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Evyoaprotieg

Me v oAOKAp®OT NG TOPoVGOS LETOMTUYIOKNG daTpiPng Oa Bsia va
EVYOPLOTHCM OAOVG EKEIVOVG TOV cLVEPaALaY otV 0pBdTEPN duvarh diekmepainon
™G TEAEVTOLOG.

[dwiitepeg evyapiotiec opeilm otov emPAémovta kabnynt pov k. ABavdcio
Tliapovpra, yo v vrostpiEn tov kab’6An v mopeia g epyaciog. Emuriéov Ha
nBera va gvyapiotiow tovg K.k. Datovpo lwdvvn xor Koumd Aviovn yu ™
Bonbela Tovg TNV OAOKANP®OT TG EPYACIAG.

Téloc, Ba tav TapdAety”n HOL VO UMV ELYXOPICTIHCM TOLG AOANTEG Ol 0TToi0t

EloPav pépog oty Epevva.
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INEPIAHYH
Ale&iov Baoiing: Broymukég aAlayég Katd tn S16pKelo TNG TPO-0yOVIGTIKNG
nep10dov oe elite TodocpaploTég

(Me v enifreym tov Aéktopa k. ABavaciov TCapovpta).

H évtovn mpomdvnomn pumopet va empépel onUovTIKES HeTaoAES oE
petaPAnTéG Tov oyeTilovTot LE TO AUATOAOYIKO Kol OPUOVIKO TPOPIA TOV aOANTY).

O oK0oTOC TNG GLYKEKPEVNG EpYaciog NTav va eEETAGEL TV €MOPACT) TOV
Ba glye o Evtovn mpomovnTikn TePi0d0g OKTM ELOOUAO®V GE OUOTOAOYIKES KO
OPUOVIKEG TAPAUETPOLG TTOV GYETILOVTOL LE TO GVOTNA HETAPOPAS 0EVYOVOUL, TN
Aertovpyio KOPLOV 0PYEVEOV TOV CAOUATOG KOl OEIKTMOV TOV oYETILOVTOL LLE TO
GUVOPOUO TNG VIEPTPOTOVIONG GE EMT TOSOGPUIPIGTEG. TNV EPYUGIN TPV HEPOG
46 aropa amd o omoia T 23 NTAV TOSOCPUPIGTEG TOV VKAV GE Opdda A’
EBvumg katnyopiog evd to vroroura 23 dtopo amoTéAEGHY TNV Opdda EAEYYOL.
Aipo cuAAEYONKe petd amd 8mpn vnoteia mTpv Kot HETE amd Lo TEPIodo OKTM
eBoopddwV (oTnV apyn Kot To TEA0G TNG TPOUY®VIGTIKNG TEPOd0V). To aipa mov
oLAAEYONKE avOADONKE Yo oapatokpitn, opoceatpivn, cidnpo, eepttivn, OAKN
O1OMNPOJECUEVTIKY] IKAVOTNTA, ovpia, kpeatvivny, SGOT, SGPT, apBud Asvkov
ALLOCPULPInV, TEGTOOTEPOV Kat KopTILOAN. XpnowomomOnke two way repeated
MANOVA y10. va. cuykpivel TIG TYES TOV TOPAUETPOV, TOV ANEONKAY TPV TV
évapén, Kot 10 TEAOG TNG TPO-0YOVICTIKNG TEPLOdov. Ta anoteléopota £de1&av pia
ONUOVTIKN LEI®ON OTaO EMIMESQ TNG OLOGPALPIVIG, TOV aplBoL TV epLBpdv
aLOGEAPi®V Kot TNG QePLTiVG LETA TO TEPOS TOV OKT® gfdopddwv. Emiong, ta
enineda g SGOT Kot g KopTCOANG pet®ONKAV oNUAVTIKA eV TapaTnprOnKe
po avénon ota enineda g Kpeatvivng. Ta amotehéspoTa o Td VTOSEKVHOVY TS
po epiodog Evtovng Tpondvnong okTd EROOUAO®Y UTOPEL VoL ETIPEPEL OTLLOVTIKES
petafolréc og deikteg mov oyetiCovTot He TO AUATOAOYIKO Kol OPUOVIKO TPOQIA eAiT
TO00GPUPIGTAOV.

AéEeig kKhedud: Blioynpeia, omop, doknon, aipoatoroyio
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ABSTRACT
Alexiou Vasilis: Biochemical changes during a preseason training period in elite
soccer players
(Under the supervision of Lecturer Jamurtas Athanasios).

Intense physical training can result in heamatological and hormonal changes.

The purpose of this study was to examine whether eight weeks of intense training in
elite soccer players would result in heamatological and hormonal changes indicative
of the function of the oxygen transport system, the function of major organs and the
overtraining syndrome. Forty six males participated in the study. Twenty three were
members of a first division Soccer club whereas the remaining 23 served as controls.
Blood samples were taken prior to the beginning and at the end of an eight week
preseason training period. Blood was analyzed for heamatocrit (Hct), hemoglobin
(Hb), red blood cell count (RBC) iron, feritin, total iron binding capacity (TIBC),
urea, creatinine, SGOT, SGPT, total leukocyte count, testosterone and cortisol. Two
way repeated MANOV A was utilised to analyse differences between the experimental
and control group before and after the end of the training period. The results showed a
significant decrease in haemoglobin, RBC and feritin. Furthermore, there was a
significant decrease in SGOT and cortisol and a significant increase in the creatinine
levels. These results suggest that intense soccer training may affect factors that relate

to haematological and hormonal profile of elite soccer players.

Key Words: biochemistry, sports, exercise, heamatology
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EIZATQI'H

To moddcparpo anoteAet Eva cOVOETO Kot duvapkd Ao 6oL TiBevTan
VYNAEG ATOUTNGELG OGOV 0POPE TN PLGIKY| KATACTOOT , 1 ool Bempeitar évog omd
ToVG KaBoploTikovg mapdyovteg anddoonc. E&icov kabopiotikn etvar kot 1 ikavotnta
TOL TOOOGPAIPLIOTY) VO UTOPEL VOl EKTEAEL O1BPOPES TEXVIKO-TOKTIKES EVEPYELES OE
VYNAN €vTaon OTMG T.Y. VIPIUTAQ, SUTAY TAGO, LOVOUOYIES Y10 TOV EAEYYO TNG
umdAag 1 vo umopel va avtomokpliel pe emituyio 0TS AmoITGEL LOVIEPVOV
OLLVTIK®OV KOl EMOETIKOV CLGTNUATOV TOKTIKNG Kot VIO cLuVONKEG TTieonc, 1060
YPOVIKNG OGO Kot TEONG HEG® AVTUTAAOU .

H 610pxng evarliayr| Tov ayovIeTIKOV cuVONKOV Katd T O1dpKEL0 TOV
oL VIOL0L amotel emiong v avantuén 6e LYNAO PaBd GLYKEKPIUEVAOV YVOGTIKOV-
AVTIMTITIKOV  1KOVOTHTOV OIS 1] TPOGOYT KOl 1] UTOCLYKEVTPMOT], EVM OO TNV
GAAN TAEVPE 01 TOBOCPUPIOTEG TTPETEL VO Elval og BEom va avTiueToTilovy e
EMTLYI0 KATAGTACELS VYNANG YOYIKNG O1€yEPONG TOGO LUEGH OGO Kot £E® amd TOVG
OYWVIGTIKOVE YDPOUE .

H évtovn mpomdvnomn pumopet pepkés Popéc va EMOPAGEL GTO «PLGLOAOYIKO
YOPOKTAPO TOV TOKTOV» UE CUVETELN TIC PLoynUikég aAhayEg, o1 0moieg edv
TEPAGOVY AMOPATNPNTEG UTOPEL Vo 0dNYNoOoLY o1 Helwon TG amddoonc 1 va
EMPEPOVY AKOLOL KOl TPOWUOTIGHOVS. To m0d0cpaipo cav maryvidl eEaptdTon o€
VYNAO Babuod amd 1o avaepoPilo kot 10 aepOPlo GVOTNUO KATOVAADONG EVEPYELNS .
Agdopévou 6T 10 TodOSPaPo e&opTdtan oe VYNAO Babud omd to cvoTHA
HETOPOPAC 0ELYOVOL, N EvTOVN TPOTTOVNON UTopEl va. PeTaBAALEL TN Agttovpyio
TOV GLOTATIKOV TOL GYETILOVTOL LE aLTO TO VST OTTMG 1) ALOGPALPIvI 1 O
oidnpog oyeTIkd pe ™ peiwon g amddoonc.. Ot LeTafANTEG TOV APOPOVV TN
petapopd o&uyovov £xetl amoderyBel 6Tt dapépouvy PeTald TV avOp®Y KoL TOV
YOVOIK®OV VO £XOVV QUECT] GLOYETION e TOo €id0g Tov abAnpatog . H avendpkeio
o1ONPOV 00NYEL GTN ONUOVTIKY Uel®ON TNG LEYITTNG TPOSANYNG 0ELYOVOL e
EMOKOAOVOO TNV TTAOOT TNG SEPKELNS TG ATOS00NG GTOVS TOOOGPOLPICTEG.

Yndpyovv d1dpopot Tapdyovteg mov eivar VOEIKTIKOT TG KATAGTOONG
OTUOVTIKOV 0pYaveV Kol 1I6T®V 6T0 avBpdmivo copo. H otevi mapakorovdnon
QVTAOV TOV TOPAYOVI®V Hmopel va glvar £va xpnotpo epyoreio yio Tov yatpd 1
EPYOPVGIOAGYO TNG OLASOC, TTOV gival apUdOIOL Y1l TNV 1ATPIKT ETIPAeYN TG
opddag. EmmAiéov, n évrovn mpomdvnon xwpig 1o KaTtdAAnAo dtdAeupa propel va

00MNYNGEL GTNV VIEPTPOTOVIOT| LLE TO YVAOGTA GUUTTOUATO, 1] TO GOVIPOLLO
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aveénynto petopévng amddoons (XAMA).

To ovvdpopo g vreprpomovnong 1] TAMA eivar (o Katdotaor oty onoio o
aBANTAG eivar ampdOLOC VO CUUUETEXEL OTIG TPOTOVIGELS, KOVpalete €0KOA, etvan
EVOYANLEVOG Kot eIk yopaktnpiletar oamd didpopeg aAlayés, Broymukes oaid
Ko

KAMVIKEG , TNG avOpdOTIVING GLUTEPLPOPAS Kot Agttovpyiag. H mpordvnon tg mpo-
OYOVIGTIKNG TEPLOJOL , TOL YapakTnpiletol amd ta peydia Kot EvIiova poptio o€
VYNAN évtaon, EVEXEL TOV Kivouvo TG ELPAVIoNg (og Susavaloyiog TG TOGOTNTOG
TPOTOHVNONG Kol TOL YPOHVOL TOV YPEALETOL O OPYAVIGHOG TOV OANTY| Yo TV
OTOKOTAGTOOT).

Me 10V 6p0 peTAPOMGIO EVVOOVUE TO GHVOLO TMOV YNUUK®V AVTIOPACEDY
mov cvpPaivovy og éva (ovtavd chotua . Avo givar To KOPo YopaKTNPIOTIKA TOV
dtakpivovv tov petafoMcopd: a) n eEoupetikn Tokidio Tov Tapovoldlel Piog Ko ot
OVTIOPAGELS TOV KO TO O oTAO KOTTOPO Hrmopel va pEpet e TP etvart YIMAOES ,
ka1 B) ot 6moteg avTdpacelg oev dedyovtal pe otabepr| TaydTNTA QPO OV TN
emmpedletor and TAN00C ECOTEPIKMV KO EEMTEPIKDOV TOPAYOVTOV.

e &vav vy opyaviopud vdpyel ovoTNPOS LETOPOAIKOS EAEYYOS , ONAadN
ELEYYOG TNG TOYVTNTAG TOV PLOYNUK®V AVIIOPAGEDV , TOV EMTPENEL GTOV OPYOVIGHLO
VO, AVATTOGGETOL Kot VO ETPLdVEL 0TI cuvOnkeg Tov mepdirovtoc Tov. H copatikn
GOKNOY OVTITPOGMTEVEL Lo GOPapn SOKIUAGIO Y10 TOV OPYOVIGUO TOL avOp®OTOL.

Atya Al aitio TpokaAovV TO0EG BeaaTIKES OALUYEC 6TOV LETOPOAICLO.

XKOIIOX

2KOTOG TNG CLYKEKPYEVNC EPYACTOG TOV VO TOPOVCIACEL TIC AAAAYEC GE
1pelg (3) Pacikég Katnyopies PLOyMUKOV TOPAUETP®V VOTEPO OO LI TPO-
aYOVIOTIKT TEPiodo okT® (8) efdopddmv 610 dOANLE TOL TOSOGPAIPOV .
O1 tpeig avtéc Katnyopieg PoynUik®dV TopapeéTpov etvol:
-T0 GVGTNUO LETAPOPAS 0ELYOVOL
-01 OglKTEG AEITOVPYING TOV 1GTAOV Kol TOV 0pYAveV TOL avOpOTIVOL 0pYavIGHLOD

-01 O&lKTEG VITEPTPOTOVIOTG
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YIHO®EXEIX

H mpo aymvictikn mepiodog dev Ba etnpedosl T0 GOGTNO LETAPOPAS
o&uyoévou

H mpo aymvietikn mepiodog dev Ba emnpedoetl Toug deikteg Asttovpyiog TV
GTAV KOl TOV OPYAVOV TOL ovOpOTIVOU 0pYavVIGHOV

H mpo aymvictikn mepiodog dev Ba emnpedoel Tovg OeiKTEG LIEPTPOTOVIONG

HEPIOPIXMOI

H ovykexpipévn epevvnrtikn epyacio e££€T00€ GLYKEKPIUEVOVS Kol Oyl OAOVG TOVG
deiktec petapopdg o&vydvov.

H ovykexpipévn epevvntikn epyacia e£€tace g deikTeg NmaTikng Aettovpyiog ta
évlopa SGOT, ka1 SGPT.

H ovykexpiévn epevvnrtikn epyacio e£€tace mG OEIKTEC VEPPIKNG AEITOVPYING TIC
ovoieg kpeatvivn Kot ovpio.

H ovykexpipévn epevvnrikn epyacia eE€tace g deikteg TAMA v kotafoAkn
0puHoOVN KOpTILOAN, TNV Vo POAIKT) OPUOVT TEGTOGTEPOV KOL TIV OVAAOYIOL QVTOV.

H ovykexpipévn epevvnrikn epyacio e£€tace POVO AVOPES TOOOGPUIPITTES VYNAOD
OYWVIGTIKOD EMUTESOV.

H mpo ayoviotikn tepiodog NTav GUYKEKPIUEVNG YPOVIKNG OLAPKELNG, ONANOT OKTMD
(8) epoouddwmv.

Ot oAAayég oTIg PLoymukég TapapeéTpous apopovv Kat oyetiCovrol pe tnv
eMPAPLVON TOL GVYKEKPILEVOD TPOTOVITIKOV TPOYPAUUOTOS TTOV EPAPLOGONKE OTNV

PO AYMVIGTIKY TEPI000.

XHMANTIKOTHTA THX EPI'AXIAX

Ta amoteléopata ™G cLYKEKPILEVNS £pYaCiag O AmOTEAEGOVV GNUAVTIKO 001Y0
Y0L TV EVIULEPMOCT TPOTOVITMOV Kol EPYOPVGIOAOY®OV STV 0EI0AOYN G TG EMOPUCTG
LG TTPO- OYOVIGTIKNG TEPLOOOV GTO PLOyNUKd TPOPih TOS0GPAIPIGTAOV LYNAOD

AYOVIGTIKOD EMUTEOOV.
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OPIXMOI

Yionpog

AmoteAel GLOTOTIKO TNG ALLOGPALPIVIG Kol LOos@atpivng Kot Tov eviDOL
KuTToYpOuUaTIKNG 0&e1ddong (éviupo g kuttapikng avamvong).Emopévaog fondd
TNV 0£CUEVGN Kol LETAPOPE ToL 0&uYOVOL 0mtd TO aipo oTo pVikd kuttapa. H

EMLeWYT G1OMPOL TPOKOAEL KOO, Lel®ON TNG ETOWOTNTOG KOl THG OTOS00TG.

GeprrTivy
H peprrtivn avtimpocmnevetl Ty amoOnKev Tk IKOvVOTNTO TOV 0PYAVICHOV

o€ oidnpo .

Teotootepovn

H tectootepdvn ivon 1 6movdadtepn avopoyovog GTEPOELDN OPUOVT).
Exkpivetar and tovg dpyelg kat og pukpdtepo Babud amd tov Ao TV
emveppdiov. H doknon avédavel katd kavova Ty TocOTNTO TEGTOGTEPOVIG GTOV

0po.

Koptiloin

Etvor oppovn mov mopdyeton Kot eKKpivetal amd 10 A0 TV ETVEPPLOI®V.
H éxxpion g pvOuileton and o aAin oppovn v ACTH
(QAO10EMIVEPPIOIOTPOTOC) TOV EKKPIVETUL OO TNV LTOPVOT KOt dPOL GTO PAOLO TV
emveppdiov. H koptiloAn &xet Proroyikd pvOuod ékkpiong ot didpkela tov 24mpov.
XovinBwg eOGveL 6T PEYIOTN GLYKEVTPMOT] TNG OTO TAAGLO KOTA TIC TPOIVES DPES.
Emriong €yt moAd onuovtikn Asttovpyio 6€ KOTAGTACELS GTPES Y10 TOV OPYOVICULO
OTMC YEPOVPYIKES emepPacels, cofapd TpadpaTa, EyKadpUTe K.AT. OTOV 1 £KKPIoN
g avédvet kot forBa tov opyoviopd vo Byt amd To oTpec. Xe paKpoypdvia xpron
TPOKOAEL 0GTEOTOPMGN, LVOTAOELD, EVD KAVEL TOV OPYAVIGUO TO EVAAMTO GTIG

AOWOEEIS O10TL LELDVEL TV AUVLVE TOV.

Ovpia
H ovpia givar n katdAnén tov petaforispod Tov aldTov 6ToV AvOpTO.
[Hapdyetor 610 Nop HETAPEPETAL PE TO QL0 GTOVS VEPPOLG Kot amd kel

amoBaAleTon e ta ovpa.

Institutional Repository - Library & Information Centre - University of Thessaly
09/12/2017 08:50:00 EET - 137.108.70.7



H mapaxorovdnon g ovykévipmong g ovpiog Katd TV GAoknon TopEYEL
TANPOoPopies yio ToV Kataforloud tov apvoléwmv. Av avéndel petd omd pio
opopéVN ToGHTNTA ETPAPLVONG 0L TO oNUAiveEL OTL AVERONKE 1) KOTOVIA®ON

ApVOEE®V MG TINYN EVEPYELNG.

Kpeatwvivy
H kpeatvivn givar 1o Tpoidv e apuddtmong e Kpeativing amd v omoin
ocvvBétetal | pocokpeativn 1 omoia amotedel og mnyr ATP yio tovg pog og

GUVTOUEG EKPNKTIKEG TPOoTAOEIEC. XPNGUYEVEL MG OETKTNG VEPPIKNG AgtTovpyiog

O\ odnpodeopcvtiki tkavotnta (TIBC)

Eivar e10wmn e€étaon mov SomoT®VEL TNV G1dNpomTeEVia

EpvOpd orpoocoaipra

Kottapa vrevbova yio m Opéyn tov opyavicpod Kot Tn HETOpopd
o&uyovov. Eivar apeikoiia couatida, kot o€ £va Kuikd YIA06TO TOV OUL0TOg
TEPLEYOVTOL TEPITOL 5 exatoppdpla. Metagpépovv o&uydvo ota KOTTOP TOL

0pyoviGHoV. Zynuotifovtal 6Tov HLEAD TV 0CTOV.

A€VKA apoc@aipro

Kvtrapa mov maipvovv pépog otny duovae tov opyavicpov. Eivatr ceoipikd,
O PeYaAa amd To puOpd apoceaipla kot dypmpo. XynuoatiCovtol 6Tov GTANnva,
OTOVG AEUPOOEVEC KOl GTOV HVEAD TV 00TAOV. Xg KAOE KLPIKO YIMOGTO TOL QULOTOG
neptEyovian 6-8 yAdoes. Eivon apoviikég povaoeg tov opyoviopov. Kataotpépovv

Ta O1POoPa. LUKPOPLaL TOV SIEIGIVOVV GTO QL.

Awyotokpitng

AJdpOGg aLaTOAOYIKOG dEIKTNG TOV XPNOUEVEL Y10 TN SWMIGTOGCT TNG
QLGOA0YIKNG 1 TaBOAOYIKN G TOGOTNTAG TOL aipatog. Exepdlet Tov mocootiaio dyko
TOV £PLOPAOV AUOGPUPIMV MG TPOS TO GLVOMKO OYKO TOL aipoToc. Ot PUGIOAOYIKES

TiéG etvon 42-55% yia tovg vopeg ko 37-47 % yo Tig yuvaiked.

Awpoo@arpivn

H «0p1a ovsio mov Bpicketar péca ota epubpd apoceaipto Kot tvor m

10
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kate€oynv veHOvvn Yo T d€opevon Tov 0&VYOHVOL amd TOVG TVELLOVES, T

LETAPOPA QLTOV, HECH TMV AYYEIDV, KOl TNV 0OI0CT TOV, GTOVS IGTOVG

SGOT

Apvotpaveepdon Tov asmapTikoD 0EE0C 1 TPUVGOUIVAGT] YAOVTAUIKOV-
o&aro&kov. Eivar évlupo 1o omoio dwyéeton amd o KOTTOPO 6TV KUKAOQOPio TOV
aipatog 6Tav VILAPYEL KATOGTPOPT TOL NTOTIKOV (7., NraTiTidn) 1| Kapdakov (7).

KapdloK TPosPoAn) 16To0. MePIKES PUPLOKEVTIKEG OVGiEG UTOPEL Va aveEBAcoVV Ta

enineda g SGOT.

SGPT

Apwvotpaveeepdon g aAavivng 1 TPOVGOUVAGT YAOVTOUKOV-TTUPOGTOPLAIKOD.
Etvo évlopo 1o omoio dayéetan amd o KOTTAPO GTNV KUKAOQOPio TOV ailatog OTay
VILAPYEL KATAGTPOPY| TOL NTATIKOV (7., NTaTITION) 1 KAPOKOL (7). KOPIIOKY|

TPOoGfoin) 10ToV. Mepikéc apUaKeVTIKEG ovaieg umopel va avepdoovy Ta enineda

g SGPT.

11
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ANAXKOITHXH BIBAIOT'PA®IAX

ETHX]OY KYKAOX [IPOIIONHXHY

"Evag emo10G KOKAOG TpoTOHVNONG YOPpaKTNPILETOL OO OPICUEVEG TPOTOVITIKES
(AGCELG OOV 1 évTaom, 1 S1EPKELD KOl O TPOTOVNTIKOG OYKOG HETABAALOVTOL £TOL OOTE
0 aOANTG va d€yeTon To KOTAAAN A TpoToVNTIKA epedicpata KAOE Popd.
Emunpdobeta, og opadikd abAnpata, OTmG 10 1030G(QAPOo, CNUAVTIKY 6o 6TOV
TPOTOVNTIKO GYEIOUO TEPIAAUPAVEL 1) TEXVIKT KO TOKTIKY]. X& KaOapd aprymg
TPOTOVNTIKG OEPATO KO GE YEVIKES YPOUUES O ETNGLOG TPOTOVNTIKOG KOKAOG GTO
T03OGPOLPO YOPoKTNPILETAL OO TPELG TPOTOVNTIKEG PAGELS: TNV TPO-0YMVICTIKT), TNV

OYOVIGTIKY] Ko TN peTafotikn mepiodo.

IIPO-AI'QNIXTIKH I[IEPIOAOX

Me 10V 6p0 TTPO-AYOVIGTIKN TEPI0O0G EVVOEITAL TO YPOVIKO ddotnpo Evapéng g
TpomdVNoNG Tov aKoAoVOEL TNV peTafatikny eaon N OTWS OAAMMS OmOKOAEITOL Kot

«PAoT CLVTINPNONG» TOV TOFOCPAPIOTY. ZVVNO®G drapKel £E1 Le OKTM EPOOUAOES.

AI'QNI2XTIKH ITEPIOAOX

H mo peydin ypovikd mepiodog 6Tov £T1610 KOKAO TPOTOVNONG Eival 1 0ly®VICTIKN
nepiodoc. TuvnBwg dapkel OKTO e EVVEN LVES LLOG KOl GCUUTITEL [LE TNV apYN Kol TO
TEAOG TV OYOVICTIKOV VITOYPEDCEMY TV OLAdMV. XTOY0G ALTNG TNG TEPIOO0L Elval 1
Behtioon, M otabepomoinom Kot n S TNPNOoN TS AOANTIKNG POPLOS TOV TOUKTOV

LEXPL TV OAOKANPOGT TOV OLYOVICTIKMV VTOYPEDCEMY TOVG.

METABATIKH ITEPIOAOX

Me tov 6po petafotikn mepiodog evvoeiTal To Ypovikd 16T HETAED TNG
OYOVIGTIKNG KOl TNG PO OYWVIGTIKNG TEPLOO0V. ZTOYOL VTNG TN TEPLOOOL givar 1)
COUOTIKT KOl YUYIKT] OVOVEDGT TV TUIKTAOV, 1) Ogpaneio EVOEXOUEVOV TPOVUATIGULOV
OO TNV AYOVICTIKY TEPiodo Kot 1) dtatnpnomn g abANTIKNG eOpLaG GE TETO0 EMIMESO

omov Ba emttpéyel 6ToVG ABANTES va EEKIVIIGOLVV 0 OROAd TV VEa aBANTIKY Tepiodo.
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1IPO-AT'QNIXTIKH I[IEPIOAOX

H mpo-ayovictikn mepiodog ivot 1 o onuavTikn tepiodog Tov TG0V

KOKAOL TPOTOVN oG, EMEON amoterel To Ogpédo AiBo mhvew 610 omoio owodopeitot
0AOKANPOG O ETNGI0G TPOTOVNTIKOS GYEOAUGHOG. ZTOYOG OVTNG TNG TEPLOOL Elvar va
UTTOVV 01 BAGELS Y10 VO OTOKTHGEL O TOOOCPUIPLGTNHG TNV OOANTIKN TOV GOPUO KATH TNV
JLIPKELD TNG AYOVIOTIKNG TTEPLOS0L. [T10 cLYKEKPIEVA 01 TPOTOVNTIKOL GTOYOL AVTNG
™G TEPLOSOVL Elvar :
-H avémtoén ko n Bektioon g LOIKNG KOTAGTOONS TOV TOd0COAUPIGTOV KaHMG Kot
OA®V TOV TOPAUETPOV TNC.
-H expdadnon, agopoimon kot TEAE0TOINGN TNG OTOUIKNG TEXVIKNG.
-H duwaockaiio kot n TpomdvNon TG ATOUIKTG Kot OLOOIKNG TEXVIKNG,.
-H agopoiwon and v mAevpd TV TOKT®OV TOV GLGTHUATOS TOL BEAEL va eTPAALEL O
TPOTOVNTNAG,.
Kvpua yopaxtnpiotikd g mpomdvnong avtig g mteptddov ivat:

-1 TPOOOEVTIKN aENGT TG EMPAPLVONG GE GYECT LE TV TOCOTNTA

-1 TPOOOEVTIKN aENoM TG EMPAPLVONG GE GYECT LE TV EVTOON

-1 GLYVOTNTO TOV TPOTOVNTIKAOV HOVAS®V

-1 TPo0OEVTIKN aéNom Tov Pabov SLGKOAMAG TOV AGKNGEMV TEXVIKNG
H mepiodog mpoetoyaciog ywpiletan oe TPEIS PAGEL :
1. A” ®don (DPdaon yevikng mpoetolocioc) daupkel cuvnbmg 1-2 efdopddeg
2. B’ ®don (Pdomn e101kng mpoetoipaciog) owopkel cuvnbmg 3-6 efdopdoeg
3 I” ®don (Pdon eOpLOG TOUKTDV) dlapket ouvnbwg 7-8efdopadeg

Xyfqna 1: Avahoyia Quoikig KATAoTAONS NE TV TEYVIKO-TUKTIKI] GT1] TTPO-0YOVICTIKN TTEPi0d0

100

B OYZIKH KATAXTAZH
B TEXNIKO-TAKTIKH

1n ®AZH 2n ®AZH 3n ®AZH
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EININPAYH THY AXKHYXHY 2E AEIKTEY METADOPAY OZYI'ONOY

H copotikn doknon, kot iaitepa n aepoPia, Tpokarel didpopeg o&eleg kot
YPOVIES OUATOAOYIKEG LETAPOAES T TPOGAPUOYES, OPICUEVES amd TIG OToieg givat
OEEMLES Y100 TNV VYElD Kot COUOTIKT arddoon. Ot HeTaPoAEG AVTES 0pPOPOVY TOV
TANOLGUO Kol TN AsrTOVPYiC TOV EUHOPP®Y GLGTATIKMOV TOL OHLOTOG, TOV OYKO Kol TN
oLGTAGT TOV TAAGLOTOC, TV TNKTIKOTNTO Kol V®SOAVTIKY dPAGTNPLOTNTO TOV
alploTog Kofmg Ko TV ootk peoAoyial.

H ovompartikn doxnon avédavet tov apBpd tov epudpdv aposeaipimv Kot
TN GUVOAIKT] TOCOTNTA TN KVKAOQPOpovGag alpoceapivng (Adner 1989, Yoshimura
et al. 1980).

H ayooeaipivn etvon n petapopikny tpoteivn tov o&uydvov oto aipo. Metd
10 vepd amoterel 10 o apBovo cuotatikd Tov aipatog. H cuykévipwon g
apoocpopivng cuvnlwe avEdvetol Katd TV Aoknomn evo avtifeto pakporpodespan
EMOPOON TNG ACKNOMG GTNV alocoatpivn eivon | peiwon. [HapdAinia pe v
avénon twv epudpdv AHOGEUPIMY KoL TNG OULOGEAPIVIG EMEPYETAL KO AOENGN TOV
OYKOV TOL TAAGLATOG (Gpa Kot TOL OAKOD OYKOV TOL OHLLOITOG) KOl GE OPIGUEVES
TEPUTMOOELS, OIS 01 ABOANTEG OVTOYNG, 1 AVENOT €IV OVOAOYIKA LEYAAVTEPT OO
ot TG avEnong ™e palag Twv puOpPoKVTTAPOV. AVTO EYEL GOV OMOTEAEC LA VO,
EUQOVILETO EAQPPDOC LEWOIEVT] 1] T TOL OLUOTOKPITH KO VO ONLIOVPYELTOL Lol

TAOGLOTIKY EKOVA avolpiog, 1 0Toio omokaAeital “Yevdoavalio Tov aOANTOV.

EINIAPAYH THY AXKHYHY 2E AEIKTEY HITATIKHY AEITOYPI'IAY

[Tapdyovteg mov ennpedlovv v TemTiKn Asttovpyio (T6c0 ot OoN 660 Kol
oTNV €KTOON TOV UETABOADY) KOt TOV EKONADVOVTL KOTA TN S10pKELD abANTIKOV
npocmadelmy etvat:

1) n oxetikn évraom g doknong. Xvvnbwg N évtaon g Aoknong Tpénet vo, Eemepva
10 65-75% ¢ VO2Z2max ywo va pmopécouy va etvar €KOmAES ot HeTAPBOAES TNG
TEMTIKNG AETOVPYIOG GTO ACKOVUEVO ATOLO, 2) TO EMMEDO TNG PLGIKNG KOTAGTAONG
oV a0ANT. Oco kaAdtepa givar Tpomovnpéva Eva ATopHo TOG0 KAADTEPH «AVEXETOL)
T1G OYETIKEG EMPAPVVOELS TTOV OEYETOL CLYKPLTIKA LE £vOL ayOUVAGTO ATOpO Kot 3)

TNV TOPoLGia TPoPng 610 ctopdyt. Otav 1 doknon yivetot pe Adg0 oTopdyt, ot
LETAPOAEG TNG TTEMTIKNG Aettovpyiog etvarl EVIEADS 0CUAVTEG EVA TO avTiBeTo

cuuPaivel OTAV 0 YOGTPOEVTEPIKOS COANVAG TEPLEYEL TPOON.
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H nrotikn dvciettovpyia propet va a&loroyndel mopoatnpdvtag LeTafBoAES
0€ OPIGLEVOVS NITATIKOVG OEIKTEG OTTMG giva 1 yorepvBpivn kot didpopa Evivpa.
Optopévotl aOANTEC 01 010101 AOKOVVTOL EVTOVO Kol TOAV®PO UTOPEL VO ELPaVIGoVV
avENUEVT GVYKEVTP®GN YoAepLOpivNg KOt 0plopévey eviOIL®Y 6TOV 0pO TOV GpLOTOG,.
Avt n avénon opopéveg opéc umopet vo ekAnedet AavBacuéva g Evoeién
Nratikng dvsAettovpyioc. 2o1060, Oa Tpémel va yiveTar pior OAOKANpOUEVY
OTOTIUN O™ TNG CLYKEVIPMONG TOV NTATIKAOV EVEOH®V Kot Kupimg TG
apwvotpaveeepdon g araviving (SGPT) kot g apvotpavepepdct tov
aomaptikov 0&Eoc (SGOT). Eyetl mapatnpndei Tmg 1 GLYKEVTP®GT QVTOV TOV
evlopmv givar avénpévn og dpopeic peydlwv amootdoswv (Bunch, 1980) aAld kot
og dAovg abAntéc, Omme kolvuPntéc (Burke et al. 1982). H e&étaon deiktdv mov
oxeTilovTal e TNV TENTIK AEITOVPYin TPEMEL VaL YiveTon S1e€0dtkd Kot 1 avénuévn
GLYKEVTPMOOT TOV TOPATAVE EVIOI®MY 0EV GLVIGTH CLTOLOTO KOL NTTOTIKN
dvciertovpyia, WiTEPA OTAV 1| GLYKEVIPOOT] TNG Y-YAOVTOAUVMKNG
tpavorentidaonc (y-GT), n onoia Bewpeitar avimpocmmevTikd EVEDIO TS NTATIKNG
Aertovpyiog, KOUOIVETOL GE PLGIOAOYIKA ETIMESO KOl TTOAD TEPICGOTEPO OTOV M
avénon ot CLYKEVIPMOT) TOV TPAVCUUIVOGHY GLUVOIEVETOL KOt OO TOPAAANAN
avénon g ovykEVTpwong TG Kpeatvikng kivdong (CK) kat tg yoloktikng
apudpoyovaong (LDH).

ENIAPAYH THY AXKHYHY YE AEIKTEY NEDQPIKHY AEITOYPI'IAY

H @bon kot 1 éktoom Tov aoKnNoloYeveoy LETOPOADY TG VEQPIKNG
Aertovpyiog e€opTd@VIOL 0md 0PIoUEVOVS TOPAYOVTEG TOV GYETILOVTOL [IE TNV £VTOOT
Kol TN S1ApKELD TG AOKNONG, At TO EMMEDO TNG PLOIKNG KOTAGTOONG TV ATOUW®V,
amd 1o Padpd eVdAT®ONG TOV OGKOVLEVOL KOl O TIG GLVONKEG LYPUGIOG Kot
Bepurokpaciog Tov TePPAALOVTOG OOV TPOYUATOTOEITAL 1] ACKNON).

Ot poondBeieg o1 omoieg yopaktnpitovion amd younin £mg LéTpla £vioom
dgV TPOKOAOVV CNUAVTIKEG LETAPOAEG GTN VEPPIKT AetTovPYia, aKOLO Kot OTav
yopoaktnpilovror amd mapateropévn dapketa. [a va petafandel onuovtucd n
VEQPIKT AgtTovpyia TPEMEL 1) £VTAOT TNG AOKNOMG Vo ival TETO0G LOPPTG TTOV VO
TPOKOAEITAL EVPELD KIVNTOTOINGT| TOV CULATOG TPOS TOVG VITEPAEITOVPYOVVTES
OKEAETIKOVG POEG Ko dpacTiKy Helwon TS apdtwong tov onAdyyvev. Oco
peyoAvtepn gival n £vtaon e AoKNoNG, 1060 PLIKOTEPES KOl OVGLUGTIKOTEPES

avapéEVOVTOL VoL tvat ot LETOPBOAES TNG VEPPIKNG Asttovpyiog.
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Ot petafolréc mov mopatnpoHvTal 6T VEQPIKN Asrtovpyio 0V eival AUECES
Kot ypelaletal £vo YpoviKo SAcTNO Yo VO UTOPEGOVV VO ETEABOVY HETAPOAEG G
veppikn Aettovpyia. Ot BpaydPieg mpocmdbeieg 660 Evioves Kat e4v givar dev
TPOPTAIVOVV VO LETOPAAALOVY OLGLACTIKA TN VEQPIKY| AELTOVPYia. ATOUTOVVTOL
TOVAAYIOTOV €K AETTTE AOKNONG Yo VO prmopEcel va, petofAnOel n apdtmon g
VEQPIKNG AEITOVPYIOG TTOL TOPATNPEITOL KATH TN SIUPKELN TNG AoKNoNG dopdpwV
noppav évtacng (Poortmans 1984).

To eninedo ™S PLOIKNG KOTAGTOCNS TV OGKOVUEV®V EMNPEALEL TIG
HETOPOAEG TOV EMEPYOVTOL GTN VEPPIKT AELTOVPYIN [LE TETOWO TPOTO MOTE TAL
KOAOYLUVACUEVA ATOWA, KOl 1010{TEPA O1 AOANTEG Y OVIGUATOV OVTOYNG, VO
Tapovc1dlovy NTOTEPES LETAPOAES GE GTI VEPPIKN AELTOLPYIO CLYKPITIKE LE TOL
dropa o omoia £ivol ayOUVAGTO KO TPOYLLOTOTOOVV COUOTIKY ACKNOT GE
nepPdAiov pe 1010 Oeppokpacia, VYpacio Kot VYOUETPO. Inuovtikdg
TOPAYOVTAG Y10 ALTEG TIG PETAPOAEC gfvon I ahEnom Tov PBabpov evuddTmong Tov
OMUOTOC KOl TOL OYKOV TOL TAAGLLOTOG.

O BaBuoc evuddTmong Kot 01 KMUOTOAOYIKES GLUVONKESG TOTEAOVV EMIONC
K000 p1oTIKOVG TOPAYOVTES EXNPEACHOD TOV TPOTOL AEITOVPYIOG TV vePp®V. OTav 1
doknon mpaypatonoleital o vYPo kat Beppd meptPdAiov 6mov awEdvetor o pLOUOS
EQIOPMONG KOl 1) ATOAELL TOV VYPOV KOl NAEKTPOALTOV ivar LEYOADTEPT, TOTE M
veppikn Aettovpyio umopel va petafindel prlikd egortiag g petafoing e

OLYKEVTPMOOTNC TOV 1OVIOV (VATPL0, YADPL0) .

EINIAPAYH THY AXKHYHY 2E AEIKTEY YAMA

To chvopopo TGS VITEPTPOTOVIONG AVAPEPETAL GE £VOL GUVOAO CNUEI®MV Ko
CUUTTOUATOV OTTWG XPOVIOG KAUATOC, OPLOVIKEG SLOTAPOYES, KATOGTOAN
0voGOB10A0YIKOV GLGTANOTOS (EVTTABEL 68 AOUMEELS), AvOLOAEG TOV
KOPOLOVOTTVEVGTIKOD, VEVPOULIKOD KOl TEXTIKOV GUGTILATOG. Ot EMITTMOGELS TOV
GLVOPO OV VITEPTPOTOVNOTG EIVOL ELPAVEIS GTO AEITOVPYIKO, GTOV KIVITIKO OGO Kot
GTOV YUYOAOYIKO TOUED.

210V KNTIKO TOREN GLYKEKPLUEVA TTAPOTNPOVVTOL AABN 610 pLOUd Kot 6T
GLVOMKT] €KTEAEST) TV Kivioewv. H mtdon g amddoong ogeiletor 6TV OO TNG
(QLOIKNG KOTAGTOONG KOl 1010i{TEPA TNG UEIMONG TNG AVTOYNS, TG HEYIGTNG dvVaUNG
Kot TG Toyvudvvauns. Epeavi givol n embopio amo@uynig tov cuvay®vicpov Kot M

EMATTOOT TOL EVOLPEPOVTOC Y10. AGKNOT).
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Ocov a@opd 10 PLGIOAOYIKO - AEITOLPYIKO TOUEN TOPATNPEITOL ELATTOON
Bapovg Aoym avope&iag, peiwon g poikng palog Adyo avénuévov katafBoAMcpon
TOV  TPOTEIVOV, adénon TG  Kapdlokng ovyvotntog Katd TNV - Mpepia,
Aevkopoatovpio, CUOTOAOYIKES OTopoyés, Aeppadevomddeia, dSatapaysés VTVOUL,
dvomvola, didppota, vavtio, Tpodidbdeon Yo aAAePYIKES avVTIOPACEIS, KVNOUOS Kot
€PIOPOT. ZvyKeEKPYEVE TPOEBOTOMTIKG onueia - evoeitels etvat a) n avénon Tov
KOPOK®OV COUYU®V KOTd 6-7 TaAUOVG T0 AEnTO oTNV Mpepion TEPIGCOTEPOVS Omd
ToV¢ cvvnbelg, B) n avénon g Beppoxpaciog Tov codpatog katd 1-2 Babuovg, y) N
eEMTTOUEVT LEYIOTN TPOSANYN 0ELYOVOD Kat §) 1 dlatapayr] TG TAACTIKOTNTOG TMV
HLUOV Kol TOV TEVOVI®OV KOl 1 €UOAvVion HLoAyiov. O abAnmg mov mhoyel amd
VIEPTPOTOVNON EIVOL EMPPETNG CE KOKADGEIS VIEPYPTNONG, O KATAYLOTO KOlU GE
OAAEG KOKMOELS TOV LVOGKEAETIKOD GUGTILLOTOG, KAONDS KOl € GLYVES AOTUDEELC.

H yuyoloyum katantoon tov aOAnNT®V, mov micyovyv and To GHVOPOLO
vIEPTPOTOVNONG, Elval Evtovn. Ayyoc, eofiec, opyn, AmMOYONTEVOT), LEAAYYOAT,
oVYYLON, EPIOTIKOTNTO KO AVOCPAAELD TOVG KVPLEVOLV KOl TOLG KATARAAAOLYV,
03N Y®VTOS TOVG G€ 0O1EE0D0.

[Tap’ 6A0 mov vroonpiletar OTL dev VILAPYEL £val amAd dloyveooTiko test mov
va mpocdiopilel to ovvdpouo vrepmpomdvnong (Kuipers x.a. 1988, Fry RW «x.o.
1991, Jack H. Wilmore & David L. Costill 1994), opiouévotl epgvvntég mpoteivovy
KATOlEC o1paTtoloykéG kol Proymuikés e€etdoelg Kabdg emiong Kol OplouUéEVHL
epyopeTpkd test, mov mbavov va fonbovv otnv d1dyvmon Tov GuvOPOLOV.

"Eva ypnowo test 6° éva abAnt pe mbavd chvopopo vrepmpondvnong eivor n
dokiuacio. KOm®mong, Kot TNV EKTEAECN LTOUEYIGTOL €PYOL GE EPYOTATNTO 1)
EPYOTMOONAOTO 1 KATA TN OOPOUT UG OPICUEVIC AOGTAONG OV KOADTTETAL UE
otafepn tayhtNTo G OPIoUEVO ¥POVo Kot Oyt pkpoTepo amd 4 Aemtd (Kisisovpog
1986, oeA.424, Jack H. Wilmore & David L. Costill 1994, ce).306). H avénomn g
KOPOLOKNG CLYVOTNTOG KOTA T1 SOKILAGIN QUTH G LEYOADTEPO OO TOV OVOLLEVOLLEVO
N M owtnpnon vynAng cvyvomtos (dveo tov 100 ceuypmv / Aentd) yo SdoTnua
peyoAvtepo tv 10 Aent®dv peTd T SoKomn TS, lvol EVOEIKTIKA TNG TOPOLGIOS TOV
owvopopov. O mPOGIOPIGUOS OVTOC TG KOPOWKNG ovyvotntag, yivetalr ota
tehevtaia 15 sec. g npoondbeiag, pe padtotniepetpio 1 ota tpota 10 sec. Katd
QAoN NG OMOKATACTOONG HE OTNOOCKOTIO N UE OMAN YNAGONON NG KEPKIOKNG
QAEPaG M KpoTAPIKNG aptnpiag. AAAOL TPOTOL EAEYYOV KATAGTAGNS TOL 0BANTH £lval

n pétpnon mg pEYIeTg TpoOcANYNg 0&uydvov, o Aeyy0og TG HLTKNG SOUVOUNG Kot M
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pétpnon oamofepdtov  yAvkoyovov pe poikn  Poovyio, yilovtopwvikod o&éog,
JMICTMGN LOPPOAOYIKMV SLOTAPOYDV.

Amd épeguva mov €xel yiver oto e&wtepwd (Uusitalo k.o 1998), omov
eetaomnkav 5 vepnpomovnuéveg abAnTpleg avtoyxng etye Ppebet, perwpévn péyom
npdoAyYn 0&vyovov, omd 53.0+42.3 ml kg L. min  oe 50.242.3 ml kg *. min %,
Kabmg emiong petwpévn péytot kopdiokn cvyvotnta, ard 190 + 1 bpm ce 186 + 2
bpm. Eniong oe o dAAn épevva (Costill k.a. 1986), évag dpopéag o omoiog gixe v
oo VO2max oty apyn Kot 6To TEAOG TNE TEPLOGOL Kat EVMd 0 ¥pdvog Tov ota, 10 km
010 TEAOC NG MEPLOOOV NTOV MO apYdS om’ OTL oIV apyn NG TEPLOJOV, Eixe
peyoAOTEPT KATAVAA®GT 0&EVYOVoL Kotd 10%.

[Ma va yiver cowot d1dyvoon g Tafoloyikng avTig KATAGTACTG, TPEMTEL VO
yivouov kot ot amopaitnteg auatoAoykés Ko Proynukéc  eetdoels.  Avtég
TeEPAAUPAVOVY TN PETPNOTN TNS OUOGPALPIVIG, TOV OUUOTOKPITN, TOV GLONPOV Kot
™mg eepuivng (tov omoiwv to eminedn cvvnBwg eivar younid). Emiong o Adyog
TEGTOOTEPOVNG TPOG KOPTWOAN (Hor mtwon katd 30% mM meplocdtepo ™G GYEONG
avtng elval eVOEIKTIKO vrepmpomdvnong), £xel mpotabel ¢ €vag Proymukog
dyveoTiKog deikng tov cuvdpouov (Movyloc B. 1996, Vervoorn C. k.a. 1991,
Kreider k.a. 1997). Enuavtikn eivor Kot 1 Lé€Tpnon e ovpiog Kot Tov ovptkod 0EE0g
010 aipa (Topamnpeitor avENoN TOV THOV, WOI0UTEPA TOV O0VPIKOD 0EE0G), TV
emmédmV ™G Kpeatvikng kivdong (CPK) kot g pvooceapiving petd amd KOmTwon
(mov xotd kavovo eivor moAL vynid), N dokacio avoyng e YAvkolng kot o
TPOGOIOPIGUOC TOV YOAUKTIKOV 0&€0G PeTd amd kOTmon (mov cuvnBwg Ppioketal o€
YOUNAG  emimeda). Amapoitmtec efetdoelg  emiong etvar o €AEyyoG  TOL
AevKOKLTTOPIKOD TOTOL (cLVNOWE avENoN Tov GLVOAKOD aplBLoD TOV AELK®MV
aoocpapinv) Kot Tov apBpod tov CD3 (vroAieppokvttapikoi mAnbvouoi), CD4,
CD8 Aep@okuttdpmv, TOV HOKPOPAY®V KLTTAPOV KOl TNG OpACTNPIOTNTIS TOV
AELOOKLTTAPOV.

Ytov abANT] LE CLURTOUOTO EVOEIKTIKA GLVOPOUOL VLIEPTPOTOVNONG,
TOPATNPOVVIOL SLAPOPES EVOOKPIVOAOYIKEG Kot Ploynuikés otatapayés, Ommc: M
avedpeon apvntikoL 16oluyiov aldtov, datapayés TOV ETUESOD TMV LIOOAAUIKOV
KOl VTOPUGLOKAOV OPUOVAV, Ol SOTOPUyES TNG KOUTOANG avoyng g yAvkolng, m
avénon oto aipa g KopToANng Kot peimwon g eAevBepng T€6TOGTEPOVIG KAl TNG
oxéong erevBepng tecTooTEPOVIG / KOPTILOANG. Emiong mapatnpeitonr Eldttwon tov
onpov (Fe), yevdapydpov (Zn), kopartiov (Co), alovuwviov (Al), payyaviov (Mn),
™G QepITivig, TG UOoUIPivNng, TG YAouTapiving Kot avénon tng KukAoeopiog
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OPHOVO - SECUEVTIKOV GOUPIVAV, TG 0Vpiag, ToV 0VPIKoy 0&€og, Kabds Kot Twv 17
— KETOOTEPOEWMV TV 0VpeVv (Aeknyidvvng ILA., 1997).

O Aoyog tecT00TEPOVNG TTPOG KOPTILOAN €xel mpotabel g Evag Proymukdg
JYyVOOTIKOG OEIKTNG TOV GLVIPOHOL vrepmportdvnong. [TiBavov n oxéon avt va
puOuiler g avaPoiikéc dadikacieg KOTA TNV OTOKATACTOCT, £TGL HoL 0AAOY G’
avtd 10 AOYo pmopel va Bewpnbel onuoavtikdg dsiktng kot {owg o otio Tov
ovvopopov vreprporovnong (Kuipers 1988, Gorostiaga k.a. 1999). Evtobvtoig ot
Urhausen k.a. (1987), Hoogeveen AR & Zonderland ML (1996) kot ot Verde k.o.
(1992) oe oyetikéc €pevveg avagépovy HeI®ON TOv AOYOL TEGTOGTEPOVNG TPOG
KOpTILOAY, OOV GLVETELD TNG CKANPTG TPOTOVIONG, XWOPIG OL®G va Exovue peiwon
™m¢ amddoonc. Onwg vrootpilovv ot Vervoorn C. k.o. (1991), Kreider k.a. (1997),
Movyioc B. (1996), Adlercreutz x.a. (1986), Chicharro k.a. (1998) o mtdon kotd
30% M mepocdTEPO TOV AGYOL TEGTOOTEPOVNG TPOG KOPTILOAN €ivol €VOEIKTIKO
vrepnpondvnons. Mo peiowon tov emmédwv TECTOOTEPOVNG GE GLUVOLACUO LE
avénon tov  emmédov  KoptilOAng mlovov va  00NYNoEL GE  TEPLGGOTEPN
TpOTEIVOALON arm’ 0Tl mpwteivooLvBeon. Xe  vmepmpomovnuévous  abAnTéG,
TOPATNPOVVTOL GLYVE va. £xoVV LYNAdTEPQ emineda ovpiag 6To aipa, Yo To AdYo OTL
N ovpia mwopdyetal amd ™ SAcTOcT TPOTEWVOV (AUVoEEn) Kot anTd VTOONAMVEL TOV
avénuévo katapoiiopd tev tpoteivav (Jack H. Wilmore & David L. Costill 1994).

[Ipooeata, &xer ypnoomombel axOpo €vag TPOYVOOTIKOG OEIKTNG TNG
VIEPTPOTOVNIONG, TO uN-eykloPiopévo oe kvttapo DNA mhdopotoc (cell-free
plasma DNA, Fatouros et al. 2006). [TapatnpnOnke onUovTIK GLOYETION HETAED TNG
avENoNG TOL TPOTOVNTIKOL GYKOL KO TNG GLYKEVTIPMOTNG TOV CUYKEKPIUEVOD OEIKTN,
avénon n omoia pewwdnke dtav PEWDONKE Kol 0 TPOTOVNTIKO OYKOG GTOVG afANTEG.
AVENOT TOV EMTEOMV TOV CLYKEKPIUEVOD OEIKTN VTOONAMVOVYV GNUOVTIKY advénon
OTOV TPOTOVNTIKO OYKO TOL oOANT] O omoioc umopel vo GUVOEETOL KOl LE

GUUTTOUOTO VITEPTPOTOVIGNGC.
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ME®OAOAOITA
2YMMETEXONTEY

Mo v ovykekpévn epyacio Tpoceépbnkay eBehovtikd 46 vyieic Avopeg.
O1 23 tav modocspaptotég o1 omoiot aymvionkay oty A’ EBvikn katnyopia tov
EAMnvikod mpotadinuotog Kot ot vrolomot 23 avopes 01 0moiotl 0€ GLUUETEL OV GE
Eva TPOYPAUILO AGKNONG LE GVOTNUOTIKO Kot Sopnpévo Tpdmo. OOt 01 GUUUETEXOVTEG,
apyIKa S1aPacay Kot VTOYPAYAVE £V EVTUTTO GLUVOIVEST|G OTNV EPEVLVNTIKT J1AOTKAGTO
70 07010 NTAV GOUPMOVO pE TO TPWTOKOAAO TOV EAGivkt yia tnv dgovioAoyikn

OVTILETOTION TOV 0VOPOTOV GOV VTOKEILEVO GE EPELVNTIKT LEAETT.

2OMATOAOMH

Y10 1010 gpovikd daotiuata petprdnke copatikn pdla pe Luyoapld
axpiPeioc 50 ypoupapiov otnv omoia vanpye kot avactuouetpo (SECA, MOD. 787).
H BaBpovounon tov opydvov ywvotav mpv and kabe pétpnon. H pérpnon tov
TOGOGTOV TOV GMOUATIKOV AiTovg &ywve pe ) puébodo tov depuatontuymv (ACSM
Guidelines Resource Manual 2000) kot a&loloynonke n péytotn tpdsinym o&vydvov
(VO2 max) 610 d0med0oepYOUETPO LLE TI YPNON AVOALTY 0EPimV.

IIPOIIONHXH [1PO AI' QNIXTIKHY ITEPIOAOY

H mpo-aywvictikn tepiodog dmpkeose okTt®d efOOUASES KOl GE AVTO TO
YPOVIKO SLAGTNLLO TPAYUATOTOONKOV EVEVIIVTO, TECCEPLS TPOTOVNTIKES LOVADES
(m..). H pedém ko n avaivon tov cUYKEKPIUEVOVY TT.U. £0€1Ee OTL Eytvay 28 T.LL. [e
avTikeipevo v aepofia mpomdvnon, 16 m.u. avaepoPiag Tpondvnong, 4 m.p.
gvlvyioiog —evkopyiog, 13 m.p. dbvaung, 27 .. TaKTIKNG Vo deEnydnoay kot 6
QUMKO1 0yMVEG GTO TAOLGLOL TNG TPO-0YWVIGTIKNG TEPLOOOV. AVOAVTIKOG
KOATOUEPIOUOG TMOV TPOTOVNTIKOV HOVAS®WV avd efoopdada Tapovstdletal GTov
[Tivoxa 1.

H cvyvomra tov mpomovntikdv povadmv ftav cuvifwg dvo (2) m.p. avé
NUEPO, EK TV OTTOIMV 1 TPMOTN Tpaypatonoleito to Tpwi (08:00 m.p.) ko 1 devtepn 1o
amoyevpo (18:00 p.p.). O pécog 6pog TV TPOTOVNTIKOV LOVAS®V ava eBdopdado fTay
11 + 0.7 .. EVO 01 MPEG TOV TPOTOVNTIKOV Hovadwv Ntav 16 + 0.6 dpeg avd

epdopada .
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Katd v didpreta Twv okTtd efSoUAdmV TG TPO-0yOVIGTIKNG TEPLOS0V GAOL
01 GUUUETEXOVTEG TOS0GPAPLOTES AduPavoy cupmAnpoua kpeativng (2 grams/day),
npwteivng (1 gram/kgr copatikod Bapovg ) kot okedaoua kapvitivig (1000 mg
KkaOe uépa). IapdAinia akoloHONGOV GUYKEKPIEVO TPOYPOUL SIOTPOPTS LE TPio

YELLLOTOL TNV MUEPOL.

IMivaxkag 1: AvoluTikdg Tivokag KOTOUUEPIGUOD TPOTOVITIKMOV LOVAI®V oV

epdopada .
IMPOAT'QNIXETIKH ITEPIOAOX
MIKPOKYKAOI 1 MK 2 MK 3 4 5 7-8 MK
MK MK MK
XTOXOI ®AYXH I'ENIKHX ®AXH EIAIKHX ®AXH
IMPOETOIMAXIAX IMPOETOIMAXIAX ®OPMAX
ANTOXH 5+6 IILM A+4+4 II.M 3+2 IILM
AYNAMH 1+2 II.M 2+3+2 IIM 1+1 IL.M
EYAYTIXIA- 11IL.M 1+1II.M _
EAAXTIKOTHTA
TAXYTHTA _ 1 2 2 21IM
ANTOXH XTH _ _ 1 1 .M
TAXYTHTA M M
TAXYAYNAMH- _ _ 1+1 .M 1+1 II.M
AATIKOTHTA
TAKTIKH
4+31I.M 3 3+4 IILM 4+4 IILM
M
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Typa 2:Kotapeptopdg TpomoviTIKOV LOVAS®mY GTNV PO Oy®VICTIKT| TEPL0JO.

30 128 27
25 -
20 - 16
=
= 15 - 13
10 - 6
N 4 |
0 = T T T T T
Q\?’ Q\V' \‘&?' \sb «ng‘ leV
& & & & & ¢
v v.e?' 6\ > A "
BIOXHMIKEY ANAAYXELY

2100¢ doKIUALOUEVOLS EYvE OOANYio dVO POPES KOTA TNV SLAPKELN TNG
TPO-UYOVIGTIKNG TEPLOS0V. Apyikd pe v évapén e npoetotpociog (1" nuépa), kot
OLYKEKPIEVA KATA TO YpoviKd drdotnua 08:00-09:00 7.p., votepa amd Tov Bpadivod
vmvo, ko petd and 10 opeg vnoteiog. H devutepn apoinyio mpaypoatoromonke petd
10 TEPOG TG TPO-AYOVIGTIKNG TEPLOS0L (57" Nuépa) OO0 e TIC TOPATAVED
oLVONKeG.

To aipa cvAAEYONKe 6g 60 Ywplotd Ploridwn. Eva graiidto
YpNoomomOnke yuo v petpnBodv Ta Aevkd Kot puBpd aptoceaipto, o opatokpitng
Kot 1 apoc@atpiv. To GAho @laridio puyokevtpnnke (1000 X g) kot to TAdopo
ypnowomombnke yo v avéivon g eepretivig (DRG, Cat. No EIA-1872), g
TPAVOQEPIVIG , TG OAKNG o1dnpocuvdetikng tkavotntag (TIBC) (Sigma kit No 565),
Tov o1dnpov (Menarini kit No 30968), ¢ ovpiag (Menarini Kit No 3961), ¢
kpeatwvivng (Menarini Kit No 30982), g SGOT, (Menarini kit No 30977), tng SGPT,
(Menarini kit No 30977) am6 évav avtopato Broynukd avaroty (Falcon Menarini,
Firenze, Italy). H kopti{oAn ko1 1 te6T00TEPOVN OvakvONKay pe pwtopetpo ELISA
(Bio-Tek Instruments Inc., USA) ypnoipomowmvtag dvo Kit yuo ELISA (DRG
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Diagnostics, Germany, cat. Numbers EIA-1887 and EIA-1559 yia koptiloAn kot

T€6TO0TEPOVT, avtiotorya). Olo to deiyparta ovaAldbOnKay €1G SUTAOVV.

XTATIXTIKH ANAAYXH

Xpnowonombnke two way repeated MANOVA (SPSS for Windows, Version
10.0, SPSS Inc., Chicago IL) ya vo cuykpivel Ti¢ TYEG TV TAPAUETPOV, TOV
Moednkav Tpw v Evapén, Kot 10 TEAOG TNG TPO-ay®VIGTIKNG TEPLOd0ov. To eninedo

onpavtikdttag opiotke oto P<0.05.
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AITIOTEAEXMATA

1IPOXQIIIKA 2XTOIXEIA 2YMMETEXONTQN

Ta @UGLOAOYIKA YOPAKTNPICTIKA TOV TOIKTOV TPV KoL LETA TO TEPAG TNG
TPO-0YMVICTIKNG TEPLOSOV amoTvTdvovTon 6to [livaxa 2. ' v e&€taon tav
dpop®v 6N 6VVOEGN TOL GOUATOS HETAED TNG OUAO0G EAEYXOV KO TNG
TEPOLOTIKNG OPAOOC TPV KO LETA OTd TO TPOTOVNTIKO TPOYPOLULLO TG TTPO-
AYOVIOTIKNG TEPLOO0V, Ypnoionomdnke po emavorappfoavopevny MANOVA pe 1o
Bapog Tov COUATOG KO TO TOGOGTO CHOUATIKOV AITOVS MG TIG EEAPTOUEVES
peTaPANTES, Kot TOV YPpOVO TPOYLOTOTOINONG TNG LETPNONG Kol TIC OVO OUAOES MG
T1G aveEdptnteg petofAntéc.. H avdivon tov moAhdv petafAntodv amokdivye po
onuovtikn oudda X enidpaon ypovikng aAlnienidpaong, F (2, 43) =11.84, p <
0.001

Mivakag 2: PveloAoyIKa YOUPAKINPIOTIKA TOV EEETALOUEVOV.

Metapinti IModooparprotéc Opaoa Eréyyov
Ipw Merta Ipw Meta
Hxio (§11) 25.4 + 25.4 +3.7 24.0 +4.5 24.0 +4.5
3.7
Bapog(Kg) 79.3 + 78.6 +5.0 81.3+10.9 80.8 + 10.5
5.9
"Yyog(cm) 183 +! 183 +5 180 + 11 180 + 11
Aimog (%) 8.7+ 75+ 15" 11.5+3.3 11.3+2.9
2.1
VOzmax 53.6 + 64.4+5.7" 52.7 + 8.6 53.0+7.8
(mI/Kg/min) .7

" LTOTIOTICG, GNUOVTIKT SLUPOPE GUYKPLTIKG [LE TNV TPV T} GTOVG TOSOGOAPIGTES
* Srotiotikd ONUOVTIKN S10pOPE GUYKPITIKE e TNV OVTIGTOLYN TN GTNV OLAdQ

eAEYYOL

Ot petafintég mopovoiocay o oUOVTIKN GAANAETIOPACT) MG TPOG TO
10600610 couatikod Aimovg , F (1, 44) = 22.30, p < 0.001. ITpokeévou va eEetaotel

TEPALTEP® M EMIOPOCT TNG TPOTOVIONG GTO TOGOGTO TOV COUATIKOV AITOVG TV
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afAntov éva t-test £yve yo TNV HEAETN TV ATOTELECUATOV Y10 KAOE Opado
xopotd. H avaivon yio v melpapotikny opdon amoKaAVYE Lo GUOVTIKY peimon
070 TOG00TO GOUATIKOV Altovg t = 7.09, p < 0.001, eved n enidpaom yio v opdada
eréyyov dev Ntav onuavtikn t = 2.04, p = 0.05.

[Tpokepévou va e€etacBovV 01 S1POPEC OTIG LETAPANTESG TTOL CLPOPOVV TO
cvotnua petapopas o&uydvov (Ilivaxoag 3) peta&d g opddag eAEYXov Kot g
TEPALOTIKNG OLASOG TPV Kol LETA OO TO TPOTOVNTIKO TPOYPOLLLLOL TNG TTPO-
OYOVIGTIKNG TEPLOJ0L YpnoyomomOnke po eravorapfovopevn pétpnon MANOVA
LLE TOV GIONPO, TOV OUOTOKPITN, TV QUOGQaAPivY, Ta EpLOpd apocpaipa, TV
eeprrivn, kot v TIBC wg¢ t1g e€aptodpevec petafAnTég, Kat To ¥povo TG LETPNONG
g bueco mapdyovta pali pe Tic 0vo opdoeg g épevvas. H avdivon moAldv
LETAPANTOV AmoKAAVYE 1o OTUOVTIKT ETidpact 6Gov apopd to ypovo F (7, 38) =
5.32, p < 0.001. Ot petafAntég TopovsiaGay Lo GNUOVTIKY CAANAETIOpaCT Yo TV
apoopatpivn F (1, 44) = 4.42, p < 0.05, ywo to gpubpd apoceaipio F (1, 44) =
22.98, p < 0.001, kou ™ @eprrivny F (1, 44) = 6.40, p < 0.05.

[Tpoxkeyévou yuor TV TePAITEP® EEETACT] TOV AMOTEAEGUATOV EMOPACNG TG
apooceopivig , TV pLOPOV AHOGEAPIMY, KoL TNG PEPITIVIG TO ATOTEAEGLOTA TV
OEYUATOV TpayHLaTOTOmONnKay Yo KAOe opada yoprotd. o v extipumon g
OLLOCQOPTVIIC N VAALGN Y10, TNV TEPULOTIKT OUAO0 TOPOVGINCE 0L GTLOVTIKY|
peiowon t = 3.15, p < 0.05, T otryun mov n avaivon yio Ty opdda EAEYYoL dev
é0e1Ee onuavtikég opopéc t = 1.14, p = 0.27.T"a v ektipnon tov epubpodv
OLLOCQOPI®V N AVAALGT Y10 TNV TEPALATIKT OUAO0 TUPOVCINCE L0l GTLOVTIKT] 0L
onuovtikn peiwon t = 4.31, p < 0.001 kot n avaivon yio v opdda eEAEYYoL £d€1EE
nepBwplakd onpovtiky avénon t = -2.14, p < 0.05. T v ektipmon g eeprtivng N
OVOADON Y10 TNV TEPOLOTIKT OUAO0 TOPOLGIOGE U0 CUOVTIKN peimon t = 2.26, p
< 0.05, xou n avédivon yio v opdoa eEAEYxov £0e1ce onuovtikny owénon t = -2.82, p <
0.05.
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MMivaxkag 3: Bioynuikég aAlayég 6to OGN0 LETAPOPAS 0ELYOVOV

Metapintn [Modooparprotég Opaoa Eréyyov
pwy Mera Ipw Meta
Ayatoxpitng 42.6 41.3+0.5 442 +0.5 43.7+0.5
(%) +0.4
Awocpaipivn 145 14.0 + 15.0+0.2 149+0.2
(g/dL) + 0.18*
0.15
{dnpocg 84.9 100.6 + 87.8+6.2 87.2+57
(ng/dL) +6.8 8.5
Deprrivn 114.6 89.5 + 71.3+74 745 + 6.8*
(ng/mL) * 11.5%
18.6
RBC (K/mm?) 478 453 + 4.98 + 5.06 +
+ 0.08* 0.06 0.05
0.08
TIBC (ug/dL) 352.6 354.3 + 369.3 + 5.6 369.7 + 3.6
+7.2 5.6

* oNUAVTIKEG LETABOAEG CLYKPITIKA e TNV T TPV Yo TV 1010 opdda p<0.05.

RBC: epvBpd apoopaipia, TIBC: OAk1| 610Mp0odeGUEVTIKT KOVOTITA

[Tpokepévou va e€eTacToVV 01 S10poPES OTIG PLoynpikés LETOPANTEG HETOED

NG OLAS0G EAEYYOL KOl TNG TEPAUOTIKNG OULAOG TPV KOl LETE OO TO TPOTOVTTIKO

TPOYPALLLY , TpayHoTomomOnKe o eravorappfavopevn pétpnon MANOVA pe

SGOT, tm SGPT, v ovpia, kot v kpeatvivn ®g TIC €EAPTOUEVES LETAPANTES , KoL

TOV YPOVO TNG LETPNONG MG Gpeso mopdyovio pall pe tig dvo opdades g épevvoc. H

AVAAVOT TOAADV PETAPANTOV ATOKAAVYE [0 ONUOVTIKY EmidpacT ypovikn, F (4,

41) = 22.53, p < 0.001. Ot petafAnTéc TopOLGIOCAY GUAVTIKG ATOTEAEGLOTO, LLLOG
arnenidpaong yw ™ SGOT, F (1, 44) = 10.20, p < 0.05, kot ™ xpeativng F (1, 44)

=68.22, p <0.001. To t-test epapudotnKe axorloHOmS Yo kGBe TOPAUETPO YOPIGTA.

Zyetkd pe v SGOT, n avdivon yio TV TEWPAPATIKN OPAOa amokdAvye o
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onpavtikn peiowon t = 3.36, p < 0.05, evd n avdivon yuo v opdda eEAEYYOL dev
é0e1&e onpavtikés dapopég t = 1.11, p < 0.28. Zyetikd pe ) kpeatvivny ,n avaiovon
NG TEPOUOTIKNG OPLAS0G amokdAvye o onpoavtiky avénon t =-9.23, p < 0.001, eved
N avdAvon yio Ty opdda eAEYYoL dev £0e1&e onpavtikég daupopég t = 1.36, p = 0.19.

Mivakag 4: Bloynpikég aAlayEg TV VEPPIKOV KoL NTOTIKOV OEIKTMOV AEITOVPYing

Metapinti [Modoc@aiprotég Opaoa Eréyyov
pwy Mera Ipw Mera
Ovpia (mg/dl) 35.3 348+1.3 30.7+0.9 30.7+0.8
+14
Kpeatwivn 0.89 1.30 + 0.89 +0.03 0.84 +0.03
(mg/dl) + 0.04*
0.03
SGOT (U/l) 48.6 36.5+ 246+1.1 241+0.9
+29 2.7*
SGPT (U/l) 25.8 29.0+21 226+15 23.2+1.72
+1.6

* oNUOVTIKEG LETABOAEG CLYKPITIKE e TNV T TPV Yo TV 1010 opdda p<0.05.

[Tpokeyévou va e£€TaGTOHV 01 SPOPES TOV TAPUUETPOV TNG
VREPTPOTOVIONG OVAUESO TNV TELPULOTIKT OUASO Kol TNV OpAd0 EAEYYOV TPV Ko
HETA amd TO TPOTOVNTIKO TPOYpOUUe, pia emavolaupavouevn pétpnon MANOVA
LE TNV TEGTOGTEPOVY, TNV KOPTILOAT|, TO TNAKO TV dVO TPOUVUPEPOEVTDV
TOPOUETPOV KOL TO ALK ALOGPOIPLe G TIG E0PTNIEVES LETAPANTES, KoL TOV
¥POVO TG HETPNONG G Gpeso mapdyovta pali pe tig dvo opdadeg g épevvos. H
avéAvon TOAA®V LETAPANTOV amoKIAVYE o Opada X EMIOPACT| YPOVIKNG
aAnienidpaong mov mTAnciace vo eivar otatiotikd onuovtikn, F = 2.64, p = 0.06. Ot
LETAPANTEG SOKYESG TAPOVGIOCAY OMOTEAEGLOTA OGS CTUAVTIKE GAANAETIOpOOTG
v v koptloAn F = 8.03, p < 0.05.To t-test extelécbnke 6t cuvéyewn Yo KaOe
opdda yoprotd. H avdivon yio tnv meipopatiky] opdoo amoKaAvYE Lo G LOVTIKY
peimon t = 2.53, p < 0.05, evd n avédivon yo TNV opdada eEAEYoL dgv £0e1ie
onpavtikés dapopég t =-1.41, p = 0.17.
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Mivaxkag 5: Bioynuikég aldayéc Seikt®dv vrepmpomdvnong

Metapint [Modoocpaiprotég Opaoa Eréyyov
pwy Mera Ipw Meta

Teotootepovn 125.9 134.7 + 116.2 +5.1 117.8 +4.2

(ng/dL) +7.6 7.9

Koptildin 22.1 18.8 + 22.6 +1.52 23.19 +

(mg/dL) + 0.8% 119
1.02

T/IK 603.6 744.8 + 585.3 + 545.7 +

+ 53 57.8 39.0

49.7

WBC 7.6+ 6.9 +0.38 5.7+0.16 5.6+0.15
0.35

* onUOVTIKEG LETABOAEG aVAESH GTNV apYN KoL TO TEAOS TNG TPO-OYWVIGTIKYG
neprodov p<0.05
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YYZHTHXH

YKOTAG TNG CLYKEKPUEVIG EpYOTiag NTaV Vo eEETACEL TNV EMIOPOAOT TOV EYEL
1 TPOAYMVIGTIKY TEPTI000G GE PLoynUIKOVG dlKTEG TOL TYETILOVTOL LLE TO VTN
petapopds o&uydvov, petaPoiriteg mov oyetiCovron pe tn Astrtovpyio LOTIKOV
0pYAV®V TOV 0vOp®TIVOV 0pYavVIGHOV Kot deikTeg VITEPTPOTOVNIONG. OKT® gfdopnddeg
£VTOVNG TPOTOVNONG KATA TN SLAPKELD TNG TPOAYMVIGTIKNG TEPLODOV EXEPEPUV
ONUOVTIKES peTaPforég oe deikteg OV oYETICOVTOL LUE TO CUGTNILO LETOPOPAS
o&uyovov, g petafoAriteg mov oyetiCovran pe ) Aettovpyio LOTIKOV 0pyavmV TOL
0pYOVIGHOU KOOGS eMioNG KO 0 OEIKTEG TOV GLVOEOVTOL LE TNV VIEPTPOTOVIOT).

H mpomdvnon tov oktd eROopadmv enépepe onUavTIKEG LETAPOAES 0T
COUATOSOUN TOV AOANTOV KATL TOL OV NTAV EKONAO GTOVS GLUUUETEXOVTEG OTNV
opdda eEréyyov. To mocootd Almovg Twv aOANTOV pHetmdnke onuavikd yopic va
vrdpéel Tautdypovn pelwon 610 cOUATIKO BApog. AVTO VTOOEIKVVEL TMG 01 AOANTES
UTOPECAY VO, S1TNPHCOLV TV GAIT COUOTIKN HALH KOl VO LEWGOVV TO COUOTIKO
Mmoc. Empuépovg e€€taon g pelmwong tov Tocooton Ainog €015 mmg 1 peimon
emABE oTIg TPpMTEC 0VO EROOUAdES EVD 0TN GLVEYELN EMADE o oTadepomoinon oTig
TIEG TNG CLYKEKPIUEVNG LETAPANTAC. YTTAPYEL pUia TAELAO0 EPELVOV OTN
BiBAoypapio 6OV avaeEPETOL OTL 1) GLGTNUOTIKY AOKNON GE€ GLVIVACUO LE TN
oMOTN S1TPOPT ATOTEAOVY TOV KAAVTEPO TPOTO Y10, VO, LTOPEGEL VO LEIDGEL KAVELG
TO COUATIKO BAPOG Kol TO TOGOGTO AMITOVE. LT GUYKEKPIUEVN EPYACIO TPETEL VOl
avapepOel OTL 01 TOSOGPAPICTEG TEPACAV LUEPOG TNG TPOETOLACING GE TPOTOVITIKO
KEVTPO OOV 1 S1ATPOPY| TOVG NTAV EAEYYOLEVT] COLPMOVOL LLE TNV TPOTOVNOT) TV
omoia axorovBovcav. Ot Beppidec o1 omoieg TposAdpPova NToV VIOAOYIGUEVEG
CULPMOVA LLE TNV £VTOCT Kot TN SIPKELD TNG TPOTOVNONG £TGL DGTE OL
TOO0GPAPICTES VO LTTOPOVV VO TPOCAULBAVOLV TNV OOLTOVLEVT] EVEPYELD Y10, VOL

UTOPEGOLVV VO, AVTETEEEABOVV GTIS OMALTIOELS TNG TPOTOVNOTG.
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Emunpdobeta, otov mivaka 2 aiveTol Tmg o1 T0d0GQUPIOTEG UTOPECAV Kot
Beitiowoav ta emineda g aegpdPiag tKavoTTag, OTMG 0VTH EKPPALETOL SIOUEGOV TG
péyotng tpdoAnyng o&uyovov. H mocootiaio avénon g aepdfrog tkavotntag nrov
™G ta&ems Tov 20%, KATL TOL VTOJEIKVVEL OTL TO TPOTOVITIKO TPOYPOLLLLOL ETEPEPE
OeTIKEG TPOGAPUOYES, TOVAGYIGTOV OGOV aPOPE TG aepdfila tKavOTNTA OPOD
dpopeg doKIAGTES 68 GALEC TAPOUETPOVG TNG PVOIKNG KATAGTAONG OeV
TPOYUOTOTOMONKAV.

Ta arotedéopata g EpYOciog avoPopikd Le TOVG OEIKTEG TOV GLUGTIOTOC
HETOPOPAS 0ELYOVOL £de1EaV OTL VIPEE CNUAVTIKT HElWON GTa EMIMEdA TNG
apoopopivie, Towv epufpodv apoceatpiov kot g eeprrivng. H apooeoaipivn sivon
po TpOTEIVN 1 070l LETAPEPEL 0EVYOVO OO TOVG TVEVUOVEG TTPOS OAOVG TOVG
16T00¢ T0V avOpwTivov cdpatog. Exet avaeepbei 6Tt pior onpovtikng peioon ota
EMIMESQ TNG ALLOCPUPTVIG, 1 OTOTe VL PEPEL TNV TN TNG OLLOCPOPTVIG EKTOC TV
(QLGLOAOYIKAOV 0plV, UTOPEL VO LEUDCEL TIC OLVATOTITES TOV GUGTILLOTOG LETOPOPAS
o&vuyovov kat va pewwoet v amoddoon (Rowland et al. 1988). Qotdco, vadpyovv
GAAO1 epevVNTEG 01 0Toiot dev vtootnpilovv TV Tpoavapepbeica dmoyn Kot
VTOOEIKVOOLV TG 1) AOS0CT) OV EMNPEALETOL AUESH OO TIG LETOPOAES TV
emmEdwv ¢ oupooceotpivng (Guglielmini et al. 1989). tnv napovoa epyacio to
EMIMESOL TNG ALLOCPUPTVIG HEIMONKOV CNUOVTIKE VD €GV TOPATNPNOEL KAVELS Ba det
OTL KOl TOL EMUMES QL TOV AUATOKPITN HEtmOnKay, Ywpig ®GTOGO Vo PTAGOVV GE
eminedo oNUAVTIKOTNTOC, 6TV TTEWPARaTIK) opdda. Eivatl yvootd 60t n aepdfia
TPOTOVNON EMPEPEL LI AVENGN GTOV GYKO TOV TAAGLOTOS EVD O UNYOVICUOG THo®
oo OLTY| TV TPOCAPHOYN QaiveTar OTL elvar 1 aOENOT TG GLYKEVTPOONG TNG
aAd06TEPOVNG Kol 10POPOV TPOTEIVAOV OV EXNPEALOVY TNV OCU®CT KOOMOG EMIoNC
Kot 1 pelmon g dpacTnpLOTNTAS KO TG ELAGONGIOG TOV KEVIPIKAOV

T06€00T000YEWMV OV Bpickovton otov Tpounkn poedod (Convertino et al. 1980;
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Wilkerson et al. 1977). H gpeprrivn anoteAei deiktn amodnkdv c161pov 6tov
opyovioud. [Ipdceateg epyaciec VTOIEKVIOVY TMG 1| GLGTNUOTIKY TPOTHVNON
empépel peimon tov emmédwv g eeprrivig (Schumacher et al. 2002), kdtt mov
emPBePordveTon Kol e TO ATOTEAECUATO TNG TOPOVGOG EPYUGTOS 0poD Ta EMIMEOA TNG
eepttivng petddnkav PeTd amd TpomdvNnon okTd fOOUASmY GTNV OLAdN TV
nodoc@aptot®v. [Tap’ 6o oL 01 GAAOL SEIKTEG TOL GLGTNUATOG LETAPOPAS
0&uy6vou (GidNPoc, OAKN G1ONPOSEGUEVTIKY KOVOTNTA) deV peTafANONKay Oa
TPETEL VAL VIAPYEL GUVEXNG EAEYYOG GTIG TOPOUUETPOVS TOV GUYKEKPIUEVOD
GLOTHOTOG Y1 Vo, amopeVyDel N epedvion avaipiog Tov unopel va amoTeAEGEL
OVOOTOATIKO TOPAYOVTO Yol TV TIO00T), Kupiwg o€ aepoPia abAinuota. X
OLYKEKPILEVN EPYACI0, TOGO 01 GUUUETEXOVTEG GTIV TEPAUATIKT Opdoo 660 Kot Ot
CUUUETEYOVTEG GTNV OUAOA EAEYYOV OV PPIoKOTOV KAT® OO EVo TPOYPOLLLOL
CUUTANPOUOTIKNG ANYTG 6101pov. Osmpeitan Alyo anibavo va etnpedotnkay ot
aOANTEC amd TIC YOUNAEG TIEG TNG OGS PALPIvIG, TV pLOPAOV AOGPUIPIOY Kol
™G PEPITIVIG POV TOPOLGINGOV Lo CTIHOVTIKY BeATioon oty ernidoon g
aepOProg wavotnrag, 1 onoia éptrace 6to 20%. OTOoONTOTE, TEPALTEP® EPELVA
xPNCel TposoynS Yo va dtohevkavOel 1o cuykekpyévo (T

H xpeativivn etvan pio ovoio n omoia mpoépyeton amd T S1oTOoN TG KPEUTIVIG
Kol 0OANTEG O€ YEVIKES YPOUUES TaPOVSALoVY VYNAOTEPES TYES QPO 1) KpEATIVIVN
TPOEPYETOL TOGO ATO TN SLACTACT] TNG KPEATIVIG AL Kol ot TNV TPOGANYN
KP£ATOG TOV YiveTat omd avTovg Y10 VoL LTOPEGOVV VoL avTENEEELOOVY GTIG OMATGELS
g tpomdvnons. H kpeatvivn amopaxkphvetor amd Tov 0pyovicHo S0UEGOD TOV
0VpWV, KOl GE GLVOLAGHO LE TNV OVPIN YPNOYLOTOLOVVTOL GOV SEIKTES VEQPPIKNG
Aertovpyiag (Poortmans & Francaux 1999). Ta enineda tng kpeatvivig
TOPOVGLAGTNKAY CNUOVTIKG AVENUEV GTNV TEWPAUATIKT OPLAON GTO TEAOG TG

TPOAYWOVIGTIKNG TEPLOO0V. B0 TPEMEL OGTOGO VAL avapePBEl OTL 01 TOSOCPAUIPLETES
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Aapupavay 5 ypoppdpio Kpeativng KaOnueptva katd T SIGpKELR TG TPOETOUACIOGS.
Ynrdpyovv avagopéc otn PAoypagio Tov ava@Epouy OTL 1) GUUTANPOUATIKY ANy
Kpeativng avéavel ta eninedo g Kpeatwvivig oto aipa (Kreider et al. 1998). Ga
TpEMEL WGTOGO va avopepBel 6TL 1 onpavtikn) advénon mov Tapatnpnonke ota
emimeda g Kpeatvivng dev amoteLel onuovTiKd mpoPAna Yo TNV vysio Tmv
afANTAOV, 0Pov TOCO Ta EMIMEIA TNG KPEATIVIVIG TV HEGH GTA PLGLOAOYIKA OplaL
OAAG Kot To EMimEd TG 0VPIaG, OV OTOTEAEL TOV AALO JEIKTY TNG VEPPIKN
Aertovpyiag, oev peTafAnOnKoay aAld Kot ovTd NToV HECH GTO PUGIOAOYIKE OP1aL.

H SGOT kot n SGPT givar dvo apvotpoavopepdoes kot n tpmdtn PpiokeTon Kupimg
07O NTOP, GTNV KAPALd Kot TOVG oKEAETIKOVE poeg evd 1 SGPT Bpioketan kupiwg oto
nmap Kot oto veppd (Movylog 2003). Ta enineda g SGOT peiddnkav onuovtikd
HETA amd 0YT® €ROOUADES TPOTOVIONG EVOD TO, EMMED TN GLYKEKPIUEVNG OVGLOG
oTNV apYN TNG TPOAYWOVIGTIKNG TEPIOIOV NTAV GTO OVATEPO HEPOS TOV PLGIOAOYIKDOV
opiov. [Ipénel va emonuavOel OTL av Kot 01 TOO0GPAIPICTEG ELPAVIOTNKAY GTO
EPYNOTNPLO TO TPWi LETA amd 8wpm vnoteio dVO PEPES vopitepa ety
TPOYLOTOTOMGEL TNV €PYOPLGLOA0YIKT aloAdynon. Eivarl yvootd 611 n évrovn Ko
acvvnB1oTn doknon Tpokalel poikn PAAPT, amotélespa g omoiag ivor 1 Ekhvon
SPOP®Y OVGIDY, OTTMG N KPEATIVIKT KIvAoT, 1 pvocearpiviy kar SGOT, o1o aipa.
H xopdpmon g cuyKEVIp®ONG TOV TYMV QLTOV TOV 0VGLOV Yivetan 2-3 nuépeg
HETA TNV Tpaypatoroinon g doknong. Emouévac, to vymid enineda g SGOT mov
TopaTNPNONKAY GTNV APy TNS TPOAYWOVIGTIKNG TEPLOOOV GTNV TEPOLATIKY] OLAd0
e&nyovvrat and v mbovn poikn PAaPN n omoia propel va emnAbe amd v
TPOYLOTOTOINGOT TG EPYOPLGLOA0YIKNG dokipaciog. [Iponyodueveg epevvntikég
epyacieg ava@EPovV MG 1 AoKNOT e EKKEVTPES LWVTKEG CLOTOAEG AVEAVEL TAL
enineda g SGOT, ta onoio KOpLE®OVOVTAL TEGGEPIS NUEPES LETA TO TEAOG TG

doxnong (Chen & Hsieh 2001). ®a mpénet emiong vo avaeephel Tmg 6e peTpnoelg
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KPEATIVIKNG KIVAOTG TOV TTPAYLLOTOTOMONKAY LOVO GTNV TEPOUATIKY] OUAd0L
Bpébnie mmg n pwéon Ty Yo vt T HETaPANTA TP omd TV Evapén g
TPOAYMVIGTIKNG TEPOd0L NTay 667 + 69 1U/L, mov givar pia tiun 1€66epig opég
TOPOTAV® OO TNV AVAOTOTN T 6TO E0POC TOV PLGIOAOYIKMOV TIUMV TOV didovToL
Y10 T1] CLUYKEKPIUEVT] TOPAUETPO. AVTO VIOSEIKVOEL EUUECT TTMOG 1) CVENUEVT] TN TNG
SGOT mpv amd v apyn TG TPOAYMVIGTIKNG TEPLOOV {0MS VoL OPEIAETAL GE LVTKT
BAGPN mov emADE amd TV TPAYLOTOTOINGT) TV SOKILAGLDY TNG PUOIKNG
kataotaong. Emnpocheta, eival yvmotd T akdpa Kot 1 [ TPOTOVITIKY GLVEDSPIN
N omoia emPEpetl poiKN PAAPN elvar tkavi vo «OLVOUADGEY TO HVIKO 16TO Kot Vol
HELDOEL TNV £KAVOT amd avTdV GTIC 0VGiEg Tov TpoavapEpOnkay. Xt BipAoypapio
T0 QavouEVo avtd avapépetal og «repeated bout effecty. Eropévog, n petopévn
ovykévipwon ™ SGOT petd to TEPOC TG TPOUYWVIGTIKNG TEPLOSOV UTOPEL VO
opeileTon oto repeated bout effect.

H tectootepdvn kot 1 KoptiloAn ivar 000 OPHOVEG 01 0TTO1ES YPNCYLOTOOVVTOL Y10
va, VTodEIEoVY TV TPod1dOeoT oV pmopel va €xel Evog aBANTAG Yo TNV EUEAVIOT
TOL GLVOPOLOL TG VtepTtpotdvnons. H tectootepovn Bewpeitar avaPoiikr| opudvn
evd 1 KoptiloAn katafoiikn opuovn (Guyton 1991). Ta enineda g TE6TOGTEPOVIG
o711 GLYKEKPUEVT gpyacio dev avénOnKay onuavtikd, motdco vanpée o
oNUOVTIKN HElwon ota enineda TG KopTILOANC. Oa Tpémetl va avapepOel mmwg ot
abANTéC glyav apkeTd YPOHVO Yo Vo EEKOVPAGTOVY APOV OPKETO YPOVIKO d1doTna
oo TIG OKTM EROOUASES TO TEPAGAV GE £VOL TPOTOVNTIKO KEVTPO OOV OEV VINPYOLV
eEMYNMESIKES EVOTYOAOELS KOl TEPIGTAGLOL TNG Tpocoyng Tev. Ta amoteAéopata
NG GLYKEKPUEVNS EpYaciog £JEE0V TS TO TOGOGTO AMTOVG TV AOANTOV LEIdONKE
ONUOVTIKA VA T0 copatikd Bapog mapépeve apetapinto. Ta yapnAidtepa enineda

™G KOPTILOANG G€ GLVOLOCUO LLE TN UEIMON TOV EMTEI®V TOV COUATIKOD AITOVg
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VTOOEIKVHOLV TG 01 AOANTEC dev Ppédniay e KaTafoAKn KOTAGTAON Kot YU ovTo
T0 AOYO UTOPEGAV VO SLALTNPNCOVV TA ETTEDO TNG AAUTNG COUOTIKNG LALOC.

O Aoyog g TecTooTEPOVNG TPOS TV KopTILOAN (T/K) €xel mpotabel mg évag
Broyn ko SeiKTNG TOL GLVIPOUOV TNG VIEPTPOTOVIGNG TOV AVTIKOTPOTTPILEL TNV
avaPoAikn kot katafoAikn katdotaon evog atouov (Kuipers & Keizer 1988;
Gorostiaga et al. 1999). 'Eyet mpotabdei tmg pio peiwon tov Adyov T/K katd 30%
VIOSEIKVOEL TNV EUPAVIGT TOV GLVEPOLOL NG Vteprpotovnong (Kreider et al. 1997;
Vervoon et al. 1991). Mia peimon oto enineda TG TEGTOGTEPOVG KOl [io, avénon
ota enineda TG KoPTILOANG LIOJEKVVEL VENUEVO pLOUO TPOTEIVOALGONG KO
petopévo pubuod mpwteivoovuvieons. Emmpocheta, £xel avapepOel mwg oe
VIEPTPOTOVNLEVOVS 0lOANTEG Tl EMimeda TNG ovpiag umopel va mapovsialovtol
avénuéva apov 1n ovpia amotedel HETAPOAKSO TPOIOV TNG SIUCTACTG TOV OUIVOEEWDV
(Wilmore & Costill 1994). Ta amoteAéopato TG CLYKEKPIUEVNG Epyaciog £de1&av
g oev vnpée peimwon oto Adyo T/K aAld aviiBétoc o adénon kotd 23%.
Emnpocbeta, ta enineda g ovpiog dev petofANONKay onuavTikd LETA TO TEAOG TNG
TPOAYMVICTIKNG TEPLOO0V. Ta amoTEAEGLOTA OVTE VTOOEIKVVOVY TG 1 TPOTOVON|
TOV OKT® ERSOUAd®V eV INUIOVPYNGE EVa TEPPAAAOV ELPAVIONS TOL GUVIPOLOV
NG VIEPTPOTOVNGNG Y10 TOVG TOSOCPULPITTEG.

H napatetapévn mepiodog Eviovng mpomdvnong, | omoia yopaktnpileton ko and
VYNAO TPOTOVNTIKO OYKO, UTOPEL VoL EMPEPEL LETAPOAEG OTA EMMEA TOV AEVKDV
apoceapiov 6to aipa tov aAnTdv Kot ovt 1 pelmon cuvoéetal Le T0 aVOUEVO
g vaeprpomdvnong (Mackinnon 1999). "Eyet mapatnpnei peioon otov apfud towv
AEVK®V Opoc@opiomv HeTd amd pio tepiodo évrovng tpomovnong (Lehman et al.
1996), evd kot T0 £160G TNG TPOTOVNONG PaiveTal VO EXNPEALEL TN CLYKEKPIUEVN

OLLLOTOAOYIKT] TTOPAUETPO AoV Exel Topatnpn el peiwon oTov aplBpd TV AeVKOV

34

Institutional Repository - Library & Information Centre - University of Thessaly
09/12/2017 08:50:00 EET - 137.108.70.7



aLOcEAPI®V G€ OPOUELG AvTOXNG VM Ogv TTapanTpiOnKe KATL AVTIGTOLO OF
KoAvuPntég, modnAdteg kot abAntéc tov tpradrov (Mackinnon 1999).

To moddcpapo anoteAet 10 dINUoPAETEPO ABANO oTOV KOGHO. Xapaktnpiletal
ad OKANPN Kol ETIMOVN TPOTOVNOT| KATA TN SEPKELD TG TPOUYOVIGTIKNG TEPLOOOV
EMELON GE QLT TNV TEPL0S0 Pmaivouy ot PAGEIS TG PVOIKNG KATAGTAGNS Yo TV
ayOVIoTIKN Tepiodo. H éviovn mpondvnon umopei va emipépet opiopévec LETAPOAES
0€ TOPAUETPOVS TTOV GYETILOVTAL LLE TO OUOTOAOYIKO Kot BloynUikd Tpoeid Tev
nodocpaplotdv. H pebodikr| kot cuyvn mapatipnon avtdv propet va fondnocet
TOoVG 00N TEG VO givol TEPIGGATEPO AMOOOTIKOL TNV TPOCTADELD TOVS KO
OTOCONTOTE ATOUO TO OTTO {0 AoYOAOVVTAL PE TNV AOANTIKN S10TPOPT] Kot Ol
€PYOPLGLOAGYOL TTPETEL VO Oivouy apkeTn BapvTnta yio vo unv wapoatnpndodv
TpoAuata T060 otV amdo0cT) AAAG Kot 6TV vyeio TV 0OANTOV.

SOUTEPACUATIKA, OKTMD EROOUAOES EVTOVIG TPOTOVNONG KATA TN OBPKELD TNG
TPOAYMVICTIKNG TEPLOOOV EMPEPEL LEPIKEG LETAPOAEG GE TAPAUETPOVS TOV
oyeTilovTal e TO GVOTNO LETAPOPAS TOL 0ELYOVOL, TOV WGTOCO OE PUIVETOL VO
emmpedlovv v amddoon ool 1 aepdPial IKavOHTNTU TWV TOS0CPUIPITTAOV
BedtioOnke 6e awto T0 YPOoVIKO dtdotnua. Emmpocheta, n wpondvnon o€ paivetor va
emMpEace Tovg aOANTEG £TG1 MOTE VO ELPOVIGTOVV CUUTTMOLOTO, TOL 0OTToi0 GYETICOVTOL

LE TO GVVOPOUO TNG VRLEPTPOTOVIGNG.

YYMIIEPAXMATA

Okt eBdoUAdeC TPOTOVNTIKNG EMPEAPVVOTG 00T YNCOV GE 0L CLLAVTIKN
LelmoN 61O EMMESO GOUATIKOV MOV TV ABANTAOV Kot GE o GNUAVTIKY ovénon
g aepdProg tKavotTag TV Taktdv. @aivetar 6tL vanpéov oNUAVTIKES LeTABOAEG

0TO GUGTNUO HETAPOPES 0EVYOVOL aPoD VINPEE Lo GNUAVTIKY] TTOCT THG TYWNG TG
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ALLOGEALPiVI), TOV EPVOPAOV ALOGPAPIOY KoL TNG PEPLTIVIG 0TO TEAOG TNG TPO-
ayoVIoTIKNG Teptddov. [apatnpndnkav emiong onuoavtikés HeTaPoAég ota emineda
NG KPEATIVIVIG EVA PemOnKoY onUavTiKa To enimeda tg. Télog, vnpée
ONUOVTIKN LEIOT TV EMTEI®V TNG KOPTILOANG GTO TEAOG TNG TPO-0YMVIGTIKNG
TEPLOOOV, YWPIG TN ONUOVTIKY HETABOAN dAL®V delKTMV oL oyeTilovTot LE TO

GUVOPOLO TNG VILEPTPOTOVI|OTG.
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