIdwWTIKEG ouaieg. ETmiong, n ToIoTIKr oUyKpion Twv OUo
Kpaolwv yivetal Pe uypn xpwpartoypagia uwnAig amédoong (HPLC) e
Tpoypapua BabuidwTng €kAouong [52] kai pe aépia xpwuatoypagia (GC), woTte
va yivel Tautotroinon peydAou apiBuol atrd TIG avTIOLEIDWTIKEG OUTieg TTOU
TTEPIEXOUV KAl VA avayvwpIoToUV TUXOV dIa@OopoTToINoEIG avaueoa oTa dUo €idn

KpaoIwy.
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TENOG PE TPIYWVIKEG OPYAVOANTITIKEG OOKIUEG €EETALETAI N YEUON, TO XPWUA
Kal To0 dpwyua Twv U0 KPAoIwv, TTPOKEINEVOU va dIaTTIOTWOEN €dv  dlapépouy
onPavTiKa peTagu Toug. O1 opyavoAnTITIKEG auTéG OOKIYEG TTEPIAaUBAvouv dUo
KUpIEG DOKIYOGIEG. TNV TTPWTN, 0 £€6eAoVTNG KaAgital va dokipydael Tpia deiyuaTa
KpaoioUu o€ Tpia idla TTOTAPIO TO OTToia €ival KWOIKOTTOINUEVA WE TuXaioug
KwdIKOUG Kal va TTpooTTabnoel va TTpocadiopicel Trola atré Ta Tpia deiyuata
polafouv PETOEU TOUG. 2Tn ouvéxela emmavaAapBavel Tnyv idia diadikacia pe Tpia
véa dgiyuata Kpaolol. Z1a dciypata autd TrepiExovral €ite dUO TTOTrPIA HE KPAOi
Kal éva pe AUOQIANMIWPEVO Kpaaoi, €ite dUO TTOTAPIA PE AUOQIANIWPEVO Kpaadi Kal
éva e Kavovikd Kkpaoi. 21n OeuTtepn Ookipacia, o €Behoviig dokiudlel duo
Ociyuata, €va Kavovikdé Kpaoi Kal éva  AUOQIANIWUEVO  Kal  KaAeitalr va
BabuoAoyhoel To KaBéva pe BAon Tnv TTPOTIMNGY TOU, WG TTPOG TO XPWHA, TO
apwpa kal TN yeuon ( YAuKkO, TKPO, £Ivd). ZKOTTOG aUTWYV TwV EAEYXWV €ival va
Qavei edv gival o€ B¢on 0 AATTTNG TWV KPATIWY QUTWVY Va avIXVEUTEl TNV TToI0TNTA
TOU KpaaloU 1rou dokiyadel kal 101aitepa, €Av €ival oe Béon va avixveloel Tnv
ENEIYN oAkoOA. Me autd Tov TPOTTO TTICTOTTOIEITAI OTI N PEAETN TIou Ba
TpayuaTtoTroindei Ba gival TUPAR yia TO dEiypa Twv aoBevwWV.

H mpwtn eme€epyaoia Tou KpacioU Kal n HPETPNON: TwWV OAKOOAIKWV
BaBuwyv petd TN Auo@IAAiwan, TNG OAIKAG GUYKEVTPWONG TToAugaivoAwv (folin —

ciocalteau), kaBwg kal o1 TPIywVIKEG OoKiyaoieg €dwoav Ta TTOPOKATW

atmmoTeAéopaTa:

Kpaaoi Kpaaoi Auo@iAAiwong
AAkooAikoi BaBuoi 12% aiBavoAn 1% aiBavoAn
ZuvoAIkn 658,188 ug / 100ml 650,393 ug / 100ml
OUYKEVTPWON Ka@eikoU og€og Ka@eikoU 0€og
@aIVOAWV
TpIywVIKéG SOKIPATiESG 19 AavBaopuéveg / 30

11 owoTtég / 30
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AKoOpn, n avdiuon pe HPLC 1ng olotaong Twv OU0 €dwv Kpaoiou o€
TTOAUQAIVOAEG, £dwoe Ta TTAPAKATW UdATOYPOPNUATA, TA OTToIa €ival EVOEIKTIKA
yla 10 €i60g TwV TTOAUQAIVOAWY TTOU avixveUovTal OTa deiyuaTa auTd, Kabwg Kai
ylo TNV OMOoIOTNTA TNG GUCTACHG TOUG WETA TNV €TTEEEPYATia aTTOUAKPUVONG TOU

OAKOOA.
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Kpaoi

Avo@iAAiwpévo Kpaoi
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2T1aTIOTIKA avadAuon

H oT1aTmioTikp av@Auon Twv oTToTEAEOPATWY TnG Trapoloag épeuvag Ba
TTpayuaTtoTroindei e 1o oTamoTIKO TTPoypaupa Minitab, Tng Minitab Ltd, Inc, U.K.
OAeg ol TIHEG Twv dlIaPOpWVY PETARANTWY TOU TTEIPAUATOS Ba PETATPATIOUV O€
AoyapiBuoug, TTpokelyévou va yivel duvatr n €CAAeIyn Twv SIGPOPETIKWYV TIMWV
ekKivnong avapeoca atoug aabeveig Tou deiypartog. Me tn BorBeia Twv paired — t
tests Ba yivel n olykpion Twv TIWV Twv PeTaBANTWY oTta 30, 60 kal 90 AeTTTA TNG
doKiyaoiag, ue TNV apxIKA TIUA TTOU avTIoToIXEl oTn yETpnon vnoTeiag. Etmiong, ue
2 — sample — t tests Ba yivel n oUykpION TwWV TIHWV TwV PETABANTWY OTIG 4
OIAPOPETIKEG XPOVIKEG OTIYHEG TOU TTEIPAPATOG, avdAueoa OTIG OUO OIOPOPETIKES
EPYAOTNPIOKEG NUEPEG. To E€TTTEdDO ONUAVTIKOTNTAG KAl OTOUug OUO aAuToug
eAéyxoug Ba gival To 5% (p — value< 0,05). TéAog, pe TTpocdIopIoUS TOU €UPadOU
KATW ammod TNV KAUTTUAN yia kaBe petaBAnTh, Ba TpocodiopioTei n eTmidpacn Tng
UTTapPENG ) UN AAKOOA OTO TTOTO TOU TTEIPAUATOG, O KABE pia atmd TIG HETPOUPEVEG
METABANTEG.
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AtroteAéouara

H emidpaon Tou KOKKIVOU KpaaioU JeE i xwpig aAkoOA oTn Bacikr] dIGueTpo
Tou ayyeiou kal oTn SIAPETPO KATA TNV UTTEPAIWIQ, OTNV QIMATIKY PON NPEEUiag Kai
uTTEPAIYiag Kal oTn dIaoTOAR Tou ayyeiou katd Tnv uttepaipia (FMD) TrapartiBetal
aTov Trivaka 1.

H amékpion Tng evdoBnAloKAG Aeitoupyiag peTd Tnv KatavaAwaon Tou

KOKKIVOU KpaaoloU Kal Tou KOKKIVOU KpaaloUu Xwpig aAKooA, divetal oTo oxnua 1.

ZxAua 1
6
5-
i
F 44
M g
D
(%) 3. 4
0 O Koéxkkivo kpaoi
24 o XOPig aAKoOA
VvV Koékkwo kpaoi
1
0 30 60 90
Xpovog (Aerrtad)
*p= 0,015

18



Nivakag 1

KOKKINO KPAZI XQPIZ AAKOOA

KOKKINO KPAZI

HTEZ 0 30 60 90 0 30 60 90
IAPETPOG 4,6+0,9 4,8+0,8 4,7+0,8 4,7+0,8 4,6+0,8 4,9+0,8t 4,9+0,8% 4,9+0,8
mm)
S 4,7+0,9 5+0,8 4,9+0,9 4,9+0,8 4,7+0,8 5,1+0,8 5+0,8 5+0,8
o€

X (mm)
aigarikp  120,3+87,9 123,9+65,5 136,2+54,7  144,5+111,7 73,4+33,9 131,9+88,2 112,2472,9 100,6+52,8
in™)
pon og 213,5+127,4 275,6+139,8 193,6+62,7 288,5+151,7 223,8+107,1 265,4+111,8 278,1+124,9 296+145,6
X

2,37+2,27 5+3,84 4,45+3,03 4,8+2,01 3,82+2,42 2,81+2,22 1,51+1,8* 3,14+2,92

*P=0,015




TP= 0,037, £P= 0,047 o€ oxéon pe TNV KATAvVAAWOT KPAGCIoU XWPEiG AAKOOA
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OT1wg TPOKUTITEl Kal aTTd TOV TTiVaKA, N KATavAAwon KOKKIVOU KPaciou
EXEl WG aTTOTEAEGUA TNV augnon TnG PaACIKAG JIGUETPOU TOU ayyeiou, n oTroia
Olapkei pEXp!I Kal 60 AeTTd PeTd TNV KatavaAwaorn. H alénon auth gival OTaTIoTIKA
ONMOVTIKA CUYKPIVOPEVN HE TIG AVTIOTOIXEG TINEG TOU ayyeiou (30 kal 60 Aetrtd)
METG TNV TTPOCcANYN Kpacliou xwpic aAkooA (p=0,037 kai p=0,047) kai civai
avapevopevn, KabBwg oeileTal atn dpAaon Tou aAKOOA Kal TTapaTnpeital oe OAEG
TIG AVTIOTOIXEG £PEUVEG TTOU PEAETOUV Tnv ogia dpaan Tou Kpacoiou. ETiong, dev
TTaPATNPEITAI OTATIOTIKA OnNPavTIKA Sloopd OTNV QIPOTIKA PO UTTEPAIUIag
avapeca OTIG  OUO  OOKIMOOIEG  KOTAVAAWONG  KOVOVIKOU — Kal  HJEPIKA
AUO@IANIWPEVOU KOKKIVOU KpaaioU. To yeyovog autd, o€ ouvduaoud Pe 10 OTI N
uTTEpaldia TTPOKOAEiTal  TeXvNTd,  Katadelkvuel  OTI n PEBODOG  TTOU
Xpnoigotroinenke emavaAneonke pe akpifeia oTig dUo dokipacieg Kal Ogv
ETTNPEACE YE TOV OTTOIOVONTTOTE TPOTTO TG ATTOTEAETUATA.

H amoékpion UoTepa amd Tnv KaTavaAwaon Tou KABe kpaolou, Eivail
OTOTIOTIKA ONPOVTIKA O Oxéon ME TIG apXIKEG TIWEG vnoTeiag (p=0,03 yia Tnv
katavaAwon Auo@iAAiwuévou kpaalou kai p=0,011 yia Tnv KatavaAwon KOKKIVOU
Kpaalou), yeyovog Trou utrodeikvUel 0TI TOGO Ol avTIOEEIdWTIKEG ouaieg, 600 Kal TO
OIVOTIVEUPO Tou KpaoioU emnpedlouv 10 FMD. Tlio ouykekpipéva, oTnv
TTEPITITWON TOU KOKKIVOU KpPagoioU Trapatnpendnke peiwan oTn OIAoTOAr) Tou
ayyeiou, n otroia é@Tace o¢ eTTiMedA OTATIOTIKAG ONUAVTIKOTNTAG 60 AETITA PETA
TNV KatavaAwor] Tou (p=0,015).

H dia@opeTikr) atmmokpion Tng &vooBnAiakng Acimroupyiag ota dUo €idn
KpagioU divetal Kal atrd To €URAdOV KATW aTrd TNV KAPTIUAN aTTOKPIONG, GTOV
mivaka 2, 6émou 10 FMD petrd tnv katav@Awon KOKKIVOU KpaoioU Ola@épEl
OTATIOTIKA ONPAvVTIKA a1t 70 FMD petd Tnv KatavAAwaon KOKKIVOU KPaaioU Xwpig
oAkoOA  (p=0,01 o010 OAIKG eupaddv  kai  p=0,0004 oTO EMUEPOUG
eMPadOV).
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Nivakag 2

OAIKS kal emiyépoug eufaddv KaTw atrd TNV KAPTIUAN yia OAeg TIG PETABANTEG

META TNV KaTavAAwon KOKKIVOU KPaaioU Kal AUO@IANIWHEVOU KOKKIVOU Kpaalou.

AUOQ@IAAIWPEVO KOKKIVO

Kokkivo kpaoi

KPaoi
OAIko6 Empépoug OAIkO Empuépoug

£upadoV EuBadOV EupadoV €upadov
OA.xoAnotepoAn 19116+4652  -966+2156  19236+2977 564+2093
(mg/dI*min)
Tp1yAukepidia 14681+6400  -811+3094  16990+7843 593+2977
(mg/dI*min)
HDL(mg/dI*min) 3396+1026 -90+392 3458+874 -75+425
LDL(mg/dI*min) 1278943465  744+1279  12381+2865 -438+1837
Apo A - | 12769+1946  -665+1770  13341+1034 -364+339
(mg/dI*min)
ApoB(mg/dI*min) 10780+2053  477+1298  11289+1424 72443234
Ivwdoyoévo 33499+12043 2411+6554* 35000+15761  2828+8624*
(mg/dI*min)
FMD (100*min™) 392+199t 178+263% 234+151% 110+147%

HDL: Aimrotrpwteivn uwnAng TTukvotntag, LDL: AirrotTpwreivn XapnAng
TTUKVOTNTOG, Apo A — I: atmoAimmotrpwrteivn A — |, Apo B: atroAimmpwreivn B,
FMD: diooToAf ayyeiou oTnv utTEPAIpia

*: p= 0,035, 1: p= 0,010, : p= 0,0004
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2. Ivwdoydvo

Avahoya atroTeAéoparta TTapatneouvTal Kal OoTo Ivwdoyovo, OTTou N
OUVOAIKA aTTOKpION OTNV KATavaAwaon Twyv 800 £1IdWV KpaoloU gival DIOQOPETIKN
Kal TTapaTiOeTal 0TO OXAMA 2, KOBWG PETA TNV TTPOCANWYN TOU KOKKIVOU KPaaioU

TO IVWOOYOVOo augavetal, evw To AUOQIAAIWUEVO Kpaaoi odnyei o€ peiwaon Tou.

Ixnua 2
45
. [
3
5 400
£ ! !
!
o
3
3. 3
w 350G
§ o Koékkivo kpaoi
= X0PIG AAKOOA
. vV KOKKIVO Kpaoi
30 . .
0 30 60 90

Xpovog (Aenra)

Emiong, oUpewva pe TOV Trivaka 2, Ta E€MMPEPOUG  €PPada  TTou
TIPOKUTITOUV ATTO TNV KAPTTUAN a1TOKPIoNG TOU IVWdOYOVOoU PETA TNV KaTtavaAwon
TOU KOKKIVOU KPaOIoU Kal Tou AUO@IAAIWMPEVOU KpaoloU Sla@EPouV OTATIOTIKA
onpavTika (p= 0,035).
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3. imidia, AIToTTpwrEivEC, ATTOAITTOTTRPWTEIVEC

Agv TTApATNPERONKAV OTATIOTIKA ONUAVTIKEG METABOAEG PETA amd Tnv
KatavaAwon Tou KOKKIVOU KpaaoloU 1 Tou Auo@IANIwWpPEVOU KOKKIVOU Kpaaolou oTa
ArTidia, TIG AITTOTTPWTEIVEG Kal TIG ATTOMITTOTTPWTEIVEG TWV aoBevwv Tou SeiyuaTod.

Ta atroTEAéTUATO QUTA QPAiVOVTAl OTOV TTiVAKO 3 TTOU OKOAOUBEI.
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Nivakag 3

AYOODIANAIQMENO KOKKINO KPAZI

KOKKINO KPAZI

ITEX 0 30 60 90 0 30 60 90
223,1+42,3 222,5+42,2 219,1+40,9 223,9+40,9 230,1+51,6 220,9+456 211,4+32,8 210,9+34
AN
idla  172,1+69,3 172,7+73,1 169,3+65,8 167,8+73,4  199,1+92,7 197,7+89,5 184,1+87,1  176,7+84,1
1) 38,7+10,7 39,9+10,4  39,1+10,2 40,1+11,1 38,7+8,7 38,7+10,0 38,4+9,7 38,1+10,2
) 150,4+33,6 147,9+33,5 146,1+30,1 150,3+33,2 151,5+49,2 142,6+40,9 136,3+31,6  137,5+30,1
A-l 149,3+11,7 150,5+12,5 145,5+14,5 147,7+13,5 149,5+10,9 150,3+11,2 147,2+12 .1 146,6+12,9
/dl) 125,1+14,7 127,1+16,7 122,5+17,6 125,4+13,5 133,3+39,5 123,5+15,4 124,4+17,2 123,4+19,4

NS

NS

NS

NS

NS

NS
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) 399+154 366,9+111 377,8+148,7 390,6+136,8 357,5+105,1 391,4+202,3 393,2+194,7 406,7+222 NS

DL: AiTToTTpwteivn uPnAig TTukvotnTag, LDL: Aimotrpwteivn XapnAnRg TTukvotnTag, Apo A — |: atmoAimmottpwrteivn A — |, Apo B: amrohittotrpwreivn B
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21NV TTapouca MEAETN n o&eia kaTavadAwon KOKKIVOU Kpaclolu atro
a0Beveig TTOU TTAOXOUV aTTd aTe@aviaia vooo, odriynae otnv moeivwon Tng
evOOBNAIOKNG TOUG AEITOUPYIOG Kal KATA CUVETTEIO O€ TTAPOdIKA HEiwan Tou
FMD. Ao tnv GAAn tTAeupd, otav ol idlol aoBeveic katavaAwoav 1o idIo
KOKKIVO Kpaai atmd 1o oTroio €ixe agaipebei To aAKoOA, onuelwbnke augnon
Tou FMD omnv ocia @don, yeyovog Trou @avepwvel PeAtiwon TG
€vo0BNAIaKNG TOUG AsiToupyiag.

Ta ouuTTEPACUATA TTOU TTPOKUTITOUV OTTO Ta TTAPATTAVW ATToTEAECUATA
gival 181aiTepa onUAvTIKA, KaBWS @aiveTal 0TI N YVWOTH EUEPYETIKA dPACN TOU
KOKKIVOU KpagloUu, e€ivar mlavd va o@eiletal otnv  mAnBwpa Twv
QVTIOEEIDWTIKWY OUCIWV TToU TTEPIEXEl Kal OxI OTO aAKOOA. MdAAioTa, eivai
meavo o1 n UTmapén aAKOOA pTTopei va €utrodiel pe KATTOIO PNXAVIOUO TN
0pAon Twv avTIOZEIDWTIKWY, YEYovog Tou Ba pTtropouce va €gnyei Tnv
emodeivwon Tou FMD petd amd tnv KatavdAwon Tou KOKKIVOu Kpaoiou. H
eTidpacn Tou aAKoOA atnv BiodiIaBeaiudTNTa TWV TTOAUPAIVOAWY TOU Kpaalou
gival éva epwTnua Xwpig oagn amavinan, Kabwg KATToIEG £peuveg Bewpolv
OTl n aiBavoAn Bonbda otnv KaAUTePn OIGAUTOTTOINON TWV QAVTIOZEIOWTIKWY
OUCIWV KAl OTnV  KoAUTepn ammoppdéonory Toug [41,53], evd  GAAeG
gupTtrepaivouv OTI N ailBavoAn pEIwveEl TV amoppo®nor Toug [54,55,33]. Ta
ATTOTEAEOUATA TNG TTAPOUCAG £PEUVAG EPXOVTAI OE€ CUPQWVIa PE Tn OeUTEPN
ouada gpeuvwy, KaBWG n UTTapén aiBavoAng Kal TTOAU@AIVOAWY aTo id10 TTOTO
odniynoe o€ peiwon TnG dpdong Toug Kal HAAIOTA TA ATTOTEAECUATA OTO AyyEio
ATav QUOMEVI] OUYKPITIKG PE Tn Opdon Twv avTIoLEIDWTIKWY OUCIwY Tou
Kpagoiou Xwpig Tnv UTTapén aAKooA.

‘Eva akéun CupTTéPAca TTOU TTPOKUTITEL €ival TO YEYOVOG OTI OTOUG
aTeaviagioug aoBeveig eival TOavo va dilagopoTroiital 1) o&gia atmmd Tn Xpovia
0pAon Tou KOKKIVOU KpagioU Kal TwV CGUCTATIKWY TOou OTnv €vOoBnAiaknA
Aeiroupyia. Mo ouykekpiuéva, givar yvwaoTo OTi N Kadnuepivr) katavdAwon 1-2
TTOTNPIWV KOKKIVOU KPaaIoU odnyei o€ BeATiwon Tng evooBnAiakng AsiToupyiag

[19,49]. ®aiveTal duwG OTI N oggia dPATN TOU KOKKIVOU KPaCIoU dla@Epel aTro
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TN Xpovia OToug acBeveic pe oTe@aviaia vooo, KaBwg OTTwG @aivetal To
KOKKIVO Kpaai atnv ofeia @daan odnyei o€ pia TTapodikn peiwon Tou FMD.

ATTO TNV GAAN TTAEUPA n BeATiwon TNG AsiIToupyikdTNTAG ToUu £vdoOnAiou
META atrd TNV KaTavaAwon Tou AUOQIANIWPEVOU KOKKIVOU Kpaalou, EpXETal O€
oupQwvia pe apkeTég in vitro peAéteg oe dakTUAioug aptnpiwv [43-45].
ZUPQWVA HE TIG EPEUVEG OUTEG OUYKEKPIUEVES QVTIOCEIOWTIKEG OUTiEG TOU
KpaoioU (peoBepatpOAn Kal KOUEPOETIVN), 00nyouv To €vOOBNAIO O€ €KKpION
NO kai kard ouvérela o€ Ola0ToAl Tou. To KOKKIVO Kpagi TTou
XPNOIMOTIOINONKE OTn MEAETN NTAv TTAOUCIO OE QAUTEG TIGC OUCIEG, OI OTTOIEG
d1aTNPNONKAV 0€ OXETIKA UWPNAEG CUYKEVTPWOEIG KAl PETA TNV aTTOUAKPUVON
NG a18avoAng. Emmopévwg gival mlavd OT1 o1 ousieg autéG aTo AUOQPIAAIWUEVO
Kpaoi édpacav auécwg PETA TNV TTPOCANWN TOU KPaoioU OTo €vOOBAAIO Kal
TTPOKAAETaV TN BeATIWON TNG AsiIToupyiag Tou.

Até v AAAn TTAeupd, OTNV  TTEPITITWON TOUu IVWdOoYovou, N
KatavaAwon Tou KOKKIVOU KpaaloU odrynoe o€ aufnon Twv emMTTEdWV TOu,
evw Otav ammd To Kpaoi autd agaipeédnke n aiBavoAn, n TTPOCAnWr Tou
TIPOKAAEDE TN Peiwaor] Tou. Ta atroTeAECPATA auTAd GuVNyopoUV OTnV UTTé0ean
OTI n euepyeTIK OpAOn Tou KOKKIVOU KpaoioU o€ oeia @don kal o deiyua
ate@aviaiwv acBevwy, gival TBavod va oQEIAETal KUPIWG OTIG AVTIOEEIDWTIKES
TOU 0UGTieG Kal OXI OTO AAKOOA.

Emiong, n epunveia Twyv amoteAeopdtwy emBepaiwvel wg Eva Babuod
TNV UTTOBe0n 6T TO AAKOOA gival TTBAVO va eTTNPEACEl apvNTIKA TNV EUEPYETIKN
0pacn Twv avTIoEIdWTIKWY OudIwy, KABwG KAl OTnv TTEPITITWAON  TOU
IvwdOoyovou, N UTTapén aAKoOA 01O idI0 TTOTO ME TIG TTOAUQAIVOAEG QVETPEWE TN
Opdon Toug. MapdAAnAa, csivar @avepd 1O yeyovog OTI OTOUG OTEQAVIAIOUG
aoBeveic diapépel n o&eia ammd TN Xpovia €midpaAcn ToU KOKKIVOU KPaaioU wg
Tpog Ta emimeda Tou Ivwdoyodvou. Eival yvwoté Omi n Kabnuepivh
KatavaAwon KOKKIVOU Kpaolou odnyei oe peiwon Twv  emMTTEdWY  TOU
Ivwdoyovou [28,30]. AvrtiBeta, otnv Trapolca €peuva, n ofeia dpdon Tou
KOKKIVOU KPagoIoU TTPOKAAETE TNV auénon Tou Ivwdoyovou, YEYOVOG TTOU KAVEI
oagn TNV avaykn oxedlacpol VEWV EPEUVWV TTOU va MEAETOUV QUTH TN
didoTaon avaueoa oTnv oggia kal Tn Xpdvia eTTidpach Tou.

ZUUTTEPACUATIKA, MTTOPEI va TTAPATNPNOEl KAVEIG OTI TTAPA TO yeyovog

OTI €ival epeuvnTIKA aTTOdEDEIYUEVN N EVEPYETIKA dpdon Tou KOKKIVOU Kpaoiou
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META aTTO CUOTNMATIKA KaTtavaAwaon 1-2 ToTnpiwv Kabe nuépa, n emidopaocn
TOU O¢ ofgia @AOn TIPOKAAECE apvNTIKA OTTOTEAECUOTO O€ OTEQPAVIAIOUG
aoBeveic augdvovTag 1o Ivwdoyovo Kail peiwvovtag To FMD. Eival @avepd oOTi
ol METABOAEG auTéc aufdvouv Tov KivOUVO €PQAVIONG KATTOIOU OEE0G
aTe@aviaiou ouvOpOUoU APECWG PETA TNV KATavAAWGON 2 TTOTNPIWY KOKKIVOU
Kpagolou.

H katavdAwon peydAng moodtnTag KPaoioU 1 AAAwV aAKooAoUxwvV
TTOTWV O€ Hia nuépa Kal OxI N KoaTavdAwaon MIKPOTEPWY TTOOOTATWY OfF
Kadnuepivry Bdon, €ivalr éva @aivopevo TTou cuvnBifouv apKETOi oTe@avidiol
aoBeveic oI OTToioI gUuXVA TTAPEPUNVEUOUV TIGC OONYiEg yia TNV EUEPYETIKA
XPAon Tou KOKKIVOU KpaoioU. Opwg, av dexToUE Ta aTTOTEAECHOTA TNV
TTOPOUCOG £PEUVAG, YIVETAI EUKOAX AVTIANTITO TO YEYOVOGS OTI AUECWG PETA ATTO
MeEYAAn katavdAwon Tou KpaoloU Kal yia TouAdxiotov 2 wpeg, mlavoTtara
augaveral o Kivouvog €u@AVIONG KATTOIOU 0&E0G aTeQaviaiou ouvdpduou,
(PAIVOUEVO TO OTTOIO £XEI TTEPIYPAPET KAI O€ TTAAIOTEPEG UEAETEG [47-48] .

TéAog, yiveral @avepd OTI gival ammapaitnTo va akoAouBrjoouv Kal GAAEG
€peuveg TTou va egeTdlouv TNV ofeia dpdaon Tou KOKKIVOU KPATIoU Kal GAAwV
OAKOOAOUXWV TTOTWV O€ OTEPAVIAIOUG aoBeveig Kal va ouykpivouv Tnv ogeia
ME TN  Xpdvia Opdon Toug, TIPOKEIMEVOU VA  TTPOKUWOUV  XPAOCIPa
OUPTTEPACHOTA OXETIKA PE TNV TTO0OTATA KAl TO puBud katavdAwong TToTwv

atd acBeveig pe oTepaviaia vooo.
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Abstract

Background Several epidemiological and prospective studies have suggested that
moderate alcohol consumption reduces the risk of cardiovascular disease. Red wine is
thought to have a beneficial effect among other alcoholic beverages, probably because
of its high concentration of phenolic substances. Although long-term effect of
moderate consumption of red wine is well investigated, there is little knowledge upon
the acute effect of red wine or its antioxidant constituents on endothelial function and
haemostatic factors, especially in patients with coronary artery disease.

Methods and Results Fifteen male adults with angiographically documented CAD
ingested 250 ml of red wine or 250 ml of dealcoholized red wine on two different
days, in a cross — over design. Blood samples were collected for further analysis of
fibrinogen and blood lipid levels and flow mediated dilation (FMD) was determined
before consumption of each beverage and at the following 30, 60 and 90 minutes.
FMD was significantly higher following ingestion of dealcoholized red wine, than
drinking red wine containing alcohol (p=0.0004). Fibrinogen levels were increased
following red wine ingestion, and decreased following dealcoholized red wine
consumption (p=0.035). Blood lipid levels were unaltered.

Conclusions Acute ingestion of red wine without alcohol caused an improvement in
FMD and a decrease in fibrinogen levels in CAD patients. On the other hand, alcohol
containing red wine decreased FMD and increased fibrinogen levels. The acute effect
of red wine on endothelial function may be different than its long-term effect and it

could be attributed to its antioxidant substances, rather than its alcohol content.

Key words: endothelial function, FMD, red wine, antioxidants, coronary artery

disease

43



Introduction

Results from epidemiological studies have shown that alcohol is related with
death from all causes with a U — shaped curve [1,2]. The shape of the curve is mainly
due to low death rate from coronary heart disease among moderate drinkers [3].
Several epidemiological studies have concluded that consumption of 20 — 30 gr of
alcohol per day has a beneficial effect on CAD [4,5]. Although there is no clear
evidence that one type of alcoholic beverage is more protective than another [6-7],
there are numerous studies suggesting that red wine shows a stronger inverse
correlation with CAD [8-9]. Polyphenols which are important components of red
wine, reduce the risk of CAD by several mechanisms, including reduced LDL
susceptibility to oxidation [10], reduced platelet aggregation [11-13], increased
fibrinolytic activity [14] and increased vasorelaxing activity by increased nitric oxide
(NO) production [12, 15-18].

Several studies, investigating the long — term effects of wine and its
constituents on endothelial function, showed that there is a significant improvement of
flow — mediated dilation (FMD), after regular consumption [19 - 20]. These data are
in accordance with in vitro studies, which showed that in the acute phase, red wine
polyphenols quercetin and tannic acid, cause vasorelaxation in aortic rings [15-18].
However, there is little knowledge regarding the acute effects of red wine or its
constituents in vivo. Only two studies [21,22] have tested the acute effect of red wine
and dealcoholized red wine in healthy subjects, and both suggested that there is a
remarkable increase in FMD after ingestion of 500 ml or 250 ml of dealcoholized red
wine respectively. These findings suggest that some antioxidant substances are
responsible for the improvement in endothelial function of healthy subjects after red

wine consumption.
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In addition, wine consumption is associated with low fibrinogen levels [14].
However, a significant decrease in fibrinolytic activity has been observed directly
after alcohol intake [23-24], which may partly explain the increased incidence of
myocardial infarction even 12 hours after alcohol ingestion [24]. These observations
suggest that there might be a differential effect of alcohol acutely, compared with its
long-term consumption.

Since there are no studies investigating the acute effect of red wine and its
antioxidant constituents, on endothelial function and fibrinogen levels in patients with
CAD, the purpose of this study is to assess the acute effects of red wine and

dealcoholized red wine, on the above parameters in patients with CAD.

Methods
Subjects

Fifteen male subjects, with angiographically documented CAD, who were
admitted at the Department of Clinical Therapeutics, “Alexandra” University
Hospital, Athens, Greece, were recruited for the study. Their average age was 52.4 +
9.74 years and their BMI was average 28.33 kg/m” (Table 1). Patients with diabetes
mellitus, and those who were taking antioxidant vitamin supplementation, were
excluded from the study. Their alcohol use was in accordance with the
recommendations (20-30 gr alcohol/day) and all participants were smoking 2-10

cigarettes per day. All patients gave their informed consent before entering the study.

Experimental protocol
The study protocol was double — blinded, cross - over and comprised of two
study days. On the first day, patients were instructed to attend at the Vascular

Laboratory of Alexandra Hospital, after a 12 hour fast. No cigarette smoking and no
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medication were allowed 12 hours prior to the study. After the initial blood sample
collection and ultrasound measurement, subjects were randomly allocated to drink
either a glass of 250 ml of red wine, or 250 ml of dealcoholized red wine and to
consume 1 slice of white bread (30 gr) and 30 gr of cottage — cheese (4% fat) for 15
minutes. Blood samples collection and ultrasound measurements were repeated 30, 60
and 90 minutes following the meal. The second day an identical set of measurements
were repeated for each subject according to the study protocol, except that the
subjects who at the first examination had to drink dealcoholized red wine, received
red wine with alcohol and vice versa. All patients were allowed to consume the
typical hospital diet, according to their condition. They were encouraged not to
change their diet and 24 — hour recalls were reviewed to assure dietary compliance.

The study design was approved by the Local Scientific Committee.

Blood sample collection

Blood samples were collected for determination of serum total cholesterol,
triglycerides, HDL cholesterol, LDL cholesterol, apolipoproteins A — I and B and
plasma fibrinogen. Aliquots of blood were collected at each time point. From each
blood sample, 3 ml were aliquoted in a vacutainer, containing NC as a coagulant, for
plasma collection and fibrinogen determination and 7.5 ml in another vacutainer for
serum separation. The blood samples were centrifuged 30 minutes after collection, at
3,500 rpm for 10 minutes using a bench centrifuge. The obtained serum, or plasma

was further aliquoted and stored at -80°C for further analysis.
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Flow mediated dilatation measurement

FMD was assessed to all patients by B-Mode high resolution ultrasound
imaging (Acuson 128xp, California, USA). The method to examine endothelial
function has been described previously [25]. Each patient proceeded in a quiet room
with a temperature controlled at 20-25°C. After resting in supine position for 10
minutes, a 7.0 MHz linear array transducer was used to obtain measurements from the
right brachial artery in a specific anatomic point. Diameter of the artery was measured
at end-diastole, using electronic calipers, by two independent observers who were
unaware of the study phase. After resting measure, a cuff fitted 8cm distal to the
brachial artery and near the wrist [26] was inflated at 250-300mmHg, altering arterial
flow for 4 minutes. Then it was deflated increasing arterial flow (reactive hyperemia).
Brachial artery was scanned continuously for 90 sec after cuff deflation. All this
procedure was repeated 30, 60 and 90 min after ingestion of either dealcoholized or
containing alcohol red wine after randomization in two different days. FMD was
countered as the percent change of artery’s diameter (endothelial dependent
vasodilation). 10 minutes after the last scan a second resting scan was recorded.
Afterwards, 0.4 mg of glyceryle trinitrate was administered sublingually 4 min later, a

last scan was performed in order to measure endothelial independent vasodilation.

Measurement of lipid and fibrinogen levels

Total cholesterol was measured using a cholesterol oxidase and a cholesterol
esterase enzymic procedure [27-28]. Serum triglyceride levels were measured using
lipoprotein lipase enzymic procedure, and HDL was determined directly with an
enzymic colorimetric method that incorporated cholesterol oxidase and cholesterol

esterase. Finally, apolipoproteins A — I and B were measured using a turbidimetric
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method. All determinations were carried out using an ALCYON 300/3001 Analyser,
Abbott, USA, and standard reagents (Abbott, USA). LDL-C concentration was
calculated through the Friedwald formula: LDL-C = T-C — (triglyderides/5) — HDL-C.
Fibrinogen was measured using a Coatron II Analyzer, Biotechnology, Greece, with a
thrombin induced enzymic method and a standard reagent, Teclot Fib (w. Kaolin), of

TECO Medical Instruments, Germany.

Wine preparation

A 12% alcoholic degree red wine (Grand Reserve 1996, Boutaris, Greece) was
used in the experiment. Dealcoholized red wine, containing less than 1% of alcohol,
was prepared with lyophilization of the red wine at -50°C and at 1 mb pressure for 6
hours, using Cryodos 45 (Telstar, Spain). The concentrated red wine (+50%) was then
diluted with tap water until it reached the initial volume. The concentration of total
antioxidants in experiment’s wine, was estimated by the Folin — Ciocalteau procedure,
using a UVIKON, spectrophotometer, 931, Kontron Instruments (Milan, Italy) and
expressing results as micrograms of caffeic acid per 100 milliliter. A Hewlett —
Packard Model 1050 UV-DAD/FLD with Autosampler (California, USA), and a
Hewlett — Packard Model 6890 with MS detector and Autosampler (California, USA),
was used for High Pressure Liquid Chromatography (HPLC) [29] and Gas
Chromatography (GC/MSD) respectively, for the determination of specific
antioxidants in red wine with and without alcohol. Finally, duo — trio tests and a
hedonic scale was used for organoleptic examination in order to test whether
dealcoholized red wine could be well — accepted by the subjects who would consume

it, and whether it could be recognized compared with regular red wine.
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Statistical Analysis

Data are expressed as mean + SD, in the text, figures and tables. Data, which
were not normally distributed, were transformed in log units. Analysis of variance for
repeated measures was used to evaluate changes, by the two different red wine
beverages, for fasting and postprandial conditions. Total areas under the response
curves (TAUC) and incremental areas under the curves (IAUC) were also used for
evaluation of the variables’ response to red wine and dealcoholized red wine
consumption. The comparisons of TAUCs and IAUCs for the two beverages took
place, using Students paired t — test. A value of p<0.05 was regarded as statistically
significant. All statistical analyses were performed using statistical software SPSS 10

for Windows.

Results

All patients completed the study without any dissatisfaction and no acute
alcohol related problems.

The phenol content of the original red wine and red wine after alcohol
extraction was similar (658ug/ 100ml of caffeic acid vs 650ug/ 100ml of caffeic acid
respectively). In addition, the polyphenol profiles of the two beverages, according to
HPLC and GC analysis, was very similar. Finally, from the duo - trio test evaluation
12 out of 15 panelists could not distinguish beverages. The hedonic scale evaluation,
showed no significant difference of color, flavor and taste (sweet, bitter and sour)
between the two wines.

The effect of the two beverages on FMD over time was significantly different
(p=0.006), according to analysis of variance for repeated measures. FMD showed a

significant improvement following dealcoholized red wine ingestion (p=0.03). On the
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other hand, when red wine containing alcohol was consumed, an increase in the basal
artery diameter was observed (Table 2) due to alcohol content, and at the same time, a
decline of FMD (p=0.011) was also noticed. Impairment of FMD reached statistical
significance 60 minutes after wine ingestion (p= 0.015) (Figure 1). The total and the
incremental areas under the curves for FMD were statistically different (Table 3),
with p=0.01 and p=0.0004 respectively. Endothelial independent vasodilation was not
statistically significant different following the two wines ingestion.

Acute red wine consumption was associated with increased fibrinogen levels,
while red wine without alcohol, caused a reduction in plasma fibrinogen
concentration. Comparison of incremental area under the response curves, reached
statistical significance (p=0.035) (Figure 2).

Total cholesterol, triglyceride levels, HDL, LDL, apo A — I, and apo B

concentration, were unaltered following ingestion of both wines (Table 4).

Discussion

In the present study, acute consumption of dealcoholized red wine caused a
significant improvement in FMD and a significant reduction of fibrinogen levels. On
the other hand, acute ingestion of red wine containing alcohol caused a significant
impairment of endothelial function and a significant elevation of fibrinogen levels.
This is the first study to test the acute effect of red wine and its phenolic constituents
in CAD patients, and it is in accordance with previous in vivo experiments in healthy
individuals [21,22], that attribute red wine’s beneficial effects on its antioxidant
substances. Improvement of FMD after dealcoholized red wine consumption is in
accordance with most in vitro and in vivo studies. There are several in vitro
experiments in rat aortic rings [16,18] and in human vascular cells [12,15,17],

showing that acute response to red wine polyphenols, leads to an increased secretion

50



of nitric oxide (NO) with a subsequent vasorelaxation. In addition, our results confirm
previous in vivo studies, where there was a beneficial short-term effect of
dealcoholized red wine on endothelial function, in healthy subjects [21,22]. In the
present study, acute consumption of dealcoholized red wine may be hypothesized that
it leads to absorption of polyphenols, and subsequently an increase in NO production
and an improvement of FMD.

On the other hand, red wine ingestion (12% alcohol) caused a quite opposite
effect. There was no improvement in endothelial function, and 60 minutes after
consumption there was a significant decrease in FMD. The basal brachial diameter
increased after red wine consumption. Therefore it is likely that FMD showed a
smaller value than it would ordinarily have. However, these findings are not in
accordance with previous in vivo studies [21,22], where there was a delayed
improvement of FMD and at the same time a significant increase in basal brachial
diameter was reported as well. The main difference between these studies and ours is
that we examined the acute effect of red wine in patients with CAD with impaired
endothelial function instead of healthy individuals. It is also very important the fact
that we used a high-risk group of subjects and therefore, we continued our
measurements 90 minutes following the meal. FMD showed a rebound at the last
measurement (90 minutes) and it is possible that FMD would improve at a later stage
[21].

Red wine contains alcohol, as well as polyphenols. In the present study it was
observed that wine polyphenols improve FMD, but in the presence of polyphenols
and alcohol at the same beverage, impairment in FMD was noticed. Our findings
suggest that somehow alcohol impairs polyphenol action, for at least 90 minutes after

consumption. A possible explanation for this phenomenon is polyphenol
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bioavailability. There are controversial results regarding polyphenol absorption: on
the one hand, there are studies suggesting that alcohol in red wine improves their
bioavailability reducing tannic acid precipitation [32,33], and on the other hand there
is consideration that alcohol impairs polyphenol absorption [34 — 36].

Several epidemiological studies [37,38] have concluded that long term alcohol
consumption is associated with decreased fibrinogen concentration in the general
population, with an optimal consumption reaching 7 — 21 drinks per week [30]. This
beneficial effect is correlated with alcoholic beverages, as well as with antioxidant
substances found in some drinks, especially in red wine. Both in vitro and ex vivo
studies [14,31] concluded that alcohol causes an increase in plasminogen and tissue
plasminogen activator levels, while red wine phenolics (resveratrol) inhibit expression
of tissue factor, with a direct decrease in thrombus formation. Interestingly, the short
term effect of alcohol on fibrinogen is not always in accordance with its well
established long term regular consumption. Experimental studies looking at the acute
effect of alcohol on fibrinolysis, showed either no significant change, or a significant
reduction [23,24]. According to these studies, consumption of 40 gr of alcohol causes
impairment in fibrinolysis, which persists 5 hours post ingestion. This means that
although long term drinking may increase fibrinolysis, acute alcohol consumption
reduces fibrinolysis and increases the risk of developing an acute coronary syndrome.
In the present study, red wine containing alcohol and dealcoholized red wine had a
quite different effect. The alcohol-containing beverage increased fibrinogen levels,
which is in accordance with the previous in vivo studies in healthy individuals [23-
24]. On the other hand, wine polyphenols decreased fibrinogen concentration, which
partly reduces the risk of a CAD event. These observations suggest that alcohol may

inhibit the favorable effect of polyphenols on fibrinogen. In previous studies [23-24],
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it was observed that fibrinolysis initially decrease in the postprandial state and then
returns to baseline levels approximately 5 hours following red wine consumption.
However, 13 hours postprandially, fibrinolysis was found to be higher than the fasting
levels. This mechanism may partly explain the different long and short term effect of
wine consumption.

More research is necessary to study the mechanisms by which alcohol impairs
polyphenol favorable action, and much attention should be given to the increased risk
of a CAD patient immediately after red wine consumption, which is a common and
rather significant part of his therapy, considering the fact that peripheral circulation
that we assessed in the present study is closely related with endothelial function in the
coronary arteries [39].

In conclusion, our results indicate that there is an improvement in FMD and a
reduction in fibrinogen levels following dealcoholized red wine ingestion and quite
the opposite effect after red wine containing alcohol. These findings suggest, that
there is a significant differentiation between short and long term effect of red wine
and between acute response of healthy individuals and CAD patients in red wine
consumption. Finally, we can speculate that much of the red wine beneficial acute
effects can be attributed to its antioxidant substances and not solely to its alcohol

content.
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Figure Legends

Figure 1

Effect of red wine and dealcoholized red wine on flow — mediated dialation among 15

CAD patients

Figure 2

Effect of red wine and dealcoholized red wine on fibrinogen among 15 CAD patients.
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Figure 2
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Table 1

Baseline characteristics of study participants (n = 15)

MEAN + ST. DEVIATION

AGE (years)

BMI (kg/m?)
CHOLESTEROL (mg/dl)
TRIGLYCERIDES (mg/dl)
HDL (mg/dl)

LDL (mg/dl)

FMD (%)

FIBRINOGEN (mg/dl)

524+9,7

283+ 1,8
223.1+423
172.1 £ 69.3
38.7+10.8
150.4 +33.7

237+23

399 + 154

BMI: body mass index, HDL: high density lipoprotein, LDL: low density lipoprotein
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Table 2

Effect of red wine and dealcoholized red wine on vessel diameter, blood flow and FMD.

DEALCOHOLIZED RED WINE RED WINE
ariables 0 30 60 90 0 30 60 90
1seline vessel 4.6+0.9 4.8+0.8 4.7+0.8 4.7+0.8 4.6+0.8 4.9+0.8F 4.9+0.8% 4.9+0.8
ameter (mm)
ssel  diameter in 4.7+0.9 5+0.8 4.940.9 4.9+0.8 4.7+0.8 5.1+0.8 5+0.8 5+0.8
‘peremia (mm)
iseline blood flow 120.3+87.9 123.9+65.5 136.2+54.7 144.5+111.7 73.4+33.9 131.9+88.2 112.2+72.9 100.6+52.8
1l.min™)
ood flow in  213.5+£1274 275.6+139.8 193.6+62.7  288.5+151.7 223.8+107.1 265.4+111.8 278.1+124.9 296+145.6
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peremia (ml.min™")

VID (%) 237423 54+3.8 4.4543.0 4.842.0

3.82+2.4

2.8142.2

1.51+1.8%

3.14+2.9

*P=0,015

1P= 0,037, 1P= 0,047 vs dealcoholized red wine consumption
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Table 3

Total and incremental areas under the curve (TAUC and IAUC respectively), of all

variables after consumption of red wine and dealcoholized red wine.

Dealcoholized red wine Red wine

TAUC IAUC TAUC TIAUC
Total 19116+4652 96642156 1923642977 -564+2093
Cholesterol
Triglycerides 1468146399 81143094 16989+7843 59342977
HDL 3396+1026 -90+392 3457+874 75+425
LDL 12789+3465 -744+1279 1238142865 -437+1837
Apo A -1 12769+1946 -665+177 13341+1034 -364+339
Apo B 1077842052 -477+1298 11289+1424 -724+3234
Fibrinogen 33499+12043 2411+6554* 35000+15761 2828+8624%*
FMD 392+198F 17842631 234+151% 11041474

HDL: high density lipoprotein, LDL: low density lipoprotein, Apo A —I:

apolipoprotein A — I, Apo B: apolipoprotein B, FMD: flow mediated dilation.

*:p=10,035, t: p= 0,010, {: p=0,0004
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wine and dealcoholized red wine on blood lipids, lipoproteins, apolipoproteins, fibrinogen and FMD of 15 CAD patients.

DEALCOHOLIZED RED WINE RED WINE

0 30 60 90 0 30 60 90 P
rol (mg/dl)  223.1+42.3  222.5+42.2 219.1+40.9 223.9+40.9 230.1451.6 220.9+45.6 211.4+432.8 2109434 NS
(mg/dl) 172.1469.3  172.7473.1 169.3+65.8 167.8+73.4 199.1+92.7 197.7489.5 184.1+87.1 176.7484.1 NS

38.7+10.7 39.9+10.4 39.1+10.2 40.1+11.1 38.748.7 38.7+10.0 38.449.7 38.1410.2 NS
150.4+33.6  147.9433.5 146.1+30.1 150.3+33.2 151.5+49.2 142.6+40.9 136.3+31.6 137.5+30.1 NS

3/dl) 149.3+11.7  150.5+12.5 145.5+14.5 147.7413,5 149.5+10.9 150.3+11.2 147.2+12.1 146.6+12.9 NS
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) 125.1+14.7  127.1+16.7 122.5+17.6 125.4+13.5 133.3+39.5 123.5+15.4 124.4+17.2 123.4+19.4 NS

/dl) 399+154 366.9+111  377.8+148.7 390.6+136.8 357.5+105.1 391.4+4202.3 393.2+194.7 406.7+4222 NS

2.37+2.3 5.01+3.8 4.4543.0 4.80+2.0 3.83+2.4 2.81+2.2 1.51+1.8%* 3.14+2.9 0.006

Iansity lipoprotein, LDL: low density lipoprotein, Apo A — I: apolipoprotein A — I, Apo B: apolipoprotein B, FMD: flow mediated dilation.
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