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MNEPIAHWH

Oceoxapnc Baailelog: MeTaBoAEC ota emiTeda TNE AITIOVEKTIVNG JETA OTIO O&Eia opor)
aepOBIag aoknong.

(Y16 v emiAeyn tou Emikovpouv Kabnynth K. Tdouyovpta ABavdaoiou)

ZKOTIOC TNG TAPOUCOC MEAETNG NTAV VO EPEVVNTEL TIC ETITITWOEIC PIOC TIPOTIOVNTIKAG
povadac agpoflaog AoKNoNG oTa €TMimeda TNC AITTOVEKTIVNG Kal TN PeIoTivNg KaBw( Kal
otV evaloOnaoia NG IVOOULAIVNG €W Kal 48 WPEC PETA TO TEAOC TNC GOKNONG Of€ LYIEIC
uTIEPPRapoug GvdpeC. Evvéa oLUPETEXOVTEC OOKABNKOV OE€ €Viaon TIOU OVTIOTOIXOUOE
TEPITIOU OTO 65% TNG MEYIOTNG TIPOCANYNG ofuydvou yia 45 Aemtd. H AirtovekTivn,
pediaTivn, KopTI{OAN, IVOOUAIVN, YAUKON KOl eualoBnaia tng IVaoLAIVNG YETPRONKaOV TIpIV
TNV AOKNON, OUECWC YETA, KOBWCG Kal 24 Kal 48 WpeC PETA TO TEAOC OUTAC. Ta dedouEVa
avoAUBNKav e TN XpHRon Twv emavolaupavopevwy  petprnoewv ANOVA evw ol
ouoxetioel Tou Pearson xpnolgoroménkav yia va Bpebei mbavr) oxéon HETOEL Twv
pMeTaBANTWV. Agv ULTIAPEOV  ONUOVTIKEG HETAPOAEC yio TN AirtovekTivn  (ug/ml)
[Mpv:3.61(0.73); MeTa:3.15(0.43); 24h: 3.15(0.81); 48h: 3.37(0.76)] i 1t pedioTivn:
(ng/ml) [mpwv: 0.19(0.03); petd: 0.13(0.03); 24h: 0.23(0.04); 48h: 0.23(0.03)] peTalL TwWV
KOBOPIoPEVWY XPOVIKGV OTIyMWV. H euaiobnaio Kal Ol OUYKEVIPWOEIC TNG IVOOUAIVNG
MEIWONKOV ONUOVTIKA HOVO QPECWC HETA TO TEAOC TNG Aoknonc. Mepaitépw, Oegv
TIOPOTNPNONKE KOUIO ONUOVTIK) GUOXETION METOED TWV PETABANTWV TIOU HETPRONKaV,
EKTOC TNC OVAPEVOUEVNC METAED TwV ETIMEWV TNC IVOOUAIVNC Kal TNn¢ gvaiodnaiog tng
IVOOUAIVNG. Ta OTIOTEAEGUATO QUTA LTIOGEIKVUOUV OTI N UTIOMEYIOTN OEPOPBIA AoKnaon Ogv
ETUPEPEI GNUOVTIKEG METABOAEC OTA ETTTIESA TNC AITTOVEKTIVNG KAl TNG PEQIOTIVNG UEXPL KOl
48 pe¢ PETA TO TEAOC TNC. EmmAéov, @aivetal mw¢ TtO00 N AITIOVEKTIVI 000 KOl N

pedioTivn dev oxeTiCovTal Pe TNV €vaICONGIa TNG IVOOULAIVNC.

NEEEIC KAEIDIA: AITTIOIO, LOOTAVOPAKEC, TIPOTIOVNOT, TIAXVOAPKIA, dIaBATNG
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ABSTRACT

Theocharis Vassilios: The effects of acute exercise on serum adiponectin levels

(Under the supervision of Assistant Professor Jamurtas Athanasios)

The purpose of this study was to investigate the effects of a submaximal aerobic
exercise bout on adiponectin and resistin levels as well as insulin sensitivity, until 48 hours
post exercise in healthy overweight males. Nine subjects performed an exercise bout at an
intensity corresponding to approximately 65% of their maximal oxygen consumption for
45 min. Adiponectin, resistin, cortisol, insulin, glucose and insulin sensitivity were
measured prior to-, immediately post-, as well as 24, and 48 h after exercise. Data were
analyzed using repeated measures ANOVA while Pearson’s correlations were performed
to identify possible relationship among the assessed variables. There were no significant
differences for adiponectin (ug/ml) [pre:3.61(0.73); post:3.15(0.43); 24h: 3.15(0.81); 48h:
3.37(0.76)] or resistin (ng/ml) [pre: 0.19(0.03); post: 0.13(0.03); 24h: 0.23(0.04); 48h:
0.23(0.03)] across time. Insulin sensitivity and insulin concentration decreased
significantly only immediately post exercise. Furthermore, no significant correlations were
observed among the variables assessed except for the expected between insulin levels and
insulin sensitivity. These results indicate that a submaximal aerobic workout does not
result in significant changes in adiponectin and resistin up to 48 hours post-exercise.
Furthermore, it appears that adiponectin or resistin are not associated with insulin

sensitivity.

Keywords: lipids, carbohydrates, training, obesity, diabetes
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EYXAPIZTIEZ

Oa nBeAa va ekPPACw TIC EVXOPIOTIEC PMOU O€ KATIOIOLG OVOPWTIOUE, Ol OTIoiol
OUVEPBOAQV OLCIACTIKA OTNV EKTIOVNON KOl TNV OAOKANPWON OUTAC TN¢ datpIPAg. Ocwpw
TOV €0UTO HOU TIPOYUOTIKA TUXEPO TIOU EiXE TNV ELKAIPIO VO CUVEPYOOTEI Kal va AABEL TN
BonBela auTWVY Twv avBp®TIWV Kal EEPW OTI TOUG OPEIAW TIOAAG TIEPICOOTEPA OTIO OUTEC TIG
ELXOPICTIEC.

ApXIKd, Ba nBsha va ekPPAcw TNV €LVyvwuoolvn Hou OTov KUplo ABavdacio
TdopovPTa, 0 OTIoI0C UTINPEE VIO UEVA, EKTOC OTIO ETTPAETICOV KABNYNTNC, TIPOYUOTIKOG
EUTIVELOTAC. TOV EUXOPIOTW YIa TNV TIOAVTIN BorBeid Tou Kal TNV KaBodrynan tou OAd
OUTA T XPOVIO KOl OKOUN TIEPICTOTEPO YIO TN CUUTIOPACTACH TOU OTIC OUOKOAEC OTIYUEC.

AKOUN, Ba NOsAa va euXapPIOTACW TA GAAD QU0 PEAN TNC TPIMEAOVG ETIITPOTIAC, TOV
KOplo Mavvn Koutevtdkn Kal Tov KOpio lwavvn ®atolpo, yia tn Bonbeia, TiC cUUBOUAECG
Kal TIC OUOTAOEIC.

MOAAG €LXOAPIOTW O@EIAW KOl OTOuC ouLvepydte tou Kévipou ‘Epeuvag Kal
AZlohoynong g Puaikng Amodoong Yeavtr) Xpiativa, Toea Tpuewva kol Maoxain
BaagiAn, yia 1n ouvepyaoia kal 1 BorBsid toug ot SUOKOAEC OTIYUEG. TEAOG, TO TIO
MEYOAO E€UXOPIOTW O@EIAW OTOLG €VVED CUUHETEXOVIEC OTNV  €PEUVO, Ol OoTtoiol

O@IAOKEPOWC CLVERAAQV TA PEYIOTA YIA TNV TIPAYUATWAON TNE TTapoloag JEAETNG.

Ocoxapng BaoiAeiog
ZemTéuPplog 2006
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METABOAEZXZ XTA EMNIMNEAA THZ AIMMONEKTINHZ META AMNO O=EIA
MOP®H AEPOBIAZ AZKHXHX

H maxuoapkio oxeTidetal Pe PETAPBOAEG OTO UETAPBOAICHO TWV AITISIWV Kol QULEAVEL
TNV avtiotaon tN¢ IVOOUAIVNG, TIoU Bewpeital OTI CUVEICEEPEL OE ayYyeElOKEC PBAABEC
aptnplookAnpuvong. H Acrp30 eival plo Tpwieiv Tou avoKoAD@ONKe TPOo@OTa Of
ETTPVEC, OLYKeKPIPEVA aTta AlTtokOTTapa (Scherer et al. 1995). H opoAoyn mpwIeivn otoug
avBpwroug gival n apMl (Maeda et al. 1996) 1 Aitovektivn (Arita et al. 1999). To apMI-
YOVIdI0 KWOAIKEVEL pla TIPWTEIVN armote olpevn amd 244 apivo&éa. To yovidlo atoteAeital
amo Tpia €€0vIa Kal dU0 EVIPOVIO TIOU KOAUTITOuV TiEpIox 16-kb oto Xpwpdowpa 3¢27
(Comuzzie, 2001; Kappes & Lofiler, 2001). H AirtovekTtivn €ival avtiotpo@og avaloyn e
NV avtiotaon g WWOOoUAIVNG Kal TNV uTtepivaouAvaipio (Weyer et al. 2001). Eivai
a@Bovn oto avBpwtivo TAdopa (Maeda et al. 1996) kai n ékepaon TG oto MRNA €ival
ONUOVTIKA PEIWPEVN OTO AITTWAN 10TO €TPLWY Kal avBpwTiwv (Hu et al. 1996). Mepaitépw,
N OTWAEID ANTTOUG Ot TIOXUOOPKOUC acoBeveic TIpokoAsi al&non oOto  €mimeda Tng
Mirtovektivng (Yang et al. 2001). Emiong,ta emimeda tng AITIOVEKTIVNG €ival XaunAOTePa o€
AaTopo WE avtioTaon otnv IvoouAivn (Hotta, 2000; Maeda, 2001), Kal OTaV G€ AUTOUC TOUG
aoBeveic xopnyouvtal BialoAidivedioveg (TZD), €va @ApPUOKO gualoBnToToinong ng
IVOOUAIVNG, Ta eTTEdA TNG AITIOVEKTIVNG auvavovtal (Maeda et al. 2001). Mia Tipoo@aTh
MEAETN QTIEQEIEE OTI OUVEXNC CULCTNUATIK] £YXUON (QUGCIOAOYIKNAC 00C0NG aVACTULAIOCUEVNG
AITIOVEKTIVNG  HEIWOE ONUOVTIKA TNV UTIEPIVOOLAIVOIYIO KOl  LTIEPYAUKOIUIO  O€
AITTOOTPO@IKOUC ETTIPVEG, OTIOTE QVTICTPEPEL TNV AVTIOTOON TNG IVGoLAivng (Yamauchi et
al. 2001). EmumA¢ov, n xoprynon tng IVOOUAIVNG OXETIOTNKE PE TN MEIWON TWV AITTOPWY
0&EWV TNE KUKAOQOpPIaG Kal TNy o&eidwar] Toug atoug pog (Yamauchi et al. 2001).

Ymdpxet évag  OpIBUOC  OpUOVWVYV  TIOU  €TnPEdlouv * T AITTOVEKTIVN,
GUUTIEPIAAUPBAVOUEVNC TNC IVOOUAIVNG, TWV KATEXOAAUIVAV Kal TNG KopTI{OANC (Fasshauer
et al. 2001). 'Exel amodeixBei OTI n IVOOUAIVN, Ol KOTEXOAAUIVEC Kol N KOPTI(OAN

KOTAOTEAAOUV TN YOVISIOKN €K@Pacn TNG Alrtovektivng (Fasshauer et al. 2001; Fasshauer
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et al. 2002) ka1 OAeC TOUC LE@ioTavTal O&sio PETOPROAN KATA TN OIAPKEIN PETPIAC TIPOC
évtovn doknor. EmmAéov, n TOKTIKI GOKNON €ival yvwoto OTI OTIOTEAEl TTapAyovIa
TIPOANWNC oTnV avarTtuén dlaBnTn TOTIoU 2 Kal aptnplocKAfpuvaon. H évtovn daknan €xel
aTtodelXOei 0TI avgdvel ae yeydAo Babuo tnv svaicdnaia Tng voovAivng (Borghouts, 2000;
Higaki, 1996; Mikines, 1988) kal TapoAo Tou Oev €ival n oakpIBn¢ éviaon ekyouvaongc,
KATtola dedopEva LTTOJEIKVDOLUY OTI aTtalteital Tepimou 10 70% ¢ VO2max yia mnv
EMPAVION TwV EMIdPATEWV TNC ACKNONC OT0 MPETAROAICUO Twv AiTdiwv (Kang, 1996;
Thompson, 2001).

Eival yvwoto o1l n doknon audvel v evaiocbnaoia tg tvaouvAivng (Borghouts,
2000; Higaki, 1996) kal Ta au&npéva €TTEdN AITTIOVEKTIVNG OXETICOVTal PE TNV LYNAOGTEPN
gvalodnaia ¢ IvaouAivng (Hotta, 2000; Maeda, 2001). O okomog TNG TAPODCAG £PELVOC
gival va kaBopioel edv Kal KAatd TO6c0o 1 oécia agpofia Aoknan eTnPeddel Ta EMTESN TNG
AITTOVEKTIVNG TOOO BPaxuTtpoBeoia, yia Tnv TEPiIodo dnAadr) TToU OKOAOULBEI aUECWC PETA
TO TépOC TNC AOKNONG, 000 KOl POKPOTIPOBECUD, YIO TNV TEPIOdO TNG MIOG KAl Twv duo

NUEPWV WETA.

Epeuvntikég LTIOBEGEIQ

a)Agv Ba TpokAnBel av&non ota emimeda NG AITTOVEKTIVNG OF LYIEIC LTIEPPRAPOUG
GVOPEC WE TN XPNon MIAC TIPOTIOVNTIKACG HovAdag aepoflag doknong, HEXPL Kal 48 wpeg
META TO TIEPAC OUTAC.

B)dev Ba TPokANBei avénan ota emineda ¢ PeCICTIVNG O€ LYIEIC LTIEPPBAPOLC AVOPEC
ME TN XPron MIOC TIPOTIOVNTIKNG HOVAdAG aePOPIag AoKNoNg, MEXP! KOl 48 WPEC YETA TO

TIEPAC OUTNAG.

S TOTIOTIKEC LTTODEDEIC
MnJEeVIKEC LTTOBETEIC
0) Mndevikny utoBeon (U1=pP2): Aegv Ba LTTAPEOLY CTATICTIKA CNUOVTIKEC OIAPOPEC
METOED TwV PETPROEWVY (TIPIV KOl JETA TNV AOKNGN O OAEC TIC XPOVIKEC GTIYUEG TIOU £XOUV
0ploBEei), TN CLYKEVTPWOT TNG AITIOVEKTIVING GTO aiya.
B) Mndevikny umtoBeon (U1l=p2): Agv Ba LTIEPEOUV OTATICTIKA CNUAVTIKECG OIOQOPEC
METAEL TWV PETPNOEWV (TIPIV KAl PETA TNV ACKNGN O OAECG TIC XPOVIKEC OTIYMEC TIOU EXOUV

0ploBEei), 0TN CLYKEVTPWAN TNE ATIOVEKTIVNG OTO aipa.
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EVOANOKTIKEC UTTOBETEIC
o) Evalioktiky umtofeon (Ui ?7112): ©a LTIAPEOLY OTATIOTIKA GNUOVTIKEG JIOPOPEC
METAEL TWV UETPNOEWV (TIPIV KAl PETE TNV AOKNGN 0& OAEC TIC XPOVIKEG OTIYHLEG TIOU €XOUV
0ploBei), 0N CUYKEVTPWAN TNG AITTOVEKTIVNG GTO aipd.
B) EvoANOKTIKN vTto0eon (Ui ?12): ©a LTIAPEouV OTATIOTIKA CGNUOVTIKEG JIOPOPEC
METOED TWV PETPRCEWVY (TIPIV KAL PETA TNV ACKNGN O OAEC TIC XPOVIKEC OTIYHEG TIOU £XOUV

oploBei), TN oLYKEVTPWON NG PECICTIVNG OTO dipa.

Meplopiopoi tng Epeuvag
O TIEPIOPIOPOG TNG TTAPOVCOC E€PYATIOC EYKEITAl OTO YEYOVOC OTI OEv WETPrONKaAV

TIEPICOOTEPQ XPOVIKA GNEin aTtd TO TEAOC TN AOKNONG £WE KAl TO TIEPAC TWV 48 wpwv.

OpI0BETNOEIC TNE EPELVAG
H OUyKekpIPévn €peuva TIEPIOPIOTNKE OTNV ETIdPACN TNG MIAC TIPOTIOVNTIKIG
HOVAdOC agpOfiag AOKNONG XwPIC va PMEAETNOEI N HOKPOXPOVIa ETTIdPACN NG GOKNONC O€

GUVOLOCUO WE JIOTPOPIKO TIPOYPAUUD, OTIWC KOl EiXe oxedIATTEl €€ apxnc.
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ANAZKOIMHZH BIBAIOITPADIAZ

Ox aToKpioelC TNG AITIOVEKTIVNG OtV aoknon pubuidovtal amo AyvwoTo MEXPI
OTIYMNC UNXOVIOUO KOl yio TO AOYO QUuTO €ival amopaitntn n HEAETN TWV ATIOKPIoEWY
OUTWV O€ OXEON ME MO OEIpd GAAWV OpPUOVWY TIOU HE TOV éva I TOV GAAO TPOTIO
TTOpEPPAivouy GTO HETABOAICUO TOU QVBPWTIIVOU OPYOVIOUOD. ZTNV TIOPOUCO HEAETN
KPIBNKe APTIO KOl €EPIKTO TIAPAAANAC HE TIC OTIOKPIOEIC TNG AITTIOVEKTIVNG va PEAETNOO0V
Kal ol OAANAETTIIOPACEIC TNG PEIOTIVNG, TNG KOPTI(OANG, TN YAUKOINC Kal TNG IVOOUAIVNG.
H voouAivn gival opuovn, Kal w¢ €K T00TOU, TIPWTEIVN. EKKpiveTal amd opddeg KLTTAPWY
MECO OTO TIAYKPEOC TTIOU KAAOUVTAI vnoidla. To TIayKpeag ival éva opyavo 1ou Ppioketal
TOW OT0 TO OTOMAXI KOl EXEl TIOAAEC AEITOLPYIEC ETUTIPOCOETWE TNG TIAPOYWYNG NG
IVOOUAIiVNC. To Tdykpeag TIapAyel €Tmiong TIETTIKA &€viuha Kol GAAeC opuovec. Ol
LOATAVOPOAKEG OTIOPPOPWVTAL OTIO TO TIETTIKO CUCTNUA YIO VO TIEPAGOLV ETIEITA OTNV
KUKAO@OpIia Tou aipatog, dladikagia Tou cuhPBaivel HeTa amd KABe yelpa. TOTE €ival Tou
EKKPIVETAL N IVOOULAIVN ammd TO TIAYKPEAG W OTIOKPION GTNV al&non Twv CaKXApwWV ToU
aipatog. Ta TePIOGOTEPA KUTTOPO TOU AVOPWTIIVOU CWHOTOC £XOUV LTTOJOXEIC IVOOUAIVNG,
Ol oTtoiol deoPEVOUY TNV IVOOUAIVN TIou BpiokeTal atnv KukAogopia. Otav éva KOTTOPO
€XEl IVGOLAIV OUVOEPEV OTNV KUTTOPOTIAQCUOTIKA TOU HEUPPAVN, eveEPYOTIOIEi AANOUG
UTTOO0XEIC OXESIONGUEVOLG VA ATIOPPOPOUV TN YAUKOLN aTI6 TNV KUKAO@OPIO TOL aiuotog
0TO E0WTEPIKO TOU KUTTAPOU. XWPIC IVGOUAIVN, UTIOPEL KAVEIG va KOTAVOAWVEI TIOOOTNTEC
@ayntol Kal va TIOpapéVEL oTNY KAtdoTaon Tng Teivag, a@ol TToAAG ammd Ta KOTTapa Hog
OEV £X0UV KOAN TIpOofacn OTIC BepUideg TIOU TIEPIEXOVTAI OTN YAUKOLN Xwpi¢ TN dpdon TG
IVOOULAIVNG. H IVOOUAIVN €ival 0 onUAVTIKOTEPOG EAEYKTNG TOU PETOBOAICUOU OPYAVIKGV
eVvwoewy. H €KKpPIOT TnNg oo TO TIAYKPENG, KOl KOT ETIEKTOCT) N CUYKEVTIPWAT] TN¢ OTO
TIAdOpO, au&Aavetal KOTA TN SIAPKEI TN ATIOPPOPNTIKAG PACNG KOl PEIWVETAl KATA TNV
METATIOPPOPNTIKA @daon.

H wooULAivn emidpd Kol OTO METAPBOAIOUO Twv Aimdiwv. Kabwg ta emimeda tng
YAUKO(NG aveBaivouv oOTo aiga, OTw¢ CUPPQIVEL @UOIOAOYIKA META amd &va yelua,
OTIEAEUBEPWVETAL IVOOUAIVN, N OTIoIa TIPOKAAEI PETAPOPA €VOC HEPOULC TNG YAUKOING OTO

MTTOKUTIOPO PE OKOTIO TN alvBeon TPIYAUKEPISiwV. ‘OTav N IVOOULAIVIKI] €KKPION
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puBuileTal oWOTA, yia TNV TIOPAYWYI EVEPYEIOC XPNOIUOTIoIODVTAl KOTA KUPIO AGYOo Ol
LOATAVOPOKEC KOl TUXOV TIEPICTEIN TOUG OTIOONKEVETAl WG AITIOC. Z& TLVONKEG EAAEIWNC
IVOOUAIVNCG  KIvNTOTIOIOUVTOl KOTA KOpPIo AGyo Ta Aimapd  o&éa, Ta OToio  Kal
Xpnoigotrolovvtal otn 6éon g yAukolng (McArdle, Katch & Katch, 2001).

H yAukd{n oxnuatidetal oTo ATIap Kol TOUC OKEAETIKOUG PUEC OTIO TN SIACTIOCN TWV
OTIOBEUATWY YAUKOYOVOU (TTIOAUMEPN YAUKOING) KOl GUVTIOETAI OTO ATIAP KOl TOUC VEQPPOUC
amd evoIAPETT TIPOIOVTO PECW HIOG OIOBIKATIOC YWWOTAG W¢ YAUKOVEOYEVEDT. H yAukoldn
OTTOPPOPATAl OTO KUKAOQPOPIKO CUCTNUO HECW TOU EVIEPIKOU TOIXWHATOC. MEPOCG QUTAC
NG YAUKOING TPO@OJOTEL aTreLOEing Ta EYKEPOAIKA KOTTOPA, €VW N LTIOAOITIN TTOGOTNTA
00eVEl TIPOG TO AP KOl TOUC HUEG, OTIOU OTIOBNKEVETOl W YAUKOYOvOo, Kol oTd
AITTOKOTTOPO, OTIOU OTTOBNKEVETAl WC ATTO¢. TO YAUKOYOVO €ival n BonBnTikr evepyelakr)
TNy TOL aVOPWTIIVOU CWHOTOG, TIOU EKPEEI KAl PETATPETIETAI TIOAI O YAUKO(N OTav Ol
EVEPYEIOKEC OVAYKEC TO OTIAITOUV. MapOAO TIOU TO ATIOBNKELUEVO AITIOC UTTOPEL €Tiong va
XPNOIYOTIONBEl WC EPEDPIKO EVEPYEIOKO OTIOOEUD, TIOTE OEV PETOTPETIETAN O€ YAUKOLN. H
QPOUKTOLN Kal N yaAaktoldn, GAAa Tapdaywya Tng AXopng Tou TIPOEPXOVIOL amd Tn
OldoTIaon Twv LAATAVOPAKwWY, 00eVOLV OTELOEIOC OTO NTOP, OTIOU MPETOTPETIOVION OF
YAULKOLN.

Mepitou 40% atOPWV NAIKIOG 65 €w¢ 75 €TV Kal T0 50% Twv YEPOVIWV NAIKIOG
TTAvw armod 80 EKONAWVOUV EAATTWHATIKI avoxn ¢ YAUKOLNG ou odnyei ae diapAtn tomou
2. O 101mo¢ autdg €ival n o Kowvry yop®n dloBATN amod tnv oToia uTto@épel | atoug 17
AUEPIKAVOUC: TIEPITIOU OI MICEC OO TIC TIEPITITWOEIC OUTEC TTOPAPEVOLV OadIdyvwaoTeC. O
OTEANC METABOAMIOMOC NG YAUKOLNG Tou aveRadel ta emmimeda yAukolng oTo dipa oTtov
o103t TOTIoV 2 TIPOEPXETAL aTIO:

. MelwEVN €Tidpacn TNC IVOOUAIVNG OTOV TIEPIPEPEIOKO 10TO (avTioTaon
IVGOUAIVNC).

. AVETIOPKN TIAPAYWYN IVOOUAIVNG OTI0 TO TIGYKPEOC YIO TOV €AEYXO TOU
OOKXAPOUL OTO aipa (OXETIKN AVETIAPKEIQ IVGOUAIVNC).

. ZuvOLOOUO TWV ETIOPACEWV TNC IVOOULAIVIKIC OVTIOTOONG KAl TNG OXETIKAG
OVETTAPKELOC IVGOUAIVNC.

H auénuévn mopouadia tng vOoou, €KTOC OTO TNV KANPOVOUIKY TtPodidbean, EXEl

OXEQN O PEYAAO PBabBud PE «EAEYEINOULC» TTOPAYOVTEG OTIWG N TITwXNA diAITA, AVETIOPKNC
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(QUOIKN dPACTNPIOTNTA KOl OUENUEVO CWMOTIKO ATIOG, IOIITEPO OTN GTIAGXVOKOIAIOKNA
mieploxn] (McArdle, Katch & Katch. 2001).

APKETEG €ival Ol ava@opEC OXETIKA PE TNV OVTIOTOCON TNG IVOOUAIVNG Kal TN
Bpax0Pla AokNon. ZeKIVWVTOG AOITIOV amo Tnv avoxn Kail didbeon tng YAUKOInG, Hia
TIPOTIOVNTIKI) povada (30min ato~70% tng VO2max) TIou EKTEAECTNKE ATIO ATIPOTIOVNTOUG
ETTHUEG OeV PBEATIVEL TNV avoXI TNG YAUKOLNC evOo@AERIa (James et al., 1983). Mapouola,
Mg TTPOTIOVNTIKA HovAada TTapaTeTapEVng agpofiag aoknong (30-60min ato ~60-70% NG
VO02max) dev BEATIOVEL TNV PEIWPEVN avoxn NG YAUKOING o€ atopa WE diapntn ToTou 2,
OTwC agloAoyndnke pe tn yvwoT dokigacia tng avoxng otn yAuvkoln (OGTT) (Rogers,
Yamamoto, King, Hagberg, Ehsani, & Hollozy, 1988). AvTIO£IwWC, MIO TIPOTIOVNTIKA
povVada TIOPOTETAPEVNC AOKNONG O METPIa €viacon (45min g KUKAOEPYOUETPO 01O 45%
¢ VO2max) Tou EKTEAECTNKE omd dloPnTIKOOE TOTIOU 2, UTIOPEI VA MEIDCEl TIC
YAUKOQIUIKEG OTTEKKPICEIC KOl va aLENACEl Ta ETITESA TNG IVOOUAIVNG OTO TIAGCOUO YO TNV
TEPIOd0 TWV 4 WPWV TIOU OIKOAOUBEI, EQOCOV CUVOJEVETAL ATO TIPWIVO YEDUO TIOU TIEPIEXEL
56% vdatavOpakeg, 30% Aittn kai 14% mpwreiveg (Larsen, Dela, Kjaer, & Galbo, 1997).
Evola@épov Ttapouaiadel atny idla €pguva 0TI, N TIPONYOUUEVN OOKNCIOYEVNC ETTIOPAON OgV
TIOPOTNPENONKE HE TNV KOTAVAAWGN HECNUPPIVOU YEUUATOC 4 WPEC META TO TIPWIVO,
LTTOQEIKVDOVTAC TNV TIOPOJIKA QU AUTHC TN¢ 00KNOI0yevoUG UETABOANC.

EvtoUtolg, gival e€akpIBwpévo OTI LTIAPXEI CNUOVTIKA TITWON TN YAUKOZNC Katd TN
OIAPKEID JIOG TIPOTIOVNTIKNG HOVAdACG, TOOO O TOXUOAPKA TPWKIIKA (Gao, Sherman,
McCune & Osei, 1994) 660 Kai o€ dlaBnTikoug tuttou 2 (Larsen, 1997; Musi, 2001). Ztoug
TEAELTAIOLC PEIWVOVTAL KAl TA ETTTEdA TNG IVOOUAIVNC TOU TIAACUATOG KATA TN SIAPKEIN
NG doknong (Musi et al.,, 2001). H ouvoAikfy d186ecn YAUKO(NG OTO OWMPO KATA TN
OIAPKEID PIOG LTIEPYAUKOIUIKAG, LTTEPIVGOUAIVAIUIKAG GUVOEDNC UTTOPEI VA EVIOXUOEL Kal e
Ml POVO TIPOTIOVNTIKI) POVAdO KOl CUVOEETal PE aUENOn OTNV IVOOUAIVOOJIEYEIPWEVN
META@OPA YAUKOLNC OTOUC OKEAETIKOUG uOeC (Oakes et al.,, 1997). H emidpaon g
Bpaxuxpoviag GOKNONC OTn  YAUKOIMIO O@EIAETal TIPOQ@AVWCG OTNV  IKOVOTNTA NG
OUOTOAIKAG OPACTNPIOTNTOG VO EVEPYOTIOIED TN HETAPOPA TNC YAUKOING TWV OKEAETIKWV
MUV, KOBWC OULTO TO HOVOTIATI EU@AVIETAI PUOIOAOYIKO ot (WO MPE OvTioTAon oTnv
(voouAivn (Henriksen & Jacobs, 1995) i oe diapntiko0¢ tutou 2 (Kennedy et al., 1999).
EmmpooBeta, N aoknoloyevi¢ dpactnpIoTNTa TNG HETOPOPACG YAUKOLNC aTouC S1apBNTIKOUG

TOTIOU 2 EUMEVEL OTNV TIEPIODO TIOU AKOAOUBEl apéowe peTd v doknon (Minuk, Vranic,
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Marliss & Hanna, 1981) Kol OXETI(ETOI PUE EVIOXUHEVN ELAICONGIO TNV IVOOULAIVN, AUETWC
petd (Minuk et al., 1981) kai €w¢g 20 wpeg peta (Devlin, Hirshman, Horton & Horton,
1987) Tnv Aoknon. ZT¢ 24 WPEC PETA TNV AoKNnon Ogv Ttapatnprénke evaicOnaia otnv
IvaoULAivn (Cusi et al, 2000). O1 unxaviguoi ov euBvvVoVTal VIO TIG BPAXUTIPOBETHEG OUTEG
OTIOKPICEIC TwV S1oBNTIKWVY TUTIOUL 2 GTNV A0KNGN €ival AyvwaTol HEXPI CNUEPQ.

‘Evag UTTOKEIYEVOC KUTTAPIKOG UNXAVIGUOG YO aUTH TN BPaxuTipoBecun aoKNoIoyevr
TIIWOoN NG YAUKOJNC OTNV OVTIOTOON TNG IVOOUAIVNG ONUEINOBNKE Ot MO HPEAETN
aoKnaloyevoug petatomiong GLUT-4 og éva TAnBuoud diafntikwy t0tou 2 (Kennedy et
al.,, 1999). Apéowg META aTO MIO TIPOTIOVNTIKN povdada (45-60min oto 60-70% 1tN¢
V02max) uttfpée 74 + 20% avénon tng mpwteivng GLUT-4 otn peuBpavn tou TTAACUATOG
TOU €0W TIAQTO PLOC, N OTIoIO NTAV OXEdOV Opola e TNV avgnon (71 + 18%) Tmou
Ttapouaiacav un daRNTIKA ATopa PETA TNV Aoknon. H TTpwteivikn ékgpaon g GLUT-4
0gv evIOXUONKe Omd auTh TNV TIPOTIOVNTIKN povada (Kennedy et al., 1999). Zuvoer pe
oUTO TO €0pNUa €ival Kal Ta aroteAéopata Twv King et al. (1993), Ta omoia mopouvaiocav
OTI N AOKNGCIOYEVAC UETATOTIION TNG METAPOPIKNG TIPWIEIVNE TNG YAUKOLNC O€ OKEAETIKOUC
MUEC TTOXVOOPKWY ETTiHLWY Zucker dev diEpepe amd aut oe aduvata (wa. Emakoiovba,
MO TIPOTIOVNTIKN MOVAdD PE AOKNON PETPIOG EVTOONC UTTIOPEI va aLENTEL TN PETAPOPA TNG
YAUKONG TOL PUOG PECW HIOC (PUOIOAOYIKAG ETIAYWYNG TNG YETOTOTIIONC TNC GLUT-4 péca
oTtn YePPpavn tou mAdopatog (Kennedy, 1999; King, 1993).

Ol  peyoAUTEPNC  OIAPKEIOG  ETIOPACEIC  HIOC  TIPOTIOVNTIKNAG — MovAdag  oTn
onuUatoddTnan TN IVOOLAIVNG 08 OKEAETIKOUG UUEC PE AVTIOTOOT GTNV IVOOUAIVN €ival Ttio
0KaB0pIoTn. Eva €IKOCITETPAWPO HETA amdé povadikr ouvedpia doknong (1 wpa o€
gpyorodnAato oto 65% 1ng VO2max) Tou €KTEAECTNKE amd dlaPRNTIKOUG TUTIOL 2, N
OTIOKPION NG POCEOPUAIWGONG TNC TUPOCIVNG TWV CKEAETIKWV HUWY, TOUL UTIOd0XEA NG
IVOOUAIVNG Kal TG IRS-1 oTnv IVGOUAIVN ATaV oNUAVTIKA eVIoXLUEveC (Cusi et al., 2000).
Evtoltolg, n Oléyepan TIOU TIPOKAAECE 1 IVOOUAIV ot dpaoctnpiotnta tg IRS-1-
oxeulopevnc PI3-kivaong dev evioXVONKe amd TNV Tponyolhevn AOKNGON KAl ' auto To
XPOVIKO ONUEIO 1 IVOOUAIVODIEYEIPOUEVN O1a8ean YAUKOING OTO oWUa Oev av&nbnke
OUYKPITIKA JE TN poviun katdotoon (Cusi et al., 2000).

Eival eTmapKwg TEKUNPIWPEVO OTI N QUOCIKA SPACTNPIOTNTA KOl N TIPOTIOVNON OVIOXNAC
odnyolv O€ &vioxuon TOU IVOOUAIVOEEAPTWHEVOL HETOBOAMOUOU TNG YAUKONG Of uyin

ATOMO KOl 0E @UGIOAOYIKA MOVTEAO TPWKTIKWVY (Goodyear & Kahn, 1998). Z1a teAevtaia,
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aoknan PETPIaC 1 LYPNANG Evtaong UTtopei va BeATIOOEL TNV avoxn TN YAUKOdng (James,
Burleigh, Kxaegen & Chisholm, 1983), tn GuUVOAIKN] gvaigONaia TNG IVOOUAIVNG OTO CWaA
(James, Kraegen & Chisholm, 1984) kal ™ dpacon TN IVOOUAIVNG OTn HETAQOPA TNG
YAUKONG OTOUC OKEAETIKOUG pUeC (Henriksen & Halseth, 1994). H TIpwTEiVIKY €K@poaon
¢ GLUT-4, Tng omoiag o poAog ival va SIEUKOAUDVEL TN PETAQOPE TNG YAUKOING, @aivetal
va TIaidel onuovTIKO POA0 OTNV IKOVOTNTO €VOC OKEAETIKOU HUOG va dleyeipel TNV
IVOOUAIVN yia TN peTagopd NG yAukoldng (Kern et al., 1990). H auvénuévn dpactnpiotnta
NG IVOOUAIVNG OTN HETOQOPA TNG YAUKOJNC TWV OKEAETIKWV HUWV HETA TNV AOKNON
oxetideTal e avénon otnv ékepacn ¢ GLUT-4 (Henriksen & Halseth, 1994) kabwg
EMioONG Kal Pe akoAouBio eVIUMPIKWVY ATIOKPICEWY TIOU OXETIOVTOl PE TN QWCEOPUAILGCN
Kal oéeidwaon g yAukolng (Holloszy & Hansen, 1996). Xt Pdon Ttwv TOPOTIOV®
TIOPATNPNOEWY, N GOKNGN OTIOTEAEl  onuaviik  TapéuBacn yia T BeAtiwon Ttou
METABOAIKOU KATECTNUEVOL OTOPWY HUE OVTIOTOON TNV IVGOULAIVN.

H kopT{OAn €ival yio oppovn ToL i0WC EUTIAEKETAL O €va MIKPO KOMUATI OTnv
OIEyEPON TNE TIOPAYWYNG YAUKOZNG OO TO MTIOP KOTA TNV Aoknon. O Xpovog avioxng o€
ETTIPILEC OPOEIC TTOPATABNKE META OTIO £yXUOTN KOPTIKOCGTEPOVNG, TIPOPAVWOG AOYW TNG
OIEYEPONG YAUKOVEOYEVETIKWV eVUPWVY Kol OUEACEIC OTN YAUKOVEOYEVIKI] TIPOUNBEI0 OTO
nrop, mapd Adyw TN ETUTAXLVONC NG YAUKOyovoAuang Tou Aratog (Sellers, Jaussi, Yang,
Hninger & Winder, 1988).

H kopTi{OAN €ival TO KUPIOTEPO YAUKOKOPTIKOEIOEG TIOU TTOPAYEL O QAOIOC TwWV
ETIIVEQPIIWV Kal €XEl KOBOPIOTIKO, ETITPETITIKO POAO TNV EVOpPEn TWV TIPOCAPHOYWY TIOU
artaitei n vnoteia. Av kal dgv gival avaykn va auvénbei n ouykévipwaon KopTi{OANG GTo
TIAAOMO Katd TN SIAPKEIa TNE vnoTeioag (kal ouvnbwg dev avéavetal), gival amopaitnto va
UTIAPXOUV KATIOIEG EAGXIOTEC TIOCOTNTAC TNG, TIPOKEIUEVOUL va dlatnpnBolv oToBepEC Ol
OUYKEVTPWOEIC KATIOIWV KOMPBIKWVY ev{UPWV TNG YAUKOVEOYEVEGNG OTO ATIAP KOl TNG
AITIOALONG 01O AN 10TO. ‘ETOl, KOTA TNV amokKplon Tou opyaviouol oTn vnoteia, 6ca
ATOMO £X0UV OVETTIAPKEID KOPTICOANG avaTITOOCG0UY LTTOYAUKOIUIO o€ BaBud Tou propei va
ETINPEACEL OKOUN KOl TIC EYKEPOAIKEG AEITOUPYieC. ANWOTE, €XEl Ppedei o1, Petd amd
OTIWAEID BAPOUC PECW EVEPYEIOKOU TIEPIOPIOUOU KOl akoAouBio doknong, au&Averal n
OpEeEN avdpwV KAl YUVAIKWY OE OXEGN PE TNV TIPOTEPN TOUC KATACTACT], KATI TIOU QOIVETAL
va UTTOOEIKVOETAI KLPIWE aTtd TIC METABOAEG TNG KOPTICOANG Tou TIAdopatog (Doucet et al.,

2000).
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EmimAéov, n KopTI(OAN OTIOKTA €UPUTEPO POAO OTIO TNV ETUTPETITXKN Opdon Tou
oLVNBWC PEPEL, OTOV N CLYKEVTPWOT] TNE augnbei oto TTAdoua. KAt T€Tolo cuuBaivel, yia
TIOPAJEIYUD, KOTA Tn OIAPKEID EVIACIOYOVWV KOTOOTACEWVY, OTMWC €ival n Aoknon. e
VYNAEC OLUYKEVTPWOEIC N KOPTICOAN ETTIQEPEI APKETEC ATIO TIC PETOPOAIKEC OTIOKPICEIC TIOU
TapatnPolvTal Katd tn OIdpKeId TG vnoteiag. ATO outd KatoAafaivel Kavei¢ oOTl
TIPOKEITAIL VIO GAAN HIO «OVTIIVOOUAIVIKI» 0puOVN, Y0 0puovn dnAadr, n oToia, Omwg N
VAUKOYOVN KOl N ETIVEQPIVN, ETUPEPEL QVTIOETEC ETIOPACEIC OTO METABOAICUO TwWV
KUTTAPWV, ATl EKEIVEC TNG IVGOLAIVNG, TtapeuTtodidovtag TNV TTPOSANYN Kal TNV o&eidwan
NG YAUKOING, mTax0vovTog TNV KIVNTOTIOINGN Twv AITUdIWV yia TNV TIApaywyr] EVEPYEIOC.
MpdyuaoTi, AToua CTO OTIoIO T ETITEDA TNE KOPTIOANG OTO TIAACOUA €ival TTIOAU bPNnAad (Eite
a6 ToboAoyikn artia, €ite KATd TN SIAPKEID XopNynong Kopti{OANg yia BepaTIeEVTIKOUG
AGyoug), avamtlooouV TIOPOUOIO CUUTITWMOTO HE EKEIVO TNC OVETTAPKEING IVOOUAIVNG
(Vander, Sherman, Luciano & TookorouAog, 2001).

A@oU Aoimtov n KopTIOAN emnpeddel v svaiobnoia TN IVOOULAIVNG Kal Eival
YVWOTO TIWG EXEl KABIEPWHEVN KIPKADIKNA KAl TIEPINPEPNTIO PUBUIKOTNTA, o1 Gavrila et al.
(2003), BEANCAV VO CUYKPIVOUV TN CUUTIEPIPOPA TNG AITTOVEKTIVNG OE OXEON HE AUTHA TNG
KOPTIOANG KOTA TN JIAPKEID TNG NuUEPAC. Ta eupruata €3&1€av OTI UTINPEOV TTOPOOIEC
OAAG OXI ETUKOAUTITOUEVEG NUEPNTIEC OIOKLUAVOEIC OTA ETTTIEON TNG AITTOVEKTIVNG KOl TNG
KopTI{OANG Tou 0poU. MapOAO TIOU Ol dUO OPUOVEC EPTACAV TIC PEYIOTEG TIMECG TOLG TNV idla
WPO TO TIPWI, HIa TIEPI0dOC KABLATEPNONG TTAPATNPNONKE apyoTEP KATA TN OIGPKEIN TNG
nuépa Kal 1 vOXTa, PE TN AITIOVEKTIVN va @TAVEL OTO vadip TIEPITIOL 2 WPEC PETA TNV
KOPTI(OAN. KoBm¢ n MITIOVEKTIVI AULEAVEL VW N KOPTIOAN MEIWVEL TNV gualodnaia g
IVOOUAIVNG, Ba pttopolce va LTIOTEDE OTI N VUKTEPIVA] TITWON TNG KOPTIOANG EUPETWC
UTTOOEIKVUEI OVTIOTOOUIOTIKEG PETABOAEG TNC AITTOVEKTIVNG TIOU Ba £TEIVOV VO KPATACOUV
10 Babud TnNC avtiotaong otnv IVOOUAIvVN otafepd. Ta dedopeva Tne EPeuvag, TAPOTI eV
TIOPEXOLV APEDT ATIOBEIEN yIA TNV EMIdPACN TNG KOPTI(OANG OTNV TIOpaywyn Kol €KKPIoN
NG AITIOVEKTIVNG EVTOC opyaviapoU(in vivo), umopolv va cuoXeTIoBolv e TIPONYOUUEVEG
MEAETEC EKTOC OpYyavIGUOUL(in Vitro) 1ou LTTOJEIKVOOLV OTI N €EKBEGN 0€ YAUKOKOPTIKOEIDN)
yia didotnua 16-24 wpwv avaoTEAEL TNV EK@POON TNC AITIOVEKTiVNG o 3T3-L1 emipuwy,
AITTOKUTTOPA OTI0U TTapouaiddeTal Eviova n ékppacrn tTou MRNA ¢ AITTOVEKTIVNG, KOBWC

Kal ge wpliha avBpwriva Airtokottapa (Fasshauer, 2002;Halleux, 2001).
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BpéBbnke emiong Ot otnv Tapoloa PEAETN Twv Gavrila et al. (2003), cOUEWVO Kol
pe Ttpoyeveatepn MEAETN (Hotta et al., 2000), n cuykéVIpwaON NG AITTOVEKTIVNG OTOV 0pO
Ogv ETINPEACETAl EUPAVAOC OTIO TA YELUATA, LTTOOEIKVUOVTAC OTI in Vivo, N IVOOULAIVn Ogv
pubuidel aueca Ta emimeda TN AITIOVEKTIVNG OTov avOpwTo. H €kBeon oTnv IVOGOUAIVN
METABAAEL Aueca TN PBOOIKN EKKPIOT AITIOVEKTIVNG amtd Ta AitokuTttapa 3T3-L1 in vitro
(Bogan & Lodish, 1999), kai n éAAewpn mg 0pdong TNG IVGOUAIVNG O€ ETTIHVEG PE ATIWAEIN
UTTOO0XEWV IVGOUAIVNG €XEl WC ATIOTEAETHO TNV A0ENCN TNG EKPPAOCTC TNG AITTOVEKTIVNG Kal
TV ETUTEDWV TNG OTov 0p0 in vivo (Bluher et al., 2002).

Eival yvwotd o1l n Taxuoapkia aTtoteEAEl onNUAVTIKO TtopAyovia KivoUvou yid TN
onuloupyia avtioTaong otV IVGOUAIVN, TIOPOAO TIOU 0 PNXOVIOUOC TIOPOHEVEL Aoa@RC.
EvtouTolg, TIpOoQaTa €XEl OVOYVWPICTED OTI 0 AITTWONG 1I0TOC ATIOTEAEI €va EVOOKPIVEC
OpYyavo TIOU €KKPIVEL TIOIKIAIO oppovav. MeTagd auvtwv n pedioTivh, Wi KUTTOPOKIVN TIou
OVOKOADPONKE TIPOCEATA O€ ETTPVEC KOl EKPPACETAl TIPWTOYEVWC OTIO ATTOKOTIOPA WC
aVTaYywVIOTNC OTn 6pdon TNC WVOOULAIvNG (Steppan, Bailey & Bhat, 2001). ApPKETEQ
METAYEVEDTEPEG EPELVEC €EETACOV TN OXEON NG PEIOTIVNG HPE TNV TTOXUCOPKIO Kal TNV
avtiotaon ¢ IVoouAivne. Mpdoateg €peuveg UTIEDEIEOV OTI N pedioTivn €€aaBevei Tn
opdon NG IVOOUAIVNG OTnV Tapaywyr] YAUKOING om0 TO ATIOP KOl OVOGCTEAAEL TNV
TIPOCANYN YAUKOING OTOUC OKEAETIKOUG UOEC aveEdptnta amo v GLUT-4 (Moon, Kwan,
Duddy, Sweeney & Begum, 2003;Rajala, Obici, Scherer & Rosseti, 2003).

H pedioTivn avrKel 0 UIO VEQ OIKOYEVEID YOVISIWV PIKPWV TIPWTEIVWV TIAOUCIWY OF
KuoTeivr. Ta GAAa dU0 HEAN NG OIKOYEvelag, PeCIoTIVOTPOTIO Hoplo (IIEEM)-GA@a Kal
RELM-BnAta, eivar -60% opoioya tng pediotivng. H RELM-dA@a ek@pdlovial oTa
OTPWHOTIKA CTOIXEIO TwV TIVELUOVWY Kal ToU AITIdouG 10Tol, evw n RELM-BAta ota
€TIONAIOKA KUTTAPO TOU eVvTEPOUL (Steppan, Brown & Wright, 2001).

Meéxpl onuepa dev €XEl aAvAyvVWPIOTEL GToV avBpmTIvo opyavicud RELM-GA@a
OMOAOYN UE OUTH OTOUC ETTIHVEG, VW N PeICTiV TOU avBpwTIoU €ival Katd 59% ouola e
TNV OJOAOYN TNG OTOUC ETTHUEC O€ €TITMEOO APIVOEEwV (Steppan et al.,, 2001), KATI TOU
UTTOOEIKVUEL OTI N QVTIOTOIXION TWV EVPNUATWY aTd ETTPHUVEC 0 AVOPWTIOUC OLv Eival
TIPOPAVNC. ZXETIKA PE TNV TIEPIOXN EK@POCNG NG PeIoTiviNG OTOV AvOPwITo, UTIAPXE
peYAAn avtihoyia mpoceata. MapoAo TIOU AVOQOPEC HIOC CUYKEKPIUEVNG OUAdOC OTIEDEIEE
o1t 1o MRNA ¢ pedioTivng OvIwe ek@PAZETal OTa avBpwTIva AITTOKUTIAPO Kal OTI n

TIPWTEIVN EKKPIVETOl PETOYEVECTEPO, KUPIWG OTO AITIQOON 10TO TNG KOIAIOKNAG XWPOG
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(McTeman, McTeman & Chetty, 2002), aAAe¢ opadeg LTIEdEIEaV OTI N pPedioTivn €ival
MOVOKUTTOPIKAG TipogAeloew( (Fain, Cheema, Bahouth & Lloyd, 2003).

MapOAo TIOLU OEV UTIAPXOUV OVOPOPEC OXETIKA HE TO PNXOVIOUO HE TOV OTIOI0 N
peQioTivn €MIOPA OTNV  QVTIOTOON OTNV  IVOOUAIV HEXPL ONUEPA, TIOAMEC UEAETEC
€€eTAdovTag TOV TIOALHOPQICHO TOU Yovidiou TN¢ avBpwtivng PeQIOTIVNG ETIESEIEAV OTI Ol
TIOAUHIOP@IOHOI €VOC VOUKAeOTIOIOU pelioTivng oxetiCovtav pe éva Oeiktn evaiabnaoiag
oTNV IVOoLAIVN 1] KivOuvo avatttugng Slafntn TOTou 2 o€ Pn JIABNTIKA TTOXUCAPKA ATOUA,
Tpoteivovtag Otl n pedioTivn iow¢ oxeTi(eTal Pe TNV avtioTtoon otnv IvaouAivn (Wang,
Chu, Hemphill & Elbein, 2003).

MNa v KaADTEPN KOTAvONOT TNC CUCXETIONG TNC TIOXLOAPKIOE YE TN PeQICTIV KOl
TOL POAOU TNG TEAELTAIOG OTNV gvalcONaia TNC IVOoUAivNG o€ Ttax0oapKoug, ol Azuma et
al. (2003) xpnoidomoincav OTn MEAETN TOLG PN dlARNTIKA LTEPROPA €WC TIAXVGAPKO
ATOMad, yia va dlATIICTWO0UY TIC PETAPBOAEC TIOU ETTIPEPEL N HAKPOXPOVIO ATIWAEID BAPOUG
HECW BIaTPOPNC Kal AOKNONC OTIC TIOPATIOVW CUCXETIOEIC. Ta armoteAéopata £O€IEav OTI N
PeQIoTiv OXeTI(eETal PE TNV AVOPWTIIVI TIAXUCOPKiO, KATI TIOU CUMTITITEL PJE TIPOCPOTEC
OVO@OPEG TIOU TIOPOUCIOCOV CUOXETION HETAED TNG PEJIOTIVNG TOU 0poUL KAl TNG AITTWO0UC
péalag (Yannakoulia, Yiannakouris, Blucher, Matalas, Klimis-Zacas & Mantzoros, 2003).
Emiong, onuavtikn €ival Kol n POKPOXPOVIO UETABOAN TIOU ONUEIWTE N PESN IVOOUAIVN
(M-IRI), oxeulopevn 1600 e TN PEQCTIVI 000 KOl PE TNV TIOXLGAPKIA, LTTOSEIKVUOVTAG
ot n pedioTivn OXeTideTal PE TNV TOXULOOPKIO Kol €ival évag Teavog uttoPnelog
TTOPAYOVTACG TNV AVTIoTAGN TNG IVOOUAIVNE GToV AvBpwTIO.

Meplopiopéva gival ta dedopéva o OXETICOVTAL PE T PUBUICN TwV ETUTIEOWV TNG
AITTOVEKTIVNG OTOV 0p0, KAl avOTIOPKTA UTA TIOU a@opolV TN pubuion t¢ pedioTivng Tou
opol aTov avBpwTto. 'EXEl avapepBei 0TI Ta eMiTeda TNE AITIOVEKTIVIG TOU 0pol av&avovtal
wC OvTIdpoon O€ TIEPIOPIOPEVN TIPOCANWN Bepuidwv o TpwKTIKA (Berg, Combs, Du,
Brownlee & Scherer, 2001), kaBwg ermiong ot n €yxuon gACRP30, Tou uynAd dpaaTrplou
TIPWTEOAUTIKOU TIPOIOVTOC SIACTIOONG TNG AITTOVEKTIVNG, OF ETIIPUEG EIXE WC OTIOTEAECUA TN
peiwon Tou cwpaTikoU PBapoug aveEdpTnta amod TNV TPocAnyn tpoen¢ (Fruebis et al.,
2001). Ze avBpwTIOLG, Ol CUYKEVIPWOEIC TNG AITIOVEKTIVNG 0ev eTnpeddeTal amd Tnv
TIPOCONKN Yyevpatwy oc dlopnukolug T0Tou 2 (Hotta et al, 2000). H pEAETN Twv
Yannakoulia et al. (2003), uTT0d€IKVUEI OTI TOG0 N CUVOAIKN TIPOGANWN BepUidwV 600 Kal

MOKPOJIATPOQIKI clOTacn NG diaitag Ogv €XOUV KOMIO OUCIOCTIKN ETTIOPOCN GTIC
11

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 02:22:43 EEST - 3.148.106.6



OUYKEVTPWOEIC TNG AITTOVEKTIVNG Kal TNG PEIOTiVNG OTOV 0pO VEWV KOl LYIWV ATOUWV.
Evtoltolg, atnv idla €peuva, Ol GUYKEVIPWOEIC TNG AITIOVEKTIVNG Kal TN¢ PEYCTIVNG OTOV
0p0 €ival avTIoTPOPWC avAAOYyeC TOU AOyou o0o@UOoG/Ioxbwv (WHR). O1 mapomavw
OUOXETIOEIC BpioKOVTal 0€ CUPEWVIO PE TOV TIPOTEIVOUEVO POAO QUTWY TWV OPUOVAV WG
dlapecoAafnTég TNG avtioTaong TNG IVOOUAIVNG, TIAPOAO TIoU Ba TIPETIEL VO ONUEIWBEL OTI 0
poAo¢ TNC pedioTivng Tou 0opol OTn PUBJIoN TNEG avTioTaong TNG IVOOULAIVNG Ogv EXEL
€€aKPIBWOEl TTANPWC.

MExpPL aTiyung, ol ETIdOPACEIC TNG GOKNONEC TOG0 PBPaxXuxpovia 000 Kol POKPOXPOVIa
eNAXIOTa €X0OUV gpeuvnBei o OoXEan UE TIC HETAPBOAEC OTa €TiTIEdA TN AITTIOVEKTIVNC KAl TO
ONUAVTIKO 11 OXI POAO TWV OPUOVWV TIOL ETNPEAOULV TA ETTMEdA KAl T Opdaon g
TeEAevTaiog. KATOI01 PEAETNTEG BEAnoav Ta TeAevTaia Xpovia va E€PELVACOLY TN
MaKpoxXpovia €Tidpacn TNG ACKNONG OTA ETTMESA TNG AITIOVEKTIVNG LTIORAAAOVTOC TOUC
OUMMETEXOVTEC O€ TIPOYPAUUATA ACKNONG HE OIGPKEIN KATIOIWVY UNVOV.

H mpwtn épeuva auTAC TNG KATNyopiog TIAPOUCIACTNKE MOAIC To 2002 (Hulver,
Zheng, Tanner, Houmond, Kraus, Slentz, Sinha, Pories, MacDonald & Dohm, 2002) kai
OTTIOTEAECE GNUEI0 aVO@OPAC YIo OAEC TIC UTIOAOITIEC. Z€ OUTH CUMMETEIXOV OUO opddec. H
TPWTN opada arotedobvtav amd 11 vy dtoga Tou €kavav KaBloTikh (wh  Kal
LTTOPRANBNKOV OE TIPOYPOAMMO QVIOXNC XWPIC va €XOULV ATIWAEIN CWHMOTIKNC 1 ATTIA0UC
palag. H dpdon tng voouAivng PBeATIONKE ONUOVTIKA HPE TNV TIPOTIOVNCN, WOTOCO, Ol
OUYKEVTPWOEIC TNG AITTOVEKTIVNG OTO TIAGOpO 0ev PETAPBARONKav. AVTIOETWC, OTn delTEPN
ouada, TIOLU OTIOTEAOUVIOV aTO Voonpd Tax0oOpKa ATOud, Ta OToio LTTOBARBNKav ot
XEIPOLPYIKN ETEURACT Yyia TNV O@aipean ATouC Kal €EETACGTNKAV TIPIV KOl HETA TNV
OTIWAEID BApoug, LTIAPEE MIO ONUOVTIKN a0&non OTn AITTOVEKTIVI N OTIoid GUVOJEUTNKE
armod evioXuuévn dpaacn IVOOULAIVNG, uTToaTNPI(ovTac PEAETEC TOL TTapeABOvVTOCG (Hotta et al.,
2000). Ta dedopéva aUTA UTTIOBEIKVOOLY OTI N AITTOVEKTIVN OEV OTTIOTEAEI TTAPAYOVTIO TIOU
OUVEICPEPEL OTNV OOKNOI0eEAPTOUEVN PBEATICWON TNG gvaloONnaiag ¢ IVGouAivne. Ta idla
aroteAéopota eTIEdEIEE KAl peTayeveaTepn MEAETN (Yatagai et al.,, 2003) oe vyieiq un
Tax0OAPKOUG  GVIPEG TIOU UTIORBARBNKaV o€ TIpoTidvnon avioxnc 6 €BOoUAdwvY Kal Ogv
OULVEDEDE TNV OOKNOIOYEVH] al&nan otnv evalocbnaoia ¢ IVOoUAivng Pe TNV al&non tng
AITTOVEKTIiVNG oTO aipa. Mapopola, éva mpoypauua 8 €Bdopddwv €viovng TPoTovnong
OVTOXNG TIOU TIPOKAAECE HEIWaN TOU ATIOUG TNE KOIAIAG Kal algnan otnv euaiodnaia g

IVOOUAIVNG, dgv emnpéace Tn AITIOveKTivl o€ dlafntikovg T01ov 2 (Boudou, Sobngwi,
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Mauvais-Jarvis, Vexiau & Gautier, 2003). TéAo¢, otnv idla Katnyopia epeuvwv, Bpédnke
OTl Ta emimeda TNG AITTIOVEKTIVNG TOUL TIAACUOTOC Ogv HETAPARONKavV HETA amd 6unvo
TIPOYPOUUO HETPIAC OTIWAEING BAPOUC OKOUN KI OTOV aUTO CGUVOOEUTNKE OTIO OEPOPIT
GOKNon 1 TIPOTIOVNON ME OVTIOTACEIG, O LTEPRAPEC KOl TIOXUOOPKEC YUVAIKEC OTNV
epunvormavon (Ryan, Nicklas, Berman & Elahi, 2003).

AKOUO AlyOTEPEC €ival Ol €PEUVEC TIOU €XOULV ACXOANOel pYE TIC ETIOPACEIC TNG
BpaxLBlag doknong ota emimeda TG AITTOVEKTIVNG. 'ETol, 26 UTEpPapol AvipeC EAapav
pEPOC ae pETPIOC éviaong (55-70% tn¢ VO2max) AoKnan ovioxng Kol HETprénkav ta
ETTEdO TNG AITTIOVEKTIVNG CTO alipa TOug KABWC Kal 1 evalobnaia tTng IVGOULAIVNG PETA aTo
OUO UE TPEIC TIPOTIOVNTIKEG HovadeC (Kriketos et al., 2004). Ztn PEAETN avTH LTINPEE
a0&NoN TWV ETUTIEOWV TNC AITTOVEKTIVING TIOU GUVOOEDTNKE amo BEATIWPEVN gvalgbnaia ¢
IVGOUAIVNG META TO dIACTNUA OUTO TWV dUO Kal TPICV TIPOTIOVNTIKWY HoVAdwY, G€ avTiBeon
ME TN peEAETN Twv Hulver et al. (2002) 6mouv ta emimeda TNG AITIOVEKTIVNG TIAPAUEVOLV
OUETARANTO e TNV doknon Topd T BeATiwPEVn dpacn g IVoouAivne. H avtibeon avt)
TIPOPAVWC OPEIAETAI OTO OTI GTNV TEAELTAIO EPELVA N APXIKI OEIYHOTOANWIO £yIve PETA
aTO TIPOTIOPOCKEVAOTIKA TIEPIOdO TIpoTovnoNng €&1 BdOUAdWY, GTNV OTIoI AVTIOTOIXEI N
Bpaxuxpovia emidpaacn NG aoknong yia toug Hulver et al. (2002). ‘Etol, n Kriketos kai
OUV. TIPOTEIVEL TIWC €ival TIIBAVO N BPaxuxpovia ACKNGN Twv 0L0 N TPIWV TIPOTIOVACGEWY HE
METPIO éVvTOON VO TPOTIOTIOIEL TN PUBUION TN¢ AITIOVEKTIVNG, KATI TTou Ba pttopolae va
OTIOTEAEDEI ETTIXEIPNUA YIO VO TIPORANBEL Evag dIAPOPETIKOC UNXOVICUOC PHECW TOU OTIoioU
1 GOKNON PEIWVEL TNV 0BNPOYEVEDT], TOUAAXIOTO G€ LTIEPPRAPOLG AVTPEC.

To UIKPOTEPO epEBICUO BPaxVBIag ACKNONG TIOU UTTIOPEI VO EKTEAECTEI €ival auTO TN¢
Miog Kol POVOSIKNG TIPOTIOVNTIKAG Mdovadag. TIC aTIOKPIoEIC TNG  AITIOVEKTIVNG O€
OUVEXOMEVI KOl TIPOOJEVUTIKA OULEAVOUEVN OIOAEIMUATIKI) AOKNON €EETOCE 1 MEAETN TWV
Kramer et al. (2003), 0TI0U XPNOIYOTIOINGE LYIEIC AVIPEG YIO TO GUVEXOMEVO TPEEIUO Kal
KOAG TIPOTIOVNUEVOUC OPOWEIC yia TO OIOAEIMPOTIKO TPEEIUO Ot OOTIEDOEPYOUETPO. Ta
0ed0UEVA UTTOOEIKVOOUY OTI 30 AETITA €VIOVOU GCUVEXOMUEVOU TPEEIUATOC 1 OKOUN TIO
ETTITIOVN OIOAEIMPATIKI] OPOUIKI) TIPOCTIABEID dEV EVEPYOTIOIOUV TNV aDENCN CTNV Tapaywyn)
KOl ameAeuBEépwan tNE AITIOVEKTIVNG. Mapouola €ival Kol Ta OTTOTEAEGHUATA TNG £PEVVAG
Twv Ferguson et al. (2003), ot oroiol VTTEROAOV LYIEIC AVTPEC KAl YUVAIKEC O OTATIKI)

TTOONAQTIoN 60 Aemtwv. Ta OTOTEAECUOTA  TIPOTEIVOUV OTI Ol GUYKEVIPWOEIS TNG
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AITIOVEKTIVNG TOU TIAACHOTOC Oev HETABAGAAOVTOL PE TNV GAOKNGN OFf LYIEIC AVIPEG N
YUVOIKEC.

Agdopévng TNG ATIWAEINC IKOVOTIOINTIKOU aplBuol epsuvav Tou Ba umopoloav va
0dnyNoouwv oTtnV €€aywyn €yKLuPwV CLUTIEPACUATWY KABIOTATAI ETUTOKTIKN N AVAYKN NG
TIEPAITEPW EPELVOC OTO GUYKEKPIUEVO TIEDIO NG ETIOPACTC TNE ACKNONE OTN AITIOVEKTIVN.
AUTI TNV aVAYKN IKOVOTIOIEI N TTOPOUCO PEAETN, N OTIOIO XPNOIUOTIOIEL IO TIPOTIOVNTIKNA
povada agpdflag AokNong OTo TTOJNAATO O€ UTIEPPROPO AToud, TIANBUCHOG TIou dev EXEL

XPNOIUOTIOINOEI AKOUN EPELVNTIKA VIO TN MEAETN TWV OTIOKPITEWVY TNE AITTIOVEKTIVNG.
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MEOGOAOAOTIIA

Aciypa

Kata t odlegaywyr tng mapovcoag epyaciag, 9 avdpeg nAkiag 20 ew¢ 40 €1wv,
XPEIAoTNKE va TopevpeBoly ato Kévipo 'Epevvag Kal AZloAoynong tng Puaikng
Anodoong (KEADA) tou Mavemiotnuiov @ecoaliag o€ TPEIC OIOPOPETIKEG NUEPEC, YA TN
olegaywyn 100pI0uwY PETProEwV. METAEL TN KABE pETPNONG YETOAAPBOVOE TO EAAXIOTO
XPOVIKO SIACTNUA TwV dUO NUEPWV KOl TO WEYIOTO NG MIag eRdouadac. Mpiv EeKivnoel
OTIOIOONTIOTE METPNON Ol CUMPMPETEXOVIEC EVNUEPWONKOV yio TOUC KIVOUVOUG Kal TIG
WEENEIEC OTIO TN GUUPETOXN] TOUC OTNV TTOPoLCa EPELVA KAl TOLG {NTABNKE va LTIOYPAYOULV
Mo yparmty ouvaiveon dokiyalopevou (MAPAPTHMA A). OAe¢ ol dladikagieg nrav
OUU@WVEG UE TN OIOKNPULEN TOU EACiVKI KOl EYKEKPIPEVEC OTIO TNV EEETACTIKN ETUTPOTIN
TOUL TUNMATOC.

O1 ipoiTIo0£TEIC TTIOU TIANPOUCAV Ol GUUETEXOVTEG NTAV Ol €ENG:

0) J€IKTN CWMOTIKNG Yalag peTagd 27-32 kg/m2

B) va pnv €X0UV CUUUETAOXEl O CUCTNUOATIKI TIPOTIOVNON TOUCG TEAELTAIOLCG €&l
MFVEG.

Y) va €xouv oTaBepOd CWUATIKO BAPOC yia TOLG TEAELTAIOULC €& YAVEG, UE OTIOKAION
OL0 KIAQV Kal

0) VO unv KAvouv Xprion KamvoU Kal KOTOVOAAWGT OAKOOA OUO HEPEC TIPIV TN

GUAAOYI OEQOUEVWV.

AlodIkacia HETPAOEWY

H pia emtioken a@opodoE ToV TTPOadIoPICHO TNC PEYICTNG TIPOCANYNEC 0ELUYOVOU OTO
EPYOTIOONAATO HE TIPWTOKOAAO TIPOOJEUTIKA OULEAVOUEVNCG ETIRAPLYONG €WC TNV TIANPN
€€AvtAnon. H couvoAiki dIdpKela TNG JOKIPACiag autig NTav omd OEKa £wC OEKATIEVTE
AETITA OVAAOYO HE TO ETITEDO TNC QUUOIKNC KATACTOONC TOL dOoKIJalOpeVoU. Tautoxpova,
yivovtav pETpNON NG KapdIakng cuxvotntag o€ OAn Tn dIAPKEID TNC SOKIYaoiag Kal
TIPOCJIOPICTNKAV N YEYIOTN TIPOCGANYIN 0ELYOVOU Kl N PEYIOTN KOPAIOKN oUXVOTNTa OTO

TENOG QUTNAC.
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H AaAAn emiokePn a@opoloe TN JOKIPACIO avoxng atnv mpocAnwn 75 ypauuapiwv
TIOGIYOL dloAVpATOC YAUKOINCG (OGTT), n oroia Kataypd@el Ta TMeda TN YALKOING Kol
TNC IVOOULAIVNG OTO aipa yia JIACTNUO 2 WPWV PETA TNV KOTATIOON ToU dlaAUPaToC. MNa 1o
AGYo auto, €yvav TEVTE alpoAnyieg (10ml aipotogava aigoAnyia) oto SIACTNHO TWV 2
wpwv (0, 30, 60, 90, 120min). O1 alpoAnWYieg TTpayUaToTIOINONKAY aTd Yo EAEBA OTNV
TIEPIOXT) TOU AYKWVA KAl N TIIBavOTNTA dNUIoLPYIaG GAEYUOVNG HEIWONKE OTO £TTAKPO ME TN
XPNOIUOTIOINGN ATIOCTEIPWHEVWY BEAOVWV.

H TteAevTaia emiokePn axetidoviav e TNV aipgoAnyia mpiv kat YeTd (0, 24, 48 wpPEQ)
OO LTIOUEYIOTN GOKNON OTo gpyoTtodnAato. H évtaon tng doknong mpoadiopioviav oT1o
60-70% 1tNC MEYIOTNG TIPOCANWNG OELYOVOU CUU@WVA HE T OedOUEVO TNC TIPWING
ETMIOKEWYNC Kal N JIAPKEI auTNC NTav 45 AeTTd. ATIO TIC QIPOANWIEC TTpoadlopicTnKav Ta
ETTEdA TWV OUGIWV AITTOVEKTIVI, IVGOUAIVN, KOPTICOAN, PedIoTiv Kal YAUKOLn OTo diua

yla Vv KABe XpoviKn TEPiodo EeXwpIoTA.

Aokiyaoia avoxng yaAukodng (OGTT)

To OGTT, €ival yia doKIpaaoia TTou XPNOIUOTIOINONKE IO va JETPICEL TA ETTTIENN TNG
YAUKOING OTO aipa, TIEVTIE QOPEC o€ TEPiIodo duo wpwv (0, 30, 60, 90, 120min). ZTOUC
OUMMETEXOVTEG Xopnynonkav 75 gr TOGIUoU  OIOADPOTOC YAUKOLNG TIPOKEIUEVOU VA
TIPOKANBEI aENoN TwV ETITIEdWV TNC YAUKOLNC TOL OPYaVIGUOU KOTA TNV TIPWTN WPa TNG
OOKIPOCIag Kal ETIEITA VO ETIIOTPEPEL OTO PUOCIOAOYIKA ETITIEON KOBWE TO CWHO TIAPAYEL
IVOOUAIVN yIO va €€100pPOTINGEL TA ETITIEdA TN YALUKOING. H doKipagia TpayuoToTtol)0nkKe
0€ OAEC TIC TIEPITITWOEIC TIPWI, PETA OTO KatdoTaon Ppadivi¢ vnoteio¢. O Adyog Tou
xpnoigotointnke to OGTT rTav yid va dlayvwaTei cakxapwdng dlafntng, KAatdotaaon Tou
0gv TtapouacIadeTal o€ LYIEIG TTaX0OAPKOUE Ol OTIoIol aTIOTéEAECAV TO deiyua NG Tapoloag
MEAETNG. To OGTT eival 1o a&lOTIoTo KABWC TIEPIAAUPBAVEL TIOAAATIAEG alOANYIES yIa TN
METPNON TN TIOPAYOHUEVNC IVOOULAIVNG, TIAPEXOVTOG T OuvaTOTNTO va JloyVwaTolV
KOTaoTACEIC JIOBATN O€ apXIKO OTAdIo TTou dev Ba NTav EVBIAKPITEC PE AAAEC AVTIOTOIXEQ
autn¢ dokiyagoie¢. To cuoTnua Babuovouncong Tou XPNOIUOTIOINONKE ATAV AUTO TwWV
Algbvav IvotitouTwyv Yyeiag (NIH). Katd péco 6po, Ta @UGCIOAOYIKA €TTTEdN YALKOLNG
KOPU@WVOVTAl TUTIIKA ota 160-180 mg/dl amo 1a 30 AeTTd €w¢ TN 1 wpa PETA TNV
KaTATIOON TOU JIOADUOTOC KOl ETIIOTPEQPOLV OTO ETTITIESA vnoTeiag Twv 140 mg/dl i Kal
AlyOTEPO €VTOG TNG TIEPIGOOL TV 2 wpwv. Mapdyovteg OTwe N NAIKia (Gvw Twv 50 €T0V),
T0 BAPOC, TO PUAO, TIPOCPATN ACGOEVEID KAl AN @OPUAKWY, Ol OTtoiol Ba uttopolcav va
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ETNPEACOLY TA OTIOTEAECUOTO, OTIOKAEIOTNKAV HPE TOV OPXIKO Oxediaoud tng E€peuvac.
Emimeda yAUKO{NC Ta OTIOiO TAXEWCG UTIEPPOiVOUV TO PUOIOAOYIKA KOl TIAPAUEVOLY YId
MOKPO OIGOTNUO TIPIV OPOAOTIOINBOUY LTTIOOEIKVOOUV COKXOpWAN JIaPNTN. ZE TEPITITWAN
TIOU TO ETTTIEDN TNC YAUKOLNC KOPLPWOOUV KATW OTIO TA (UOCIOAOYIKA eTTiTteda (Ttepimou 140
mg/dl) onuaivel 6T Ttapouciadetal avénuévn avoxr oTtn YAUKOJn, KoTAdoTaon Tou
UTTOBEIKVUEL TNV TIOPOUCia aoBeVEIwV OTIWC N vOoog Tou Addison Kal 0 UTTOBLPEOEIBITUOC.
H evaioBnoio ¢ IvOOUAIVvNG METPNONKE XPNOIUOTIOIVTAG TN UETPNCN TOU
opolootatikol poviédou (HOMA-IR) kal uttoAoyiotnke Pdoel Tou akOAoUBoU TOTIOU:
TIAdopa YAUKOING o€ vnoteia (mg . dI-1) x mAdopa (voouAivng oe vnoteia (ull . ml-1) .

405-1 (Matthews et al. 1985).

ZWHPOTOO0WN

Me Vv €i00d00 TOUC OTO EPYOOTIPIO Ol CUPMPETEXOVTEC LTIORAAOVIOY OE WETPNTEIC
yla v a&loAdynaon tng owpoTodopnc. Mo ouykekpipéva, YETpWVTAV To Bdpog, To 0Yoc,
TO TIOOOCTO AITIOUG KOl 0 AOYyoC péong/ioxXbwv. H pétpnon tou Bdapoug Kal Tou OYoug
TIpayuatoTtololviav ge {uyapld akpifelag (Beam Balance 710, Seca, UK), otnv otoia
UTIAPXE KAl avooTnuoueTpo (Stadiometer 208, Seca, UK). BaBuovounon ywvotav oTo
o0oTNUA TIPIV OTIO KABE pEtpnon.

O TpocdIopIoPOC TOL TI0COOTOU AiTtoug dle€dyovtav pe T HEBOdO Twv 7
OEPUOTOTITUXWV e depuaTOTITUXOUETPO (Harpenden, UK). H apxf TNC CGUYKEKPIPEVNCG
MEAETNG BaaoileTal 01O yeyovog OTI N TTOCOTNTA AITIOUC TIoU BpioKETal LTTOdOPIA (TIEPITIOU
50%) eival avaAoyo PE TO OULVOAIKO TI000O0TO ATtoug. H eykupoTtnta otnv TPoRAeYn NG
TIUAG TOU TIOOOOTOU AITIOUC HE T OUYKEKPIPEVN WEBOOO e€ival vYPNnA Kol TO TT0C0CTO
AdBoug uttoAoyiletal oto 3.5%. Ol JePUATOTITUXEC Ol OTIOIEC XPNOIUOTIOINONKAY, OTWC
TIPOPAETIEL N €V AOYw HEBOOOC GE OCUYKEKPIUEVO OVOTOUIKA ONUEId TOLU CwUATOC, ATAV Ol
TIOPOAKATW:

a) otibog/6wpakac

B)  pecopaoxoAlaia

V)  TPIKEPAAOC

0)  UTIOTIAATIOQ

€)  KOWIA

OT) LTtEPAayOVIOC

()  TETPOKEQPOAOG
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Mo KABe OepUOTOTITUXI TIPOYUOTOTIOIOUVTAV OITIAEG HETPNOEIC, OAEC OTn OElIA
TIAEUPA TOU CWHOTOC TOU CUMMETEXOVTA. AKOAOLONONKAV Ol apXEC TNG AMEPIKAVIKNC
ABAnuiatpikn¢ Etaipeiag (American College of Sports Medicine, 2000) yia va
TIPOOOIOPICTEL 1 TILKVOTNTA TOU OWUATOG. TO TIO0OOTO ATIOUC TIPOCOIOPIOTNKE
XPNOILOTIOIVTACG TNV EEICWaN TOL Siri.

MNa Ttov urmoloylopud TOU AOYoUL pEONC/IoXVwV  dlaPolVTaV N PETPNCN NG
TIEPIPEPEING TNC WEONG OTO UWPOCG TOL OHPEOAOL HE AUTH TNE TIEPIPEPEING TOU IOXIOL OTO
@OpPOUTEPO OnueEio twv yAoutwv. H pétpnon €yive oOUQwva HE TIC 00nyie¢ NG

ApepIKAviKng ABANTIOTPIKNG ETaipeiag.

ZuAhoyn Kal avaAvon aigatog

Mpiv Kal PYETA TO TEAOG TNG GIOKNONG, OTA XPOVIKA CnuEia Tou gixav KaBopioTei amo
T0 oxediaopd NG €peuvag, yivotav algoAnyia @AeBikod aigyatog omé TN PBACIAIKA 1)
MECORBOCIAIKN 1| KEQAAIKI] QAERO TWV AVW AKPWV EVKW 0 CUPMPETEXWV PPICKOTAV TNV UTITIA
0¢on. TnpolvTav OAoI Ol TIPORBAETIOUEVOI KAVOVEC aonyiog Kal avTtionyiag, eve 1o LAIKA
TIOL XPNCIUOTIOINBNKAV ATAV JIaC XPNoNng YId TNV amo@uyn HOAUVOEwWY. Z& KABE aigoAnyia
AauBavovtav 10 ml aipatog. Ol YETOBOAEC OTOV OYKO TOU TIAAOMATOC TIOU GhUEIONKAV
META amo doknaon uTtoAoyiotnkav Pe Bacon v e€icwaon tou Dill & Costill, 60V PETPIETAL
0 algatokpitng kai n aigooaipivn (Dill & Costill, 1974). O1 AIUATOAOYIKEC TIOPAUETPOI
METPONKaV ag éva aUTOPOTO avaAut Sysmex K-1000 (TOA Electronics, Japan). Ta
OEiypOTa TOU AIYOTOC GUAAEXBNKOV TIPIV, OUECWCE UETA, 24 Kal 48 WpeC PETA TNV AoKnan.
To aiya €ueive e Beppuokpaaia dwuaTiov yia 30 AETITA KAl QUYOKeVTPONKe ota 1500 xg
yila T ouAAoyr] Tou 0pol. O 0pOC TIOU GUAAEXBNKE OTIOBNKEUTNKE OE TIOAAATIAG @IOAISIO
yla T PETPNON TNC YAUKOLNG, IVOOUAIVNG, AITTIOVEKTIVNG, PEQIOTIVNG KAl KOPTI(OANC.

H avdAuon g yAukodng €yIve PE TN XPrON TUTIOTIOINUEVNC GUOKELACINAG OTIO TNV
Elitech Diagnostics (Sees, France) sv® n IVOOUAIVN, 1 AITIOVEKTiVN, N PEYCTIVN Kal N

KopPTI(OAN avoAuenkav pe Tn cuokevaaoia ELISA (Phoenix Co., USA).

MPWTOKOAAO PETPNONC AlTtoveKTiVNG-pelioTivng (ELISA)

o) Emurpémoupe ogg 0Aa Ta avuidpaacTrpla va pBouv e Bepuokpaaia dwuatiov (20-
30°C) mpwv TNV €vapén tng avaiuong.

B) A@aipoUpe T0 diOKO OOC@OAEINC TOU AVTICWHOTOC TIOU BPICKETE OTO KOTIAKI TOU

@1oAIdiovL. BIdWVOULE TO KATIAOKI OTO QPIOAIDIO KOl TO ETIICTPEPOUE oToug 2-8°C.
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y) MpoaoBétouue 100ul amd ta otaBepd dlaAbpata PedIoTivng TIOU €XOUE ETOIUATEL
ME avTioTpoEn Celpd amo auTh ¢ dIadoXIKNAC dIdALaNG, €1 dITTAOLV OTo KABE Bobpio.

0) MpooBétoupe 100l apaiwpéva deiypota €1 OITTAOLY OTa KABOopPIoPEVA TOUC
BoBpia.

€) Zepayifoue 10 6iOKO TWV AVTICWHATWY PE ETIIKAAVPMO attd dAag. ETtwdloupe yia
1 wpa og Bepuokpaacia dwuATiov

ot) [pwv TAOVOUPYE TO OIOKO METAKIVOUHPE TO  ETIIKAAUMPO  TIPOCEKTIKA.
ATIOPOKPUUOULUE €€ OAOKAPOUL TO LYPO aTo Ta Bobpia. MAEvouue KABe éva pe 300-350u1
PUBUICTIKOU JIOAUUATOC TEGOEPIC POPEC. XTO TEAOG TNC TIAUONG, A@AIPOUUE TO LYPO KOl
OVTIOTPEPOULE TO JIOKO TTAVW CE HIO OTEYVH ATIOPPOPNTIKI) TIETOETA.

Q) MpooBtoupe 100! anti-Human avixveuTtiko avticwua Plotivng oto k&be Bobpio.
Z@payidoupe 10 BIOKO TWV AVTICWHATWY Kol eMwAlovye yia | @pa e Bepuokpagia
dwuaTtiov TTavw o€ avadeuTpa.

n) MA&voupe 4 QopEC Pe DIGAUMA OTIWG TIEPIYPAPNKE OTO PrUa OT),

0) MpooBétoupe 100Ul Streptavidin-Horseradish Peroxidase O10AUpOTOG 0 KABOE
BoBpio. Z@payilouue Kal TIAAI TO OiOKO TWV OVTICWHATWY Kal etwaloupe yia 30 AeTtd o€
BeppoKkpacio dwUATIoOL TIAVW GE AVAdELTHPA.

1) MA&voupe 4 opég OTIwC TIEPIYPAPNKE GTO Brpa OT).

K) [MpooBétovpe 100 Wi ULTTOOTPWHATIKOD SIOADUATOC TIOU TIAPEXETONL  OTN
ouoKevagia, oe kKABs BoBpio. Zepayidovpe 10 dioko Kal emwdalovpe yia 10-20 Aemtd o€
Beppokpaacio dwuatiov TAVW o€ avVAdELTAPO.

A) MpocoBétoupe 100l TepUATIKOV SlOADUATOG a€ KABE BoBpio yia ToV TEPUATIOUO
NG avtidpaong. O diokog Ba TipETel va dlaPaacTel AUEoWC.

M) AloBalovpe TNV oToppo@ncn ota 450nm  XPNOIPOTIOIVTOG €va  PNXAVNUO

ELISA.

MpwTOKoMN.0 pETpnong IvaovAivng (ELISA)

0) Emitpémoupe OAa Ta AvTIOPACTHPIO va EABouv o€ Bepuokpaacia dwpuatiov (20-23°
C) mpwv TNV €vapén g avadAuong.

B) Metakivoupue ta capture antibody-coated plates omd 10 BUAGKO OG@OAEIOG TOU
@laoAidiov. KabBapidovpe TuxOV OTIOUEVAPIO OTIO TNV TOIVia ac@oAsiag ¢ Onkng, Tnv

EavaKAgivouE OTnNV aAoulIVEVIO BNKN Kal TNV ToTtoBetolue otoug 4 C.
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y) MpocBétovpe 100 pi amd 1a otobepd SIOADPOTO IVOOUAIVNG TIOU €XOUUE RdN
ETOINACEL GE 7 aAPIBUNUEVO OTEAEXN, OTIO TO £BOOMO GOTO TIPWTO, €IG OITTAOUV Of KABE
Bobpio.

) MpoaBétoupe deiypata v 100 Yi e1g dimAolv ota TTpokaBopiguéva Toug Bodpia.

€) Zopayifoupe 10 OIOKO HE TA AVIICWMUOTO HE ETUKAAUMPMUA OTIO GAaC. Emwalouue
yla 2 wpeg og Beppokpaaia dwpatiov (20-23°C) og éva avadeuthpa 1ou Kiveital pe 300-
400 OTPOQEC TO AETTTO.

o1) Mpiv TAOVoOUpE TO OIOKO, PETOKIVOUMPE TO ETTIKAAUUUO TIPOCEKTIKA. A@AIPOULE
OAOKANPWTIKA TO LYPO amd Ta Bobpia. MAEvouue kK&Be Bobpio pe 300-350 Wi puBuICTIKOD
SloOALUATOC TEOOEPIC QOPEC. 2TO TEAOG KABe TALONG O@AIPOUUE TO  JIGALUA,
QVTICTPEQPOLIE TO JiCKO KOl TOV OTPayYi{OUHE O€ PO GTEYVI) ATIOPPOPNTIKN TIETCET.

{) MpooBétoupe 100 Wi avixVeLTIKO avTioWUO IVGOUAIVNG P BloTivn og KABe Bobpio.
Zpayifoupe Eava 10 OI0KO TWV OVTICWHATWY PE KAAUPMO Kol EMTWAOUUE VIO 2 WPEC GE
Bepuokpacoia dwpatiov (20-23°C) 0oTOV  OVOOELTHPO  TIOU  XPNOCIYOTIOINONKE KAl
TIPONYOUHEVWG.

) MAEVOULLE TECTEPIC POPEC PE DIGALUA OTIWG TIEPIYPAPNKE GTO OTADIO OT).

0) MpocBétovpe 100 i dIGALPA LTIOCTPWHOTOC, TIOL GCUUTIEPIAAUPBAVETAl OTN
ouoKkevaoia, e kKaBe Bobpio. KaALTITOUPE TIGAL TO diOKO YIO VO TOV TIPOCTOTEWOUUE ATt
T0 QW¢ Kal emwdloupe yio 20-30 Aemtd oe Beppokpacia dwpatiov (20-23°C) o€
avadeLTHPa TIou Kiveital pe 300-400 OTPOQPEG TO AETITO.

1) MpooBétoupe 100 Wi TEpUATIKOL SIAADHATOC (2N LOPOXAWPIKOD 0&EWC) OTO KABE
BoBpio yia va atapatrcel n avtidpacn. To xpwua oto Bobpio Ba TpEmel va aAAGEEL amo
UTIAE o€ Kitpivo. Edv n peTaBoAn tou XpwUotog Oev €ival OUOIOUOP®N, TIPOCEKTIKA
ag@payifouvye 10 diOKO yla va ommo@UYouUE eVOEXOUEVN QVAMEIEN. MEPVAUE OTO ETTOPEVO
OTAdIO eVTOC 20 AETITWV.

K) Awpdloupe Vv amoppo@non ota 450nm  XPNOIMOTIoIVTIAG &va  Unxavnua

ELISA.

MPOoaCdIoPICUOGUEYICTNG TIPOCSANWNC oéuyovou (VO02max)

Ma v agloAoynon g VO2max XpnoiyoTiotnke évag avaAutr¢ agpiwv (Vmax29,
Sensormedics, USA) 0 oToio¢ KoTaypA@el PE AETITOUEPEIO KOl TIEPIOJIKOTNTO Twv 20
OEUTEPOAETITWV TO OEIYUOTO TOU EICTIVEOUEVOU KOl EKTIVEOUEVOU QPO KOTA TN OIGPKEID

TIPOOJEVTIKA au&avopevng emiBapuvong. H mpomovnon twv doKIyalopevwy OIEENX0n o€
20

Institutional Repository - Library & Information Centre - University of Thessaly
20/05/2024 02:22:43 EEST - 3.148.106.6



KukAoepyopetpo (Monark 834E, Sweeden). To TIPWTOKOANO TIOU XPNOIPOTIONONKE
gekivolae amo emiBdpuvon 50W Kal auvédvovtav Katd 25W KAaBe O0uo AETITA PEXPL O
ooKipgalouevog va @Tacel otV €EAVTANGT. Ta KPITAPIO TIOU XPNOIYOTIOINONKAV yio va
Tpoadlopicouvv TN VO2max ntav ta &ne:

a) N €€AvTANGCnN Tou JOKIPMA{OPEVOU

B) pia av&non g VO2max g Taéew < 2 ml 1 kg-1 - min-1  ge TapdAAnAn avénon
TOUL TTAPAYOUEVOU £PYOU.

Y) QVOTIVEUCTIKO TINAIKO PEYOAUTEPO 1 ico Tou 1.1 Kal

0) KapdIlakoi o@uyuoi TTov Ttpoceyyidouy TN PEYIOTN BewpnTIKY TIPN (220-nAKia).

O dokipgalopevog Katad TN OIApKelD NG OOKIYACiog €ixe TIPOCOPUOCUEVO CTO
TIPOCWTIO €VOV OVOTIVEUCTHPO O OTIOI0G ETIETPETIE POVO TNV EICTIVON QPO OTO TO
TIEPIBANNOY, ETIITPETIOVIOC OTO GUVOAO TOU EKTIVEOUEVOU OEPO VO TIEPVAElI PECW EVOC
OWAVO GTOV avaAUTA aepiwv. H Asrroupyio autol tou cuotruatog Paaciletal oe duo
HOVOOPOUOC HEUBPAVEG TIOU Eival TOTIOBETNUEVEG O OEIPA KAl PYE TNV idla KateDBuvaon oTa
O0U0 GKPO TOU avarveuoTpa. Ol TIOPAUETPOl TOU EKTIVEOUEVOU 0EPA UETPNONKaV armo
aVOAUTH 0Epiwv, 0 0TToiog Babuovopolviay TPV amod KABE dOKIUAGio YE TN XPron aepiwv
otaBepol OykKou, TieonC Kol ouotacng. H KopdIaKry ouXvVOTNTO KATAypPA@OVIOV HE

TnAepetpia (Polar Tester, S610TM, Electro Oy, Finland).

YTouéyiotn Aoknan

TOUAAXIOTO TIEVTE PEPEC META TN dleCaywyn NG MEYIOTNC TIPOCANYNG 0EuyoVoU Kail
EVTOC OEKOTECTAPWVY NUEPWVY, Ol OOKIUO{OUEVOI TIOPOUCIACTNKOV OTO £PYOCTHPIO KATA TN
OIAPKEIO TOU TIPWIVOD YIO VO EKTEAETOUV TNV LTIOUEYICTN GOKNON OTO KUKAOEPYOUETPO. Ol
OOKIMaOMEVOL OTIEIXOV ATIO OTIOIAdNTIOTE PoP@r AoKNaNG 48 wpeg TIpv TN dIeCaywyr NG
TIPOTIOVNTIKNG AUTAC HOVAJAG. XTO EPYACTAPIO TIAPOUCIACTNKAY UETA amd vnoteia 8-10
wpwv. O1 dokipyalopevol TtodnAatovaav yio 45 AETITA g€ €VTaon avTioTolxn Tou 65% tng
V02max n omoia €ixe alohoynBsi amd tn pEYIoTN OOKIPaoia Tou €ixe TTpPONynoOEi.
A€iyaTo EKTIVEOPEVOL aEPO CUAAEYOVTAV TIEPIODIKA avda 10 AeTITd yia TNV €€aKpiBwaon g
artatovpevng évtaonc. Emiong, mpiv tv €vapén tng mpomovnaong kKatavaiwvovtav 400ml

VEPOU, Kal KATA TN JIGPKEIO OUTAG KATA BoUANGN.
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Alotpo@IKn avaAuon

ZNTr6nKe amo TOUC CUHPETEXOVTEG VO OKOAOUONOOUV TN cuvnBiouévn Toug dlaTpoPn
KOTA TN OIAPKEIO TNG NUEPAC GUAAOYNC TwWV OTIOTEAECUATWY. Toug {NTABNKE €miong va
KOTaypAWouv To SIAITOAGYIO TOUG TNV NUEPA TIPIV TNV ACKNOT KABWE KAl TIC U0 ETIOUEVEC.
Ze KOOe couppeTEXovta eixav O00ei ypamtég odnyieg yia ) PEBOdO pETPNONG WV
TIPOCGAQUPBAVOUEVWV TPOPWY KABME Kal EVIUTIO YA TNV Kotaypa@r toug. Ta dedouéva
avaAuBnkav e mn xpnon Tou Science Fit Diet 200A (Sciencefit, Greece). EtaAn6edtnkav
€TOL Ol OIOTPOQIKEG OUVNABEIEC TWV OCUMPMETEXOVTWY ( OLTIKOU TUTIOU OJIOTPOPR) Kal

OTIOKAEIGONKAV PETOPROAEC OTA ETITIEDD TNC IVOOUAIVNG AOYW TNG dIOTPOPNC.

2 XedIACPOC TNC EPELVACG

AVEEAPTNTEC METABANTEG: ZTn OUYKEKPIPEVN €PEuva, OTwC RO avagEPONKe,
EAafav puEPog oUVOAIKA 9 Gvdpeg. ‘'OAol Toug ATav UTIEPPRAPOI KOl aKoAovuBnoav 1o idlo
TIPWTOKOAAO EEETAICEWVY KOl AIOKNGNG.

E&aptnuéveg petaBAnteg: O TtapdueTpol ou agloAoyrnonkav ATav Ta Emimeda
TWV OUCIWV AITTIOVEKTIVN, PEeQIoTivi, KOPTI(OAN, IVOOUAIvVN, YAUKO{n Kal evalcOnaoia
YAUKOING OTO aipa Twv €EeTOOUEVWVY TIPIV KOl PETA OTO MO 0EPOPla TIpoTtdvnon
OIAPKEIOG 45 AETITV.

ZTOTIOTIKA avdAvor: Ta dedouéva TtapoualialovTal wg PECOL OpOol £ TUTIIKA
OaTIOKAION. H katavopr] OAwv  Twv €EOPTNUEVWY  HETAPRANTWV €E€EETACTNKE HE TO
Kolmogorov-Smimov test. H availuon Ttwv Oedopévwv €yive pécw ANOVA yia
eTTOVOAOUBOVOPEVEC METPNOEIC. EKel TOu UTIAPXE ONUOVTIKOG TIOPAYOVTOC ETidPACN(
olegdyovtav avdAuaon post hoc yia va KabopioTei Tou BpEBNKav oI oNUAVTIKEG oAAayeC. H
OVOALON YPOPMIKAG CUCXETIONG METOED TWV METARANTWV TIOU HETPRONKAV £YyIVE UE TO
OUVTEAEDT] OUOXETIONG TOU Pearson. OAeg Ol OTATIOTIKEC OVOADCEIC £yIVOV UE TN XPAON
TOU OTOTIoTIKOU Ttakétou  SPSS  (version 10, Chicago, IL, USA). Qc¢ paBuocg

ONUOVTIKOTNTAC opioTnke To P < 0.05.
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AMNMOTEANAEZMATA

MPOCWTIIKA CTOIXEIO TUUMPETEXOVTWV

21NV gpyacia auth EAapav PEPOg 9 CLUVOAIKA ATOUO TA OTIoia UTTIORANBNKAV OAd OTIC
idleg dokipaoieg. O péoog 6po¢ NAIKiag, To YPOCE, To BAPOC, TO TTOGOCTO ATIOUC, 0 AEKING
Madag Zwpatog (AMZ), o Adyog péonc/ioxiov KaBwg Kal n PEYIOTN TIPOCANYN 0Euyovou
TWV CUHHETEXOVTWV ed@avidovtal otov Mivaka 1.

To €0pog NG VO2max Twv atopwv Atav Yetaéd 29.1 and 39.1 ml 1 kg-1 min-1 evw
n yéon Tun ATav 32.8 ml - kg-1 - min-1. AuT N TIPA KATOTACGEL TNV OPAdA TWV ATOUWVY
TIoU €AaPavV PEPOC OTNV £PELVA OTN XAUNAOTEPN KAIMOKA (QUOIKNG KATACTOGCNC TIOU UTTOPEI
va EUPAVIOEl VYIEC GTOUO TOU YEVIKOU TIANBUOUOU, g€ cuLVAPTNON TIAVIO PE TNV NAIKIa
(ACSM, 2000). Ol GUUUETEXOVTEG TIOONAATNCOV PE EVTOCN TIOU AVTIOTOIX0UOE GTo 64.1%
NG MEYIOTNG TIPOcANYNG ofuydvou.Ta emimeda TNG IVOOLAIVNG Kol N gvalocbnaia tng
IVOOUAIVNC PEIWBNKAV CNUAVTIKA PE TO TEAOC TNG AOKNONG VW TA ETTTEDN TNG YAUKOING

Tapepevav apetdpAnta (Mivakag 1).

Mivakag 1. NPoowTIIKA OTOIXEI GUPHETEXOVTWV.

MeTapANTEQ Méoog Opog TuTtK ATIOKAION
HAia (yrs) 31.6 1.7
Bdpoc (kg) 95.6 4.1

Yyog (cm) 182 4

BMI (kg - m-2) 28.9 0.5

Méan (cm) 110.0 11

loxio (cm) 102.6 0.9

W/H 1.08 0.01
Aittog (%) 22.8 11
V02max (ml - kg-1 - min-1) 32.8 1.2

BMI: Agiktng Mdadag Zwpatog. W/H: Adyoc péanc/ioxvwv.
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Ta emimeda ¢ YAUKONG Ttopéusivay adeTdBANTa (Zxnua 1) evew Ta €mimeda NG
IVOOULAIVNG (ZXAUa 2) Kal n evalobnaia g IVOOLAIVNG (ZXAUa 3) MEIWONKAY CNUOAVTIKG
ME TO TEAOC TNC doknong H doknon 0ev €MEQPEPE ONUAVTIKEG HETAPOAEC OTIG
OUYKEVIPWOEIG TNG AITTOVEKTIVNG (ZxNpa 4), TN pedioTivng (ZxNua 5) Kal TG KopTI(OANG
(ZxAua 6). Kauia améd ti¢ HETABANTEG TIOU EEETACTNKAV OEV EUQAVIGE GNUAVTIKY UETOROANR
oG 24 Kal 48 wpeg PETA TNV dAcknon. H diatpoern twv odoKipalopevwy €3e1&e Ot
OKoAoUBoUVTOV amé OAouC OSUTIKOU TOTIOU OIITOAOYIO XWPIC TIOPEKANCEIC TIoOU  Ba

UTIOPOUGOV VA dNUIOUPYCOUY CPAAUO OTO OTTOTEAECUATO TWV OIOTOAOYIKWV EEETATEWV.

Mivakag 2. AlQITNTIK avEALCT TwV SOKIPOOUEVWY HIO NUEPO TIPIV KAl YA TIG OO
NUEPEC TIOL AKOAOLOOULV OTI6 TO TEAOG TNC Aoknaong. Ta dedopeva
TIOPOUCIALovVTal WG PETOL OPOI (TUTTIKY OTTOKAION).

Mpwv 24h 48h
Evepyelakn tpocAnyn (MJ/d) 11.8(1.3) 12.4(1.9) 12.2(1.7)
CHO (%) 49.6 (4.3) 47.5 (4.8) 45.2 (6.2)
Nittog (%) 38.9 (2.9) 38.9(2.3) 39.4 (3.4)
Mpwrteivn (%) 135 (1.3) 13.6 (2.4) 15.4(1.8)
CHO: YdatdvOpakec.
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Ztov Mivaka 3 @aivetal OTI KOWIO ONUOVTIKI) CUCXETION Oev PBPEONKe PETALD TwV

METAPBANTWV EKTOC OTIO OUTH TNG IVOOLAIVNG PE TNV evalgbnaia g IvaouAivng (r = 0.957).

Mivakag 3. ZUVTEAECTEC CUOXETIONG TOL Pearson o€ npepia PeTagD AITIOVEKTIVNG.
pedioTtivng, KOPTILOANG, IVOOUAIVNG KOl PETAPANTWV TIou oXeTidovial Pe Tn
oUOTOON TOU CWUATOC.

=y
: §E s § ¢ s
s 5§ E T ¢ 3 g
o E 3 S 2 S = £
T < a N~ = 2 = <
HOMA-IR
AITTOVEKTIVN 0.357
PelioTivn -0.164  0.058
KopTiZOAn 0.463 -0.170  0.498
Mukoldn 0.507 0.313 0.043  0.058
IvaouAivn 0.957 0.286 -0.164 0.510 0.241
WI/H 0.237 -0.443 0.355 0.400 0.217 0.214
Aittog 0.061 -0.358 -0.628 -0.642 -0.118 0.115 0.184
BMI -0.351 0.313 -0.201 -0.454 -0.346 -0.233 0.296 0.575

HOMA-IR: Agiktng guaiobnaiag tg VaouAivng
BMI: Asiktng Madag Zwpatog
WI/H: Adyoq péang/ioxwv
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H emidpaon g doknong atn yYAuKodn
H avdAuon yia TIG YHETAPBOAEC TIOU ETIEPEPE N AOKNGN OTA ETUTIEdA TNC YAUKOLNCG, d&V
€3¢€lée OTATIOTIKA ONUAVTIKEG SIOPOPEG OTIC PETABOAEG TIOU ONUEIWONKAV AUETWC PETA, 24

KOl 48 WpeC PETA TNV doknon. H topeia twv emmedwv tng YALKOLNG TIOPOULCIAZETOl GTO

Zxnua 1.

Zxnua 1: H emidpaaon g AoKnaong ota MMmeda TNE YAUKOLNG. AZNUOVTIKI PETABOAN
o€ 00N HE TIC TIMEC NPEUIaG.
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H emidpaon tng doknong atnv IVOOUAIVN
H avaAuon via TG JETARBOAEC TIOU eTEPEPE N ACKNON OTA €TMEdA TNC IVOOULAIVNG,

€0€1€€ OTATIOTIKA ONUAVTIKEG SIOPOPEG OTIC METABOAEG TIOU CNUEIBNKAV OUECWC PETA TNV
aoknan, p= .09. AVTIOETWG, Ol JIaPOPEC OTIC 24 Kal 48 WPEC PMETA TNV AoKNan dgv NTav

ONUAVTIKEG. H TTopeia Twv EMITIEdWV TNG IVOOLAIVNG TTAPOLCIALETAI GTO ZXNUA 2.

wood™v (WO w

ZxAua 2: H emidpacn tng AoKNoNC OTa ETTMEDN TNE IVGOUAIVNG. *ZNUOVTIKI
METAPBOAN O€ OXEON HE TIC TIMEG NPEMIAG.
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H emidpaon tng doknong otnv evaiodnaoia TNg IVGoUAIvNG

H avaAuon yia TiI¢ JETABOAEC TIOU ETIEQPEPE N AOKNOT OTa ETTEdA TNE EvaoBNaiag
NG IVOOULAIVNG, £0EIEE OTATIOTIKA ONUAVTIKEG OlIOQPOPEC OTIC PETAPBOAEG TIOU GNUEILBNKAV
OUECWC PETA TNV GokNnar, p= .07. AVTIBETWG, Ol dIaQPOPEC OTIC 24 KAl 48 WPEC PETA TNV
aoknon dev ATaV CNUAVTIKEC. H Tropeia Twv emmédwv TG evaiodnaiag tng IVOOLAIVNC

TtapouciadeTal oto XU 3.

Zxnua 3: H emidpacn ¢ Aoknaong ota €mimeda TG evalcOnaoiag ¢ IVGOULAIVNG.
*3NUOVTIKA PETABOAN O€ OXEaN HE TIC TIUEC NPEUING.
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H emidpaon Tng doKNong oTn AITIOVEKTIVN

H avaAuon yia TIC METABOAEG TIOU ETIEQPEPE N ACKNON OTA €TTTEdA TNC AITIOVEKTIVNG,
Oev £€0elée OTATIOTIKA ONUAVTIKEC OlOPOPEC OTIC METAPBOAEC TIOU CNUEIONKAV OUECWC
META, 24 KOl 48 wpeC METIA TNV dokKnon. H topeia twv emmédwv NG AITTOVEKTIVNG

TIAPOULCIALETAl GTO XU 4.

IxAua 4: H emidpaon ¢ AoKNong ota TUMEDN TNE AITTIOVEKTIVING. *ZNUOVTIKI
METAPBOAN g€ oXEan WE TIG TIUEG NpPEUIaC.
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H emidpaon tng doknaong otn pedioTivn

H avdaAuon yia TIC HETABOAEC TIOU ETIEQEPE N AOKNON oTa emineda NG PeioTivng, dev
€0¢€1€E OTATIOTIKA CNUAVTIKEG dIAPOPEC OTIC METABOAEC TIOLU ONUEIWONKAV AUECWC UETA, 24
Kal 48 wpeg META TNV doknon. H mopeia twv emimédwy tng pedicTivng TTapoucidaleTal aTo

ZxAua 5.

ZxAua 5: H emidpacon tng doknong ota eTimeda NG PCIOTIVNG. *ZNUAVTIKN
METAPBOAN O€ OXEan ME TIC TIMEG NPEMIOG.
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H emidpacon tng doknong otnv Kopti{oAn

H avdAuon yia Ti¢ PETABOAEG TIOU ETIEPEPE N AOKNON ota eTinmeda NG Kopti{OANG,
oev €0¢€I€E OTATIOTIKA ONUOVTIKEG JIOPOPEC OTIC METABOAEC TIOU CNUEIWONKAV OUECWC
META, 24 Kol 48 @peg META TNV Aoknon. H topeia twv emmeédwyv NG KopTI{OANG

TIAPOULCIALETAl OTO OXNMHA 6.

ZxNua 6: H emidpaaon ¢ doknong ota emimeda NG KOPTILOANG. AZNUOVTIKN
METABOAN 0€ OxEan Me TIG TINEG NPEUIaG.
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2YZHTHZH - ZYMIEPAZMATA

To KOpIO €VPNUA TNE TTAPOVCAC YEAETNG €ival OTI YIa TIPOTIOVNTIKA POVAdA aVTOXNG
OEV ETINPENCE TO ETTEdA TNG AITIOVEKTIVNG KAl TNG PECIOTIVNG OTIWG ETTIONC OEV ETTEQEPE
KOUion onuUOVTIK] GUOXETION METAED TWV dUO OUTWV OPUOVWV HE TNV euaiodnaia g
IVOOULAIVNG TIPIV 1] YETA TNV AOKNOoN.

Mponyolueveg PEAETEG TIOL €EETOCAV TNV EMIOPACT MIOG TIPOTIOVNTIKAC HOVAdAC
OVTOXNC OTIC QTIOKPICEIC TNG AITIOVEKTIVNG avo@EPOUV OTI TIPOTIOVNUEVOL KWTINAATEC
0dnynonkav o€ ONUOVTIKI HEIWON TwV ETUTIEOWV TNC AITIOVEKTIVNG OUECWC UETA OTIO HIO
TIPOTIOVNTIKN] HOVAdO MPEYIOTNG TIPOOTIABEING, N OToid AaKOAOLONONKE aTO CNUOVTIKY
avgnon 30 Aemttd petd o TéEPOC TNG Aoknong (Jurimae et al. 2005). O1 Kriketos kai ouv.
(2004) aveépepav IO CNUAVTIKA ad&énon oTa EmiTeda NG AITIOVEKTIVNG g€ TIaXVOAPKOUG
OTIPOTIOVNTOUC AVOPEC META OTIO TIPOTIOVNTIKO TIPOYPOMHO OVTIOXNC YO TIEPITIOU MIa
Boopdda. e avtiBeon pe TV TIPonyoUpevn MHEAETN, o1 Ferguson et al. (2004),
XPNOIUOTIOIVTOC UTIOUEYIOTN aEPOPIa Aoknan O BPrKOV Kauia eidpacn ota eMimeda NG
AITTIOVEKTIVNG 0€ VEOPA LYIN ATOUO HE QUGCIOAOYIKO Bapoc. Mapopoiwe, ol Kraemer et al.
(2003) ouvéotnoav OTI LTINPEE CGNUOVTIKI] ab&non ota emimeda TNG AITIOVEKTIVNG O€
VeapoUC ULYIEIC GvOPEC TIOL AKOAOUONCOV TIPOTIOVNGN GOUVEXOUC 1 SIOAEIMUATIKOU
Tpedipatoc. TéNog, ol Punyadeera et al. (2005) dev Bprkav Kapio onuUavTIKr PETABOAR ota
EMITEdO NG AITIOVEKTIVNG KOTA Tn OIdpKela doknong r oavaAnyng oe vyl dtoua
@uOoloAoyIkoU Bapoug. daivetal AoITtoV wg N O&eia AoKNoN N OToio XopaKTnpiletal ano
METPIO évTaon Kal JIAPKEIO OV €ival OPKETA YIO VA TIPOKOAECEl METOPOAEC OTO ETITIEON
NG evalodNnoiag ¢ IVOOLAIVNG Yia PEYAAO XPOVIKO JIACTNUO 0 LTIEPBaApa ATOPO KAl
iow¢g va XpeladeTal PeyaAUTEPN XPOVIKA OIAPKEID 1] EVIACN YIO VO TIPOKANB0UV PETOROAEC.
AuTN €ival N TIPWTN avoEopPd OXETIKA HPE TNV EMIOpACN NG ACKNONG OTO ETTEdA NG
AITIOVEKTIVNG € UTIEPROPA ATOPO KOl TA OTIOTEAECMOTA LTIOOEIKVUOULVY TIWC OEV UTIGPXOUV
ONUOVTIKEC YETOPOAEG OTO ETIITIEDA TNC AITIOVEKTIVNG Yia Bpox0 XPOVIKO didoTnua PETA TO
TEPAC TNG Aoknong. Ta aTmoTteAEGUATA NG TTOPoUCag EPYOCiog TUVOEOVTOI TIEPICTOTEPOD HE
auta ¢ Kriketos et al. (2004), 610U LTTOJEIKVUOUY OTI Ba TIPETIEL VA LTIAPEEL N ETIIOPOGCT

MEPIKWV TIPOTIOVNTIKWY HOVAdWY TIPIV  EUPAVICTOUV  UETOPROAEC OTa  eTMimeda NG
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AITTOVEKTIVNG. TO CULUTIEPACHO OULTO eVIOXVETAI TIEPIGOOTEPO EEAITIOG TOU TTANBUCHOU TIOU
XpnolJoToménke otV TipoavagepBeioca epyacia  (tax0oopka  AGTopa) OTmou N
OUYKEKPIUEVN TIANBUOUIAKY OuAada TIANGCIALEl TIEPICOOTEPO TIPOE TNV OUASO OTOUWVY TIOU
CUMMETEIXOV OTnV Ttapoloa epyacia (LTEPPRapa ATopa). AVTIOETO Ol AAAEC EpPyOTieC
Xpnolyoroincav dtoua Ta OTIoia €iTE ATAV KAVOVIKOU GWMOTIKOU Bapoug i abAntéq. Edv
AGBEL Kavei LT OPIV KOl TO YEYOVOG OTI €XOUV UTTAPEElL OVO@OPEG, TIOU UTIOOEIKVOOULV
METOPBOAEC OTa eTTiTEdA TNC AITTIOVEKTIVNG PE TN HEIWON Tou cwpatikoy Bapouc (Esposito,
2003; Hulver, 2002; Monzillo, 2003), TOTE n €TMMIAOYN TOL O&iyPATOC TIOU £YIVE GTIC PEXPL
TWPOA EPyOaieq Tou €€ETaCOV TNV ETOPOCN TNC O&eiag HOPEAC GOKNONG OTA ETITEDN
MITTOVEKTIVNG UTIOPEL va OTTOTEAEL €va TTAPAYOVTA VIO TO GUYKEXUHEVO OTIOTEAEGUATO TIOU
mapoucialovial  otn  PiIPAloypagia. OTwCdNTIOTE N CUVEXEID TNG  €PeEuvag  OTn
OUYKEKPIUEVN YVWOTIKA TIEPIOXN Ba pigel TIEPIOOOTEPO QPwC OTn olVdeon NG AoKNnaong,
AITTOVEKTIVNG KOl EVaioOnaiag TG IVGOLAIVNG.

Ol PJEAETEG TIOU €XOULV XPNCIPOTIOINCEl TIPOTIOVNTIKA TIPOYPAUHOTA, artd pia eBdoudda
£€WC KOl TPEIC PAvEG, aTEdEIEav OTI N GOKNON i0w¢ va pnv €ival 0 onuUOvTIKOTEPOG
TTOPAYOVTOC Yia TIC METABOAEC TNG AltovekTivng (Marcell, 2005; Ryan, 2003). ®aivetal OTI
i0w¢ o1 YETOBOAEC TOU CWHATIKOU BAPOUCG I TG cUOTOCNE TOU CWHOTOC Va gival uTtebBuva
yla TI¢ METAPBOAEC ota emitteda TNG ATtovekTivng (Esposito, 2003; Hulver, 2002; Monzillo,
2003). MpocEaTteq PEAETEG LTIEDEIEAV OTI VEAPOi TTaXDCOPKOL AVOPEC TTapovaiagay avgnan
OTO €TITEDN TNG AITTIOVEKTIVNG PETA aTto TN BeATiwon ¢ cUOTACNG TOU OWUATOC, KATI TIOU
gival onuavTIKOTEPO OO TOV TPOTIO TIoL SIEEAYETAN N Tporovnon (Hara et al. 2005). H
Topoloa HEAETN €&ETOICE TNV ETOPACH MIOG KOl HOVAJIKAG TIPOTIOVNONG OTou  dev
TIOPOUCiace Kapio YETAPBOAN OTO CWHATIKO BAPOC KATI TIOU CUUPWVA PE TNV TIPONYOUUEVN
MEAETN Ba pTtopovce va eEnynNaoel TNV EANEIPN PETABOAWY OTA ETTITIESA TNC AITIOVEKTIVNC.

H pediotivn €ival pia oppovn Tou OTTEAELOEPWVETAL OTIO TO AITTOKOTIOPO Kol €XEl
OUOXETIOO0E OETIKA HE TIOAAEC TIOPOUETPOLC TNG oULOTACNG TOU CWHOTOG KOl TNg
avtiotaong tng IvoouvAivng (Steppan et al. 2001). EvtouTtolg, o poAog ¢ pedioTivng aTnV
TIOXLOOPKIO Kal TNV avTioTaon Tng IVOoLAivng amd damoyn @uaoloAoyiag eival aocagng,
0@OU KATIOIEG PEAETEC TIOPOULCIAOLV CNUOVTIK) CUOXETION METAED eTITIEOWV PECIOTIVNG,
TIOXLOOPKIOG Kal avTioTaong atnv ivaouAivn (Fujinami et al. 2004), evw KATIOIEC AAAEG OXI
(Lee et al. 2003). Zoupwva Pe TN MEXP! TwPa BIBAloypagia, n Tapodoa PEAETN €ival n

TIPWTN TIOL EEETOCE TNV ETIOPACT] MIOG KOl PHOVOSIKNC TIPOTIOVNCNG AVTIOXNG OTO ETTEQN
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NG PedIoTiVNG Kal BPRKE OXETIKA OTABEPA TO ETTTEDN TNC OPUOVNG META TNV Aoknaon. To
elpnUO OUTO EPXETal O CUUEWVIA PE TIC OINOECIUEG PEAETEC TIOUL XpPNOlPoTIoingav
MOKPOXPOVIO TIPOYPAUUOTO AOKNONG PNVAV Kal 0ev BpnKav UETOPROAEC OTO ETITEDN TNG
oppovng (Giannopoulou, 2005; Monzillo, 2003).

Juvoyidovtag, @aivetal TwC N MId Kol POVAJIKN TIPOTIOVNGN Oev ETIIOPA  OTIG
BPaxXLXPOVIEC I} HOKPOXPOVIEG UETAPBOAEC OTA ETTITIEDN TNC MTTOVEKTIVNG 1] TNG PedIoTiVNG GE
LYIEIG LTTIEPPBAPOLC AVIPEC. ZUVETIWC, OUTEC Ol dUO OPHOVEC I0WC dev eLBUVOVTAI TEAIKA YIA
TNV €UPEWC YVWOTH HEIWOT) TIOU ETTIPEPEL N IO KAl PJOVAdIKNA TIPOTIOVNON GTNV avTioTtaon
NG IVOOUAIVNG.

H Ouykekplgyévn MEAETN QTIOTEAEL €va I1OXUPO €PEBIOUO YO TNV ULAOTIOINGN
MEANOVTIKWV EPELVWV, Ol OTIOIEC Ba dWOOLV TIEPIOTOTEPEC XPITIUEC TIANPOPOPIEC TXETIKA
pe emidpaacn tng AoKnNong oTIC OPUOVEG TOL AITIWOOUC 1I0TOV. ZUYKEKPIPEVA Ba uttopolae
VO JENETNOEL:

o) H emidpacon tng doknong PYE aVTICTACEIC OTO ETUTTEDN TNE AITTOVEKTIVNG.

B) H emidpaan TIPOTIOVNTIKWY TIPOYPOAUUATWY JIAPOPETIKNC EVIAOTNC KOl JIGPKEINC O€
TIANBUOPO TIOXVOAPKWY KAl OX1 UTIEPRAPWVY OTIWG GTNV TTOPOUCA EPEUVA.

y) H ad&non ¢ évtaong €tol wote va dlatnenbei n evaiodnaia TN IVGoLAIVNG
MEXPL KOl 48 wpeg, KATI TTOU Ogv OULVEPN OTnv Tapoloa €peuva Kol Ba pmopolae va

ETTIPEPEL TNUAVTIKEC HETABOAEC OTa €TITMEdN TN AITTOVEKTIVNG Kal TNC pedioTivng.
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NMAPAPTHMA A

Zuvaivean AoKIJalOUEVOUL YIa CUUUETOXI O€ EPELVNTIKI] Epyaaia

OVOUATETIVUO:

Titho¢ Epyaciag: H emidpaon Tng LTTOPEYICTNG aEPOPIOC AGKNONG GTNV EValoOnaia

TNC IVOGOUAIVNG KOl TIC HETAPBOAEG OTA ETTTEdA TNG AITTOVEKTIVNC.

Avayvwpilw OTI 0 OKOTIOC aUTHC TNG epyoaciag €ival va eEeTACEl KATA TIOGO I
UTTOPEYIOTN agpOPIa AOKNGN OE EPYOTTIOONAATO ETTNPEALEl TNV €vAICONCIa TN IVOOUAIVNC,
OAAG KOl TIG PETABOAEG TIOU OUTH ETUPEPEL OTA ETTTESA TNG AITTOVEKTIVNG. MopoAo Tou ta
OTIOTEAECUATA TNE TIOPOVCOC £PELVAC EVOEXETAL VA UNV ETINPEACOUY APECO TOV EPELVNTH,
pTIopEl va fonBricouv ot dNUIoLPYIO TIPWTOYEVOUCE YVWONC.

Katda ) die€aywyr] ¢ mapoloag epyaaciag, 6a xpelaotei va apeupedw ato Kévpo
‘Epeuvvag kat A&lohoynong g duoikig Amoedoong (KEADPA) tou Mavermiotnuiou
Oeocaliag og TPEIC JIAPOPETIKEG NUEPEC, VIO TN dleaywyn I0APIBUWY YETPrGEWY. METAED
NG KABe pETPNONC Ba TIPETIEL VO PECOAOBNACEI TO EAAXICTO XPOVIKO SIACGTNHO TWV OL0
NUEPWV Kal TO PEYIOTO TNC PIag BdoPadac.

H pia emiokePn ag@opd 1oV TIPOCdIoPIcUO NG PEYIOTNC TIPOcANWNE ofuydvou oTo
€PYOTTOdNAOTO KOl OIEEAYETAl PUE TIPWTOKOAAO TIPOOJEVTIKA QILEAVONEVNG ETIIRAPUVANG £WC
NV TIANPN €€avtAnon. H oUvVoAIKr SIApKEIa TNG dOKIJOoiag autig Kupaivetal amo d&ka

£WC OEKATTIEVTE AETITA AVAAOYO HE TO ETUTIESO TNG PUOIKIC KATACTOONG TOU JOKIPA{OPEVOU.
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Tautoxpova, Yivetal HPETpNON NG KOPOIOKAG ouxvotntag ot OAn T OIGPKEI TNG
OoKIJaoiag Kal TtpoadIopileTal N YEYIOTN KAPJIOKK CUXVOTNTA OTO TEAOC AUTHG.

H &A\n emiokeyn agopd tn OSoKiyaoia avoxng otnv mpocAnyn 75 ypouuapiwv
TIOGIUOL dloAVPOTOC YALKOLNC (OGTT), n oToia KataypA@Eel Ta TEdN TNG YAUKOLNC KOl
NG IVOOULAIVNG OTO aipa yia dIACTNUA 2 wp®wV PETA TNV Katdrmoon Tou dlaAbuatog. MNa 1o
AOY0 auto, Yyivovtal Tiévie aigoAnyieg (10ml aipotog) o100 JACTNPO TWV 2 WPWV
(0,30,60,90,120min). O1 acoAnWieg yivovtal amod pia @AERa otV TEPIOXN TOU AYKWVO KOl
avayvwpilw Ot N €ic0do¢ Kal n armoudakpuvan e PeAdvag utopei va gival Aiyo emwduvn
OAAG 0 TTOVog Ba aTTopaKpPULVOED TTOAD clvTopa. H TiBavr dnuiovpyia evog PIKPOU HOAWTIO
Ba amo@euxBei pe TNV Auecn Tieon Tou Ba aoKNBei OTNV TEPIOX APECWCG META TNV
attopdkpuvan e Bedovac. H mmiBavotnta dnuiovpyiag @Aeypovig 6a PeEIwOEl oTo £OKPO
ME TN XPNOIUOTIOINGT OTIOCTEIPWHEVWY BEAOVWV.

H TteAevtaia emiokePn oOxeTietal pE TNV AdloOAnPia TPV KOl HETA
(0,1,6,12,24,48wpeC) atd LTIOUEYIOTN AOKNCN OTO €PYOTIodNAato. H évtaaon tn¢ GoKnaong
Ba Tpoodiopiletal oo 60-70% TNG MEYIOTNG TIPOCANYNG ouydvou cLPEWVA JE TA
0EQ0UEVA TNG TIPWTNG ETTIOKEWNC. ATIO TIC aipoAnWieg Ba Ttpoadiopidovtal Ta emimeda Twv
OUCIWV  AMITIOVEKTIVNG,  IVOOUAIVNG,  YAUKolng, FFA, yAUKEPOANG,  KopTI(OANG,
katexoAauvav, TNFa, IL-6, CRP, pedioTivng, KAl AETITIVNG OTO Qia yia TNV KABE XPOVIKN
TEPIndO EeXxwpPIOTAL.

EmBeBaivw Tw¢ N CUPPETOXN HOL OTNV €pyaaia gival amtoAUTa EBEAOVTIKI KAl OevV
OOKNONKe Kapia Ttieon yia tn ouvepyacio you o€ autr. Emiong, yvwpiw OTI Umopw va
OTIOXWPIoW OTIOIAdNTIOTE OTIyUN ETIOUUW aTO TNV Epyaacia. EMImpoobeTa, KATAVOW TwE Ol
TIANPOQOPIEC TIOU Ba CUAAEXBOUV amd TN OULYKEKPIYEVN epyacia Ba eival amoAuta
EUTTIOTEVTIKEG KOl TIWE N TIEPIANYN TWV OTIOTEAECUATWVY TNE epyaaiag dvatal va pou doBei
€av 10 {NTow.

EmBefaicovw Twg n peBodoloyia tng epyacdiog £yIVE yVWaTH GE PEVA, Ol EPWTICEIQ
TIou eixa yOpw amo TN pebodoAoyia ou Ba akoAouBnBei amavindnkav IKOVOTIOINTIKA Kal

ETIIOVHW VO CUPPETACXW EBEAOVTIKA OTNV gpyaaia.

YToypa@r CUHUMPETEXOVTA TnAé@wvo
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MdapTupag LTIOYPAPNG Huepopnvia
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