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ABSTRACT

BIOLOGICAL ADAPTATIONS IN PREPUBERTAL
AND PUBERTAL BOYS: HEREDITY AND TRAINING

by
Apostolos Danis

The aim of this study was to investigate: a) the possibility and the extent of
the adaptation of the human organism before and during adolescence under the
influence of training and b) the relative importance of heredity and training to
adaptation.

Nine pairs of male monozygotic twins aged 11 to 14, of height 147.4 7.6
cm and weight 39.7 £9.6 kg, without any previous systematic participation in
training, were selected for this study. Twin zygocity was tested using
morphological, dermatoglyphical and haematological methods, and Tanner’s
method (1962) was used for the evaluation of biological maturation. Only one
twin in each pair undertook training with running for 6 months, 3 times per
week, with duration of 1-1.5 hours and an intensity of 85-120% of the
anaerobic threshold (AT). The other twin comprised the control group and took
part together with his brother only in the course of physical exercise of their
school. Any possible participation of the twins in other physical activities was
checked every week by a questionnaire.

Measurements took place before, in the middle and after the training and
included: anthropometry, determination of the VO2 max and the AT (4 mmol/l)
on the treadmill, evaluation of the running economy (consumption of O2) and
study of the kinetics (increase and recovery) of VO2, VE, VCO2 and HR, in
two constant speeds, under and above AT, determination of the maximal blood
lactate concentration after a supramaximal running effort for 300 m, evaluation
of the anaerobic alactic capacity (time in a 60 m run and peak blood lactate
concentration) and performance in endurance running (2 and 5 km).



No significant difference existed between the twins of the experimental
(E) and control (C) group before training. Significant differences (p<.05)
however, were observed after the training in the VO2 max/kg (E: 57.5 £3.6, C:
55.4 £3.3 ml/kg/min) and in the AT (E: 13.4 £1.1, C:12.7 £1.1 km/h). The
increase was 10.6 and 18.2% in group E (p<.01) and 2.7 and 6.8% in group C
(p>.05) respectively. A significant change only in group E (p<.05) was
recorded in the following parameters: a) percentage of body fat (decrease from
17.8 to 16.2%), b) sum of skinfolds (decrease 9.2%), c) somatotype (decrease
of the endomorphy from 2.66 to 2.23, the mosomorphy from 4.79 to 4.61, and
increase of the ectomorphy from 3.31 to 3.74), d) VO2 /kg at the AT (increase
8.7%), e) kinetic of the VO2 during recovery after running under and above AT
(decrease of ti2 13.1 and 8.6% respectively), and f) time in a 60 m run
(decrease 4.1%). Also a significant greater decrease of blood lactate
concentration and HR was observed in group E in the two constant intensities,
under and above AT.

No training effect was found in the rate of skeletal development and
biological maturation, in the vital capacity, in the HR and percentage of VO2
max at the AT, in the running economy, in the kinetic of the increase of VO2,
in the maximal blood lactate concentration and in the anaerobic alactic
capacity. The twins of group E had better running performance after training
than their brothers, they didn’t differ statistically however.

A significant effect of training only after 3 months (p<.01) was noted also
in the absolute value of the VO2 max (increase 7.9%), in the O2 -pulse
(increase 11.7%), in the time of 300 m run (improvement 6.0%), and in the
time of 2 km run (improvement 13.1%). After 6 months the improvement was
significant in both groups (p<.01). Group C had a numerically but not
statistically lower improvement. The increase of the VO2 max after 6 months
was 14.9% in group E (from 2.08 +0.43 to 2.37 £0.45 1/min) and 10.5% in
group C (from 2.10 £0.41 to 2.32 +0.47 1l/min). An analysis of the
improvement of VO2 max of the pairs in relation to matural stage showed that
the effect of training was greater in prepubertal twins (19.3 vs. 5.2%), whereas
it did not surpass the effect of development in pubertal twins (12.7 vs. 13.1%)).

With the use of the analysis of variance, the relative importance of
training, heredity and their interaction was estimated to: a) 20, 70 and 10% for
the decrease of the body fat, b) 35, 45 and 20% for the increase of VO2
max/kg, ¢) 25-30, 50-60 and 15-20% for the increase of the speed at the AT, d)



27, 45 and 25-30% for the decrease of blood lactate concentration in the
running intensity above AT, and e) 15-25, 70-75 and 5-10% for the
improvement of the kinetic of VO2 during recovery.

In conclusion, training during prepuberty and puberty causes adaptations
to body composition, relative VO2 max, anaerobic threshold, blood lactate
concentration and HR in submaximal effort, as well as to the rate of recovery
of VO2, improving at the same time the performance in long and middle -
distance running. These adaptations surpass the changes of development.
However it seems that the influence of training cannot surpass the increase of
development in the case of the VO2 max (I/min) during the adolescent growth
spurt. Generally, the adaptations of training before and during adolescence are
not especially high, so as to characterize a critical period. Heredity is the most
determining factor for these adaptations, whereas the interaction of heredity
and training has a limited but existing ground. It is mainly caused by the
different sensitivity of genotypes and only a little by the differences of their
initial level.
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1. EIXAT'QI'H

O afnTiIopog vYNAOV emd0ce®V cLVOLALEL TV emitevén kot aglomoinon
OPLOK®OV TPOGUPUOYADV GTOV avOpOTIVO 0pYaVIGHO, KATM ol TG omoies gival
EPIKTEG Ol onpUePVEG emdOoeLs. Ot TPOGAPUOYES AVTEG ivol TOTELEGLOL LLOG
LokpdYPOVIG Kol ETOIKOSOUNTIKNG TPOTAHVNONG, TOL EEKIVA GLUYVA amd pUiKpn
nAkio. Tlapd ™ ocvpporn g mpomdvnong Opme Alyor kotopbdvouv va
eBdoovv ota emimeda TtV TayKoopiov pekdp. Eivar mpogavég OtL dev
StB€TOVLV OLOL TO KATAAANAO YEVETIKO SLVALLIKO, TO OTOI0 [E TNV KOTAAANAN
npontdvnon Oa avadeifer tov vmepéyovra abintikd o@awvotvmo (Klissouras
1973).

H xAnpovouikdtmra kot n wpomwdvnon ivatl ot VO KLPLOL TAPAYOVTEG TOV
kabopilovv 10 VYoc TV PLOAOYIKOV TPOCAUPUOYDV GTOV  ovOpOTIVO
opyaviopd. H xinpovopwomta pe tv €vvown evoc yniod yovotumov
(Klissouras 1976) f pe v €évvola evog "evaicOntov" otnv mpomdvinon
yovotvmov (Bouchard 1986) kot n katdAAnAn mpomdvnon, o€ Evtaot), SlipKELd
kat ovyvotnta (Astrand and Rodahl 1977, ACSM 1990), cuunpdttovy yuo v
emitevén TOV TPOCUPUOYDV ekEveV Tov Kabopilovv 10 avdtato eavoTLTo
TOL OTOUOV.

H avéntuén amd v dAin mievpd peTafdAleL TO ETITEOO TV AEITOVPYIK®OV
KOl HOPQOAOYIKMV  YOPAKTNPICTIKMOY TOL OPYOVIGHOD, oKoAovOdVTag TO
gpebiocpata tov ypovoyevetikov eréyyov (Gedda and Brenci 1975), mBavov
o0V TAELOTPOTIKO OmOTEAEGHO (OELTEPOYEVT EMIOpAOT 1| AAANAOETIdpaCT) TNG
TpToYEVOLS dpdong tav yovidimv (Caspari 1960). Evoeyopévog emniong, ta
yovidwa va eppoavilovv Tpwtoyevn dpdon pe v e£EMEN Tov Ypdvov KdT® amd
mv avénon optopévev evidpmv (Sutton 1981). H avdntuén avtwatontpilet
OVLGLUOTIKA TNV KANPOVOUIKOTNTO GE SUVOUIKT LOPON.

Ot petaforéc mov emPEPovy N avATTTLEN Kot 1) TPOTOVNON £X0VV GLVNBWG
v 1010 KatevBuvor, £T61 MGTE Vo OMNIOVPYEITOL L0 TPOKTIKY SLUGKOAID TNV
eKTiumon g emidpacng TG TPOTOVNONG. X MEPLOSOVS £VIOVNG AVATTLENG,



Om®G 6T PAoT TS AAUATIKNG avénong ¢ epnPelag, 6mov ot petaforés eivar
peydiec, To TpoPAnua eivar akdpo mo Evtovo.

Koatd tovg Tanner (1962) ko Malina (1978) n @ucloAoyikn avamTuén TOV
modov kabopileton Kupiwg omd Tov yovotumo. EEwyevelc mapdyovteg, dmmg n
dlTpon), To KApo, acBévelec, emOYlOKES OLOKVUAVOES, TO OTPEG Kol M
KOW®MVIKOOIKOVOULKY KaTdotaon ennpedlovv eniong v avantuén. H doknon
Kol Kot eméktoon N tpondvnon ennpealel o€ kdmoto Padud v avarTuén Kot
SWUOPPMOT] OPICUEVOV OPYAVIKOV GUOTNUATOV, OV (POIVETOL OUMC VO £XEL
Ko emidpacn otov puhud Kot otnv teEMKN okehetikn avamtvén (Malina
1978, 1979, Reznickova et al. 1981, Wanne and Valimaki 1983).

ATO 0apKeToOS GLYYPAPEIC avTImpoowTEHETOL 1 dmoyn, 6Tl 0 TodIKAOG
opYOVIOUOC TOopovcldlel KAT® omd avENUEVES COMOTIKES emPoapOvoelg
TOPOLOLES TOLOTIKES TTPOGAPUOYES He Tovg evilkeg (Scheusing und Rieger
1964, Bouchard und Thibault 1986). Avagépovtal pdiicta opiouéveg mepiodot
m¢ avamtuéng cav "evaicOnteg" M "kploweg" @doelg yio v emitevén
CLYKEKPIUEVOV TPOCAPLOYDV, DYNAIGTEPOL ETITEOOV Kol KAOOPIOTIK®V Y10 TNV
petémerta e&EMén tov mpocapuoymv (Mirwald et al. 1981, Martin 1982).
Zopeova pe v amoymn ovtn, Kpicun mePiodo OmoTEAOVV TOGO 1 TPOIUN
oYoMKn Kot 1 mpoePnPikn MAMkio (GVATTLEN CUVTIOVIGTIK®OV 1KOVOTHTMV,
KvnTikn palnon, toyvmta) 6co kot 1 eenPun (ovroyn) kot peteenPikn
niwcia (dOvoun) (Hahn 1982).

Ed® wotdco mpéner vo yivel €vag Stoywpiopog avAIESH 0) OTN UEYOAN
Beltimon mov mapatnpeital 6e  KATOW HOPPOAOYIKA KOl AELTOLPYIKA
YOPOKTNPIOTIKA GE OPIGUEVO YPOVIKE OLOGTNHOTO TNG OVATTLUENG Kol ) OTIG
duvatdtteg Pertioong pe v eEdoknon Kot Ty Tpomovnon. Ot dapopég ot
Broroykn nAkio ovaQopikd pe TV MUEPOLOYLOKY, Ol 0moieg POAvouy UéypL
3.4 ypovio. (Hollmann und Bouchard 1970), katactodv apketd oOGKOAO TOV
dtympiopd avtd, dtav cuykpivovion ot péoeg petaforés opddwv. H emidpaon
NG TPOTOVNONG Uopel vo amopovmbel @' 6Gov eAéyyovtol ot HETABOAES TG
AVATTLENG KO O1 ATOMIKES OLOUPOPES GTNV AVATTLED.

H odvvatdomta Peitioong g péyliome mpooinymg o&vyovov otnv
wpoePNPikn Kot ePnPikn NAKio PE TNV TPOTOVNGT, OMOTEAEGE TO EMIKEVTPO
EVOLAPEPOVTOG 0 TOAAEG €peuvec. Xe o oelpd and ovtég (Scmuecker und
Hollmann 1973, Bar-Or and Zwiren 1973, Kobayashi et al. 1978, Yoshida et
al. 1980, Mirwald et al. 1981) dev mapatnpnOnke kapd Peitioon pe v
wpomdvnomn mpw Vv Evapén g epnPeiag, evd oe dAlec épevveg (Brown et al.
1972, Weber et al. 1976, Lussier and Buskirk 1977, Vaccaro and Clarke 1978,
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Gerhardus 1980, Petratis et al. 1983, Rotstein et al. 1986) dwamiotdOnke 10
avtifero.

[Topopoimg o Betikny emidpoaon TG mpomdvnong o1 SIPKEWL TNG
epnPelag mapatnpridnke and tovg Ekblom (1969), Eriksson (1972), Massicotte
and MacNab (1974), Kobayashi et al. (1978), Mirwald et al. (1981), Mahon
and Vaccaro (1989), evd xopd enidopacn oev evtomsov ot Daniels and
Oldridge (1971), Parizkova and Sprynarova (1975), Stewart and Gutin (1976),
Weber et al. (1976). H mAnfopa vt tov aviigatik®v evpnudtov dnpovpyet
Hot HEYAAN GOYYIoN GYETIKA HE TNV GLVEWGQOPA NG mpomovnons oty VO,
max Kotd tnv tpogenfikn Kot pnPikn niwio.

To avaepoflo KatdeAM eivar yvwotd OTL Tapovcstdlel por PEYUADTEPT
evacOnoia otnv mpomodvnon (Mader et al. 1976, Davis et al. 1979, Ready and
Quinney 1982, Denis et al. 1982, 1984). H eridpaon g mpondvnong oty
npoePnPikn Ko genPikn nhkio Exet epevvnbel oe mepropiopévo Pabud (Ger-
hardus 1980, Becker and Vaccaro 1983, Rotstein et al. 1986, Mahon and
Vaccaro 1989). Ilap' 6Aov mov oTIg £peVVvEG QVTEG 1| TPOTOVN O QaiveTal Vol
emnpealel Oetikd 10 avaepdPlo KATOPAL, eV LIAPYEL TAVIO MU0, CTOTIOTIKN
emPefaioon N o cvpeovia ®g tpog o péyedog g enidpaonc. H e&étaon,
and GALOVG €PELVNTEG TOL OVOMVELCTIKOD KOl Otd GAAAOLG TOV YOANKTIKOV
avaepOPLov KaT®mPAOU, SOVGYEPAIVEL TNV OTOPPOLN EVOG GCUUTEPACLATOC.

Eivar yeyovdg 0tL 0 moudikdg opyoaviopog mopovotdlel petafoikd Kot
Aertovpykd yopaktnpoTikd mov Bupilovv Tig pakpdYPOVEG TPOCAUPLOYES TNG
aepoPiag mpomdvnone otovg eviaikeg (Keul 1982). H avénon e VO, oty
évapén pog mpoomdbetog sivar ypryopodtepn on' 1t otovg evihkes (Macek
and Vavra 1980, Sady 1981), vrodeikviovtag o ypnyopotepn evepyomoinon
TOV  0gpOPlOV  EVEPYELONKAOV OlOdIKAGIOV GTOVS €PYOCOHEVOLG HVES Kot
dnuovpymvtag avtiotoyya &va pkpotepo EAAelupa O, (Macek and Vavra
1980, Bar-Or 1982). H ypnowomnoinon tov &ieblfepov Amapav oEéwmv
ATTOJEIKVOETAL YPNYOPATEPT KO LEYOAVTEPT GTO TTAUOLA AT’ OTL GTOVG EVIAIKEG
(Keul 1982), evdd n oyéon tov ofedOTIKOV eVOOH®V TPOG TO YAVKOALTIKE
évlopa gtvon peyaldtepn, 0nmg oe aepoPia mpomovnuévoug eviihkeg (Eriksson
et al. 1973, Keul 1982).

Avtifeta 1 wavotTO. TOL OVOEPOPLOL  YOAOKTIKOD pNYOVICHOD &ivon
neplopopévn (Eriksson 1972, Kindermann et al. 1975, Wasmund und Nowacki
1978), pavepwvovtag por eEAptnomn g UEYIOTNG GLYKEVIPW®ONG YOAUKTIKOD
oféoc oto aipo amd Vv avamtvélokn nAkio kot ) Proroyikn opipavon
(Eriksson et al. 1971, Paterson et al. 1986). H mo mboavny e&nynon tov
YOUNADV GLYKEVIPOGCEWV PpioKeTol 6TV TEPLOPICUEVT dOPAGTNPLOTNTO TOV



evlopov eoopoppovktoktvdorn (Eriksson 1972, Eriksson et al. 1973). Ot
OLYKEVIPAOOELS TV QMSPopikav evcemv (CP, ATP) kot tov yAvkoydvov
OTOVG UOEG OE QOIVETAL VO JOPEPOVY OO TIG GUYKEVIPADGCELS TOV EVIMK®V
(Eriksson et al. 1971).

H dpopukn okovopio Twv mTondidv eivot kpdTepn G€ GXECN UE TV OPOULKN
owovopio Tov evniikov, otav avt) ekepaletar oe ml O, /kg/min yw o
ovykekpiuévn dpokn toyvtnta (Krahenbuhl and Williams 1992). Mg v
avénon ¢ nlkiog onuewdvetor pioe cvveyn Peitimon g SpopIKNg
owovopiog (Astrand 1952, Daniels and Oldridge 1971, Daniels et al. 1978,
Krahenbuhl et al. 1989), evd dev gival ekt (o enidpacm g TPOTAVIONG LE
pikpn oxetikd duapkewa (2-3 unveg) (Krahenbuhl and Williams 1992).

YHETIKA e TNV OMOTEAECUATIKOTNTO TG TPOTHVNONG GTNV TPOEPNPIKN Ko
epnPikn nAwio, ot dpopkn owovouia 1 otV Ktk g VO, (toyvtto
abENONG Kol amoKATAGTAONS) eAdylota gival péypt onuepa yvootd. Eivo
mOavd por Tpomdvnon UEYOAVTEPTG SLAPKELNG amd 3 piveg va PeEATidVEL ™
dpopkn owovopia, iocwg Oumg ot Oyt (Krahenbuhl and Williams 1992).
Ayvwoto eivar av €xel KAmolo 0eTiKd OmMOTEAEGA 1| TPOTOVI|GN GTNV KIVITIKY|
g VO,, avdroyo pe toug evidikeg (Hickson et al. 1978). Mia Beitimon oty
avoePOPIa YOAOKTIKY KOl OYOAOKTIKY KAVOTNTO OmoTOONKE otnv £pguva
twv Eriksson et al. 1973, e dAheg opwg (Ekblom 1969, Weber et al. 1976) dev
napatnpinke kot Peitioon. To &idog kot m évtaon g mPOmGHVNONG
noilovv TPoPAvVAS €0M €val onUOvVTIKO poro. e Oheg TEAOG TIG €pEVLVEG pe
modld TapatnpnOnke po PEATIOON TOV OPOUIKOV EMOOCEDMV GE OMOGTACELG
400-4200 m, o1 omoieg cvoyetilovrat pe TV avaepoPia woavotnrta Kot tnyv VO,
max (Rotstein et al. 1986), aAAd kot pe to avoepoPio KatdeAl (Sjodin 1981,
Palgi et al. 1984).

H xAnpovopikdétta nailel capag Eva omovdaio poAo 611 SLUOPP®CT| TOV
EMMEIOL TOV TOPATAVE AEITOVPYIKOV YOPOKTINPIOTIKOV o KAbe dATONO
(Klissouras 1971, Klissouras et al. 1973, Pirnay and Crielaard 1983), kafdg
EMIONG KOL TOL AVAOTOTOL OPiOL TV TPOGAPUOY®OV TOV UE TNV TPOTOVNON
(Klissouras 1972). Av vrapyel o OAANAOETIOPACT) KANPOVOUIKOTNTOS KO
TPOTOVNONG, OV ONAAON OLOPOPETIKOL YOVOTLTTOL AVTIOPOVV OLLPOPETIKA GTNV
0l mpomdvnon, mapopével oakoun otig uépeg pog éva gpotnupo. H
TEPLOPIGUEVT dLEPEVYION TNG OAANAOETIOpaoNG GE TPposapproyég TG VO, max
(Weber et al. 1976, Pru'home et al. 1984, Hamel et al. 1986) mapéyet
avTipaTikd aroteAéopata. H oyd g mpomdvnong Kot tg KANPOovouKOTTog
oto Méyebog TV TPOCOPUOYDV NG, EMWOEYETAL OPOPETIKES  €mioNG
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exkTinoelg, avtiotoyya pe 42 kat 51 % (Weber et al. 1976) kot 20 ot 30 %
(Bouchard 1986).

["evikd, TOALG onUEi TAPAUEVOLV CY|LLEPO. AVOTTAVTNTO 1] AGOPT CYETIKA LE
TNV OTOTEAECUOTIKOTNTO TNG TPOTOVIONG KATA TNV TPOoePnPikn Kot epnPikn
nAwio. XN peAétn avt t€nkav ta eENG EpOTHUATOL

o) av ovpPdaiiet m mpomdvnon oe po Pertioon g VO, max, tov

avaepOPlon Kat®weAlov, TG OPOUIKNG otkovouiag, T KivnTtikng g VO,,

™G avaepOPlog YOAOKTIKNG KOl OyOAOKTIKNG IKAVOTNTAGS, KAOMG Kol TV

eMOOCEMV GE SPOLOVG OVTOYNG,

B) mo eivar To péyebog g cvpPoing kot

Y) o €lval 1 GYETIKN oY1 TG KANPOVOKOTNTAG Kol TNG TPOTGHVNONG GTO
péyebog TV TPOGAPLOYDV.

Mo wo minpéotepn kot pebodoroyikd dSwwcearicpévn e€€tacn Tov
npoPAnpatog, emkéyOnke m pébodog TtV povoluy®TiKOV VUV, UE
TPOTOVNOT OTOV £vov HOvo amd Tovg dvo d1dvpovg (co-twin method). Me ™
pébodo avtn) Swuceaiilovior 1 HEIOVOVIOL GTO EAAYIOTO Ol JOPOPES OTN
Broroykn niio kot Tov puOpd avATTLENG, TOPEXOVTOS TN UEYOADTEPT] EPIKTY
OLLOLOYEVELDL OVALEGO GTNV TEWPAUATIKY] Kot TV opdda eiéyyov. “Etor ntav
EPIKTOC O €AEYYOC NG OWMUOTIKNAG OVATTLENG KOl 1 omopdvmon Tov
EMOPAGEMY TNG TPOTOVIOTG.

H yevetikn opodmta TV povoluymTiKdV S100UMV EMITPENEL LUIK EKTIUNON
™G OYETKNG SLUPOANG NG TMPOTAVNONG, NG KANPOVOUIKOTNTOS KOl TNG
aAAnNloemidopacng tovg, Bewpdvtag TNV avATTLEN  EKQpAoT NG
KAnpovopkotrag. Mia evoolevyikn avaALoT HELOVOUEVO KOTO TEPIMTOON,
eumepEyeTal emiong otig dSuvoTdreg ™S peBodov.

‘Exovtog vrd éheyyo Aowmdv 10 puOud avamtuéng pe tov didvpo eAfyyov,
opiocnke coav oamotélecpa TG TPOTMOVNONG "uio ueyaAvTEPN 1 UIKPOTEPN
uetofoln amo tm uetafoin s avarroing". Xy ggétaom twv vrobiécewv, N
undevikn vrdbeon (Hy) xobBople ™ un omdxkiion omd ™ petaforn g
avanTLENG, GE amOPPIYTN TNG OTOL0G YIVOTAY OOOEKTY 1 EVOALAKTIKY VTOOeo
(Hy) ™c¢ dmopéng dwpopds amd tn petaforn g avdmruéng. X oevtepn
nepintwon axolovBovoe kol o €€€tocm NG OYETIKNG GLUPOANS 1TNg
npomdvnong, G KAnpovoukOTMTOG Kol TG OAANAOEmIOpOoNC
KANPOVOLIKOTNTOG KOl TPOTOHVIONG.
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2. XKOIIOX THX EPEYNAX

Ykomoég ¢ mapovoog Epsvvag Mtav vo egetacbel m emidpacm NG
mpondvnong otV mePiodo TG mpoePNPikng Kot epnPikng nikiog K4t amd
pebodoroyikd dacporopéveg ocvvOnkes. Kot mo ovykekpipuéva va dobovv
OTTOVTIGELS OTO EPOTUOTOL:

o) ov vhpyel poe BTk EMOPACT NG TPOTAHVNONG TOV VO EMPEPEL LI
peyoAvtepn Pertioon and v Pertioon g avantuéng,

B) moto elvar o péyebog avtng g emidpaong Kot

Y) ot £ivoit 1) GYETIKN 16Y0 TNG KANPOVOUIKOTNTOG KOl TNG TPOTHVNOTC.

Ewdwotepa 1 épeguva aut| omookomovoe otnv €£ETAOT TOV TOPOTAVE®
EPOTNUATOV, KATA TNV EPOPUOYT €VOC TPOYPAUUOTOS TPOTTOVINIONG 6 VeV
(ue Opopkég, Kvpiog aepofieg emPapvVOES) OTIS TAPOUKATO PLoAoYiKES
TOPOAUETPOVG:

1. AvBpomopeTpikd yopaKTNPIoTIKO (COUATIKE pMKn, €0p1m, TEPLPEPELES,
Bapog, Ghvmo copatikd Bapoc, AMmog Kot COHUTITUTOC).

2. Méyiomn mpooinyn o&vyovov kot dGAA0 PEYIOTO KOPOLOOVOTVEVLGTIKA
peyébn (VC, Vg, ocvyxvémrta avoamvorng, kapdlakn ovyvomnta, O,
TOALOD, OVOTVEVGTIKO TNAIKO Kol OVOTVEVCTIKO 1GOSVVALLO).

3. Avaegpopro katdeit (dpopuxn tayxvra, VO,, mocootd g VO, max Kot
KapSlOKT oLUYVOTNTA GE CLYKEVIPMOT YOAOKTI- KOO o&éog 4 mmol/l
aipaTog).

4. Apopikn okovopio o€ emiPapivoels o) kdtw amd to AK kot f) mave arnd
10 AK (VO, og steady state, cuvolikn katoviilmon O, kabopn



Katavdiwon O,, KopdlaKn cLYVOTNTO KOl GUYKEVIPMON YOUAUKTIKOV
0&€og 010 aipa).

5. Kwnmukn mg adénong kot g omokotdoTaong KapoloovamvELSTIKMV
napopétpav (Vi, VO,, VCO, kot KX) og emiPapdvoeic o) kdtom amd 1o
AK kot B) méve and to AK.

6. Méyiotn ouYKEVTPOGON YOAUKTIKOD 0EE0G GTO QUL KO OPOUIKT) EMIOOGN
o€ opopo 300 m.

7. Avoepdfo  ayoraktikn wovotnta  (éupeon  ektipmon amd v
GLYKEVTPMOT YOAUKTIKOD 0EE0G GTO Oiplol Kol TNV OPOUIKY| €mid00T o€

dpoépo 60 m).

8. Emidoom og dpopovg avroyng (2000 kot 5000 m).
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3. ANAXKOITHXH BIBAIOT'PA®IAX

Ot vopoterelokég oYECELS TNG OOMNG Kol AELTOVPYIOS TOL OPYOVIGHOV
npocdopilovv, Onmg emonuaivovv ot Mellerowicz kot Meller (1978), v
VOGTOOT TNG MPOMOVIONG KOl TOV TPOCHPHOY®Y. ATH TN ML TAELPA 1
opyovikn dopun kabopilel T Asttovpyia kot omd TV GAAN N Acttovpyio emdpd
dpopomomTikd otV opyavikny dopn. Ta dpia tng dtapopomoinong dpmg eivat
avotnpd Kobopiopéva Kot eréyyovionr omd 1o yevetwkd kmdwo (Klissouras
1972).

Amo T1¢ apyéc g dekaetiog Tov 1950 yivetoaw Adyog vy e€eldcevpéveg
TPOCUPUOYEG TOV OPYOVICUOD GOV GUVETEW TOV EWIKAV AEITOVPYIKOV
gpebiopdtov, mov kobopifovior amd to €idog Ko TV €vioom TG MULIKNG
dpacmmpromrag (Jakowlew 1977). Me dAha Adylo 1 AETOVPYIKN Ko
HOPQPOAOYIKT] SL0POPOTOINGT TOL OpYAVIoUOD €lval avAAOYN HE TIG E101KEG
OTOLTGES TTOV ONUIOLPYOVVTOL OO TNV €KY HVTKN OpacTnploTNTo 1 TN
YEVIKOTEPT OPOCTNPLOTNTO TV OPYOVIK®V cuotnudatev. H vopoteletakn| fdon
pe v omoia cupPaivel avtn N dlopopomoinon dev elvar UEYPL ONUEPO TANPWG
yvoot. Koatd kopodg opmg €xovv datvmwbel vmobécelg, pe TG omoieg
emenyovvtal ToAAG omd TO YOPUKTNPLOTIKA TNG.

3.1. Bloroyikéc mpooappoy£ES: pUOLOA0YIKT Kot popraxn) faon

Me tov 6po "Prorhoyikég TpocaproyES” oTNV EpYOPLGIOAOYID EVVOOVE TIC
HOPPOLOYIKES KOl  AELTOVPYIKES METUPOAEG TOL  TPOKAAOVVIOL GTOV
OpYOVIGUO GOV GUVETEW TNG (QULOIKNG OpacTNPOTNTOS 1 TOV  EOIKAOV
nepPoAlovIikdV cuvOnkmv. Ot Bloloyikéc TPOCAPUOYES EMTPEMOVY GTOV
opYaVIGUO VO OVTOTOKPIVETAL OPTIOTEPU GTIS OLOPOPOTOINUEVEG GLVOT|KEG Kt
Vo HETABAALEL TIG IKOVOTNTEG TOV. ZTNV €PYOCio avTn YIVETOL OvOpOpPE OTIG



Bloloyikéc mpocapUoyEG TOL TPOKOAEL M TPOTAVNON KOl GTOXEVOLV GTN
LEYIGTOTOINGN TNG COUATIKNG AmdO0oNG,.

O Cannon (1929) ecionyaye T0v OpO OMOLOGTUGT TPOKEWEVOL VO
TEPLYPAYEL TIC O1APOPES PLGLOAOYIKES puBuicelg mov ypnoebovy Yo TV
OOKOTAGTACT] TNG ECMTEPIKNG LGOPPOTING TOV OPYOVIGUOV, OTAV OVTH £)EL
dwtapaydel. To vypd TOL COUATOS TOV SOUOPPDOVOVLYV TO HEGOKLTTAPLO
TUNUO, OmoTEAODV TO AUECO TTEPIPAAAOV TV KLTTAP®Y, omd T otadepdTnTa
TOV omolwv eEAPTATAL 1| PLGLOAOYIKN KLTTOPIKN Asttovpyia. Kdabe dratapoyn
TOV E0MTEPIKOL avTOV TEPPAALOVTOC dratnpeitanl péoa oe oTeEVA Opla, O10TL
EVEPYOTOLOVVTOL OUECMG OVTICTOOUIGTIKOL UMY aVIGHOL 01 0TToiot TpoAafaivovy
Vv SlEvPLVVOT NG Kal emavapépouvv T otabepdtra. I'' avtd 10 AdY0 GTOVG
AVATEPOVG OPYOVIGLOVG SLOHOpPOONKE £vag TePAoTIOq apOUOS pLOUIGTIKMOV
UNYOVIGU®V o1 omtoiot avTiotafuilovy Kol amoKATOGTOVV TNV 1GOPPOTio. TOV
€0MTEPIKOV TTEPPAAAOVTOG.

Ymv dwrapayn g opotdotaons Paciletar katd tov Jakowlew (1972) n
EUPAVIOT TOV PLOAOYIKOV TIPOGAPLOYDY GOV ATOTEAESHO, TG Tpotovnong. H
LUK OpaCTNPOTNTO KATA TNV Tpomovnon odnyel, oe e&dptnon amd v
évtaon Kot Tn owdpkelo g mpoomadelng, oe Proynukés petafoArés otov
OpYOVIGUY, Ol 0TOieg QmOTEAOVVY TN OlatopayY| TNg opotvotacns. Mo mpot
Babuida mpocapuoyng omotehel 1 GUEST] AVATANPW®ON TOV EVEPYELNKADV
oVCLOY, KOOOG Kot SOHKOV Kot eVEDHOTIKOV TPOTEIVOYV, otn Pdon Tov
VAEPSVUYN PGP0V, ONLadN EemepvavTag To apyikd eninedo (Jakowlew 1972).
H ¢@don tov vrepoupyneiopon €xel TepOYPOVIKO YOPOKTNPA Yo TO. SLAPOPO.
VROGTPAOUOTO 1] TIG TPOTEIVEG KOl CNUEUDVETAL LEGO GE UEPIKEG DPES MG 2-3
uépec petd tn pokn| emPdapovon. H Proroykr| npocapupoyr| epgavileton petd
and CULOTNUOTIKY EMAVOETIPAPVVOT] TOL OPYOVIGHOV, KATA TNV Onoio
oTo0EPOTOLEITAL 1 OVOTANPWON TV YPNCLOTOIOVUEVOV OLGLOV CE £vol
ynAotepo eminedo.

To amotérespa TG PLOAOYIKNG TPOGAPUOYNG EYEL GUV GUVETELL THV WENON
™m¢  evlpoTiKng  evepyomoinomg,  METOPOAIKEG  OAAOYEC,  MKPOTEPEG
dwakvpdvoelg oty 1ooppomioc tov ATP ko pkpdtepec datapayés g
opotdotacng. Me v e&EMEN ™G mPocsapUoYNg M dlapopomoinon yivetat
pkpdTEPN Kot SOLGKOAGTEPT, divovTag Lict AOYOPIOUIKY] LOpPT) GTNV Topeia Tng
(Jakowlew 1972). H e&qynom Ppioketon omn pukpodtepn dwTapoyn 1Tng
OHOLOGTOONG KOTA TN SLAPKELN TOV TPOTOVNTIKOV eMPapdveemv, eEattiog Tov
EMMEOOV TOV TPOCAPLOYDV.

O Selye (1937) peketdviag T0 OCLURTOMATO 7OV  TOpovcialov
nepapatolma mov vroPANONKaV o€ ddpopa oTpecoyova epedicpata, petald

10
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TOV 0molV Kot €£AVIANTIKY UVTKN AGKN 0T, SomicT®MGee OTL TO TPMTO GTASO
avTidopacng Tov opyavicpov (6 - 48 dpeg) sivar 1010 Ko un 01K yio kdbe
eldog epebiopatog (01G010 GLVAYEPHOV). XTO GTASO AVTO O OPYAVICUOG OEV
€Yl TPOCAPUOCTEL TOCOTIKA M 7owTikd oto gpébicpa. H mpocappoyn
enpaviCetar 6To 4eVTEPO GTASO (GTAOIO AVTICTACEMGS) LETH OO TOPATETALUEVT
dpdion Tov epeBiGOTOG, GTO OMOI0 AVOATTVCGEL TNV AVTIGTACY] TOL. X' éva TpiTo
016010 (0TAO10 EEAVTANGNG) EMEPYETOAL 1] KATATTWGT TOL OPYAVICUOV, €' GOV
10 gpébiopa elvar Promtikd Kot Eemepvd Ta OpLoL TNG TPOGOUPUOGTIKOTNTOS TOV
opyavicpov. H 6An dwadwacio g Un €01KNG QTN TPOGAPLOYHG OVOUACTNKE
YeVIKO oOvdpopo mpocsappoyns (Selye 1946) ko ypnowomombnke yoo v
e€Nynon ¢ PLGLOAOYIKNG AVTIOPACTC TOV OPYOVIGLOV GTO GTPEG.

To yevikd GUVOPOUO TPOCAPUOYNG TEPLYPAPEL KLPIOS TIG OPVNTIKEG N
TafoA0YIKEG TPOCAPLOYES TOV TPOKAAOVV akpaies emiPapiivoels (kdbe pvomng)
otov opyavioud kot yoapaktnpiCovior cav otpec. H elavtintiky poikn
npoondbein cOppva pe tov Selye (1937 ,1946) eivan o popern otpeg, Evo N
ynin d€yepon Tov GLUTAOO-0OPEVOAIKOD KOl VTOPVGO-0OPEVOKOPTIKOV
GULGTNUOTOG, TOV TOPATNPEITAL YOPOKTNPIOTIKA ©TOVG afANTEG KaTd TNV
TPOTOVNON KOl TOV Oy®dVA, QAvEPMVEL OTL 1 avTIOpAoT TOL OTPEG eivan €val
TUTIKO yvopiopa otny dbAnon (Viru 1984).

O un ewvwKdg TPOMOC MPOGUPUOYNG £yKETal oTn d€yeporn tov d&ova
VIOOAAALOC-VTOPLON-EMVEPPIdLY, LE TNV emaKOlovOn oppovik oéyepon. H
déyepon tov vrobdAapoL £yl oav cuvémeEln TNV avENuévn ékkpiorn e ACTH
(a0 pEVOKOPTIKOTPOTOV) OPUOVNG OO TNV LIOPLOT), 1| OToio JlEYEIPEL UE T
oElPa NG TO EMVEQEPIOD pe AmOTEAECUO TNV avENON NG £KKPIONG TOV
KOPTIKOEW MV KOl TV Kateyolapvav. H oplovik auth vrepékkpion empépet
KOl LOPPOAOYIKEC AALOYEC GE OPLOUEVOL OPYOVAL.

Ot HopPOAOYIKES OVTIOPAGEIC-UETAPOAES EMKEVIPAOVOVTIOL OO TO TPDOTO
NON 6TAd10 GTNV VIEPTPOPIN TOV EMVEPPLOI®VY, LTOTANGIO TOV BOUOV adéva
KOl TOV AEPQAEVAV, KOOMG Kol GTNV EUOAVIOT] EAKMV GTO GTOMMYL KOl GTO
éviepo. To GLUTTOUATO OVTA TOPATPOVVTIOL KOTE TN EopviKr vTofoAn o€
otpecoydva epebiopata kot meplopilovron oe péyebog ko éxtaon av ta
epebiopata etvor nmdtepa. Xto 61Ad10 ™G avtiotaong pumopel tavtdypova vo
avamTOGGETOL Kol Hio €101KN Y To gpébicpa avtiotaon, oe Pépog Opmg g
YeVIKNG Yo ta GALa epebiopata (Selye 1946).

TG0 0 punyavicpog g €WIKNG avTidopacng otV opoldctact, 0G0 Kot O
UNYOVIGHOG TNG UN €WIKNG avTidpao™ng 6To YEVIKO GUVOPOUO TPOGUPLOYNG
amekovilovtal 6TV OpHOVIKT aVTIOPUGT) TOV OPYAVIGLOD KOTE T GOUATIKN
doxnon (Viru 1983, 1985). Katd to cvyypagéo 1 OpHOVIKY avTidpoaon Tng
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doxnong umopel va ywpiobel oe tpelg Katnyopies: o) taxeio aviidopaon, P)
avtiopaon pecaiov pvOpov Kot y) avtidpacn HOKPAG TEPLOSOVL. LTV TPOTN
KATNyopio avapEPOVTOL YOPOKTNPIOTIKA 1 AN TOV KATEYOLAUVOV, TNG
KopTWOANG Kot TG QAolotpdmov, ot devTepn katnyopic M avénomn g
aAdootepdvng, g Ouvpolivng kot mBavdv G ayyelomestivng, NG
TPOAAKTIVIG Kot TNG BupogidoTpdmoL Kal otV Tpitn Kotnyopio 1 avEnomn e
COUATOTPOTOV, TNG YAVKAYOVNG, KOOMDS Kol 1) LEI®OT TNG IVOOLAVTG.

O Viru (1985) dwakpivel 00 pnyavicpovg SIEYEPCNS TV OPHOVAV KT TNV
doxnmon. ‘Evav yia m ypniyopn di€yepon (tayeia avtidpacn) pe ) fondeta tov
VEVPIKOV GUOTAUOTOG KOl £vav yio TV apyr d€yepon (avtidpoon pesaiov
pLOUOY Kol pHOKPAG TEPLOOOV) GCULVOEOUEVO HE OAAOLG TAPAYOVIEG TOV
mpokHITOLY amd TNV doknor. H dpdon towv oppovev oamevbivetal 1060 c€
petafolkég Olepyaciec moapaywyng evépyswg OG0 kol o1 oLvOeon
evlopotikov kot dopkav mpoteivov (Galbo 1981, Viru 1983, 1985). H
vndBeon tov Viru (1984, 1985) vy 1 onuwovpyio TtV pakpdypovev
Bloloyik®mv mpocapuoy®v pe TNy mpomdvnon, Pacileror oty avénon g
TPOTEIVOGHVOESNG UEG® NG AYOTEPO EWIKNG, OAAL TEePlocdTEPO EVTOVNG
OPUOVIKNG S1EYEPONG, O GYEON LE TNV EO01KT SEYEPST O1APOPMOV UETAPOATOV.

H Bpoaydypovn avtidpacn tov opyavicpold omnv apynq g otapaing g
OLLO10GTAGIOG KO TOV YEVIKOD GUVOPOLOV TPOGAPLOYNG, OTOTEAOVV KOTE TOV
oLYYPOQEN TNV EVAPEN TNG TPOCAPLOGTIKNG Oladkaciog, n omoio dtevphvetal
kol otabBepomoteitonr pe v mpwteivoovvleon. H mpwteivoouvBeon eivar
amotéleca TG ovykévipmong petafoAitrtov (ADP, kpeativn, kAm) kot tng
OpUOVIKNG dpdonc. Me 1o emavaiapfovopeve mpomovntikd epebiopata n
npwteivochvieon @Bdavel oe évo ynAdtepo emimedo mapgyovrag YnAdTeEPES
Aertovpyikég  wKavotteg otov  opyovicpd. Ot Plohoyikéc mpocapUoYES
(Aertovpyucéc Ko pLoppoAoykéc) gaivetan va kabopilovion amd to emimedo g
TPOTEIVOGVVOEDT|G.

H vndBeon avt e€nyel 11 LOpPOAOYIKEG TPOGOPUOYEG GE LOPLOKO KoL
0PYOVIKO EMIMEDO, KAOMG KOl TIG AEITOVPYIKES GOV GLVETELN TNG OVENONG TOV
SoUIKAV Kot EVOLHOTIKAOV TPOTEIVOV, 0ALL apNVEL OKOTEWVE onueia 6to BEpa
G pabnong kot telelomoinong tov kwvioewv. H Bewpla tov eaptnpévov
avtavokrlaoTik®@v (Pavlov) 6étet T Pdomn g yéveong tng KivnTikng pabnong,
oV opyN TG O0MONG KEVIPOUOA®Y VELPIKOV MGEMV HEG® TOL GAOLOV Kol
GAADV VTOPAOIMOMV KEVIP®V TOV EYKEPAAOL TPOG TO OLAPOPA OPYOVO, TOV
OOUOTOC. AV KOl GYETIKA e TNV KEONoN KOl QUTOLOTOTTOINGT TOV KIVGE®V
JeV €YOVLLE EMOPKELG YVDGELS, 1] PLCLOAOYIKT] BACT) TNG TPOGOPLOYNG Ba TPEmer
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vo. cuvovaleTal He TNV LILEPTPOPia Kol aENCN TOL OPOUOD TV CLUVAYEWDV
v devoprtdv (Eccles 1990).

H amotdnwon tov gyypdupatog (Lvniun) cav agetnpia g pddnong pe v
TOPOTAV® LOPON N e PLOYMUIKT LETAPOAT GTOVG VEVPMVEG GLVIEETAL WGTOGO
pe ovvheon mpwteivng. Etol mapd t1g eAMMmelc yVOOES HAG 6T QLGLOAOYIKN
Baon ™ KwNTIKAG HAONOMG, Ol OVTIICTOU(EG TPOGOUPUOYES (aiveTal va.
amottovV GOVOEST TPMTEIVIG, OTMOC GTNV TEPIMTOON TNG EVEPYOMOINONG TOV
evhpov mov eivor vmedbvva Yo TOV VIEPCLUYNPICUO TOV EVEPYELOKDV
vrootpopdteov (Viru 1984).

[vetor koatavontd Aowmdv, OTL M QULOOAOYIKY PAcn TV PloAOYIK®V
Tpocsapuoydv otnpiletoar oty mpwteivoohvleon, N omoio pvOuiletar xot
eréyyeton omd TIg yevetikég mAnpoopieg tov DNA. To amotéhecpo dniodn
NG TPOGUPLOYNG G€ TEMKN avdAvon AapuPdvel xdpa ce poplokod eminedo. Ot
SLdIKOGIES TOV HOPLOKOD UNYAVICUOD TG TPMTEIVOCVVOESTG TEPLYPAPETAL GE
GUVOTTIKES YPOUUES TTOPOKATO:

To DNA (decoupifouvokdreikd o&V) amotedeiton amd 000  HOKPLES
VOUKAEOTOWEG aAVGideg mov cuvdéovtar peta&h tovg pe évav "avd ovo
ocvvovacud" 1eceapwv Pacewv (Tng adeviving pe ™ Bopivn katl g yovavivng
pe v kvtooivn), oynuoatiCovtag po omAn élka. To DNA givat to cuotatikd
TOV YPOUOCOUATOV KOl TEPLEYEL TIG YEVETIKEG TANPOPOPIEG, Ol OMOiES
kafopilovior and v aAAniovyio Tov Bdoewv oty oivcida. H cepd tov
Bacewv yio kaOe woppdtt oo DNA, mov petaypdeetal o alvoidec RNA
(p1Bovovkiekd 0&D), kabopilel kat Tn oelpd TV apvoémy 6ty cuvheon g
npwteivng. H petagopd tov mAnpo@opidv amd Tov Tupnve ToLv KLTTEPOU
yivetar pe to Agydpevo ayyehopopo RNA (mRNA), 1o omofo pall pe 6vo
dAovg tomovg RNA, 10 petapopikd (tRNA) kot 1o pipocoukd (rRNA)
dwmepva v pepPpdvn tov mupnva kot @Odvel ota pocodpato  Tov
KuTTopoTAdopatog. To rRNA cuupetéyel 6TovV oYNUATICUO TV PBOCOUATOV,
evd 1o tRNA givor vrevBovo yio ™ petapopd tov apvolemv, Omws ot
opilovtan oe oepd amdé to MRNA. H dwdwoacio ¢ petappoacng tov
mAnpogoptdv tov MRNA TeAeldveL e TN COVOEST] OA®V TOV OUIVOEEDV TOL
AVTIGTOLYOVGOV GTIC TANPOPOPIES (TPLAdIKOG KMOIKAS) GE U0 TOAVTEMTIOKN
oAVcidn, mOL TEAIKA METOOOUEITOL OE [0 GUYKEKPUEVN TPOTEIV (Y
Aemtopépeteg PA. Sutton 1981, Knippers 1982, Fischbach 1985).

To évlopo mov evepyomolel kot adpavomolel ™ petaypoer tov DNA og
RNA (RNA-molvpepdon) Bpioketar 6e meploxés puOoTIKOV yovidiov Tov
DNA «kGt® omd v KOTOGTOATIKY €MIOPAON TPOTEIVOV-KATAGTOAE®V. Ot
KOTOOTOATIKEG OVTEC TpwTeivec eumodilovv 11 ovvdeon ¢ RNA-
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TOAVUEPAGNG e TOV Tpoaywyéa (promoter) Kot TNV Evapén TG LETAYPOUPNS, M
de ovvbeon tovg kabopiletar amd to pvOwoTikd yovidwa. Otav vadpyel o
KOTOOTOAENG 1) TEPLOYN TV OOMK®V YOVIOIWV e TOV ¥elplotr (operator), mov
amotelobv 10 omepdvio (operon), eivor "kAewomn", evd Otav amovcldlet
"ovoiyel" kon emtpénel v évapén g petaypaers tov DNA oe mRNA. H
ovykévipmon tov MRNA 7mpocdlopilel o1 oLVEXEL TNV TOCOTNTO 1TNG
TpOTEIVNG oV B cVVOEDEl. O pnaVIoUOg aVTOG TNG YEVETIKNG pLOUIONC TNG
TpoTEivochVheong eival yvootdc cav Bempio tov omepoviov (Jacob and
Monod 1961) kot e€nyel, pe m Opdon TOV KATAcTOAELWV, TNV adENCT Kot
eMdtTmon Tov puhuod ¢ mpwteivoohvleong. H dpdon tov KataoToAE®V
av&avetal 1 €AATTOVETOL OO TN OCLYKEVIP®OY OPOPMOV UETOPOATOV 1)
OPLOVAV GTO KLTTAPOTAUGLOL.

Y10 televtaio ovtd onueio  ylveror Kotavonty 1M GUVOEST TV
TPOTOVNTIK®V EPEDIGUATOV KOl TNG HOPLOKNG avTIOpOGNC Yo TV dnovpyia
twv Poroyikav mpocappoydv. H ovykévipoon twv petafoMtodv kot twv
opHovVOV avtikatonTpilel v €101k (OHO0GTACIKY), KOOMOG Kot TN Un €101KN
(yevikd oOVOPOUO TPOGOPLOYNG) TPOGOPUOGTIKY AVIIOPACT) TOV OPYUVIGHOD
o1l couotikéc emPopdvoelg. H petapopd avtig g aviidopaong o€
HOKPOYPOVY] TPOCOPUOYN YIVETAL HE TNV EVEPYOMOINOT TOL YEVETIKOV
duvapkoy, 1 omoio. avdyetol G€ TPOGOPUOCTIKY] TpwTEivocvVOeon. H
TPOGOPUOYN €xEL opykd aoctadn yapaktpa, otadepomoteiton Op®S HETA amd
Koo ypovikod ddotnua (Verchoshanskij und Viru 1990).

Av Sumg 1o pvBuotikd yovidwe eivor vmedbBvva yu T obvvbeon TV
KOTOOTOAEWV, TOTE TO €VPOG TNG AVEOUEIMONG TG dpAoNS TV TEAELTAIWV
e éyyetar amd to yovidlo. ‘Etot yiveton xatavontd ywti dev emépyetotl o
oLVEYN TPOCOPUOYN, aALE TapepPdriovtol teploptotikd opla. Ta pvOuiotikd
yovidola opilovv TpoPavadg He TNV TOCOTNTO TOV KATOGTOAE®V TNV EMITPENTT
avénon g TpwTeivosuvheog.

Téco oe povoyovidiaxd 660 Kot Ge TOAVYOVIOOKE YvopicpoTo TOL
TOPOVCIALOVY 0L GLVEYN PALVOTVTIKY Ol10CTOPE, E0KOAN SLOMIGTAOVEL KOVEIC
mv vmopEn opiwv mpooappoyne. To opia oe emimedo mpwTEIVOSLVOESTC
SWUOPOMOVOVY  GTI]  GCULVEYELDL TO  TPOGOPUOCTIKA Opla  cuvOetdTeEp®V
LOPPOAOYIKMV KOl AEITOVPYIKDV YOPOUKTNPIGTIKOV TOV 0pyavicpoV. Oco mo
oLVOETOL 1 TOALTOPOAYOVTIKA €IVl TO HOPPOAOYIKA KOl AETOVPYIKA
YOPAKTNPIOTIKA TOGO TEPICCOTEPA YVOPICUATO OLOLUOPPAOVOLV TO TEAMKO Op1lo
TPOGAPUOYNG.

Mepikd xapaKTnpIoTiKd Topovctdlovy ToAd [Kpd dpla TPOGAPLOYNG, £TGL
OV OLGLACTIKA OE SLKPIVOVTOL TPOGOPUOGTIKEG SVVATHTNTES, EVD AALN £YOVV
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peyoAvTepa dpto ko Kot emEKTaoN HEYAAVTEPEG dvvaTOTNTEG Tposaproyne. H
NAKia ko Wwitepo o1 d1dpopes PACELS TNG AVATTLENG TOV OPYAVIGUOD, Eival
TPoPavag €vag amd Tovg mopdyovteg mov emmpedlovv TO Opla TV
TPOGUPLOYDV.

3.2. Brohoyikéc mpocappoyéc Kot avamtoSlokn nikio

2m @don ¢ avanTuEng Tov avOPOTIVOL 0pYaVIGHOY, artd TN YEVVNOY| TOL
HEXPL TNV EVNAIKI®ON, TopaTtnpovVTOL LEYAAES LETAPOAEG, TOGO GTN doun OGO
KOl OTIG AEITOVPYIKES TOL wovotnTeS. [lapdAinia pe v avdmrtuén tov
OOUOTOC KOl TN AEITOVPYIKY TOV €EEMEN SL0POPOTOLOVVTAL KOl Ol (QUOIKES
wavdmreg. Ot petafolrés eivar 1dtaitepa EVioves o€ OPIOUEVES (PAGELS TNG
avamTuEng, 6oL Kot 0 pLOUOS TG avénong elvat mo YnNAdC.

Avaotnua kot poOuog ovantoéng

['evikd o puOUOG TG avdmTuéng ToV aVOPOTIVOL OPYOVIGHOV Eival GTiUEPD
YVOoTds. AmO TNV TOANOTEPT, KOl  OVTITPOCORTELTIKOTEPT  YPOPIKY|
napdotacn, Tov De Montbeillard amd T1g petproeig oo Y10 Tov, katodapaivet
Kavelg 0Tt and v yévvnorn Kot HETA O PLOUOS NG COUATIKNG OVATTUENG
peltoveton ovveyms. H peiwon avty Eekwvael paydaio and tov 40 unva g
euPpouikng nhxiog kot deiyvel va otapatd 6to 6-8o0 £tog TG NAKiag, KaTd TNV
evoldpeon oApotikny avénon (mid-growth spurt). v nlkia tov 13-15 yuw 1o
ayopuo Ko 12-13 ypdvav yw ta kopitoia mopatnpeiton pa andtopun avénon
oL pLOUOY (aApatiky avénon g epnPelag - adolescent growth spurt) kot ot
ocvvéyewn akorlovbel o e&icov amdtoun peiwon, n omoia emPpadvveral ot
@aon ¢ evnlkioong, Ayo mpv unodeviotel (Tanner 1962). IMa to cvyypovo
eMN VKO TANBLoPO ot Tapoamdve nAkieg Oa tpémel va vroroyilovrat 1 xpovo
7o k4t (ovyk. Maviloypidt-Meapion et al. 1986).

Koatd tov Malina (1978) ot kOpior mapdyovteg mov pvOuilovv v avénon
Kol oavATTLEN TOV OPYOVIGHOL €ival O YOVOTUTOC, Ol OPUAVEG KOt 1) SLTPOOT).
Kovtd ¢' avtodg dAlot mapdyoviec Ommc acOéveleg, KALATOAOYIKEG Kot
TePPUALOVTOLOYIKEG LETAPOAEC, 1] PLGIKT OPACTNPLOTNTA, Ol EXOYES TOL £TOVG
KOl KOW®OVIKOOIKOVOKOL mapduetpotr exnpedlovv to pvbud g avénong,
xopic va gtvor mavta EekdBapn 1 puOGTIKY TOVG AetTovpyia Kot 1 EMIdPAOT|
TOVG.
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O pvBudc avantuéng kol pIipavong Tov opyavIcHoD EAEYYXETAL OO TOV
YOVOTUTIO, OTMOC OPNVOLV VO CUUTEPAVOVLUE €peuveg 6€ HoVOLLY®TIKE Ko
dlvyotika oidovpa. O Sklad (1973) e&etalovrag ™ okeletikn nhkio MZ kot
DZ d1dvpmv g mpoegenPikng kot epnpPikng nikiog apnoe va eovel kabopd,
Ot o€ AMyeg povo mepmtdcels Twv DZ 130 pmv damotovotay Lo TadTion 6To
OTAO10 TNG OKEAETIKNG OVATTTVENC, VM TO avTifeTo cuVEPauve ota MZ didvpa.
Ye GAlec Olypovikég €pevveg AV oto PLOUd avamTLENG TOV SOVLUMV
(Fischbein 1977a, 1977b, Sklad 1977) damotdbnke 6T 1 €O AOENGN TOL
Vyoug glye peyaddtepn opotdtnta oto MZ didvpa oe oyéon pe o DZ 6idvpa,
HE avTioTOyM OMHOOTNTA EVOPENG TNG OAUATIKNG avénong ¢ epnPeiog (MZ:
81 %, DZ: 43 %). H opotdtta g tontdypovng petdfoaons and to £va 6tadlo
wpipaveong oto dAro ntav 88 % ota MZ kot 30-39 % ota DZ sidvpa (Sklad
1977), ev®d m péon dweopd g epumvapynsg oto MZ kopitoia frav 0.29 ko
ota DZ 0.71 ypdévwa (Fischbein 1977b).

Koatd tov Tanner (1962) o puBuog g avénong kot 1 Evapén g epnPeiog
eaivetol vo eEAEyyeTan amd yovidia, To omoia eivat gv pépet 1 olkd aveaptnta
and ekeiva wov pvBpilovv to TEAMKO péyebog ¢ avantvéng. H dmoym avt
eoivetal va emaAn0eveTol 6TIC TAPATAVE® HEAETEG TOV SOVUMV.

H enidpaon g ovowng Opoactnpudtnrog kot Kot emEKTAON NG
TPOTOVNONG 6TO PLOUS NG COUOTIKNG AVATTUENG KOl YEVIKO GTO. GOUOTIKA
YOPOKTNPIOTIKE, 1004TEPA GTO OVACTNUO, OomoTeAel €va TAAD EPAOTNUA.
Yvykpioelg 0OANTOV Kol aBANTpLOV pe pun abilovpevo TAnBuoud avepmvovy
SpopEG MG TPOG TO PLOUO TNS AVATTVENC.

Ye pepwcd abAnparta, Onmg evOpyavn YOUVOGTIKY, UTOAETO, KOAMTEXVIKO
natwdl, katadvoelg kot otifoc, dmov n €vrovn mpondvnon apyilel mpwv v
®PILOVeN TOV PUAOL, 1| ELUNVOPYN TTapATNPEITAL e oNUOVTIKT KaBvoTépnon
omv niia, pe eéaipeon v kolvuPnon, (Malina et al. 1973, 1978, 1979,
Maerker 1979). Avédivon tov pvBpov avantuéng tov VYoV Kat Tov Pépoug,
Kafdg Kot g wpipavong tov eOA0L 6Tovg afANTéG Ko Tig afANTpleg g
eVOpPYaVIG YOUVOOTIKNG o€ oyxéon pe un abiovpevovg (Buckler and Brodie
1977, Ntavng 1986, 1988) 1 oe oyxéon ko pe koAvupntpieg (Peltenburg et al.
1984, Theintz et al. 1989), £6e1&e 0T 1650 01 0OANTEG OGO Kol 01 AOANTPLEG TNG
evopyavng yopvaotikng yopaktmpiCovioar and poa kabvotépnon 1-2 ypdveov
OTNV AVATTLEN.

To younAd avdotnuo otnv €vOpPYavn YUUVOOTIKY OMOTEAEGE EVO EVIOVO
EPOTNLLO, 0V OPEIAETAL LOVO GE YEVETIKOVG TOPAYOVTEG 1| eMNpedletal amd TV
oy opipgavorn tov VAL Kot YEVIKA amd v emPdpuvon Tng Tpomodvnong.
H dmopén oumg dwwpopdv oto avdotnuo amd TG apykés mMMkiec g
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TPOTOVNONG GE GYECN HE GuvopnAko pn abiodpeva modid, kabmg Kot ot
SLLPOPEG TOV OVOGTHUATOC KOL TG MPIUOVOTNG TOV YOVEWV TOVS, TEplopilovv
apKeETA TO TEPOMPLOL PIOG EMPPONG NG TPOTAHVNONG, EVICYLOVTAG TNV
KAnpovopkn tpodidBeon (Ntavng 1986, 1988, Theintz et al. 1989).

And Vv  GAAn  mAevpd, Ol OTATICTIKO UEYOADTEPEG TIUEG TOL
mapatnpnOnKav ot1o @dacua TG avATTLENG OTO OVAGTNHO KOALUPNTPLOV
(Astrand et al. 1963) kot koAvuPnrov (Nuwordnovrog 1990) oe oyéon e Tov
un abrovpevo mAnbvoud eaivetor va ogeiletol €& OAOKANPOL GTNV TPOWPN
Boroykn avamtuén tov koAvupntdv kot koilvppntpuov. Kotd tov Malina
(1979) dev vmbpyel kapd €OAoyn poptvpion pog avENTIKNAG emidpaons g
TPOTOVNONG GTO OVAGTN LA, TOPE LOVO GTO EDPOG KOl GTOL OVOPYOVOL AANTO TV
oot@v. Ot pepovopéveg mtaidtepeg mapatnpnoels (Beyer 1896, Schwartz et al.
1928, Adams 1938: avagopd Malina 1979), kabng kot vedtepeg (Ekblom,
1969, Eriksson 1972) poag peyoAvtepng adéEnong oto VWog, HETE amd &va
€0A0YO SIACTNUO TPOTOVNONG, OPEIAOVTOL TPOPAVAOS GTNV OALOATIKN avENON
¢ epnPelag n omoia dev eAéyyOnke cvomuotikd otic peréteg avtég (Malina
1979).

Qotoco n mwoMd dmoyn tov Steinhaus (1933), 611 o1 méoelg mov
OVOTTTOCCOVTOL OTLS EMPUGELS Amd TIC 0oKNOELS TailovV d1EYEPTIKO POAO GTNV
KaTé UNKOG avENoTm TV 00TV, evad OTav vrepPaivouv éva Oplo avoyng
TPOKOAOVV KaBLGTEPNOT NG AVENCTG, TOPAUEVEL YloL TOALOVS ELAOYOPOVY|
péxpt Tig pépeg poc. Nedtepeg Epevuveg OUMG LLE TPOGEKTIKOTEPT LEBOSOAOYIKN
TpocEyyion dgv evBappivouy o TETola kd0yT.

Ot Reznickova et al. (1981) g&étacav yia 3 ocuvveydueva ypovia veapovg
afntés OSwedpov abnudtov ond ta 12 fog ta 15 TOUG YPOVIQ,
KaTOTdooovTag Tovg pall pe v opdda eAéyyov oe 6 opdadeg (eAEyyov,
ToonNAAteG, KOTMNAATEG, YOKeL eml mhyov, duapopovg Ko abAntég mov
eykatélewyav). E&etdloviag tavtdypova Kot TN OKEAETIKN mMAKia, Ot
ovyypoeels katéAngav oto cvumépaca, 4Tt oVTe T0 avdotnie 00Te 0 PLONOS
™G Proroyikng wpipavong ennpealetor Oetikd 1 apvnTiKd omd v Tpondvnon.
2T0VG TOONAATEG OOMIGTMGAY LU0 GNLUOVTIKY VIEPOYN AMO TIG AAAES ONAOEG
0TO OVACTNUO, TOV JTNPNONKE Kol oTo TPio YPOVIQ, HUE U0 PELOTIKY OUMG
Tdon, TPOcdidovVTAS TOoug éva younAotepo pvbud avdamtvéng. H e&nynom
Bprokotav oTnV €TIONG ONUAVTIKTY VTEPOYT TOVG OTN GKEAETIKN NAKio. Evd ot
vrdAouTES opAdeS Pprokotay oty ePnPikn avarntuén, ot afAntég avtol eiyov
nepdoel NON o1 pUeTePNPikn edon yi' avtd eiyov PEYAAVTEPO OVACTNHO KoL
puepdtepo AoV puOpd avénomng.
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Ot Wanne and Valimaki (1983) e&étacav veapoOg abintéc Ko abAntpleg
tov otifov (n=106), yopiopévoug o€ 3 OUAOES OVAAOYO LE TIG MPEG TNG
dpokng tovg mpomodvnone v efdoudda (>10, 6-10 ko <5) Ko TOLG
ovykpwav pe aviioyo un ablodpevo mAnbvoud (n=161). Ae dwmictocav
Kopd 010popd 6To puoUo TS avATTLENG TOL AVOGTLOTOC, OVTE OVALESH GTIC
OUaoES TV aBAOVUEVDV, 0VTE GE GYECT UE TIG OUAOES TV U1 aBAOVUEVOV.

Yuvoyilovtog AOuTOV HITOPOVUE VO CUUTEPEVOVUE OTL ol EMIOPOOT NG
doknong M g TpomdVNong otov pulpd ™G GOUATIKNG avamTtuéng Kol 6To
COUOTIKO VYOS paivetal, cOLPva e to ototyeio g PpAoypapiog, paiiov
amifovn. XvvekTiudvtag ™V Ploloyikn NAKio Kot TG KANPOVOUIKES TACELS
e€nyovvion oyeddv OAeC ot apykd "QovoUEVIKES" SloPOpPES, UNV APNVOVTOG
eplopla Yo £vo BAGIHO OYVPICHO oG BETIKNG N apVNTIKNG EMOPOONG TNG
TPOTOVNOTG.

IMveton Opwg Katavontd OTL 1) SOUIKN Ko AEITOVPYIKT SLOLPOPOTOINGT TOV
OPYOVIGLOV KOTE TNV aVATTLEN, KAT® amd TO TPIGUA TV d10popdV 6To puiud
avamTLENG, dNUIOVPYEL Hio TPAKTIKY SVCKOAID GTOV EVTIOTMIGUO EMOPAGE®V N
TPOCAPLOYDV TNG Tpomdvnons. H mpdwpn kot Oyiun avantuén tov modidv o
ONUOTOO0TEL HOVO O10POPES OTN COUOTIKN OVATTUEN, OAAL Kol OTN HLIKN
dvvaun, Kol GE AEITOVPYIKO YOPUKTNPIOTIKA TOL KOPOl0-KLKAOPOPIOKOD
GLGTNOTOG, OT®G TOV YKo TG Kopddg kot tnv VO, max (Hollmann et al.
1965, Hollmann und Bouchard 1970). Ot peyoddtepeg S1apopég 6T GKEAETIKN
NAIKIO AVAQOPIKA LLE TN YPOVOAOYIKT TOPATPOVVTOL GTHV GAcT TS pnPeiag,
ota ayopwo ota 13 ypdvwa (3.4 xpdvia) kot ota Kopitola ota 11 ypovia (3.0
yxpévia) (Hollmann et al. 1983).

Altzmo cwuoatino Bapoc Kol coUuATIKO Ainoc

Kotd v Parizkova (1973) vyevikd 1m mpomdvnon Kot 1M QUOIKY
dPacTNPLOTNTA TPOKAAEL Lo adENOT) TOV dAmov Gopatikov Bapovg (AZB) Kot
pa peimon tov copatikov Aimovg (ZA). Avtd 1oydel TOGO Yo To EVAAKO 0G0
KOl Y10 TOL 0VOTTUGGOUEVO (LTOLLOL.

Téooepig opdde ayopudv (n=96) e&etdotniay dwoypovikd and ta 11 éwg Ta
15 tovg xpovia (Parizkova 1970, Parizkova and Sprynarova 1975). Ot opddeg
YOpicONKav avaroyo LE TNV QLGIKN OPACTNPLOTNTA GE O) L0 LE CUOTNUOTIKY|
afAntikn mpomdvnon (6 dpec/Pdoudda), B) pia Le GLGTNUOTIKY TPOTOVIOT| OE
afAntikd oyoieio (pHovo ywoo v mepiodo NG €peuvag), Y) MO UE N
GULGTNUOTIKN TPOTOVNGN KoL O) L0 LE LT TPOTOVOVLEVOLG TTEPAY TNG PUGIKNG
aywyng oto oyoAeio. Xwpig kopd d1popd otV YPOVOLOYIKY] KOl CKEAETIKN
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NAio. Kotd TN ddpKen TG EPELVAG, Ol TEGGEPLS OUADES TAPOLGIOGAY Lo
Opoll  OVATTTVEN TV AVOPOTOUETPIKAOV  YOPOKTNPoTIKOV. Ot poveg
OTOTIOTIKEG OPOPEC JOMIOTOONKAY GTNV avENoT TOv MOV COUOTIKOD
Bapovg Kot Tov oAk cOMaTIKOD Ao,

H opdoa pe v meprocdtepn npondvnon (o) mapovsioce pio peyordtepn
avénon tov AXB kot 01€QPeEPE ONUAVTIKG GTOV TEAEVTOLO YPOVO ATd TOV TPMTO
oe OYeTkn kot oamoilvtn tywn. H opdda pe 1t xapunAotepn  @LGIKN
dpaoctnpomta (8) O¢ dwpopomombnke onNUAvVTIKE Katd TN OSdpKel NG
épevvac. To mocooTd ToV cOUATIKOD Alovg de HeETAPANONKE GTATIOTIKA GTNV
opdoa (0), mopovcioce OUMG TN MHEYAAVDTEPN avénon o€ amdivtn tyun. H
opdoa (o) glye ™ peyoddtepn peiwon tov oyxeTkod Almovg Kol onueinwce po
OTOTIOTIKA onuavTikny dtapopd amd v opdda (8) otov tedevtaio ¥pdvo g
£pevvac, eva dg dlapopomotdnke g amdAVTN TIUN.

[Topdpoleg dtapopés LETAED TOV OUAdMV HE TNV YNAATEPT KOl YOUNAOTEPT
QULoIKN dpaoctnprotnta Jdomictwoav ot Parizkova and Sprynarova (1970,
avagopd Parizkova 1973) mapaxorovbadviag éva pikpotepo detypa (n=41) and
T0. ATOHO TOV TECCAP®Y Opadmv péxpt ta 18 tovg ypdvia. Ot peyoddtepeg
dtapopég onuemdnkay otnv nlikio tov 14-15 ypoévov.

Ot Gilliam and Freedson (1980), e&etdlovtag v enidpacn evdg physical
fitness mpoypappatog 12 efdopddmv oto oyoieio oe 7-9ypova madid, o€
dwmictooav Kol dtpoponoincn avapesa oty tepapatiky) (n=11) kot v
opdoa eréyyov (n=12) otn cvotacn Tov copatog (AXB kot AMmog), aAld ovte
otv VO, max kot to. Midio tov aiportog. To mpdypappa 6 amotelobvtay
and 25 min oagpdfiov Kvpimg acknoewv pecaiog évioong, 4 @opéc v
efdopdda, evd n opdada eréyyov eiye kot kavova 2 pépeg v efdopdda
evokn ayoyn. H dweopd onAadr omm ouoikn opactnpdtmro twv 000
OUAO®V OV NTAV PEYAAT KOL 1] EVTOOT GYETIKA YOUNAY.

Mo onpavtikn peimon Tov oyetikod Aimovg damictmoay Kot ot Rotstein et
al. (1986) oe 10-11ypova ayopro petd amd 9 POOpAdES SIAELUHOTIKNG
TPOoTOHVNoNG. AV Kot 1 mocooTioio peimon Nrav aplfunTikd LeyaAvTEPT 0o TN
peiwon g opadag eréyyov (1.6 évavtt 0.4 %), evtodtolg n d1popd LeETOED
TOV OpAd®V Ogv NTOV OTOTIOTIKE onuovtiky. H dlmn copotkn palo oe
JPOPOTOMONKE CTNV TEPAUOTIKT] OUAON UETO TNV TPOTOVNOY|, EVAD GTNV
opdoa eAEYyov avénbnike onuavTIKA.

Av Ko TeEMkd 0ev givar YvooTd TOALE epeLVNTIKA dEGOUEVE GYETIKA LLE TNV
enidpaocrn G mpomdvnong o1 GVCTUGT TOV GAOUATOG OTH OWAPKEWG TNG
avamTuENG, TO amotéAecua Qaivetal va givonl mOPOUO0 LE TOVG EVIAIKEG,
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oniadn o peimon tov copatikov Admovg (Pollock 1973, ACSM 1990).
[TBavn eivon emiong ko pio abEnon tov dAmov copatikob Bépovg.

Mévietn agpofia ikavoTnTo

H BeAtimon mapapétpov mov oyetiCovror pe ™ péytotn aepdpio tkovotnta
amacyOAnce amd maAld Tovg €peLVNTEG. 20TOCO GUYYLOoN EmKPATEL HEYPL
ONUEP GYETIKA UE TO av 1 TPOordvnon cLUPdAdel Tpaypatikd otn Peitioon
o€ OLEG TIG PACELS TNG OVATTVLENG TOV AVOPDOTIVOL OPYAVIGLOD.

Tic dpopéc PeTa&d CLGTNUOTIKA TPOTOVOVUEVOV (2 Qopég T Pooudda,
Yo 2 ®peg) ayopudv Kol kopttoudv amd ta 11 tovg puéxpr to 14 ypovia,
AVOPOPIKA LE TO TodLE TV avTioTOy®V NAMKILV, e&étacav ot Scheusing und
Rieger (1964). I'ia 10 oKOmd 0LTO TPAYLATOTOINGOV 1oL SLOYPOVIKY| EPELVA LIE
T, TPOTOVOLEVO TTondld (44 aydpia kot 45 Kopitola) Kot pio yKEpoio Pe pun
aBrovpeva (37 ayopua kol 35 kopitowa). Ta cCOUATIKA YOPAKTNPIOTIKO TOV
TPOTOVOUUEVOV OOV Katd TNV ovamtuény tovg, and ta 11 péypr to 14
xpévia, Oev dépepav and o avtictoryo TV un abAovpévev and kdbe niwia.
Q61000 HATICTOCAY ONUAVTIKEG dl0POPEC 6TOV dYKO TNG Kapdlds, omnv VO,
max (améAVTN Kol oXETIKN) Kot 6T0 Or-maApov, ot omoieg otig nAkieg 12 ko
13 ypovov eiyav yuoo ta ayopa to pikpotepo péyebog (oto Or-modpod un
OMUOVTIKES) Kol Yo To. Kopitold To peyolvtepo. Ot oyetikés TIHéG Tov OYKOL
Kopodc kot e VO, max ota aydpio amd to 13 ypdvia Ko petd dépepav
TOAD Alyo PETOED TPOTOVIUEVAOV KOl 1) TTPOTOVILEV®V, KOl OEV TOPOLGIOGOV
avénon pe v avénon g nikiog ovTe ot AyOpla OVTE GTA KOPITSLaL.

Ot ovyypageic omédmoov TG SPopés ovtég oty emidpacmn TG
TPOTOVNONG, €EOUOIDVOVTOG TNV TPOGOPUOCTIKOTNTA TOV OVOTTUGGOUEVOL
OPYOVIGLOV HE VT TV evnAiKeov. Agv e€étacayv wGTOGO TOV TOPAYOVTIO TG
Brodoyikng mlkiog, 1M Omolo GCUUPOVO HE TIG YPOPIKES TAUPOUCTACGELS OEV
eaivetor va Ntav N O 6TIg GLYKPVOLEVEG OpddeS, xmpic va TapaPréneTal
QUOIKE, OTL GLYKPWOTAY TIHES OlOYPOVIKAV UETPNCEWV HE EYKAPOLEG
LETPT|CELS.

O Labitzke (1969) oe o ovykpion 1lypovov ayopiov (n=21) kot
Koptrtowdv (n=20), to. omoia ota TeAgvtaia 2-3 ypdvia £KOVOV GUGTILUATIKY|
nmpomovnon (koAvuPnon), pe anporndvnra kopitsio (n=60) tng idwog nikiog,
dlmicTwoe OTL TO TPOTOVNUEVA KOPITGLOL EIYOV GTATIGTIKA UEYOADTEPES TIUESG
omv VO, max (2.18 évavtt 1.71 1/min), otov dyko kapdidg (496 évovtt 393
ml) kot oto Oz-mokpod (10.7 évavtt 8.5 ml/bt). Ov dwapopéc Mtav emiong
ONUAVTIKES OTIG OYeTIKES TIHEG TG VO, max (57.9 évavtt 47.4 ml/kg/min) kot
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0V oykov ¢ kapdas (13.2 évavtt 10.8 ml/kg). Ta mpomovnuéva aydpio
SLEQEPAY OO TOL TPOTOVNUEVOL KOPITOLa, e HEYOADTEPES TIUEG LOVO oty VO,
max (pe 2.40 1/min ko 62.7 ml/kg/min) kot 610 Oz-mtodpo0 (pe 12.0 ml/bt).

Onwg emonuaivel 0 ouyypaeEas, ot dlapopés otny NAkia towv 11 ypdévov

petald  TPOTMOVOUUEVOV  Oyopldv Kol  Koputolwdv  poAg  apyilovv  va
dlapaivovtol, eve elval YopaKTNPIOTIKA LEYOAEG GE GYECN LE TOV OPOTOVITO
minBoopd. Kotd v dmoyn tov, avtd amodidetar oty emidpoon 1ng
TpomdvnonG. Xe cuvéylon TV eetdoewv Yo 6 cuveydueva xpovia, 6to id1o
TPOTLTO KO avEAvovTag To detypa Tov 11yxpoveov adAntdv kot adAnTplidv ot
207, amokopicOnkav to 010 amoTEAECUOTO, UE TOAD UIKPEC OMOKAICELS Omd
xPOVo G€ xpdvo and Tig mapomdve Tipég (Labitzke und Vogt 1976).
Ye mapopown amotedéopoto katéAn&av ot Chrustschow et al. (1975)
ovykpivoviag mhve amd 500 veapodg abintég kot abANTpleg SapOp®V
abAnudtov pe wtopikd tporndvnong 1.5-2 ypdvia. Toéco o1 abintéc 660 kot ot
abAnTpleg avtoyng (koAvupnomng) dEeepav CNUAVIIKA GTOV OYKO TNG Kapoldg
(oxeTiKn Kot amOALTY TN) OO TOV AVTIGTOLXO UN TPOTOVOUUEVO TANBLGUO,
oe Okeg T mlxieg (12-16 ypdévia). AvtiBeta, ovvopuniukoi ToLG
aOANTEC/aBATPIEG TOOTNTOG KOl 10YVOC OEV ElYOV CNUAVTIKES SLPOPES Ao
TOVG U1 TPOTOVOVUEVOVS KOl TOPOLGIaloV GTATIOTIKA HKPOTEPES TIUEG Omd
ToVG aOANTEG Ko TI abAnTpleg g koAvpuPnong. Agloonueimto glvan emiong
otL ot Torkavtodyor afAnTég kot afAnTpleg T KOAOUPNoNG elyav oTOTIGTIG
UEYOADTEPES TIUEG amd TOVG LETPLOVG TNG 1010g nAkiag. Kot edd o1 cuyypapeig
ATEOWGOV TIG OLLPOPES BTNV EMIOPACT TNG TPOTHVNONG.

Ievikd, n cOykplon veapmdv aOANTOV Kot 0OANTPIOV avamTLEIKN G NAKIoG
pue ovtiotorye un  abroduevo  dtopo  eykvpovel TOAAODG  KvdUVOLG
pogpyOeEVOLS amd dvo myéc: o) H emhoyn kou n e£EMEN kdmolmy Toudidv o€
abAntéc amoutnocwv mpowbel dtopo mov dwbéTovv amd  KANPOVOUIKN
npodiideon YNAGTEPES AELTOVPYIKEG IKOVOTNTEG KOU KOT EMEKTOOY KoL
JPOPOTOMUEVOL SOUKA 1] LOPPOAOYIKA Yapaktnplotikd. B) Ot mepiocdtepot
veapol afAntég kal abATpieg TG TpoePnPikng nAkiog opeiAovy TIg KOAVTEPES
TOVG EMOOGELS G€ oL TPOWPT PLoAoykn avamtuén vavil ToV GAA®V TodIMV.
Onotodnmote Aowmdv amAd GLUTEPAGHO, OTL 1] TPOTAHVION GTNV AVOTTLELKN
nAio. tpoxoarel mpocheteg PloAOYIKEG TPOCAPUOYES, EMEWN OLOMICTOVOVTOL
owpopéc petald abiovpévov kot pn aBAOLUEVOV GUVOUNMK®V TodOldV,
nwepkAeiel pkpd mocootd oA felag.

Ta mpoPAnpata avtod Tov €ldovg Eemepviobvior av M pebodoroyikn
TPocEyylon mePAOUPAvVEL Lo TEWPOUOTIKY KOl Hit Opddo €AEYYOL TOL
eEetalovtal dlaypovikd, EeKvavtag pe TIG 101eg mpoimobéoels. Av my. 1
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TEWPAPATIK] opddo mepthapuPdvel emieypévovg abintég 1o mpoOPAnpa TV
APYIK®OV OlPopaV, KOOMC Kol NG Opopds YEVETIKOV OLVOKOD glval
MyOTEPO 1 TTEPLGGATEPO VOPKTO, OVAAOYO WE TNV TPOTOVNTIKY NAKio TV
eetalopévov. Mo 6elpd S10pOoVIK®OV EPELVOV GTNV TPoePNPiKr| Kot epnpikn
nAkio TapovcldleTol 6T GUVEKELD.

M opdda (n=6) 11ypovov ayopidv vrofAndnke and tov Ekblom (1969)
o€ £vo TPOYPOUILOL TPOTTOVIONG, EVA 1oL OEVTEPT] OLAdA, ATOTEAOVUEVT OO 7
aydpila g dtog nAkiog, amotedAovoe TV opddo eAEYyov. Metd amd 6 pnqveg
TPOTHVNONG N TEWPAUOTIKT opdda Peitidbnke oty andAivtn VO, max Kotd
15 % (amd 2.15 o 2.48 1/min) xou ot oxetikn katd 10 % (amd 53.9 og 59.4
ml/kg/min), evd n opdda erEyyov dev mapovcioce Kapd dwpopomroinon. Xe 5
aydplo TG TEPOUUOTIKNG OUASAG TOV GUVEYIGOY TNV TPOTOVNON Yo GAAOVG 26
unveg,  telkn Bertioon g VO, max ftav 55 % évavtt pog Bertioong 37 %
ota 4 evamoueivavia aydplo g opddag eréyyov. H PeAitiomon ouwg g
oyxetikne VO, max frav Ko oTig 000 opdodeg idw (7 %).

Onwg avagépel 0 cLYYpPAPENS, 1| TEPALATIKY OUAON TOPOVCINcE KOTA TN
SUAPKELDL TNG TPOTOVNONG L0 ETTAYLVON GTNV AOENGT TOL VWYOLGS, OV GLVEPRN
OUmC TO 1010 Kol otV opada eAEYyov. Q¢ ek TovTov Bewpeitan aueiforo av n
peyoAvtepn Pektimon ommv  TEWPAPATIKY opdoo mpogpydtav  amd TNV
TPOTOVNOM).

Ot Daniels and Oldridge (1971) e&étacav 1t dwpopomoinon TV
COUATIKOV KOl OVOTVEVOTIKOV YOPAKTNPIOTIK®OV, KOODC Kol TNG OPOUIKNG
emidoong o€ dpopo 1 kar 2 wdiov, oe 14 aydpro nhkiog 11-15 ypovav, yo pio
nepiodo 22 unvav dPOopKng TPoTovNoNgs. e 6 amd ta ayoplo Tov eEeTdodnKay
oe OAn v mepiodo tov 22 unvov mopammphnnke o avénon e VO, max
Katd 22 % (amod 2.33 oe 2.84 1/min) kot pua Pertioon g dpopkng owovopiog
oe vropéyloto €pyo (VOy/kg og 4hento tpé&yo otabepne tayvtntog ota 202
m/min) xkotd 12.5 % (amd 52.0 og 45.5 ml/kg/min). EE’ aitiog tng abEnong tov
Bapovg xatd 23 % (9.2 kg) n oxetwkn VO, max dev mapovcioce Ko
HeTafoAn.

To 1010 amotéleopa mpoékvye amd to dedopuéva Tov 14 ayopidv (yu
peyoAvtepn Toug Pertioon og didotnua 12 pnvev) otnv amdAvtn Kot GYETIKN
VO; max. H xaté 11 % avénon g andivtng VO, max de cuvodsvotay ond
KOpd HeTaBOoA] TG OYETIKNG, AOY® NG MOPAAANANG avénomng tov Pdépovg
katd 13 %. H enidoon oto 1 kot ota 2 pida Bertidvobnke onuaviikd Kotd 32
kot 63 sec avtictoyo. H Beitioon avt) amododnke and toug cuyypageic oty
BeAtioon wuplwg g Opokng owkovopiog kot iowg g  avaepdfiog
KAVOTNTOG TOV SOKIUACOUEVDV.
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Av Kot 1 adENoN TOL OVOCTHHOTOS TNV £PELVA AT deV MTaV TOGO YNAN|
(11,2 cm ywoo 22 puniveg ko 6.4 cm yoo 12 uiveg), mov vo LTOONAMVEL Lol
oAlpoatik] avénon ™c eopnPeiag, N Pertioon omodideTon Kvpiwg oTOV
napdyovta avantuén. H éldewyn opddog eléyyov dev apnvel mepddpio
TPOGIOPIGHOV TNG EMIOPAGNS TNG TPOTOVNONG.

O Eriksson (1972), petd amd 4unvn npomoévnon (3 eopég/ Pooudoan) oe 12
ayopw 11-13 ypovev, dwumictwoe po avénon e VO, max kotd 19 % (and
1.86 o€ 2.21 1/min), Tov 6yKov g Kopdldg katd 10 % (amd 496 oe 544 ml),
™G oAMKNG aposearpiving kotd 10 % (omd 389 oe 428 gr) kar Tov dyKov
aipatog Katd 12 % (and 2.92 og 3.28 1). H avtictoymn avénon g VO, max
/kg copatikov Bapovg tav 16 % (amnd 41.8 o 48.5 ml/kg/min).

To peovékmua 6' awTég TIg peTpoels etvart 1 ALY TG ORAdOG EAEYYOV.
O Erikson (1972) diver i dwopbwon oty avénon g VO, max Adyw
avantuéng, n omoia kateBalel to mocootd Pedtimong oe 14 %. Me o opmg
péon avénon vyovg 3.5 cm o1t JpKEW TOV 4 UNVAOV NG TPOTdvNnoNng,
Bewpeitar BEPato O6TL 01 TEPIGGOTEPOL OO TOVS SOKIHLALOUEVOVS TNG EPEVLVOC
Bpiokdtav otV oApotiky avénon g epnpPeioc.

Tnv enidpaon ¢ dpoukne tpordvnong 12 efoopddwv, eétacay eniong ot
Brown et al. (1972) oe 12 «xopitoia 8-13 ypovov, mopoakoAovOadvtog
TapdAANAa Yoo 6 Boopddeg Kot pio opddo 8 un mpomovodevav Koprtoidv. H
npomovovpevn opdda (9 mepumtdoelg mov e€etdoOnKav Ko mPWV TNV
npondvnon) Pektiwbnke ommv VO, max /kg xatd 18 % otic 6 Pdopdoeg ko
Kot 26 % otic 12 Bdouddec, evd n opdoa eAEYxov Oev £0€1Ee Kol LETAPOAN
010 ddotnua Tov 6 unvov. H Beitioon Ntav eavepr| oe OAeg TIg NAkieg TV
TPOTOVNUEVOV  KOPLTOLDV. To 0moTéAECHO OGTOCO OVLTNG NG £PELVAG
EMOEYETAL APKETN KPLTIKN AOY® TV GOPap®dV HeBOS0AOYIKMDVY TNG OLCGAPEIDV.

Xe pa dwypovikn épevva (Sprynarova 1973), eEetdoOnke n enidpaom g
nporndvnong omv VO, max o€ Tpelg opddeg ayopldv (n=39) amd ta 11 péypt
o 18 tovg ypoévwi. H pio opddo mpoypotomolohce £viovn) GLGTNUATIKY
wponodvnon (4-6 dpec/Poopndada), pa aAAn pétpla (2-4 odpec/Boopada) Kot n
Tpit oA (kdto amd 2 opeg/ Pdoudda). Mo oyetikd peydan avénon oty
aroivtn VO, max mapotmpndnke oto dtdotnua tov 11-15 ypdvav c'drieg Tic
onadec, evd M avénon Mrav pkpdtepov peyEBovg oto ddotnua twv 15-18
ypovov. H VO, max/kg mapovcioce po onuavtikny avénon 6To StieTe TOV
11-15 xpovmv c'6Aeg Tig opades, aArd pa peiwon oto dtdotnpa 15-18 ypdvav
(OTOTIOTIKA ONUAVTIKY] €KTOG amd v mpotn oudda). H idw ewova
nopatnpninke oto péyroto Or- TAAUOV, Yot TNV ATOALTN KOl GYETIKN TLUN.
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Mo onpavtikny dtagopomoinon tov tindv ™mg VO, max petaéd tov opddmv
o0V ATOTEAEG O, TNG TPOTOVIONG VIPEE LOVO GTNVY NAKia Tov 15 xpdvov.

Ta dedopéva g mapoamdve €pevvag yuo Eva peyoldtepo aplBpd modumv
(n=96) and v nhkia tov 11 éog v nlkia Tov 15 ypdvev, Tapovsiacay ot
Parizkova and Sprynarova (1975). Mia 6ToTI6TIKA OTHOVTIKY O1LQOPA HETAED
NG OUAdAG HE TNV VYNAOTEPT PLGIKN dPACTNPLOTNTA KOl TNG OUAOAG UE TN
YOUNAOTEPN, TapoatnpnOnke otnv amdivtn kot oyxetikn VO, max, and v
niia tov 13 ypdévov ko petd, kot oty VO, max/kg AXB, pévo otnv niwio
tov 14 ypovov.

Ot Schmuecker und Hollmann (1973) e&&étacav 1t dSvvatodOTnTa
TPOGOPUOYDV OO TNV TPOTOVN oY, TPy TV NAkia tov 10 ypdvev. T 1o
okomd avtd Tpomdvnoav po. opdoa 6-7xpovmv ayopldv Kol Kopltolmy (n=12)
v 4 Poopddeg oto epyomodniato, 3 @opég v eRdopdda, otovg 160
moApovg/min, yoo 10 min. IMoapdiinia e&étacav 600 opdoeg Sypovmv Kot
10ypovav (n=10 ko 31 avrictorya) adAntdv Kot aBANTPLOV dS10pdpwV, Kupimg
aepofrov abinudtov kot g opdda (n=10) un ablovpévev ayopidv 9.3
xPOVOV. XV opdda v 6-7xpovav (Tptv TV TPOomdVNoT) Kol TNV Opdoa
tov 10xpovev efetdobnke o moapdyovtoc TG cvvibelg 6to €PYOUETPO, O
omoiog é0e1&e o un onuavtikny Pertioon omv VO, max/kg (6 %) kot o
onpoavtiky ovénon oto O,-maApov.

To amotéhecpa g mpomdvnong pali pe tov mapdyovta tng cvvhbelag
BeAtiooe (U onpavtikd) v VO, max/kg xatd 8 %, evd ot dVo opddes twv
aOAnToOV Kot abANTpLOV de 01EPeEpaV amd TV opddo Twv un abiovuévov, oute
omv VO, max/kg ovte otov 6yko ¢ Koapdwdc. Etor ot ovyypoaeeic
odnyndnkav oto cvumépacua, 0Tt TPOcapUoYEG oty oxetikn VO, max kot
Tov OyKo ™G Kopdag mpv TV NAkio Tov 10 ypdvov dev elvol eQikTég pe
TPOTOVNOT).

10 1610 ovumépaopa kKotéAngav kot ot Bar-Or and Zwiren (1973) agod
npomovnoay yo 9 Bdopddeg aydpra ko kopitoia 9 kot 10 ypovav (n=91). H
TPOTOVNOT TEPLELYE SIOAEUUATIKES, OpOoIKES emPapdveelg katl ywvotay 2, 3 1
4 popéc/Poopada. Mapd Tig oNUOVTIKEG PEATIOCELS TOV TOUSLOV OTIG SPOUIKES
emdooelg, 0 dmoTmONnKe KOl oTATIGTIKG onuoavtikny Peitioon o VO,
max.

To amotéleopo TG TPOTOVNONG O GYESN UE TNV £VTaoT TOV epebicudtmv
egetdobnie amd tovg Massicotte and MacNab (1974) oe 3 opddec ayopiwv
nikiog 11-13 ypovav, yio éva ddotnua 6 Boopddmv (3 @opés/fooudada e
dbpkera 12 min). Ot tpeig opddeg mpomoviOnKav 610 epyomodniato, N kabe
o avtiotoyyo pe 170-180, 150-160 kot 130-140 6¢./min, evdd po té€taptn
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opada amoterovoe TV opdda EAEYXOV. Mo GTaTIGTIKA oNUAVTIKY PBeAtioon
otv VO, max mopatnpndnke povo otnyv pdtn opdda, 1 omoio Tpomovionke
pe v ynAdtepn évtaon (omd 2.0 o€ 2.3 I/min - mocootd 15 % won and 46.7 oe
51.8 ml/kg/min - tocootd 11 %). H Bertioon g VO, max cvvodevdtav and
o eniong onuovtikny Peitioon tov Oz- maipov (and 10.4 oe 11.8 ml/bt). Ot
GAAEG opadeg dev €oe1&av kapd otapoponoinon. Ot awENocelg 610 avacTnUa
Kol T0 BAPOg OEV NTAV OTATICTIKA CNUAVTIKES 6€ Kopud opdda. Mo ektipnon
®OTOG0 NG AVATTUENG TV OOV GTNV EPELVO. OVTH OEV UTOPEl va yivel
AOY® TOV TEPLOPIGUEV®V GTOLYEI®V TTOV divovTal amd TOVG GLYYPAPELS.

Ou Stewart and Gutin (1976) mpordvnoav yio 8 efdouddec o opado
(n=13) ayopudv nhkiog 10-12 ypovdv pe SIHAEUUOTIKN TPOTOVIOT], EVAD GALN
11 aydépla g d1ag nhkiog arotehovcav v opdada eréyyov. Kapd dwpopd
dev mapatnpnnke oty VO, max (oyetikn]), obte petald tov opddwv, ovte
TPV KO PETE TNV TPOTOVIOT|, O€ KAmOold amd Tig 000 opddes. Ot cuyypaeig
eENynoav TV ovdETEPT EMIOPACT] TNG TPOTOVNONG LLE TN CYETIKA YNATN QLGIKN
dpacTNPOTNTO OV TOPOLGSLAlovY To. ol avTAG TG NAkiag, M omoio
avtiotaduilel evoeyopévag v emidpacn tng npomdvnong. Ot amdAVTEG TIUES
¢ VO, max d¢ divovtal otny £pgvva auTh.

O Weber et al. (1976) npondvncav Evav amd tovg adeApovg 12 (gvyapudv
povoluyotik®dv ddvpmv (4 Cevydpla 10 ypovav, 4 13 kar 4 16 ypovav) yio 10
Boopddes. Xto téAog TG mTPomdVNoNG SomicTOoAY o HeyaAvTepn PeAtioon
otV VO, max otovg 10ypovovug kot 16ypovoug mpomovnuévoug d1dvpovng (23.5
kol 20.5 % avtiotora, P<.05) avagopikd pe TOLG ATPOTOVNTOVS QOEAPOVG
toug (11.8 kot 3.2 % avtictoya). Ot 13ypovot didvpot dpmg Tapovsiocay TV
Ot adEnon pe tovg adehpovg Tovg (Tpomovnuévol: 14.2, ampondvntot: 16.0
%). To yeyovog 6tL o1 13xpovor 6idvpot petd amd 12 univeg amd v Evapén e
TpomOVNONG Elyav o avénon o6to avacTUe KoTd 8 cm, 00NyNcE TOLG
oLYYpaPelG 6T0 cLUTEPAGHA, GTL Ot didLpoL avTol BPLoKOTAV GTNV OALOTIKN
avénon g epnPelac. Znv épevva avtn exepdletar n vdbeon, OTL TPOPAVMOS
N opuoviKy] dpactnpotnta @BAvel oto UEYIOTO NG OTN SIPKEWL TN
OALOTIKNG O0ENCNG TOL OVOGTNUOTOG, UN EMTPEMOVTIOS o PeAtioon mavo
amd ekeivn g avamTLENG.

Tnv VO, max pog opddog koprtoudv otifov (n=25), nhkiog 11.5 ypdvev,
oL TTPoTOVOLVTOY 2 QOpES TN Poopdda pe Pactky TPomOHVN oY, UETPNCAV Ol
Labitzke und Vogt (1976) pe mopdAinin e&étaon ko 19 pn abrovpeveov
Koprtowdv ¢ 01ag nAkiag. Tig dVvo avtég opddeg Eovoetétacay petd omd 2
xpovia. Ot mpomovodpeves koméheg elyav peyaddtepec tinés VO, max og
oxéon pe Tig un abrovueves, 1660 otig apyikég petpnoelg (1.83 évart 1.67
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I/min kot 49.1 évavt 44.6 ml/kg/min) 660 kot petd ta dvo ypdvia (2.10 Evavrt
1.99 1/min xon 50.0 évavtt 44.0 ml/kg/min). M enidpacn g TpomdvNong
opmg de olamotmdnke, dmwg eaiveror kot and T Tég g VO, max, ue
eaipeon ™ pkpdtepn avENOM TOoL PApovg oTic Tpomovnuéveg komédes. H
avénon g VO, max 7Mrav 1010 Kot 6TiG 0V0 OUAOES, OQEOUEVY]) GTNV
avamtuln, evod N oyetikn VO, max dg d1opopomomnke o€ Kopd opddo.

H épevva avt) evioyvel v dmoyn OTL Ol JPOPES TOL TOPATIPOVVTOL
avapeco oe veapovg afANTéC kot aOANTPleg, OTAV GLYKpIvOVTOL HE N
aBAOVUEVOVS GUVOUNAIKOVUG TOVLG, OQEIAOVTAL KLPIG OTNV EMAOYN Kot
KOT'ENEKTAOT) GE KANPOVOLIKES OULPOPEG,.

Ot Lussier and Buskirk (1977) mpomdvncoav vy 3 purveg 16 ayopla Ko
Kopitowo nlkiag 8-12 ypovav (4 @opés/ Poopdda pe cvvexdueves SPOUIKES
emPapvvoelg 10-45 min, évraong 80 % ¢ VO, max). 10 cuvopunikd tovg
ool amoteAoVGOV TNV opdda eAéyyov. Orot ot doKipalopevol aviKoy GTo
otdolo avamtuéng 1 xoatd tov Tanner, onA. ommv mpoespnPeio. Metd
TPOTHVNOMN 1 TEPAUATIKT OUAdA adENCE GNUOVTIKA TNV OYETIKN TN g VO,
max (a6 55.6 o¢ 59.4 ml/kg/min) aAAd Oyt kKot TV amdAvtn TN (mpv 1.76,
petd 1.96 1/min). Axdpo, TopoLGIOCE 0L CNUAVTIKY HEIMON TNG KOPOLOKNG
ovyvottog o€ vropeyteto £pyo (40 ko 80 % g VO, max) kot onpovTiki
BeAtioon TV OPOUIKOV OMOCGTACE®V KOl TOYLTATOV otnv mpondvnon. H
opada eréyxov Oe dapopomomdnke onuavtikd o Kopd mapapetpo. Ot
oLYYPOQELG otV épguva ot eKPpdlovv Vv dmoyrn, OTL M TPOmWOVNOoN
avToyng otV mpoepn Pk niwkio PeAtidvel TIC dpoKES EMOOGELS, OL OOlEG
Oumg oyetiCoviot Ayo pe ) Pertioon g aepdPiog tkavotnrag.

Tnv enidpaon 7 unvov mpomdvnong (4 eopéc/Pdopddo kolvupnon) ot 3
ayopo kot 12 kopitoia 9-11 ypovav, epevvnoav ot Vaccaro and Clarke (1978),
o€ oxéomn pe 15 modud g id10g nAikiag. Ta mporovnuéva madid Tapovciocay
070 TEAOG TNG TPOTOVNONG L0 GTOTIOTIKG peyolvtepn avénon and to moudid
g opadog eréyyov otn oyetikr] VO, max (8.1 évavtt 2.2 ml/kg/min) kot 6t
PWCi7 (80 évavtt 30 kpm/min). H avEnon tov avactipotog ntav 3.0 cm
oV TEPaRaTK] kot 3.4 cm omv opdda eAEyyov, VITOVOOVTAG OTL GTO
dilonuo. TV 7 pmvev g €pguvag ot dokipaldpevol dgv Pplokdtav oty
aipatikny avénon g epnPeiag. Or andivteg Tég ™ VO, max de divovron
oTN ONUOGIEVOT). LTO GUUTEPUGHUA TWV GLYYPUPEWV OVOPEPETOL, OTL LE L0
mpomwovnon oav ovtn g Epesvvac, N VO, max kot 1 PWC;70 pmopet va
BeAtiwbel mave oand ™ Peitioon mov mpokaiel n avdmtuén. H dmoyr tovg
neplhappdvel mpoeavmdg ™V nikia tov mowduwy mov g€étacav, 1 omoia
Qoivetal va avike oty mpoenPeio.
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Ot Kobayashi et al. (1978) e&étacav v e£éMén g VO, max og 3 opddeg
ayopumv yla €va ypovikd ddotnuo 2-6 ypovia. H po opdda (n=7) abrodvtav
pe owpopeg adANTIKES dpactnpotnteg 4-5 @opéc/Poopada (1-1.5 mpa) wat
e€etalotav and 10 9-100 ¢ to 15-160 €tog TG NMAkiog Tovg. H devtepn
oudada (n=43) mepredauPave pontég cuvNOIGUEVIG PLGIKNG dPAGTNPLOTNTOG
kol e&etalotav and 12-130 éwg to 17-180 €to¢ g nAkiag tovg. Tnv tpitn
opdoa (n=6) v amoteAoVGaV TAAAVTOVYOL AOANTEG LEGOULMV OTOCTAGEMY Kol
e€etalotav amd to 14- 160 £wg to 16-170 tog TG NAkiag TovG.

Ot ovyypageig d¢ dwmictocav kapd a&toonueiotn avénon g VO, max
ota abiovueva dropo mpw TNV €vopén NG OAROTIKNAG ovénong Ttov
AVOOTLOTOG, TEPAV ekelvNG TV padntdv. OAeg o1 opuddec mapovsiosay Opmg
o peyaAn avénon katd ) @dorn g oApotikng avénong. Ta dtopo tng
TPOTNG opdodag, pe 1 xpovo Tpomdvnon 6To 16ToPIKO TOVG, £0e1Eav LeyaldTEPT
avénon oe oxéomn e To GTOHO TNG OEVTEPNG OUAONS, OTTOKAIVOVTOG OVOOIKA
and TG Kavovikég TieS. Ot abAntéc g Tpitng opadag eiyav tipnég otabepd
Ve amd TIG KAVOVIKEG, OAAG OAEC TOVG Ol HETPNOELS EYvOV LETA TNV Evapén
NG OALOTIKNG aOENONG.

Y10 1010 okpfog ovumépacpa katéAnav ot Mirwald et al. (1981)
eEetalovrag daypovikd and ta 7 €oc to 16 Ttovg ypdvia 14 aydpio mov
CLUUETEIYOV € QLOIKEG dpaoctnprotntes kKo 11 mov dev cvppeteiyav.
EMéyyovtag aktvoypagpud kot v Proroyikn niia, dwomictooav 4t kopud
dwpopd dev mapatnpeitar omv VO, max HeTOED GUUUETEXOVTI®V Kol Un
OCUUUETEYXOVTI®V GE QULGIKEG OpacTNPOTNTES TPV TNV £vopEn NG OALOTIKTG
avénong g epnPeioag. Qotdco ot dupopég apyilovv va yivovtal oTOTIGTIKA
ONUOVTIKEG (UEYOAADTEPES Y10 TOVG GUUUETEYOVIEC) OTO OMOKOPVOMUO TNG
OALOTIKNG o0ENONG KOl TOPOUEVOLY UETEMELTO, oNUovTIKES. Ot ouyypageig
exkepalovv Vv yvoun Ott M edacn g oApatikng avénong g eopnPeiag
arotelel o Kpiowyn mepiodo AOANONG, TPOKEEVOL Vo emtevyOel peTémetta
po LeyaA0TepT TN HEYIGTNG TPOSANYNG 0&VuYydvou.

O Gerhardus (1980) e&é€tace Vv emidpacn TS GCLGTNUATIKNG TPOTHVNONG
otV kolvuPnomn oe 36 ayopun Ko kopitcro nikiog 8, 9 ko 10 ypovav,
oLYKPIVOVTAG T pe 36 N Tpomovovpeva aydpta Kot Kopitoia g idtag niukiog
yw 10 dStdotua 1 xpovov. Ta tporovodpeva dtopa elyov katd v Evapén g
épevvag NOM pa 2-4et mpomodvnon o10 16topkd toug. H VO, max tov
TPOTOVOVUEVOV TodldV NTav Katd 16 % ynAdtepn (amOAvTn KOl GYETIKY|)
Katd v évapén g épevvag kol kKotd 25 % petd v mapodo evdg €Toug,
GLYKPWVOLEVT] LE TIC OVTIOTOXEG LETPNOELS TV AmpomovNn TV modimv. Katd
ToVv 1010 TpOTO avéNONKaY o1 SPOPEG GTOV PEYIGTO TVELHOVIKO 0EPIGUO Omd
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26 og 34 %, 010 PEYIGTO OVOTVELSTIKO tGodvvapo ond 15 oe 19 %, oto
péyroto Or-maipov amd 25 oe 32 %, oto avaepoPro katdei (Watt /kg ota 3
mmol/l) and 18 o 26 %, otov YKo Kapddc and 13 oe 20 % Kot 610 GYETIKO
oyko xopodg and 11 oe 18 %. H péytot KZ frav kot oty évapén tov
petpnoemv kot 6to €log 3.5 % pkpdtepn oto mpomovovpeva wadtd. Oleg o
SLLPOPEG TV GTOTIOTIKG CT|UOVTIKEC.

Bdon tov petafordv avtdv o cvyypoaeéag coumépove, 0Tt po BeAtioon
TOV TOPATOVED AEITOVPYIKAOV KOl HOPPOAOYIKAOV YOPUKTNPICTIKOV UE TNV
npontdvnorn otV modkn nikia tov 8, 9 kot 10 ypdvev sivor ciyovpn.
Qo1000, £vag EAEYYOC OTNV EPELVA QLTI YLl EVOEXOUEVEC JLOPOPES HETAED
TPOTOVOVEV®V KOL 1] TPOTOVOVUEVMV TOOIDV GTI CKEAETIKT NAMKin Kol Kat'
EMEKTACT 6TO PLOUO avarTuéng, oev vanpée. Ot TIWES TOV AVOGTIHOTOS OUMG
OTIG €KAGTOTE NAIKIOKEG OLAOES VITOVOOUV TNV VTLOPEN TETOLMV SLAPOPDV.

O Petratis et al. (1983) e&€tacav v enidopaon 10 efdouddmv tpondvnong,
pe 0vo Eeympirotég evidoelg (40 % xor 75 % g VO, max), oe ayoplo g
wpoepnPucne nhkiag (6-12 ypovodv) ko o eviAikovg avopeg (30-44 ypovav).
Mo onpavtikny Bedtioon g VO, max mapatnphdnke pdévo otic opdoeg tomv
ayopltov (8 %) xor tov avopav (12 %) mov mpomovhOnkav pe v ynin
évtaon. Ot ouddec TG YOUNANG €vtoomg Kol Ol OpAdeg €AEYYOL gV
nopovciocay Kopd onuavtiky petafoir). Ot ocvyypageils counépavay, OtL
VITAPYEL KO Y10 T TOIE EVOL KATOPAL £VTOOTG, TAVO At TO 0noio Hovo eivar
EPIKTO éva amoTtéAespa NG Tpomdvnons. Aloonueimto ival, 0Tl TO KATOPAL
évtaong oty €pevva t@v Massicotte and MacNab (1974) opiletor apketd
ynAotepa (mepimov 90 % g péyrotg KX - kat' avriotoryio mepimov 85 % g
VO, max).

Tnv anoteAecpaTKOTNTA TS OLIAEIUUOTIKNG TPOTOVIONG 0T PeATimon g
VO, max &&étacav ot Rotstein et al. (1986) oe 16 aydpia ™ mpoeenPikng
niwiog (10-11 ypovav). 12 aydpra g idtog nAkiog amotehovcay TV opdoo
eréyyov. Metd and 9 Booudodeg mpomdvnong n VO, max mopovcioce o
onuavtiky avénon oty mepapotikny opdoa (7 % oty amdivtn kot 8% o
OYETIKN TN), €V OTNV OUAdN EAEYYOL OE OlPOPOTOMONKE CNUAVTIKA.
[MopdAinio TopatnpRONKe GTNV TEPAUOTIKT OUAdO [o CUAVTIKY] PeATimon
ot opopikn enidoom ota 1200 m, 1 onoia cvoyeTildtav petd v tpomdvnon
onuoavtika pe v VO, max, kafhg Kot pe v avaepofia ikoavotnta (deikteg
tov Wingate test), LaAioTa 6 YNAGTEPO EMIMEDO AT’ OTL GTOVG EVIAKEC.

Ot Mahon and Vaccaro (1989) gpgovnoav v amotelecpaTiKOTNTA TNG
aepofrog mpomdvnong oe aydpla (n=8) nikiag 10-14 ypovov, spapuolovrog
éva pdypappa 8 BIOUAO®V LE GLVEYOUEVT] Kol OLOAELUUATIKY TpoTtovnon (4
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QopEc/Poopdda). 8 aydpla g 1010 NAKiag amoteAovoay TV opddo EAEYYOL.
Metd v mpondévnon dmot®dnke o onuoavtikn Peitioon mmg VO, max
otV mepapatikny opdda (7.5 % ot oxetikn kot 9 % oy andAvtn Tun), EVO
KOG onuovTiky dwpoponoinon dev mapotnpninke oty opddo eAEYYOL.
Koatd tovg ovyypageic pia Peitioon g aepdPfrog tkavdmrag 6' avtn v
NAKia glvatl QiKT, €¢' OGOV TO TPOYPOLLO TNG TPOTOVNONG Elval ETAPKES O
évtaom, oldpkela Kot cuyvotnta. 26T060, £Vvos EAEYY0S TNG PloAoyikng nAtkiog
TOV TOWOUDV GTNV £PELVA AT eV VITPEE.

Mivaxog 3-1. H emidopaon g mpomovinong oty VO, max kKotd 1
apoePucn kot epnfuci) nikia.

A. IIPIN THN ENAPEH THX EOHBIAX

OcTiKN emiopaon Kopé emidpaon

Weber et al. 1976 Schmuecker und Hollmann 1973 nc
Lussier and Buskirk 1977 Bar-Or and Zwiren 1973

Vaccaro and Clarke 1978 Kobayashi et al. 1978

Gerhardus 1980 ? Yoshida et al. 1980

Petratis et al. 1983 Mirwald et al. 1981

Rotstein et al. 1986

B. KATA THN AIAPKEIA THX EOHBIAX

OeTkn) emidopaon Koma eniopoon

Ekblom 1969 ? Daniels and Oldridge 1971 nc
Eriksson 1972 nc Parizkova and Sprynarova 1975 ?
Massicotte and Macnab 1974 ? Weber et al. 1976

Kobayashi et al. 1978 Stewart and Gutin 1976 ?

Mirwald et al. 1981
Mahon and Vaccaro 1989 ?

? apeiforiec yo Tnv Proroyiki niikia ToV Todmv
ne yopic opudoa eA&yyov

[Ipoonabdvtag vo cuvoyicovpe TO OMOTEAEGUOTO TOV EPELVAOV TOL
avaALONKOY, SOMIGTMOVOLUE OTL VITAPYEL Lo SOUETPIKN OvTifEoN OYETIKA LE
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(o BeTikn 1 ovdETePN EMDPAOT TNG TPOTOHVNGNG TNV 0EPOPL IKAVOTNTO TOV
OOV, TOGO TG TPOEPNPIKNC 060 Kot TG epnPikng nAkiog (wivoakag 3-1).

Ot épevveg tov Weber et al. (1976), Lussier and Buskirk (1977), Vaccaro
and Clarke (1978), Gerhardus (1980), Petratis et al. (1983) kot Rotstein et al.
(1986) odciyvouv 611 1 Tpomdvnon otV mpoeEnPikn NAkic cuuPaiiel OeTikd,
®oTte va meTvyaiveTon pa peyarvtepn Pertioon g VO, max and ) PeAtioon
mg oavantvéng. To avtibeto oOgiyvouv ov €pevveg tov Schmuecker und
Hollmann (1973), Bar-Or and Zwiren (1973), Kobayashi et al. (1978), Yoshida
et al. (1980) ko Mirwald et al. (1981).

Ymv @don g epnPeiag vmapyxel 1 10w ddoTACT ELPNUATOV, Yo Mo
Betucn emidopaon (Eriksson 1972, Massicotte and MacNab 1974, Kobayashi et
al. 1978, Mirwald et al. 1981, Mahon and Vaccaro 1989) kat yia pio ovdétepn
enidpaon (Daniels and Oldridge 1971, Stewart and Gutin 1976, Weber et al.
1976). H épevva tov Ekblom (1969) odiver pia Oetikn emidpaor, pe v
EMPLAAEN HOG SPOPAS TNV OVATTLEN TNG TEPAUATIKNG KOl TNG ORAONG
eréyyov, evdd m épevva towv Parizkova and Sprynarova (1975) diver o
ovdétepn emidpacn péyxpt v NAkia Tov 12 etdv, yopig va devkpviletar dv n
OALOTIKY a0ENo TG eenPeiag onuetdveton petd ta 12 ypdvia.

Ye ovo épevveg (Massicotte and MacNab 1974, Petratis et al. 1983)
emonpaivetal n vVrapén evoc KatwEAoD &vtaong oTtnv Tpondvnon, KAT® ond
10 omoio dev emépyovior mpocapuoyés. H amoyn avt) Oo propovce va otabet
oav e&nynon oty épevva Tov Schmuecker und Hollmann (1973), oyt dpmg kat
oTIG GAAEGS.

To epoTuo av ot dokipalopevol ot épevveg TG €onPikng MAwkiog
Bplokodtav oty ahpotikn avénon e eenpPeiog N o€ moo PAGT TG OALOTIKNG
avénong, kabmg Kot av vInpyav daPopEs LETaED Twv dokipalopévav (otnv
TEPOLOTIKY KOl 0TV opdda EAEYYOV) dev pumopel puowd vo aravtnel. Tomg
oTN AENTOUEPELD OLTT VO PPICKETOL 1) €£1YNON TOV AVTIPACEDV GTLG TOPATAV®D
EPEVVEC.

Avaepofio katd il

ZyxeTikd pe TV peTafoAin Tov avaepdPlov KAT®EAOD GTNV AVATTLEIKN
nAKio Ko ™ PeAtimon Tov pe TNV TPOTOGHVNGT, OEV VITAPYEL U0 OVAAOYN WE
mv VO, max Biphoypaeikny avaeopd. O mpocdopiopdsg amd AoV
EPELVNTEG TOV OVOTVELGTIKOV Kol OO GAAOLG TOV YOAOKTIKOV ovaEPOBLOv
KatO@Ao0 Jwaywpilel kol mepropilel okOUo TEPIGGOTEPO TOL EPEVLVNTIKA
dedopéval.
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Ot Buhl et al. (1982) oe o ovykpion g dpopukng taydtrag moudiov 8-10
xpOvov, Kabng kot 11-13 ypovev ota 3 mmol/l, pe T1¢ avtictoyeg ToydTNTEG
un  TPOmOVOVHEVAOV eVNAIK®V (elevBepa  abiovpévav) kol Kopuveoimv
afAntdv, mopatnpnoov UIKPEG SPOPES omd TOVG UN TPOTOVOLUEVOLC,
peydres dpmg amd toug kopveaiovg abANTEG. Ot Tipég Katd LéGo Opo lyov mg
ekng: ota 8-10ypova ko ota 11-13ypova kopitcio 2.8 kot 2.9 m/sec
avtiotoya, ota 8-10ypova kot ota 11-13ypova ayopu 3.2 kot 3.4 m/sec
avTioTOLYO, EVM GTOVG U TPOTOVOLUEVOLS Gvopeg (18-22 ypovmv) 3.3 m/sec.
O xopvopaiot abAntég £pBavav ta 4.4 m/sec (yvvaikec) ko to 4.9 m/sec
(vdpeg), evd ot dpopeic avioyns Ta 5.4 m/sec. Ztnv £pgvva. TN PaiveTot Ott
dgv LITAPYOVY UEYAAESG SLOPOPES GTO OVOEPOPLO KATOPAL TOV TOOLDV KO TOV
erevBepa abAovUEVOV EVIAMK®V.

Tnv dmapén onuavtik®v dteopdv 6to avaepdfio katoei (Watt’kg ota 3
mmol/l) damictwoe o Gerhardus (1980) cuykpivovtag 8, 9 ko 10ypova aydplo
Kol Kopitolwn mov mpomovovuviav yuw 2-4 ypdvio oty KoAvuPnon pe un
afrovpeva Toudid g idrog nAkiog. To Tporovovueva modid eiyav katd 18 %
YNAOTEPO KATOPAL Kot avénoav v dapopd oe 26 % petd v mapodo evoc
xpoévov mpomoévnons. H mocootioioa Ty g VO, max avénbnke otoa
npomovovueva andld ond 77.5 og 83 % wou ota pun mpomovovpevo and 70 og
73 %. Ot dwpopég oty VO /kg avénbnkav avtictoyya amd 12 og 18 %. O
ovyypagéag coumépave 6t N wpondvnon emdpd Betikd otnv Peitiowon Tov
AK, 1660 dtav awtd ekppaletar oe Watt/kg 660 ko otav ekppaleton o VO,
N mocooto ¢ VO, max.

H ovykévipoon tov 3 mmol/l cav avaepdpro katdeAL ypnoiponomdnke
and tov Gerhardus (1980) avBaipeta, pe pdvn ortoddynon Tig YOUnAEg
UEYIOTEC GLYKEVIPMGELS Y.0. TOL TopaTnpovvTonl ota wodwd. Or Buhl et al.
(1982) ypnowonoinocav ta 3 mmol/l cav po péon €vdeiEn tov agpoPfiov (2
mmol/l) kot Tov avaepofrov (4 mmol/l) KaT®EAL0V.

e po dtepevvnomn tov Bépatog and toug Heck et al. (1987), dwoumictdbnke
ot to moudd (9-15 ypovadv) mapovcsialovv pon péylotn otabepomoinom
yohokTikoV 0&E0c oTo aipo (max.Lag) kotd péso dpo ota 4.06 £0.93 mmol/l,
omwg dmiad kot ot evilikeg. Ot Tpég v.0. omd Pobuaio avgoavopevn
EMPAPLVOT GTO KLUKAOEPYOUETPO, TOV AVTIGTOLOVCAV GTNV EMPAPVVGON TOV
max.Lag, €dwoav pa péon ovykévipoon 3.03 £0.56 mmol/l. Avtd odnqynoe
TOUG GLYYPOPELS OTO OCLUTEPAGHO, OTL TO KoTtdOEAL 3 mmol/l opbd
ypnowonomdnke omnd to Gerhardus (1980). Ilpog amoguyn Ou®C
napeEnynoewv, Tpénet va devkpvicBel, 6Tt avtd oyvEL Yo Eva TPOTOKOALO
0TO KUKAOEPYOUETPO LE avEnon ¢ emPapuvong katd 25 W kdbe 2 min. 10
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010 mpwTdKoALO divouv kat ot evidikeg pia mopdpota T (3.1 mmol/l), cav
OmOTEAECUO. TNG MIKPNG Owapkelng Tov Pabuidwv. Xe emPoapdveelc oto
JOTESOEPYOUETPO HE HEYOAVTEPT dtapKeELD (>3 min), 1| HEGT GLYKEVIPWGT GTO
avaepdflo katdEAL dev Tpémel va givar dtapopetiky| and ta 4 mmol/l.

Tnv enidpaon oto avaepdPro KatdeAL Tov 4 mmol/l amd v a6Anorn kot
nmpomovnon 3 xpdvev ce abANTIKO oyoreio eE€tacav o1 Gaisl und Buchberger
(1982) oe 28 10-11yxpova aydpio. Mio oTaTIOTIKEA ONUOVTIKY ovEnom
dwmotobnke ot unxavikn 1woyd oto kukiogpyduetpo (31 %) xor o
OTOTIOTIKA oNUavTIKY] peiwon oty Kapdloky cvyvomra (amd 184 oe 173
moA./min), otnv VO, (amd 45.3 oe 40.5 ml/kg/min) kot 610 mocootd ™ VO,
max (and 84.3 oe 73.2 %). H éMhewyn opdoag eréyyov O0ev emTpENEL OTNV
EPELVOL QTN L0 EKTIUNOT] TOV OMOTEAEGUOTOC TNG TPOTOVNONG O OYE0N LE
v enidpacn TS ovamTuénG.

Ot Becker and Vaccaro (1983) mpomdvnoov vyioo 8 gBfdoundadeg (3
@opég/Pooudda) 11 aydpia 9-11 ypovdv 610 KUKAOEPYOUETPO, HE LU0 EVTOON
OV AVTIOTOLY0VoE 6To evaldpeso ¢ KX tov avaegpoPfiov katmeitod Kot g
KX mm¢g VO, max. 11 aydpu g 1010g nikiog amotelodoov tnv opdda
eréyyov. Metd v mpomdvnon 1 TEWPOUOTIKN OHAda, Topd TO Yeyovog Otl
nmopovcioce po PeAtioon 6to avamvevoTiKd avaepoPlo katdeil Katd 28 %
(a6 25.95 oe 33.23 ml/kg/min), metvuyoivovtog Kot o, ToGooTIoN0 LETABOAN
a6 to 67 oto 71 % g VO, max, d¢ diépepe oTOTIOTIKA amtd Vv katd 13 %
Beitimon g opadag eréyyov (omd 28.48 oe 32.31 ml/kg/min) kot v
avtiotoyn petaporn g and 10 68 610 73 % g VO, max. H o ewodva
napatnpOnke kot otnv VO, max. Ot cuyypageig dev pndpecav vo eEnynoouvv
™ Pertioon ¢ opddag eAfyyov, ®oTOGO omedmcav TN Pektiowon NG
TEPOLOTIKNG OPLAOAC GTNV TPOTOVNON).

M Bertioon katd 5 % oto avoepoPio katmeit Tov 4 mmol/l (amd 10.36
oe 1091 km/h) moapampnoav petd omd 9 Poopddeg OSLOAEYUUOTIKNG
npomovnong oe 16 ayopua 10-11 ypovav ot Rotstein et al. (1986), n onoia dpoc
dgV MTOV OTATIOTIKA onuavTikn. Eviomoay opuwg o onuovtikny advénon Kotd
5 % o10 avaepoPfio KatdeM, opllopevo amd v KAy NG KOUTOLANG (amd
10.04 og 10.55 km/h), kaBd¢ emiong kot po onuovtikn peioon katd 4.4 % oto
10600t0 TS VO, max (amd 85.1 o 80.6 % xou and 82.2 ce 77.9 % Yo a0 4
mmol/l kot v Képyn g kaumdAng avtictoyya). H opdda eréyyov dev £oe1ée
Kapd dapopomoinon, o€ kopd and t1g mopapétpovg tov AK. O cuyypageig
oV épevva avTn eKEPAlovv TV Amoyn, 0Tl T0 ovaePOPlo KATOEAL givat
Myotepo evaicOnto omnv mpomdvnon an' 6tt 1 VO, max. Aev éhafav Opmg
VoYM TV YN vtaon g Tporndvnong.
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M onpavtiky| emiong avénon katd 19.4 % oto avamvevostikd avaepdfio
katOeAl (amd 30.5 oe 36.4 ml/kg/min) mapotipnoav ot Mahon and Vaccaro
(1989) oe 8 ayopwa 10-14 ypovav, ta omoio vmoPAnOnkav ce mpondvnon 8
efdopddwv (4 popéc/Pdopndda), pe t cvveyouevn (10-30 min pe 70-80 % g
VO, max) kot ™ owdeppatikny pébodo (100-800 m pe 90-100 g VO, max).
To mocootd ¢ VO, max oto avaegpoPfio KatdeA ovéndnke emiong
ONUOVTIKA, amd 66.6 ce 73.8 %. v opdada eAfyyov og dmoTOOMKAY
ONUOVTIKEG LETAPOALS.

Amd ™V TopamAve ovackOmnon ¢eoivetar 0Tt To avaepdflo KOTOPAL
Bedtidveror pe v Tpondvnon, xwpic va dtapaivoviot dStpopég otnv TePiodo
™G mpoePnPikng kat ™ epnPung avamtvéng. H dmoyn avt) épyeton oe
oLUHQOVioL pE TO amoTEAEoHATO TOV Topandve epevvav (Gerhardus 1980,
Gaisl und Buchberger 1982, Becker and Vaccaro 1983, Rotstein et al. 1986,
Mahon and Vaccaro 1989), 6cov agopd tn unyovikn oxd N T OpOoLuKn
tayvra, Kabog kot v VO, tov AK. Mo avtipaon dnmovpyeital avapesa
o115 épevvec twv Gerhardus (1980), Becker and Vaccaro (1983), Mahon and
Vaccaro (1989) and ) pa mhevpd, kot amd tov Gaisl und Buchberger (1982),
Rotstein et al. (1986) amd v GAAN, oyeTiKd pe to av ovédvetar 1 Ol 1O
1060070 TS VO, max mov avTioTotyel 610 avaepOPlo KaTOOAL.

To péyebog g Pertioong tov moapapétpov tov AK mapovcialer éva
peydio gopog, amd 5 % (Rotstein et al. 1986) éwg 28 % (Becker and Vaccaro
1983). MeydAo pépog avtig TG SOKVUAVONG OPEILETOL TPOPAVAS KOl GTNV
OLPOPETIKY]  TTPOGEYYIO] TOV  avaEPOPIOV  KATOPALOD  (AVATVELCTIKO 1)
YOAOKTIKO).

Apouikn otkovouia

Me tov 6po dpopkn owkovopio opiletor 1o eminedo Katavdiwong O, oe
CLYKEKPIUEVEG VTTOEYIOTEG dpoptkéS Tayvtnteg (Daniels 1985, Morgan et al.
1989). Awgopéc otmv katovaiwon O, og 101EC OPOUIKEG  TOYVTNTESG
CLVAVTMOVTOL TOGO OVAUESH GTO, ATOHO TOV TANOLVGHOV OGO Kol AVAUESH GTOVG
aBANTEG SPOUKADV OYOVIGHATOV, PE o dtakbpoven mov eodavel to 20-30 %
(Costill et al. 1973, Farrell et al. 1979, Daniels 1985). Exet mopatnpn0et 6t pa
oelpd and mopdyovteg, mepParlovioroywkol (Bepuoxpacio, VYOUETPO,
avtiotaon tov aépa), Prounyavikoi (kotavour] g HAlOG TOL COUOTOG,
KIVNTIKOTNTO/S0TOTIKOTNTO,  TOYVTNTO, UNAKOG Kot puOudc SuckeAiopov,
dvvaun ®dnong, unyavikn woyv) Kot GAAol, Otmg eOAO, NAkio, KOLPAOT Kot
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npomdvnon etvar duvatdv va ennpedlovv tn dpopukn owovopio (Morgan et al.
1989, Morgan and Craib 1992, Martin and Morgan 1992).

Avauecsa oty Koataviilmon Oy 6e Lo GUYKEKPLUEVT] OPOUIKT TOYVTNTA Kol
Vv €midoon o6& OPOUOVS GVTIOYNG JMIGTOONKAY ONUAVTIKEG GUGYETICELS
(Costill et al. 1973, Farrell et al. 1979, Daniels 1985, Morgan et al. 1989b). H
OPOLIKT] OWKOVOUiO, OOV UL VTOUEYLOTN TOPAUETPOS, OlPEPEL Omd TO
avaepoPlo KatdeM oto 0Tl O Olaywpilel 10 eminedo evepyomoinong tov
YOAOKTIKOD HUNYOVICUOD. XVYKPITIKG, TO ovoePOPlo KATOPAL Topovoldlet
YNAOTEPES cLoyETioElS He TS emddoelg oe Opopovg avtoyng (Farrell et al.
1979, Morgan et al. 1989b).

Ta modd kotavarodvovy mepiocdtepo O, (ml/kg/min) otig idieg dpopikeég
TaYOTNTES, OMOOEIKVOOVTOS U0 YOUNAOTEPN OPOUIKT OlKOvopio o€ GYEoT UE
toug evihkovg (Astrand 1952, Bar-Or 1983, Krahenbuhl and Williams 1992).
Kotd tov Bar-Or (1983) n yniotepn avt) xotavdilmon mneplopilel to
amofépato TV OOV  OVOQOPIKE HE TN UHEYIOTH] TOVG KOTOVOAMOT,
QLITIOAOYOVTOG £TCL TIC YOUNAOTEPES EMIOOGES TOVS GE OPOUOVS UEYOANG
JuhpKeLag.

H dpopkn owovopia mapovstdlel g cuveyn Peitimon pe v ovamtuén,
puéxpt Vv evnlkioon, o6mwg deiyvouv eykapoleg €pevvec (Astrand 1952,
Daniels et al. 1978, MacDougall et al. 1983). X¢ Aiyec €pevveg e€etdobnke
OpoKY] owovopio og modld JPoOvIKA KAT® oamd TNV emidpacn NG
nponmovnong (Daniels and Oldridge 1971, Daniels et al. 1978, Petray and
Krahenbuhl 1985).

Ot Daniels and Oldridge (1971) mapatipnoav po Bertioon g dpopkng
owovopiog (VOo/kg oe otabepn taydmnta 202 m/min) kot 12.5 % oe 10-
15ypova ayoplo petd omd mepiodo 22 unvodv TPOTOVNONG UE OPOUIKEG
emPopvvoetg. Ov ocvyypoageig, ehdelyel ouddog eAEyyov, amédmwoav TNV
Bedtioon kOpla oty emidpacm g avATTLENG Kot AlydTEPO GTNV EMDPACN TNG
TPOTOHVNOMG.

Ye o GAAn onpoocievon (Daniels et al. 1978), petd omd perémm tov
HETOPOADY GTN OPOUIKY] OKOVOUID T®V SOKIUALOUEVAOV TNG TPONYOVUEVNS
épevvog Yo éva peyodvtepo daotnua (L€xpt ta 17 toug ypoévia), Kabdg Kot
ALV Tporovovpevav Tondldv (amd ta 10 émg ta 12 ko and ta 13 éwg ta 17
ToVG ¥POHVIN), SATLITOONKE N 1010 Aoy Yo TN GUUPOAT] TNG AVATTLENG Ko
NG TPOTOVNOT|G.

H drmoyn avty oaivetor vo avobewpeitor pHETG amd To SVPNUOTO TGV
Krahenbuhl et al. (1989). Xe o dwypovikn e€€taon g dpoUIKNG otkovopiag
og 6 un aBrovueva aydpia ota 10 kol ota 17 tovg ypdvia, damotodnKe o
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napopon Pektioon, xwpig va dtapopomoindet n oxetikr] VO, max. [TapdAinia
elye Pertiodel ko 1 enidoon Tovg 6e Opduo 9 min (amdotaot). Ot cuyypaeig
CLUTEPAVAY OTL OEV ATOLTEITOL OPOUIKT] TPOTTOVNON GtV TTEPiodo TG epnPeiag
v va BeATiobel 1 Spopukn owovopia.

Tnv enidpaon g mpondvnong pikpng oxetkd ddpketog (12 efdopnadmv)
dtepevvnoav ot Petray and Krahenbuhl (1985) oe aydpia niikiog 10 ypovav.
Xe Tpelg mEPAPATIKEG opadeg (pia pe dpoutk| mpomdvnon, pioa pe e&doknon
oV TEYVIKN ToL Tpefipatog Kot pio pe SpopuKn mPomodvNnon Kot e£0oKNnon
OTNV TEYVIKY) Kol dVO ouddeg eAEyyov a&toloynOnke m Opopuky otkovouio
(VO; /kg ota 161 m/min) mptv Kot LETE TO TPOTOVNTIKO TPOYPOLLLULOL. ZE KOULHL
and TG mEVTE OUAdES O OmoTOONKE KATOW ONUOVTIKY HETABOAY o1
JpOKT owkovopia 1 oty TeXVIKN Tov Tpesipatoc. Ot cuyypageig KatéAngav
0T0 CLUTEPOCHA OTL P TPOTOVNON UIKPNG GYETIKA dldpKelag oev pmopel va
EMNPEACEL T1 OPOLUKT] OLKOVOLLL.

[Tapopoimng ko petafoin g katavdiwong O, oe vouéyioto £pyo (40
kat 53 % g VO, max) de dwumictwcav kot ot Lussier and Buskirk (1977) pe
and Tpomdvnon 3 unvev pe dpopkés emPapHveels o€ Tondld TG TPOoEPNPIKNG
nikioc. AviiBétoc pdiota oe €pyo 68 % g VO, max n katoavéiloon O,
NTaV HETA TNV TPOTOVNOT LEYOADTEPN.

Daivetar Aowmdv 6tL 1| TPOTOVNOT TEPLOPICUEVNC XPOVIKNG dtdpkelag (LEXPL
3 pnveg) dev emnpedlel T OPOIKT OKOVOLO TV TAIDV TNG TPOEPNPIKNG M
epnPukng nAkiag. Apgiporo elvar axodpa, av mépo amd TN PeAtioon g
OPOHIKNG OtKOVOUTaG OV TTopaTnPEiTaL He TNV OVATTTVEN, Umopel va VTTAPEEL
po Tpdoetn Pedtimon pe TV TpomdVNoN.

Kwvntikn tyc VO,

O 6poc xwvntikny g VO, ypnowomoteitar mpokeévon vor dnAwbel n
petapoin g VO, (adénon N amoxatdaotaot). H taydmra g petafoing g,
Ommwg emiong M TaxOLTNTO UETOPOANG Kot GAADV  KOPIOOVOTVEVGTIKOV
TOPOUETPMOV, GUVOEETOL HE TNV TAXDTNTO EVEPYOMOINONG TOV HETAPOAIKOV
avipboemv otovg podes. 't avtd kot M KwnTikny el (o taitepn
omovVOAHTNTO.

Onwc oxeddv Oheg ol Aertovpyieg OTO OPYAVIKA GLOTHUATO, £TCGL KO
KOPOLOOVOTVEVCTIKEG  Agttovpyieg  mapovotdlovv  por  ekBetikn  popon
avéopeimong. H kivntikn otig mepmtmoels avtég a&loAoyeital and Tov xpovo
™G Npavtidpaong (tiz), Tov xpovo dnAadn Tov amatteito yio va emtevydel to
o6 g teMkng Tyung. Oco mo pkpdg etvar o xpovog NUIVTIdpaong TOGO TTo
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ypyopn etvar m kwvntikn. O ypdvog avtdg vroroyiletonr amd TN YPOVIKN
otabepd g petafornc (PA. 4.2.5).

H xwvntum g advénong g VO, (oe pétpnomn amd 10 otépa) mapovctalet
Ho oYeTIKn Ppadvtnra, pe €va tyn mov Kupaivetal avapeca o 18 €mg 90 sec
(Cerretelli et al. 1980). Av AneBei vtdyn N kabvoTépnon ¢ HETAPOPES TOV
vroAewmopevov O, amd Tovg PVEG GTO TVELUOVID, LE TO QAEPKO aipa, TOTE M
avénon g VO, mapovoidlel éva t)n avdpeca ota 12-26 sec (Stegemann
1984). O yxpovog avtdg avtikatonTpilel TNV TPAYUATIKY KWNTIK TOV
0&eMTIKOV avTIOpAcE®V.

O Margaria et al. (1965) vroAdyicav éva ypovo nuavtidpaong 30 sec yia
mv avénon mg VO, o omoiog Mrav aveEdptntog amd tnv £viaom TG
emPdapovong. Tnv 6o tiun Pprroav kot ot di Prampero et al. (1970) kou Davies
et al. (1972). Iapdpoteg Tipég vwoAdysay yio v anokatdotacn s VO, ot
Katch (1973) (t1,= 28.8 sec) ko ot Davies et al. (1972) (t;,= 30 sec). Ilepimov
10teg Tég ty 2 Ppnke o Linnarsson (1974), 1000 yio v avénon (27.3-31.8 sec)
060 Kot yia v anokatactacn g VO, (26.4-31.9 sec).

M g&dptnon wotdco tov tin amd 10 Hyog TS emPapuvvong dwumicTosay
ot Whipp and Wasserman (1972), pe tyéc va dtaxvpaivoviot avapeso ota 25
kot 40 sec axkolovBadvtag v avénon M pelwon g emPdapvvons. Mo
nopopoln. téon Oaeaivetar kot otig TYWEG tov Linnarsson (1974). Omog
emomnpoivetar ko og veodtepeg dnpootevoels (Hagberg et al. 1978, Cerretelli et
al. 1980) o ypovog nuiavtidpaong eaivetor va wapateivetor étav eeTaleTon M
KWWINTIKN 6€ YyNAoTEpES emPapOVoELS.

Ta modid mapovoidlovv pia ypnyopdtepn kvntikny oty VO, (Macek and
Vavra 1980, Sady 1981, Bar-Or 1983). Ot Macek and Vavra (1980)
ovykpivovtag v avénon g VO, g dvo ouddec, 10-11xpovev ayopidv kat
20-22ypovev eVNMK®V, JOMICTOGOV HOL OTOTIOTIKA peyoAvtepn T VO,
07O TPAOTO oo Aento NG emPapuvong ota 10-11ypova aydpia. Av kor pe
uébodo mov ypnowomoincav dev pmopovse va vroroyloBel pobnpatikd o
APOVOG NUaVTIOpaoNS, o1 GLYYpaPelg Bewpody OTL GTNV OHAdL TOV OYOPLDOV
npénet va ntov epimov 15 sec. O Sady (1981) Pprike éva ypdvo npavtidpacng
17.2 sec yio v avénon g VO, oe 10xpova ayopa. H tiun avt) diéeepe
OMUOVTIKA 0td TNV avTiGTOUYn T 6TOVG EVIAKES (t12= 28.5 sec).

Agv givar yvoot péEYPL ONUEPE KATOWL HEAETI] TOL VO OVOPEPETOL OTIG
TPOGOPUOYEG TG Kivntikng ™¢ VO, amd mpomdvnon oe madd. Eviiika
TPOTOVNUEVA ATOWO TOPOLGLALOVV o ypnyopdtepn kivntikny oty VO, og
oyéon pe anpondvnta (Hagberg et al. 1978, Cerretelli et al. 1979, Powers et al.
1985). Eniong o1 Hickson et al. (1978) mapatypnoav pia ypryopdtepn adénon
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™mg VO, petd and mpordvnon avroyng 10 efoopddmv oe 7 avdpes. Av elvan
EPIKTN U0 TOPOLOL SLVATOTNTA TPOGUPUOYDV OTO Toudld, gV Umopel va
amavtnOet and ta vdpyovta otoryeio g PPMoypapiog.

Avaepofio tkavotnta

Ol youNAég GUYKEVTPAOGELS YOAUKTIKOD 0EE0G GTO TOdLE TNG TPOEPNPIKNG
kot epnPung niwiog (Robinson 1938, Astrand 1952, Eriksson et al. 1971,
Kindermann et al. 1975, Wasmund und Nowacki 1978) opgidovtor mbavotata
ot younAn Jdpactnpromoinon tov evidpov eooeoppovktokvacn (PFK)
(Eriksson  1972). Qotdéco, mapdupole YnAES TWEC HE  EVNMKEC  OTO
damedoepyopetpo £yovv mapatnpnbei kot oe mtodd (Cumming et al. 1980). H
OLYKEVTIPMOOT] TOV POSPOPIKAOV evicemv (ATP, CP) otovg peg tov modumv
Kopaiveral ota 101o enimeda 1 Alyo younAotepa amd toug evihkes (Eriksson et
al. 1971, Bar-Or 1983). Katd ndéco pmopet voo cupPdriel n tportdvnon o€ pia
Bedtioon ¢ avaepoflog kavdTTag oTO IO, NMTAV TO EPMTNUN OTIG
TOPOKATO EPEVVEC.

Ot Eriksson et al. (1973), petd amd 4pnvn dtohelppotikn tpondvnon o 11-
13ypova ayoplo (n=8), dwmictOoOV o ONUOVTIKY adénon g UHEYIeTNG
OLYKEVTPMOOTG ¥.0. 6T0 aipo and 4.8 og 5.9 mmol/l (23 %) kot oTovg Hog amd
8.8 og 13.7 mmol/kg vypo¥ podg (56 %). H cvykévipmon tov ATP kar g CP
avénnke emiong amd 4.3 ko 14.5 oe 4.8 kor 20.2 mmol/kg vypod pHvog
avtiotorya. To pouikd yAvkoyovo avénbnke amd 54 oe¢ 71 mmol povadwv
yYAvkoing /kg vypov puog.

Ye 5 ayopur g dwcg mhkiog mov mpomovinkav mapdAinio ywo. 6
Boouddeg oto  KvKhoepyouetpo  mapoatnpniOnke  poe  adénon g
eooeoppovktokvaong (PFK) xatd 83 % kot tng cov&vikng apudpoyovaong
(SDH) katd 30 %, evd oe dtomiot®dOnKe Kopd HETAPOAN OTNV KATAVOUN TOV
poikov wov (Eriksson et al. 1973). H avénon g dpaoctnpromoinong tov
evlOHoL POCPOPPOVKTOKIVAGT O1TIoAOYEL Kot TN PeATioon NG YOAOKTIKNG
wavoTnTag mov tapatnpnonke ota wodwd (Eriksson 1972).

Mo 6TOTIOTIKE OMUOVTIKY o0ENGN TG HEYIGTNG GUYKEVIPMONG YOAUKTIKOD
o&éoc oto aipa (omd 8.0 oe 9.6 mmol/l) danictwoav ko ot Massicotte and
Macnab (1974) petd amd 6 Poopadeg mpomdvNnong o610 KukAoepyouetpo (3
eopéc/ Pdopdda, 12 min, otovg 170-180 cp./min) o 11-13ypova aydpia. Ot
petaforéc oe dAleg 00O opddeg oTNV €PELVO LTI, TOV TPOTOVHONKAV LE
YounAotepn €vtoom, kabmg Kot oty opdoa €AEyyov dev NTOV CTUTIOTIKA
ONUOVTIKEC.
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Mo onpavtikn eniong adéEnon g HEYIGTNG GLYKEVIP®ONG V.0. LETA amd
StAelppatikn tpomovinon 16 Boopdowv mapatipnoe kail o [Ha&wvog (mpocwmr.
avakoivoon) og 9-10ypovoug povoluymTikovg 010VUOVE GTO dATEOOEPYOUETPO
Kot 070 Kukhogpyopetpo. H avénon kat otig 6vo mepintdoeig rav 30 % (amod
6.7 kau 6.3 oe 8.8 wor 8.2 mmol/l yia 10 damedoepyduetpo kol TO
KUKAOEPYOLETPO AVTIGTOL(D).

Ov Weber et al. (1976) dwmictooav pio GNUOVTIKY ovEnom g UEYLoTng
OLYKEVTIPOONG V.0., HeTd omd mpomoévnon 10 efdopddmv oe 16ypovoug
povoluymtikovg d1dvpovg (amd 7.5 og 9.5 mmol/l). Aev mapatipncav dpwg o
010 otovg 10ypovovg kot 13ypovovg d1dVHoVS, 01 omoiot VOPANONKaY otV
{010 TpomdVN oM.

Kopid drtapopomoinomn g Héylotg cuykEvipmoong ¥.0. d¢ dlomicTmaoe Kot o
Ekblom (1969) ce 11ypova aydpia, petd amd 6 puves mpomdvnons. Ot Tiuég
™G HEYIOTNG OLYKEVIPWONG Topéuevay yop® oto 8.5 mmol/l, 1660 oy
TEPOAUOATIKY OGO Kot oty opdda eEAEyyov. Metd v mhpodo 32 unvov ard v
évapén ¢ mpomdvNoNG N TEWPAUATIKY] Opdda Topovsioce po ovénon oto
10.5 mmol/l, aArd v 1o abEnom eiye Ko n opdda EAEYYOV.

Oa TpEMEL Vo CLUTEPAVOVLE AOUTOV, OTL GaiveTol TOAD TOAVO 1) YOAOKTIKN
KOVOTNTO TOV TOOKOD OPYOVIGHOV Vo PBEATIOVETOL KAT® amd TNV emidpocn
g mpondvnons. Ymapyovv wotdcso dvo afloonueioto otoryeio: o) to €160¢
Ko 1 évtaon g tpondvnong gaiveton vo tailovv Eva amopactoTikd pOAO Kot
B) wa onuavtikn Beitioon wapatnpriOnke, 6tav ot TYWES TPV TV TPOTOVNON
Nrav oyetikd youniés (kdtm amd 8 mmol/l), eved n Peitioon dev Eemépaoce Ta
9.5 mmol/l.

Ot oyetikd youniés ovykevipwoelg v.0. (Eriksson et al. 1973, Massicotte
and MacNab 1974, Weber et al. 1976, [Ta&ivdg tpocwn. avakoivoon) Tpwv tnv
nmpomovnon deiyvouv Ot €dkolo TETVYAIVETOL ot peyohbTEP OvOYT], XOPIC
®oTd00 Vo eEIGMVETAL M XOUNAY] YOAOKTIKY KAVOTNTO TOV TOOLOV [E TOVG
evihikes. T ) Beltioon g mopamdve avoyng amorteiton TPoeavaS o
ynAn évtaon (Massicotte and MacNab 1974), evd 10 amotélespa gaivetor vo
elvar peyodvtepo pe  epebiopota  Swheppatikng mpomdvnons (Iagvog
TPOGMT. OVOKOIVAOGT).

Yroyelo yio v duvatdtra PBeltioong g avaepdPlog oyoAoKTIKNG
KavoTN TG 6TV €PNPiKn NAkio pHetd amd TPomdVNoN GLVAVIOVTOL LOVO GTNV
épevva Tov Eriksson et al. (1973), énov avaeépetat pia katd 39 % adénon g
PC xon pa kot 11 % avénom tov ATP. EAlelyel GAA®V avo@opdv, Tpémet va
BewpnBet dSvvatn pia avtictoym Pertioon.
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4. MEOOAOAOI'TA

4.1. Aoxipalopevol

Ymv épevva ovtn ovppeteityav 9 Cevydapa povoluyoTikdv  SdOH®V
(aydpra) mov 1 nAkio Tovug Kopovotay ard 11 péypt 14 ypdvia (x= 12.3 £1.1).
H xotavoun tov Cevyopudv oe oxéon pe v nmAikio tovg dilvetar otov
TOPOKAT® TivoKo:

I[MINAKAZX 4-1. H katavopn tov (guyapldv g oyéon Le TV nAkio toug.

Hlwcio 11 12 13 14
ApBudg
Cevyapraov 2 3 3 1

e ka0e Cevydpt 0 £vog adeA@dg cuppeTelye 6" Eva TPOTOVNTIKO TPOYPOLLLLOL
(TepopoTikn opdda), Ve 0 GAAOG cuvé (e TNV KOOMUEPIVI] TOL KIVNTIKN
dpactnpdmta (opdda eréyyov). H pévn npdcbetn copatkn empépovon g
ondoac €AEYYOL MTOV OVTH TOL TPOKAAEGOV Ol WHETPNOELS KOl HEPIKEG
TOLYVIOOELS OPOGTNPLOTNTEG, OTIC OToieg cvppetelye pnall pe v TEPOUOTIKN
opada.

Eneidn po and tic Pactkéc vmobEcelg oty EQOPUOYT TOL HOVIEAOL TMV
SWHH®Y glval 1 CLYKPIGILOTNTO TOV TEPPUAALOVIIK®OV EMOPACE®V, KOTE TNV
gm0y tov (evyapiomv tnphinkav ot eENg Tpovmobécelc:

a) Oha ta Cevydpra elyov KOVOVIKY] GULUETOYN GE 0gpOPleg dpaoTnploTNnTEG
OT®G 0 PEGOC TANOLGUAC TV GLVOUNAK®V TOVG, YMPIG KUl WloiTeEPT
EMIOPOOTN AVAAOY®V AOANTIKOV 1] TPOTOVNTIKAOV OPOGTIPLOTTOV.

B) Kd&be Cevydpr eixe extebel oe kowég kar otov 1010 Pabud wkvntikég
dpacTNPLOTNTEG UEYPL TNV EVOPEN OVTHG TNG £PEVVAG.
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v) OLot ot didvpot NTav vyieig xopig Kapd Tponyovuevn cofapn acbévela oto
OVOLVGTIKO TOVG.
Ot mpodmoBécelc avtéc eAéyyOnKav e TN COUTANPOOTN EPOTNUATOAOYIOV
(Baowopévo otov Bar-Or 1983) and toug yoveic Tov S100pmv yio Kabe didvpo
Eexmplotd.

4.1.1."EAeyyoc LuyoTiopov

O ékeyxog 100 Quyoticpov ompiletor oty avalnon OloPOPETIKAOV
Yovidlov 1 cuvdvacuol yovidiov avaueca ota adéAplo Kabe Cevyaplov mwov
evromiCovtal amd TN QOIVOTLTIKN TOVG EKONAMGON. AV €VIOMIGTEL o TETOW0
dpopd onuaiver 0Tt ot didvpot dev €xovv TO 1010 YEVETIKO SUVOUIKO,
emopévag etvon dluymTikol.

O Quyotiouds TtV OWOU®V TOV GLUUETEIYOV OTNV  £€PELVO  OVTN
nmpocdlopichnke o€ o mwpOT| @don pe Pdon TO HOPPOAOYIKA KO
JEPLOTOYAVPIKE TOVG XOPAKTNPIOTIKA Kot GE [o, dvTepn e Pdomn ta avTiyova
TOV €PLOPOKLTTAP®Y TOL AIPATOS TOVE. XVYKEKPUEVE TO. YVOPIGLOTO TOV
eowvétumov mov e€etdodnkav (Smith and Penrose 1955, Juel-Nielsen at al.
1958, Dencker et al. 1961, Sutton et al. 1962, Nichols and Bilbro 1966)
neplappovay :

a)Mop@oroyikd yvopiopata: ypOUL HATIOV, YPOUO KOl HOPOY| HOAAGDV,
oynpo Aofov tov avtiod Kal oynua Tpocdmov. ['a v eraAnBevon v
YOPAKTNPIOTIKOV 0VTOV ol didvpol kdbe Cevyoplov ewtoypaendnkayv
noli, amd to 600G Kol TAVE.

B)Aepuatoylv@ikd yvopicpoto: T SUKTUAKG OTOTLTMOUOTO TOV JUKTUAWMV

KOl T®V 00O YEPLDV, ATOTLVTOUEVO LE EOTKT] LOOPT| LEAGVT GE YOPTL.
Y)Avtiyova gpvbpokvttdpwv: cvotnue ABO, cvommpua MNSs (M,N, S;s),

ocvotpa P (P), cvotqua Rh (D,C,E,c,e), cbommua Kell (K,k), cootua
Duffy (Fy*Fy"), ovomua Kidd (Jk*JK®), cbomuo Lewis (Le*,Le") xat
ovotnua Lutheran (Lu®,Lu®). H eEakpifmon tov aviiydvev &yve pe To
avtiotora aviicopoto opov (avii-A, ovti-B, avii-AB, avii-M, avti-N,
ovt-S, avtil-s, avti-P, avti-D, avti-C, ovti-E, avti-c, avti-e, ovii-K, avti-
k, ovti-Fy?, avti-Fy®, avri-Jk?, avii-Jk°, avri-Le®, avri-Le®, ovti-Lu® kat
own-Lub) Kol mpaypoatorombnke oto  A'  Tlepupepelokd Kévrpo
Awodociog tov Intokpdteiov vocokopeiov AGnvov.
2V IpdT AT ToL EAEYYXOL TOV UYOTIGHOD SMIGTOONKE N TOVTOTNTA
TOV SWOUOV GTA LOPPOAOYIKA YOPOUKTNPLOTIKA KOl 1) GXETIKT OUOLOTNTO GTO.
deppatoylvewd (Parisi et al. 1970, Reed et al. 1975), mov Ntav tpotimdHeon
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Y. omoldNToTE GAAN €Eétacm. v Oevtepn @dom, OomcTOONKE Kol 1)
TOLTOTNTO 6€ OAaL T avTLyova TV epubpokvttdpwv (PA. mapdaptnua, 10-20).
XOopupwva pe toug Smith and Penrose (1955), Wilson (1980) n mbavotta
omoapéng evog Swluymtikoy Cevyaprod petd tov €leyyo oavtd Oewpeitan
pkpotepmn ano 4 %.

4.1.2. KaOopiopog proroyiknc opipavong

To eminedo g Proroywkng wpipavonsg kabopicOnke cvpwvo pe To

YOPOKTNPIOTIKG YVOPIoHOTE TOV 5 oTadlov OovATTUENG TOV YEVVNTIKOV
opyavev kot ¢ Tpryoeuiog tov epnfaiov, Onwg meprypdeoviar ond TOV
Tanner (1962). Ta yvopicpoata avtd og kdbe otddlo givar ta eENG:
2tadwo 1. MpogpnPeia. O dpyelc, 10 doye0 KoL TO TEOS £YOVV TTEPiMOV TO 1510
puéyebog ko Tic 101EC avaAoyieg Omwg oty vopitepn moudkn nikio. H
Tproeuia Tov epnPaiov dev Exel apyioet axdua.
21é010 2. AvéEdvetal To 0oyE0 Kal ot OpYELS EVA TapIAANAa epvBpomoteitat To
dépua tov O0cyeov kot petafdAietor m doun tov. To péyeBog tov TEOLC
dwapopomoteiton ToAD Alyo 1} kaBoAov. H tpryopuia eppavileton omopadikn pe
elappa amdypwon pévo otn Pdon tov mEOVG, HE AEMTEG, 101EG 1 OMOGTEG
TPiYEC.
2téd10 3. AvEdveton To mEOG, KUPLOL KATO UNKOC, VO TO OGYEO Kol Ol OPYELS
ovveyiCovv v avénon tovg pe tov id1o pvbuod. H tpryopuia tov epnfaiov
YIVETOL TUKVOTEPT] TOUPVOVTOS GKOVPO OTOYPMOT| UE TOYVTEPES, LEYUAVTEPEC,
KATOOPES TPIYES Kot emekTeiveTol TAve amd v NPk oduevorn. An' avtd T0
otado apyilet va dwokpivetar | Tpyoguio o acTpduavpn POTOYpUPiaL.
210010 4. To méog avédveTan TEPICGOTEPO KATO UNKOG KO SIAUETPO UE EVIOVN
avamtuén g Pardvov. H avdmtuén tov doyeov kot twv dpyewv cvveyiletal
TOPOTEPDL, EVA TO YPOUO TOV OEPUATOS Yivetol mepiocdtepo okovpo. H
Tprropuion apyilet va powdler tov evAIKO, OCTOGO M emdveld g elvon
aoOnTd pikpoTep.
210010 5. Ta yevvnukd opyava £xovv 10 pEYEBOG KOl TO GYNUO TOL EVIAMKOA.
210 0T14d10 0VTO TO TEOG EYEl TO TEAKO Tov MEyeBoc Kot dev av&dvetan
naponépa. H tpryoeuio £yl tn HOpeY| TOL EVAAIKA LE TPLY®VIKT ETLPAVELQ, T
Baon g omoiog PpickeTon TPog Ta TAVE 0p1loOvVTIa, EVMO M 10100 EMEKTEIVETAL
TPOG TNV ECMOTEPIKN EMPAVEID TOV UNPOV Yopig va Eemepvad ta dpla Tov
TPLYOVIKOD GYNUOTOC.

H eEaxpifwon tov otadiov avantuéng ywodtav ce Kabe didvpo ymplotd,
AvVTITOPAOETOVTAG TO YOPOKTNPIOTIKA TOV YEVVITIKOV TOL OPYOvV®V LE
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TPOTLTES PMTOYPOPieS TV 5 otadiwv amd tov Tanner (1962). Ilépa and ta 5
oTadl N Katdtaln £ywve kol o€ evoldueon 0éon 000 oTAdi®V, HEYOUADVOVTOG
mv KAlpoka ot popon: 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5 xou 5. Meyaidtepn Epeoon
Yoo TV Katdtogn 600nke otnv avATTLEN TOV YEVWNTIK®V 0PYAvVOV Kol Ol TNG
Tproeuiag Tov epnPaiov, pog Kot 1 avamtuén g Tpyoeving dev eEedicoetal
o€ amOAVTY] CLUE®VIN [E TO YEVVNTIKA dpyava, dALE TOPOVGIALEL GNLLOVTIKN
andKAoN GTNV TAVTIOT TOV £KAoToTE oTadimv avdmtuéng (Tanner 1962).

YOpeova pe tov 1810 GLYYPOEEN 1 OALOTIKY oOENGCT TOV OVOGTNHOTOC
Bploketon oe MOAD oTEV] YPOVIKY €EAPTNON HE TNV OAUATIKY] adENOT TV
Opyewv Kal tov mEovg. H adpatiky] avénomn tov avooTiHoTog Kol TOL TEOVG
(otaod1o 3) apyiCovv oyeddv mhvta 1 xpovo petd v Evapén e avénong Tov
opyewv (otadwo 2). H petdfoon and to otddo 2 610 614d10 4 amottel Kotd
néso O6po 2 ypdvia Ko yivetar cuvnbwg avapesa oto 13 - 15 ypdvia, eved dalo
2 ypovio dtopket  petapaocn and 10 6tdo10 4 610 GTAS0 S.

4.2. Metpiosig

e 0Aovg ToVg SoKIUALOUEVOLS, TPV TNV £VOPEN TV HETPNOE®V, £YIVE Y1
TPOANTTIKOVS  AOYyovg  éva  mAektpokapooypaenuae npeptog  (EKG).
Xpnoponombnkay 6 mpokapdieg omaymyés kot 4 amayoyég dxpov. H
Kotoypopn ywdtov o€ Kivovpevo xopti pe toydtnta 25 mm/sec amd Evov
kapoloypdeo Fukuda Denshi (ECG/Phono system, FD-31P). Xe xopd
mepinTon dev mapatnpnOnke Kamowo avouaiio 6To NAEKTPOKAPOIOYPAGT O
mov va oamotelel avtévoeldn yw TN ovppetoyn tov dokpaldpevoy og
COUATIKES EMPAPOVCELS.

4.2.1. AvOpomopeTpiosig

Mo Tov éheyy0 TG COUOTIKNG OVATTUENG KOl EVOEYOUEVOS COUUTIKOV
TPOGOPUOYDV  amd v mpomdvnon  efetdotnkay Ol TOPUKAT®
avOpOTOUETPIKEG TOAPAUETPOL:
o)Zopotkd Bapoc: H pétpnon ywdtav pe Luyapid epyactnpiov (Bilance Salus

Milano) axpifetag 100 gr, pe eAdytotn evovpacio Kot Yopig TomoVTG1o.
B)Xopotikd unkn: Ilepeddpfoavay 1o avdotnuo, 1o VYOG ToL aKp®Uiov, To

VYOG TOL TPOYOVTNPO, TO VYOG TOL HEGOL OAKTUAOL YEWPOG, TO VYOG TNG
KVIAUNG kot To Kyog Kabnpevov. Oleg ot petpnoelg yivovray i éva Martin-
type avOponduetpo akpipfetag 1 mm.
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To vyog tov TpOYOVTPO, TO VYOG TOL KAONUEVOL Kol 1) Sopopd TOL
VYoug oKkpoUiov Kot HEGOL SUKTOAOL ypnolpomomdnkay 7y TNV
a&loAOYNoT TOL PNKOVG TOV KAT® GKP®V, TOL HUNKOLG KOPUOD Kol TOV
HUNKOVG TOV GvD AKPOV avVIiGTOTY .

v)Zopatikd gopn: [lepieAdppovay 10 €0pog TOV aKpOUi®V KOl TO €DPOG TOV

Aayoviov. Ot petpnoelg yivovrav 1 €va Martin- type oavipOmTOUETPO UE

EYKAPOlEC, 1o1eg (Y TO €0POG OKPOUI®MV) KOl KEKOUEVES (Yoo TO €0pOg

Aayoviov) Babuideg. H akpifela tov petpioewv frav oto 1 mm.
d)Xopatikéc mepropépeteg: [epredapPavav v tepipépeia ommboug (og péyiom

€10TTVON Kol LEYIOTN EKTTVOT)) GTO VYOG TNG LOGYAANG KOl TOV TAV® HEPOLG
™mg Iniaiog GAw, v TePLPEpPeln. TOL PUNPOD GTO HEGO TNG OMOCTUCNG
emryovatida- mpdcsbia ave Aaydvio dkavOo, TV TEPLPEPELR TG KVIUNG
o PEYIOTN TN Kot TV TEPLOEPELR Tov Ppayiova (oe cOomAoT) GtV
péytot tiun. Ot peTpnoelg yivovtay pe edkaumtn petpotavia axkpifetog 1
mm.

e)zopotkd Amog: Mo Tov TPOGIOPIGUSE TNG TOGOoTINING CVOAOYIOG TOL

COUOTIKOD MTovg HeTpovTay 4 depUATOTTUYES, N SkePaAKT (Bpaytovia),
N TPIKEQUAIKY], 1 VTOMUOTANTIOHO KO 1 VIEPEIMOKT deppatomtuyn. Ot
petpnoelg yivovroav p' éva Harpenden deppatomtvydpetpo axpifeiag 0.1
mm. To depuatontuydpeTpo frav Pabdpovounuévo pe por otabepr| mieon
HETOED TV empaverdy emaeng 10 p/mm”.

O vroAoyiopdg Tov couATKoD Almovg &yve pe ™ puébodo twv Durnin and
Rahaman (1967) ywa ayopw nixiag 12.7 - 15.7 ypovov. H pébBodog
ompileTor 6TOV VITOAOYICUO TNG TLKVOTNTOS TOLv cwpatog (D) pe v
nopakdto egicmon:

D = 1.1533 - 0.0643 x log (8;+8,+85+54) (1)

Kot 6T ovvéxewr tov copatikod Aimovg (F) pe mv e&icwon tov Siri
(1956):

F(%)=[(495/D)-45]1x100 (2)
oMoV J1, 02, O3 KO 04 EIvOL OVTIGTOLYOL O1 TEGGEPIS OEPUATOTTVYEG GE Mm.
To otabepd AdBog g elowong (1) eivan 0.0083.

‘Eva de0tepo pétpo aflohdynong tov copotikod AMmovg omoTéAESE TO
dBpowcpo TOV  TOPOTAVEO JEPUOTOTTUYOV GLV TN YOUGTPOKVILLOLN
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JEPLOTOTTUYN OV UETPHONKE KATA TOV 1010 TPOTO KO YPNGLULOTOONKE
Y10, TOV VTOAOYIGUO TOV GOUATOHTLTOV.

oT)Xopoatotvroc: To avaotnue, 10 copatikd Pdapog, 4 deppatomtuyés (M
TPIKEPAAIKT], 1] VTOMUOTAATIONN, 1) VIEPEIAOKT KOL 1] YOOTPOKVILaiaL), Ot
TEPLPEPELES TOL Pporyiova Kot NG KVAUNG, KOOMG Kol 2 £TIKOVOLAIKES
dwapetpor, (M Ppaydvia kot M unplaic) ypnoywomomOnKav yio Tov
vroAoyopd 10V couatdtuvmov Katd tovg Heath and Carter (1967). Ot
LETPNOELS TMV EMKOVOLAIK®V OSpETp@V yivovtay W' évav Martin-type
dwapetpodiafrn axpiferog I mm.
O VTOAOYIGUOC TV TPLOV GTOEI®Y TOL GOUATOTLTTOV, EVOOUOPPia,
pecopoppion Ko eE@popeion €ytve pe TN YPNOM EVOC TPOYPEUUATOC
computer ("Somatotype"), ypaupévo ce Basic amd tov cvyypagéa. H
evoopopeio  vmohoyicOnke omd TO ABpOIGHA NG  TPIKEQUAMKNG,
VTOMUOTAATIONOG KO VITEPEIMOKNG OEPUATOTTUYNG, 1 HEGOUOPPio amd
oLVOLOAGHUO TOV OVOOTNUOTOS, TV EMKOVOLAIKOV OIUETPMOV KOL TMV
TEPLPEPEL®Y  TOV Ppayiova kot e kvAung (pelov TG avtiototyeg
deppotontuyés) kot M eEopopeic amd 10 oTafpKd  deikn
(Ywoc/*VBapoc).

Oleg ov avBpomoperpnoelg £ytvav ocOpQove HE TG HeB0d0A0YIKES
vrodeitelg towv Tittel und Wutscherk (1972), Wutscherk (1981).

4.2.2. KapowavarvevoTika peyéon

Ta Kapdrovamvevotikd peyédn mov e€etdotnkay sivor n péyiom npdsinym
ofuydvov, M PEYIOTN KOPOOKN ouyvotnto kot 1M (oTK) yopnTikoTnTo.
[MapdAinio p' avtd peTtpndnke kot Kotaypaednke o cepd ond npdcbeteg
oLOYETILOUEVES KAPOIOOVOTVEVCTIKEG TAPOUUETPOVS, Ol OMOIEG AVAPEPOVTAL
nopakat. Ta dVo TpmTa peyédn mpocsdiopicOnkay ce pia Kovn dokiacio e
otadakd avéavouevn emPdpovon, eved n pétpnomn g LOTKNG xopnTIKOT TG
TPONYOLVTOV TAVTO TNG SOKIUAGIOG.

4.2.2.1. Méyvotn mpocinyn oSvyovov (VO, max)

[Mpwtoéxkoro dokwoocioc: To mpwtokoro ¢ dokiuaciog Yoo  TOV

TPOGOIOPIGHS NG HEYIOTNS TPOSANYNG 0EVYOVoL TTepteAdpuPave piol oTadKA

avéavopevn emPdpuvon oto damedoepyduetpo pExpt v eEdvtinon (Héyioto

teot). H apywn toyvmta tpe&ipatog ntav 8 km/h, n avénon ot kébe Pabuioa

emPapvvong 2 km/h ko 1 ddpkela kabe Pabuidag 3.5 Aemtd. Avdaueca o€
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kd0e Babuida emPapuvong mapepPfdrioviav ddieippo rcov Aemtov. H kiion
OV damedoepydueTpov Ntav otabepn oto 1 %, eEopotd@vovtag TV ovIicTaon
tov aépa oto vtaifpro TpéEyo (Heck et al. 1985).

Kdabe doxpalopevog e€otketmvotav yio 5 mepimov Aentd 6to TpEEIO TOV®
oto doamedoepyopetpo. AxolovBovce éva SwAswpa 10-15 Aemtdv, ot
dlapKelo Tov omoiov HeTPLOVTIOAY To Pdpoc Tov dokipalduevov, TomobeTovvtay
To NAEKTPOOI0 6TO GTNOOC TOL Y10 TNV KATOYPAPT TNG KOPOLOKNG GUYVOTNTOG
Kot Olekmepouwvotay M vmoioutn  mpoegtowdacic (Babuovounon
EPYOCTIPOUETPOV, ELGAYMYN GTOLYEIV TOL doKIUALOUEVOL Kol TOTOBETNGT TOV
OVOTTVELGTIKOV €MIOTOUIOV). Alyo mtpv v Evapén tng dokaciog maipvovroy
and to AofO TOoL VTV TOL doKkipalopEvov 20 pl aipaTog pe TPLYOEdN
ocwAnvakt avtiotoyyng yopntikdmmrag. To 1010 yvotav Kot o kdbe SdAsippa
oTN SLIPKELL TG SOKILOGTOG.

Otav 0o Nrav éroua dpyle n dokacia, 1 oroior cuveyloTay HEXPL TNV
eEdvtinom tov dokipalopevov. Kpimpuo g e&dviinong Bewpndnkav o) M
dubeon tov dokaldpevov, B) TO AVOTVELSTIKO TNAKO 7OV EMPEmE Vo
Eemepaoel To 1.15, v) n Kapdrokn cuyvodtTe TOL ENPETE VO KOUOIVETOL YOP®
oTN HEYLOTN Yo TNV NAKio Tov SOKIHALOUEVOL KOl &) M HIKPT TOpOTEPO
avénon mg npdsinyng ovyovov (Shephard 1971). H peyorvtepn Papdtnra
yw T Owkom) Ttov TeEST Owdtav ot odbeon Tov Jdokalduevov (av
Tpaypotikd £detyve 1| enépeve 0Tt dev pmopetl va cuveyicel Tapanépa).

O tOmog ToL SAMESOEPYOUETPOL TOV YPNGILOTOMONKE MTOV TNG ETONPLOG
Quinton, model 644 pe pvOulopevn tayxvmra (0-25 km/h) kot kiion (0-40%).
H emodvea tpe&ipotoc ntav 230 cm x 60 cm.

Métpnon tov ekmveduevav oepiov: H pétpnon tov exmvedpevov ogpiov

YWOTOV GE€ AVOIKTO GUGTNUO UE XPNON €VOG OUTOUATOV EPYOCTIPOUETPOL
(MMC Horizon g Sensormedics). 't To Adyo avtd o dokipalopevog aveémvee
07t0 TO GTOWO YPTCLULOTOUDVTOG L0 LOVOSPOLT avamveELSTIKT BaAfida wov Tov
EMETPENE VO ELGTIVEEL ATUOGPUPIKO 0EPOL KOL VAL EKTTVEEL, LEG® €VOG TAOGTIKOD
COANVO UMKOLS 2.5 m Kot SoUETPov 3.5 cm, OA0 TOV aépa G' VOV KVAVOPIKO
KAMBavo 3.5 1, mov Ppiokotav péco oT10 €PYOOTIPOUETPO. ATO aVTH TOV
KAMPavo cuykévipwong yivovtay 6T GuvEXELD OAEG Ol LETP|GELC.

[Ipwv and wéBe évapén tov tect yvotav Pabuovounon (calibration) tov
EPYOOTPOUETPOL 0) MG TPOG TN BEPLOKPAGian TOL KMPAVOL GLYKEVTP®OTG TOV
EKTTVEOLLEVOL 0€POl, ) OC TPOG TNV ATUOCPAULPIKY] TLEGT TNV DOPO TNG LETPNONG,
Y) ®G TPog Eva detypo 0€pal [LE YVOOTH TEPLEKTIKOTNTO 0ELYOVOV, dto&eldiov
Tov avOpaka kot alotov (16%, 4% kot 80% aviictorya) Kot 8) ®¢ Tpog Eva
detypo aépa amotelodpevo amd kabopd alwto. H Pabpovounon ywvotav
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avtépoTa pe TN Pondeta TPOYPAULATOS TOV VTOAOYLGTI) TOL EPYOCTIPOUETPOL.
‘Evag éheyyoc g Pabuovoumong ywvotav 1060 apécmg petd ) Paduovounon
0G0 Kol 6T0 TEAOG TOL TECT WE ToV 1010 avtopato tpomo. H dapopd avapeco
OTN UETPNUEVI] KOL OTNV YVOOTH TN dgv €mpene va gival peyodvtepn omd
0.05%.

Ta peyébn mov PeTpoVoE TO EPYOSTIPOUETPO NTOV O TVEVHOVIKOS 0EPIGUOG
(VEg), m ovyvétra avomvong, Kol ol UEPIKES MEGES TOL 0&VYOVOL KOl TOV
dro&etdiov tov avOpaka.

O mveLHOVIKOG aEPIGUAC KOl 1) GLYVOTNTO OVOTVOTG HETPLOVTAY Oomtd Evay
TVELLOTAYOYPAPO 7OV amoTeAeitol amd €vav otpofilo (turbine) kar tov
petpnt) avorvowv (breath switch) kot Ppiokoviav oto coAnva €£660v TOL
aépa, 6TO TAVM PEPOG TOV KAPAVOL GLUYKEVIPWOOTC.

Mo ™ pértpnon g pepikng mieons tov o&vydvov Kot Tov dto&ewdiov Tov
avOpoka, éva mOAD kPO Oelypo aépo ovoppo@OVTAV OlPKMG OTd TOV
KAMBavo ocvykévipmong pe ™ Ponbeta pog aepoaviiiog kot 0dnyodHvTay 6Tovg
AVOALTEG, APOV TEPVOVGE TPATO OO U0 VOPOPIAT EVMOOT) Y10 TN CLYKPATNON
tov vopatpudv. H pepikry mieomn tov o&uyovov petpidviav [ €vav
TOAOPOYPOPIKO avaAvT (KAB0J0G ¥pLGOV, (VOJOC OCTUIOV) Kol 1 HEPIKN|
mieon tov O10&ewdiov TOovL AvOpaka W EVOV  POCUOTOUETPIKO  OVOAVLTY
vepvOpov. H meprektikdmra vroroyiloviav 6t cuvéyela og eENG:

OOV Pyepioy VoL 1 pepikr) mieomn tov aepiov kot Py n atpoceoapikr| mieon tov
XOPOL.

Ou Tipéc TOL TVELHOVIKOD OEPICUOV  UETATPETOVIAV OLTOUOTO GE
avtiotoyeg Tég oe ovvOnkec BTPS (Bepuoxpacio cdUATOS, ATHOCOOPIKN
TiEoN TOV YOPOV KOl KEKOPESUEVT ATUOGPOLPA ATTO VOPOTUOVG LEPIKNG TLEGNC
47 mm Hg otovg 37° C), evd ot Tiég tov 0ELYOVOL Kot d10&ediov Tov
GvOpoka oe avtiotoyeg Twéc oe ocvvOfikeg STPD (Ogppoxpacia 0° C,
atpocealpikn tieon 760 mm Hg kot Enpn atpndseaipa omd vdpaTrovg).

Yroioywopoi (Ve, VO,, VCO,, kAn): Me ) Ponbeid tov LvroAoyiot Tov
EPYOSTIPOUETPOV YIVOVTOV TOVTOXPOVO HE TN HETPNON TOV EKTVEOUEVOV
aeplov Ko NG KAPOWKNG oLyxvOTNTOS Ol TOPOKATO  VITOAOYIGUOL,
nmepwcheiovtag kat Tig petatponéc o cuvOnkeg BTPS ko STPD (couemva pe
Tov 00MY6 ¥prons tov MMC Horizon gpyocsmipopétpov):

Vi itps) =[ Vol(60)/t]1x[(Pb-Pr20)/(Pp-47)]x[310/(273+T)] (4)
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Vi step) = (VE) X (Pb-47) / 863 (5)

V02 (STPD) =[(FIOZ)X( 1 -FEOQ-FECOQ)/( 1 -FIOz-FICOz)-FEOz]XVE (STPD) (6)

VCO; stpp) = (FECO,-FICO») x VE (s1pD) (7)
Avonvevotikd [Iniiko = VCO, / VO, (8)
Avanvevotiko Ieodvvapo = Vi / VO, 9)
O-ITaApov = VO, x 1000 / KZ (10)

omov Py gival n atpooc@aipikn wieon Tov Ywpov N otrypr| e pETpnons, Pmo
N pepkn mieon TV vopaTUOV 6T Beppokpacio Tov KAMPAVOL GLYKEVTPMOONG
Tov ekmveduevou oépo, 47 mm Hg n pepwn mieon tov vopaTp®V OF
Bepuokpacio 37° C, 310° K = 37° C (273 + 37), T n Ogpuokpacio. Tov
KMBAvov cvykévipmong tov ekmvedpevov aépa, 863 = 310/273x760, FIO, kot
FICO; n meplextikdtnta 100 €16TVEOUEVOL 0€PO GE 0EVYOVO Kot O10EEISI0 TOV
dvBpaxa, FEO, kot FECO, m meplektikoOTnNTo TOL EKMVEOUEVOL 0EPO. OF
o&uydvo kot dro&eidto Tov dvBpaka kot KX 1 kapdiaxn cvyvotra.

H exktonowon tov tpwov ywvotav avtoépoate kabe 30 sec (divovtag to
olokANpopa Tov 30 sec).

Ot peyoddtepeg TWES TTOV KATAYPAPOVIOV, GLVNO®G TavTOYPOVA HE TNV
e€aviAnon, onuewwvoviay oo péylotn  mpdsinyn  ofvydvov, UEYIGTOG
TVELHOVIKOG O0EPIGUOG, UEYIOTN OVOMVEVLCTIKY] GUYVOTNTO, LEYLOTN KOPOloKN
ovyvotTa, KAT.

4.2.2.2. Kapowoxkn ovyvotnra (KX)

H pétpnon g xopdiokng ovyvotntag ywotav ¢ OAn m Obpkel g
doxpaciog 1 évav Philips, AR 100 kot MM 210 xopdioypdeo cuvdedepévo pe
10 gpyoompopetpo. Tpio nhektpdoia, £va 610 v HEPOS TOL GTEPVOV, EVal
de&ld ko éva aplotepd Tov 6TNHBOLE, GTO VYOG TG 6MG Ko 7Mg TAELPAG,
YPNOOTOOVVTOY Yoo TNV Katoypaen Tov Kopdoukod pvbuod. To
NAeKTpoKapdOYPAPNUA TV 0patd otnv 006vn tov Kapdloypdeov, evd 1
Kapdloky ocvyvotnta katoypaedtay pall pe TG GAAES TOPAUETPOVS OTO
gpyoomipdueTpo kabe 30 sec.
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4.2.2.3. H Lotk yopnrikotnra (VO)

Mo ™ pétpnon mg CoTKAgG YOPNTIKOTNTOG YPNOIULoTomOnke  Eva
Vitalograph, S-model omipopetpo cvvdedepévo p' évav Vitalograph function
analyser. Ilpwv amd kéBe pétpnon mponyovviav Pabuovounomn tov function
analyser pe ) Ogppoxpocio g aibovcsag Tov EpyacTnpiov yio TNV aLTOROTN
LETATPOTY| TOV OYKOV TOL EKTVEOUEVOL 0€pal amd cuvOnkeg ATPS e cuvOkeg
BTPS (ATPS = Ogppokpacio Kol OTHOGCQOIPIKY] TIEST TOL  YDPOL,
KEKOPESUEVN oTpds@atpa pe vopatuovs kot BTPS = Oepupoxpacio tov
oopatog 37° C, aTHOGPOIPIKN TLEGT TOL YDPOV KOl KEKOPEGUEVT ATHOCPOLPO.
amd vopatpuovs peptkng mieong 47 mm Hg oe Oeppokpacio 37° C). [Ipdobeta
dwvotav 1o eUA0, N NAkio Kot To VYOG ToL SOKIUALOUEVOD Yot TV ALTOHATN
EKTUTIMOT) TNG AVTIGTOYMG KOVOVIKNG TIUNG TOV TANOLG LY.

[Iptv amd ™ pérpnon mpomyovviav o €€fynon kot emideln g
dradkaciog HETPNONG KOl 0koA0VOOVGE L SOKIHOOTIKY TPOoTdOelo amd Tov
doxalopevo. Xg o TpdTn Tpoondbein {nrodvtav amd tov dokpalopnevo
HET amd ol PEYIOTY €IOTMVON VO EKTVELGEL OAO TOV aépa HEGOV &VOG
aepoy®myov puMkovg 70 cm 6T0 GMPOUETPO EXOVTAG KAEIOTN TN UOTH. Xe o
devtepn mpoomdbelo ot ovvéyeln {nrodviav vo emavoAdPer v i
dwdkocio, OAAG YPNCUOTOUDVTOS WEYIOTN ToXVTNTO €KTVONG. A@ov o
JoKIACOUEVOG E0ELYVE OTL £XEL KATAVONOEL TOV TPOTO HETPNONG akolovbovoe
1 KAVOVIKN HETPNON.

And v mpd Tpoondbelo petpidtav n Lotk yopntikdémmro (VC) kot
amd v dedtepn N dvvapukn Cotikn yopntikomto (FVC). H kataypaer| tov
TIUOV YvOTOV Ypapikd (omd To omipdUETPO) Kol ynookd (amd tov function
analyser). Tl Vv otatiotiky avdivon kataypdetmrkav oe Aitpa (1) kot oe
ovvOnkeg BTPS 1 {otikn yopntikdtto Kot 0 HEYISTOG EKTVEOUEVOS OYKOG
agpa o 1 devteporento (FEV1), mov elvan o aviimpocmmevtikdtepog deiktng
™G SVVOUIKNG COTIKNG YOPNTIKOTNTOC.

4.2.3. Avaegpopro katopi (AK)

Yav ovoepdflo KatdeM opileTor 1 COUATIKY EMPAPLVON TOV OVTIGTOUKEL
o€ GLYKEVIP®ON YOAoKTIKOD 0&€og oto aipa 4 mmol/l (otabepd yoroktikd
avaepoflo katdeAl katd tovg Mader et al. 1976).

Mo ™ pérpnon tov yorkoaktikov o&éog maipvovtav aipa (aptnprokd) and to
Tpryoedn ayysio tov Aofod Tov avTov. O TPOGOOPICUOS TNG EMPAEPLVOTG
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ywotav ond TS ToOTNTEG TOL OOMEOOEPYOUETPOL KOTA TN GTUOOKE
avéavopevn emPapovvon yia tov tpocdtopicud e VO, max (BA. 4.2.2.1.), mov
amoTeEAOVGE KO OoKIOGio Kot yio Tov Tpocdtopiopd tov AK.

[pwv v évapén kot ota dwAeippata tov 30 sec ot OSdpkelo NG
doxaciog maipvovrav 20 pl aipotog pe Tpryoedn) cwAnvaki, To omoio
eupuoovvtay apécwc o 200 ul vrepylopikod o&og (0.6 N) vy TOv
ATOTPMOTEWVIGUO TOV. XT0 A0PO TOL OVTIOL YoTAY U'EVA CKOPLPIOTHPO. L
LKPY| TPOTA, 1o POpa TTptv TV Evapén NG SoKIHaGiog, Kot Pe ELa@pLd Tieon
Aoppavotay kdBe eopd 1o aipo. Metd ™ ANEN ¢ dokpaciog To detypato
aipatoc euyokevipovvtay yia 2 min e 12000 otpo@ég/min Kot 6T GLVEXELN
tomofBeTovvtav oto yuyeio og Bepuoxpacio +4° C. H avdivon ywvdtav péca oe
SloTNHO 7 NUEPDV.

Métpnon yadraktikov offog: H pérpnon tov yoloktikov o&éog ywdtav

QOTOUETPIKE PeTd amd pio evEuuaTikn eneéepyacio Tov detyotog.

H evlupoatikny pébodog mov ypnoipomomdnke ntav g etonpiog Boehringer
Mannheim, No. 256773 (xatd tov Noll 1974), tpononompévrn o€ pikpopédodo.
H avaueiEn tov avtidpactpiov yvotay motd otig odnyieg e pebddov. X
ouvéyewn oe 400 pl owAdpatog aviwpaotnpiov (NAD kot pvOuiotikd
dwaivpa) mpootiBoviav 40 pl vrepkeipevov Tov delypatog kot Katomy 8 ul
evQopov (LDH/GPT). Avtd ywotav 600 @opég oe kébe deiypa (yioo dutin
péTpnon), evod Y OAa to detypota pog dokipaciog etondlovray 2 mpdodeta
TVEAQ OloAvpato, oto omoio avti evibpmv mpootiBoviav 8 ul Oetikod
apwveiov ((NH4)2SO04). Ta v paypatoroinon tov avtidpicemyv aenvotoy
éva ypovikd dtaotnpa 15 min mpv yiver n potopétpnon. Ot avidpdoelg etvat:

LDH
L-yaloxticd + NAD" —— mupostaguitkd + NADH + H' (11)

GPT
TVPOCTAPVLALKS + L-yAovtapudikd ——> L-ohavivn + a-ketoyhovtapikd  (12)

H pétpnon 10v  yohoktikod o&fog otnpiletor oty pétpnon g
ovykévipoone oo NADH + H', n omoio pe TV mpaypotomoinom g
avtiopaong (11) eivon id1a pe ) cLYKEVIP®GT| TOV.

H pétpnon g amoppéenong tov eotodc and o NADH + H' ywvétav 6to
UKog KOHOTOg TV 365 nm p' éva pacuatopotopeTpo ™ Beckman, model
42. Mg 1 Pondeia evdg WKPOD EVOOUATOUEVODL TPOYPAUUOTOS GTO
(QOGLOTOPMTOUETPO  OLPALPOVVTOYV OLTOUATO T OTOPPOPNON TOV TLPAOD
OelyloTog amd v amoppoOPNoN TOV KAVOVIK®OV OEIYUATOV Kol TO LVTOAOLTO
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noAlamAaclalotay e tov mopdyovto 35.7, divovtog TeEMKE T cLYKEVTP®ON
TOV YOAOKTIKOO 0E€0G o mmol/l aipatoc.

Ao N dutAn avdivon kdbe detypatog mopvotov 0 HEGOS OPOg, £¢' OGOV 1M
dpopd otig 6vo Tég dev Nrav peyorvtepn and 0.5 mmol/l. Ze avrtibemn
TEPIMTOON 1) AVAALGOT EMAVAAAUPAVOTOV.

Ymoloyiopdg tov ovoepdBov kotmeAod: O vmoloyiopodg tov ovoepdfiov

KATOOALOD YIVOTOV UE YPOLKT TOPEUPBOAT OVALEGO GTNV AUECHOS KPOTEPN
Kot OUECHS PEYaALTEPT TN amd ta. 4 mmol/l pe v mapokdto cyéon:

AK = (4-TO)) x (Eo-Ey) / (T0,-TOy) + E, (13)

o6mov I'O; kou 'O, elvar n apéomc PKPOTEPN Kol OUECHS UEYOUAVTEPT TIUN
yoroktikov o&éog amd ta 4 mmol/l ko E; wor E; ot avrtictoyeg tipég
emPapovvong ota ['O; kot ['Os.

Yav Tég emPapovong oty e€icwon (13) mwhpOnkav, ektdg amd v
tayvTTa TpeSinatog, n Tpdsinymn o&uydévou kat 1 Kapdloky cvyvotnta. Amo
mv T g mpoOSsAnYNG ofvydévov vmohoyicOnke ot ocuvéxeln Kot 1M
exatootioio avaroyio Tng HEYLoTNg TpocAnyng o&uyovov. Kat' avtod tov tpomo
0 avaepoflo KatdeM mpoodopicOnke avrtictoya oe tayvtmra (km/h),
npocinyn o&uydvov (ml/kg/min), mocootd g VO, max (%) Kot Kopdlokn
ovyvotta (bts/min).

4.2.4. Apopkn owkovopia

[No v a&oddynon e SpoUKnG owkovopiog mpaypotonoovviay 600
teTpdrentec doKlpaocieg otabepng taydtnrog oto damedoepyduetpo. H pia
JOKIHAGIO OMOGKOTOVoE OTNV  aE0AOYNoN NG OPOUIKNG OIKOVOUIOG OF
emPdpovon kdtw and to AK kot n GAAn o gmPdpovon mave ond 1o AK.
Métpo a&roAdynong g OpOUIKTG OIKOVOLLAG MTaV 1 EVEPYELNKT] dOTAVY OTLG
ovyKeKpIEVeS emPaphvoelg Kol Kat' enéktaon 1 kotavdimon ovyovou (PA.
Daniels 1985, Morgan et al. 1989).

[Mpwtdkolro dokipacidv: Amd v apykn Ookiacio Tov oavoepofiov

KATOOA00 Kot TG PEYIETNG TPOSANYNG 0EuYOVoL gvtomicOnKay 2 ToyVTNTES
010 damedoepYOUETPO (KOWEG Yo Tovug SvHovg kdbe Cevyapilov) mov
OVTIOTOLY0VGOV GE GUYKEVIPAGELS YOAOKTIKOU 0EE0G oto aipa 2-4 kot 5-8
mmol/l avtictoyya. Kabe didvpoc vrofaridtav tpdta otnv doKipacio KTm
and AK (2-4 mmol/l), akohovBovoe 1 dokipacio kKdtw and AK tov aderpol
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TOV, KOl KOTOMY TPOyUATOTOoVcE TNV doKipasioo méve and 1o AK (5-8
mmol/I).

Ye kabe dokipacio mponyovvtay Pabuovounon tov €PyooTIPOUETPOVL KOl
gloaymyn Tov otoyeiov tov dokipalopévov, Kabdg Kot Tomobiétmon Twv
NiekTpodiov yio T pETpnon g Kapdlakng cvyvomrag (dnwg oto 4.2.2.). X1
ouvéyewn, v 1 min kotaypoa@dtay 1 TpdSANYN 0ELYOVOL LE TO SoKIULOLOUEVO
oe Oopba Béon yowpig xivnon (mpepia), pe to T€AOg TOL OmOiov Gpyle 1M
dokpacio Tov 4 min pe otabepn emiPapovon. H kataypaer g mpdoinyng
o&uydvou de otopatovoe pe 10 T€Aog TG doKipaciog oAAd cuveyllotav y
Ao 5 min (amokatdotaot)). Etolr n mpocinym o&uydvov oe kdbe dokiuacio
KaToypapdToy cuvolkd yro. 10 min.

Tpia detypata aipatog 20 pl taipvoviav amd tov AoBo Tov avTlod HETE amd
kéOe dokipacio, oto lo, 30 kot 50 Aemtd NG OMOKATACTOONG, YL TOV
TPOGOIOPIGHO TNG GLYKEVIPOONG TOL YOAUKTIKOU 0£E0C GTO QL.

Métpnon Tov eKnveOUeEVOV 0ePi®V, TOV YOAUKTIKOD 0EE0C KOl THG KOPOOKNG

ovyvomrag: H pétpnon tov exmveduevov oepiov kot 0 VTOAOYICUOS TNG
npocnyng o&uydvov ywotov pe ovowktd ovommuo (MMC  Horizon,
EPYOOTIPOUETPO), OT®G Yo ToV Ttpocdopicpd VO, max (PA. 4.2.2.). H povn
dpopd PPLokdOTOV GTNV KATAYPAPT TOV TILOV, TOL £0M yvotav kdbe 15 sec
(cav oloxAnpopa 15 sec).

H evlopotikn enefepyacio tov detypdtomv oilotog kot 1 HETPNON TOL
YOAOKTIKOV 0&€0¢ yvdTay Kotd Tov 1010 Tpdmo dnwg meptypdagpovtol 6to 4.2.3.
H xapodoxn cvyvomnta petpidtav pe 1 Pondeta evog pukpov déktn (Takei
memory H-R), tov onoio £pepe 0 dokipalopevog pali tov, otepempéEVo pe pio
Covn ot péon tov. O dékng cvvdedtav pe tpion NAEKTPOdIOL TOTOBETLEVAL
oto otfog Tov dokipualduevov Ommwg meprypdpeton oto 4.2.2. H xoapdiokn
oLYVOTNTA VTOAOYILOTOV KOl KOTOYPAPOTOV GTNV UV ToL 0ékTn Kabe 10 sec
OAn m dbpkew towv 10 min (I min npepiog, 4 min doknong kot 5 min
amokatdotaons). Metd to téhog ¢ dwudikaciog twv 10 min to mepeydpevo
™G UWVNUNG Tov OéKTN avtiypdeoviav o' évav vmoloyiot (Takei, heartrate
analyzer) kot ektonovotay og yopti pe m Ponbewa evég ektvrmt) Epson RP
80.
A&oloynon g dpoukng owkovopiag: T v a&loddynon g OpOpIKNG

owovopiag vroAoyilovtav 3 mapAaueTpol: o) 1 TPOSANYN 0ELYSGVOL avd KIAO
copotikod Papovg oe steady state, f) m ocvvolikn domdvn o&uyodvov oTn
dupkela TV 4 min g SOKIHAGIOG KOl TOV 5 min TG OMOKATACTOCNG KOl Y) N
KkaBapn domdvn o&uyodvou otny 1d1a d1dpKeLa.
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H npdéosinym o&uydvov avd xihd copatikod Bdpovg oe steady state
VoAoYicONKe amd TIG TIWES TOL TEAELTAIOV AENTOV TNG dOKIHAGIaG TV 4 min
(néon Tiun).

H ovvolun damdvn o&uydvov vroloyicOnke amd 10 olokApopo Tov 9
min. To oAoxMpopo vroroyicOnke pe v e€Ng oyéon:

VO, (ml/kg) = (VOy x 15/60),  yat=1.0éwc9.1  (14)

omov VO, (4 etvon ot tipég mov kataypdpoviayv kade 15 sec.

H xaBapn domdvn o&uydvov vroroyicOnke kotd tov ido tpdémo amd 10
OAOKANpOUO TV 9 min, a@od TPMOTO APAPOVTAV 1) KATOVAA®GT 0EVYOVOL €
npepia, Tov vroAoydTay amd T HEGN TN TOV TEGGAP®V TIUMV TOV TPATOV
Aentol mpwv Vv Evapén g dokipaciog. O VTOAOYIGHOG YvoTaY pe TV €ENG
oyéon:

VO, (ml/kg) = [(VOy-B) x 15/60], v t=1.0 g 9.1 (15)

omov VO, givan ot Tipég mov Kataypagotav kKabe 15 sec ko B n wpdoinyn
o&vyovov ce npepia.

H xopdaxn cvyvomnta vroioylldtav omd ) péon TN TOV TIUOV TOL
tehevtaiov AemTol TG SOKIHOGING, EVM GOV AVTITPOCMOTEVTIKY] GLYKEVTIPMON
YOAOKTIKOU 0&€o¢ maipvovtav 1 peyadvtepn amd Tic tpelg Tinée. H pétpnon
TOV YOAOKTIKOO 0EE0G OmOoKOTOVsE ap' evOG GTOV EAEYY0 NG emPdpuvvong,
aAAG Kuplog KOl oTNV eKTiUNoM Tov VYoug NG avaepdflag KatavaA®mong
EVEPYELOG OTT OLapKELN TNG doKLaGiog.

4.2.5. KivnTikn] KopolovamrveELsTIKAV TOPURETPOV

Ta dedopéva tv dokiactdv yio TNV a&loAdynon g SPOUIKNG OtKovoLiag
(BA. 4.2.4)) ypnowomombnkov kot ywoo T HEAETN NG KWNTIKNG TOV
KOPOLOOVOTVEVSTIK®OV TapapETpeV. Ot mapduetpol mov peAetnOnkay frov o
TVELUOVIKOG aePIoUOS, N TPOSANYM o&vuydvou, N amofoin tov d10&ediov Tov
dvBpaxa kot M kapdiokn cvyvétra. Ta dvo emineda emiPdpvvone, oni. n
KWWNTIKN 6€ eMPapuvon Kato amd 1o avoepdflo katdeit (2 - 4 mmol/l) ko og
empPdpovon mhve and 1o avaepdfro katdeitl (5 - 8 mmol/l), anetélecav Kot
€00 avTikeipeva EeYmPIoTAG LEAETNG.

AZwloynon e kwntikng: Toco n adénon 060 Kol M ATOKOTAGTACY] TOV

KAPOLOOVOTVELSTIKMOV TOPUUETP®V (dwg T.). Tov Vi, VO,, VCO, kot KX) o¢
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otabepn| emPdpovon, etvat YvooTd 0Tt Tapovcldlovy (o eKOETIKN LOpEN TOL
umopel va meptypagOel pe o amAn n po owAn ekbetikn cvvdptnon (Henry
and DeMoor 1956, Broman and Wigertz 1971, Whipp and Wasserman 1972,
Katch 1973, Linnarsson 1974, «x.0.). H omk exbBetik) ovvaptnon
YPNOOTOlElTOL OE YaUNAEG 1 HETPLEG emPapvveels, Omov mapatnpeitat va
steady state ommv mpoécAnyn ofvyovov. e ynAég emPapuvoelg mov
yopaxtnpilovron amd po un steady state kotdotoon (Lo Tapoamépa ONA. LiKpn
avénon g VO, péypt v AMEN M OWKOM NG TPOCTADELNG)
PN OCLOTTOLEITOL i SITAY| EKOETIKY| GuVApTNON.

Yer

| | AUEnon (2) ! AnokaTtdoTaon

\ ; FH#H___»-v--J:\!

BN b-.ﬁ\

I AN

I T
0 1 3 6 7 8 9 10

4 5 %
Xpovog: (nin)
EXHMA 4-1. T'pagw) mopdotaon tov poviéhov pe amin (1) ko s (2)

exbeTikn] ouvaptnon Yy TV HEALTN NG KWNTIKNAG TOV KOPIOOVOTVELGTIKOV
TAPAPETPOV.

Ot e€lomoelg TOL YPNCHOTOMONKAY GTNV £PELVO LTI YKL TNV UEAETN TNG
KWV TIKNG NTaV AvTioTOTY oL

Y(t) =a- B e'(t'D)/T (16)
Y(t) =q- Bl e-(t-D)/Tl _ BZ e-(t-D)/tz (17)

omov Y etvon n e&etalopevn TOpAUETPOG OTN XPOVIKY OTIyUn t, o 1 TEAIKN
i, BN (Bi+P2) n tehuan Tum pelov my Pacue T (Mpepiog), D n ypovikn

kabvotépnon amd v EvapEn G PETPNONG WEYPL TNV EVEPYOTOINCT| TNG
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TOPAUETPOL, T 1 YPOVIKY 6Tabepd ™G cuvaptnong (16), T1 Kot T, ot XPOVIKES
oTabEPEC TOV YPNYOPOL KOl TOL OPYoL UEPOVG OVTIGTOLYO TNG CLVAPTNONG
(17). Xpovikn otabepd givar o xpovog mov yperaletal yio va emrevyfodv ta
2/3 g TEMKNG TIUNG.

Or deg elomdoelg ypnowomomdnKay Kot ywo. TNV TEPLYPAP TOV
KOPOLVATVEVCTIKMV TOPAUETPOV GTNV OMOKATACTAOT HE UOVY dlapopd TV
aAAay™) Tov apvNTIKOL TPOSM oL ToL B 1 TV B Ko By o€ Betkd. To oynuoa 4-
1 deiyvel v epappoyn Tov e£loM®GE®MV TNV AENCN Kol 6TV OTOKATAGTOON.

H npocappoyn tov e160cemv 610 EKACTOTE OTOUIKA OEO0UEVA EYIVE LUE TN
nébodo twv ehayiotwv teTpaydveov (Paciouévn otov Rasch 1968) mov
avartoyOnke ewwkd vy v peAét ovty (PA. mopdptnuo, 10-19) ot
mpoypappoticOnke o Basic yhAwoca Computer. H gpappoyn tov povtélov g
elooong (16) 1 tov poviéhov g e&icwong (17) e&aptdtav and 10 MO0
LOVTELO £BWVE TO HEYOADTEPO GUVTELESTH TPosdopiopot (R?).

H xumtikn tov mapapétpov agloloyndnke amo tov ¥pdvo npavtiopacng
(ti2), MA. 10 YPpSVO oV amarteitor yio va emttevyBel to 1/2 g TEAKNG TIUNG.
Ooco pkpdtepog givat o ypdvog nuavtidpacng TOco yprnyopdtepa avEavetor 1
anmokaBiotaton 1 efetalopevn mapdueTpog. O ypOVOG MUOVTIOPOOTG
vroAoyicOnke amd T xpovikn otabepd wg eENg:

tip= 0.693 1 (18)

2T1G MEPIMTMOGELS OV YPNCLOTOLVTOY TO0 Hoviédo NG e&icwong (17) n
a&lohdynon g KvnTikng Ywotav povo amd tov t, Tov YPNyopov HEPOLGS, HLOG
KOt O tj2 TOL apyoL PEPOVG dev e€eTdoOnKe G' OAEG TIG MEPMTAGCELS KOl OEV
mopovciole TPAKTIKO EVOLUPEPOV AOY® TNG LEYAANG O1EPKELNG.

4.2.6. Méy16T1] GUYKEVTP®OT] YOAOKTIKOV 0E£0G

Mo ™ pétpnon g Héyotg GLYKEVIPOONG YOAAKTIKOO 0EE0G OTO aipla
TpaypatoroovTay o vraifpla dpopukn dokpacio 300 pétpwv. H doxpacia
ywotav og otifo pe toptdv 300 m, pe TaVTOXPOVN GLUUETOYN Kot TV 000
dwopwv ond «dbe Cevydplt. Me 1oV cuvayoviopd dwcearldtav m
LEYIGTOTOINGN NG TPOooTAOELnG.

[Ipwv ™ dokpacio Tponyodvtay 15Aentn mpobéppaven, HeETd 10 TEAOG NG
omoiag mapepupdiroviav 20 Aentd mepimov péypt v Evapén e TPocTadelog
vy TV €E0GOAAOT TG YOUNANG CLYKEVTIPMOOTG YOAUKTIKOV 0£E0GC GTO Qipla,
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0T0 LGLOAOYIKA Opta TG Npepiag (0.6 - 2.4 mmol/l, katd Tovg Kuehnle et al.
1977).

O ypovog ¢ dokipaciog perpdtav pe ypovopetpo xewpog (Piratron)
YNOLOKNG EVOEIENG KOl KOTOYPAPOTOV AUECHS PETA TO TEAOC TNG TPOCTAOELOG
o€ OeLTEPOAENMTO KOl €KOTOOTA TOL dgvteporémtov. Ot doxpaldpevor
OTEKOVTIOV ETOLHOL O €vag Olmha 0TOV GALO Kol EgKvovoov e To cvvOnua
"mape", eved tavtodypova EEKIVOVGE TO YPOVOUETPO. AVO £EETAGTEC LITNPYOV GE
kd0e doxpaocia, évag yuo Tov kdOe dokpalopevo. To ypovouetpo Exheve pe
TO TEPAGLLOL TOV GMUOTOG TAVE® OO TNV TEMKT] YPOLLUT.

‘Eva detypo aipotog 20 pl wapvétay and tov Aofo 0L awTlov TPV TV
mpoomdfeio kot aAdo 8 detypota maipvoviay HeTd To TEAOG NG TPOooTaOelag
oto lo, 20, 3.5, 50, 70, 100, 140 kot 200 Aentd TG amokatdotaons. H ¢don
NG AmOKATAGTAONG NTOV TAONTIKY YOpIg Kol Kivntikny dpactnpdmra amod
puépovg tov dokipalouévon. Ta delypata aipoatog eppuoodvtay oe 200 pl
vrepyropikod o&éog (0.6 N) kot avoAvovtav pe TNy OladKacio wov
nwepryphpetar oto 4.2.3.

H peyalvtepn tipn ota detypato onpelovotay cav 1 LEYLOTY CLYKEVTPMOT)
YOAOKTIKOU 0&E0C GTO Qiplo. XVUVOMKA T Oelypato ypnoipevoy eniong oty
e€ETao NG OLVOLUKNG TOL YOAOKTIKOU 0£€0G GTNV OTOKATAGTOOT).

4.2.7. Avagpopro ayoroaKkTIKI) IKOVOTNTO

[Ma tov eviomiopd mBavadv mPocappoy®V oty avaepOflor oyoAKTIKN
KOVOTNTO TPAyLOTomolovTay pie vraifplo dpoptkn dokipacio 60 pétpov pe
peyotn taxvtnra. Ot TOpAUETPOL TTOV WETPLOVIOV NTOV O YPOVOS Kol T
OLYKEVTPMOT] YOAOKTIKOD 0EE0G OTO aipla LETA TNV TPOSTADELQ.

H doxipacio ompiletar otov evoeydpuevo evtomicpud dopopomoinons ot
OLYKEVTIPMOOT] YOAAKTIKOV 0EE0G Ypig LeTABOAN 1) LiKPT adENOT TS SPOIKNG
emidoonc. Avépeca otnv dpopkt| tayvTnTa TV 60 M Kot TG GLYKEVIPWOONS
YOAOKTIKOV 0&€0¢ vdpyel por ynAn ovoyétion (= .828, n=622) (Hellwig et al.
1988). Av Aowmdv yopic Pertimon g dpopkng emidoong (mov avouevotov
oTNV €PELVA OVTH) EAATTOVOTOV 1 CLYKEVTIPMOT YUAUKTIKOV 0&€0G, avtd O
onuowve Pedtioon g avoepoprag ayoroktikng wavotntog (Keul et al. 1981,
Hellwig et al. 1988). Agv mpénel wotdc0, Onmwg emonpaivovv ot Hellwig et al.
(1988), e tov 6po "avaepoPilo ayaAoKTiKn KavoTnTa, vo evvoeiton €0 Udvo
Kamolo avénon g PMGPOKPENTIVIG GTOVG HVES, apov otTn PeAtioon g
dpokng enidoons mailovv poAO Kol AAAOL TOPBEyOVTES (COUATIKES avaAOYieS,
Bapog, vevpopvikn CLVOPLOYN KAT.).
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[Ipwv ™ pétpnom mponyovviav, dnwg kot oto 4.2.6, 15Aentn mpobépuavon
He eAappO TPEELO, OIOKNOELS KOl OTACELS Kot 6T cuveyel 20 entn mepimov
avapovy yio v €£ac@AMOoT TG PLGLOAOYIKNG GLYKEVTIPWOONG YOANKTIKOD
o&éog (oe emimeda mpepiag). Kdébe didvpog mpaypoatonoovoe T Sokipacio
uévog tov o taptdy TpEYovtag e evbela, avdpeso ce 600 YpUUUES TV
dwdpoudv. Avo efetaotéc kpatohoav TOV ¥PpOvVo NG OOKIHOCIoG e
xPOVOUETPO ¥ePAC (Piratron, ynerokmg EVOEENC).

O dokpalopevog otekdtav €tolnoc oe 0éom ekkivnong mico omnd v
ypopun g agetnpiog Kot Eektvovoe oto suvOnua "mape", to onoio dvotav 1
EPImov  devTEPOLENTO UETA TO ovVONua "étowoc". Ot dvo efetaoTéc
Bpiockovtav otn ypouun TEPUOTIOCHOD OVTIUETMOTOL, GE amoOoTooNn mepimov 4
HETPp®V, €yovtag HETaEy Tovg v dwdpoun. Ta ypovouetpo dvoryov HE TO
ONK®UO TOL TG® OG0V TOL JOKIHALOUEVOD Kol EKAEVOV LE TO TEPAGLLO TOV
ombovg TOL TWAVEO om0 TNV YPOUUN TEPUOTIGUOV. XTn OldpKEW 1TNG
npoomdfeiog o dokiualduevog evBappuvoTaY e POVEG OO TOVS EEETUCTEG.

Ya xpovog g dokipaciog v v agloldynon Aapfoavotav o pHécog 0pog
TV 000 €£ETACTMOV, VO KATOYPAPOVTOV Kol Ol dVO YPOVOL GE SEVTEPOLETTA
KOl EKOTOGTA TOL OEVTEPOAETTOV.

>10 lo, 30, 50 ka1 70 Aentd apécmg petd v mpoonadeia 20 pl aiportog
naipvovtay and Tov AoBo Tov avTioh Tov JOKIHALOUEVOD KOl ELOVCOVVTIOV GE
200 pl vrepyrwpucov o&oc (0.6 N). H dwadikacio tpoetolpaciog kot pétpnong
TOL YOAOKTIKOU 0&Eog ywotav Omwg meprypdopeton oto 4.2.3. Zav
OVTUTPOCMOTEVTIKN GLUYKEVTPMOTN TG doKipaciog Bempovvtav 1 peyoldtepn
TN YOAOKTIKOD 0&€0G OV PeTpLdTay ota 4 detypata.

4.2.8. Emtidoon 6€ opopovg avroyms

Mo m™v a&oAidynon G OPOUIKNG OVTOYNS TPOUYUOTOTOOVVIOY dVO
vraifplec dokyaocieg, 2000 pétpov kor 5000 pétpov. H emroyn tov
OLYKEKPIEVOV  amooTdace®my Pociletor oTov Joy®pPopd ™S OvIoyns o€
a)avtoyn pkpng owdpketog (3-10 min), B)avroyn péong dwbpxerog (10-30 min)
Kot y)avtoyn peyding ddpketog (méve amd 30 min), and tovg Hollmann und
Hettinger (1980), otov onoio pa avaroyn duapBpwon o¢ mpog ta xpovikd dpio
dtvetan amo tov Harre (1982) xpnoonoldvog StopopeTikd Toug OPoLG.

O owywpiopdg yivetor o010t oty mpodtn 7wepintwon (3-10 min)
KaBoploTikd pdro otnv amddoomn mailovv o agpdfilog pali pe tov avaepdpro
YOAOKTIKO UNYOVICUO TOpUymYNS evépyelag, otn devtepn mepintwon (10-30
min) KVpw N pEYLOTN TPOSANYN ofvyovov Kot KAtd JSeLTEPO AOYO TO
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avaepofo katdeA Kou omv Tpitn mepinmtoon (ndveo oand 30 min) to
avoEPOPlO  KATMOAL KOU 1 KAVOTNTO YPNOUOTOiNoNS Mrapodv oLV
(Hollmann und Hettinger 1980).

[Maipvovtag vrdyn v niwio tov Sokpalopéveov oty £peguva auTY,
pmopet va yapaxtnpiodel o1t 1 doxpocio tov 2000 m cvykataAéyetor otV
avioyn péong dudpkelng kot 1 emidoon kabopiletor kOpla amd T pEYLOT
npdsAnymn o&uydvov, eved m dokipacio Tov 5000 m otV avtoxn HEYAANg
dupkelag kot 1 emidoon kabopiletal kKOpla and to avaepoPfio katdeAl. ‘Etot
évag mpocheTog 6TOYX0C TV dVO doKILaclOV NTav va e€etachel Ko 1 oxéon
TOV EMOOGE®V UE TN HEYIOTN TPOSANYT 0ELYOVOL Kol TO avVaEPOPLO KATMDPAL,
v va, 000el 6TV £vvola TV TPOCHPUOY®Y Kol 1] SIUCTOCT] TNG TPOTOVITIKNG
TPOKTIKNG.

Ot doxocieg TpoyLATOTOLOVVTOY GE V0 OLLPOPETIKEG LEPEG 1| Uial amd TV
GAAN, o otifo 300 m pe taptdv, PE TOLTOXPOVI] GLUUETOYN Kol TV 00O
dwdney kdbBe Cevyoplov, yoo v VIapEN cuvaywvicpov. Ot dokipaldpevol
Eexwvovoav poll amd 1o idto onueio Tov oTifov Kot TPEYOVE OTNV ECOTEPIKN
dwdpoun. O ypdvog petpidtav pe ypovouetpo yepog (Piratron, ymeioxng
évoelEng) amd ovo efetaotéc (évav yuo tov KABe doxipalopevo) Kot
kataypapdotav o kébe mépacpa 300 m. O 1ehMKdC xpdvog KataypapdTay o€
AemTd, OeLTEPOAENMTO Kol €KOTOOTA TOL Odevtepoiémtov. Ilpwv and kdaOe
TpooTadelo TponyovvTay (o SAEmTN mepimov mpobépuavon.

XMV TPpOTN  EKTEAEON TOV  JOKIHACIOV  OwvdTay  VROOEIEElS oGTOLVG
doKipalOpeEVOLS KATA TNV TPOSTADELD Yo TN GMOOTY| Katavour Kot alomoinon
TOV SVVATOTNTOV TOLG. XTIG EMOUEVEG UETPNOEIS 1 KoBodnynom ywodtav pe
Baomn ta mponyoduevo mePACUATE TOVG, KOODG KOl He TO HECO TEPUCUN GE
oxéon HE TOV TPONYOOUEVO TEAIKO TOvg Ypovo. M' avtd tov TpoOTO
dwceaillotav, 660 Moy dvvatd, N OAMKN a&lomoinon TV KAVOTHTOV TOV
SOKIHALOUEVAOV Y10l TIC GUYKEKPIUEVES OPOUIKES OMOGTAGELC.

Metd to 1éhog ™G mpoondfetag Twv 2000 m maipvovray 3 detypoto aipotog
010 lo, 30 kol 50 Aentd TG AMOKATAGTACTG OO TOV AOBO TOL AVTIOV Yid TN
HETPMOT TOV YOAKTIKOD 0&€0C, Pe TN dadKacio Tov meptypapetal oto 4.2.3.
H peyoidtepn Ty onUeEI®VOTOV GOV 1 OVTUTPOCOTEVTIKY CLUYKEVTPMOOT).

4.3. Lye0106n0G TOV HETPNOEMV

Oleg o1 petpnoeig mov meprypapdnkav oto 4.1 kat 4.2. mpaypoatonombnkay
TPELS POPES (TPV TNV TPOTOVNOY|, GTO HEGOV TNG TPOTOVNONG KOl GTO TEAOG
NG TPOTOHVNGNG) TOGO GTOVG SOVIOVG TNG TEPAUATIKNG OLAONS OGO KOl GTOVG
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dwdvpovg g opddog eréyyov. E&aipeon mapovsiocav pdévo n didyvemon tov
CUYOTIGHOV KOt TO NAEKTPOKAPIOYPAPN L0 NPEUTNGC, TOV £YIVaV LOVO [ GOpaL
mpv v évapén g tpordvnons. 'Eva pépog tov petpioemv £ywve mpocheta,
UOVO GTOVG TPOTOVOVUEVOVS OLOVHOVG, UETE TNV TApodo 1/4 tov ypdvov
npondvnong Kot éva pépog petd v mdpodo 1/6 xor 1/3 tov ypodvov
TPOTOHVNOTC.

Yvykekpluévo ol petpnoelg Eexivnoay otig 25.9.1988 kou teleimcav otig
25.4.1989. Ot petpfoelg Tpv TV TPOTOVNGY OAOKANPOONKAY GTO S1doTNp
25.9. - 22.10.1988, ot petpnioelg oto pécov (HETA amd 3 Uveg TPOTOVNoNG)
010 dtdotnua 19.1. - 31.1.1989 kot o1 peTpnoelg 610 T€A0G (LETA amd 6 unveg
TpomoOVNoNG) 610 ddotnua 15.4. - 25.4.1989.

Kdabe Cevydpr egetaldtav v ida pépa, o évag didvpog apEGMG HETA TOV
Ao 1N Tovtdxpova Omov TOo amartovoe 1M dokipacic. Ov  dokipoocieg
TPAYUATOTOOVVTOV HE TNV €ENG oepd: avOpmmouetpnoelc, EKG, ypapukég
dwdwkacieg o pia mpotn pépa, VO, max - AK oe pia devtepn pépa, dOpopkn
owovopia - Kintikn og pa tpitn pépa, 60 kar 2000 m og po t€Taptn pépa
kot 300 kot 5000 m Ge po TEPTTN HEPQL.

Ot 4idvpor mov ovppeteiyovy otnv Tpondvnon petpinkav mpocheta oto
dwotua 3.12. - 6.12.1988 (petd onA. amd 1.5 pqva tpordvnong) omn HéEyot
npocAnyn o&uyoévov, T0 avaepdPlo KOTOEAL, TNV OPOLIKY OIKOVOUIO KOl TNV
KIWWINTIKT TOV KOPILOOVATVEVGTIKOV ToPAPETpOv. Akdua oto ddotnpa 19.11.
- 22.11.1988 (petd omA. amd 1 pqva mpomdvnong) kot oto dtdotnua 17.12. -
22.12.1988 (petd onA. omd 2 pnveg mPOmOVNONG) TPOYUOTOTOINGOV TIG
doxpacieg twv 60, 2000 kot 5000 pétpov, kabhg kot 300 pétpov (L6Vo oTov
lo unva mpondvnong).

H oepd mpaypatonoinong twv HeTpnoemv NTav Kot 00 mopdHolo, UE T
dtpopd OTL GLUUETEIYE LOVO O TTpoTovoVEVOG didvpog amd kabe (evyapt. H
VO, max kot to AK ywdtav og po pépa kot o€ puo 0e0Tepn PEPA 11 SPOLIKN
owovopio kat N kwvntiky. Katé tov 6o tpoémo oe o pépa yvotav to 60 o
ta. 2000 m ko o€ pia 0gvtepn ta 300 kot S000 1 povo 5000 m.

Ext6¢ and tic apykéc Ko TEMKEC HETPNOELS, TOL £yvav TPV TV Evapén
KOl HETA TN ANYN TOL TPOTOVNTIKOV TPOYPAUUOTOS, OAEG Ol EVOLAUECECS
HETPNOELS YWWOTAV YOPIG OKOT 1TNG TPOMOVNONG G€ UEPEC TOL Ol
eEetaldpevol oev eiyav mpomdvnon (kvpinwg ZapPato kot Kvplakn), eved Alyeg
QOPEG Ol UETPNOELS avTKaTéSTNoOV TNV Ttportdvnon. H dpactnpiomta g
TPOMYOVUEVIC UEPOC  Taipvoviav Tavta vadyn, €161 OOTE O KAOe
doxpaldpevog va givar EEKOVPAGTOS GTY| LETPNOT).
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4.4. llportovnon

To mpomovntikd mpoypaupa dmpkece 25 Poopadeg (6 unveg) kot mepieiye 3
TPOTOVNOELS TN POOpAdA. LTIG TPOTOVIGELS AVTEG GUUUETELY OV LOVO Ot didvpot
™G TEWPAPATIKNG opddag. Xe 11 amd T1g 25 Pdoupddeg vanpée o tétaptn
TPOTOVNTIKT LOVAOOQ GTO TEAOG TNG POOUAdNC, TOV TEPIAAUPAVE TOYVIDOELS
dpacPOTTES (UMACKET, TOSOCPULPO, POAET Kol EVOPYOVN YOUVOGTIKT]) Kol
OTNV 0TO10 GLUUETELY OV Kot 01 H10LHOL TG OPLASAG EAEYYOV.

Ot Tayviddelg ovtég dpaoctnprdtreg Bewpndnkav péPog g Kabnueptvig
eEWOYOMKNG dpaoTNPOTNTAS TOV OOVU®V, Ol omoiec pall pe T oYoAKN
QLGIKTN aywyn kaBopilovy T PUGIOAOYIKN AVATTLEN TOV PULOIKAV KAVOTNTOV
TOV OOV ot ™S nAkiag. [Ipdobeta elyov youyaywyikd yopaktipo Kot
EVOALOKTIKO KWWNTIKO TEPLEYOUEVO Y10 TOLG OWOVUOVG TNG TEPOUOTIKNG
oudooc.

21010G TV TPV TpomoviicemV/ Bdopdada Moy vo PeAtimdel oto péyioto
duvatd M oepoPla KavdTTA TOV TPOTOVOOUEVOV ddVU®V. Ot TPOTOVIAGELS
ywotav o avorktd otifo 300 m pe topTAV KOl TO TEPLEYOUEVO TOVG
amoteAobvTay amd OpokéG emPoapOvoels. Xe Alyeg TMEPMTMOEL, AOY®
AoYNUOV KOPIKOV cLVONKAOV, 1| TPOTOVNOT £YIVE GE KAEIGTO YDPO UE TN
Bonbelo KLKAOEPYOUETP®Y KOl HE OVAAOYN TPOGOPUOYN TNG OLAPKELNG Kot
EVTOONG TOV TPOTOVNTIKOV EPEPCUATOV.

Kabe mpomovntikny povada amotelobvtav a)omd o 15Ahemtn mepimov
wpoBépuovon pe yorapd TpEEIHO KOl OGKNOELS, B)amd 10 Kupimg HEPOS Kot
v)and arobepaneio 3-5 min, wov meprAapPave yarapd Tpé&uo kot dataoels. H
GLVOALKY dldpKeLL TG Tpomdvnong Kopouvotay ot 1 pe 1.5 dpa. To kupimg
UEPOG OLAUOPPMOVOTAV GE ATOMKT BAoT, HE EVAAAAGOOUEVT KO TPOOJEVTIKA
avéavouevn emPdpuvon, otoyevovtag kdbe @opd otn Peitioon Ttov
avaepOPlov KaTOEALoD, TG LEYIETNG TPOSANYNS 0EVYOVOL, 1| TOPAAANAL Kot
TV OVO.

H pvOuion g mpordvnong ywotav pe Baon v taydtnta tpesitatog 6to
avaePOPlo KATOOAL, GOUPOVO LE TO HOVIEAO TNG EVEPYELOKNG TPOTOVIONG
(KX ewoovpag 1989). Apoukég emPapidvoelg pe toyvtmra 85 - 100 % g
tayvmtoag tov AK ypnopomombnkav yw tn PeAtioon tov avoepdfiov
KatoeAo0, evad emPapivoetg pe tovrta 100 - 120 % g taydmrag tov AK
vt Bertioon e HEYI6TNG TPOSANYNG 0&VYOVOV.

Ot péboodor mpomdvnong mov epapudsOnkav frav 1 cvvexduevn peBodog
(ne otaBepn kot evarhacoopevn €viaon) Kol 1 SoAelpupatikny  puéBoodog
(extotuen kKot évrovn). H ovveyopevn péBodog kot €v HEPEL 1 EKTATIKY|
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[MINAKAZX 4-2. MéBodot Kot mepieyopeva g Tpomdvnong mov epapudéchnke oty
TEPALOATIKT OPAdA.

A. Ilportdvnon ya 1 Pertioon tov AK *

o) Xvveyopevn pébodog (pe otabepn évraon)
- 30-45 min otafepd cuveyés tpé€yo pe 85-95 % g TaxvnTag Tov AK
B) Awieppotikn péBodog (ektatikn)
- 2 x 15-20 min otaBepd tpe&ipo pe 90-100 % g TayvnTag tov AK - didheppo
4-5 min
- 3 x 10-12 min otaBepd tpe&ipo pe 90-100 % g tayvtag tov AK - diddeppa 4
min
- 4 x 8 min otafepd Tpé&ipo pe 95-100 % g TayvnTag tov AK - Sidieppa 3-4
min
- 5 x 6 min otafepd Tpé&po pe 95-100 % g TaxvTnTag Tov AK - Siddeypa 3 min

B. IIpondévnon ywa ) Bertioon g VO, max

o) Extatikn dwdeippoticn) pébodog
- 2 x 10 min tpé&yo pe odhayég puBuov (avénon otig gvbeieg ota 110-115 % xon
peiwon o11g otpoés ota 80-90 % g ToydnTos Tov AK) - dtdAepa 5 min
- 2 x 15 min tpé€o pe odhayég puBpov (300 m ota 105-110 % ko 300m ota
85-95 % g tayvtnrag tov AK) - Sidkeppa 5 min
-6 x 900 m pe 115-120 % g TtaxdnTog ToU AK 0T1C €VBeieg Ko mepmATN O OTIC
OTPOPEG - dtddeiupa 3 min
-2 x4 x 900 m otafepd tpé€ipo pe 105-110 % g TaydnTag tov AK - Sidheppo
2 min kot pHeTo&d TOV 6eT 4 min
- 6 X 5 min modnAdtnon pe ahdayég tng avtiotaong avé Aentd oto 90 ko 110%
tov AK - StdAheypa 3 min
B) Evtovn dwodeppaticy pébodog
- 2 x 3-5 x 600 m otafepd tpé&ipo pe 105-115 % g TayvTag tov AK
- SGAeypa 2 min ko HETAEL TV GeT 4-5 min
- 2 x 4-6 x 300 m otafepd tpé&ipo pe 115-120 % g TayvTag Tov AK
- SAeypa 1-2 min ko peta&d tov oet 4-5 min
-2 x 5 x 2 min todnidrnon pe 115-120 % g évraong tov AK - diokeppa 2 min
Kot HETaED TV 6ET S min
- ouvovacpog 3-5 x 600 m kot 4-5 x 300 m otabepov Tpetipatog pe 110-120 %
g tayvTag tov AK - didAeppo 1-3 min ko peta&d tov oet 4-5 min
v) Zuvovaopog TOV SIHAEIUHOTIKOV nefddmv
- ovvdvao oG 2-3 x 900 m, 3-4 x 600 m kot 4-5 x 300 m otabepov tpe&ipatog pe
105-115 % g tayvtnrag tov AK - didAeiupa 2-3 min kot peta&y twv cet 4-5
min
- ouvovaopos 4 x 900 m kar 4 x 600 m otabepov tpekipatog pe 100-110 % g
tayvntog Tov AK - SidAeypo 2 min ko peta&d Tov 6T 5 min

* H mpondvnomn 6to KUKAOEPYOUETPO UITOPOVGE VO Yivel 6Ta. 1010 0KPIBOG TPOTLTAL.
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GuvéyEln ToL Tivoka 4-2.

I'. [lportdvnon yo v Bertimon tov AK Kot g VO, max

a) Zovexopevn uébodog (Le evarlacoouevn £viaon)
- 30 min tpé&uo pe avEnon oty e gvbeia ota 105-115 % kon peiwon otig dAreg
mAgvpég ota 85-90 % g TayvtnTag Tov AK
B) Extatkn Stoieppotikn pé@odog
- 2 x 15 min gvaAlacoopevo Tpé&io pe avénon ot i evbeia ota 105-115 % won
peiwon otig aAreg mhevpéc ota 90-95 % g TayvnToag Tov AK - Stdhepo 5 min
- 3 x 10 min gvaAlacoopevo Tpé€io pe avénon ot o evbeia ota 110-115 % won
peiwon otig arheg mhevpés ota 90-95 % g tayvtnTag tov AK - Sidhepa 5
min
- ouvdvaopog 4 x 1200 m ko 3 x 900 m pe avénomn otig gvbeieg ota 100 -110 %
Kot petmon otig otpopéc ota 85-90 % g TovTos Tov AK - Stdheppa 3 min
Kol LETOED TV GET 5 min

SwAelppatikn péBodog ypnowwomomdnkav yia ™ Peitimon tov avaepofiov
KOTOQAL00, VM 01 dVO HOPOES TNG SAEUATIKNG pneBddov Yy ) Perticoon
™G HEYIOTNG TPOSANYNG 0&LYOVoL. Mia avaAvTikn ekoéva Tov Hefddmv Kot
TEPLEYOUEVOV TNG TPOTTHVNONG diveTan 6TOV Tivaka 4-2.

210 mp®TO TPiuNnvo NG mpomdvnong 0oOnke Eupacn otn Peitioon tov
avaepOPlov KatweAlov, pe dvo cvvnbmg TpomovnTikég povadeg t PBooudoa
v ™ Pertioon tov AK ko pia yio ) Bertioon e VO, max. To avtictpogo
oyfuHo epoppocnke oto devtepo Tpipunvo pe Eueoon ot Pertioon g
péytomg mpdoAnyng ovyovov. H tayvmnta tpeipotog avamposappoldtay
K6Oe Popd 0TI vedTEPES TIHEG TOV AVOEPOPLOV KATWPALOV OO TIG EVOIAUETES
LETPNOELG, EVA 1) GLUVOAIKY| ETPAPLVCT ALEAVOTOV TPOOSEVTIKA GTO TPATLTO
€VOG LOVOD KUKAOL TPOTOVIONG.

H xpdkoon g €éviaong kot mocotntog g emPdapuvong  o1o
TpomovnTIKO TPdypappa divetar oto oynua 4-2. H évtaon mapovcidleton cov
10 % G TOXOHTNTOG TOL OVOTPOCHPHOCUEVOL KABE @opd avoepdfiov
KateAod. O vroroyiopdg yo ke Pdopdada Eytve katd tov e&ng Tpdmo:

E:(H1XE1+H2XE2+H3XE3)/H (19)

omov E kan IT givon avtictorya n évraon kot n mocotnta TS emPdpuvong y
kéBe PBooudda, E;, E,, Es, wou IT;, Ilp, I3 avtictorya ot evidcelg kot ot
TOGOTNTES TOV TPUOV TPOTOVNTIKOV povadwv. H mosdtra ¢ emPapuvong
vroAoyicOnke amd v dbpoion TV Ypdvev Kabapng mpomodvnong (kvpiov
pépoug ywpic dStodeippata) TV TPUOV TPOTOVNTIKGOV povadwv I1;, Iy, I1s.

61



140 140

COncodtnralll e vraon
120 120

e

o
e e e

o

b
L]
.1:::
b
N
"l

S

e D

S

KABAPOE XPOMOEZ MPOMNONHEHE
{min)
(=]
=
1

% TOY ANAEPOBIOY KATGQOAIOY

e e e

Bl e

1
D e e e

: e e i
e

R
z
|

bt 1 17 19
BAOMAAEE TPONONHEHE

EXHMA 4-2. [Tocotta (kabapds ypdvog TpomovnTiK®V emBapivoemv) Kot EVTaon
% g toyvmrog tov AK) g mpomdvnong katd Tig 25 Poopddec Tov
mpomovnTikoy  mpoypaupatog (M= petprioelg kot I'=  mepiodog  eoptdv
Xpiotouyévvav).

H vrdéloutn xabnuepwvn ook dpaoctnpidtra Shov tov SOH®V
EAEYYOTOV TOKTIKG HE TNV GLUUTANP®OY| epoTNUATOAOYiOV and kdOe Cevydpt
OV avVOPEPOTAV oTn Poopdda mov mépace. Or epwTOE KAALTTAY TNV
oYOMKN Kot €EMOYOAKT TOVG, KOWN Kol un Kown, dpactnpotra. Toéco N
OYOAIKT] QUGIKN aY®YN OGO Kol TO ToLyVidl eKTOG GYoAeiov Kvpavdtay og
QLOLOAOYIKE Opla. Yoo dAovg Tovg O1LHoLS. ‘Htav emiong kowvd oe KdaOe
Cevydptl yopic Kol eTUTAEOV dPACTNPLIOTNTO TOV WUT] TPOTOVOVUEVOD SOVUOV
™V Opa TPOTOVNGNG TOL OOEAPOV TOV.

4.5. LtoTioTiKi) avaivon

H opBuntucy péon tyun (x), n otabepn amodkiion (G) Kot 0 GLVIEAECTNG
dwomopds (cv) vmoAoyicOnkav Gov  TEPLYPAPIKA  YOPOKINPIOTIKE TV
JEOOUEVMV.

H onupaviikomta tov dagpopdv tov pécov Tiuov eéetdobnke pe v
TEXVIKN TG avdivong g dtuomopds (ANOVA) pe 600 mapdyovieg (two-way)
Kot emavorapPoavopeves petpnoelg otov €va moapdyovta (BA. Cohen and
Holliday 1982). H mepapatiky opddo kot 1 opdda EAEYYOV OTOTELEGAV TOV
éva ToPAyovTa Kol Ol LETPTOELS TPV, EVOIIUESO KO LETO TNV TPOTOVIGN TOV
dANo.
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H pndevikn vmobeon (Hp) €0ete cav dedopévo tn un vmopén dgpopmv
HETOED TOV OUAd®V, LETAED TV UETPNOEMV KOl OO TV GAANAOETIOpUOT TV
dv0 moapayovTemv. ATdppiyn TG UNOEVIKNG CNUALVE ATOd0YN TNG EVOAAUKTIKNG
vrdBeong (Hp), 6t On. vanpye dapopd.

Ye mMePWTMCES, OMOV SUMICTMOVOVIOV GTOTIGTIKG GNUOVTIKY Oopopd
HETOEL TMV  UETPNOEMV, Ol EMUEPOVS HECEC TIWEC TOV  UETPNOE®V
ovykpivovtav petald toug pe to Newman-keuls teot. To 1010 cvvéBove av
JOMOTOVOTOV  JlPopd OV  OPEMOTAV oIV  aAANAOETidpacy TV dvo
TapayOvVTOV, ondte GLYKPIVOVTOV OAEC O1 LEGES TIUEC TV LETPCEDV OO TNV
TEPALATIKT] KoL TNV opdda eEAEyyov petald toug (PA. Sachs 1984).

Emniong ot petafolréc g melpapatikng opndoog kot e opdoog EAEYXoL ot
dupkela TG Epevvag eEeTaonKay EexmpPlotd pe one-way avaAvon S10.6mopas
v emavaiapPoavopeves  petpnoels.  Omov  SomiotovOTaV  GTOTICTIKG
ONUOVTIKT O10Popd Ol EMUEPOVG HECEG TIEG cvykpivovTov pe To Newman-
Keuls teot.

H oyéon peta&d 600 petaPintov efetdobnke pe Pearson cvvieheotn|
ocvoyétions. H onpavtikdmra g cvoyétiong eEetdobnke pe v amodoyn M
andppym ¢ unodevikng vrobeong (Ho: p=0) ywo aveéapnoia petacd tov 60o
petofAntaov. e andppiyn ™G UNdevikng vmobeong ywotav omodeKT 1
evaAloktikr) vedbeon (Hi: p#0) yia cvoyétion pe p>0 1 p<O (Sachs 1984).

H evdolevywkn opowdtnto tov 0wdpwv efetdodnke pe "intra-class"
ovvtedeotn ovoyétiong (R). O R vmoroyildtav and ™ dwalevyikn (between)
kot v evdolevykr] (within pairs) dwomopd, omd one-way ovOALoN
dwwomopdgs, pe ) oyéon: R= (B-W)/(B+W), émov B kot W givar avtictorya n
dwalevyn kot gvoolevywkn dwonopd (M.O. tetpayovav) (BA. Falconer 1989,
oeh. 387).

Onov domotdfnKe po GTATIGTIKE CNUAVTIKY €XOPOCT TG TPOTOVIONG,
e€etdolnie Kol 1 GYETIKN WOYY TNG G€ GYEOT HE TNV KANPOVOUKOTNTO KOl TV
aAAnroenidopaon kAnpovopkdmrtoag - mpomodvnons. H one-way oavéivon
OloToPAg TWV  MOGOOTIO®MV  HETOPOADY  OTOVG  TPOTOVNUEVOLS Kol
ampomovNToVg S100H0VS, Bempmvtag teg eoptnuéves petapintég (Bonnier and
Hansson 1948), mpoceépbnke yioo tov okond ovtd. H dwuomopd evidg twv
Cevyaprdv amododnke oy enidpacn g mpondvnong, petald towv fevyapudv
oTNV EMOPOCT TNG KANPOVOLUKOTNTOS KOl TNG OAANAOETIOpaonG (TEPLEYOUEVG
Kol TG AGBovg Oomopdc) otV AAANAOETIOPACT KANPOVOUIKOTNTOS KOt
npontdvnong. H mocootwnion avoloylo tov €mipuépouvs dacmTop®dV TPog TNV
OLVOMKT daomopd (aBpoicpota TETpAy®VOV) YOpakTPle TN GYETIKN 10Y0
TOVG.
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H AéBog odwomopd mov elvar evoopoTOUEV)] OTN  OGTOPA  TNG
OAANAOETIOPOUON G OVAPEPETOL GTO GTATIOTIKO AdBog (AdBog pétpnong 1 Tuyaio
AGB0¢g) (BA. Ramm und Hofmann 1982) kot 6ev pmopetl va daywpiotel and
dtomopd TG AAANAOETIOPOCTG.
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5. AIIOTEAEXMATA

5.1. Zopotikég 010.(p0opomToMGELS

211 SIPKELD TOV 6 PUNVOV TOV EPEVVITIKOD TPOYPAUUATOG GYEOOGV OLEG OL
avVOPOTOUETPIKES TOPAUETPOL TOPOVGIOGAV GTATIGTIKG CNUAVTIKEG LETAPOAEC.
O mivaxkag 5-1 divel cLYKEVIPOTIKA T OMOTEAEGLATA TNG tWO-Way aVAALGTG
dwomopas. O mapdyovrog F; vmooniover Tic dwpopés HeETaEy NG
TEPAUATIKNG KOl TNG OHAd0g EAEYYOL, 0 mapdyovtog Fr Tic dtapopég petald
TOV UETPNOEWMV, TPV, €VOLAUESO KOl PETE TNV TPOmdvNnor Yo, OAOLG TOVG
dwdvpovg kot o mapdyovtag Fixa v aAinioenidpacn twv o000 TopoyovVI®YV.
Ytov mivako 5-2 dlvovtor ovoAlvutikd ot péceg TWES Kot to  péyebog
dwpopomoinone  ywo v kéBe o mopdueTpo.  Avoivtikdtepo  Ta
OTOTEAECLOTO TOV OVOPOTOUETPNCEDV TAPOVSIACAY T EENG YOPAKTIPIOTIKAL:

5.1.1. 16610 avamtoéng

To péco otddo avdntuéng tv SWVH®V TPV TNV Evapén TG TPOTOVNONG
nrav 2.5 £1.3, pe tipéc mov kopaivovtay avapesa oto 1.0 ko to 4.5. H péon
TN TNG TEPAUATIKNG Opadag (2.4 +£1.3) dev 01€pepe onUaVTIKG od TNV HEST
TN ™G opadag eAEyyov (2.6 +£1.4). H evdoolevykn opotdtnra Tay moAd ynin
(R=0.96), evd ota 6 amd ta 9 Cevydpla ot TYES NTAV TOVTOCTLLEG.

Mo GTATIOTIKA CNUOVTIKY] S10popd 6TV ovOADOT) TOV GTOdI0L AVATTVLENG
oV JdpKeELN TNG EPELVOG TOPATNPNONKE HOVO HETAED TOV TPUOV LETPGEDV,
npy, evoldpeca kon petd (P<.001, mivakag 5-1), t660 otV TEPAUATIKY] OGO
Kol otV opdda eréyyov (P<.001). O mivaxag 5-2 deiyvel avaivtikd o péyebog
™G HeTafoAng v tig 600 opddes. H péon avénon 6to otddo avantuEng otov
60 pnva ntav 0.5 £0.2. Metald tov opddwv dev mapatnpnionke doupopd oe
KOG atO TIG TPELG LETPTOELG.
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IMINAKAX 5-1. Twég tov F xou mbBavémta Adbovg (P) g avdivong
domopdg (two-way) pe emavaAdpPoavoreves LETPNCELS GTOV Eva TopdyovTa
Yo TOL AVOPOTOUETPIKA YAPOAKTIPIOTIKE TV OLOVUWV.

Metapintég Fq P F; P Fixz2 P
214010 OvVATTUENG .066 ns 41.69  Hx 462  ns
YOMATIKA MHKH (cm)

Avaotua .004 ns 144.34  *** A13  ns
"Yyog axpopiov 022 ns  100.13  *** 318 ns
MnKog Gve dkpov .001 ns 18.63  #** 507  ns
"Yyog tpoyavtipa .004  ns 53.64 *** 1.818 ns
"Yyoc kviung .032 ns 25.04  Hx .087 ns
"Yyog kabnjuevov .007  ns 81.45 x*x* 346 ns
YOMATIKA EYPH (cm)

Evpog akpopiov .002 ns 8.50 ** .003 ns
Evpog Aayoviov .007 ns 24  ns 462  ns
YOM. IIEPI®EPEIEX (cm)

[Tep. omBovg (s1omvon) 002  ns 20.54 F** 2475 ns
[Tep. otBovg (exmvon)) 006 ns 33 ns 461 ns
[Teprpépeta pnpov .002  ns 9.00 ** .616 ns
[Teprpépeta kvung .051 ns 32,72 ek 291 ns
[eprpépera Bpayiova .001 ns 3.69 * 4972 *
YOMATIKA BAPH (kg)

Yopoatikod Bépog .004  ns 2282 *** 2077 ns
AMmo couatikd Bapog .002 ns 39.08 *** 1792 ns
AITIOX

Zopatikd AMmrog (%) .057 ns 5.01 * 3.010 ns
Abp.deppatontuy®dv (mm) 141 ns 1.78 ns 2.449 ns
YOMATOTYIIOX

Evdopopoia 146 ns 6.38 * 3.111 ns
Mecopopoio 257 ns 6.98 ** .007 ns
EEopopoia .001 ns 10.39  *** 1901 ns

F, : F ¢ dwuomopdg petal&d tov 6o opddmv

F; : F t¢ dtaomopdg avdpeca oTic TpElg LETPNOELS
Fix2 : F ¢ oAAnioenidpaong opddmy Kot LETPHoE®MV
ns : P>.05, * : P<.05, ** : P<.01 xou *** : P<.001
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I[MINAKAZX 5-2. AVpOTOUETPIKA YOPOKTNPIOTIKA TV SWOVUOV Kot 1 dlopopomoinon tovg ot dbpkela g Epgvvag (I1:
TEPALATIKT opdda, E: opdda eAéyyov).

711A petd amd 3 prveg neTd amd 6 pveg
Mertafintég petafoin petafoin
X o X g X g X g X g
21ad10 avanTuéng IT 2.4 1.3 2.7 1.3 0.3* 0.3 2.9 1.4 0.6%* 0.2
E 2.6 1.4 2.8 1.5 0.2* 0.3 3.1 1.5 0.5* 0.3
XOMATIKA MHKH (cm)
Avaotnpuo I1 147.7 7.6 149.7 8.2 2.0* 0.8 1519 83 4.1% 1.4
E 1474 8.0 149.6 8.6 2.2% 0.9 151.7 8.9 4.3% 1.4
Yyog axpopiov I1 121.5 7.4 1232 75 1.7* 0.9 1252 7.7 3.7* 1.5
E 1209 7.6 1229 8.0 1.9* 0.9 124.5 8.3 3.6% 1.2
MnKog Gve dkpov I1 664 4.1 673 4.7 0.9* 0.9 67.5 4.6 1.2* 1.3
E 662 5.5 672 54 1.0* 1.1 67.8 5.5 1.6* 0.4
Ywyog tpoyavtinpa I1 76.5 4.8 77.1 4.6 0.6%* 0.3 779 4.9 1.2% 0.7
E 763 4.6 76.8 4.6 0.5* 0.3 779 49 1.6* 0.7
Ywyog kviung I1 394 28 399 2.7 0.6* 0.4 403 2.8 1.0* 0.5
E 39.1 2.6 39.7 2.7 0.6* 0.3 40.1 2.6 1.0* 0.8
Yyog kabnuevov I1 773 43 789 4.8 1.6* 0.8 80.2 5.0 3.0% 1.0
E 770 4.4 789 5.1 2.0* 1.3 799 49 3.0* 1.3
YQOMATIKA EYPH (cm)
Evpog axpopiov I1 305 22 3.0 22 0.5 1.1 31,6 2.7 1.1* 1.4
E 304 25 309 2.7 0.5 0.8 31.5 3.0 1.1* 1.4
Evpog Aayoviov I1 225 2.6 22.5 1.8 0.0 1.4 22.5 1.6 0.0 1.8
E 222 21 22.5 1.7 0.4 1.2 22.6 1.5 0.5 1.7

* 6TaTIOTIKA onuoavtiky petafolr (P<.05)
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2uvEyELD TOV TivaKa 5-2.

7191A pnetd amd 3 pveg netd amd 6 pveg
Mertafintég petafoin petaforn
X g X g X g X g X g

YXOMATIKEX ITEPI®EPEIEX (cm)
[eprpépeta ot ovg I1 77.8 8.6 78.1 8.7 0.3 1.5 79.3 9.0 1.4% 1.6
O€ EI0TVON E 76.8 7.4 78.4 8.7 1.5% 1.5 79.5 8.4 2.6% 1.5
[Teprpépera otnBovg I1 71.7 8.4 71.5 8.1 -0.3 1.6 71.7 7.4 -0.1 2.1
O€ EKTVON) E 71.0 8.1 71.3 8.3 0.3 1.8 71.7 7.8 0.7 1.7
[Teprpépera pmpov I1 42.3 5.6 43.0 5.2 0.8% 0.8 43.0 5.1 0.7 1.3

E 420 5.2 427 5.2 0.7* 1.3 43.1 5.2 1.1* 0.8
[Teprpépera kvrung I1 30.2 3.7 30.8 3.7 0.6* 0.3 31.1 3.5 1.0%* 0.6

E 298 34 30.3 3.6 0.5* 0.6 308 3.6 1.0* 0.7
[Teprpépera Bpayiova I1 24.0 3.6 23.8 3.3 -0.1 0.4 24.0 33 0.0 0.4
o€ GUOTOoN E 23.5 33 240 34 0.5* 0.6 242 33 0.7* 0.8
YXQOMATIKA BAPH (kg)
Yopatikd Bépog I1 40.2 104 414 10.1 1.2* 1.2 41.8 10.1 1.6* 1.9

E 392 93 412 99 20% 14 422 10.1 3.0 2.0
Ao copatikd I1 328 73 340 74 1.3%* 0.7 349 7.8 2.1*%% 13
Bapog E 32.5 7.1 34.1 7.7 1.6*¥* 0.8 35.1 7.9 2.6%% 1.2
AITIOX
Zopatikd AMmrog (%) I1 17.8 4.1 174 42 -0.5 1.0 162 3.7 -1.6** 1.4

E 16.8 2.8 169 32 0.2 1.7 16.6 2.8 -0.1 1.6
ABpoiopa depuato- IT 44,5 15.6 43.7 16.5 -0.7 4.8 399 12.7 -4.6%* 5.9
TTVYOV (mm) E 399 9.8 40.8 114 0.9 5.6 40.6 104 0.7 6.3

* 6TaTIoTIKA onuavtikn petafolir (P<.05, ** P<.01)
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2uvéyela Tov mivaka 5-2.

TPLY petd omé 3 pnveg neTd omé 6 piveg
Metapintég petofoin petofoin
X o X g X g X g X o
XOMATOTYIIOX
Evdopopoia I1 2.66 1.05 255 1.04 -0.11 0.27 223 0.83 -0.42** 0.36
E 2.34 0.64 2.38 0.72 0.03 0.36 228 0.62 -0.06 0.35
Mecopopeia II 479 1.11 471 1.08 -0.07 0.16 4.61 1.03 -0.17* 0.20
E 4.78 0.98 475 098 -0.03 0.10 4.69 094 -0.08 0.15
Eéopopoia I1 331 1.27 337 1.13 0.06 0.29 3.74  1.09 0.43** 0.40
E 344 098 341 093 -0.03 0.21 3.59 0098 0.15 0.36

* otoTioTiKG onuavtikn petaforn (P<.05, ** P<.01)
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YXHMA 5-1. Kotavoun tov Sid0pov ¢ TPog T0 oTAd0 avATTuENG, TPty (AELKES GTHAECS),
petd (SLoypOpIGHEVES GTAES) KO WG TPOS TO HECO OTASI0 AvATTLENG (GUVEXS YPOLLU) OTN
duapketa G Epevvag,.

Y10 oynua 5-1 divetor M katovoun TV OOVU®V ®G TPOG TO GTASI0
avamTuEng, TPV Kol HETE TNV TPOTdVNoT, KaODG emiong Kol ®¢ TPOog T0 HEGO
o0t1dol0 avamtuéng ot odpkeln g mpondvnons. Kdatow oamnd 10 otddo 2
Bprokotav tpion Cevydpla dwwOH®Y, 000 oto otddo 2 Ko To vEdAouTa
(téooepa) avhpesa 6to otddo 3 Ko 5.

5.1.2. Zopotikd pikn

2TOTIOTIKO OMUAVTIKEG SLOPOPES GTOL COUOTIKA UNKN TapatnpnOnkay pévo
HETAED TV UETPNOEWMV, TPV, EVOLAUESH KO LETE TNV TPOTOVIOT], Kol OTIS dVO
onadeg (P<.001, mivakag 5-1 ko 5-2). Meta&d g MEWPAUOTIKNG KOl TNG
opadag EAEYYOL dev emonUavONKe KOUd S1opopd.

To oyquo 5-2 deiyver v Odlapopomoinon T®V  TOPAUETP®V  TOL
aVOQEPOVTOL OTOL COUATIKG HNKN, EEXWPIOTA YO0 TNV TEPOUOTIKN Kol TNV
opdoa eréyyov. Oreg ov mapdpetpot mapovoidlovy mepinov 1o 1010 péyedog kot
ToV 1010 pLOUO avENONC.

To avdotua mapovsioce pwa ypopupuky ovénon pe 2.1 £0.8 cm petd tovg
tpelg unveg kol 4.2 £1.4 cm petd tovg €51 pnvec. Hidw popoen avénong

70



AIOTEAEYMATA
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YXHMA 5-2. Metafol o100 COUATIKO UNKN Katd Ty OldpKeln tov 6 unvov
TPOTOVNONG  OTNV  TEWPOUATIKY  (CUVEY YPOUUY) KOl OV OHAde,  EAEYYXOL
(SraKeKOUPUEVT] YPOUUT).
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mapotpnOnke Ko oto Hyyog axpopiov (1.8 £0.9 kot 3.6 £1.4 cm oTOVG TPELG
Kot €61 pfveg avtiotoyya). To Hyog Tov TPoYAVTNPA TOPOVCINGE L0 EAAPPA
peyoAvtepn avénomn oto devtepo Tpiunvo (3 punvec: 0.6 £0.3 kon 6 pnveg: 1.4
+0.7 cm), evd TO VYOG TG KVNUNG Mo eEAappd pkpdtepn avénon (3 univeg: 0.6
+0.3 ko 6 pnvec: 1.0 £0.7 cm). To punkog tov Aved AKPOL KOl TO VYOG
KaOnpeEVOL Tapovsiacay pio ooOnTd pikpoTepn avénon 6to devTEPO TPIUNVO
(otovg 3 kat 6 unveg avrtiotoya: dve axpo: 1.0 £1.0 ko 1.4 £1.0 cm, vyog
kanpevov: 1.8 1.1 kar 3.0 £1.1 cm). Ov avrictoryeg avénoelg yuo T dvo
ouaoES EexmwploTd divetol otov ivaka 5-2.

1 Avaotrua e Yyos kaSfpevou
I mm Mfkos dvw dxpou mm Ywos TpoxavThpd

o 1 l i 1

AYEHEH (cm)

YXHMA 5-3. Av&non tov avasTHIOTOS, TOV DYOLS KAOIEVOD, TOL UNKOLG XEPLOD KoL
TOL VYOLG TPOYOVTIPO TV dOVH®V € KEOe éva amd o 5 6Tada AvVATTLENG.

210 oynua 5-3 mapovctdletal N pEon adENOTN TOV AVAGTIHOTOS, TOL VYOoug
KOOMUEVOL, TOL UNKOVG VM GKPOL Kol TOV VYOLS TPOYAVINPO Yo Kabe éva
and to 5 otade avdmruéng. H peyoddtepn avénom 1oL avaoTHHOTOS
mopatnpeitol oto otad 3 kot 4. XTI LVTOAOIMEG TPELS TOPUUETPOVG
HeyoAvTEpES avéNoelg mapatnpiinKay 6tovg S1dvIoVS Tov 20V, 30V Kot 40V
otadiov avantuéng, yopis wotdco Eekdbapec drapopés avdpesa ota 5 méve
otadw. M owoBntd  peyoadvtepn oavénom, upmopel va  Oewpnbel 0Tt
Topovotdlel, To VYog KabNUeEVOL 6To 30 GTAS10, TO VYOG TPOYAVINPA GTO 20
K0l TO UNKOG ¥EPL00 670 40.
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5.1.3. Xopotika €0pn

To €0pog aKpOUIOV TOPOVGINGE GTATIGTIKA CMUAVTIKEG OLUPOPES KOl OTIG
00 ouddec, OAAG UOVO UETOED TMV HETPNOE®MV TPV Kol UETA TOVG 6 UNveg
wponovnong (P<.05) (mivaxog 5- 2). Meta&d twv opddwv dev mapoatnpnonke
Ko dwpopd. H péon advénon tov €0povg axpopiov otovg €61 wqveg e
épeuvag yuo. 6A0VG Tovg dtdvpovg Ntav 1.1 +1.4 cm.

Avtifeta to €0poc Aayoviov dev mapovcioce Kopd dapopd ovte HeTa&hd
TOV oudo®mv ovte petald tov puetpnoewv (mivaxag 5- 1). H oudda eléyyov
napovciace (o Taon avénong otovg €& unveg (0.5 £1.7 cm), oe avtiBeon pe
TNV TEPAUATIKT OpLAda otnv omoia dev vanpée dapopomoinon (0.0 1.8 cm).

5.1.4. ZopotikéG mEPLPEPELES

2TOTIOTIKO ONUOVTIKEG OLLPOPOTONGELS TOPATNPNONKAY OTIC COUATIKEG

wepLpépeleg (mivakog 5-2). AVAUESO GTNV TEPOUATIKT KOl TNV OLAda EAEYYOL
dwmiotddnkov dapopéc mg Tpog To pEyebog g drapopomoinong, pe eaipeon
NV TEPLPEPEL TNG KVIUNG (oynpa 5-4).

3.0
1 newpapatich opdba eléyyov

2.6

2.0
g 1.5 - .
E [ | 1|'| ] * . .
S 101 A .
i &@ @

0.0 [

s U_J OEPIGEPERIEE

" | sTHeoY: ITHBOYS BPALIONA NHPOY KNHNHE

(E1onvod) {exnvod)

YXHMA 5-4. MéyeBog G 010.0p0poToiNnonG TOV COUATIKAOV TEPLPEPELDOV GTNV TEPOLUOTIKN
KoL TNV OpLAd0 EAEYYOV, GTOVG TPELG UAVES (TPATN OTAAN) Kot 6Tovg €61 Pveg (de0TEPT GTAAN)

TPOTOVNONG.
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H meprpépelo othfovg oe péylom €1omvon Tapovciose Hio GTOTIOTIKA
OMUOVTIKT 0ENGN GTOVG TPELS UveES TV opdda eA&yyov (P<.05), aAld kopud
HETOPOAN OTNV TEPANATIKY Oopdda. Metd tovg €51 punves mn avénon Mtov
ONUOVTIKN Ko 0Tl 000 opdadeg (P<.05), addd to péyebog e avénong otnv
ondoa eléyyov nNtav oyeddv omidcwo (2.6 £1.5 cm) amd ekeivo 1ng
nelpopatikng opdadog (1.4 £1.6 cm).

H meppépero ombovg oe péyiom ekmvon dev €0e1ée KOU OTOTIOTIKA
ONUOVTIKN LETAPOAN 0VTE GTOVS TPELS, OVTE GTOVG €51 UNVES TNG TPOTOVNONG,
oe Kopd amd Tic Ovo ouddec. Omwg ¢@aivetar ®otdco ot0 oYU S5-4,
onNUEIDONKE por TAoN oENONG OTNV OUAd EAEYYOL KOL U0, TAOT EAQPPLAS
HElOONG OTNV TEPOUOTIK OUAdN, KOl OTOVG TPES KOl OTOvG €51 pNveg
TPOTOVNOTG.

H mepupépela tov Bpayiova dev mapovcioce kapid diapopomoinon oty
TEWPAUATIKT] Opdda, eV otnv opdda eA&yyov avénonke onuavtika (P<.05),
otoug tpeg (0.5 £0.6 cm) kar otovg €&t unveg (0.7 £0.8 cm). EmmAéov n
dwpopd ¢ avénone petald TEPOUOTIKAG Kot ouddoc eAéyyov MrTav
OTOTIGTIKA GNUOVTIKY] Kot 6ToVG 3 Ko 6tovg 6 unveg (P<.05).

H meprpépeta tov unpov avénbnke oto 1610 mepimov péyebog otovg TPELS
uveg oty mepopatikn (0.8 £0.8 cm) kot otnv opdda eréyyov (0.7 £1.3 cm).
H adénon nrav kot otig dVo meprrtdoels otatiotikd onpoavtikn (P<.05). Meta
and 6 unvec N pev opdada eAEyyov mapovciace o tapanépa ovénon (1.1 £0.8
cm, P<.05), n d¢ mepopotiky opddo dev £0e1&e KaUd ONUAVTIKY UETOPOAN
(0.7 £1.3 cm).

H mepropépeta g xvung mopovcioace tov 1610 pudud kot péyebog avénong
OTNV TEWPAUATIKY] Kot TNV opdda eréyyov (P<.05), otovg tpeig (0.6 £0.4 cm)
Kot Toug €61 pnveg (1.0 £0.7 cm).

5.1.5. Xopotiko papog

To copatikd Papoc Tapovciace [ GTATIGTIKG CNUAVTIK abOENCT GTOVG
TPEIS KOl 6TOVG £E1 uMveg g mpomdvnong katl oty mepapatiky (P<.05) kot
omv opdda gréyyov (P<.001). H 1610 swdva mapoatmpndnke kot oto dAmo
copatikd Bapog (mewpapatikn P<.01 kol opdda eréyyov P<.001).

To oynuo 5-5 delyvel v péon T Tov PApPouvg Kot TOL GATOV GEOUATIKOD
Bapovg otig Tpeig petpnoelg ya Tig ovo opdodes. To péyebog g avénong tov
Bapovg otV merpapatiky opdda (3 univeg: 1.2 £1.2, 6 pnqveg: 1.6 £1.9 kg) sivan
a1eOnTd piKpoTEPO GE oYéom pe TV opdoa eréyyov (3 unveg: 2.0 £1.4, 6
uvec: 3.0 £2.0 kg). Mo avaioyn ewova PAETOLUE KOL GTO GAITO GOUATIKO
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MHNEZ NDPONONHZIHZ

SXHMA 5-5. H g&éMé&n tov Bapouvg kot Tov GMTov coUaTiKod Bapovg kotd tnv
dupkeln TOV 6 UNVEOV TPOTOVIONG OTNV TEPAUATIKY (CUVEXN YPOUUN) KOl OTNV
oSO EAEYXOL (SLUKEKOUHEVT YPOLLUT]).

[ neipauaTtikh opdSa eléyyou

- NS ns ns ns

BAPOZ N AZB

MHNE Z MNPONONHZIHZ

YXHMA 5-6. [Tocootiaio abEnon tov Papovg (apltotepd) Kot TOL GAITOV COUOTIKOD
Bapoug (8e€1d) oTOVg TPELG KOt 6TOVG EEL UIVEG TNG TTPOTTOVIONG.
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Bapog (mepapatikn: 1.3 £0.7 won 2.1 £1.3 kg, ehéyyov: 1.6 £0.8 won 2.6 £1.2
kg otovug Tpetg kot €1 unveg avtictowya).

e KOUA omo TIG TPEIS LETPNOELS, TPV, EVOLAUEGO KOL LETE TNV TPOTOVI|ON),
O€ JMIOTOONKE GTATIOTIKA OMNUAVTIKY O10pOopd HeTald TNG TEPAUATIKNG Kol
™G opadag eAéyyov. Kapid onuovtiky dtoupopd de damotmdnke eniong oto
TO0GO0TO avENONG TOL PAPOVE KOL TOV GATOV GOUATIKOL BAPOVS OVAUESH
OTNV TEPALATIKY KoL TNV OpLAda eAEYYOV, Tapd TN oveEPN TAON Yo LIKPOTEPN
avénon (oynpa 5-6), Tov TapaTNPEITAL GTNV TEPOUATIKT OUAOA.

Jvoyétion g avéEnong tov PApovg pe TNV avENGCT TOV OVACTHUOTOS UE
Pearson cuviedeot €dmoe o otatiotikd onuovtikny oxéon 0.73 (P<.001) yw
OAovg Toug ddvpovg, 0.68 (P<.05) yio v mepapatikn kot 0.79 (P<.01) yw
™V opdida eAEYYOV.

5.1.6. Xopotiko Aimog

H mocootwaia avaroyio Tov Amovg doev €0e1&e Ko dapopomoinoTn otV
dlapKe TV 6 pMvav oty opdoa eEAEYYov. Avtifeta otV TEPAUATIKT Opddn
TOPOLGIOCE o GNUOVTIKY peiwon o1o T€Aog g mpomtdvnong (-1.6 £1.4 %,
P<.05), eved pa petotikn tdomn £6ei&e non and 1o mpmto tpipmvo (-0.5 £1.0 %,
P>.05) (oynqua 5-7).

i r
SMATIKO AIMOZ (%) AGFOIZMA AEPMATONTYXRN
"t wl (mm)
I
1]
dar
14 ; ‘ . = ; . *

MEHNES NMPONONHEHE

YXHMA 5-7. H g£éMéEn tov mocootov Almovg Kot Tov afpoiopatog deplatonTuydV
KOTA TN OLAPKELN TOV 6 UNVOV TPOTOVI|GNG GTNV TEPOUATIKY (CUVEY YPOLUT) KoL
oTNV OUAd0 EAEYYOV (SLOKEKOLIEVT] YPOUUR).

76



AIOTEAEYMATA

[ newpodatikt  [F] opdba eléyyou
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MHNEZI MNPOINONHZIZHTE

YXHMA 5-8. [Tocootiaio dtapopomoinon g avaioyicg Amovg Kot Tov abpoicpatog
TOV SEPLATOTTUYDOV OTOVG 3 KOl GTOVG 6 UAVES TNG TPOTOVIONG.

H 3w ewcdva mapovoidletal, 6mwg PAémovpe 6to 1610 GYNa, 6TO0 AOpoIGHa
TOV TEVIE  OEPUOTONTUYDV  (OIKEQPOAIKY], TPIKEPUAIKY], VTO®UOTANTIONA,
vrepetMoakn Kot kvnuaio). H opdda eAéyyov €6eie petd v mpondvnon o
pikpn avénon (0.7 £6.3 mm, P>.05), evd n mepapatikn opndoo Hio GTTIGTIKA
onuoavtikn peioon (-4.6 £5.9 mm, P<.05).

AOyo g apykd peyoAvtepnc (oTOTIOTIKG OH®MG  Un  OMUOVTIKNG)
TEPLEKTIKOTNTOG AITOVG GTNV TEPOAUATIKY opdoda (oynua 5-7), ot opddeg petd
NV TPOTOVNOT| OEV TOPOLGIAGOV KOULY GTATIGTIKE GNUOVTIKY dlopopd peta&hd
tovc. H dropopd dpm¢ petd v mpomdvon 6Ty TocooTIoiN O10popOoToinom
0V 00pOIGHATOC TV dEPUATONTVYDOV HETAED Telpapatikng (-9.2 £10.8 %) kot
opadag eréyyov (2.2 £16.8 %) elvar otatotikd onuavtikr. H oavtictoyn
Popa TNV TEPITTMON TOV TOCOCTINOV AiTovg (Tepapatikn: -8.9 £7.4 %,
opada eréyyov: -0.6 £9.9 %) dev elvan onuovtikn (oynpa 5-8).

5.1.7. Xopoatotomog
Muw oTOTIOTIKG GNUOVTIKY]  SlPOPOTOiNGT TOL GOUATOTLTOV, OTTWG

(QOIVETOL GTO COUATOYPOLLLL TOL GYNHOTOS 5-9, damotddnke otovg &L uveg
™G mpomdvNnong oty mepapatiky opdda (P<.05). Xmv oudda eréyyov
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MEZOMOP®IA
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ENAOMOP®IA ___,..-' EEQMOPOIA

YXHMA 5-9. ZopatdTunog TG TEWPUUATIKNG Kot THG ORLAd0S EAEYXOV, TPV KOl LETE
v tpomdvnon (nepopatiky: A kot A, ehéyyxov: O kot O avticTorya).

o ZCMATOTYTIOR
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- mmeflacccsmesccn-  Neoopopela
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E{upopyla

‘ b

G--amem==e=== m—-—‘..q EvBopopela
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0 3 ¢
MHNEZ NPOINONHZIHZ

YXHMA 5-10. H &&éMén g evdopopolog, pecopopeiog kot eEmpopeiog oty
TEWPOANOTIKY (GUVENT YPOLUT) Kot 6TV Opada eEAEYYOL (SLOKEKOLLUEVT YPOLLLY]) KOTE
™ SthpKeln TV 6 UNVOV TPOTOVNOTS.
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avtifeta dev vINPEE Kol oTaTIoTIKG onpoavtiky petafoin. O deiktng SDD
(somatotype dispersion dinstance = ondGTOCN GCOUATOTLTIKNG OLOLKVLOVGNG)
katd Toug Ross and Wilson (1973), peta&d tov copoatdtumov mpv Kot HETA
TNV TPOTOVIOT), AVEPYETOL GTNV TEPAUATIKT opada oe 1.54, evd otnv oudoa
eréyyov povo oe 0.46.

Meta&d TG TEWPAPATIKNAG Kol TNG OUAdAG EAEYYOL OV SOmIoTM®ONKE KoL
dwpopd oe kavéva amd to Tpia peyédn tov copatdtvmov (evéopopeia,
pecopopoio, eEopopeio) OTIC HETPNOELS TPV, EVOLAUESH KOlU UETOL TNV
npondvnon (wivokag 5-1).

Qot6c0 1M evoopopeio EANTTOONKE OTOLG €51 UNVEG ONUOVTIKA OTNnV
nepopatiky] opdoa (-0.42 +£0.36, P<.01), evd ommv opdda eréyyov dev
napovcioce Kopd onuoviikn dwupoponoinon (-0.06 +0.35). H pecopopoia
eMTTOONKE emiong onUavTIKE 6Tovg €51 UNVEG otV TEpapotiky opdda (-0.17
+0.20, P<.05), evd dev drapoporomOnke oty opdda eréyyov (-0.08 +0.15). H
eEopoppio avénbnke omv mepopotikny opdda (0.43 +0.40, P<.01), evd dev
Tapovcioce onUavTikn aAdayr otnv opdoo eréyyov (0.15 +£0.36) (wivakag 5-
2).

To oynua 5-10 deiyver v &&éMén TV TPUOV TAPOUETPOV  TOV
COUOTOTUTOV GTNV TEPOUATIKT KOl TNV OUAd0 EAEYYOV, OTN JPKELD TV 6
unvev e épevvag. [ivetonr awsnt n dwpoponoinon e TEWPOUOTIKNG
opdoag, Kupimg pe peimon g evoopopeiog kot avénon g eEmpopeiog.

5.1.8. Evoolevyikéc kot 010 eVYIKES O10(POPOTOU|CELS

Ytov mivaxa 5-3 divovtor ot tipég Tov "intra-class" cuvteleotn) cLGYETIONG
(R), mpwv war petd v mpomdvnom, kabdg emiong Kot TV €KOTOCTIOLOV
SLPOPOTOMNCE®Y OTN OLAPKEWL TV 6 UNVOV TNG TPOTOVNONGS, YO TIG
onovdoudtepeg avlpomopeTpikéc mapapuétpovs. Oco peyaAvtepn eival 1 T
tov R 1000 pkpdtepeg eivor ot evdolevyikég OpOpEG G GYEON UE TIG
dralevyucéc.

Yvykpivovtog Tig Tipég Tov R mpv Ko petd v mpomdvnon SlomicTdvVovpE
[o oXETIKN oTafEPITNTO GTOV GUVIEAECTN, LE L0 OVOSIKT] TAGT LAMOTO OTIG
TEPLOGOTEPEG TEPUTTAOGEIS UETA TNV TPOTOHVNON OPENOUEVT] Kuplwg oTn
peiwon g evoolevykng oaomopdc. Avtd moapotnpeiton emiong Kol oOTI
TOPAUETPOVG TOV  enMpedodnkay amd v mpomdvnon (copatikd Aimog,
dBpowopo deppatontuydv, evdopopoia), pe egaipeon v pecopopeio Kot

eEopopoia.
O "intra-class" GULVTEAEOTNG TOV MTOCOGTIOI®V OLPOPOTOMGEWY GTO
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IMINAKAZX 5-3. Intra-class cvvteheotig ocvoyétiong (R) mpv ko petd v
TPOTOVNOT|, KAODG KOl TNG EKOTOGTIONNG Ol0LPOPOTOiNoNG O JbpKELR TOV 6
UNVAV NG TPOTHVNONG, GTO CTOVOUOTEPO AVOPOTOUETPIKA YOPAKTNPLOTIKAL.

Mertafintic Rzpw Ryera R s1agop.
214010 Avantuéng 96 FHx 98 HE -
Avaotua 96 FH* 98 FH* 43
Bapog .94 F*x 97 wHx .60
Almo Xopot. Bépog 97 kA 97 FAx 28
Zopatikd Aimnog 83 H* 85wk 43
ABpoiopa Agppoatontuydv 75 E* 83 ** 54
Evdopopoia T EE 79 ** 41
Mecopopeia 94 HkE 93wk .58
Eéopopoia 90 HkE 89wk .54

** P< 01 ko *** P<.001

dlota Tov €61 UNvav g mpomovnong Kupaivetal, av eEapebei 10 AXB,
petald .40 éwg .60, yopig ot Tpég va elvar otatioTikd onpovtikés. Ot
petaPAntég mov £0eEav pa enidpacn e TPOTOVNONG eV SLOPOPOTOLOVVTOL
amo TG AALEG OV dev emnpedoOnkay omd TV TPOTOHVN oM.

5.1.9. Xyetwkn o0 TG TPOTOVION G

Ot ovOpomopeTpikés  TOPAPETPOL  COUOTIKO  Amog,  GBpoiopo
JEPLOTOTTVYDV, EVOOLOPPIa, LEGOLOPOIN KOl EEDUOPPIO, TOPOVGINGAV GTOVG
6 UNveg TG TPOTOVNONG O CNUOVTIKY O10pOPOTOINGTN G TPOG TIG APYLKES
TOVG TIUEG OTNV TEPAUATIKY] OUAda, aAAE Oev dtopopomombnKay 6TV opdda
eréyyov. Ov meprpépeleg tov ombovg oe elomvony Ko ToL  Ppoayiova
TOPOVCIOCOV oL CUOVTIKT aOENoT 6Tovg 3 UNVES, OTTMC KOl Ol TEPLPEPEIEG
tov Ppayiova kot Tov Unpod GTovg 6 UNVEG NG TPOTHVNONG, OTNV OUdd
eAEYYOL, OAAG Kapd avénon oty mepapatiky (tivakag 5-2).
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Ao TI¢ mapamdve TapaUETPOVS, HOVO GTO AOPOIGHO TV OEPUATOTTUYMV 1|
EKOTOOTLON0 SLPOPOTOINGT) GTNV TEPAUATIKY OUAd0 OEPEPE CNUOVTIKE omd
NV avTioTOYN NG OUAdNS EAEYXOV. XTIG GAAEG TOPAUETPOVS EKQPALETOL Lol
oNUOVTIK emidpacn ¢ mpomdvnong "mpocHeTikd" otnv emidpaocn NG
avAmTUENG.

Ytov mivako 5-4 diveton m daomopd (M.O. teTpaydvmv) TV EKOTOGTIONMY
JPOPOTOMCEDY ) HETOEL TV SOV KaOBe (evyaplod, B) peTaEd TV
Cevyaprav kat y) ™ aAinAosmidpacng odvpwv kdbe (evyaplov kat (evyapidv
(ne evoopatopévn ™ owomopd Tov AdBovg). Ot dacmopés vroloyicOnkav
and one-way avaivon olaomopds yo eEaptnuéveg petafantéc. H dwaomopd
petald tov dwwvpwv kabe Cevyoplov oamodidetar oty emidpoon NG
TPOTWOVNONG, N Oomopd HETAEL TV  CEVYOPLDV OTIC YEVETIKES SLOPOPES
(KAnpovopkdétmrae) kot 1 Olomopd NG OAAnAoemidpaocng  omnv
OAANAOETIOpOOT NG TPOTMOVNONG Kol Tng KAnpovouikdétrog. H oyetkn

I[MINAKAX 5-4. Awonopd (M.O. tetpay®vev) Kot GYETIKN €midpacm TNng
TPOTOVNONG, TNG KANPOVOMKOTNTOS KOl TNG CAANAOETMIOPOCT TOVG OTIG
SLPOPOTOMGELS TOV OVOPOTOUETPIKAOV YOUPAKTNPLOTIKDV.

IIporovnon Kinpovomkoétntoa ALINAOETiIOpOGN

Metapintég Awomopa % Awomopd % Awomopd %
Zopoatikd AMmog 31234 20 132.14 69 20.78 11
ABp.oeppotonTL®V 549.00 16 356.24 75 43.88 9
Evdopopoia 780.30 21 316.31 68 50.52 11
Meoopopeia 14.41 7 2134 77 4.57 16
E&opopoia 798.64 12 62543 75 110.76 13
[Tep.omBoug (3) 10.38 16 453 55 244 29
[Tep.Bpayiova (3) 30.67 32 431 36 394 32
[Tep.Bpoyiova 42.03 27 8.70 44 570 29
[Tep.punpov 3.19 3 9.04 69 3.59 28

(3): otovg 3 unveg mpondvnong.
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CUUPOAN TOV TPV AVTAOV TNYAI®V CTOYEIOV O TPOG TNV OAMKN SCTOPA
dideTan emiong otov mivaKa, VTOAOYIGUEVT OO TO AOPOIGUO TOV TETPAYDVOV
™G OVAALONG TG O10GTOPAG.

H oyetikn 1oy ™¢ mpomtdvnong ot d1apopomoinct] T0V COUATIKOD AMToLG,
oL afpOIGUATOG TOV OEPUATOTTLYMV KOl TNG EVOOLOPPIOG KLpoiveTal YOp®
oto 20 % (20, 16 kot 21 % avtictoya, VO TG KANPOVOMKOTNTOS YOP® GTO
70 % (69, 75 kou 68 % avtictowyo. H aAAnloenidpaon katorapupdvet Eva 10 %
nepinov g cuvolkng dtaomopds (11, 9 ko 11 % avrtictoya).

H odwgoporoinon avtiBetor g pecopopeiog kot g  eEopoppiog
arodidetar kotd 10 % mepimov oty mpomdvnonm (7 xor 12 %), katd 75%
nepimov otV KAnpovoukotnta (77 ko 75 %) kou katd 15 % mepimov oty
aAAnioenidpaon (16 kot 13 %).

H oyxetkn woyd g mpomdvnong, NG KANPOVOUKOTNTOG KOl TNG
aAANAoETiOpaoNG OTIC TEPLPEPELES Elval dtapopeTikn otV kbbe epintwon. H
npondvnon kataroppdvetl évo mocootd 16 % yuo v mepipépeia tov oToovg,
nepinov 30 % v v meprpépeta Tov Bpoayiova kat 3 % yio MV TEPLOEPELD TOV
unpov. H xAnpovopwkdtnta xvpaivetor oto 55 % omnv mepupépela Tov
otmbovg, 610 40 % mepimov oty TEPIPEPELD TOV PBpayiova Kot 6to 69 % otV
neplpépeto, Tov punpov. H aAinioenidpaon kopaivetar yopw oto 30 % Kot yio
TIG TPELG TEPUTTAGELG.

5.2. Kapowavanvevotikd pey&om

O mivokag 5-5 moapovotalel To amoteAécpato TG two-way ovAaAvong
OlIoTOPAg Yoo OAEC TIG KOPOOOVOTVELCTIKEG TOPOUETPOVS. X KO
TOPAUETPO OEV TAPOUTNPNONKE ONUOVTIKY SoPOpd HETOED TOV dVO OUAd®V.
Yratotikd onuovtikég dwpopég (P<.05), p' efaipeon to avomveLoTIKO
1GOOUVOLLO KOL TNV GLYVOTNTO OVOTVONG, TOPOoVsiacav oty eEEMEN NG
TPOTOVNONG OAEG o1 dAAeG TapapeTpol. Mo aAAnAoemidopacT HeETOED OpdOG
kol petpnoenv (P<.05) mapatnprnke povo otig mepmtooelg g VO, max
avé Ko copatikobd Bapovug kot avd Kihd AXB, kabmg kat Tov Or-moApo?.
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IMINAKAX 5-5. Twég tov F xou mBavétta AdBovg (P) tg avaivong
dwomopdg (two-way) pe emavalapPoavopeves LETPNCELS GTOV Eva TopdyovTa
Y10 TOL KOPILOAVATVELSTIKA LEYEDN TV SOVU®V.

Metapintég Fq P F; P Fixz P
VC (1) .001 ns 47.69  wE* 328  ns
FEV1 (1) 014  ns 34.63  kx* 722 ns
Vg (I/min) .002  ns 26.64  kxx 1.562  ns
Zvyv.avamvon|g (br/min) 057  ns 328 ns 725 ns
VO, max (I/min) 019  ns 53.49 ks 1.583 ns
VO, max (ml/kg/min) .096 ns 22.87  kxx 7.443 roE
VO; max (ml/’kg AXB/min) .612  ns 14.80  *** 4.493 *

KX (bts/min) 293 ns 15.69  *** 1.457 ns
Oz-maApob (ml/bt) .046  ns 56.89 4.617 *

AvamvevoTiKO TNATKO .031 ns 6.81 ** 1.633 ns
Avomvevotikd wodvvapo 271 ns 239 ns 1.425 ns

F, : F ¢ dwuomopdig peta&d tov 000 opadmv

F; : F ¢ dwuomopdig avdpeso oTig TPES LETPTOELS
Fix2 : F g oAAnioenidopaong opddwv Kal LETpCEDY
ns : P>.05, * : P<.05, ** : P<.01 xou *** : P<.001

5.2.1. ZoTtua] yopnTIKoTNTO,

H lotum yopntwomrta ot ddpkewe tov 6 pnvav g mTpomodvnong
avéndnke onuavtika (P<.05) kot ommv mepapotikn (9.6 £5.2 %) xor oy
opada eréyyov (10.6 £4.5 %). Z1ig evdrdpeces LeTPNOELS, N avénon ftav Non
onuoavtikn (P<.05) amod tov 1.5 unva oty mtepapatikn opdoa (5.5 £4.5 %) ko
ard Tov 30 pnva oty opdada eréyyov (8.1 £4.5 %), dedopévov dpmg 6Tt ¢'avtn
dev €ywve pérpnon otov 1.5 pnva (wivaxag 5-6). Me kowvn apyikn péon Tn
2.62 1, n mepapotikn opdda £pbace otovg 6 pfves e mpondvnong ota 2.88
+0.46 1 ko n opdoa eréyyov ota 2.91 £0.63 1. Xe Koud and T LETPNOELS,
TPV, EVOLAUESH Kol PETH, 0 OLEPEPAV Ol dVO OouddeS HeETAED TOVG, 0UTE OF
AmOAVTEG TIUEG OVTE MG TPOG TNV UETAPOAT TOVG,.

Tnv 101 axpifdg eikdva Topovsioce 0 HEYIOTOG EKTVEOUEVOG OYKOG 0EPOL
oe 1 sec (FEV1) (mivaxag 5-6). H mepopotikn opdda £€xoviag mpwv v
npomovnon 2.27 £0.29 1 avénoe v tun g onpavtikd (P<.05), non otov 1.5
uva (7.7 £7.6 %) kot épBace otovg 6 punvec g mpomodvnong ta 2.53 +£.49 1
(avénom 10.8 £8.9 %). H opdda eréyyov €xoviag mpwv tnv mpomodvnon 2.31
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I[MINAKAZX 5-6. Méon 1] Kou otafepn amodkAion g (OTIKNG YOPNTIKOTNTOG
(VC) kot tov péytotov gkmveopevov oykov aépa oe 1 sec (FEV1), kabmhg kot
™m¢ mocootaiog MHeTafoAng Tovg otn Owdpkela ¢ mpomovnong (I
nepapatiky opdda, E: opdda eAéyyov).

YC (D FEV1 ()
MeTpioeig petaporn (%) petapoirn (%)
X S X S P X S X s P

IIpwv

I1 2.62  0.40 227 0.29

E 2.62  0.50 - 231 042 -
1.5 pnvog

I1 278 050 55 45 * 245 041 77 76 *

E - - - -
3 prveg

I1 284 046 83 43 * 253 040 115 6.6

E 284 056 81 45 * 252 043 94 64
6 wiveg

I1 288 046 96 52 * 253 049 10.8 8.9

E 291 0.63 106 45 * 2,60 047 127 52
*: P<.05

+0.42 1 avénoe v Tiun g otovg 3 pnveg onuavtikd (P<.05) xotd 9.4 £6.4 %
Kot £pBace otovg 6 uMveg g Tpomdvnong ta 2.60 £0.47 1 (avénon 12.7 +£5.2
%). Meta&y taov opddwv dev mapatnpndnke Kot 360 Kopd dtopopd.

5.2.2. IIvevpovikog a.epropog

O péy10T0C TVELHOVIKOG OEPIGUOG TOPOVGINGE LU0 CTOTICTIKA GTUOVTIKY|
avénon ot dwpkelr twv 6 unvov g mpomdévnong (P<.001) xor oty
nepoapatiky (and 77.16 £16.37 o¢ 88.63 +£18.36 I/min, mocootd 15.5 £9.9 %)
Kot 6TV opada eréyyov (omd 78.52 +£15.36 oe 86.23 £18.61, mocoo16 9.6 £7.6
%). H avénon ftav eniong onpavtiky Kot oTig evOldueces Letpnoelg (nivakog
5-7).

To oynua 5-11 deiyver T petafoAn Tov PEYIGTOL TVELHOVIKOD OLEPIGHLOV
oTN SLAPKELD TOV 6 UNVAOV TNG TPOTOVNONG Y10 TNV TEPALATIKT KoL TNV OUAda
eAéyyov. e wKopb omd TG UETPNOES, TPV, €VOLAUESH KOl HETd Ogv
dlmot®nke oNUAVTIKY]  dPopd HETAED TV opddmv. Kapd onpoavtiky
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EXHMA 5-11. MetafoAr] Tov HéEYIGTOV TVELUOVIKOD OEPIGHOD GTN OLAPKELD TV 6

LNVOV TG TPOTOVI|ONG GTNV TEPOUATIKT (CUVEYN YPULULT) Kot GTNV ORLAdO EAEYYOV
(drakekoppevn ypappn).
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EXHMA 5-12. H g&éMEn e Héytotng cuyvOTnTag avomvong oty Stipkeld Tov 6
UNVOV TG TPOTOVNONG GTNV TEPOUATIKT (CUVEYN YPALUN) KoL GTIV Opdda eAEYYOV
(BrokeKoppEVT YpOUT)
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I[MINAKAX 5-7. Koapdoavorvevotikég mapdapetpot tov dwopwv g nepapatikng (IT) kot e opddog eréyyov (E) oe péyiom
emPAapuvon 6To damESOEPYOUETPO, TTPLV, EVOLAUEST KO LETE TNV TPOTTOHVNON.

TPV netd omo 1.5 pijva neTd omo 3 pajveg NETG am6 6 prveg

Merapintég _ _ _ _
X c X c P X o P X c P
Vi (I/min) IT 77.16 16.37 82.53 1582 * 83.61 15.35 * 88.63 1836  **
E 78.52 15.36 - 85.63 1823  ** 86.23 18.61 **
XoyvotnTa avamvong I1 63.12 5.73 65.58 2.94 ns 65.00 374  ns 66.60 3.04 ns
(br/min) E 63.90  4.55 - 64.17 530 ns 65.26 537 ns
VO, max (I/min) I1 2.076 0.434 2.197 0440 * 2.234 0451 ** 2369 0446  **
E 2.098 0411 - 2.178 0425 ns 2317 0473  **
VO, max (ml/kg/min) I1 52.07 3.56 53.79 416 * 53.94 3.78 * 57.49 3.63  **
E 54.02 3.85 - 52.61 379 ns 55.38 327 ns
VO, max I1 63.30 3.20 65.32 326 * 65.38 2.84 * 68.87 296  **
(ml/’kg AXB/min) E 64.88 3.75 - 63.37 3.07 ns 66.47 285 mns
Koapodiaxn cvyvomnta IT 205.3 9.7 200.7 10.5 * 199.0 84  ** 200.2 94 **
(bts/min) E 206.1 11.3 - 203.0 8.1 ** 202.4 9.5 **
Avamvevot. TnAiko IT 1.11 0.05 1.15 0.06 ns 1.15 0.05 ns 1.14 0.06 ns
E 1.10 0.04 - 1.17 0.05 * 1.12 0.05 ns
Avamvevs. 16000VapLo I1 37.24 2.17 37.68 1.70 ns 37.58 239 ns 37.39 249 ns
E 37.57 3.62 - 39.24 3.01 * 37.27 327 ns
O,-maApod IT 10.17 1.99 11.07 2.19 ** 11.36 229 k% 11.84 225  x*
(ml/bt) E 10.40 1.95 - 10.81 2.04 ns 11.52 2.10  **

*: otoTioTikd onuovtikn petafoin (* P<.05, ** P<.01), ns: un otatiotikd onuavtikny (P>.05)
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dwpopa de Ppédnke emiong oTig MOGOGTIONES AVENGEIS TOV dVO OHAd®V, 0UTE
6T0VG 3 00TE GTOVG 6 UNVEG TIG TPOTTOVNONG.

5.2.3. XoyvotnTto avemvong

H péyiom ocvyvémra avoamvong, Onmg @aivetor kot otov mivaka 5-5, dg
ONUEIMOE OTUTIOTIKA GNUAVTIKY] HETOPOAN] GTNV OSLAPKELD TNG TPOTOVNONG,
00TE GTNV TEWPARATIKN 00TE GTNV OPLAda EAEYYOV.

Av ka1l n Tepopotikny opdoo £0e1ée por peyadvtepn tdon yoo avénon (amd
63.12 +5.73 og 66.60 £3.04 br/min, mocootd 6.1 £7.9 %) ce oyxéon pe v
opdoa e éyyov (amd 63.90 +£4.55 og 65.26 +£5.37 br/min, mocoot6 2.3 +£8.7 %),
®oTHG0 01 600 opddeg O JEPEPAV GTATIOTIKA PETAED TOVG G KOULE amd TIG
LETPNOEL;, OVTE o€ amoAvteg Twwég (oynua 5-12) obte o€ moG00TO
dtpopomoinomng.

5.2.4. Méywotn ntpésinyn oSvyovov

H améivtn tiun g péytomg mpoécinyng oéuydvov (I/min) mapovoiooe
6TOVG 6 UNVEG TNG TPOTOVIONG Mol GTATIOTIKA onuavtiky] avénon (P<.001)

29r

L

23

21F

1.9r

VO2 max (l/min)

L7r

1 ..5 1 1 1 L
D 156 3 45 &

MHNEZ ONPONONHZIHZ

EXHMA 5-13. Metafor) g amoéAvtng péytotns mpdoinymng ofvydvov otn
SLapKeLD TOV 6 IMVAV TNG TPOTOVIONG OTNV TEPALATIKY (GLUVEYT YPOUUR) KoL GTNV
OpLadO EAEYYOV (SIUKEKOLUEVT] YPOULUT).
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XXHMA 5-14. H g£gM&n g oreTikng Péyomg mpdcAnyns o&uyovou (Emdve: ava
KILO copatikold PBdpovg, Katm: avd ko AXB) ot Suwdpkeln tv 6 Unvov g
TPOTOVNONG OTNV  TEWPOUATIKY (cvveyn ypapun) kot oty opdda eAéyyov
(Sraxeoppévn ypouun).
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Kol oty mepopatikn opddo (amd 2.076 +£0.434 oe 2.369 +0446 I/min,
1060010 14.9 £7.8 %) war otv opdda eréyyov (amd 2.098 +0.411 oe 2.317
+0.473 I/min, mocootd 10.5 £6.6 %). Xtnv mepopatikn opudoo ®oTOc0 1
avénon Nrav onuavtiky (P<.05) non petd tov 1.5 uiva m¢ mpomdvnong (6.1
+3.0 %), evd n opdda eréyyov otov 30 pnva dev eiyxe drapopomowmn el
onuovtika (4.0 £5.8 %). H avrtictoym avénon (P<.01) tng mepapatikng
onadag otov 3o punva rav 7.9 £4.0 % (rivakag 5-7).

Ot péoeg Tég g amdivng pPEYIOTNG TPOSANYNG 0&uydvoyv TV dvo
opdodwv og dEPepav LETAED TOovg, 0VTE TPV, oVTE evoldpeca (3 pUnveg), ovte
petd v mpomdvnon (oyniua 5-13). O péoeg Tpég TG mocoaotoiog avénong
0TOVG 3 KOl OTOVG 6 UNVES TNG TPOTHVNONG, OV KOl NTAV UEYOADTEPES GTNV
TEPOAUATIKY] OPLAdA, OE OEPEPAV ONUOVTIKA OO TIC OVTIGTOLYES TNG OUAOOGC
eréyyou (oynua 5-15).

H oyetu péyriom npdoinyn o&uyodvovu yia kdbe KIAd copatikov Bapoug
(ml/kg/min) avénnke onuavtikd (P<.001) oto dotnua TV 6 UNvoOv g
TPOTOVNONG OTNV TEWPOUATIKY ouddo (amd 52.07 £3.56 oe 57.49 £3.63
ml/kg/min), dev moapovcioce OUMC KOS OCNUOVTIKE Ol0(pOPOTOincn oTnV
opada eréyxov (mivakag 5-7). H adénom oty mepopotiky opddo Moy
onuavtiky (P<.05) 11 petd tov 1.5 piva mpomdvnong (3.3 £2.4 %), pe o
oxetikn otabepomnoinon otovg 3 unveg (3.7 £3.7 %) 1 e peyoddtepn avénon
oTovg 6 pnveg g mpomdvnong (10.6 £5.6 %). H opdda eréyyov mapovciaoce
apykd po taon yw peioon (-2.5 +£5.2 %) ko ot cvvéyxewa pia avénon, mov
opwg dev Eemépace onNUAVTIKA TO €mimedo ™G apywng tiung (2.7 £5.3 %)
(oympa 5-14).

210 1810 oynua PAETovpEe OTL 01 dV0 OpAdes O SLEPEPAY CNUAVTIKA PETOED
TOVG TPV TNV TPOTOVNON Kot LETA TOVG 3 pnvec. Metd tovg 6 pnveg Opme, M
VO, max g TEPAUATIKNG OUAONG NTOV CTUOVTIKA peyaAvTepn omd v VO,
max ¢ ouddog eréyyov. H mocootioio petaforn) otig dvo ouddeg dEpepe
onpoavtikd otovg 3 (P<.05) ko otovg 6 unveg g mpomovnong (P<.01) (oynua
5-15).

H 0 akpipog ewova moapatnpnnke ot oxetikn HEYIOTN TPOSANYN
o&uydvou yua kbbe KO dAmov copatikov Bapovg (ml/kg AXB/min) (oyfua
5-14). H mepopotikny opdoo Topovsiose Uil GTOTICTIKA CNUOVTIKY avEnon
(P<.05) non otov 1.5 punva g mpomdvnong (amd 63.30 +£3.20 o 65.32 £3.26
ml/kg AXB/min, tocoot6 3.2 £2.4 %), otabeponomOnke otovg 3 unveg (65.38
+2.84 ml/kg AXB/min) ko avéndnke axoun mepiocdtepo (P<.05) otouvg 6
puveg g mpomdvnong (68.87 £2.96 ml/kg AXB/min, nocooto 9.0 +6.1 %). H
petafoln oty mepoTikn opdda (apykn| tdon yuo pelmon Kot 6T GuvEELD
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Vo2 max/kg LEW]

YXHMA 5-15. I[Mocootioio HeETOPOA TNG TMEPOUATIKNG KOl TNG OUASOGC
€LEYYOL GTOVG 3 Kol 6TOVG 6 UNVEG TNG TPOTOVNONG GTNV UEYIGTN TPOGAYN
o&uyovou (amodALTY, GYETIKY| TPOS TO COUOTIKO PAPOG Kol GYETIKY| TPOG TO
AZXB).

avénon) dev NTav onUAvVTIKY 00TE GTOLG 3 OVTE GTOVG 6 UNVEG TNG TPOTOVIONG
(mivaxog 5-7).

Ot 800 opddeg dépepav peta&y toug oty VO, max /kg AZB pdvo petd
mv mpomovnon (P<.05) (oynua 5-14), evd 1m mocootiaio petafoArn g
TEPOUOTIKNG OUAONG NTOV OTATIOTIKA UEYOADTEPT OO TNV AVIIGTOYN TNG
ondoag eiéyyov (P<.05) kar otovg 3 Ko GTOLG 6 PNVEG TNG TPOTOVNONG
(oymua 5-15).

5.2.5. Méyrwotn kopolokn coyvotnto

H péytot kapdiokn cuyvotnta eAaTT®ONKE GNUOVTIKE Kot 6TIC V0 OUAOES
(P<.001) otovg 3 wou otovg 6 unveg g mpomdvnong (mivakag 5-7). H
mepopatiky opado amd 205.3 £9.7 bts/min peiwoe ™ pEYIOTN KAPSIOKN
ovyvomta oe 200.7 £10.5 bts/min (2.2 £3.6 %, P<.05) otov 1.5 piqva g
TPOTHVNONG KOl GTI GLVEYEW TOPOLGINCE [ GYETIKN otabepomoinom, He
199.0 +£6.4 bts/min (3.0 £2.8 %, P<.01) ctovg 3 punveg ko 200.2 £9.4 (2.5 £1.9
%, P<.01) otovg 6 pnves. H opdda eréyyov mapovsiace peiwon amd 206.1
+11.3 og 203.0 £8.1 bts/min (1.4 £1.8 %, P<.01) otovug 3 pnveg ko og 202.4
49.5 bts/min (1.7 £1.5 %, P<.01) otovg 6 pnveg (oynpa 5-16).
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EXHMA 5-16. H petafoin tng LéYomg Kapdlokng ocuyvotntag ot Sidpkela Tov 6
LUNVOV TNG TPOTOVIONG GTNV TEPOLATIKT (CUVEYT YPULULT) Kot GTNV ORLAda EAEYYOV
(drakekoppevn ypappn).

Av ko n peiwon oty mepapatikny opdda elvar aicOntd peyaivtepn ond
™V avtioToyrn S opados €Aéyyov, €v TOLTOWG dgv TapotnpnOnKe Kopud
ONUOVTIKN O1popd LETAED TV OVO OHAdWYV, GE KoMl amd Tig petpnosc. H
mocooTtwaio eniong peimon de d€pepe otaTIoTIKA 00TE GTOVG 3 0VTE GTOVG 6

unveg g mpomdvnong (oynua 5-17).
5.2.6. O,-mraipov

To péyioto O, TaAp0D TOPOVGINGE O CTUTICTIKA CNUAVTIKY 0ENCT OTNV
nepopatiky] opada (P<.001) otn dudpkewn g mpomodvnone. Ztov 1.5 unva
onpewdnke n peyarvtepn mocootiaio avénon (9.0 +4.8 %, amo 10.17 £1.99
oe 11.07 £2.19 ml/bt, P<.01), ev®d ot ovvéyeto o puBuog g avénong nrav
mkpdtepog, eBdvovtoc ta 11.36 +£2.29 ml/bt (11.7 +4.4 %, P<.01) otovg 3
uveg kot ta 11.84 £2.25 ml/bt (16.8 £6.2 %, P<.01) otovg 6 pnveg g
wpondvNong (Tivaxoag 5-7).

Muw otatiotikd onuavtikny avénon oty opdda eAEyyov mopotnpnOnke
uévo otovg 6 uveg (amd 10.40 +£1.95 og 11.52 £2.10 ml/bt, mocooto 11.1 £7.1
%, P<.01), ev®d otovg 3 punveg n petofoin (4.1 £5.8 %, 10.81 ml/bt) dev frav

onuovTiky (rivoakog 5-7).
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XXHMA 5-17. Tlocootwoio HeTOPOAN TNG TEWPOAUOTIKNAG KOL TNG ORAS0G EAEYYXOL
OTOVG 3 KoL OTOVG 6 UAVEG TNG TPOMOVNONG OTNV HEYIOTN KOPSOKN cuyvoTnTo
(aprotepd) Kot 610 péyroto O,- mokpov (de&id).
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YXHMA 5-18. MetaBoin tov péyiotov Opr-maApod ot ddpKe Tov 6 unvav g
TPOTOVNONG OTNV  TEWPOUATIKN (cvveyn ypapun) kot oty opdda eAéyyov
(SraxeoppéVT YpouuT).
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210 oyfua 5-18 moapovoidletor 1 e&EMEn tov péytotov Or- moApod o1
JugpKELDL TOV 6 UNVAOV TG TPOTOVNONG Kol Yyl TIG 000 opdoes. Ipv kot petd
NV TPOTTHVNON Ol SPOPES OEV NTOV GTATIGTIKA CNUOVTIKES HETAED T®V VO
opddwv, oA NTav onuovtiky 1 dgopd otovg 3 unveg (P<.05). Emiong
ONUOVTIKA peyaAvtepn otovg 3 unveg (P<.01) frav kot n ekotootiaio avénon
™G TEPAUOTIKNG opadag (oynpa 5-17).

5.2.7. AvamveveTiko TnAiiko

To avamvevoTikd ANAMKO 7OV OVTIGTOWOVGE OTNV TN NG UEYIOTNG
npdoAnyYNg o&uydvou kopdvinke xoatd péco opo oto 1.11 péypr 1.16. Agv
TOPOLGIOCE KOUWE OTOTIOTIKA ONUAVTIKY Olaopd peta&d Tov opddmv oe
Kol omd TG HETPNOELS, OAAG onpeimoe por avodikn Taon oy eEEMEN NG
npondvnong (mivakag 5-7).

H mepapatiky opdda wpv v npondvnon eiye Odcet otnv tyun 1.11 £0.05
Kol oT1g endueveg petpnoelg oy tun 1.15 (1.5 pqvag: 1.15 £0.06, 3 pnveg:
1.15 £0.05 wor 6 punveg: 1.14 +£0.06). H avénon avty 0ev MoV GTOTIOTIKA
OTNUOVTIKY.

H opdda eréyyov pe apywn tyun 1.10 £0.04 mpiv v tpomdynon TETLYE Ll
oTOTIOTIKG peyaidtepn Tun otovg 3 unveg (1.17 +£0.05, P<.05), aArd Oyt ko
otoug 6 unveg (1.12 +0.05).

5.2.8. AvatvevoTIKO 16000VONHO

Av Kot 1 two-way avaivon S106Topis TOL AVOTVELGTIKOD 1600UVOLOV deV
£0e1&e kapd onuavtikn dtagopd (wivakag 5-5), ev ToVTOLG 1) one-way Yo Kabe
opdoa EEXMPIOTA EVTOMIGE GNUOVTIKEG OLOPOPEG OTIC UETPNOELS TNG OUADNG
eléyyov, ovykekpluéva otovg 3 pnveg (P<.05). Xtovg 6 pufveg n dpopd o€
oxéon HE TNV apyIKN TN Oev MTOV oTOTIOTIKG onuoavtikn. H mepapatikn
opada dev TOPOVCIaGE KOpLd ONUOVTIKY O10popoToincn ot dUPKELD TV 6
UNVAOV TG TPondvnong.

AVOADTIKOTEPO. 1 TN TOL OVATVELGTIKOD 1GOOUVOUOL OTN  HEYLOTY
emPapuvon mapovcioce oTNV Opada EAEYYOL oL aHENGT 0TOVG 3 UNVES KaTd
4.9 £7.4 % (amd 37.57 £3.62 oe 39.24 £3.01), evd otovg 6 prves oe dEpepe
and v apykn T (37.27 £3.27). H nepapatikn opddo mapovcioce o
OXETIKA oTafepn TYN OTO AVOMVELGTIKO 10000VOUO G' OAEG TIG LETPNOELS
(mprv: 37.58 £2.39, 1.5 pnvag: 37.68 £1.70, 3 unveg: 37.58 £2.39 ko 6 punvec:
37.39 £2.49) (nivoxoag 5-7).
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EXHMA 5-19. H €£€MEN TOv 0vamvELCTIKOD 1G0OVVOLOV GE HEYIOT emPapuven
oTN OLIpKELN TOV 6 UNVAOV TNG TPOTOVIONG OTIV TEPULATIKY (CLVEYN YPOLLN) Kot
TNV oUdd0 EAEYYOV (SLOKEKOLLILEVT] YPOLL).

a1

e Kopd amd TG LETPNOELS, TPLY, EVOLAUESH KOl LETA TNV TPOTOVNOY|, O
JOMOTOONKE CTOTIGTIKA GNUOVTIKT S0QOPAE LETAED TNG TEPUUOTIKNAG KoL TNG
opnadag eréyyov (oynua 5-19).

5.2.9. Evoolevyikéc Kot O10LeVYIKES OLOPOPOTOU|CELS

Ytov mivaka 5-8 mapovoidlovior ot TiéS tov "intra-class" ocvvieleom
ocvoyétions (R) yo tig KapdloavamveuoTIKES TOPALETPOVS TPV KOl LETE TNV
TPOTOVN G, KaBMS emiong Kot Yo TIC K0TooTiaieg dtapoponomoels Tove. Oco
7o YynAn elvar ) T Tov R 1660 pikpdtepeg eivar o1 evoolevyikés d10popeic o
oyxéon pe Tig OalevyKéc.

H lotum yopntwomra, o péyiotog eknveduevog oykog aépa oe 1 sec, o
TVEVUOVIKOG OEPIGUAC, 1 AmOAVTN HEYIOTN TPOSANYT 0ELYOVOL, 1 KOPSLOKY|
ovyvotrta kot t0 Or-moApod €0egov po oxetkn otafepdtto  GTovV
ovvtereot R mpv ko petd v mpomdvnomn, pe KAmol avodiky] Téor OTIC
MEPIGOOTEPES  TEPUTTAOGEIS, TOV OPENOTAV  KLpiwg oty  avénomn g
dtalevykng 0106TopaG.

H oyetikn péyiom mpdoinyn o&vydvov kot 1 GuYVOTNTA OVOTVONG
TOPOLGIOCAY Lo 0leON T HEIOT) TOV GLVTEAEST] HETA TNV TpomdvNon (amod
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IMINAKAZX 5-8. Intra-class cvvteheotc ocvoyétiong (R) mpv ko petd v
npomdvnon, Kabdg Kol TNG EKATOGTIONNG dLPOPOTOiNoNG G JbPKELR TOV 6
UNVAOV NG TPOTGHVNONG, OTIS KOPILOAVATVEVGTIKES TOPAUETPOVC.

Metafintic Rrpw Ryiera R, s1agop.
vC 91 *** .93 H*x 27
FEV1 89 F** .94 Fxx .16

Vg .89 Ak 90 F** 41
ZoyvotnTo avoTvong 91 *H* .63 * 15 kE
VO, max 96 F** 96 HA* 25

VO, max /kg g1 o* .55 -.02

VO, max /kg g3 0* 32 A1
Koapdiaxn cvyvotnta 92wk .94 HxE .26
O,-moApov 94 Fxx .94 H*x 17

* P<.05, ** P<.01 kot *** P<.001

0.71 og 0.55 omv VO, max/kg, and 0.73 og 0.32 omv VO, max/kg AXB ot
and 0.91 oe 0.63 o cLYVOTNTO AVOTVONG), OPEIAOUEVT OO TN WO TAELPA
oV avénon g evoolevytkng daomopds Kot amd v GAAN otn peioon g
dralevyikng dlacmopdc.

O ovvteleot|g R tov ekotooTioiov Slopopomomcemy Kuopavinke oe
vevikég Ypaupés peta&o tov 0.15 kan 0.25. O mvevpovikdg aepiopdg onueimoe
pe ymidtepn Ty (0.41) ko n ovyxvémta avamvong v ynidtepn (0.75,
P<.01). E€aipeon pe modd yaunAiég tipés (-0.02 kon 0.11) amotédece n oxeTikn
péytotn Tpdoinym o&uydvov, avd Kikd copatikod Bapoug Kot ava KIS dAmov
copoTKoD Bapovg avticTorya.

5.2.10. Zyetikn woy0 TG TPOTOVNONG

H oandéivtm tun mmg péyotg mpoécinyng oSvyovov (I/min) ko to O,
noApod  avénfnkov otovg 3 pnAvec G MPOMOVNONG ONUAVIIKE OGNV
TEWPAUATIKY] Opdda, oAAE Oxt otnv oudoa eréyyov. To avamvevotTikd
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10odvvopo ovtifeta avénbnke onuavtikd ommv opddo ehéyyov kot Og
dwpoporomOnke ov mepapoatiky opddo. H oyxetikn tun mg péytotng
npdoAnyng o&uydvou (ml/kg/min kor ml/’kg AXB/min) avénbnke onuovtika
OTNV TEPALOTIKT OUAd0 KOl 6TOVG 3 Kol 6TOVG 6 UVES TNG TPOTOVNONG, EVD
de drpopomomOnke otnv opdda eEAEYyov (Tivaxoag 5-7).

ATd TIG TOPATAVE® TOPAUETPOVS HOVO TO O TOALOD TOPOVGIOGE CTLOVTIKY|
PoPA OTIC HEGES TEG TNG TEPAUOTIKNG KOl TNG opddag eAéyyov otovg 3
Ve, evd otoug 6 pfves pwovo m oxetikn VO, max (ml/kg/min kot ml/kg
AXB/min). Q¢ mpog Vv ekotootioio. UETOPOA] Ol dV0 ouddec dEpepov
HETOED TOVE Kol 6TOVG 3 Kol 6ToVG 6 unveg oty oxetikn VO, max, eved povo
0TOVG 3 UNVEG GTOV OYKO TAALOD.

O mivakag 5-9 mopovcialer v dwomopd (M.O. teTpaydvev) TV
€KOTOOTIOH®V JlPOPOTONCEDY  TOV OOVUMV 7OV  amwodidETAOL  OTNV
npondvnon, mv  KAnpovouikdTmta Kot TNV oAAnAogmidpoon
KAnpovopkomtag Kot mtpordvnons. To moGooTd TG OYETIKNG 10YVOG TNG
TPOTOVNONG, TNG KANPOVOUIKOTNTOG KOl TNG OAANA0ETidpacnc vroAoyicOnke

I[MINAKAZX 5-9. Awonopd (M.O. tetpaydvmv) Kol GYETIKN €MOpacN TNG
TPOTHVNONG, NG KANPOVOUKOTNTOG KOl TNG OAANAOETMIOPACY, TOLG OTIC
SLPOPOTOGELS TWV KAPILOOVOATVEVSTIKMV TOPAUETPWOV.

IIporovnon Kinpovoukotnta AAANAOETIOPUCT

Merafintég Awormopa %  Awomopd % Awormopa %
VO, max (3) 68.19 15 31.67 54 18.19 31
VO, max /kg (3) 170.08 34 27.18 44 13.38 22
VO, max /kg (6) 278.48 37 43.55 46 16.60 17
VO, max/kg AXB (3) 136.11 28 25.63 43 17.23 29
VO, max/kg AXB (6) 179.36 24 48.33 53 21.29 23
Oz-maipo? (3) 261.17 38 33.57 39 19.54 23
Av.icodvvapo (3) 61.91 6 59.49 46 63.29 48

(3): otovg 3 unveg, (6): otovg 6 PNveg Tpomdvnong.
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amd 10 AOPOICUA TOV TETPUYDOV®V, TNG KAOE TEPITTOONG OVTIGTOLO, MG TPOG
T0 OAIKO 4OpOIGLA TETPOYDVOV.

H oyetikn 1oy ¢ mpomdvnong ot petaforn g andivtng VO, max eivai
15 %, evod durthdcwo mocootd €xet M aAAnioemiopaon (31 %). H
KAnpovopkotnta kabopilel To peyaddtepo T0c0oTo NG dlaomopds (54 %). H
petafoin g oxetikng VO, max (avd kidd copatikov Bdpovg) kabopiletot
amd TNV TPOTOVNoN 6€ T0c0aTo 35 %, amd TNV KANPOVOHKOTNTA GE TOGOGTO
45 % won and v aAAnlognidpaocn o T0cocto 20 %. Xt VO, max avd Kiko
AZB n woyd ¢ mpomoOvnong pewdveror mePimov oto 25 %, evad g
KAnpovopkotntag Kopaivetal 6to 45-50 % won g arAnloenidpaong nepinov
010 25 %.

To Oy moApo?¥ deiyver pa ion emppon amd v mpondvnon (38 %) kot v
Kinpovopkomta (39 %), eved m oAAnioemiopacn ¢@Bdver to 23 %. To
aVamVeELSTIKO 10000vapo pe 6, 46 wor 48 % vy v mpomdvnon,
KANPOVOLUKOTNTA Kol OAANAOETIOpaoT ovTtioTtotryo, Ogliyvel ol TOAD UIKPN

EMPPOTN OO TNV TPOTTHVNOT).

5.3. Avagpopro kaTtO@A

H toydmmra kot mpocinym o&vydvov mov ovtiotolel oto avaepofio
KaTOQAL TV 4 mmol/l  dapoporomnkav onuavtikd (P<.001 ko P<.05) ot

I[MINAKAX 5-10. Twéc tov F xor mbavémmta AdBovg (P) g avdivong
dwomopdg (two-way) pe emavorapPovOIeveS LETPNOELS GTOV £vol TopdyovTa
Y10 TG TOPAHETPOVS TOV AVTLGTOLYOVV 6TO avaepOfio katdeAL Twv 4 mmol/l.

MST(IB)\.I]TS’ZQ Fl P F2 P lez P

Toyomra (km/h) 316  ns 25.89 ok 5.507 *x
VO, (ml/kg/min) 104 ns 3.41 * 2.344 ns
[Tocootd VO, max (%) 325 ns 1.22 ns 0.588 ns
KX (bit/min) .003 ns 1.00  ns 0.007  ns

F; : F g dwaomopds peta&d tmv 0vo opddomv

F; : F g dtuomopdg avapesa oTic Tpelg LETPNGELS
Fix2 : F ¢ aAAnioemidpaong opddmv Kot LETPTCEDV
ns : P>.05, * : P<.05, ** : P<.01 xou *** : P<.001
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TTIINAKAZX 5-11. Avaepopro kozd@it 4 mmol/l tav sddpwv g repapotikig (IT) kot tng opddag eréyyov (E) oe Babuiaia
avéovouevn emBapuvorn oTo GameSOEPYOUETPO TPV, EVOIAUESH KO HETA TNV TPOTSVNGT.

TPLV uetd ano 1.5 ymva netd amo 3 uyvec neTd amé 6 punveg

Merafintés
X [ X ¢ P X ¢ P X ¢ P
Toyovmra (km/h) I1 11.39 1.32 12.87 0.87 ** 13.00 1.14 *=* 13.37 1.09 ¥
E 11.90 0.93 - 12.43 090 ns 12.67 1.06 ns
VO, (ml/kg/min) I 4548  3.69 48.00 421 * 46.84 459 ns 4928 403 *x
E 4714 3.71 - 45.64 399 ns 4727 430 ns
[Mocootd VO, max (%) 11 87.4 4.5 89.2 36 ns 86.8 49 ns 85.7 40 ns
E 873 4.4 - 86.7 43 ns 854 6.4 ns
KZ (bts/min) II 189.1 7.8 186.1 83 ns 186.4 6.8 ns 185.9 57 ns
E 1894 11.1 - 190.1 91 ns 187.9 8.6 ns

*: otoTioTIKG onuoavtikn uetafoin (* P<.05 ko ** P<.01), ns: un otatiotikd onuoaviiky (P>.05)
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5.3.1. TayvtnTo aveepoProv KATOPALOD

To avoepdfro katdweit oe km/h avERdnke oNUOVTIKE GTNV TEPOLOATIKY
oudoa (P<.001) otn dibpkela Twv 6 unvav g mtpomovnong (amd 11.39 £1.32
oe 13.37 £1.09 km/h, mocootd 18.2 £10.1 %), deiyvoviog [0 GTOTIGTIKA
ONUOVTIKY] Stopopd
non and tov 1.5 pnva (12.87 £0.87 km/h, mocootd avénong 13.8 £9.5 %,
P<.05). Zmmv opdda eréyxov oe domoT®ONKE KOG ONUAVTIKY UETABOAN, oV
Kol dtokpivetar por avéntikn téon (amd 11.90 +£0.93 oe 12.67 +£1.06 km/h,
1060010 6.8 £10.1 %). Ztovg 3 pnveg g mpomdvnong N avénon frav 14.7
+7.9 ko 4.8 £8.1 % y1o TNV TEWPAUATIKY KoL TNV ORLAdA EAEYYXOV aVTIGTOLYOL.

210 oyfua 5-20 @aivetol YopoKTNPIOTIKA 1 HEYAAN WHETATOMION TTPOG TO
0e€1d TG KOUTOANG TOV YOAOKTIKOD 0EE0C GTNV TEPAUOTIKY OUAd, EVED GTNV
opada EAEYYOL M LETOTOTION NTAV OLGONTA LIKPOTEPT).

[Iptv v mpomdvnon ot dogopéc petald TV oudd®mv ot HEGEG
OVYKEVTIPMOOELS YOAUKTIKOD 0EEOG OEV NTAV ONUAVTIKEG o€ OAeg TIC Pabuideg
emPapuvong, av Kol ot TWES NTavV EAUPPA YNAOTEPES OTNV TEIPAUATIKN
ouada. Metd v mpomdévnon de SomioT®ONKe emiong Kopd OMUOVTIKNI
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EXHMA 5-20. Metatomion e KOUTOANG TOV YOAOKTIKOD 0EE0C OTNV TTEPOLATIKNY
(cvveyn ypapun) Kot otnv opado eAéyxov (dlakekoppévn ypapun). Aptotepd sival
ot KapmdAeg TP kat 6eE18 PETE TNV TPOTOVN o).
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EXHMA 5-21. Metaforn tov avagpoPiov kato@iiov oe km/h ot didpkela Tov 6
UNVOV TNG TPOTOVIONG Yo TV TEPOUATIKY (CUVEXT] YPOUUT) KOt Yo TV OUAd
€AEYYOV (OLOKEKOLLILEVT YPOLLLN).

[ nepapatikh opdSa eléyyou

o P05 P(05 ns s ns ns
~ 20
®
T 10
3
§ e T
-10 AK
km/h X mlfkg/min : bis/min
3 (] 3 6 3 6

MHNEZ NPONONHZHZ

YXHMA 5-22. TToc06T0 510(p0pomoincomng g ToyvTNTAS, TPOSAYNG 0ELYOVOL Kt
KapdaKNG ovyvotTnTag Tov ovaepdflov KatmeAoD otig dVo ouddec, otovg 3 Kot
GTOVG 6 UNVES TG TPOTOVI|ONG.
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Jdpopd, 0ALY Ol GUYKEVIPMOGELS NTOV YNAdTEPEG otV opdda eAéyyov. H ida
ewova 1 outn HETd TNV TPomoOvVNoN TapotnpnOnKe Non oTovg 3 UAVES NG
TPOTOVNOTG.

O1 d10popég oTIg HECEG TIUEG TOV avaepOPlov Katm@Aloy o km/h dev tav
OTOTIGTIKA GNUOVTIKEG TPV KOl GTOVG 3 UNVEG TNG TPOTOVNONG HETAED TOV
opadwv, Ntov Ouwg otovg 6 unveg (P<.05) (oynua 5-21). H mocooTtiaia
abénon G TEWPARATIKNG opadag Oépepe onuavikd (P<.05) amd v
avTioToryn TG OLAd0S EAEYYOV Kol GTOVS 3 Kot 6TOVG 6 UVEG TG TPOTOVIONG
(oymua 5-22).

5.3.2. VO, avagpoprov kat®@A00

H npécinyn o&vuydvov 6to avaepoflo kKatdeAl tov 4 mmol/l mtapovcioce
o ONUOVTIKY  dlpopomoincn ot OdpKEWw NG  TPOMOVNONG  OTNV
nepopatiky] opdoa (P<.05), evd oty ouddo eréyyov Oev mapotnpnonke
KOU PETOPOAT. ZVYKEKPIUEVA 1) TEPAUATIKY OUdd0 avéENce oNUOVTIKE TN
VO, tov avaegpoflov katmeiov otov 1.5 pnva e tpordvnong Katd 5.6 £6.1
% (amo6 45.48 £3.69 oe 48.00 +4.21 ml/kg/min, P<.05), otovg 3 unveg xotd 3.1
+8.2 % (46.84 +4.59 ml/kg/min,P>.05) mapovcidlovrog po eAappd peiwon
Kot 6toug 6 pnveg katd 8.7 £8.6 % (49.28 +£4.03 ml/kg/min, P<.01). H opdda
eréyyov pe 47.14 £3.71 mlkg/min mpwv v mpomdvnon, 45.64 £3.99
ml/kg/min otovg 3 unveg kon 47.27 £4.30 ml/kg/min oe petéfare otnv ovcia
70 avaepofro KatdeA TG (Tivakag 5-11).

Ot dV0 ouddeg dev mOPOVLCINGOV KOUWL GTOTIOTIKG CNUOVTIKY Olpopd
petalld Tovg oty HEST TIUN TOV aVOEPOPLOV KATMPALOD, TTPLV, EVOLAUESH N
petd v mpomdvnon (oynuo  5-23). Koapd onpoviikn  dopopd  dev
mapatnpiOnkKe eniong otV TocooTioin HETABOAN TOL avaepOPflov KOTOEALOD
0TOVG 3 KOl 6TOVG 6 PUNVEG TNG TPOTOVNONG HETAED TV dV0 OpAdwV (oynua 5-
22).

Avdayovtag v mpoOcAnYN o&uyovov Tov  avoePOPlOv  KAT®EAOD of
1060010 ™S VO, max, 0ev mopatnpoOUe KO OMUOVTIKY dopopd ovte
petalld tv opddmv o0Te HETAED TOV HETPNOEMVY GTIS opdoesg (oynua 5-24). H
TEPALATIKY] opdda £0e1&e apykd otov 1.5 pnva g TpomodvnNong Lo avoolkn
téon (omd 87.4 +4.5 % og 89.2 £3.6 %), MOV OUMOG GTI| GLVEXELD AVTIGTPAPNKE
oe kaboowmn taomn pe 86.8 +4.9 % otovg 3 pnveg ko 85.7 £4.0 % otovg 6
uvec. Tnv 0 kaBodikr| téon mapovoiace kot 1 opdda eAéyyov, £xovtag
oxeddv Tovtoonueg Tég (87.3+4.4 % mpwv, 86.7 £4.3 % otovg 3 pnveg Kot
85.4 +£6.4 % otovg 6 unvec) (wivaxag 5-11).
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ANAEPOBIO KATQRONI

ANAEPOBIO KATR®AI (% VO= max)
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MHNEZ NPONONHZHE
XXHMA 5-23. MetaBoln tov avoepofov kotmeiiov oe ml/kg/min ot didpkela

TOV 6 UNVOV TNG TPOTOVNONG OTHV TEPALOTIKY (CUVEXN YPOLLU) KOl OTIV Opada
eAEYYOVL (OLOKEKOLLILEVT YPOLLLN).
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MHNEZ NPONONHZHZX

YXHMA 5-24. Metapoi tov avagpofiov katweiod (% tng VO, max) ot
SLapKeELD TOV 6 UNVAV TNG TPOTOVIONG OTNV TEPALOTIKT (GLUVEYT YPOUUR) KoL GTNV
OLLAad0 EAEYXOV (SLOKEKOUUEVT YPOLLUT).
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5.3.3. KX avaegpoprov katm@irov

H xopdiokn ocvyvétto mov avtiotolyel 6to avaepoPflo KaTtdeAl Tov 4
mmol/l mapovcioce o Kabodikr Tdon Kot 6Tig ovo opdades. H mepopotikn
opdoa peimoe v KX t0v avaepofrov katoeAiod and 189.1 £7.8 ce 185.9
+5.7 bts/min (1.6 £2.9 %), éyovtag 186.1 £8.3 bts/min otov 1.5 prva kot 186.4
+6.8 bts/min otovg 3 punvec g mpondvnong. H oudda eréyyov peimoe amod
189.4 £11.1 og 187.9 +£8.6 bts/min (0.7 £3.9 %), éyovrog peimon 190.1 £9.1
bts/min otovg 3 unves. e kopud amd TIC OVO OPAdEG WOTOGO 1 OV NTOV

OTOTIOTIKA ONUavVTIKY (Tivakag 5-11).

8
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MHNEZ NPONONHZHZE
EXHMA 5-25. Metaforrn g KE o610 avagpdPfio katdert otn ddpkeo TV 6

HIVOV TG TPOTOVI|ONG GTNV TEPOUATIKT (CUVEYN YPALT) KoL GTNV OLAdO EAEYYOV
(SraeOppEVT] YPOLLUT).

Av Kol M HEWOTIKY TAON NTOV UEYOADTEPT OTNV TEPALATIKY] ORAdA, O
JOmMOoTOONKE KATOW GTATIOTIKA CNUOVTIKY Sopopd HETAED TV OUAd®V,
00Te 0TIG PECES TYEG TOV LETPNGE®V (oynua 5-25) 001te 6T0 TOGOGTH HeEl®WONG
o1ovg 3 1] 6TOVG 6 UNVES TG TPOTOVN oM (oYNua 5-22).

5.3.4. Evoolevyikéc kot 010 eVYIKES O10.(POPOTOU|GELS

Ot tipég tov "intra-class" ovvieheot cvoyétiong (R) divoviot otov mivaka
5-12, yio 11 TYéG ToL  avaepOPLov KAT®@OAOD TPV TV TPOTOHVNGT|, LETA TNV
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IMINAKAZX 5-12. Intra-class ocvvteleotr|g cvoyétiong (R) mpv kou petd v
TPOTOVNOT|, KAODG KOl TNG EKOTOGTIONNG OloLPOPOTOiNcNG 6T JdpKELR TOV 6
UNVAV TS TPOTOVNONG, OTIS TAPAUETPOVS TOV avaePOPLov KaT®PALOL TV 4
mmol/L.

MST(IBM]T ég Rnpw Rpsﬂi Ro, dwapop.
Tayvmta AK 76 F* .52 .26
VO, AK .52 74 ** 35
[Tocoot6 VO, AK 46 .59 24
KX AK 78 ** .65 * -.02

* P<.05, ** P<.01.

TPOTOVNOT KOl Y10l TIG EKATOCTIONES O1OLPOPOTOMGELS TOVS GTY OLAPKELD TV 6
unvav g tportdvnons. Oco peyaivtepn eivor n Ty tov R 1000 pukpdtepeg
elvat ot evdolevnyikég dopopég o€ oxéon e TiG StalevyIkéc.

Mo peiwon tov ovviedeotn R mapommpnnke petd v mpomdvnon oty
TayOTNTA KO TV KOPOloKT cuyvotnta Tov ovaepoflov katmeitod (amd 0.76
oe 0.52 kot and 0.78 oe 0.65 avtictoyya). H peiwon avt) opetrdtov kupimg
ot pelwon ¢ Salevykng SoToPAg. XTNV MEPITTOON NG TAXLTNTA M
evoolevyikn| dlaomopd avEndnke.

Avtifeta 1 VO, ko 10 mocootd g VO, max o610 avoaepdflo Katmdeit
napovsiocay po ehaepd avénon otov cuviereot (amd 0.52 og 0.74 kot amd
0.46 o€ 0.59 avtictorya), mov ogelrdtav Kuplwg oty avEnon g dalevyikng
JdoTOPAC.

O ovvieheotc R 10V €KaTOOTIO®MV S10LPOPOTOMGE®Y OEV NTOV KOl EOM
wwitepa ynAog. KopdvOnke peta&v tov 0.24 ko 0.35 otig mapapéTpovg
tayvmta (0.26), VO, (0.35) xor mocootd VO, max (0.24), evo oy
TEPIMTOON NG KAPSLUKNG CLYVOTNTOG O cLVTEAESTNG NTaw -0.02.

5.3.5. XyeTikn] 160 NG TPOTOVIG)GS

AmO TIC TEGGEPIS TAPAUETPOLS TOL OvOEPOPLOL KAT®PALOD HOVO 1
TaOTNTO Kol TpOSANYN o&uydvou €dei&av OtL emmpedcnkav and v
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IMINAKAZX 5-13. Awonopd (M.O. tetpaydvmv) Kol CGYETIKN €MOPACT NG
TPOTAVNONG, TNG KANPOVOUKOTNTOG Kot TNG OAANAOEMIOpACNS TOVS ©TN
dlpopomoincn Tov avaepOBlov KOTOEAL0D.

Ilporovnon  Kinpovomkotnrta Aiiniocwiopoon

Metapintég Awonopd % Awomopd %  Awomopd %
AK (km/h) (3) 444.59 30 92.76 50 35.66 20
AK (km/h) (6) 580.36 26 167.08 60 37.88 14

AK (mlkg/min) (6) 289.16 17 13470 65 37.66 18

(3): otovg 3 unveg, (6): otovg 6 pNveg Tpomdvnong.

mpomwovnon. H toydtnta pdAoto mopovciose [0 GTOTIGTIKG CUOVTIKN
nocooTwoio avEnomn NoN ard Tovg 3 PVES TG TPOTOVIONG,.

Ytov mivaka 5-13 mapovcialovtar ot dtacmopéc (M.O. TeTpaydvmV) Kot 1
OXeTIK  OLUPOAN 1TNg m@POmMOVNONG, TNG  KANPOVOUKOTNTOG KOU  TNG
OAANAOETIOpAON G OTN  SWUOPP®CT] NG OlICTOPAS TOV  EKATOCTIONWMV
dlpopomtomoewv TV  OWOH®Y oty JlpKew G €épevvas.  Ommg
dwmiotdveTat, 1 Pedtioon g taxdtTo TOV aVvaEPOPLOL KATOEALOD QoiveTal
va emnpealeton katd 25-30 % amd v mpomdvnon, kotd 50-60 % and v
KAnpovopkotta Kot katd 15-20 % and v aAAnioemidopaon.

Ortav 1o avoepofro katdeit exepdletal pe v TpdsAnym o&uyovou 1 oy
™G mPomOvVNoNGg paivetor va petdvetal Kato oand to 20 % (17 %) ko va
avéavetor n woxd g KAnpovoukdtrag (65 %), evd ot oaivetar va
dwapopomoteitan 0 pOAOG TG AAANAOETIOPAOTG.

5.4. Apopkn| owkovopia

Ot mapdpetpotl mov eEeTdodnKav 6TIG SOKIHAGIEG TNG OPOUIKNG OIKOVOULIaG
(VO, steady state, oAikn kot kaBapn katoviloon O,, cuyKEVIP®ON v.0. Kot
KapOloKY] ovyvotnTo) Oev £0MCAV OMUOVTIKES OPOPEG UETOEL TV 000
opddwv kot TNV two-way avdivon owomopdc. Me efaipeon Vv
OLYKEVIPMOT TOV YOAOKTIKOV 0&E0C Katd tnVv dokipacio médve amd 10 AK
(P<.05), dev mapoatnpnOnke kopd GAAN onuavtikn oAAnAocmidpaocn peTabd
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I[MINAKAZX 5-14. Tywéc tov F o mbavomta AdBovg (P) g avdivong
domopdg (two-way) pe emavaAdpPovOoreves LETPNGELS GTOV Eva TopdyovTa
YO TIG TAPAUETPOVS TNG OPOLIKNG OtKOoVOopiag KAT® Kot mive amd to AK.

Metapintég Fy P F, P Fix2 P

Apopikny Owovopia kdto and 1o AK

VO, (ml/kg/min) .383 ns 4.77 * 273 ns
Ol VO, (ml/kg) .081 ns 229  ns 286  ns
Koabapn VO, (ml/kg) 009  ns 5.79 * 162 ns
ToAaxtikd o0&y (mmol/l) A15 ns 13.21 oA .969 ns
KX (bts/min) 032 ns 41.18 ok 3.139  ns

Apopuciy Owovopia whve and to AK

VO, (ml/kg/min) 1.206 ns 2.40 ns 435 ns
Ol VO, (ml/kg) 1.472 ns 2.02 ns 778 ns
Kafapn VO, (ml/kg) 1.090 ns 1.87 ns 138  ns
[NoAoktiko o&v (mmol/l) 244 ns 51.32 ook 4.326 *

KZ (bts/min) 351 ns 32.38 oAk 2.607  ns

F, : F ¢ dwuomopdg petal&d tov 6o opddmv

F; : F tn¢ dtaomopdg avdpeca oTic Tpelg LETPNOELS
Fix2 : F ¢ oAAnioenidpaonc opdomy Kot LETPHoEMV
ns : P>.05, * : P<.05, ** : P<.01 xou *** : P<.001

opadwV Kot peTprioewv. Metalld tov PETPCEOV SOTIGTOOMKOY CTUOVTIKEG
dpopés, Kol ot Ovo doklpacies (kato kol mhveo ond 1o AK), oty
oLYKEVIPp®OT Y.0. Kot otnv Kapowokn ovyvomnta (P<.001). Emiong ot
dokipaoia kKdtw and to AK damotodnkav onuoviikés dwupopés (P<.05)
petald tov pertpnoewv oty VO, og steady state kot oty kabapn
Katavdiwon O,.

2to oynua 5-26 mapovoidlovior OAec ot mOPAUETPOL AEOAOYNONG TNG
OPOLIKNG OKOVOUiaGg oTIg 000 TaydTNTES (KAT® Kol TAve amd To avaepofio
KOTOOAL) YlOL TNV TEWPOUOATIKY] KOL TNV OUAd EAEYYOVL, TPV Kol PETH TNV
TPOTOVNOT).

Onwg €0e1&e ko m ovdivon g Somopds OTIS TEPUITOCELS TNG
Katavdiwong o&uydvou (steady state, ok ko kaBopr)) PAEmovE o TOAD
ppn| petatdmion g evbeiog mpog Ta KAT® (UEYOADTEPT GTNV TEPAUOTIKY
opndoa), Tpdypo wov onuaivel 6tL vINPEe o téomn yio BEATioon TG SPOUIKNS
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EXHMA 5-26. Tapdapetpor a&ordynong g OpouIKNG owkovopiog ot 600
tayvmteg tpesipatog mpv (1) won petd (2) v mpomdvnon, OTNV TEPOLOTIKY
(ocvveyn ypapun) kot oty opddo eEAEYYOL (SLUKEKOULLLEVT] YPOUUN).
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OWoVOUiaG. XTI TEPUITAOOEL TOL YOAOUKTIKOD 0&E0C Kol TNG KOPOLOKNG
ocuyvomntag Jwakpivovpe o ooOnt Pertioon kot otig 600 OpAdES,
LEYOADTEPT OUW®G GTNV TELPULOTIKT OUAIOL.

5.4.1. Apopukn} owkovopio Kat® ano 1o AK

H otabepn) taydmmra damedoepyOUeETpov, KON Yol TOVG SOVHOVG KAOE
Cevyap1lov, Tov ypnoipomodnke yio v aloAdynon ¢ OPOLIKIG OIKOVOLTOG
KaT® amd 1o avaepoPilo katoei frav 10.6 +£.7 km/h.

5.4.1.1. Karavdiroon o&vydvov

Onwg paiveton oto oynue 5-27 ot dvo opddeg de dapopomombnkay petalhd
TOVG OC TPOG TNV KATOVOA®ON 0ELYOVOL oTn OdpKeEld TV 6 UNVAOV TG
épeuvag. Xeg Ko omd TG UETPNOELS TPV, €VOLAUESH Kol HETH, OE
SO TOONKE KATOWL GNUOVTIKT O0lPOPA TNG TEPUUATIKNIG amd TV oudoo
eréyyov, ovte oty VO, ot steady state (5-27A), obte 6TV OAIKN KaTtavAA®ON
0, (5-27B), obte oV Kabapn Katavaiwon O, (5-27T).

H xotavaroon O, oty cuykekppévn emPdpovon kdto amd 1o AK €dei&e
o kaBodikn téon ot Odpkeld Tov 6 UNveOV NG TPOTOVIONS KOl GTNV
TEPOLOTIKT KO TNV Opada EAEYYOL (oynua 5-27).

H VO, o¢ steady state peidOnke and 41.80 £1.91 og 40.56 +2.82 ml/kg/min
(mocootd 2.9 £6.2 %) omv mepopatiky] opdda, pe evordpeces tipég 41.72
+2.68 ml/kg/min otov 1.5 piva kot 40.13 £2.44 ml/kg/min ctovg 3 pnveg. H
avtiotoym peiwon oty opdda ereéyyov Nrav omd 41.85 +£3.00 oe 41.21 £3.46
ml/kg/min (nocooto 1.4 £6.7 %), pe 39.95 ml/kg/min otovg 3 pnves. Ot
HETaPOAEG ALTEG OV NNTAV GTOTIOTIKG oNUAVTIKEG (Tivakag 5-15).

H ol katavédiwon O, peiwbnke omd 205.5 £9.6 oe 198.2 £12.4 ml/kg
oV mEWPapatiky opdda (mocootd 3.4 £8.0 %), pe evddpeceg tuég 203.7
+15.0 ml’kg otov 1.5 piqva kou 197.3 £13.8 mlkg otovg 3 unveg. Mia
mapopown tdon peiwong mapotpndnke kot oty opddo er&yyov amd 204.3
+15.0 g 201.6 £16.2 ml/kg (mocootd 1.2 £6.9 %), pue 199.5 £11.8 ml/kg otovg
3 uves. Ot petaforés moTOc0 deV NTAV GTATIOTIKA CNUAVTIKEG OVTE GTNV
TEPOLOTIKY) OVTE GTNV OpAd EAEYYOL (Tivakag 5- 15).

H xaBapn katavérloon O, peiddnke and 140.0 +£10.4 o 133.1 £13.8 ml/kg
oTNV TMEWPANOTIKY opdda (mocootd 4.6 £11.6 %), pe evdidueoeg tipég 136.5
+8.9 ml/kg otov 1.5 pva. kou 130.6 £10.8 ml/kg 6tovg 3 unves. H avrtictoyn
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ITINAKAX 5-15. Apopikr owovopia kéro and to AK vy v wepaporikn (II) ko myv opdda eréyyov E) npw, evirdpesa kot
UETA TNV TTpOTOVN oM.

TPLY netd omo 1.5 pjva neTd amd 3 mjveg RETA 00 6 MveC
Mcerapintig
X c X < P X c P X c P
VO, (ml/kg/min) 11 41.80 1.91 41.72 2.68 ns 40.13 2.44 ns 40.56 2.82 ns
E 41.85 3.00 - 3995 1.98 ns 4121 3.46 ns
OMxf VO, (ml/kg) II 2055 9.6 203.7 12.0 ns 197.3 13.8 ns 198.2 12.4 ns
E 204.3 15.0 - 199.5 11.8 ns 201.6 16.2 ns
Kabopn VO, (ml’kg) II 140.0 10.4 136.5 8.9 ns 130.6 10.8 ns 133.1 13.8 ns
E 138.7 11.6 - 129.2 10.0 ns 134.5 15.2 ns
T'oA. 0&O (mmol/l) 11 3.6 1.0 2.4 0.5 *k 23 0.7 ** 23 0.5 **
E 3.3 0.7 - 2.4 0.7 ns 2.6 0.7 ns
KZ (bts/min) I1 178.7 11.2 167.0 8.4 ke 167.9 11.5 kL 1593 11.3 Gk
E 174.6 10.3 - 172.8 14.5 ns 161.1 11.6 ok

*¥: oratioTikd onpavtikn petafoin (P<.01), ns: pn otoriotikd onypavriky (P>.05)
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YXHMA 5-27. Metafol g Katavalmong o&vydvov og emPdpuvon Katm and
10 AK ot didpkela tov 6 unvov g Tpomrdvong GTHV TEWPIUOTIKT (GuveX

YPOUUN) Kot TNV Opdd0 EAEYYOV (SLOKEKOIEVT] YPOUUR).
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YXHMA 5-28. IMocootiaio petofoin tov mopapétpov mov e&etdobnkay yo v
a&lorldynomn g dpopkng otkovopiog kKatm and 1o AK otovg 3 kot otovg 6 puveg g
TPOTOVNONG.

eréyyov Nrav and 138.7 £11.6 o 134.5 £15.2 ml/kg (mocooto 3.1 £7.0 %), pe
129.2 £10.0 ml/kg otovg 3 pnvec. Kapd and tic petaforéc ko €dd dev o
oTOTIOTIKA onuovTikn (wivakog 5-15).

> obykpion Tov 600 ouddwv pall (two-way avaivor Slemopdgs), TPy,
EVOLIUESO KOl HETA TNV TPOTOVNGT, SOMIGTOONKE LU0 GTATICTIKG OTULOVTIKT
peiowon oty VO, og steady state kot otnv kabopr| katavérloon O, avépeca
oTIg METPNOES TPV kot otoug 3 pnveg (P<.05) (mivakag 5-14). O opddeg
YOPLOTE OPMG OV £dCAV KOULY CNHAVTIKY S0 pOopOTOoinoT).

H exatootiaio dtapoponoinon otovg 3 Ko 6TOVG 6 PVES TG TPOTOVNONG
dgv mOPOVCINCE EMIONG KOULD OMNUOVTIKY] Stopopd HETAED TV dVO OUAd®V
(oymua 5-28).

5.4.1.2. Zoykévipmon YOLOKTIKOU 05£0g

H ovykévipwon tov yokaktikod 0&€og 610 aipa oty enifdpuvon Kdtw ond
t0 AK £&deiée pa otatiotikd onuavtikny peioon (P<.001) ommv mepapotikh
opdoa aAld Oyl Kot otV opdoa EAEYYOL.

YVYKEKPUYEVO 1] TELPAUOTIKY] OLAO0 GTNV HETPNON TPV TNV TPOTOVION ElXE
3.6 £1.0 mmol/l kot mopovciace o onupavtiky peiworn (P<.01) non and
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SXHMA 5-29. MetofoAd] NG OLYKEVIPOONG TOL YOAOKTIKOU 0&E0G OTNV
emPapouvon kdtw amd AK omv oidpkela Tov 6 unvedv TG TPOTOVNoNG Yo TNV
TEWPALOTIKT (CUVEXN YPOLLUN) KoL Y10 TV OO0 EAEYYOL (SLOKEKOUUEVT YPOLLUN).

tov 1.5 upva g mpondvnong (2.4 £0.5 mmol/l), cuveyilovtag pe 2.3 £0.7 kot
2.3 £0.5 mmol/l otovg 3 Kot oTovg 6 Pveg avtiototyo. H opdda eréyyov elye
npwv v pomovnon 3.3 +£0.7 mmol/l, pelwoe oe 2.4 +£0.7 otovg 3 pnveg Ko
2.6 £0.7 mmol/l otovg 6 pnvec, yopig OU®G vo TETHYEL MO CTOTIOTIKA
ONUOVTIKT Sl0POPA GE GYECT UE TNV OPYIKN T TNG CLYKEVTPOONG (Tivakoag
5-15).

To oyfua 5-29 deiyver v e£EMEN ™S GLYKEVTPOONG TOL YOAAKTIKOD 0EE0G
oTN OAPKELN TNG EPEVVOG Y10 TNV TEPOUOTIKT Kol TNV OpAda eAEYYov. AV Kot
N mepapotikn  opdado  €dei&e  pon  peyoAdvtepn  peiwon, ®oTdc0  Ogv
TopaTNPNONKE KOUWE GTATIOTIKO OTUOVTIKY O10pOpd OTIC HEGES TIUES HeTaED
TV opddwv, og Kol amd Tic perpnoels. Ilapduota v Ko 1 mocootioia
peiwon NTav achntd peyoaAdtepn otV TEPAUATIKY] OpAdN, O damoTmOnKe
KOG ONUAVTIKT Sopopd LETAED TV Opdd®V (oyfua 5-28).

5.4.1.3. Kapowokn ocvyvotnta
H xapdioxn ocvuyvomnto mopovciace o GTATIGTIKE ONUOVTIKY Heimon

(P<.001) otovg 6 pnveg g mpomdvnong Kar ot dvo opddes. H peiwon
®OTOGO GTNV TEWPAUATIKY  opdda Ntav onuovtiky (P<.01) non and tov 1.5
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EXHMA 5-30. Metaf oA g Kopdlokng cuxvotntog oty extapuvon Katw amd to
AK omv dibpkeld TV 6 unvadv TG TPOTOVNONG Yo TNV TEWPOUATIKY (Guven
YPOLLT) KOt Y10 TNV OLAda EAEYYOV (OLOKEKOULLLEVT YPOUUN).

145

pva g mpomdvnons, VO otV opdda eA&yyov UOVO GTOLG 6 PNVES NG
mpondvnong (P<.01).

Me apywn tynq 178.7 £11.2 bts/min 1 mepapatikn opado peimoe v
Kapdlakn cvyvotnta otov 1.5 uiva og 167.0 £8.4 bts/min (mocooto 6.4 +4.1
%), otovg 3 uMveg oe 167.9 +£11.5 bts/min (rocootd 6.0 +£4.4 %, P<.01) xot
otoug 6 unveg o 159.3 £11.3 bts/min (rocootd 10.3 +£3.0 %, P<.01). H opdda
eréyyov mapovoioce o tdon yuo peiwon otovg 3 unveg (amd 174.6 £10.3 oe
172.8 +14.5 bts/min, mocooctd 1.0 +4.2 %, P>.05) mnervyoivovtog o
onuavtiky peiwon otovg 6 uiveg g 161.1 £11.6 bts/min (mocooto 7.1 £1.7 %,
P<.01).

Onwg eaivetor oto oynua 5-30 peta&d tov LSOV TIHOV TV OUAd®V dgvV
TapaTNPNONKE KOUO OTOTIOTIKE ONUOVTIKY OlPopd o€ KOpld omd TG
LETPNOELS, TP TV aoBNTA peyaAdtepn pHelwon NG TEWPAUATIKNAG OUAOOS.
2V mocooTtiaio HETABOAN OamoTOONKE U0 ONUAVTIKT Slopopd petald Tov
00 opddwv Ko 6tovg 3 Ko otovg 6 unveg g mpondvnong (P<.05), dmwg
TopovctdleTal 6To oy 5-28.
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5.4.2. Apopkn} owkovopio wave amé 1o AK

H otabepn toyvto damedoepydpuetpov, kovil yio Toug OdOHOVG KAOE
Cevyaplov, Tov ypnoipomodnke yio v alohdynon g OPOUIKNG OTKOVOUTNG
Tove ard To avaepoPlo Katdei frav 13.6 +1.0 km/h.

5.4.2.1. Katravdiroon o&vydvov

To oyqua 5-31 delyver v €EEMEN TV dVO OUAd®Y ®C TPOG TNV
katavaiwon O, oe otabepn emPapvvon nhve and to AK o1 ddpkela Tov 6
UNVAV ™G TPOTdHVNoNG. AV Kot SLOKPIVETAL KATOW TAGT O (pOPOTOINoNG OTIC
EVOLAECEG UETPNOELS OTNV TMEPOUOTIKY OHAda, O dSomoTOdnke Kopud
OTOTIOTIKA OMUAVTIKY] dtopopd peTa&d Tov 000 opddwv o Kopd omd Tig
petpnoelg, ovte oty VO, oe steady state (5-31A), olOte otV ol
katavaiwon Oy (5-31B), ovte oty kabapn Katavdrlmon O, (5-311).

H VO, o¢ steady state otnv mepopotikn opdoo £o€i&e apykd (otov 1.5
uva) o avodkn téom (amd 49.92 £2.21 oe 50.96 +4.49 ml/kg/min), ot
ouvéyelo 6toug 3 punveg o kaBodikn téon (48.43 £2.63 ml/kg/min) kot TeAIKA
oTovg 6 pnveg TaAL po avodikn tdon (50.52 £3.07 ml/kg/min). Ze kapud ond
TIG LETPNOELS OGS O JOTICTMOONKE KATOW GTATIGTIKO CNHOVTIKY LETAPOAN.
Kopd onpavtikn petafoin dev mopotnpndnke kot otnv opdda eAEYYov, otV
omoio. g ONUEWONKE OLCLOCTIKA KOpE S10POPOTOINCT TOV UECHV TULDV
(mprv: 50.65 £1.90, evorbpeoca: 50.32 £3.47 won petd: 51.29 £3.09 ml/kg/ min)
(mivaxog 5-16).

H ol koatavdiwon O, mapovcioce otig dV0 opddeg v 10 mepimov
ewova. H mepopatikny opdda peimwce v ok Katavaroon O, amd 247.8
+9.4 og 236.9 £10.3 ml/kg otovg 3 unveg (mocootd 4.3 4.8 %) kot og 242.1
+13.7 ml/kg (mocootd 2.3 +4.6 %) otovg 6 pnveg g mpondvnong. Xtov 1.5
uva n T fray Atyo ymidtepn omd v apykn (250.1 £21.6 ml/kg). H opdda
eAéyyov mapovcioce emiong po tdon vy peiwon, amd 249.0 £9.0 oe 246.5
+14.8 ml/kg otovg 3 unveg (mocootd 1.0 £5.2 %) ko o 247.1 £15.3 ml/kg
otovg 6 pnveg (mocootd 0.7 £5.9 %) (mivaxog 5-16). Ze kopd ond tig 6Ho
OUAOEG M LELMOT EV NTOV GTATIOTIKA ONLLOVTIKTY).

H xoBapn xotavédimwon O, mapovciace v 1010 akpidg ewkova Le v
oMk xotavélwon O,. H mepapatikn opdda peiwoce v kaboapn g
katavdiwon O, and 177.2 £9.0 o 168.9 £13.8 ml/kg otovg 3 pnveg (mocootd
3.7 £7.8 %) kau oe 173.8 £13.8 ml/kg otovg 6 pnveg g mpomdvnong
(mocooto6 1.5 £6.6 %). Ztov 1.5 pva. n i g Katavaimong Mrav 180.3
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IMINAKAZX 5-16. Apopikn owkovopio méve and 1o AK yia v mepapatikn (IT) kot v opdda eréyyov (E) mpv, evdidpeca kot
LETA TNV TpOTTOVNOT).

TPV peta omo 1.5 pqva UETA amd 3 pveg UETA 0l 6 PMvES
Metapintég

X g X g P X g P X g P
VO, (ml/kg/min) II 49.92 2.21 50.96 449 ns 48.43 2.63 ns 50.52 3.07 ns
E 50.65 1.90 - 50.32 347 ns 51.29 3.09 ns
Olkn VO, (ml/kg) 1T 2478 94 250.1 21.6 ns 236.9 10.3 ns 242.1 13.7 ns
E 249.0 9.0 - 246.5 14.8 ns 247.1 153 ns
Kafapn VO, (ml/kg) IT  177.2 9.0 180.3 204 ns 168.9 13.8 ns 173.8 13.8 ns
E 180.8 10.0 - 176.0 17.7 ns 178.5 143 ns
FoA. 060 (mmol/l) 11 7.6 1.8 5.5 1.4 ** 4.6 1.4 ** 39 0.8 **
E 6.8 1.1 - 5.3 1.4 ** 4.7 1.1 **
KX (bts/min) II 195.3 8.1 188.7 11.5 ns 184.9 10.9 * 178.4 9.6 **

E 193.0 8.1 - 190.4 104 ns 181.6 66 *

*: otatoTikd onpoavtikn petafoAn (*: P<.05 ko **: P<.01), ns: un otoatiotikd onuavtkn (P>.05)
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XXHMA 5-31. Metafor g Kotavdiwong o&uydvov oty taydtnTo mve omd to
AK ot didpkela Tov 6 unvodv g TpordVNoNG OTNY TEPOUATIKT (CUVEXT YPOUUR)
Kot 6TV OpAO0 ELEYYOV (OLOKEKOUUEVT] YPOUUN).
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YXHMA 5-32. IlocooTtiaio petafoin Tav Topouétpmv mov eEetdodnkay yo v
a&loAdynon g dpopkng otkovopiog wve and to AK otovg 3 kat otovg 6 Uiveg

NG TPOTOVIOT|G.

+20.4 ml/kg. H opéda eréyyov and 180.8 £10.0 peimoe og 176.0 £17.7 ml/kg
o1ovg 3 unveg (mocootd 2.7 £7.8 %) kot og 178.5 £14.3 ml/kg otovg 6 punveg
(mocootd 1.2 £6.6 %) (mivakag 5-16). Kor €0 or peroforég dev nrov
OTOTIGTIKA GNUOVTIKEG, OVTE GTNV TEPALATIKT] OVTE GTNV OUAdN EAEYYOL.

210 oynuoa 5-32 mapovoudletar 1 ekoTooTwoio  dlopopomoinomn TV
TAPOUETPOV NG OpOUKNG owovouiog mave ond 10 AK. Onwg ¢aiveton
KaBopd ce Kapd and TS TPES TEPMTOGELS TNG Katavaimonsg O, dev vrdpyet
OTOTIOTIKA GNUOVTIKT Sopopd LETAED TV Opdd®V 6Tovg 3 1] 6TOVG 6 UNveg
™m¢ TPOTOHVNONC.

5.4.2.2. Zoykévipmon YOLOKTIKOU 05£0G

H ovykévipwon tov yorlaktikov 0&€og 6To aipto oty enPdpovvon move ond
TO avaEPOPLO KATOPAL TAPOVGIOGE L0 GTOTICTIKG GNUOVTIKY Helmon Kot otV
TEPALATIKY Kot oty opdda eréyyov (P<.001). H mepapoatikn opdda peiwoce
™ GLYKEVTP®OT TG amd 7.6 £1.8 mmol/l mov &iye mpv v Tpomdynon o€ 5.5
+1.4 mmol/l otov 1.5 pnva (P<.01), oe 4.6 £1.4 mmol/l otovg 3 pnveg (P<.01)
kot g 3.9 £0.8 mmol/l otovg 6 pnveg g mpomodvnong (P<.01),
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YXHMA 5-33. MetofoA] NG OULYKEVIP®OONG TOL YOAMKTIKOU 0EE0G OTNV
emPapouvon ndve ond to AK oy didpKea TV 6 PNVAaV g TPOTOVIoNG Y10 TNV
TEWPOALOTIKT (CLVEYN YPOLUN) KOt TNV OUAOa ELEYYOV (OLOKEKOUUEVT YPAUUN).

mopovctdlovtag o teMkn mocootioio peimon kotd 47.5 £12.1 % oe oyéon
pe v opywn T H opdda ehéyyov peimoe emiong t cvykéVIp®OT| TG and
6.8 £1.1 oe 5.3 +1.4 mmol/l otovg 3 pnveg (P<.01) ko oe 4.7 +£1.1 mmol/l
otovg 6 unveg (P<.01), dnradn katd 30.0 £17.9 % (mivakag 5-16).

AV Kot 1) TEWPAUATIKY OpAda iye oot tKpOTEPES HECEG CLYKEVIPDOGEL
YOAOKTIKOU 0&€oc otnv eEEMEN ¢ €pevvog (oxnua 5-33), de dwumiotdOnkov
OTOTIOTIKA ONUOVTIKEG O1PopES HETAD TV V0 OUAd®V OTIC EMUEPOLS
LETPNOELG. XTNV TOCOGTIOHN LETABOAN QUG 1| TEPAUOTIKT SEPEPE CNUAVTIKE
amd TV opdda EAEYYOV, Kol GTOLG 3 Kot 6TOLG 6 Ufves NG TPOmOVNONG
(P<.05) pe arcntd peyorvtepeg Tipég (oynua 5-32).

5.4.2.3. Kapdowokn ocvyvotnta

H xopdaxn ocvyvotnto mopovcioce Mo OTATICTIKG CNUOVTIKY peimon
(P<.001) otovg 6 unveg T TpomodvVNoNg Kot 6Tig 600 opddes. QoTOGO Kat 60
N pelmon TG TEPAUATIKNG OpAda fTav oNUovTiKn arnd Toug 3 pnves (P<.05),
EVA NG opdda eA&yyov uévo otoug 6 unveg (P<.05).

H mepopoticn opdda peimoe v kapdiokn e cuyvotnta amd 195.3 +8.1
oe 188.7 £11.5 bts/min otov 1.5 yva (mtococto6 3.4 £4.6 %, P>.05), oe 184.9
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EXHMA 5-34. MetafoAn tng Kapdlokng cuyxvotntag otnv enpipuven tave amd To
AK om ddpker TV 6 Unvodv g TPOTOVNONG Yol TNV TEWPAUOTIKY (ovvexn
YPOLLY) KOt Y10 TNV OUAda EAEYYOV (SOKEKOULLLEVT YPOAUUN).

+10.9 bts/min ctovg 3 unves (mococtd 5.4 £3.6 %, P<.05) kou oe 178.4 £9.6
bts/min ctovg 6 pnveg g tpomdvnong (rocootd 8.2 +3.6 %, P<.01). H opdoa
eléyyov peimoe avtiotoryo amd 193.0 £8.1 o 190.4 £10.4 bts/ min ctovg 3
unveg (rocootd 1.3 £1.8 %, P>.05) kou oe 181.6 +£6.6 bts/min ctovg 6 pnvec
(mrocoo16 5.3 £2.3 %, P<.05) (mivaxag 5-16).

Kopd otatiotikd onpoavtikn dwpopd 0 domiotddnke 6T HECES TUYEG
HETOEL TV V0 OHAd®V OTIG EMUEPOVS HETPNOELS, TOPA TIG et
YOUNAOTEPEG TWEC TNG TEWPAUATIKNG opddog (oynua 5-34). H mocootaia
peiwon Oumg 6Tovg 3 HVEG NTOV CNUAVTIKO HKPOTEPN GTNV OUAdN EAEYYOV
(P<.01), yopic motdc0 va mapatnpndei o id10 kKo 6 unveg (oynua 5-32).

5.4.3. Evooleuyikég Kot 010lEVYIKES OLOPOPOTOLNCELS

O mivakag 5-17 mapovoidler Tic Tég tov "intra-class" ocuvvteleotn|
ovoyétiong (R) yw tig moapoapérpovg mov efetdcnkav oto mAaicla g
dpopkng otkovopiog kTt kot wiveo and to AK, mpwv ko petd v
TPOTAHVN O™, KAODS KOl Yl TIG EKOTOGTIONES SLOPOPOTONGELS TOV TOPUUETPDV
ot ddpkele v 6 unvav e npomdvnons. Oco peyaidtepn eivar n T Tov
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I[MINAKAZX 5-17. Intra-class cvvteleotg ovoyétiong (R) mpwv kot petd v
TPOTOVNOT|, KAODG KOl TG EKOTOGTIONNG OloPOPOTOiNoNG 6T JdpKELR TOV 6
UNVAV NG TPOTHVNONG, OTIC TOPUUETPOVS TNG OPOLIKNG OIKOVOUTOG KATM Kot
mavo ond o AK.

Mertafintic Rrpw Ryizra R s1agop.

Apouikn owkovopio kétm ard to AK

VO, steady state .67 * 84 ** .60 *
O\ VO, A48 7 OE* A48
Kafapn VO, AK 47 .83 ** .50
Fohoktikd 0&Y 40 42 .50
Kopdiaxn cvyvotnta 84 F* 94wk -.01

Apopikn otkovouio téve amd to AK

VO, steady state 83 H* .84 ** 79 H*
O\ VO, .93 H*x .80 ** 74 **
Kafapn VO, AK T OxE Tk .64 *
Tohoaktikd 0&Y 46 45 -.10
Kopdiaxn cvyvotnta 86 HHE 63 * -.29

* P<.05, ** P<.01.

R 1600 pkpdtepeg eivar o1 evdoolevyikés dtopopés oe oxéon e Tig dtalevykéc.

Ot mapapetpotl g Kotavarloong O, oty emPdépovon kdto and o AK
mopovciocav por oent) advénon Tov GUVTEAEGTH LETA TNV TPOTOHVNGTN, OTIG
TEPUTTAOGELS LAAMOTO TNG OAKNG Kot Kabapng katavdimong O, n cuvoyétion
and pn onuoavtikn (0.48 ko 0.47 avtictorya) &ywve onuavkn (0.77 ko 0.83).
H adénon avt opeiletar ag'evog ot peimwon Twv vOolevyIK@V Slopopdv Kot
o' ETEPOL TNV AOENGT TV SlEVYIKOV.
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Ot avtiotoryeg mapdpetpotl oty emifapvvon mave and to AK €deiéav o
YOPOKTNPIOTIKY otafepdtnTa 6T0 ovvieheot| R, exktdc amd tv oAkn
katavaiwon O, mov mapovciace pa ttoon (amd 0.93 o 0.80). H avénon g
evoolevyikng kot Olevyikng Olomopic MNToV  avaloyikd 0o oTig
napapétpoug VO, oe steady state ot kabopr| kotavdiwon O,, eved otnv
nepintwon g oMK g Katavdiwong O, n avénon g evoolevyikng d1aGmTopas
NTOV OVOAOYIKA LEYOADTEPN.

Ot ovyKevTp®GELS TOV YOAoKTIKOD 0&€0G KAT® Kot mave ond 1o AK dev
€0e1Eav Koud Olapoponoinon otov ovvtereotr] R, dwtmpovtog Tic id1eg
nepimov Tég. Kot ot1ig ovo mepumtmoelg mopatnpndnke o peioon
peyorvtepn amd 10 50 %, tavtdypova otic evoolevykéc Kot Oalgvyikég
JlpopEc.

H xapdiokn ocvyvomta kdto and to AK €deie por avodikn tdon otov
ovvtereot (amd 0.84 oe 0.94), evod mave and AK pa kabodwkn tdon (amd
0.86 oe 0.63). Xmv mpotn mepintoon Olamotodnke o peioon TV
eVOOLEVYIKAOV SL0LPOPDV VM GTN OEVTEPT] Lo avENOT).

O ovvteleotig R oV €KaTOOTIO®MV S10(POPOTONCEMY TAPOVGINGE CYETIKA
YNAEG TIEG OTIC TOPAUETPOVS TG KatavdAwons O; kKdtw kot tave and to AK
(a6 0.48 péypr 0.77). Ot Tyég pahota elvar ynAdtepeg oty emPdpuvon
névo and to AK kot 0leg otatiotikd onuavtikég (nivakag 5-17). Mo oyxetikd
ynAn tiun R €0wcav ot d10popomotoelg 0TI CUYKEVIPMOELS TOV Y.0. KOTM
and to AK (0.50), evdd méve and 1o AK 1 avtiotoyn tiun eivon apvntikg (-
0.10), vmrodnAwvovtag peyardtepeg VOOLEVYIKES d10POPES OO TIG SLOLEVYIKES.
Kot otig 900 meputtdoelg g Kopdlakng cvuyxvotntag ot Tiuég tov R frav
apvntikég (-0.01 ko -.29 avtictoya).

5.4.4. Xyetikn] o0 NG TPOTOVIGGS

2TOTIOTIKO  ONUOVTIKEG  HETOPOAEG  o©Tn  OpKEW NG  TPOTAHVNONG
eVTomicOnkay 61N GLYKEVIP®GN TOV YOAUKTIKOD 0£E0G GtV EMPEPLVOT KATMO
and 10 AK (3 ko 6 pnveg), Kabdg kot oty Kopolakn cvuyvotnta oty
emPapouvon kdtow ko maveo ond 1o AK (3 pnveg). Ot petoPoréc nMrov
ONUOVTIKES GTNV TEPOUOTIKT OpAda aAAd Gyl 6TV OpAda EAEYYOVL.

H eridopaom g mpondvnong eaiveton emiong omd Tn ONUOVTIKA Opopd
TOV 000 OMAd®V OTIS ekoTooTieG METAPOAEC TNG OLYKEVIPMOONS TOV
yohoktikoV o&éog otnv emidpuvon tave and to AK (3 kKo 6 pnqveg) Kot g
KapdloKNg cuyvotntog oty emdpuveon Kot and 10 AK (3 ko 6 univeg) kot
névo and to AK (3 pnveg).
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I[MINAKAX 5-18. Awonopd (M.O. tetpaydvmv) Kot GYETIKY EMIOPOCT TNG
TPOTOVNONG, TNG KANPOVOUKOTNTOG Kot NG OAANAOEmIOpOCNS TOVS OTN
SLLPOPOTOINGT TOV TOPUUETP®V TNG OPOULIKTG OIKOVOUING.

IIporovnon Kinpovoukétnto AAANAocwiopoocn
Merafintég Awormopd %  Awomopd %  Awomopd %

Apouikn owkovopio kétm ard to AK

I.0.@3) 687.79 11 503.77 65 188.95 24
I'.0. (6) 1314.48 6 1848.41 73 52474 21
KX (3) 118.72 31 31.72 58 594 11
KX (6) 4130 33 834 46 3.81 21

Apoukn owovouio mTove omd to AK

I.0.(3) 1415.68 27 319.21 49 15593 24
I'.0. (6) 137935 27 270.55 42 197.84 31
KX (3) 5691 32 11.95 48 496 20

(3): otovg 3 unveg, (6): otovg 6 Uveg TPOTGHVNONG.

O wnivakag 5-18 deiyver 11 daomopés (M.O. tetpaydvev) Kot T GYETIKN
EMOPOAON TNG TPOTOHVNONG, TNG KANPOVOUIKOTNTOS KOl TNG GAANAOETIOpOoNC
TOVG OTIC TOPOUETPOVG TOV OOMICTOOINKE oL CNUOVTIKY EMidpacn 1TNG
npomovnong. I'ivetar katavontd OTL 1 GYETIKN oYL TNG TPOTOVNONG KOl TNG
KANPOVOLIKOTNTOG O€ S1pOPOTOLOVVTOL GTIC EMPAPHVOELS KAT® Kot TAVED omd
10 AK omv mepintmon g kopdlakng cvyvotntag, eved peTofAAAOVIOL GTNV
TEPINTOON TOL YOAUKTIKOV 0E£0G.

SVYKEKPIUEVOL M HETAPOAN TNG KOPOWKNG OLYVOTNTAG OTIS OTafEPEC
emPopdivoeig kKato kot téveo ond to AK eaivetar va kaBopiletor katd 30 %
mepimov amd v mpomdvnon, katd 45-60 % amd TV KANPOVOUIKOTNTO KOt
katd 10-20 % amd v aAinAioenidopacn Tpordvnong Kot kKAnpovopkotntog. H
petafoln Mg OLYKEVIPOONG TOL YOAOKTIKOV o0&€og kabopiletar otnv
emPapovvon karo and to AK katd 5-10 % and v npomdvnon, katd 65-75 %
amo TV kKAnpovopkotnta kot Katd 20-25 % and v aAinioenidpaon tovg. H
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OYXETIKN oYL NG TPOmOVNoNG oty emPdpvvon mave oand 1o AK @aivetar vo

etvar avtiotoryga 25-30 %, g wAnpovopwkotnrog 40-50 % ko g

aAAnAoenidopacng Tpordvnong Kot KAnpovopkodtntog 25-30 % .

5.5. Kivn Tk Kopol0avaTvVEVGTIKOV TUPUPETP OV

O pvBuog avénong o

OTOKATACTACNG T®V  KUPOOOVOUTVELGTIKOV

nopapeETpov Vi, VO,, VCO; kot KX Ae 01€pepe oT1g 600 opddeg, Onmg £deiée

IMINAKAX 5-19. Twéc tov F xor mbBavomnta Adbovg (P) g avdivong
dwomopdg (two-way) pe emavorapPovOUeveS LETPNOELS GTOV £vol TopdyovTa
Yy tov ypdvo muavtidpaons (tiz) O©€ sec TOV  KOPIOOVOTVELGTIKMV

TOPAUETPOV.
Metapintég O 4 F, P Fixz2 P
EmBdpuvon xkdtw and to AK
Abvénon Vg 108 ns 343 % 1.158  ns
Avénon VO, .001 ns 32 ns 233 ns
Avénon VCO;, 240  ns 1.83 ns 1.788  ns
AvEnon KX 698  ns 3.81 * 447  ns
Amoxatdotaon Vg 207 ns 7.51 ** 3.067 ns
Amoxatdotaon VO, 487 ns 8.42 ** 3401 *
Amnoxatdotacn VCO, .545 ns 16.00 **% 3480 *
Amoxatdotaon KE 1.456  ns 3.08 ns 420 ns
EmiBdpvuvon nave and 1o AK
Avénon Vg 105 ns 1.11 ns 132 ns
Avénon VO, 025 ns .60 ns .062 ns
Avénon VCO;, 298  ns 56 ns .081 ns
Avénon KX 141 ns 34 ns 127 ns
Amnoxatdotacn VO, .005 ns 7.32 *® 1.611 ns
Amnoxatdotacn VCO; .021 ns 2642 *F% 3311 *
Amnoxatdctaon KX 599 ns 4.07 * 212 ns

F; : F g dwwomopdg petald tomv 600 opddwv
F; : F ¢ dtaomopdc avépeca oTig Tpelg LETPNOELS
Fix2 : F g aAAnAoeniopaong opddwv Kot peTpricemv

ns : P>.05, * : P<.05, ** : P<.01 ko *** : P<.001
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N two-way avaivon dtacmopdg (mivakag 5-19). H dwapopomoinon tov wotdc0
oTN OPKELN TNG TPOTOVNONG, OTMG PAIVETAL GTOV TIVOKQ, NTAV GE OPKETES
TEPUTTAOGELS ONLLOVTIKT, OTNV EMPApLVON TAVED Kot KaTm amd 1o AK, 1dwaitepa
oTNV  amOKATAGTACY. Mia  aAANAOETIOpOcT OUAd®Y KOl  HETPNCEMV
mopatnpOnke pdvo oty Kivntikn g omokoatdotoaons s VO, kar VCO,
omv emPdpovon katw and to AK kot ¢ anokatdotoong g VCO, oty
empPdpovon ndvo amd to AK.

5.5.1. KivnTiki] KaporlovanveueTIKOV TapapETPOV 6€ mPapov-
on Kato ané AK

5.5.1.1. Kiwwntikn ¢ avénong

O ypdvoc nuavtidpoaons (tj2) ™S adENONS TOV KAPOLOOVATVEVCTIKMY
ToPAPETPOV otV emPdpovvon katw amd to AK €de1le og YeviKég Ypappég o
thon Yo peiwon Kor otig OVo oupddeg, ywpic ®otdco vo  emrevyHovv
onuUovTiKég dtapopomotnoels. Mo e€aipeon amotédese 1 VO, g omoiag o
1pévog mapéueve otabepog. O mivakag 5-20 mapovstdlel avaALTIKA TIC HEGES
TILEG TOV 12 Y10 TIG TEGGEPLS TAPAUETPOVS G' OAES TIG LETPNOELS, KAOMG emiong
KOl TO EMIMESO OMNUAVIIKOTNTOS YO TIG OWPOPEG Kol TG WHETAPOAES TOV
WJIRIOA

O pécog xpdvog NUVTIOPACTG TOL TVEVHOVIKOD OEPICUOD TOPOVGINGE LLOL
OTOOWOKY] TAGT Yo HEI®ON HETAED TV UETPHGE®V OTNV TEPOUATIKY] OLAdOL,
etévovtog amd 39.07 £4.26 sec mpwv v mpomdvnon o€ 31.33 £7.06 sec petd
v mpomovnon (mococtd 19.4 £18.3 %). M pkpdtepn tdon yuoo peioon
mopatnpnOnke oty opdda eréyyov, and 36.22 £8.07 sec mpv TV TPOTOHVNON
oe 33.76 £5.03 sec petrd v mpomodvnon (mrocootd 3.7 £20.0 %). Ovte oy
TEPOLOTIKY) OVTE GTNV OHAON EAEYYOL 1 HEI®OTN NTAV CTATICTIKA GNUOVTIKY.

Onwg eaiveror oto oynuo 5-35 1 peyaAvtepn peimon tov ti, tov Vi oty
TEWPAUATIKT] OpAd0 €lvarl amoTELECUA KUPIOG TNG ONUOVTIKG YOUNAOTEPNS
(P<.01) teAung twng petd tv mpomdvnon. H peiwon tov  ypdvov
NUovTidpaon ¢ SOMGTOVETAL PE TNV aHENON TNG KOUTVAGTNTOG TNG YPOLLLUNG.

H npocinym o&uydvov dev mopovsiace d1opopOTOCELS GTNV KIVITIKY| TNG
KATA TN OBPKELD TNG TPOTOVIONG OVTE GTNV TEPOUOTIKT 00TE GTNV Ooudda
eréyyov. O xpovog NUOVTIOPOONS KUHAVONKE Kol OTIG dVO OUASES OVAUEGOL
ota 24-25 sec (wivaxog 5-20). Onwg damotdveTor Kot oto  oyfua 5-35, ot
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IMINAKAZX 5-20. Kiyntikn (ti2) g adENong Tov KopdlovamveLSTIKOV TopaUETpv oty endpovvon kato and 1o AK yia v
nepapatik| (IT) kot yio v opdda eréyyov (E), mpv, evdibpeca Kot LETA TNV TPOTOVNOT).

TPV ueTd amé 1.5 pqva UETA oo 3 PNvES UETA 06 6 P vE
Merapintég
X c X ¢ P X [ P X c P
t12 Tov VE (sec) I 39.07 4.26 37.29 11.10 ns 36.51 10.97 ns 31.33 7.06 ns
E 36.22 8.07 - 33.96 10.21 ns 33.76 5.03 ns
P ns ns ns
ti2 g VO, (sec) IT 24.99 2.73 25.49 1.88 ns 25.40 3.17 ns 24.12 322 ns
E 2496 4.37 - 24.77 339 ns 2471 229 ns
P ns ns ns
ti2 g VCO, (sec) II 37.44 4.48 37.65 8.55 ns 35.22 8.73 ns 31.15 481 ns
E 36.00 8.12 - 36.03 10.40 ns 35.97 5.08 ns
P ns ns ns
t12 g KX (sec) IT 20.54 7.98 21.61 6.33 ns 19.97 733 ns 18.47 6.43 ns
E 24.60 8.64 - 22.40 9.51 ns 17.51 430 ns
P ns ns ns

ns: un otatiotikd onpavtikn (P>.05)
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YXHMA 5-35. Kapmdieg avénong v KopSloovamveELGTIK®Y TOPAUETPOV GTIG 000
opadeg mpv (ovveyn Ypopun) Kot PETd TV Tpomdvnor (SLaKEKOUUEVT YPOLU) OF
otofepn emPapovon kKato ond to AK.

126



AIOTEAEYMATA

Kapmoreg ™G VO, mpv Kot peTd TV TPOmoOvNnomn o€ dapopomolovvToL
OVCLUCTIKA GE Kol amd Tig 00 OpddES.

O ypévoc muavtidpaong g avénone e VCO; peidbnke oty
TEPALATIKY] opdda amd 37.44 £4.48 sec mpv v mpomodvnon o€ 31.15 +£4.81
sec petd tnv mpomdvnon (mocootd 15.8 £16.7 %), pue otadaky peiwon otig
evoldpeoeg petpnoelg (mivaxog 5-20). Qotdéco 1 petoforn ovty dev MoV
OTOTIOTIKG ONUOVTIKY. XtV opddo €Aéyyov dev mapoatnpndnke kopud
dtpopomnoino.

210 oynuo 5-35 dwmotdveTon 6tL Ko otny wepintwon g VCO,, 1 peimon
TOV tjp OTNV TEWPAUATIKY] ORAdK GLVOLALETOL UE TNV ONUOVIIKY Helwon
(P<.01) tg TeAMKNg TYNG TNC.

H xoapdiokn cvuyvémta mapovsioce o oTadtoky Tdon yio pHeiwon Tov ti,
oTN SLIPKELL TNG EPELVOC, KOl OTNV TEPOUATIKY opdoa (amd 20.54 £7.98 sec
npw og 18.47 £6.43 sec petd, mocootd 8.1 £32.6 %) kot oty opdda eLEYYOL
(am6 24.60 +8.64 sec mpwv og 17.51 +4.30 sec petd, mocootd 18.8 £33.5 %). Z¢
KOpd amd Tig 000 OpAdeg OUMC 08 SOMIOTOONKOV OTATIOTIKA ONUOVTIKEG
dwpoporomoels (mivaxag 5-20). Onwg oamotovetal oto oynua 5-35, N
KapdloKy ovyvotnto €lye HETA TNV TPOTAVNOT KOl OTIS OVO OUASES
YOUNAOTEPES TEMKEG TIUEC.

[ newpapatikh [ opdba edéyyou
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XXHMA 5-36. Ilocootwaiec petoforés tov  t;p G adénong tov
KOPSIOOVATVEVCTIKOV TopapéTpov og otabepn emPdpovon kdto amd 1o AK otovg
3 Kot 6TOL 6 PNVEG TNG TPOTOVNONG.
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e Kol omd TG TE00EPIC TAPUUETPOVG O JMIGTOONKE KATO0 GTOTIOTIKA
onuovtikny dtpopd petald Tov 6vo opddwv (mivakog 5-20). Av Kot ot pHéceg
TIWEG TOV EKATOOTIOMV LETAPOADY GTOVG 3 KOt GTOVG 6 UNVES TNG TPOTOVIOTG
ToPovotalovy aenTég d1apopés LeTaEy TV 000 opddwv (oynua 5-36) o¢
SmoTddnKe Kol €0® Kopd onuavTikny oeopd, €& outiog Tov peydiov
JCTOPDOV.

5.5.1.2. KivnTiki] 1S 0TOKATAGTAONG

M tdom yu peimon tov ypdvov Muavtidopaons mopatnpOnkKe Kol oTig
d00 opdoeg OTIC TEPIOGOTEPEC TMEPWMTIMOELS TNG OMOKATACTOONS TOV
KOPSOaVOTVELSTIKOV  TTopapétpev. Ta  amoteAéopato TNG OTOTIGTIKNG
avdAivong cvvoyilovtal otov mivaka 5-21.

O ypdvog Muavtidpacng Tng OMOKATAGTOCNG TOV TVEVUOVIKOD OEPIGHOD
OTNV TEPOUOTIKN OHAdN TOPOLGIacE Hio TAom Yo peimon otn ddpkeld g
TPOTOVNONG, TETVYOIVOVTOG GTOVG 6 UNVES L0 GTOTIOTIK( GNLLOVTIKT O10popda
(P<.01). Xvykekpyévo o tjp omd 34.64 £6.29 sec mpwv v mpomoOVNoN
pewwdnke otadlokd péxpt 1o TtéAOG TG mpomdvnong ota 27.04 +4.58 sec
(mocootd 21.2 £10.5 %). Mia tdomn yio peimorn onueminke Kot 6tny opdada
eréyyov (omd 32.37 £5.53 mpwv oe 30.67 +£5.43 sec petd v mpomdvnon), xopig
OUMC Vo oNUEIMOEL OTATIOTIKA GNUOVTIKT LETABOAN.

H onuavtim peimon tov ty; g anokatdotaons Tov Vi 6TV TEPAUOTIKN
opdoa opeiletal katd &va pEPog, Omwg @oaivetor oto oynuo 5-37, ot
onuoavtikny dtapopd (P<.01) tng apytkng TG TPV KOl LETAL TNV TPOTOVNOT).
Q016060 drokpiveTor Kot po avéENon g KOUTLAGTNTOG HETA TNV TPOTOVNON
oV VIOONAGDVEL TNV awénon tov pvbpod amokatdotacnc. AvVENoN NG
KOAUTLAOTNTOG VITAPYEL KOl GTN YPOPIKT TOPACTACN TNG OUAOOC EAEYYOVL.

O ypdvoc MuavTidpaong OTNV ATOKATAGTACT) TS TPOSANYNS 0ELYOGVOL
TOPOVGIOGE LU0 OTATIOTIKG CNUOVTIKN UEIMON GTNV TEPOUOTIKT Opada, oM
and tov 1.5 pqva g mpomdvnong (amd 28.53 £2.28 sec oe 26.90 +1.89 sec,
P<.05). AkolovOnoce ot cvvéysto pia pkpotepn peimon pe 25.82 £2.39 sec
otovg 3 pnveg ko 24.74 +£2.95 sec otovg 6 pnveg (P<.01), metvyaivovtog
TeMKA €va mocooto 13.1 9.4 % (mivokag 5-21). Ztmv opddo eréyyov
onueldnke o pukpn dapoponoinon (amd 27.62 +£2.73 oe 26.87 +£2.92 sec,
10600610 2.2 £10.6 %), ympic vo onpelmbel 6TaTioTIKG OMUAVTIKNY LETABOAN.

Y10 oynuo 5-37 umopovpe va dovue kabopd TV Sopopomoinomn g
KIVNTIKNG otV omokatdotacn g VO, (avénon tov pubpod ntdong), eve o
oD KpOTEPN PeAtimon dtukpiveTal Kot 6Ty opdoa eAEYYOV.
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[MINAKAZX 5-21. Kwntikn (t12) TG 0moKOTAGTAONS TOV KOPSVATVELGTIKOV TOPAUETP®V 0TV EMPApuvon Katw and to AK
v v mewpopatikny (IT) kot yuo v opdda eréyyov (E), mpv, evordpesa Kot LETE TV TPOTOVNON.

TPV petd omo 1.5 pqva UETA 0o 3 pveg UETA o 6 PMMvES
Merapintég
X [ X [ P X c P X ¢ P
t12 Tov VE (sec) I1 34.64 6.29 33.04 411 ns 30.04 459 ns 27.04 458 *k*
E 32.37 5.53 - 31.85 3.15 ns 30.67 543 ns
P ns ns ns
tip g VO, (sec) I1 28.53 2.28 26.90 1.89 * 25.82 239 ** 24.74 295 x*
E 27.62 2.73 - 26.70 1.99 ns 26.87 292 ns
P ns ns ns
ti2 g VCO; (sec) I 34.20 4.81 31.72 359 ns 29.47 3.56 ** 27.44 3.18 **
E 32.79 4.69 - 31.76 299 ns 30.05 400 *
P ns ns ns
t12 g KX (sec) 11 30.20 6.86 31.06 8.17 ns 31.67 13.66 ns 25.08 6.39 ns
E 31.75 9.07 - 36.87 13.31 ns 30.61 1547 ns
P ns ns ns

*: otatiotikd onpavtikn petoforn (* P<.05, ** P<.01), ns: un otatiotikd onuoavtiky (P>.05)
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YXHMA 5-37. Kopmndreg amoKatdoTtaong TV KopOloavVITVEVSTIKOV TOPUUETPMV
oTIg 000 OMGdES TPV (GUVEXT YPOUUY) Kol HETE TNV TPomovnomn (SlokeKoppévn
ypapun) o otabepn enfapovvon kato and to AK.
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2TOTIOTIKA OMUOVTIKY pelmon Tov ypovou muavtidpacng mopoatnpnonke
KOl OTNV OTOKATACTOGT TG omoPoAng tov dwoéewiov tov dvBpaka otV
TEPALATIKY] Opdd0, 6TOvG 3 Kot oTtovg 6 punveg g mpomovnong (P<.01). And
34.20 +4.81 sec o t pewwbnke oe 29.47 £3.56 sec otovg 3 unveg ko 27.44
+3.18 sec otovg 6 unveg (ovvoikd mocootd 18.9 £10.2 %). H opdda eléyyov
TOPOLGIOcE EMIONG L0 ONUOVTIKN HETAPOAT GTOVG 6 UNVEG TNG TPOTOVNONG
(amd 32.79 £79 og 30.05 £4.00 sec, P<.05, mocooto 7.7 £10.0 %) (wivaxog 5-
21).

Y10 oynua 5-37 umopodue va dlaxpivoope v avénon tov pvopov
anokataotacng e VCO; 1660 otV TMEWPOUOTIK 000 Kol GTNV oudoo
eléyyov. Av kou €vo puépog NG Helwong tov tin OTNV TEPOUOTIKT Opdoa
OQEIAETOL OTNV ONUAVTIKE YOUNAOTEPT OPYIKN TN HETA TNV TPOTOVNON
(P<.01), n avénon tov pvbuod g mTOoNG &ivor peyoAvtepn amd TNV
avtioToryn ™S opdoag EAEYYOVL.

H amoxoatdotaon g kapdiakng cuyxvOtnTog 0EV TOPOLGINGE GNUOVTIKES
SLLPOPOTONGELS GTOV XPAVO MULVTIOpAoNS o€ KO omd Tic 000 Opdoeg
(mivaxoag 5-21). Mia téomn yuo peioon £56€1Ee 1 TEWPAUATIKT OpAd0 LOVO GTOVG
6 unveg g mpomovnong (amd 30.20 £6.86 og 25.08 +£6.39 sec, mocootd 15.6
+33.6 %), mov dev opeiretar pdvo ot onpavtikny dtupopd (P<.01) g apykng
TWNG TPV Kot UETE TNV TPOTOVNOY, CAAL KOl G€ PeATioN TNG KIWNTIKNG
(oymua 5-37).

[ newapaTikh [ opdSa erdyxou

sor Ve V02 VCOa KZ

20

(%)

METABOMH

=20+

ns PLOB ns PL.O6 ns P{0O5 ns ns

.—au -

[ | 1 e 1

s & 3 & 5 6 3 ¢
MHNEZ MMPOINONHZHZ

YXHMA 5-38. Tlocootwaiec petaforés Tov tjp TG AMOKOTACTAONG TOV
KOPSIOOVATVEVCTIKOV TopapuéTpov og otabepn emPdpovon kdto amd 1o AK otovg
3 kot 6TOVG 6 PVES TG TPOTOVIONG.
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[Mopd 11 oTATIOTIKG ONUAVTIKEG HETAPOAEG OTNV TEPAUATIKY] OpAda, dev
Jlmot@tnKay 6e KOUd TOPAUETPO CNUAVTIKEG Ol0popEég HeTald Twv Vo
OUAOWV OTIG HECEC TWEC TOL Y¥POVOL MUWVTIOPAONG, CGE KOULL Oomd TIg
EMUEPOVG LETPNOELS (Ttivakag 5- 21). ZTaTIoTIKA CNUAVTIKES SoPOPES LETOED
TV 600 opddwv (P<.05) dtoumotdbnkoay OU®E 6TOVG 6 UNVES TNG TPOTOVIOTG
OTI TOCOOTIOEG UETAPOAES TOV t12, OTI Tapapétpovg Vi, VO, kot VCO,
(oymua 5-38).

5.5.2. Kiwntiki] KopoloavonveLGTIKAOV TAPUpETPOV o€ empa-
puven nave ané 1o AK

Ymv emPdpovon whve omd 1o avaegpOPlo KOTOEAL M agtoddynomn g
KWWNTIKNG Me TNV Ouwthn exBetikn  moAwopdunon €0tve dvo  xpdvoug
nuovtidpaone, Evav Yoo To YPNYopo HEPOG Kot Evav Yo To apyd pépoc. Ot
TWEG TOL OeVTEPOL tin KLpAVONKav avapeso ota 3 pe 15 min kou dgv
TOPOLCIALOVY  TPOKTIKO  EVOIPEPOV  GTNV  TOOTNTO  €VEPYOTOINoNg M1
angvepyomoinong tov mapouétpov. H otatiotikny avdivon og ek ToHTov £yve
Ao ToV t12 TOL YPNYOPOL HEPOLG TG e&lcmonG.

5.5.2.1. Kiwntikn ™6 avénong

O ypdvog muavtidpaong g ovéNong TV KAPIOOVOTVEVSTIKOV
nopapétpov oty emiPdpovvon mave ond 1o AK £€de1&e kdmoleg emipépoug
tdoelg v peiwon, yopls va domictwbodv OU®MG GTATICTIKE ONUAVTIKEG
dtopopomomoelc. To amoTeEAECUATA TG OTATIOTIKNG AVAAVONC TOPOVGIAlovTal
GUVOTTIKA GTOV Tivaka 5-22.

O mvevpovikdg aeplopdc mopovsioce pio Taon Yoo pelwon tov xpdvou
NUEVTidpaong ot SIUPKELD TNG TPOTOVNONG TOGO GTNV TEPOUATIKY OUAO
(a6 40.49 £6.32 og 37.53 £6.96 sec. mocootd 6.2 £18.7 %) 660 Ko oTNV
opada eréyyxov (amod 42.80 £9.05 oe 37.89 +£9.30 sec, mocootd 8.4 +£28.2 %).
e Kopd TePITT®Mon WoTOGO 01 LETAPOAES OEV NTOV GTATICTIKA O1LLOVTIKEG.

210 oynuo 5-39 pmopovpe vaor dovpe OTL M Thon Yoo Pelwon Tov tin NG
avénong tov Vg opeiletan Katd va HEPOG GTNV YOUNAOTEPT TEMKN TUN HETA
NV TPOTAHVNON, 1| OTOI0 GTNV TEPOUOTIKT OUAON NTOV GTATICTIKA GNUOVTIKT
(P<.01).
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IMINAKAZ 5-22. Kwnrikn| (t12) ™G a0ENong tov KapSovaTVELSTIKOV TOPAUETPOV 6TV ETPapuvon tave ond to AK yio v
nepopatikn (I1) kot yio v opdda eréyyov (E), mpiv, evdidpeca kat Hetd v tpondvnon).

TPV neTa omé 1.5 uva UETA 06 3 puijveg UETA 0O 6 Piveg
Merapintéc
X [ X [ P X [ P X [ P
t12 ToV VE (sec) IT 40.49 6.32 39.90 8.60 ns 39.30 747 ns 37.53 6.96 ns
E 42.80 9.05 - 3950 10.39 ns 37.89 9.30 ns
P ns ns ns
t12 g VO, (sec) I 26.73 3.07 26.78 331 ns 2547 234 ns 26.14  2.66 ns
E 27.11 2.28 - 25.92 6.16 ns 25.85 4.65 ns
P ns ns ns
ti2 g VCO; (sec) 11 40.14 7.61 43.89 8.05 ns 38.65 693 ns 37.75 5.37 ns
E 40.78 5.56 - 40.82 10.23 ns 39.19 6.60 ns
P ns ns ns
t12 g KX (sec) II 21.21 4.12 19.50 6.54 ns 19.84 498 ns 20.21 6.61 ns
E 22.46 6.83 - 18.75 543 ns 21.41 8.08 ns
P ns ns ns

ns: un otatotikd onpovtikn (P>.05)
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YXHMA 5-39. Kapmdieg avéEnong v KopdloovamveELGTIK®Y TOPAUETPOV GTIG 000
opadeg mpv (ovveyn Ypopun) Kot PETd TV Tpomdvnor (SLaKEKOUUEVT YPOLU) OF
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otobepn emiPapovvon Tove amd to AK.
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O ypdvog nuavtidpaong oty avénon g VO, €deiée par pkpn| téon yu
peiwon otV mepapatiky otovg 3 punveg (amd 26.73 £3.07 o 25.47 £2.34 sec,
1060010 3.6 £13.8 %), yopig va dwutnpnbel ko otovg 6 pnveg (26.14 £2.66
sec, 1060616 0.8 £17.1 %) ko e peyadvtepn oty opdda erEyyov (amd 27.11
+2.28 og 25.85 +4.65 sec, mocooto 5.7 £19.8 %). e xkoud opuddo OU®S M
JpOPOTOiNGCT OV NTAV GTATIOTIKA SNUOVTIKY (Tivakag 5-22).

O ypdvog navtidpaons g amoBoing Tov dto&eldiov Tov dvBpaxa £0e1le
o tdon yuo petmon oty mepapatiky) opdda (amd 40.14 £7.61 o€ 37.75 £5.37
sec, mocootd 4.0 +17.5 %), evd Vv opdda EAEYYOL TN YOPOKTNPLOE
TeEPLoGHTEPO o oyeTIkN otabepotnra (40.78 +£5.56 mpv, 40.82 +£10.23 otovg
3 uveg kol 39.19 £6.60 sec otovg 6 pnveg). Kapid otatiotikd onpovtiki
petafoln dev damotOdnke Kot £d® (Tivakag 5-22).

H peyolvtepn thon yio peimorn oty TEPOUATIK opado opeiletal, dmmc
BAémovpe oto oynua 5-39, 6T GNUOVTIKG YOUNAOTEPT TEAIKN TIUN KETE TNV
mponovnon (P<.01).

O ypdvoc MuavTiopaong ¢ KaPOKNG cuyvoTTog £0€1EE o AP
Tdom Yo peimon kol ot 600 opdoes (mepapatikn: and 21.21 +£4.12 og 20.21
+6.61 sec kat ehéyyov: amd 22.46 £6.83 oe 21.41 +£8.08). Ze kopd opdada ot
JLPOoPES OEV NTOV OTATIOTIKA oNUOVTIKES (Tivakag 5-22).
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XXHMA 5-40. Tlocootwaiec petoforés Tov  t;p G adénong tov
KOPSIOOVATVEVCTIKOV TOPaUETpmV oe otabepn emPdpuvon tave omd 1o AK otovg
3 ko 6TOVG 6 PVES TG TPOTOVIONG.
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Y10 oynua 5-39 BAémnovpe 61t Kot ot 500 opadeg elyov YoaunAdTEPES TEMKES
TIEG Kapdlokng cuyvotntag petd v mpondvnon (P<.05). H téon yo peioon
ToV t12 PaiveTon va givorl amotédeouo LOVo avTod TOV YEYOVATOG,.

2TOTIOTIKO ONUOVTIKES SLOPOPEG LETAED TV 000 OUAd®V OTIC UEGES TUUES
TOV YPOVOL NUVTIOPACTG OV TTapaTnPNONKAV GE KO TOPAUETPO, GE KOULA
anod Tic peTpnoelg (wivaxog 5-22). Kapid onpovtikn stapopd dev dSamotadnke
emiong oTig TocooTIoiEG HETAPOAES TV 600 OUAd®V G6TOVS 3 KOt 6TOVG 6 UNVES
g TpomovNong (oynpa 5-40).

5.5.2.2. Kivntikn TG 0T0OKATAGTOONG

O xpoévog MuavTIdpaong NS OMOKATACTOCNG TOV KOPIO0VATVEVSTIKOV
TapapéTpov oty enpdpovvon mave and to AK £oeiée o tdon yo peioon
oTN OAPKELD TNG TPOTOVNIONG KOt GTIG 000 OHAdES, 6' OAeC TIC mapapéTpovs. O
nivokag 5-23 mapovctdlel GUVOMTIKA TO OMOTEAECUOTO TNG OTOTIOTIKNG
avaAvongc.

O mvevpoviKOg aEPIGUOC OTNV TTEPALATIKT] OLAO TOPOVGINGE 0TI OldpKELL
™G 7mpomdvnong o oTodlK  HElmon  Tov  xpoOVoL  MUvVTIOpAoTG,
TETLYOIVOVTOG L0 OTATICTIKG OMUOVTIKY HeTABOAN otovg 6 punveg (amd 43.35
+7.67 sec og 32.90 +4.74 sec, mocootd 23.4 +£6.7 %, P<.05). Xmv oudoa
eAEYYOV O t1; £d€1EE avtioTolya o téomn Yo peimon, amo 41.65 £9.47 o 35.23
+5.96 sec, mocootd 12.1 £21.1 %), yopic ®ot6c0 Vo onuewdel cTaTIOTIKA
OTNUOVTIKT HETAPOAN.

Y10 oynua 5-41 eatvetot yopoakInPIoTKa 1 adENoT TOL PLOLOL TTOGCNG TOV
VE Ko 6TIg 000 OHAdES. LTV TEWPAUATIKY] Opdda O 0 puOUdS eaiveTat va
gtvan ypnyopdtepog, mopd to yeyovOos OTL 1 apyIKN TN HETA TNV TPOTOVNON
Nrav onuavtikd yauniotepn (P<.01).

O ypdvoc nuavtidpaons g amokotdotaons e VO, €deiée otn d1dpkela
™G mpomdvNoNG pio Téom Yoo Helmon Kot oTig 000 OUAdES, TETLYE OUM®G [
OTOTIOTIKG GNUOVTIKY JLPOPOTOINGcT 6ToVG 6 UNVEG, UOVO OTNV TEIPOLOTIKN
onada (P<.05). Xvykekpévo n peioon otV TEWPAUATIK] OHAd0 NTOV TNG
t6&emc tov 8.6 £7.1 % (amd 31.24 +2.80 og 28.48 £2.64 sec), evd otnv opddo
eA&yyoL g TaEemc Tov 2.4 £9.0 % (amd 30.13 £3.21 o¢ 29.28 £2.95 sec).

H avénon tov pvBuov amoxoatdotoons e VO, eaivetal kabopd Kot oTig
dvo opddeg oto oynua 5-41. Qotd660, AOY®D ™G AP YNASTEPNS APYLKTS
TIUNAG HETA TNV TPOTOVNON otV opdda eAEyyov, M pelwon tov t, dev fTav
OTOTIGTIKA GTUOVTIKY].

O ypdvog nuavtidpaonc mg VCO; mapovcioce o GTATIGTIKA GTUOVTIKY|
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I[MINAKAZX 5-23. Kwvntikn (t12) TG amoKatdoTaong TV KapSloVOTVEVSTIKOV TUPAUETPOV oty emdpuvon tave amd 1o AK
v v mepopatikny (IT) kot yuo v opdda eréyyov (E), mpv, evdrdpesa Kot LETE TNV TPOTOVNON.

TPV peta omo 1.5 pqva UETA 0o 3 pveg UETA 0é 6 P veg
Merapintég
X [ X [ P X c P X ¢ P
t12 Tov VE (sec) I1 4335 7.67 41.84 1579 ns 37.23 8.63 ns 32.90 474 *
E 41.65 9.47 - 39.56 9.22 ns 35.23 596 ns
P ns ns ns
t12 g VO, (sec) I1 31.24 2.80 31.78 442 ns 30.62 331 ns 28.48 2.64 *¥*
E 30.13 3.21 - 30.63 3.12 ns 29.28 295 ns
P ns ns ns
t12 g VCO; (sec) 11 44.29 7.25 39.12 10.02 * 36.64 6.44 ** 33.23 4.65 **
E 41.16 6.62 - 39.10 642 ns 35.03 6.05 **
P ns ns ns
t12 g KX (sec) I1 40.83 10.52 38.57 1237 ns 35.07 18.85 ns 34.04 8.22 ns
E 4331 7.78 - 3296 10.76 ns 3374 13.38 ns
P ns ns ns

*: otaToTikd onpavtikn petofoAn (* P<.05, ** P<.01), ns: un otatiotikd onuoavtiky (P>.05)
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YXHMA 5-41. Kapmdieg avénong T@v KopSloovamveELSTIKM®Y TOPAUETPOV GTIG 000
opadeg mpv (ovveyn Ypopun) Kot PETd TV Tpomdvnor (SLaKEKOUUEVT YPOLU) OF
otobepn emiPapovvon Tove amd to AK.
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peimon otovg 6 pnveg g mTPomovnong Kot ot 6vo opdadeg (P<.01). Xmv
TEWPAUATIKY opdda 1 peiwon Nrav Non onuavtiky and tov 1.5 pqva (P<.05).
SVYKEKPIUEVOL O tjn OTNV TEWPAUATIKY opdoo peiwbnke and 44.29 +7.25 oe
39.12 £10.02 sec otov 1.5 punva, oe 36.64 £6.44 sec otovg 3 UNveG Kol GE
33.23 +4.65 sec otovg 6 punveg (tedkd mocooto 24.4 £7.3 %, P<.01), evd otnv
opada eErEyxov amd 41.16 £6.62 oe 39.10 £6.42 sec otovg 3 unveg kot o 35.03
+6.05 sec otovg 6 unveg (tehkd mocootd 13.9 £13.9 %, P<.01) (nivakag 5-23).

Tnv avénon g kvntikng oty anokatdctacn s VCO; otig 600 opddeg
umopovue vo dovpe Eexdbapa oto oyfua 5-41. H avénon g kaumvidtnrog
HETG TNV TPOTOVNOY Elval YOPOKTNPIOTIKY Kol OTIG 0V0 OUAdES Tapd T
pikpotepm apykn Ty (P<.01) otnv mepapatikn opdoa.

H xopdaxn cvyvomta €6eiée emiong o tdon yw peimorn tov xpdvou
nuavtidpaong kot oty mepopotikn (amod 40.83 £10.52 oe 34.04 £8.22 sec,
1060010 20.5 £20.3 %) Ko otnv opdda eréyyov (amd 43.31 £7.78 oe 33.74
+13.38 sec, mocootd 23.2 +£29.7 %). Xe wapd dpwg amd Tic 600 ouddEg M
HETOPOATN OEV NTOV GTATIOTIKA ONUOVTIKY (Tivokag 5-23).
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XXHMA 5-42. Tlocootwiec petoforés Tov tjp TG AMOKOTACTAONG TOV
KOPOLOOVATVELCTIKOV TOPAUETP®V HETA amd otabepn emPdpuvon mave and to AK
GTOVG 3 KoL GTOVG 6 UNVES TG TPOTOVIOG.
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Y10 oynua 5-41 pmopodpue vo dwomiotdcovpe Ot M pelwon Tov tin NG
KOPOWKNG oLYVOTNTOG OPEiAeTal KOTA €vor LEPOG Kol oTIS 000 OUAdES, OTN
ONUOVTIKA YOUNASTEPT apyIKn T petd v tpondvnon (P<.05).

Ye Kod amd TIC TEGOEPLS TOPAUETPOVS OEV mopaTnpPNONKe KAmolo
ONUOVTIKT O1Popd HETAED TV dV0 OHAd®V OTIC UECES TIUEG TOV tip, OTIG
EMUEPOVG PETPNOELS (Tivakag 5-23). Mio onuovTiKy Spopd OVALESH GTNV
TMEPOUATIKY KoL TV opdda eAéyyov (P<.05) dramiotdbnke povo otovg 3 unveg
™G mpondvnong, otnV ekotootiaio peimon tov tin e VCO,. Ot mocooTtiaieg
HETOPOAEG TV dVO OUAO®Y OTIC AAAES TOPAUETPOVS OEV OLEPEPAUV GTATIOTIKA
001e 6TOVG 3 0VTE GTOVG 6 UNVES TNG TPOTOVNONG (oYnua 5-42).

5.5.3. Evoolgvyikéc kou o10LevyIKES OL0(POPOTOLNGELS

Ytov mivaxka 5-24 mapovoidlovtal ot THéG tov "intra- class" cuvieleot
ovoyétiong (R) avagpopikd pe v evoolevyikn opotdTnTe TV SWOHU®V TPV
KOl JLETA TNV TPOTOVN O, KaB®mG emiong Kol 0TS eKOTOOTIONEG HETAPBOAES TNG
KIWNTIKAG (t12) TOV KOPIOOVOTVEVCTIKGOV TAPAUETPOV GE eMPAPLVOT KAT®
Kot Tave and 10 AK. Oco yniotepn eivar n Ty tov R 1660 pukpdtepeg etvon
01 £vO0LevyIKég d1apopES 6 oyEoN e TG dtaleVyKés.

Yvykpivovtog Tig TIéEG Tov R mpv kot petd tnv mpomodvnon SamoT®VOVUE
OTL Ol Té60eplC TOPAUETPOL Oev Tapovcidlovy otabepd emimeda Kot TAoELg
oV T Tov deiktn. Ot Tég kopaivovtal amd 0.05 €wg 0.88 kat o1 tdoelg
OTIG 101G TOPAUETPOVG ElvaL SLOPOPETIKES KATM Kot TAv® omd To AK.

Mmnopovpe ®oTdG0 Vo SMIGTOGOVUE OTL 6TV EMPAPLVOT KAT® oo TO
AK, ¢' 6heg TIg TEPITMGELG €KTOG amd TV avENon Tov Vg, mapoatnpeitol o
peiwon g tiung tov R. Avto ogeidetarl kbpla oty peiwon g 01alevyikng
dwomopds. AkOpo to VWog NG UETAPOAG TOV GUVIEAECTH (QOAVETOL VO
mopovotdlel Kamow otafepdTnTa. OTNV  KIVNTIKN NG ovENoNG Kol TG
amoKaTacTaong oTic Tapapetpoug VO, kot VCO,.

2mv emPapovvon mdveo ond to AK, 6cov agopd TV KivnTikn g avénong,
mopatnpnOnke o avénon tov cuvtedesty otov Vi, pa otabepdtnta oty
VCO; kot o peimon oty VO, kou otnv KX. H peimon otig dvo tedevtaieg
TOPOUETPOVS OPEIAETOL GTN UEYOAN avENON TG €VOOLEVYIKNG Ol0oTOPAC, M
avénon omv mepintwon Tov Vg ot peydAn avénon g 0levyikng
domopdg kat 1 otabepdnta oy mepintwon g VCO, oty ion avoroyikd
netmon g evoolevyng kat g dtalevyikng d10emopds.

YYETIKA e TV KWWNTIKN NG OTOKOTACTOONG TOpaTNpNONKe Hior ovodkn
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ITINAKAZX 5-24. Intra-class cvvtereotig cvoyétiong (R) mpv kou petd v
npomdvnor, Kabdg Kol TNG EKATOGTIONNG OLPOPOTOiNoNG G JbpKELD TOV 6
UNVav g mpomdvnons, Tov tn TG adENomg Kol OmOKOTAGTOONS TV
KOPSLOOVATVEVGTIK®OY  TOPAUETP®V, GE EMPAPLVON KAT® Kol TAVO ond TO
AK.

Metafintic Rrpw Ryiers R, s1agop.

2tabepn emPapovvon kdto ornd o AK

Avénon Vg 17 42 38
Avénon VO, 48 35 .63 *
Avénon VCO, .58 27 .03
Avénon KX 47 24 22
Amoxatdotoon Vi 45 .08 -.24
Amoxatdotaon VO, .61 * S1 46
Anokatdotacn VCO, .60 * 33 21
Amnokatdotoon KX 41 .05 .50

2tafepn emPapvvon thve oxd to AK

Avénon Vg .63 * 74 ** 79 **
Avénon VO, .68 * 33 42
Avénon VCO, .83 ** 82 ** 74 **
Avénon KX 67 * 34 -.66 *
Amoxatdotoon Vi .08 64 * .06
Anokatdotacn VO, 78 ** .88 Ak .59
Amoxatdotacn VCO, 73 % 80 ** 38
Amokatdotaon KX .06 A -.07

* P<.05, ** P<.01.

TAOMN TOL CLVTEAESTN G' OAEG TIG Tapapétpovs. Ot mapduetpol VO, kot VCO,
nopovcioacay o pkpn dwpopomoinon (amd 0.78 oe 0.88 wat and 0.73 oe
0.80 avtiotoyya), evd otig mapauétpovg Ve kot KX 1 advénon nrtav moid
peyaan (amd 0.08 oe 0.64 xar amd 0.06 oe 0.71 avrictoya). Xe OAeg TIg
TEPWTAOGELS SOTIOTOONKE o peydAn peimon tng evoolgvyikng dlaomopag o€
oxéon pe t peimon g 10 evyIkng.

H opowdvmta tov dddpwv ot mocootwoieg HeTaPOAEC Tov tin Oev
nopovciace emiong Kopwd otabepn téon. Ot Tipég tov R kopdvOnkav and -
0.66 ¢wg 0.79. To evpog towv Tipwav otov Vg Ntav -0.24 £émg 0.79, otmv VCO,

141



0.03 éwg 0.74, omv KX -0.66 é¢wg 0.50 a1 pévo oy VO, 1 daxvpoaven
neplopiomke peta&d tov 0.42 kot tov 0.63, mapovsialovtag (o otadepdtepn
OHOLOTNTO OTIG LETOPOAEG TNG KIVITIKNG TNG.

5.5.4. Xyetwkn o0 TG TPOTOVIONG

2TOTIOTIKA  ONUOVTIKEG  HeTaPoAég Tov  tjn  mopatnpnbnkav oty
TEWPAUATIKY] OpAda Yopig vo mopatnpnbodv omv opddo eAéyyov, otV
KWNTIKN NG anokatdotaons v mopapétpov Vi, VO, kat VCO; ctoug 6
unvec g mpomdvnong, Katm xor mwaveo and AK. v mepimtoon g
anokatactaong s VO, oty emifdpuvon kbtm ond 1o AK, n petafoin nrav
OTUOVTIKT KOl GTOVG 3 UNVES TNG TPOTOVNOTG.

[Ipdcbeta, o1 ekatootiaieg HeTaPOAEG TNG TEWPAUATIKNAG OUAOOS SEPEPOV
OTUOVTIKA ot TIG AVTIGTOLYES TNG OULAONG EAEYYOVL GTNV MPApLVON KAT® 0md
AK kot otig 3 mopapétpovg, eved oty emPdpvvon maveo ond 10 AK,
onNUavTIKn Olpopd oamotmdnke poévo oty VCO,, otovg 3 pnveg g
TPOTOVNOTG.

Ytov mivaka 5-25 mapovoidlovrot ot dtaomopég (M.O. teTpaydvav), Kabng
KOl M OYETKN 100 NG MPOmMOVNONG, TNG KANPOVOUKOTNTOS KOl TNG
OAANAOETIOPACNG TOVS OTN SWUOPPMOOT) TNG JUCTOPAS OTIS UETAPOAES TNG
Kvntikng. Extdc amd tov mvevpovikd aepiopd, otig GALEC 600 TOPAUETPOVG
dgv JOMIOTAOVOVTOL 1010UTEPES SLOPOPEG OTN GYETIKY 16Y0 NG TPOTdvNoNg
otV emiPdpuvon Kot kot Tave and to AK.

H oyetucn 1oyd g nportdvnong oty Bertioon g KvnTikng Tov Vi oty
amokatatdorn vroAoyicOnke oe 32 % ywo v emPapovvon kdtw and to AK kot
oe 13 % v mv emPapovvon maveo ond 1o AK. H oyxetwn woyxd g
KAnpovopkottog extipunnke oe 35 % kot 47 %, evod M aAAnloemidpaon
mpondvnong Kot kKAnpovopkotntog o€ 33 % kot 40 % avtictoryo.

H Beitioon ¢ xwvntikng g VO, oty amokatdotacn ¢oivetor va
kaBopiletar katd 15-25 % amd v mpomdvnon kot katd 70-75 % oamd v
KANPOvOLIKOTNTA, EVA £va TOAD [Kkpd T0c0oTo (4-8 %) eaivetar va kabopilet
N oAinroenidpaon. Aoonpeiowto €30 gival, 0Tt otV anokatdotacn g VO,
Kdtow omd 10 AK otovg 3 pnveg ¢ mpomdvnong, TO MOGOGTO NG
KA\npovopkotntog ntav  pikpotepo (50 %) wor g aAinAoegmidopaong
peyarvtepo (34 %).

H oyetucn woyd g mpondvnong oty PeAtioon g kwvntikng meg VCO,
oTNV OmOKATAGTOOT, Kupaivetoar yop® oto 20-30 %, g KAnpovopukdTnTog
610 50-55 % kot ¢ aAAnroenidpaong oto 15- 20 %. Kot edd napatnpndnke
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IMINAKAZX 5-25. Awonopd (M.O. tetpaydvmv) Kol CGYETIKY €MOPACT TNG
TPOTAVNONG, TNG KANPOVOUKOTNTOG Kot TNG OAANAOEMIOpACNS TOVS ©TN
SLPOPOTOINGN TOL t)/2 TNG KIVITIKNG TOV KAPOIOOVOTVEVCTIKMY TOPAUETPOV.

Ilporovnon Kinpovouikoétnta ALInAiocwiopoon
Merapintég Awomopa %  Awomopa % Awomopa %

EmPBdpvvon kdtom and 10 AK

Amokat/on Vg (6) 1338.42 32 185.53 35 176.02 33
Amokat/on VO, (3) 18545 16 73.96 50 49.52 34
Amokat/on VO, (6) 53239 25 188.74 71 11.94 4
Amokat/on VCO, (3)  484.09 20 148.01 48 98.07 32
Amokat/on VCO, (6) 56747 26 157.19 57 4570 17

EmPdapvvon ndve ord to AK

Anokat/on Vg (6) 575.14 13 266.75 47 22483 40
Amnokat/on VO, (6) 174.55 14 118.87 77 12.93 8
Anoxkat/on VCO, 3)  707.86 29 168.31 56 4476 15

(3): otovg 3 unveg, (6): otovg 6 UNveg TpomdVNoNG.

o peyoAdTepN mocooTloio TIUR OAANAOEMIOpAcNS OTOLS 3 UNvVEG NG
TPOTOVNONG, oTNV EMPAapuvon katw and to AK.

5.6. Méy16T) 6VYKEVTPMGT] YOAUKTIKOV 050G

H péyotm ovykévipmon yoroktikod o&€og, yio oAdkAnpo to delypa tmv
SWOL®Y, TOPOVGINGE UK GNUOVTIKY OpOPOToinoT HETAED TOV HETPNCEDV
npwv, evitdpeca kot petd v mpondvnon (F=4.59, P<.05). H dwapopomoinon
avtr| evromileton o€ pia peimon oto evoldpeso (P<.05), aAid oyt kot 610 TEAOC
™G TpondvNoNG.
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H avtictoyn emnidoon oto dpopo tov 300 m mapovsiose o CNUOVTIKY
BeAtioon petald tov perpricemv (F=38.31, P<.001), kabog emiong kot po
ONUOVTIKT GAANAoETIOpaon HETAED TV Opddwv Kal Tov petprioemv (F=3.34,
P<.05).

5.6.1. Xpovog Kan 6vYKEVTP®GT] ¥.0. 6T0 6popo 300 m

O ¢pdvog oto dpdpo Tov 300 m BeAtimdnke onuaviikd ot dbpkeln Twv 6
UNVAOV TS TPOomdvNnong Kol oty TEWPOUOTIKN opdda (amd 62.4 £6.8 oe 55.0
+6.5 sec, 10cooto 11.7 £5.7 %, P<.01) kot oty opdda eréyyov (amod 60.8 £5.8
oe 56.3 £5.0 sec, mocooto 7.2 £3.8 %, P<.01). Onwg gaiveton wotdG0 GTOV
mivaxko 5-26 1 PeATion TNV TEPAUOTIKY ORAS0 NTOV CNUOVTIKN NON oo
tovug 3 punveg g tpomdvnong (58.6 £6.0 sec, mocootd 6.0 £3.3 %, P<.01), evod
dev ftav oty opdda eAéyyov (60.1 £6.0 sec, mocootd 1.1 £4.8 %).

Meta&h tov 600 opadwv dev damoT®ONKE KOUIO GTOTIGTIKG ONLLOVTIKN
SPopl GTOVG YPOVOLS, GE KOULL Ad TIC LETPNOELS TPV, EVOLAUESH KOL LETH
mv tpondvnon. Onwg paiveton oto oynua 5-43 1 e£€MEn tov ypovov ota 300
m GTNV TEPOUATIKT OUdda €lxe YPOUUUKO YOPOKTNPO OVTIGTPEPOVTIOS TNV

70

&l -

XPONOZ (sec)

&0 -

45 T f T T T

0 LE 3 4.6 &
MHNEZ IOPONONHZIHZ

YXHMA 5-43. E&EMEN tov ypdvov ota 300 m ot dbpkew Tov 6 Unvev g
TPOTOVNONG OTNV  TEWPOUaTK (cvveyn ypapun) kot oty opdda eréyyov
(draxekoppévn ypoppn).
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I[MINAKAX 5-26. Méon tun kot otafepn omoOKAIon TOL YPOVOL Kol TNG
oLYKEVTPOONG YOAoKTIKOV 0&€og ota 300 m, KaBdG Kol TG TOCOGTIOHG
petafoAng tovg otn obpkela ¢ mpomovnong (IT: mepopotikny opdoa, E:
opada EAEYYOVL).

1pOvocg (sec) Foioktiké 0&0 (mmol/l)
MeTpnoeig Bertioon (%) petaporn (%)
X S X ¢ P X S X S P
[Ipw
I1 624 6.8 94 2.0
E 60.8 5.8 - 92 1.0 -
P ns ns
1 wivag
II 610 57 20 68 ns 82 16 -114 105 *
E - - - -
3 pmveg
I1 586 60 6.0 33 ** 88 1.6 -45 159 ns
E 60.1 6.0 1.1 48 ns 82 09 -11.0 98 ns
P ns * ns ns
6 unveg
I1 550 65 11.7 57 ** 94 1.6 23 185 s
E 563 50 72 38 ** 90 1.6 -2.5 15.1 ns
P ns ns ns ns

ns: un onuovtikn otapopad, *: P<.05, kot ** P<.01

apykn dtapopd pe TNV opdda EAEYXOL GTOVG 3 UNVES TG TPOTOVNONG, M| OToial
OUMC oI oLVEXEWD TapEUEve oyeTikd otabepr). H avtictoyn mocootiaia
BeAdtimon otovg 3 pnveg dépepe onuavtikd avdapeca otig 600 opddeg (P<.05),
dev dEpepe OLmG PeT@ Tovug 6 unveg (oynua 5-45).

H péyiom ovykévipoon yoraktikod 0EEoc Hetd v mpoondbeia twv 300 m
TOPOVGIOGE Lt CNUOVTIKY HEl®ON OTNV TEPOUATIKN opdda petd amd 1 univa
npomodvnong (arnd 9.4 £2.0 o 8.2 £1.6 mmol/l, mocooto 11.4 £10.5 %, P<.05).
21 ovvEéyela, av Kol 1) two-way avaAvoT SleTopds £0MGE GNUOVTIKY Helwon
Yo oAOKANPO TO Selypo 6TOVG 3 UNVES TNG TPOTOVNONG, OE dameTOOnKOY
OTOTIGTIKA ONUAVTIKES SLOPOPOTOU|CELS, OVTE GTNV TEPOUOTIKN opada (3
punveg: 8.8 £1.6, 6 unvec: 9.4 £1.6 mmol/l) ovte otV opdda eréyyov (amd 9.2
+1.0 og 8.2 £0.9 octovg 3 pnveg kot oe 9.0 £1.6 mmol/l otovg 6 pnvec)
(mivakag 5-26).
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EXHMA 5-44. EEEMEN TG PEYIOTNG CLYKEVTPOONG YOAOKTIKOD 0E€0¢ ota 300 m,
01N SLIpKELR TOV 6 UNVAOV TNG TPOTOVIONG OTNV TEPULATIKY (CLVEYN YPOLLN) KoL
oTNV opdda EAEYYOV (SLOKEKOLLLLEVT] YPOLLUT).

Ye Kol omd TG TPELS UETPNOELG TTPLV, EVOLAUESH KOl LETA OE dLEPEPAV OL
V0 opadeg HeTa&D TOVG OTN UEYIOTN GLYKEVIPWOOT YOUAAKTIKOD 0EEO0C, OV KOt
Ol TIHEG TNG TEPOAUATIKNG ouddoc Mrav ehagpd ynAdtepeg (oynua 5-44).
Emiong, ot 600 opdoeg oe d1€pepay PeTOED TOVE GTO TOGOGTO JLPOPOTOINONG,
001e 6TOoVG 3 00TE GTOVG 6 UNVES TG TPOTOVNoMG (oYNpa 5-45).

H ovoyétion g emidoong oto opduo twv 300 m ko TG HEYIOTNG
GLYKEVIPWOOTG TOV YOAUKTIKOV 0&€0g €0mae Tyég petaly tov -0.44 kot tov -
0.74 otov Pearson ovvieleot ovoyETione. AvoAvTikd ot TYWEG oTNV
mePOpaTKn opdda nTav - 0.62 (P<.05), -0.57, -0.72 (P<.05) ko -0.58 yia T1g
HETPNOELS TPV, 6ToV 1, 6TOVG 3 Kol 6TOVG 6 UNVEG TNG TPOTTHVNONG AVTIGTOLYO.
2mnv opdda eAEyyov Tpoékvyav ot Tipég -0.44, -0.55 won -0.74 (P<.01) ywa 115
LETPTOGELS TPV, GTOVG 3 KOl GTOVS 6 UNVEG avTicTOotYO.

Y10 oynua 5-46 mopovcldleTor M OQUVOUIKY] TNG GLYKEVIPWOGONG TOL
YOAOKTIKOD 0&€0G 6TV amokaTdcstoon HéEYPL T0 200 AETTO GTNV MEPOUATIKT
Kol TNV opddo EAEYYOV, OTIG UETPNOELS TPLY, GTOVS 3 Kol 6TOVG 6 UNVES TNG
TPOTOVINONG. XE YEVIKEG YPOUUES OEV TOPATNPOVVTAL SLOPOPEG GTO PLOUO TNG
avénong kot amopUdKPLVVONG TOV YOAOKTIKOU 0EE0G TTPLV, EVOLAUECSO KO HETA
v Tpondvnon, Topd TG kpdTEPE TEG evoldpesa. H péyotn tyun

146



AIOTEAEYMATA

[T] meypapatikh oudSa eityyou
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EXHMA 5-45. Tlocootiaio pHeTafoA] TOL YPOVOL Kol THG OCULYKEVIPWOOTG
yoroktikod 0&€og otov dpopo tov 300 m, oTNV TEPALATIKY Kot TV OLAda EAEYYOL,
0TOVG 3 KOl 6TOVG 6 PUAVEG TNG TPOTOVNONG.

ONUEWDVETAL OVALESH OTO S50 kol 70 Aentd 1TNG AMOKOTACTACNG. XTINV
TEWPOAUATIKY] opddo pmopel emiong vo OwokpBel o pukpn téon  yio
YPNYOPHTEPT) ATMOUAKPVVOT] TOV YOAOKTIKOV 0&€og amd to 100 Aemtd Ko petd
and pétpnomn oe PETPNOT. ZTATIGTIKA Ol GUYKEVIPADOGELS 0 JEPEPOV UETOED
TOVG GE KOVEVO AEMTO TNG OMOKATAGTAONG, OVTE HETAED TOV UETPICEDV TTPLV,

EVOLIUESO KO LETE OVTE LETOED TV OLAdMV G KAOE pHETPNON.

5.6.2. Evooleuyikég Kot 010LEVYIKES OLOPOPOTOLNGELS

O mwivaxog 5-27 mapovowaler tic Twég tov intra-class" ovvieleom
OLOYETIONG Yo TO XpAvo 610 Opopo Twv 300 m kot T HEYIOTN GLYKEVIPMON
YOAOKTIKOD 0&E0C, PV Kot PeTd v mpomdvnon, Kabadg emiong kol ToV
EKOTOOTIOH®MV O10pOpOTOINGE®V TV OVU®V 6T SAPKELD TG TPOTOVNONG.
Oco ynAdtepn etvar n tiuf tov R 1660 pikpotepeg eivar ot evoolevyikég
dlpopég og oyéomn He TiG O1alevYIKEC.

O ovvteleot|g R dev mapovciace ovslaotikd petafoin 6cov apopd tov
xpovo ota 300 m petd v mpomdvnorn. Téco n dwlevywkn 000 Kot
evoolevykr]  Slaomopd  pEldONKov €AAQPE, OTNPOVTINS OUMS TNV oo
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YXHMA 5-46. Avvopikn TG GUYKEVIP®GTG TOL YOAAKTIKOD 0&€0G HETE TOV dpdUO
300 m péypt o 200 AEMTO NG OMOKOTAGTAGTG GTNV TEPOUOTIKY Kot TV opdd
EAEYYOV, OTIG LETPTOELS TPLV, EVOLAUESO KOL LETE TNV TPOTOVNOT).
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IMINAKAZX 5-27. Intra-class cvvtereotig cvoyétiong (R) mpv kou petd v
TPOTAHVNOT|, KOODS Kol TOV EKATOGTIIMV JPOPOTOUCEMV GTI SLAPKELD TOV
6 UMvav g TPomdvnong, oTov ¥pAvo Kot TN HEYIGTN GLYKEVTIPMOON Y.0. GE
opoépo 300 m.

Mer (IB;\J]T ég Rnpw Rps‘r(l Ro, dwapop.
Xpbvog 90 Ak 89 Ak -.08
[oroktikd 0&0 T2 % .68 * 41

* P<.05, *** P<.001.

avaAoyio. XTIG €KOTOOTIOEG OLPOPOTOUOELS O GCUVIEAESTNG EXEL EAAPPA
apynTikn TN €€ autiog TV peyaAdTEP®V €VOOLEVYIKMOV Sl0POP®Y Omd TIG
dralevyké.

2NV TEPIMTOON TOL YOAAKTIKOV 0&€0¢ 0 deiktng R €de1&e o pukpr| peimon
HeTd TNV TTPOTOVNOT OV OQEiAeTOL OTNV €AAPPE avENom TG €VOOLELYIKNG
dwomopds. H tun tov dgiktn yo T1g €KOTOOTIONES SLOPOPOTONCELS TWV
dwvpwv glvar oxetikd younin (0.41), vrodnAdvovtog (o Hkpn OpolOTnTO
oTIG METOPOAEC TNG UEYIOTNG CLYKEVIPMONG TOV Y.0. GTOVS OOVLUOVE KAOE
Cevyaprov.

5.6.3. Lyetwkn] 160 TG TPOTTOVIIONG

M  emidpaon g mpomdvnong  emonuavOnke, OTMG  AVOALTIKA
neptypdednke 6to 5.6.1., pdvo o dpouikn enidoon (ypovog) 6Tovg 3 UNVeC,

I[MINAKAX 5-28. Awonopd (M.O. 1etpoyd®vmv) Kol GYETIKY EMIOPACT TNG
TPOTOVNONG, TNG KANPOVOUIKOTNTOS KOlU TNG OAANAOETIOPACNC TOVS OTN
Beitiwon Tov ypdvov oto dpduo twv 300 m.

Ilpowrovnon  Kinpovoukotnrta Aliniocwiopoon
Metofintég Awonopa %  Awomopa % Awomopa %

Xpévoc (3) 111.61 29 2037 42 14.15 29

(3): otovg 3 pnveg.
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OOV M TEPAUATIKY] OpAd0 £0€1EE O OTATIOTIKG ONUAVTIKY BeATion, aAld
Oyt M opdoa eréyyov. H péyiomm ovykévipwon yoroktikod o&og Oev
ennpedodnke anod v tpondvnon.

Onwg eaivetal otov mivaka 5-28 1 GYETIKN EMIOPAOT] TNG TPOTOVIONG GTNV
Beltimon tov ypdvov avépyetoaw oe 29 %, evd katd 42 % m PeAtioon
kaBopiletor amd v KAnpovoukotnto kot katd 29 % amd v
AAANAOETIOPOCT) TPOTOVNONG KOl KANPOVOUKOTNTOG.

5.7. Avagpopra ayaAoKTIKN IKOVOTNTO

O e€etalopeves mopaueTpot yio tnv Eupecn aSloddynon peTaformv oTtnyv
avaePOPLa oyOAOKTIKN KOVOTNTO, XPOVOG KOl GUYKEVTPMOT) YOAUKTIKOU 0EE0G
oe opopo 60 m, mapovciacayv CNUAVIIKES HETAPOAEG OTN ObpKE TOV 6
unvav g mpondvnons. H avdivon g daomopds €dmwoe kot oTig Vo
TEPIMTMCELS ONUAVTIKEG dtopopés petald tov petpnoewv (F=8.72, P<.01 kot
F=33.58, P<.001 yio tov ¥pO6vo KOl TO YOAAKTIKO 0EL avtioTorya), dAAL Oev
EVTOMIGE KO d0popd HETOED TV opddwV, o0Te KAmolo aAAnlogmidpaon
HETOED OLAdMV KOl LETPCEMV.

5.7.1. XpOvog Ko 6uYKEVTP®GT] ¥.0. 6TO OpOopo 60 m

O ypovog o610 dpduo Twv 60 m TAPOLGINGE Lo GNUOVTIKY PeAtiwon otnv
TEWPAUOTIKT opLdda, NN amd tovg 3 ufveg e npomdvnong (amd 10.39 £1.09
oe 10.12 £0.91 sec, mocootd 2.4 £2.7 %, P<.05 otovg 3 pfveg kou og 9.95
+0.95 sec, mocootd 4.1 £3.0 %, P<.01 otovg 6 unveg). Xtov mpdTo Kot deVTEPO
puva M pelowon 0ev NTav onuavtiky. Agv NTav eniong oNUOVTIKN 1 peiwon ot
JAPKELD TOV 6 UNVAOV TNG TPOTOVNONG otV opdda eAéyyov (amo 10.09 0.99 ce
9.73 +£0.82 sec, 1060010 3.3 £5.6 %). Okeg ot Tpég Ko To T0c00Td PEATiOONG
noapovcldloviot otov mivaka 5-29.

Onwg paivetar oto oyfua 5-47 avdpeca otig 600 Opddeg Oev damoT®ONKE
KOULO OTOTIOTIKG GNUOVTIKY dlapopd 610 xpovo Tov 60 m oe Kopud and Tig
HETPNOELS TPV, €VOLWAUESO Kol petd v mpomovnorn. Kopd onupovrikn
dpopd Ag damotdbnke emiong pHeta&d TV opddwv 6To T0c00Td PEATIOONG
oV ¥POVOL GTOVG 3 KoL 6TOVG 6 puNveg T Tpomodvnong (oynua 5-49).
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IMINAKAZX 5-29. Méon tun kot otafepn omoOKAIon TOL YPOVOL Kol TNG
OLYKEVTPOOTNG YOAAKTIKOD 0&E0c ota 60 m, kabdg kot ™G TocooTIioG
petafoAng tovg ot obpkela ™ mpomovnong (IT: mepopotikny opdoa, E:
opada ELEYYOVL).

1POvoC (sec) Toloktiké 0&0 (mmol/l)
MeTpnoeig Bertioon (%) peioon (%)
X S X S P X S X ¢ P
[Ipw
I1 10.39 1.09 55 1.0
E 10.09 0.99 - 58 1.0 -
P ns ns
1 wivag
II 1031 097 0.7 26 ns 4.0 0.7 25.7 13.4 **
E - - - -
2 pmveg
I1 10.16 094 2.1 29 ns 39 1.0 275 179 **
E - - - -
3 unveg
II 10.12 091 24 27 * 44 1.0 18.1 21.1 **
E 996 0.78 1.0 47 ns 42 0.6 246 209 **
P ns ns ns ns
6 unveg
II 995 095 41 3.0 ** 3.8 09 30.8 10.7 **
E 973 082 33 56 ns 42 0.5 26.8 14.1 **
P ns ns ns ns

ns: Un onUovTIKy dtapopd, *: P<.05, **: P<.01

H ovykévipmon yoraxtikod o&éog 610 aipo petd tov dpopo tov 60 m
TOPOVGIOGE POl GTOTIOTIKO CNUOVTIKY PeI®moN 6T JlpKe TNG TPOTOVNONG
KO OTLG dVO OHAOES. ZTNV TEPAUOTIKY] OUAO0 1] GLYKEVTIP®OT V.0. HEWDONKE
and 5.5 £1.0 oe 3.8 £0.9 mmol/l, mocootd 30.8 +10.7 %, P<.01 xor otnv
opada eréyyov amod 5.8 £1.0 og 4.2 £0.5 mmol/l, mocootd 26.8 £14.1 %, P<.01
(mivaxog 5-29). v mepapatikn opdon n Pelwon NTaV GTATIGTIKA GTUAVTIKT
amd ToV TPAOTO NN WVA TNG TPOTOVNONG, TAPOLGLALOVTOG ETCL Lo YP1YopN
petafoln oV apyn TG TPOTOVNONG KOU OT) CLVEXEWL M0 GYETIKN
otabepdra (oynpa 5-48).
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YXHMA 5-47. E&MEn tov ypdvov twv 60 m ot dbpkeln tov 6 unvov g
TPomOVNONG OTNV  TMEWPAUATIKY (CUVEYN YPOUUTY) KOl OTNV OMHAdO  EAEYYXOL
(draxekoppévn ypoppn).
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MHNEZ NPOONOONHZIHZI

YXHMA 5-48. EEEMEN TG cuykévipmong Tov yalaktikoy o&éog ota 60 m, ot
S1hpKELD TOV 6 PNVOV TNG TPOTOVIIONG GTN TEPOUATIKY (GUVEYN YPOUU) KoL GTNV
OLLad0 EAEYXOV (SIOKEKOUUEVT YPOLLUT).
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Kopid onpovtikn dtapopd d¢ damotdbnke oe Kamolo amd Tic UETPNOELS
TPV, EVOIAUESH Kol HETE TNV Tpomtdvnon petalld tov dVvo opddwv (oynua 5-
48). Kopd onuovtikn dopopd HeETaéd Tov opddwv dev damotminke eniong
0TO TOCOGTO UEIMONG TNG CLYKEVIPMONG TOV Y.0. HETE TOV Opouo tv 60 m,
01oV¢ 3 Ko 6ToVG 6 UNveg g Tpomdvnong (oynua 5-49).

) newapaTikh 7] oudba eldyxou
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MHNEZ NPOINONHZHZ

EXHMA 5-49. Tocootiio petoffod] Tov YpOVOL Kol THG GULYKEVIPWOONG
yYorokTikod 0&€og 6Tov dpduo tv 60 m, GTNV TEPAUATIKY Kot TV OULdda eAEYYOL,
GTOVG 3 KoL GTOVG 6 UNVES TG TPOTOVNGTG.

O Pearson cuvtehestng cLGYETIONG AvApuESH GTOV Xpovo Tv 60 m kat v
GLYKEVIPOOT YOMIKTIKOO 0£€0G elye Tig e&ng Téc: -0.75 (P<.05), -0.65, -0.46,
-0.45 won -0.77 (P<.05) mpwv, otov 1o, 20, 30 kol 60 uRva TG TPOTOVNONG
avtiotorya otV mepapatiky opdda kot -0.40, -0.13 o -0.64 wpiv, otov 30
Kol 60 unva avtictolyo otnv opdda EAEYYOV.

5.7.2. Evooleuyikég Kot O10lEVYIKES OLOPOPOTOLNCELS
Ytov mivaka 5-30 mwoapovoidlovtal ot THéEC Tov "intra- class" cuvieheot
GLGYETIONG Y10 TOV YPOVO KOl T1 GLYKEVTPMOGT] TOV YOAOKTIKOV 0£E0C GTO ool

010 dpopo TV 60 m, TP Kol HETE TNV TPOTOVNOT, KOOMOS EMioNg Kol TV
EKOTOOTION®MVY S10POPOTOGEMV TOV JIOVUWOV GTN SIUPKELDL TNG TPOTOVI|ONG.
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IMINAKAZX 5-30. Intra-class ocvvteleotr|g cvoyétiong (R) mpv kou petd v
TPOTOVNOT|, KAODS Kol TOV EKOTOGTIO®MV S10POPOTOGEMY TOV SWOVU®V GTN
dlapKe TOV 6 UNVOV NG TPOTOVIONG, GTOV XPOVO KOl TN GLYKEVIP®GN Y.0.
070 0popo 60 m.

Mer (ll”ﬂ]‘l? ég Rnpw Rusﬂi Ro, Swpop.
Xpovog 85 HHE 93wk .62 *
ToAaxticd o&p 62 * g2 0% 48

* P<.05, *** P<.001.

O ovvteleotg R mapovciace g adénon petd v mpondvnon Kol 6TovV
YPOVO KOl OTN OLYKEVIP®ON TOL YOAOKTIKOU o0&foc. Edwotepa oty
nepinton tov xpovov ota 60 m, and 0.85 mpv v wpomdvnon awiNdnke oe
0.93 petd tovg 6 PVeESG, EVO APKETE YNAN NTOV KoL 1) T Y10 TIG EKOTOOTIONEG
dwpoporomoelg (0.62). H petafoin tov deiktn oeeiletor omnv avoloyikd
peyoAvtepn pelwon g evOoleVYIKNG S100TOPAG GE GYE0N e T O EVYIKT).

2V TEPIMTOON TOV YOAOKTIKOV 0&€0¢ mopatnpnOnke n id1a ewcova, aAAd
ne oxetikd pikpotepeg TpéC. O R amd 0.62 avénbnke petd v mpondvnon oe
0.72 ko otig ekarootiaieg oapopormomoaoelg Nrav 0.48. Kat €dd 1 avénon g
TG tov  Ogiktn  opeileTol OV AVOAOYIKA HEYOADTEPN UEl®OTN NG
evooLeVYIKNG d1GTOPAG GE oxEom He TNV S0 gvyIK).

5.7.3. Xyetkn 160 NG TPOTOVIGG

Enidpaon g mpondvnong evronicOnke pdvo otn dpoptkt| enidoon (ypovog)
0TOVG 3 KOl 6TOVG 6 UNVEG TNG TPOTOVNONG, OOV 1 TEIPAUATIKY Opdoda £0e1Ee
o onpovtiky Bertioon eved 1 opdda eEAEYyov de PeATidbnKe oTaTIOTIKE. AV
KoL 1 LEI®OM TOL YOAAKTIKOD 0EE0G GTIV TEPAUATIKT OUAS0 NTOV LEYOAVTEPN
am' 0Tt oV opdoa eAEyyov, €viovtolg o¢ emPeformOnke CTATIOTIKA oL
EMIOPOOT TNG TPOTOVIONG TEPO, OO TNV ETIOPACT] TOV AAA®V KOWADV KOl OTIG
VO OAdES TAPAYOVTWV.

Onwg @aiveton otov mivaxa 5-31 1 oyxetkn woyxd TG TPOTOVNONG TNV
Bertimon tov ypoévov twv 60 m eivar moAv pwpn (1-4 %), eved m
KAnpovopwomnta pe 77-79 % xabopiler kbpia to Vyog g Peitioonc.
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IMINAKAZX 5-31. Awonopd (M.O. tetpaydvmv) Kol CGYETIKY EMOPACT NG
TPOTAVNONG, TNG KANPOVOUKOTNTOS KOl TNG OAANAOEMIOPACH|S TOLG  OTN
dlpopomoincn Tov ypovov 6to Opouo 60 m.

Ilporovnon Kinpovoukotnto ALANAOETiOopoon

Merapintég Awomopa % Awomopd % Awomopa %
Xpdvog (3) 9.06 4 23.74 77 5.96 19
Xpdvog (6) 3.19 1 32.33 79 8.26 20

(3): otovug 3 unveg, (6): otovg 6 uNveg TPOTHVNGTC.

INUOVTIKO TOGOoTO NG MeTafoAng ogeiletor emiong oV aAANAoemidpaon
™G TPomoOVNoNG Kot TG KAnpovoukomras (19-20 %). H oyxetikn woyd g
TPOTOVNONG, NG KANPOVOUIKOTNTOG Kol TNG oAAnAocmidpaong oev €deiée
KOG S10(pOopOTOiNoT aVAIESH GTOVS 3 Kl GTOVG 6 UNVES TNG TPOTOVNOT|G.

5.8. Eridoon o€ 6popovg avroyms

H two-way avdAivon g d1aomopds £6moe ONUAVTIKEG dLOPOPES LETAED TMV
petpnoewv oty enidoon twv 2000 m (F=27.9, P<.001) kot oty enidoon twv
5000 m (F=90.4, P<.001). Kat o115 600 nepumtdoels de Ppednkoav onpoviikég
SpopéG LETAED TV OHAOMY OVTE GNUOVTIKES OAANAOETIOPACELS OUAdWV Kl
petpnoewv. Kapid ototiotikd onpovtikn owpopd o domotdbnke emiong
oTNV aVOAVLGON JOTOPAG TNG CLYKEVTIPMOONS TOV YOAAKTIKOV 0£E0C LETA TOV
dpoépo twv 2000 m, ovte petald TV opddwv ovte petald Tov petpnocwv. H
aAAnAoenidpaom emiong OV NTAV GNUOVTIKT.

5.8.1. Apopog 2000 m

O yxpdvog 610 dpdpo v 2000 m PeATidONKE GNUOVTIKA GTNV TEPALATIKY|
opada otn ddpketn g mpomdvnons (amd 10.36 £1.23 oe 8.41 +£0.54 min,
1060010 18.0 £9.0 %, P<.01), evdd 1 Pertioon Tav GTOTIGTIKA GNUOVTIKE 10T
and tov 1o pnva g npondvnong. H opdda eléyyov mapovciace emiong
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I[MINAKAZX 5-32. Méon tun kot otafepr] amoOKAlon Tov Ypdvov Kol TNg
OLYKEVTPOOTG YOAUKTIKOD 0&€0g ota 2000 m, kot Tov ypdvov ota 5000 m (IT:
meL papatiky opdda, E: opdda eAéyyov).

2000m 5000m
ypovog (min) T'arok. o&0 (mmol/l) xPOvog (min)
Merpioeig X S P X ¢ P X o P
[Tpwv
I1 1036 1.23 7.5 1.8 28.64 2.43
E 10.09 1.14 6.7 1.9 2834 2.50
P ns ns ns
1 imvag
I1 944 0.64 ** 6.7 1.8 ns 2726 286 *
E - - -
2 unveg
II 925 0.62 ** 7.1 1.6 ns 2499 231 **
E - - -
3 wiveg
I1 9.00 0.68 ** 82 19 ns 2467 2.00 **
E 9.53 0.87 ns 6.7 2.0 ns 2586 1.85 **
P ns ns ns
6 wiveg
I1 841 0.54 ** 74 2.0 ns 2296 1.41 **
E 8.86 0.57 ** 7.1 2.0 ns 24.02 139 **
P ns ns ns

ns: un oNUOVTIKY dapopd, *: P<.05, **: P<.01

L0 OTOTIOTIKA oNUovTIKY BeATioon atovg 6 punveg e mpomodvnong (omd 10.09
+1.14 oe¢ 8.86 £0.57 min, mocootd 11.4 £9.4 %, P<.01), aAld dev €deile
onpavtikn petafoin otovg 3 unveg (tivaxog 5-32).

O uéoog ypévoc twv 2000 m mapovcicce GTNV TEPAUOTIKY OUAdA Lo
OXETIKA peydAn apykn| Pertioon, n omoia otn cvvéyeln ctabepomomnke og
éva pkpdtepo pubud, TapoORolo HE AVTOV NG OpAadoS eAEyyov (oynua 5-50).
Av kot petd tov 1o pnvoe g Tpomdvnong Topatnpovue pio. cucOn dapopd
aVOUESH OTNV TEWPOUATIKY Kol TNV opdda eA&yyov, 0g dmioTOONKAY
OTOTIGTIKA CNUOVTIKES OLOPOPES OVALESO GTIS 000 OHAdES, 0VTE GTOVG 3 OVTE
otoug 6 punveg g mpondvnons. Ilapopoimg, OTMS Paiveror 6to oynua 5-53,
av Kot vmhpyer po oawobnt) dweopd oty mocootioio Peltiowon g
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EXHMA 5-50. E&EEMEN tov ypdvov tv 2000 m o) didpKel TV 6 UNvdv Tng
MPOTOVNONG OTNV  TEPOUATIKN (ovveyn ypoppq) Kot otnv opddo eAéyyou
(drakexoppevn ypappn).

TEWPOALATIKNAG KOl TNG ORAdNG EAEYYOL GTOVG 3 KOl GTOVG 6 PNVES, 1 dopopd
AT 0gV Elval GTATICTIKG ONULOVTIKY.

H ovykévipmon yohaxtikov o&Eog oto aipo petd tov dpodpo towv 2000 m
dgv £€0€1Ee Kol OTOTIOTIKG CNUOVTIKY 010popomoinon o€ kapd and tig 600
opdoeg (mivakag 5-32). H mepapotikn opada elye o ynAotepn cuykEVTIpmon
oTovg 3 pnveg g tpomdvnong (8.2 £1.9 mmol/l), n omoia dpwg dev amotérece
OTOTIGTIKG ONUAVTIKN dopopd 00Te HETAED TOV PETPNCEDV 0VTE PETAED TOV
opadwv (oynpa 5-51).

O mivokag 5-33 deiyver tovg ovvieheotés ovoyétiong (Pearson) 1ng
emidoong ota 2000 m (xpOVOG) LE TN GLYKEVIPOOT YOAAKTIKOD 0EE0G LETA TNV
npoondBeio, ™ pEYIOTN TPOCSANYM o&uydvov Kal TO avaepOPlo KOTOEAL.
[Hapamnpodpe O0TL N GLGYETION TOL YPOVOL HE TN GCLYKEVIP®OT 7Y.0. g€ivon
yniotepn oty opdda eréyyov (-0.91, -0.76 wour -0.43) arn' ot onv
nelpapotiky] opdda (-0.57, -0.29 ko 0.18), evd kot 6T dVO opdAdes 0 deiktng
petoveton (o amdivtn tiun) and pétpnon oe pétpnon. H ovoyétion pe v
VO, max Mtav woAd ynAn mpwv v mpomovnon (-0.78 P<.001) oird
napovciace emiong pa peiwon otovg 3 Kot 6Tovg 6 uMveg e Tpomdvnong (-
0.48, P<0.5 ko1 -0.46 avtictoya). Ot Tipég TOoU delKTN NTOV OUOLES OTIS dVO
opnadec. Avtifeta o deikTng cLGYETIONG e TO avaEPOPLO KATOPAL TOPOVGINGE
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EXHMA 5-51. EEEMEN g ovykévipwong Tov yolaktikov o&éog ota 2000 m, ot
SupKel TOV 6 UNVAOV TNG TPOTAVNONG OTNV TEPOUUATIKT (CUVEYT) KoL GTHV opdda
eAEYYOV (OLOKEKOLLLLEVT YPOLLLN).

I[MINAKAZX 5-33. Pearson cuvieheoti|g cuoy£TIong (1) TG SPOIKNG EMIOO0NG
ota 2000 m (ypovog) pe TV CLYKEVIP®OT YOAAKTIKOL o&éog, tnv VO, max,
Kot to avaepofro katdeit (IT: mepapatikn kot E: opdda eréyyov).

MeTpnoeig I.o. VO; max AK
Ipwv IT -.57 -.80 ** -.12
E =91 Fx* =77 % .16
[T+E -.67 ** -78 HA* -.04
3 unveg I1 -.29 -.46 -.59
E -76 * -.46 -33

[T+E -.61 ** -48 * -.50 *

6 unveg IT 18 -.37 -74 *
E -43 -.40 -.36

[T+E -.15 -.46 -.61 **

* P<.05, ** P<.01 ko *** P<.001.
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o avénon (oe amdALTn TW) Omd PETPNOT O UETPNOT OTNV TEPOLOTIKN
onada (-0.12, -0.59 ko -0.74, P<.05). Ztmv opdda eAEYXOV 1 GLGYETIOT NTOV
YOUNAY KOl TOpOLGIOcE HKPY| LETABOAY GTNV dLApPKELN TG TPOTHVNONG,.

5.8.2. Apopog 5000 m

O ypovog oto dpduo twv 5000 m TaPoVCINcE MU0 GTATIGTIKA GYLLOVTIKN
Bedtioon otn ddpkela TG TPOTAVIONG Kot 6T dVO opddes. H mepapatikng
opdoa peimwoe tov ypdvo amd 28.64 £2.43 oe 22.96 £1.41 min, mtocootd 19.6
%, P<01, evd m Peitioon Nrav onuoviikn Mon and tov lo pnva g
npondvnong. H opdda
eAéyyov peimoe tov xpovo amod 28.34 £2.50 og 24.02 £1.39 min, mtocootd 14.8
%, P<.0l, onuewwvovtog onpovtiky Peitioon kot otovg 3 pNAves g
npondvnong (mivakag 5-32).

AV Ko 1) TEWPOUOTIKN OUAd0 Tapovsiace o peyaivtepn Pertioon ond tov
20 pniva Kot PETd, OTm¢ QoiveTon o010 oynua 5-52, de damotmdnke Kopd
ONUOVTIKT O10POPA OVALESH GTOVG HEGOVS XPOVOLS TMV dVO OUAd®V, GE KO
and 11§ petpfoelc. To mocootd Pedtioons v 000 OpAd®V 6ToVG 3 Kol GTOVG
6 unveg O S1EQEPE  GTATIOTIKA EMIONG, OV KOL T TEPALATIKT OULAdQ
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YXHMA 5-52. EEEMEN tov ypdvov tv 5000 m otn dbpke TV 6 unvav g
MPOTOVNONG OTNV  TEPOUATIKT (cvveyn ypopun) Kot otnv oudda gAEyyou
(Sraceoppévn ypouun).
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XXHMA 5-53. Ilocootwio Pertiomon tov ypdvev ota 2000 kor 5000 m, otnv
TEPOLOTIKY Kot TNV opdda gEAEYYOL 6ToVG 3 Kot 6ToVG 6 UVES TG TPOTOVINONG.

ITINAKAZX 5-34. Pearson cuvteleotig cuoyétiong (1) g OpOoIKNG Emidooong
oto. 5000 m (ypdvog) pe v VO, max, kot to avaepdfro katdeir (IT:
mepapatikn kot E: opdoa eAéyyov).

Metpnoeig VO, max AK
[Tpwv IT -.59 =71 0%
E -.33 -.50
I[I+E -.45 -.61 **
3 unveg I1 -.39 =78 *
E -.62 * -.55
[+E -52 * =71 **
6 unveg IT -43 -.80 **
E -.69 * -31
I[+E -.60 ** -.61 **

* P<.05, ** P<.01 ko *** P<.001.
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Tapovcioce (o aodnTtd peyoaddtepn mocootiaio Pertimon (oynua 5-53).

H ovoyétion tov ypévov twv 5000 m pe v péytotn npdoinymn ovydvou
TOPOVCIOCE [0 OYETIKN MEI®ON He TV TAPOOO NG TPOTAHVNONG OTNV
nwepapatiky] opdda (amd -0.59 oe -0.39 kot -0.43), evdd otV opdda EAEYYOL
éoe1Ee o avodwkn taon (amd -0.33 oe -0.62 won -0.69). H avtiBetn thon
napaTnpNONKE 6T GLOYETION HE TO avaePOPLO KATMPAL XTNV TEPOUATIKY
opada damotOdnKe o ynAn ocvoyétion, pe tipég tou r -0.71, -0.78 o -0.80
(P<.05) o115 petprioelg avtiotoryo TPV, EVOLGUESH KOl LETA TNV TPOTOVN O,
EVD OTNV OUAd0 EAEYYOV IO LETPLOL CLGYETION WE OVTIOTOUYEG TIUEG TOV T -
0.50, -0.55 ko -0.31 (P>.05) (nivaxog 5-34).

5.8.3. Evoolevyikéc kon 010 eVYIKES OLPOPOTOLNCELS

O mivaxag 5-35 delyvetr 11 Tiég Tov "intra-class" cuvteleot cvoyétiong
vy v enidoon ota 2000 ko S000 m Kot yio TNV GLYKEVIPOON YOAOKTIKOD
o&éoc ota 2000 m, mpv Kol LETA TNV TPOTTGHVNON, KAOMG KOl TOV EKATOCTIOMV
SLLPOPOTONGEDV TOV OOVUMOV GTIC TOUPATAVE® TOPAUETPOVC.

Kot ot1g 800 mepurtoetg, g emidoong ota 2000 kot 5000 m, | Ty tov R
ntav moAd ynAn mpwv v mpomovnon (0.95 kar 0.94 avrtictorya), oAAG
napovcioce poe oot peioon petd v mpondvnon (oe 0.56 wor 0.50
avtiotorya). H peimon opeiletar ot oyetikd peydin peiowon mg otalevytkng
domopdg kot avénon g evoolevykne. H tiun tov deiktn otig ekatooTioieg
dwgpoporomoelc Ntav 0.69 wor 0.36 ota 2000 xor 5000 m avrictouya,

IMINAKAZX 5-35. Intra-class cvvteleotg ovoyétiong (R) mpwv kot petd v
TPOTOVN O], KAOMG KAl TOV EKOTOCTIAIWV O10POPOTOMGEMY TV JOVU®Y OTN
SLIPKELDL TNG TPOTOVNONG, GTOV YPOVO KOl Tr cLYKEVTpWOT Y.0. Tv 2000 m
Kot 6Tov povo tev S000 m.

Ma‘mBM]‘réq Rnpw Rpsrd R, dragop.
Xpdvog 2000 m 95 Ak .56 69 *
INoAaktiko o&v 2000 70 * 79 ok 44
Xpovog 5000 m 94 kA .50 .36

* P<.05, ** P<.01 xou *** P<.001.
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delyvovtag pio oyetikd ynAr evoolevylkn opodmrta TV SOVUOV oTn
Beitiowon Tov ypdvov Tv 2000 m Kot po oYETIKA YapnAn otn Beitioon tov
xpovou tmwv 5000 m.

21N GLYKEVTPMOT) YOAUKTIKOV 0&€0¢ Katd Tov dpopo tmv 2000m o deikng
mopovcioce po pukpn avénon petd v apomodvnon (and 0.70 oe 0.79), mwov
oQelAeTOL O oL (kP Helmor TG eVO0LeVYIKNG S106TOPAS KOl GE 0L EMTIONG
wkpn avénon g Swlevykng dwomopds. H tyun tov  exoatootioimv
dwpoponomoewv (0.44) deiyverl o pérpia evoolevyikn opotdTnTa.

5.8.4. Lyetikn 160 T\ TPpOTOVNIONG

Mo GTOTIOTIKG CNUAVTIKY EMIOPAOT TNG TPOTOVNONG EVIOTIGONKE HOVO
omv enidoon ota 2000 m otovg 3 pnveg ¢ mpomdvnons, 0mov M Peitioon
NTOV CNUOVTIKY GTNV TEPAUOTIKT ORLAd0 ALY Ol otV opdoa eA&yyov. Omwg
eatvetal otov mivaka 5-36 M oYETIKN 16Y0 NG TPoTOVNoNG avEpyetal o€ 18 %o,
evo kotd 73 % mn Peltioon mpocdopileror amd v kAnpovoukdtra. H
aAAnloeniopaon pe 9 % mailel éva pikpdtepo pOAO 6TO TEAKO OTOTELEG LA

I[MINAKAZX 5-36. Awonopd (M.O. tetpaydvmv) Kol CYETIKN €midpacn Tng
TPomdHVNONG, TNG KANPOVOMKOTNTOS Kol TNG OAANAOEMIOPAONG TOLG O1TN
dlpopomoinon Tov ypovov 6to dpopo 2000 m.

IIporovnon Kinpovouikétnto ALiniocwiopoon
Merafintég Awormopd % Awormopd %  Awomopd %

Xpdvog 2000m (3) 252.05 18 128.76 73 16.18 9

(3): otovg 3 punveg mpomdvnomg.
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6. XYZHTHXH TQN AITIOTEAEXMATQN

6.1. MeBoooroykad opra TG £pevvag

[Ipwv amd v ocvlRmon Kol YEVIKELON TOV OTOTEAECUATOV TPEMEL VO
nponynfel o avédivon tov pebodoroyikdv Oepdtov mov oprobetodv v
épevva. Ileploplotikd onueion 6TV amodoy” TOV OTOTEAEGUATOV OETovV 1
HéEB000G TV SOVU®V, TO delypa TV O1OVUMV, Ol LETPNGELS KOt 1] TPOTOHVNO).

6.1.1. H pé6ooog Tmv d160pmv

H pébodoc twv owdpwv ypnowomomdnke pe Pacikd otdyo va
amopovembodv ot petaforég mov opeihovtar oty avarntuén, dedopévov OtL ot
MZ didvpor dwbétovv Tic 1d01eg kAnpovouikég mpodlabécels kot Covv
(tovAdyiotov otV avartvélokn nmAikia) oto 010 mepPdiiov. O didvuog
eléyyov (co-twin) avtikaTonTPilel OLOIACTIKA TOV OOEAPO TOL YWPIG TNV
enidpaomn ¢ mpondvnong, oty 101a SpmG ¥Povikny edomn g avArTLENG OV
eketvog extifeton oy enidpaom g TpomdvNoNG.

Qot000, NON OTIC TAMEG EPEVLVEG HE OLOVUOVE, JOMICTOONKE OTL Kot Ot
povoluymtikoi 6idvpot mov peyaimvovy pali, Toté dev eivan amoAdTmg Opotot,
AL SapEPoLV TEPIGGHTEPO 1 AyOTEPO GE KAmola yapakTnplotikd (Newman
et al. 1937). Ot Sw@Qopéc OUTEC €(OVV TPOYEVVNTIKY KOL WETOYEVVNTIKN
TPoEAEVOT).

O Price (1950) oe o eKTETOUEVN AVACKOTNON TEPLEYPOYE TIG
TPOYEVVNTIKEG KOL YEVWNTIKEG ouTieg TV dpop®Y oTovg MZ 5100 pHovG,
yopoaktnpilovids te¢ cav "mpmrtoyevel aAloldoels" mov amodidovtal o) oe
yevvnTikovg moapdyovteg (0éom tov euPpimv otn UNTPa, E01KEG KOTAGTACELS
TOV TAOKOUVTO, GUVAOGCTICHOG KOl OldKAGIo TOV TOKETOV), f) otV TAAY
(KOTOMTPIKY) AVIIGTPOPY], TOL TAPAUTNPELTAL GLYVOTEPL GTO LLOVOYOopLakd MZ
dtdvpa ar' 611 ot dryoplakd Kot y) onv apoPaio KukAoeopio Tov aipaTog
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mov pumopel va  ocvpPaivel OtOV  aVOCSTORMVOVIOL KAmow ayysio og
LYY WOVELUEVOVG TAOKOVVTEG,.

Awpopéc  oto  yopakTNpoTKd Ttov MZ  dwduwmv  umopodv  va
dnuovpynBovv emiong petd v yévvnon tovg, and v enidpactn Sapdpwv
efotepicov  mopayoviov  (mepiPdriov). Tétoleg mepurtdoelg  eivon
YOPAKTNPIOTIKA Ol aoBEvELEG TOV TPOSPAALOVY KATO10 ard TaL SO didLUA Kot
UTOPOVV VO EYOVV OPVNTIKEG GULVENEIEG OTNV (QUOIKN KOl COUOTIKY TOV
avamroln.

2y mAelovotTa tov MZ Sid0UOV TopatnpovvTol Katd T YEVVNoeY Toug
SPOPEG OTU COUATIKA TOVS XapaKTNPLoTIKA (Vyoc, Papoc), ot omoieg Oumg
EAOYIGTOTO0VVTAL GTOVG TPADTOVG UNVES 1| TpdTa. Ypdvia TG {mng Toug (Smith
1976, Wilson 1981, 1986). Xe& eEaipéoelg TEPMTOGE®V TOPAUEVOLV
ONUOVTIKES SaPopES HeEYPL 10 90 €10¢ g nhkiog, o€ avtiBeon pe ta DZ
didvpa Tov 610 TAEIGTOV dLTPOLV N HEYAA®VOLV TIG dlapopég Tovg (Wilson
1986).

Ot didvpot mov coppeteiyav 6' avt) TV €pguva TAPoLGIaloV OCTULOVTEG
OYETIKA O0QPOPEG GTOL GMUATIKA TOVG YOPOUKTNPIOTIKE TPV TNV TPOTOVNON,
Ommg gaiveTon Kot otov wivoka 5-3. Xe pa mepintmon povo 1o Papog Tov evog
dwvpov O0eepe amd 10 Papog Tov GAlov kotd 7 kg, mov opelldtav oTO
HeYOADTEPO TOGO0TO Aimovg (Katd 5 %). Tétoleg dapopég oe kdmola amd Ta
Cevydpla, Om®MG KOl UIKPOTEPEG, TMPOYEVVNTIKNG 1] YEVVNTIKNG QUGE®G,
eEOLOADVOVTAL KO EAOYIGTOTOLOVVTAL OO TO. VITOAOLTA, OTAV YPNCLLOTTOLEITOL
N péon T evog oOetypatog Cevyoapuwv, meplopiloviag ONUOVTIKA  To
npoPfAnuata otn pnébodo twv Sdvpwv (Gesell 1942, Price 1950).

Ye mopopoleg €pevuveg pe MZ ddvpove, mpoteivovion otn PifAoypoeio
pnébodol otatioTikng e€étaong Tv Oapopnv, otn Pdaon tov evyapliov
(paired), cav eEapmmuéveg petapintéc (Deming 1961). Me tov Tpomo avtd
OLOTNUOTIKES dlopopés péoa ota Cevydpla, €0T® Kol TOAD HIKPES, €ivat
€0KOAO. OTOTICTIKGL ONUOVTIIKEC. XTNV  gpyacio auTth, EKTILOVIOG TNV
TPOPANUOTIKN TOV TOPATAVED TPOYEVVITIKAOV, YEVVITIKOV KOl LETOLYEVVITIKAOV
"aAlowwoe®mV" OV OMOVPYOUV TIG €VOOLELYIKES UIKPOOLpopES oTovg MZ
ddvpovg, N ohykplon aroeacicOnke va yivel petald tov opddwv. M' avtd tov
tpomo expndevifetar o kivovvog evog cedaipatog tomov o (I), elvor duwg
avtovonto 6t o kivovvog tov cedipatog B (IT) peyardver (Sachs 1984), Adyw
NG YEVETIKNG OMOWOTNTOG TOV VO Oopddwv. I'!' avtd ot drapopég maipvovrat
VIEOY™ Gav TAOM, Ak Kol OTOV 0LV EIVOL GTATIGTIKG ONLLOVTIKEC.

164



2YZHTHYH

6.1.2. To ociypa TV 0100p@V

SOuQovo pE TO VOUO TV HEYOA®V aplBudv 000 UeYaAVTEPOG gival O
aplOpdc TV TEPITTOGE®V (n) TOL delyUATOG TOCO WIKPOTEPN lvar 1 dopopd
avdpecso oto delypa kot oe 0AdKANpo tov TANBvoud (Sachs 1984) kot t6c0 To
AVTITPOCSHOTELTIKO €lval 1o delyua. O TOPATAV®D CLYYPOUQPENS ETICT|UOIVEL
®OTOCO, OTL amd £va OPIGUEVO aplOUd TEPUTOCEWV Kol HETE, TO AABOC TOov
delypatog gival 1000 HIKPO, OOTE oL TAPOTEPA AOENCT TOV TEPIMTMOCEWV
elvat avoEeAN 6g oYEoN LE TN AELTOVPYIKOTNTA.

Ye (oL EPELVO GOV OLTH, LE L0 TEPOLOTIKY] OUAd0 Tov VTOPAAAETOL GE
TPOTOVNOY KOl o opdda EAEYYOVL, O apldUOg TOV TEPWTOCEWV G€ KAOE
onada kvpaivetoar cvvinbmg (avdroya pe tic eetaldueveg mapap€Tpoug) omd
12 éoc 20 (ocbppova pe To OedOopéEVO TOV TEPLGGOTEPMOV EPEVVITIKOV
onuoocievcemy otig Proloyikég emotnueg Tov abAnTicpov). H pébodoc tov
dvHoL EAEYYOL (co-twin) Tapovctdlel Eva PLEYOAO TAEOVEKTNLOL MG TPOG TNV
dopkn opordtnra (BA. Ramm und Hofmann 1982) tg opddag eréyyov pe v
nepapatiky. I[lépa amd tovtéonun nikio, @EOA0, KOWEOVIKOOUKOVOUKO
nepPdiiov, tomo, OaPimon, KAm, n opdoo eAéyyov mapovclalel TV 1o
YEVETIKN] TOON EMWOEKTIKOTNTOS TOV TPOCOUPUOYDV 1TNG  TPOTOVNONG
(mpomovnTikdTNT), He omotélecpo  vo  givar  gudidkpirn  kdBe  pkpn
dwapopornoinom. 'Etot o apBudc tov Levyopudv tov didvpmv prnopet va eivor
UIKPOTEPOG amd TV aplipd TV TEPUTOCE®V KAOE GAANC opddag mov
ovykpoteiton amd kavovikd tainfvopd (Deming 1961).

To mpoPAnua dpwg mov dnuovpyeitan oe eEopetikd pikpo delypo SdvUOV
gtva, Ot dev e€etdleton 1 emidpOoT GE APKETES OPYOVIKEG HOVADES, ETGL DOTE
va OIVETOL 1Ol OVTITPOCMOTEVTIKY] EKOVA Y10 TNV EMIOPAOCT] G€ OAOKANPO TOV
TANOLGUO  (YOPAKTNPIOTIKOG TEPLOPICUOG OTIS Epevveg pe 1 Cevydpr MZ
dwvpwv) (Gesell 1942). Amodektog mpémel va Bewpeital oG ek TOHTOV €Vog
apOpog yopw ota 10 Cevydpra S100pwv.

Ady® TOV TPOKTIKOV OLGKOAM®MY TOL VINPYOV OTNV avevpeon Twv MZ
dwdnmY, N €pevva avt cvuPifdomnke pe tov aplBud tov 9 Cevyapudv. Ag
onuewmdel, 0tL otig apyés petproels tpoonAbav 18 Cevydpia S1dOp®Y, aALd
otV mpondvnomn coppeteiyov teAkd 10, and ta omoia 1 (evydpt diékoye petd
TOVG 3 pNVeG.

6.1.3. Ov peTprjoseig
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Oleg o perpnoelg ovvodevoviar and kdmowo ocedipa (PA. Kiewsobpag
1991). Xmv épevva oavty kKatoPAndnke mpoomdbeln vo meplopiotel 61O
eM16TO duvaTO TO TLYoio AdBOC, datnpdvtag otadepés TIc cLvOnKeg TOV
HETPNOEDV (TOVAGYIOTOV OTIC E€PYOOSTNPOKES HETPNOEL). 26TOGO GTOV
npocdopopd g VO, max, n Podoyikny SokOUOVGT KOl TO TE(VOAOYIKO
AaBoc mpokarovv pia 5.6 % petafAntdtra 6Tov TPocOIopIGUE, 0PELOLEVN
mive ond 90 % oty Proroykn petafAntomra kot Aryotepo amd 10 % oto
teyvoroyikd AdBog (Katch et al. 1982). To avtictoryo teyvoroykd AdBog ctov
TPOGOOPIGHO TOV YOAAKTIKOO 0&E0¢ Kuvpaivetar yOopw oto +0.25 mmol/l
(0ONUOC. HETPNOELS), €lvOl € UIKPOTEPO OV YIVETOL OVTOUOTN OVAUEE TMOV
oykov (Mader et al. 1979).

H e&dhetyn evog ovomnpatikod AdBovg eEacparicnke pe Ttov Eleyyo Kot
M Pabuovouncn tov €£0mAIGHOD OV YPNCLUOTOOVVTAY GTIS HETPNCELS (PA.
Mebodoroyin). Xe kdbe mepimtwon mov vanpye vmoyia AdBovg n puérpnon
eravorapPavotay. Edd mpénel va avoaeepbel 0TL 610 TEAOG TV EVOLAUEC MOV
petpnoewv (otovg 3 punveg), oAAdyOnKe GTO €PYOOTIPOUETPO O SENSOr TOL
avaALTH TOL 0EVYOVOV, AOY® EBopdg amd to ypdvo. Ot Tedevtaieg LeTpPNOELS
OV £YIVOV GTO EPYOCTIPOUETPO TPV TNV GAAXYT] NTAV EVOL LEPOG TNG OPOUIKNG
owovopiag kot g KivnTikne. H exdoyn emnpeoacpod tov petafANTdv avtdv
o Kamoteg meputtwoelg eéetalopévov culnteitol 6To KedAaio 6.5.

Onwg emonuaiveror and tovg Katch et al. (1982), mpémer va diveton
TPOGOYN OTNV EPUNVEIDL TOV ATOTEAECUATOC TNG TPOMOVNONG, OTOV OVTN
otmpileton o€ €va pikpd T0oc0ooTd PeAtimong Kot wiaitepa 0tav otnpileTot og
o pétpnon mpwv Kot PeTd v mpomovnon. To mpofanpa avtd mepropiletan
ONUOVTIKE dTov LIApYEL opado EAEYYOVL KOl EAayIGTOTOLEITON OTAV YivovTal
TEPLGCOTEPEC UETPNOELS, OMG GTO EVOLALEGO TNG £PEVVAG OVTNG, OTOTE YivETOL
EexaBapn kdmowa Tdom, EPOGOV AT LITAPYEL.

6.1.4. H mpomtovnon

H mpondvnon mepreddufove dpopkés empopdvoelg pe évroon Kotd HEGO
6po £10 % g TovTNTOS TOL avaEPOPLov KAT®PALOV. To g0pOC TV EVIAGEWV
Kopovotay petasd tov 85 % kot 120 %. To aviictoro €0pog 6e TMOGOGTO TG
VO, max Nrav nepimov 75 % pe 97 %. To -10 % tov AK avrtictoryodoe
nepinov 610 80 %, 10 +10 % 610 93 % Kot 10 avaepOPro KatdEAL 6to 86.5 %
mg VO, max. Mg o évtaon tng mpomdévnong Aowmdv, mov KupdvOnke Kot
avtietoryio avapeso 6to 75 % kot 97 % g VO, max 1 mepimov oto 80 % pe
99 % g néyomg KZ, Bewpeitar BEPato 01t Eemepvidtay 10 KATOPAL EVTOGTG,
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onmwg kabopiletar otovg evilikeg (ACSM 1990) 1 6nwg opicOnke (ynAdtepa)
o€ oplopéveg épevvec pe modwd (Massicotte and MacNab 1974, Stewart and
Gutin 1976, Petratis et al. 1983). Onwg emonuaivetoar ot Pifioypagio, N
YoM TOL avaepOPLov KATOPALOD GTOV KABOPIGHO TNG OTOUIKNG EMPAPLVONG
amotelel Eva AoQOAESTEPO LETPO UETAPBOAKNG AVTOTOKPIONG TOV OPYOUVIGHOD
(Katch et al. 1978).

210 mPp®TO TPiUnvo TO pEYOAOTEPO HEPOG TNG Tpomdvnong &eixe kabopd
aepofro yopaktipa (kdtw and to AK), eved 610 dedTEpO TPiUNnVo 1 PapvTnTa
petatonicOnke oe ev pépet avaepofieg emPapvvoelg (mhvo and to AK,
ehappa kot pétpro yohoktikeés) (BA. 4.4). To €ldog avtd g mpomdvnong
anéPrene oV emitevén UEYIOTOV TPOCHPUOY®Y GTNV aepOPilo avtoyn Kot
EWIKA 0TI dVO AVTITPOCHOTEVTIKEG TNG TOPUUETPOVS, TO OVOEPOPLO KATMPAL
kol v VO, max.

E&etaobnkav mpdobeto kot  dAAEG  UEYIOTEC  KOPILOOVATVEVCTIKEG
TOPAUETPOL, 1 KIWWNTIKY] TOVG, TOPAUETPOL TOV YOPaKTNPILoOvV TN SPOUKN
owovopio, M HEYIOTN YOAOKTIKY 1KOVOTNTO, 1M ovoepdfia  oyaAaKTiKn
wKavoTTa, KOOGS Kol COUOTIKA YapakTnpoTikd. OAa avTtd amoteAovv peyeon
TOL UITOPOVV Vol EMNPENcHoVV amd TV Tpondvnon mov epapuocinke. Qotdco
dev pémel vo BempnBel 6t ) Tpomdvnon eiye E101KO YAPAKTIPO Y100 OAES AVTEG
TIG MOPAUETPOVS Kot OmEPAETE OE UEYIOTEC OLVOTEG TPOCOPUOYES. g €K
TOVTOL €VOEYOUEVEG ONUOVTIKES HETABOAEG 1 un petoforég dev mpodikdlovv
éva LEYIOTO QITOTEAEGLOL 1] LLOL OVOETEPT EMLOPOLOT.

[Ipéner va avapepbel emiong, OTL oI SWUPKEWL TOL TPOTOVITIKOV
TPOYPAUUATOS VINPEE oL TTAOGCT TNG TPOTOVNTIKNG EMPAPLVONG, TEPITOL
Katd 50 %, otn dbpkew TV €0pT®OV TV Xplotovyévvav (oxnua 4-2). Xtig
00 PBoopadeg TV SAKOTMOV OV YIVOTOV TPOTOVNON TIS WEPES TOV EOPTAOV.
Metd v mdpodo 2 eBdopddmv amd TG SOKOTES TPOyHaToTOOnKay ot
evoldpeceg petpnoetg e Epevvag (PA. 4.3). H mbavy| enintwon g mopandve
pelwong g TPOTOVNONG OTIG TIUEG TMV EVOLAUEC®V UETPNOEMV (3 HNVEQ)
ov(nreitol oTo ETOUEVO KEPAAOLOL.

H d1bpketa tov tpomovicemv kopouvdtay and 1 éog 1.5 opa. Qg ek tovTov
T0. TpomovNTIKG epediopata, amd mhevpds ddpkKelog EEmepvoV KOTA TOAD To
kaBopiopéva opa (ACSM 1990).

To Bua ¢ cvyvoTTog TV TPOTOVNoEOV/PIOUASN OTOTELEGE AVTIKEILEVO
mpofAnuaticpod mpv v deEaywyn g épevvac. Kartd tovg Davies and
Knibbs (1971), Pollock (1973), Bouchard et al. (1980) n Beitioon g
aepofrog wovotntag Kabopiletar kupimg amd v Evtaom Kot TV StpKELD TG
TPOTOVNONG. L26TOGO Kal 1) GLYVOTNTO TNG TPOTOVNONG TOHlEL Eval GNUOVTIKO
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poro, Otav mpodkeltal ywo 3 N ywo 5 mpomovnoelg ™ Pooudda. Me onpeio
avaeopds v peyoAvtepn ocvyvoétto (10t OpMC cvvolkn emPdpuvon o€
évtaon ko mocdtnra) ot Meller und Mellerowicz (1968) dwamictwoav pa
katd 15 % peyolvtepn Peitimon g VO, max oeg évav omd Svo
povoluymTikos 0100 oVG oL TPpoToVHONKaV Yo 6 Boouddes, pe 1 Kot 6 popég
Vv Boopdda avtictoryo o Kabévag.

Ymv  épegvva  avtr, AOY® TPOSOeTmV  LTOYXPEDGE®Y TOV  JOVU®V
(ppovTioTiplo KAT.), pio. cuyvOTNTO TPOTHVNONG HE S5 PopEG TNV efdopada dev
ntav dvvatn. g ek TOLTOV 1) ATOYN, OTL EVOEXOUEVAS Ol TPOGAPLOYES Ba Tay
HEYOADTEPES OV Ol OIOLHOL NG TEWPOUOTIKAG ONAONS  TPOTOVOVVIOV
TEPLEGOTEPES POPES TN POOpAd, Oev pumopel V' amokAelcOel.

[Mpéner va toviebel téhog 411 N mpomdvnon amevbuvdtav ce aydplo TG
mpoepnPucng kot epnPkng niwiog (11-14 ypovav). Ta amotedéspoTo OVTNG
™G €pELVOG £YOLV 10XV YO TNV GLYKEKPLUEVT] MAKIOL KOL TO GUYKEKPIUEVO
@OAO.

6.2. Broloyiki] opipoven Kot cOpaTiKEG peTaforég
6.2.1. Broloywn opipavon

Ta mévte otddo wpipavong tov evAlov (Tanner 1962) mapéyovv Tig KOPLEG
evoeiEelg Kaboptopov g avartuElakng eAcnS TOV SIOVU®Y. XopaKTNPLOTIKA
eMiong ™G OKEAETIKNG avanTLENG divouy Tpocheta ototyeia, dedoUEVOL OTL G
KOG Topdpetpo dgv SOmMIOTOONKE 0L OMUOVTIKY dlopopomoincn twv
TPOTOVNUEVAOV OO TOVS ATTPOTOVITOLS SLOVLOVG,.

To oynua 5-3 delyvel To PECH GKEAETIKA YOPAKTNPIOTIKE OvATTLENG TOV
ddvpwv og KAbe €va amd ta 5 otada. H kopbewon g aAipatikig adénong
0V ovaoTApoTog eoaivetal vo Pploketal ota otadw 3 Kot 4, 1 GALATIKY
avénon TV Kate dKpwv 610 6TAS10 2, TPV TNV GALATIKY adENCN TOL KOPLOV
(otaoto 3). H aApatikn adénon tov ave dKkpov mopatnpeitol LT TV avénon
TOV K4t dkpov ota otddw 3 kor 4. H oyxetikd peyddn ovénon tov
OVOGTHUATOG KOl 6To oTdda 2 kot 5 Oa mpémet va opeiheton o€ amdkAon g
OALOTIKNG abENONG TOL OVOGTIHOTOG OO TIG EMUEPOVS PACELS MPILOVONG TOV
YEVVITIKAOV OPYAVOV.

Kotd tov Tanner (1962) m olpoatikn odEnomn Tov GVOGTHUATOS KOt
YEVIKOTEPOL TOV OKEAETIKOV OlOGTACE®V PPIoKETAL GE OTEVI] YPOVIKN
OAANAEEGPTNON UE TNV OAUATIKY adOENoM TOV YEVWNTIKOV 0pyavev. Qotdco
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LEAETAOVTOG KOVEIG TPOGEKTIKA TNV OVOPOPE TOV GLYYPOPEN GTNV OALOTIKY
avénon g epnPeiag Katavoel 0TL, EKTOG ATO TNV YPOVOAOYIKT ATOKAION TOV
yeyovotmv pe Baon v nueporoylaky nAkio, n ypoviky oxéon (cuyva Kot m
aAAnAovyi) TOV ETUEPOVG CKEAETIKAOV ALENCEWMY KoL TV PAGEDMV OPILOVONG
TOV YEVVITIKOV 0pyavev dev etvat amdivta otabepn).

‘Etol ovppwva pe tov Tanner (1962), po mpodtn €voeltn évapéng g
epnPelag oto aydplo, amoTeAEl N EMTAYVVOT TNG AVATTLENG TOV OPYEMV Kol
T0V O0oyeov. 1 ypoévo mepimov apyodtepa apyilet n oApoTiKy ovENCT TOL
aVOoTNUATOG Kot ToL Téove. H avénon tov kdtw dxpov mponyeitor kotd 1
TEPImOV YPOVO NG AENCTG TOL KOPHOV, EXOVTAG GTO EVOIAUECO TNV avENGN
tov avaotnuotog. H oApotikny avénon g poikng pdlog axolovBel tnv
KOPUO®OT NG avENONG TOV OVOCTNUATOS UE OmOoTOcn 6 pnvav, svo mn
aApatikn avénon tov copatikod Admovg mponyeitar katd 1 mepimov ypovo
(eppoavn ota 2/3 tov cuvOAOL TV ayopldv). O cvyypoaEEag emionuaivel
®oTOCO, OTL M AAANAOLYI0 AVTAOV TOV TUTIK®OV UETOPOADY OV lval akpPmg
1o o€ 6Aa ta dropa. Ot amokAicelg Tov mapatPovVTOL OUMS EIVOL CNULOVTIKA
KpOTEPEG O GYEOT UE TIC OMOKAIGEIS TV YPOVIK®V onueiov ota omoio
eppavifovtot.

H xatavoun tov d1ddpmv ota 5 otddia oto oyfua S-1 dwaxpivel 3 (evyapa
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EXHMA 6-1. Atopikég Tég avénong Tov OvaoTAHOTOG OTOVG 6 pnveg g
TPOTOVNONG Y10 TOLG S1OVUOVG TNG TEPOUATIKNG KOL TNG ORAdAG EAEYYOV.

169



AUV (K4t amd 10 6Tad10 2) oty edomn ¢ mpoepnPeioag (BA. 4.1.2.). Av n
KOTOVOUT] GLUVOLOOTEL UE TNV adENoN TOV AVACTNLOTOG, TOTE TAPEYETUL £Val
CUUTANPOUATIKO oTotyElo. XT0 oyfua 6-1 divoviar ot atopikég avENGES e
TNV KOTOVOUT ToVG o€ kbBe o1ddio. Me e€aipeomn 10 TpmTto (gVYAPL 6TO GTASIO
1, to vrorowma 6Vo @aivetoar va Ppiokovior "umpootd" ov Evopén g
oApatikng avénone (avénon >3 cm). Avtd sivon 1dwitepo eREAVEG GTOV
TPOTOVOVEVO O1dLHO TOL Tpitov Levyaprov. Edm dlamotdveral puo pikpn
amoKAlon TG Kotdtagng tov ddumv oty tpoepnPeio kot epnPeio pe Paon
NV AVATTUEN TOV YEVWNTIK®OV 0pydvev Kot pe PAor Tig oKEAETIKEG LETAPOALS.
Ymv Tpotn mEpintwon vrapyovv 3 Levydplo otnv mpoepnPeia, eved otnv
devtepn povo 1. Gvowd peyardtepn Papvnra £xel n kotdtaén pe Bdon ta S
OTAdLL AVATTUENC TOV YEVVITIK®V YOPUKTIPIOTIKMV.

M €€nynon vy v "mpdwpn" ot OoKEAETIKY] avdmtuEn TV dVO
Cevyaprov oto otdoo 1 eaivetarl vo Bpioketal ev pépet otov TPOTO KatdTaéng
™m¢g Proroywng opipavons. Ilpokeyévov va aviyvevBoiv pukpés petoforég
TOV SWOVUOV TNV SLAPKELD TG £PEVLVAG 1 KATATAEN YIVOTAY KOl GTO EVOLAUECO
do otadiov (1.5, 2.5, khmw). Metd v mpomdvnomn kol ot 6 TEPMTOGELS
dOH®Y elyav katataybel oto otddto 1.5 (oynua 5-1). Gaivetar Aowmdv 411 dev
ameiyov moADy ypovikd omd v petafacn oty edon g epnPeiag. Eivon
YEYOVOS TAVTWOG OTL OeV ElYOV ELPOVT TOL OPAKTNPLOTIKA TOL 20V GTASIOV.

Mo dAAn mBovn eEnynon oto Bépa avtd eivar M ¥POVIKN AmOKAGN TG
OALOTIKNG OOENCNG TOV OVOCTAUATOS GE GYEON HE TNV avimtuén Ttov
YEVVITIKOV opybvav. X' ovtf] TNV €KOoyN MPEMEL vo. oQeiAovtol Kot Ot
evoolevyikég dlopopég mov mopatnpovvtal oe pepkd Cevydpla, o Oha To
ot avdntuéne. Ilapd 1o yeyovde 6t too MZ didvpo mapovsidlovv i
aoONTé peyoAOTEPT) OMOLOTNTO GTNV YPOVOAOYIKN EUPAVION TNG OAULOTIKNG
avéNoNg TOL AVOCTIHOTOS KOl TOV oTadimv avantuéng oe oyéon pe to DZ
didvpa, amoxiicels mopatnpovvtar kot ota MZ didvpe (Fischbein 1977a,
1977b, Sklad 1977). H péon evoolevywkn ypovoroyikr| omdKAlon oInv
OALOTIKY] 0ENCT TOL OVOGTHUATOS ovEpyeTal ota MZ aydpia og 0.45 ypovia
(Fischbein 1977a, 1977b).

H petapoin g péong tyung tov otodiov avantuéng otn Stdpkeld Tov 6
UNVOV TG TPOTOVNONG, Y10 OAOLG TOVS SOVUOVS KATH GO GTASIO TPEMEL VoL
BewpnOel o avoapevopevn eEEMEN, GLYKPIVOVTAG TNV HE TA XPOVIKE OpLo TV
otadiwv oty meptypaen tov Tanner (1962) kot Aappdvoviag vrmdym Tig
yYpNyopes puetaforég otnv edaon g eenPeiag. Kopud £voeitn edm yuo enidpaon
NG TPOTOVNGONG OEV NTOV EULPAVIG.
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6.2.2. XkehleTikég petaforég

To6co ol TWWéG TOV OVOGTAUATOS TPV Kol UETA TNV TPomdvnon 0co ot
HeTABOAEG OTO SAGTNUA TG TPOTOVNONG KLUAVONKAY HECH GTA PLGLOAOYIK(L
oplo TOV avTioTOL(®V NAKIOV TOV EAANVIKOVD TANOLGLOV, OT®MG POIVETOL GTO
oynua 6-2. Xe o axpaio 0éon, £€® amd v mocootwaia KAipoka tov 3 %
(néoa ota dpla dpmg Tov x-3¢) Pprokdtav 1 Cevydpt, To omoio mapéueve exel
KOl LETAL TNV TPOTOVNOT).

[MopdAAnia amd to 1010 oynua yiveror katovontd mOGo HKPES eivar ot
evoolevyikég O1opopéc oe oyéon pe T oalevykég Kot TG0 HeydAn ivon M
OHOLOTNTO, TNG TEPOUOTIKNG OUAS0S TPOG TNV opdda eA&yyov. M avtictoym
OLO1OTNTO OUAdWV Y®PIg dOVUOVG eival GYEOV avEPLKTY, Kot Yo, o eE€Taon
TOV GTATICTIKOV VTOBEGE®V LE avAAOYOLS OpoLS Bo amanToHVIOY TPOPAVACS
TV oo TPITAACI0G 0PLOUOC TEPUTTDOCEWV.

O\ec o1 okeAeTIKEG HETABOAES (COUATIKG UK Ko €0PN) OTN OEPKELD TG
npomdvnong elyav to 1010 péyebog kat otic 600 OUAdE. ZNUAVTIKEG SLUPOPES
petalld tv 600 OpAd®mV deV SMGTOOMKAY GE KA TUPAUETPO, YEYOVOS TOV
HOGC OQTVEL VO GUUTEPAVOLUE OTL O LOVOG TOPEYOVIOG MOV EMNPENCE TNV
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EXHMA 6-2. Kotovoun Tov avaosTiHoTos Tov SIOVH®V ¢ Tpog TV NAkia Toug,
7pw kot petd v tpordvnon. To Bélog deiyvel v petaforn yio kdbe Cevydapt. Ta
EKOTOOTNUOPLO. TPOEPYOVTAL A TNV TaveEAMvVia épeguva tv Mavtloypidt-
Meipopidn et al. (1986).
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SLLPOPOTOINGT TOV GKEAETOV NTOV 1] PUCIOAOYIKN OVATTVEN TV JOVU®V Kol
KT EMEKTOOT 1 KANPOVOLUKOTNTO.

Ievikd, v 1ovpn €£APTNOT TOL AVAGTILATOS GO TNV KANPOVOLIKOTNTO
dwmictwoov moALol epguvnTég exTIUOVTOG TNV, &ite pe ™ Pondeia g
KAMaowng pebddov twv owvuwv (Clark 1956, Venerando and Milani-
Comparetti 1973, Pirnay and Grielaard 1983) eite pe v cvoyétion yovémv
mowwwv (Malina et al. 1970, Bouchard 1977, Szopa 1979). Koatd toug
Vandenberg and Falkner (1965) n kAnpovopukotnta gaivetot va givar emiong o
KOPLOG pLOUIGTAG TOL PLOLOD AVATTVLENC TOV AVOGTILLOTOG.

Kopa enidpaon g mpomdvnong 61o avasTnpa dev OOmicTOGOV EMIONG G
dwypovikég €épevveg ot Reznickova et al. (1981), mapakorovBmvtag yo 3
xpévVIeL veapovg abANnTég kol un abAiovpévovg, kot or Wanne and Valimaki
(1984), mapoakorovBdvtag veapovg Opoueic oe oyéon pe pn abAovpévoug.
Kopa enidpaon dev diékpive ko 1 Parizkova (1970) og didotpa 5 ypoévav ce
TPOTOVOVLEVE GUOGTNUOTIKO KOl U1 TPOTOVOUUEVE aydplo. ot QAT NG
epnPeiag, ovte 010 avdotnua o0Te 6g KoMl GAAN okeAeTik) mapdpeTpo. Ot
Ekblom (1969) kot Eriksson (1972) moapatipnoav po oxetikd peydin avénon
0TO OVACTNUO TOV TPOTOVOLUEVOV TOWOV, O HEV TPAOTOS YOPIS o
avtiotoyn avénon otV opdda EAEYYOV, 0 g deVTEPOG TAV® Ol TIG VOPES
Tov avtictoryov mAnBvopov. Kot ot dvo epgvuvntég agpnvouv va evvonbdetl ot
ov{ntnon, OTL M TPOWOVNON E€LVOEL TNV OVATTLEN TOL CVACTHLOTOS, YMPIg
OU®G va Tapovy VITOYN ToLg TNV ProAoyikn wpipavon twv dokipalopévav. To
mOAVOTEPO EIVAL TO YPOVIKO SIACTNUA TOV EPEVVMV OVTMV VO GUVETECE LE TNV
QALOTIKY 00ENGT TOV OVOGTHLOTOG.

M emidpoon ©¢ ek TOOTOL GTO OVACTNUO KOl YEVIKOTEPO OTO UNKN TMOV
0GTMV, OO T GUUUETOYTN OE PLGIKES OPAGTNPLOTNTES 1 OO TNV TPOTOHVNON UE
dpokd yapaknpa, Oo TpEnel va. amokAEIoTEL.

6.2.3. Bapog ka1 copatikd Amog

To olkd copatikd Bapoc avéndnke onuaviikd otn SApKE TNG EPEVVAG
Kol GTIG OV0 OUAOES, YOPIS VO ONUEWOOVV GTATIGTIKG CNUAVTIKES SLOPOPES
HETOEL TV 000 OpAdmV, Topd TNV apOuNTIKE uKpoOTEPN avEnon g
TEPOUATIKNG opdoas. H drapopomoinon tov Pépovg amodidetor wg ek ToHTOL
KLPlOG 6TOV TOPAyOVTa THG AVATTUENG.

H adénon tov Bapovg paiveror va copPadilel kot va emnpealeton ond v
avénon Tov avacTNHATOS. AVTO PAVEPMOVEL O VYNAOG GUVTEAECTIG GUGYETIONG
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0.73 tov avénoewv tov dVo petafAnt@v. Znv oudda eA&yyov, mov Ogv
VINPYE N EMLOPOCT TNG TPOTOVN O G, 1| oYEon NTav peyorvtepn (1=0.79) ar' 611
oTNV TEPOUATIKT opada (1=0.68).

H 1wox0 ¢ «npovopkomtog, Ommg mpocsdiopiletor amd v KAACIKN
pébodo tov dwwdpwv (Clark 1956, Venerando and Milani-Comparetti 1973,
Sklad and Piechaczek 1978, Pirnay and Grielaard 1983), delyvel 0nw¢ kot 6to
avdomuo gt ynin e€dptnon amd v KAnpovouikdtnta, dotvoviag Oumg
ehagpl pkpdtepovg deiicteg h. Ot Sopopéc owtég oTov deiktn umopody vol
oLVOLOCTOLV e oL UHEYOADTEPT  EMWOEKTIKOTNTA ©T0  TEPPAAAOV,
OTIOAOYMVTOG TOPAAANAC KOU TO LUKPOTEPO GULVIEAEGTY] GLOYETIONG OTNV
TEPALATIKT] OUAOAL.

H emoyokm emtdyovon g oavénong tov Papovg Kotd TOvg HNVES
Oxtoppro, NoéuPplo, AskéuPpio (Tanner 1962) oaivetor vo ennpéace
avaAoyo TOVG SOVHOVG Kot TV 600 ouddmVy. Zuykpivovtag Tig TIHEG avénong
0TOVG 3 Kol GTOVG 6 HUVEG TNG TPOTOVIONG, OLUTIGTMOVOVUE GTO TPMTO TPIUNVO
o wepimov durhdota avEnon Kot otig dvo opddes. H dpota téon avarntuéng
LopTUPA Kot £0M TNV KANpovoutkn eEdptnon.

Onoc eaivetal amd Tig LETOPOAEG TOV AMTOV GCOUATIKOD PBAPOVLE KOl TOL
OYETIKOD COUOTIKOV Almovg, N avénomn tov PBapovg TponAde amd SLopOPETIKN
Ny oT1g dV0 OHASES. ZTNV TEPAUOTIKY opdda opeileTan €& oAoKApOL GTNV
avénon tov AZB, gvd otnv opdda eréyxov otnv avénon tov AXB kot Tov
Mmovg. v TEWPOUOTIKN opada Epewve otafepd 1O amOALTO Aimog Kot
HEIOONKE ONUAVTIKA TO GOYETIKO, v otV opdda erfyyov ovéndnke to
amoAVTO, SloTnP®VTAG ORMG 6Talepd TO oYeTIKS Aimog (oynpata 5-5 kot 5-7).

H enidpaon Aowmdv g npomdvnong evromileTor 6T GVGTACT| TOL GMOHOTOG
Kol EWIKOTEPO, GTO TOCOGTO TOL COUATIKOV AoV, pe Peimon Tov VToddpLov
Mmovg, dnwg @aiveror Ko amd TV onuavTikny peiowon tov abpoiocuatog tov
OEPUOTOTTVYDV GTNV TEPAPATIKT OpLdda (oynpa 5-8). Ot d10popoTocELS TV
COUATIKOV TEPLPePEIOV (oynua 5-4) aprvouv va evvonbet 6t 1 avénon tov
VTOOOPIOL AMmTOoVg oTNV OpAdH EAEYXOVL MTAV EUPAVIG GTOV KOPUO Kol OTO
Thve akpo. Xto KAt akpa dev moapatnpninke ko dSpopomoinon g
petafoing otig dVo opdadec, mbavov €€ artiog pog peyadlvtepng avénong g
dmng potkng pdlog oty TEWPOUATIKY OpAda, o€ avTioTddopa g adénong
TOL Mmovg.

levikd eaivetal, 0Tt  aApotiky aOENoT ToV CONATIKOV A{Tovg 6TV @don
g epnPeiog dev VITOKEITOL TOGO GTEVA GTOV YPOVOYEVETIKO EAEYYO KOl LTOPEL
vo meploplotel | va unv gpeoavictel kaBoiov Kdtw amd v emidpacn Tng
TPOTOVNOTG.
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Avdroya amotedéopato OGOV aQopd TNV EMIOPACT TNG TPOTOVNONG GTO
oAMKO BApog Kal TNV 6VCTACT) TOL GAOUOTOS TopaTpnooy kot ot Parizkova
(1970), Reznickova et al. (1981), mapaxorlovBmvtoc Olaypovikd OpAdEg
abrlovpévov kot pn ablovpévav Todldy. XTI £pguves oVTEG 1 avénon Tov
Bapovg cvvodevoToy amd po oNUOVTIKG peyaAvtepn avénon tov AXB og
oyxéomn e ta un abrodueva Taidid, 1 omoia dev TapatnpnONnKe TNV TOPOVCO
épevva. ‘Eva oentd yaunidotepo mocootd Aimovg damot®Onke mapopoing
oT0 cLoTNUATIKG abAovueva madd. ‘Etol to amotélecpa tng doknong oto
AVOTMTUGGOUEVO GMpa, cOpeova kot pe tov Oscai (1973), oeaiveror va
Bpioketor oty peiwon 1M v TPOANYM HoG adENCNS TOV GOUATIKOD AITOVG
Kol oty avénon g aimng palog.

Ov Sklad and Piechaczek (1978) ovykpivovtag MZ xor DZ d1dvpovg
dwmictowoov 4Tt | yNnAn KAnpovopkn eEdptnon tov Bapovg ivar amotérecua
oG yning e€dptnong povo amd v evepyn palo. H pdalo tov Aimovug
VROKEITO TEPIGGATEPO OTNV EMOPOCT TEPPAALOVTOAOYIK®OV Tapaydvtemy. H
Aoy avTn 0eV GLUE®VEL LE TIC YNAES TIES TOV OEIKTN KAN|POVOLIKOTNTOG Y10
70 VOJOP10 Aimog amd v nAwia Tov 10 ypdvev kot tave (Brook et al. 1975).
Qot600 otV €PnPiKn nAkio, AOY® TG XPOVOALOYIKNG OTOKAIONG OTNV EVapEN
TOV OALOTIKOV 0LENCEMY, aKOPN Kol 6Tovg MZ 00OV, eivol TPaKTIKA
dVGKOAO Vo YiVEL (ol WGTY| EKTIUNOT).

H petafoin tov PBdpovg omnv épevva ot mopovsioce TV HEYOADTEPN
evoolevyikn opordtnra (R=.60), an' dheg T avOpOTOUETPIKES TAPAUETPOVG.
Ye oxéomn He TNV OMHOOTNTO OVTH 1 opoldTnTa TG HETaPfoing oto AXB 1tav
younAn (R=.28), evd ymAdtepa Pprokdtav 1n opotdTNTO 6T0 GYETIKO Aimog
(R=.43). Avtd elvan o €voeien, 0Tt | TPOGAPOYN GTO COUATIKO AiTOg 0omd
mv  mpomdvnon axoiovBel i kotevBovvon  eaptdpevny  amd TV
KAnpovopkotnta. H droyn avt evicyvetor PAETOVTOC TO ATOTEAECUOTO GTNV
avdivon g Olaomopds TV ekatooTwiwv petaforov (mivaxog 5-4). H
npocoppoyn kebopileton and v mpomdvnon povo katd 20 % wor kotd 70 %
mEPImov amd TV KANPOVOUIKOTNTO, €VO OV QOIVETOL VO VTAPYEL [
aAANAoemidopacn yovotumov kol mpomdvnong. Mo onuavtiky oyxéon Tov
petafolmv pe 1o apykd eminedo TV TNV dev Tapatnpnnke. g €k TOLTOV
yivetor Katavontd OtL n avénon Tov GOUATIKOV AITOLG KOTA TV (AT NG
epnPelag emnpedleton oe pKpPO GYeTIKA PBabud amd v mpomodvnon tov 6
UNVGOV.

6.2.4. XopatoTomog
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H enidpaon ¢ mpomdvnong 61 6VGTACT] TOV COUNTOS ElXE OVTIKTLUTO Kot
OTNV COUATOTLTIKY] KATATAEN TV SOOU®V TG TEWPAUOTIKNG opadag. Ommg
eaivetal ota oynuata 5-9 kot 5-10, ot avBpomopeTpikég petaforés €& artiog
™G OVATTUENG GTNV OUAd EAEYYXOVL dEV EMMPEAGAV TIG TPELS TOPAUETPOVS TOV
COUOTOTUTOV GTN JpKEDL TV 6 unvav g épevvag. Avtifeto otovg
SWOUOVG TNG TEPOUOTIKNG ONAONG TOpaTPNONKOY CTATICTIKA CNUOVTIKEG
SLLPOPOTOMNGELS OTO TEAOG TNG TPOTOVNONG KO OTIS TPELS TAPAUETPOLG,
evoopopoia, pecopopeia kot eEmpopeia.

Jvuykekpéva 1 0éomn TOV TPOTOVOOUEVOV SIOVUMV GTO GMUATOYPOLLLLLN
TOPOLGINCE UL UETATOMION OO TNV KEVIPIKN-IGOPPOTNUEVT] LEGOUOPPIaL
pog TV Kevipikn e€opecopopeio (cvyk. Garay et al. 1974), evd tov un
TPOTOVOVUEVOV TTAPEUEIVE 0TV KEVTIPIKT e€mwpecopopoia. H petatdmion tov
TPOTOVOVUEVOV VUMV TPOoNABe Kupiwg amd v peiwon ¢ evdopopeiog
Kol avEnon g eEopopeioc.

Or 1pelg mopAUETPOL TOL  GOUATOTLTOL OTOOIOOLV TNV  GUVOAIKN
LOpPPOAOYiOL KOl GUGTACT] TOV GMOUOTOC, LE TN EVOOpop@ia vo yapaktnpiletl To
COUOTIKO ATog, TNV pesopopeio vo xapakTnpilel TNV HOOGKEAETIKN ovATTLEN
(upecog ogiktng g aamng pdalog) kot v eEopop@ion TNV OYETIKN
ypoppkodTnTO TS cpotikng Kataokevns (Heath and Carter 1967). H 1oy0 g
KANPOVOLIKOTNTOG OTNV  SWITOUIKY]  SKOUOVOT TOV  TIUAOV TV  TPLOV
TOPAUETPOV TOV GOUOTOTLTOV, EKTIUOUEV HE TNV KAaown péBodo twv
owvnmv (Kovar 1977, Chovanova et al. 1982), amooeiyOnke mold yniny.

O Kovar (1977) vroloyilovtag Toug copatdtumovg and 14 MZ kol 10 DZ
dtdvpa  aydpio mAwkiog 11-23  ypovdv Kol EKTILOVTIOS TO  O&IKTN
KANPOVOLIKOTNTAG, TPE OUOLEG TIUES Y10 TNV HeGOpHopeio kot TV eEmpopeio
(0.88 xou 0.87 avtiotoyyo) xot pio €A0QPE YOUNAOTEPN TN YL TNV
evoopopeia (0.69). TMapduoteg Tpég tov deixtn (0.78, 0.87 wou 0.86 v v
evoopopoia, pecopoppio Kot eEopopeio ovtictoyya) SwmicTOoHV Kot Ot
Chovanova et al. (1982) e&etalovrag 28 MZ kot 29 DZ didvpo aydpa g
010g nAkiag. Ztnv 1o €pevva ot TIHEG amd To didvpa Kopitolo NTav YOUUNAES
pe e€aipeon v e€opopio. Ot Tipég Tov deiktn ota aydpia deiyvouy ®GTOCO
o YNAN OYETIKN oYL NG KANPOVOMKOTNTOS OTn  Olopdpe®on  Tov
COUOTOTUTOV GE GYEOT e TNV emidpact Tov teptPdAlovtog. Mo peyolvtepn
enidopaon tov TePPAAAOVTOG oiveTaL VO, EMOEYETOL 1] EVOOLOPPIaL.

>10 tedevtaio avtd onueio eaivetol va eEnyeiton Kot T0 OMOTEAECHO TNG
TPOTAHVIOTNG GTOVG SOVIOVG TNG TEPOUATIKNG OLAd0S 6TV Topovsa Epguva H
petmon tov oyetkov Admovg (BA. 6.2.3.) elxe cav amotéhespa ) peimon g
evoopopeiag. Emiong 1o emaxorlovbo ¢ pkpne avénong tov Bapovg oe oyéon
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ne 1o avdotnua giye cav amotéiecpa v avénon g eéopopoeiog kKot tnv
erappa peimon g pecopopeiog. H avantuén npénet va cuvéPaie abpolotikd
otV peTafoAn g pecopopeiog kot eEmpopeiog, agod mapovsioce v 1o
Téon Kot oty opdda eAéyyov (mivakag 5-2).

Me 1t petakivnon g 06omg ToVG 6TO GOUATOYPOLUO Ol TPOTOVOVUEVOL
dtdvpol mpooéyylcav meEPIGCOTEPO TNV 00N TV JPOHE®Y OavTOYNG, OTM®G
nmopovotdletar omv katdtaln tov Garay et al. (1974). Koatd tovg
Xotlnkovotavtivov kot [TovApéving (1987) N copatotumikn kotdtaln propet
VO OOTEAEGEL KPLTHPLO TNG OYOVICTIKNG otdfung tov abintodv. Katd tovg
10100¢ GLYYPAPEIC HElWON TNG PLGIKNG dPACTNPLOTNTAS GE AOANTEG TPOKAAEL
avénon ¢ evoopopeiag kot pHeimon TOV 000 GAA®V TOPAUETPOV, EVO
EMOVAOPOCTNPLOTOINGCT] TPOKOAEL, TapdAAnAa pe TN PeATiOON TG QLGIKNG
Katdotoong, Helwon g evoopopeiog Kot avénom g Hecopopeiog Kot
eEopopopioc. H dmoyn oavty ocopgpovel pe 1o omoteAéopoTo TNG TOPOVGOS
épevvag. o v Olapopomoinon g HecOpopeiag M €ENYNoN mPEMEL val
Bpioketon 6TOV TOPAYOVTA TG AVATTUENG.

H opowdmra tov petafolodv avdpeso otovg d1d0pHovs kabe (evyaplov, cav
OTOTEAEC O, TNG AVATTLENG KOl KOT' EMEKTACT TNG KANPOVOUIKOTNTOGC, YiveTal
awoOnt, PAEmovTOC TIg TIHEG TOL inta-class GLVTEAESTN GLGYETIONG OTA TPia
otolyeia Tov copatdTvmov. Ot petaforég e pecopopoiog (R=.58) deiyvouv
o peyordtepn eEdptnon and v kAnpovopkdmra on' 1t g e€mpopeiog
(R=.54) o g evoopopeiag (R=.41). O R g evoopopeiag dSNAMVEL Ko TV
LEYOADTEPN ETLPPOT| TNG TAPOAUETPOV QLTS AT TNV TPOTOVIOT).

H avéivon g dtaomopdg delyvet mo kabapd tnv peyalvtepn enidpacm g
TPOTOVNONG OTNV evdopopeio ce oyéon pe v pecopopeio ko eEmpopeio
(mivakag 5-4). Ewdwotepa n oyetikn woyxd g npondvnong nrav 21 % yw v
evoopopeia, 12 % yio v eEopopeio ko poAg 7 % yo v pecopopeio. H
KAinpovopukotnta  @aivetor  vo  kabopiler wOp TiIc petafoArég  TOL
COUATOTUTOV, GE HEYOADTEPO TOGOGTO TNG Hecopopeiag kot eEmpopeiog (77
kot 75 %) xou ehoepd pikpotepo g evoopopoiag (68 %). Kot otic tpeig
TOPAUETPOVS JOMIOTOONKE pior WKp] OAANAOETIOpOGT TPOTOVIONG KOt
Kinpovopkomtog (11-16 %), mov o@eidetal KuplG GTNV GLGYETION TGV
uetafordv pe to apywd eminedo. Ot TIHEG TOV GUVTEAEGTY| GLGYETIONG MTAV
0.57 (P<.05) vy v evdopopeia, 0.41 v v pecopopeio ko 0,42 yo tnv
eEopopoia.

6.3. KapowoavamvevsTiKEG TPOGaprOYES
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6.3.1. Méyrotn Tpooinyn o&vydvou

H péyiom mpoécinyn o&uydévov (I/min), axorovBovtoc v évtovn
COUOTIKY ovamTuén ¢ €PnPikng MAKiog, TOpPOVCINGE WO GTOTIOTIKA
onuovtiky avénon kot otig 6vo opddec. H opdda eréyyov, yopic kopud
OLCTNUOTIKY] (QULGIKY OPACTNPLOTNTA, TEPOV CVLTNG TOL GYoAeiov (2-3 dpeg
®.A. v gfdopdda), mapovoiace o avénon kata 10.5 %. H mepapotikn
ouada, pe v mpdobetn emidpacn TG mpomdvnong, €ixe Hio peyoAvTEPN
avénon (14.9 %), yopic dpumg n Pektioon g va SQEPEL CTUOVTIKA OO TNV
BeAtimon ¢ opddag eAEYYOL.

H ocvveyn avénon g VO, max (I/min) ot dudpkelan e avamtuélokng
NAkiog amoteAel o maAd dwamiotwon (Astrand 1952). 'vootd sivar emiong
T0 YEYOVOG, OTL 0 VYNAGTEPOG PLOUOG abENoNG TTapatnpeital ot EAcT NG
epnPeiag (Paterson et al. 1986). Ot Krahenbuhl et al. (1985) oe o ektevn
avackoémnon g Piproypapiog emonuaivovv, 6Tl 1000 €YKAPGIEC OGO Kol
JLYPOVIKEG £PEVVEG PaVEPDVOLV o cuveyn avénon g VO, max, ypovo pe
10 pOvo, amd TNV TPoePnPikn péxpt MV HeTeENPikn nAwic. Xe oyéon pe
Bloioywkn nAkio mapatnpeital 1 10w ewdvo (Mirwald et al. 1981, Kemper and
Verschuur 1981), evd n oipotiky avénon g VO, max ¢aivetor vo
aKolovOel, pe po pikpn ¥poviky KabvoTtépnon, TNV OAROTIKY avénon Tov
avaotuatog (Mirwald et al. 1981). Ztv televtaia vt droyn eaivovtol va
ovue®VoVV Kot ta aroteAéopato Tov Kobayashi et al. (1978).

E&etalovtag v peyardtepn etotla avénon g VO, max cg dtoypovikeg
UEAETEG LE U1 TPOTOVOVLEVO OyOPL, OOMIGTOVOVTAL OVAAOYEG TOGOCTIONES
petaPoréc pe Tovg d1vHOVS TG opddag eAyyov, amd 14-17 % (Hermansen
and Oseid 1971, Andersen et al. 1978, Bailey et al. 1978) péypr 22 %
(Kobayashi et al. 1978). X& Oleg TIC TEPUTTOOELG 1| LEYAAVTEPT ETRGLO VOENGN
TOpOTNPEITAL OTIC MAKIEG TOL GLVOEOVTOL HE TNV CAUATIKA ovENom Tov
avaotquatos. H adénon g ek toutov g opddag ehéyyov yopaktnpiletot
(QLGLOAOYIKT] KOl OTOdIOETOL GTOV TOPAYyOVTO TNG OVATTLENG.

H oyetuc 1y g VO, max (wg mpog 10 copatikd Pépog kot wg mpog To
AYXB) g oupdoag ehéyyov oev  £€0e1fe KOG OMUOVTIKY — UETOPOAN.
Yvykpivovrog ta oyfuata 5-13 kot 5-14 diomotd@voupe, 6Tt Tapd T YPOLLUIKY
avénon ¢ amoAvtng VO, max mn oyxetkn Tt g oev  avédveral,
mapovctdlovtag otoug 3 unveg poloto po téomn yo peimon. To amotéleopa
avtd Jdkooroyeitar omd TV avénon Tov oAKoL, Kobmg kot AXB,
EMNPEACUEVO Kot amd ToV enoylako mapdyovta (PA. 6.2.3.). To yeyovodg ot mpwv
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2 Boopadeg giyav mponyndet ot yioptég twv Xpiotovyévvmv pe po petmon g
TPOTOVNONG, OV QaiveTal va emnpéace Tig TIEG s VO, max.

>m PProypaeioc cuvavidvior CLYKEYLUEVO OTOwElDl OYETIKA HE TNV
e€eMén g oxetwkng VO, max omv dudpkeld g €onPikng mepiddov.
Awypovikég kol eykapoleg €pevveg oydlovtor, mapovslalovtag GANES
aVENTIKY Kot AALEC LELMTIKY TAOT|, £T01 MOTE TO UOVO GUUTEPOGLOL TOV UTOPEL
va Byet glva, 6t n oxetikn VO, max pe v mapodo tov ypovov (otn pdomn g
epnPeiog) mapapével otabepny (Krahenbuhl et al. 1985).

Ot Shephard et al. (1978) dwamicTOoOV [ GNUAVTIKE ETOYLOKT UETABOAN
OTIG TIEG TNG amOAVTNG Kot oyeTikng VO, max o€ ayopila Kot kopitoio nikiog
6-12 ypdvov, pe yniotepeg TEG otovg pnveg NoéuPpro-AskéuPplo kot
YOUNAOTEPES oTOoVG PNveg ZentéuPplo-Oktodppro. Ot cuyypapeic édwoav cav
mBavotepn e€nynon YU avtd TNV EMOYOKN QUGIKN OPUCTNPOTNTO TMV
modtov. Ot avtiotoryeg Tinég g VO, max otny mopovoa EpEvva 0V delvVouV
pi avaAoy”n téon HETOPOANG GE GYECT LE TOV ETOYLOKO TOPAYOVTA.

H mepapatikn opdda mapovsioce po eavepn tdon peyoardtepng adEnong
omv ondivtn T ¢ VO, max o€ oxéon pe v opdda eAéyyov (oynua 5-
13). Ouwg, av xou n avEnomn g TEPAUATIKNG TaV oTHovVTIKN o1 amd tov 1.5
uva g mpomdvnong (6.1 %), eved g opdodag eréyyov povo petd tovg 6
LVES, 6TO TEAOG TNG TPOTOVNONG Oev dloKpiveTol Kapd dtapopd peta&d tov
dvo opddwv, ovte otn péon T ovte oIV mocootiio petafoin. M
emidpaon g mpondvnong oty amdAvTn T ™ VO, max emiPeformveral
OTOTIOTIKA pOvo otovg 3 unveg g mpomdvnons. Evtomileton omAadn éva
afpolotikd amotélecua TG Tpomdvnong o' ekeivo g avamtuéng, 1o omoio
oG dgv eMPEPALOVETAL GTATIGTIKA KOl GTOVS 6 U VEC.

M EexdBapn dpmg emidpacn ™ Tpondvnong OAmGTOONKE OTIG GYETIKEG
Tipég ™M VO, max (ava kg ZB kot AXB), émov 1 adénon e TEPOUUTIKNG
OHAdOGg NTOV CNUAVTIKY amd Tov 1.5 uiva ¢ mpomdvnong, eved 6Ty opdada
gAEYYOL Oev mopatnpnOnKe Kopd onNUOvVTIKY pETABOA otn dudpkeln TV 6
unvov. H avénon g nepapatikng opddag otovg 6 unveg ntav 10.6 % xot 9.0
% omv oyetik Ty avd kg B kot avd kg AZB avtictorya. Ot dopopéc oTig
péceg TEG petd v mpomdvnomn NTov EmMIONG OTATICTIKA onuaviikés. Ot
Jpopés avtég opeilovial Kupimg ot HETAPOAEC pe TN TPOmMOVNON TNG
oVOTOGNG TOL CMUATOS KOl 110{TEPO TOV GOUOTIKOV Aimovg (BA. 5.1.6.).

M avarhoyn oe péyebog dwagpopomoinon s VO, max (15 % ko 10 %
oTNV amOAVTN Kol GYETIKN TN avtiotowyn) danictwoe kot o Ekblom (1969)
og mpomovovpeva 11ypova ayopla petd and 6 unvec mpondvnon, xopic Kot
ONUOVTIKT 010 (pOPOTOINCT GTNV OHAO EAEYYOV. XTIV £PELVO. 0T MOTAGO
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evromilovtatl 600 OVGLUGTIKEG SLPOPES: O) 1 TEPOALATIKT OUAS QOVOTAY VL
Bpioketar otnv aipatikn avénon g epnPeiag, yopic va copPaivet To 1010 Kot
otV oupddo eréyyov kol ) ovveyilovtog TV TPomdHVNON Yoo GLVOAMKE 32
UVES, TO TEAMKO amotéleocpa otnv amoivtny tTiun ¢ VO, max ftav o
avénon 55 % oty mepapatiky opddo kot 37 % oty opdda eréyyov (SnA.
dtpnon g dpopds), VM eV SOMICTOONKE KoMUY dlapopd 6TV avénon
™G oxeTIKNS Tung g VO, max, 1 omoia fjtav 7 % Kot 6Tig 000 OHAdES.

O Massicotte and Macnab (1974) dwmictocav eniong pa Bertioon 15 %
omv andivtn T ko 11 % oty oyetkn tiun g VO, max ce 11-13ypova
ayoplo LETA amd mpomdvnon 6 Poopadwv. H Pedtioon avt) moapoatnpndnke
UOVO GTNV oL oo TIG TPELS TEPAUATIKEG OUAOES TNG EPELVAG, G EKEIVN TTOL
npomovnOnke pe v ynAdtepn évtaon (170-180 o@/min). Xtig GAAeg, KOOGS
Kot otV opddo eEAEYXOV dev mapatnpnOnKe Kopud onuavtikn petafoir. Mo
peyoAvtepn PBertioon omd Tic mapandve mopatipnoe o Eriksson (1972) oty
arndivt (19 %) ko oxetrkn (16 %) tyunq g VO, max, petd amd 4unvn
npondvnon oe 11-13ypova  aydpia. Ot Mahon and Vaccaro (1989)
dwmictocav po pkpdtepn Pertioon oty andivt (9 %) kot o oxeTiKn
(7.5 %) Ty g VO, max, petd and 8 Bdopddeg mpomdvnong oe ayopwa 10-14
YPOVAV.

Katd toug Kobayashi et al. (1978) kouw Mirwald et al. (1981) po onpavtikn
emidpaon g mpomdvnong otnv VO, max eivar dvvatdv va copfel and v
évapén g aALOTIKNG avENONG TOV OVOCTHHOTOG Kot LETA. Ta evprpato Tov
Schmuecker und Hollmann (1973), Bar-Or and Zwiren (1973), Yoshida et al.
(1980) cvpewvovv oty advvapio Bektioong g VO, max pe Tpomdvnon npwv
mv epnPeia. Ta amoteréopata twv Parizkova and Sprynarova (1975)
ocvpuemvovv pe v drnoyn tov Kobayashi et al. (1978), Mirwald et al. 1981),
av Bewpndel O6tL M aApatikn avénon tov egetalopévav oty £PELVA TOLG
onuewodnke amd v nhkio Tov 13 etdv Ko petd. Alpopetikd, pe vopitepn
EUPAVION NG OAMOTIKNG avénong, épyovtar e avtifBeon pe TIC Topamdve
HEAETEC.

e avtifeon pe to mopamdve, to amoteAécpata tov Weber et al. (1976)
delyvouv par onuavtiky Peitioon oty mpogpn Pk nikia (23.5 % évavt
11.8 %), aArd ko enidpacn e npomdvnong oty epnPeia (14,2 % évavt
15.9 %), petd and mpondvnon 10 efdopnddmv oe 4 MZ Cevydpla yia v KGO
nepintwon. Eniong n épevva tov Daniels and Oldridge (1971) divel éva pikpo
1060010 PeAtimong (22 %) ywo pa mepiodo mpomdvnong 22 unvov oe 11-
15xpova aydpua, yopic kapd PBedtioon g oxetkng VO, max. H élhewnyn
ondoaG EAEYYOL EIVOL TO LELOVEKTNILA GTT) EPEVVA OVTY].

179



Kopid onpavrikn Bertioon oty VO, max dev dwumictocav kot ot Stewart
and Gutin (1976) petd amd 8 Poopddes SAEUUATIKNAG Tpomdvnong oe 10-
12ypova aydpa, evdd or Vaccaro and Clarke (1978) Bprikoav po onpoviikn
avénon g VO, max (oyetikng) xatd 17 % petrd and mpondvnon 7 punvov
ommv koAouPnon oe 9-11ypova aydpia kot kopitoie. Mo pkpotepn oArd
onpoavtikn Pertioon ot oxetikn povo tun g VO, max (7 %) mapatinpnoov
eniong ot Lussier and Buskirk (1977) og aydpla kot kopitoia tng mpoe@nPikng
nikiog (otado avamtuéng 1) petd amd 3unvn tpomdvnorn avtoyns. Avaroyo
10600t Pertimong g VO, max (amdAivtm: 7 %, oxetikn 8 %) dwumictwoav
kol ot Rotstein et al (1986), petd amd 2unvn mpomdvnon oe aydplo g
nmpoepnPuknc nikiog (10-11 ypovodv). Mia Betikn| enidpacm TG TPOTOVNONG
omv KoAouPnon oe oyxéon pe TV avamtuén oty mpoepnPikny mAia,
dwamictmoe kot o Gerhardus (1980) og aydpra nhikiog 8-10 xpovav.

INveton katavont Aowmdv n vmoapén cvpeoviag aAdd Kot avtibeong tov
EVPNUATOV OVTNG NG €peuvag HE GAADL €PELVNTIKA gvpNuOTO. X U
TPOoTAOEIDl VO GLVOYICTOUV TO. KOWA onpeio, eKTIHATOL OTL OAEG Ol EPEVLVEC
ot @domn g mpoepnPelac-epnPeiag, yo Eva ypovikd ddotnpo mepimov 6
unvav, otvouv pa Bertioon e amdoivtng VO, max ota mpomovnpéva ayopia,
yopw oto 15-20 %. H ¢@uciohoywkn Peitioon oto 60 dwotnuo amd v
avantuén oeaivetar vo kopaivetor yopw oto 10-15 %. To oamotéhespo g
npomovnong Ppioketor TOTE G€ pol LIKP TOCOGTIOHO d0POPE, TOL UEPIKES
(POPEG ELVAL OTOTIOTIKG CTUOVTIKN KOl LEPIKEG POPEG OV Elval.

[Tpoxeyévou va depguvnBel avorvtikdtepa M enidpact G TPOTOHVNONG
oV £pguva avtn, e€etdotnkayv ot atopikés petaforég otoug 6180 HoVE KAOE
Cevyoprod. H yevetikn evdolevyikn opOlOTNTO EMTPEMEL [t GUYKPIOT TOV
adelpmv kabe Cevyaprov. To oynua 6-3 mTapovstdalel TIG OTOMKEG HeTAPBOAES
0TOVG 010V OVG KaBe Cevyaplov oe kKdBe 6TAO0 OVATTVENC.

Onwg edkoAo SOmMOTOVEL KOVEIS, €lvol EUQPAVEG TO OMOTEAEGUO NG
npomovnong ota 3 Cevydpa tov dwdvpmv oto otédo 1. H péon mocootiaio
BeAtioon twv mpomovnpévev ddHmV ota Cevydpla avtd tav 19.3 % évavt
5.2 % towv pun mpomovnuévev. Xto vrorowta Levydplo (Tov GAL®V oTdimV)
JEV TAPATNPOVVTOL OVGLUCTIKES SLAPOPES LETAED TOV AOEAPDV, CNUELDVOVTOG
ot pev mpomovnuévol pe peon Pektioon 12.7 % ot de ampordvnror 13.1 %.
Yta 2 Cevydpro pddoto tov otadiov 2 kot oto 1 {evydpt Tov otadiov 3 1
BeAtimon TtV anpomdvnTOV SOOU®V TV EAAPPA LEYAADTEPT).

H avoAivtiky avt mapovcioon g emidpaocng g mpomovnong Kol Tng
avdntuéng delyver 011, €va mpdcobeto omotéhespo TG TPOTMOVNONG GTO
OTOTEAEC O, TNG AVATTLENG TapaTnpeitol oty TpoeenPia (otddo 1), dyt dpwmg
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EXHMA 6-3. Atopikég mocootiaieg petaforéc oty amorvtn tun e VO, max
oToVg 6 pNveg g mpomdvnong, Yo kdbe Cevydpt ddduwv, oe KkAbe oTAd10
avantuéne. Aidvpog IT (= mpomdvnong) kot didvpog E (= eréyyov).

Kol otV Obpkeln ¢ epnPkng avantvéng (otdow 2-5). H avénon g
armdAvtng Mg e VO, max otnv 0e0tepn mepintwon eaivetatl vo akoAovdel
avotnpd v adénon tov avactiuatos. Avtd eaivetor Kabapd, cuykpivoviog
To oynpata 6-1 kot 6-3. Ot TPEIG TEPUTTOCELS TV U1 TPOTOVIIEV®Y SOVU®V
pe v eraepd peyordtepn avénon mmg VO, max, cuykpwvOUEVOL LE TOVG
adeAPOVE TOVG, YopaKTNPilovIay amd o [UKPN VTEPOYN OTNV AENCT TOV
avaoctuatog. Téco otovg mpomovnuévoug OGO KoL GTOLG OTPOTOVITOLG
SVUOVG SOMGTOONKE [ CNUOVTIKY] GUOYETION AVAUESO 6TV aVENGT] TOV
avaotipatog kot tv avénon g VO, max (0.77, P<.05). Av oand tovg
TPOTOVNLEVOLG d1OVHoVG e€apefodv Ta Tpia dtopa Tov otadiov 1, 10tE O
OLVTEAEGTNG GVOYETIONG YiveTot YU avtovg 0.93 (P<.05).

Ta otoyeio awtd TovtiCovron pe ta gvpnuate tov Weber et al. (1976),
CUUPOVOVTAG OTNV Amoyn, OTL otV OdpKewW TG OAUOTIKNG adENONG NG
epnPelag dev eivar dvvarn pia emmiéov avénon oy VO, max. Avtifeta ovtod
elvatl duvatdv oty mpoenPeia, evoeyonévmg oty dyun @don g, Alyo mpv
TV EUPAVIOT TOV YOPOKTNPIGTIKOV NG €pnPikng avdmtuéng. H aApatikn
avénon g epnPelag yapaxmpiletal amd o peydin avénon g VO, max, n
omoia TpoPavmg oev pmopel va vrepokeMabel pe tnv Tpordvnon.
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M g€nynon tov mapatnpioemy aut®v entyeipnoav va dmcovy ot Weber
et al. (1976) péom ¢ oppovikng dpactnprorag otn edomn e epnpPeiag. Ot
ovYYpoeilg Bewpov mbavo, OTL 1 OPUOVIKY OPACTNPLOTNTO GTIV NAMKIN VT
etvar péytotn ko kdbe GAdo gpébiopa, Omwg mn mPomdvnor, dev UTopEl va
Eemepaoel v emidpacn| e H avéntikn oppdvn €€ artiog g avaPorikng g
dpdong (mpwteivoosivheon) kal g avénong mov mwpokaiel otn pvikn pala
(Goldberg and Goodman 1969) BewpnOnke cav o mOAVOTEPOS GLVTEAECTNG
Hog T€Tolag 0paonc.

Méypt onuepa Op®g Ol YVAOGCELS HOG Yo TNV ovéNTiK opupovr oev
eMTPEMOLV Lo EekdBapn €ENYNOM TNG CLYKEKPIUEVNG dPAONG TNG OTNV OPLUKT
avénon g VO, max. Ao T YVOOTEG EMOPAGELS TNS AVENTIKNG OpUOVNIG,
OM®G TNV KOTE UAKOG aDENCT] TOV 0GTMV UE TNV avENon TV cLLEVKTIKOV
YOVOpwv, oty avénon tov eredbepov Mmopdv o0&V oTo aipo, oToV
TEPLOPICUO TOV HETOPOAICHOD TOV LOATOVOPAK®OV Kol GtV O1Eyepon Tng
npoteivoovvleong (Hunter et al. 1965, Tausk 1979, Ganong 1985, Guyton
1990), uévo n avaporkny g dpdon' Oo pmopovoe vo cvvdvacHel pe Vv
avEnon g evepyong poikng palag (mov mapatnpeitoar oty epnPeia) Kot v
oAlpatik] avénon ™mc VO, max. AvafoAiikn opactnplotnTo Kol HLIKN
TPOTEIVOGUVOESN TPOKOAODV OUMS Kot GAAEG OPUOVESG, OIS Ol OPUOVEG TOL
Bupeoe1doig kot To avopoyova.

Ot opudveg tov Bupoedohs G GLVOLAGUO LE TNV AVENTIKY OpUdVN KaTd
tovg Tausk (1979) kar Ganong (1985) kabBopilovv v avantuén TOV 0GTOV.
‘Eveon t6c0 avéntikng oppdvng 6co kot Bupo&iving (T4) M tpuwdioBvpoviving
(T3) mpokaiel avénon tov  pvbuoy mpwteivoohvBeong otovg  pdEG
vropuonektopfévtiav nepoapatolwmv (Goldberg and Griffin 1977). Katd tov
Tanner (1962) dev eivar wotoco Eexkdbapo av ot @daon ¢ epnPeiog
emépyeTol P @don avénong (amdivtng M OYETIKNG) NG EKKPIONG TOV
oppovav tov Bupoedovg, ot omoieg @aivetar va mailovv omovdaio poAo
TEPIGGATEPO GTO TPMTO YPOVIOL TNG OVATTUENG.

Acaég etvar emiong av ot dtdpkelo TG epnPelag avédverar n Ekkpion g
avéntikng opudvng (Tanner 1972). O ovyypagéag vmootnpiler 0Tl dev
VIAPYOVV papTLPiEG TOL Vo mEBOLY YO TIG UEUOVOUEVEG TOPATNPNCELS
avENONG TS €KKplong katd TV aipatikny avénon g eenPeiag (Frasier et al.
1970, Wirth et al. 1978) 1 petd amod yopnynon tectootepovng (Illig and Prader
1970). 'Eto1, evd pepikol peuvnTéc mopatnpnoay YNAOTEPES TILES QVENTIKNG

"H avaolucr 8pdon e avéntikng oppovng emteleiton éupeco péom g Spaong ToV
COUOTOUEI VOV, TOV OTOIOV TOV GYNUATICUO TPOKOAEL GTO GLKMTL Kot TOAVOV OTO VEPPQ
(Tanner 1972, Tausk 1979, Ganong 1985, Guyton 1990).
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OpUOVNC TAGGUATOC GE KATAOTOON TMPERog ot Tadld TPoePnPikng Kot
epnPikng nAkiog oe oyxéon pe toug evihkes (Greenwood et al. 1964, Hunter
and Rigal 1966, Westphal 1968), dev damictooay dagopéc amd Mikia og
nAkio Tov Tod1dV, 0VTE KAUE GLGYETION TOV GVYKEVIPMOGE®V LE TOV puOUO
g avantuéne (Greenwood et al. 1964). EE dAlov ot ynAdtepeg TIHEG NG
npepiog @aivetor vo meplopilovral oto ddotnuo TV 2-3 ®pOV pHETE TO
QoyNTO Kot TN VOYTO OTIC DPES TOL VITVOV, EVA TIG VITOAOITES MPEG TNG NUEPOS
Kopaivovtal oto 1 ng/ml, 6nmg kKo otovg eviidikes (Hunter and Rigal 1966).

Axoua M avtomokpion TG avénTiKig opudvVNG oTo OO UETH OO
ocopatikn emiPdpovon (20-30 min) oev mapovotdlel dpopés amd TOLG
eviidikeg (Eriksson et al. 1971, Oseid and Hermansen 1971). Metd omnd
TPOTAVNOT 1 OVTATOKPLON QOIVETOL VO TOPAUEVEL 10100 1] VO LEUDVETOL EACLPPA
omv uéyotn emPapuvon (Hartley et al. 1972). Ot cvykevipdoelg npepiog
petd and mpomdvnon Bewpeiton appiforo av petafdriovror (Malina 1979).
Ta amoteléopata g épevvag tov Zaka (1990) Oa mpénetl va avtipetomicdodv
pe wémowa em@OAaEn, €& outiag TG oplakng avénomg, aplunTikd pn
SLLPOPOTONGIUNG, OO TNV OUAdA EAEYYOV.

Etvar pavepd Aoutdv 6ti, 1060 Yo TIg oppoveg Tov Bupogldodc 660 Ko yio
NV 0VENTIKN OPHOVT] SEV VTLAPYOVY GOPELG LAPTVPIES TOV VO FTKOLOAOYOVV Lud
g€apon g dpdong Tovg otV EACT TG EPNPELOC, AVOPOPLKE [LE TPOTYOVUEVES
NAKieg, Katt mov Bo cuvdEOdTAV pE TNV aApaTIK) avEnomn g VO, max Kot v
oproBétnon g mepattép® PeATimong Tg.

Ao v dAAN Thevpd ) E€apon ™G avATTLENG OTNV TTEPTOO0 TNG OALOTIKNG
avénong g epnPelog omodidetor kvpiwg otnv  avaPorikn dpdon twv
avopoydvev, n omoio @aivetor va eivar aveaptn ond T copatopediveg
(Husmann 1976, Tausk 1979, Ganong 1985). Ta avdopoydva, twv omoimv
ékkpion av&avetor pe ypnyopo pubud kabwg mpiudlovv ot yevvntikol adéveg
(Witepa ota ayopla), opywkd deyeipoov v avdmrtvEn oAld teEMKE
TPOKAAOVY TNV TaHoN NG, YoTi EMEEPOLVY TNV GVYKAON (GLVOCTEMOT) TOV
emPLoE®V oTa pokpld ootd (Ganong 1985, Guyton 1990).

H mnpoteivoavafolikn Opdon Ttwv avopoyoveov kot 1dloitepo NG
TEGTOGTEPOVIIG OTOVG MOEG  €ivar  onuepa mAEov  yvootn. Xopnynon
1€6T00TEPOVNG O€ Tepapatolma tpokarel avénon e RNA moivpepdong ota
pokd  kOTTOpo Kot Kot eméktoon  avénon tov  oynuaticpov tRNA
(ppocopiaxod RNA) kot g mpwrteivooivieong (Rogozkin and Feldkoren
1979). O punyaviopds dpaong Tmv avdpoyovev etvatl Tpoeavmg 1010¢ dTmg 6TIg
GAAEG OTEPOELDEIC OPUOVES: OLATEPAOT] TNG KLTTOPIKNG HEUPPEvNG, GUVOEST LE
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TOV €101KO VIOJ0YEN GTO KVTTOPOTAAGHO, UETAKIVIOT KOl TPOSKOAANGT TOV
CLUTAEYHOTOG OpUOVNG-LTTOd0YEN GE OEcelg TG YpOUOTIVING TOV TLPN VO,
avénon ¢ RNA-moAvpepdong kot g mapaymyng tov mRNA, avénon
avtiotorya Tov TRNA ota pipocdpate Tov KLTTOPOTAACUATOS, adENCT TG
npwteivoouvleong (Lehninger 1979).

Juvovalovtoag Aoumov TV avafoAlkn dpdorn NG TEGTOOTEPOVNG LE TNV
avénon g oty eacn g epnPeiog Bo propovoe iocwg va dobel pa e€nynon
Yo TV oApaTIiKy avénon kot g VO, max. Me v otadiokn, HeyaAn avénon
G €KKPLONG TNG TEGTOGTEPOVNG, OO TO OEVTEPO GTAOIO AVATTLENG Kol PETA
(Fahey et al. 1979) mopatnpeitor kou o oplokn Pertioon g VO, max
(oxetTikd PEYAAVTEPT] TOL PUGIOAOYIKOV OTOVG OTPOTOVNTOVS, 101 HE TOVLG
wpomovnpévoug) (oynua 6-3). Av n adénon g TE6TOGTEPOVNG EKTOG A0 TNV
é€apomn TG avéNoNG ToL AVAGTUATOS GUVEROAE KO GTNV OALOTIKY avénon
™G potkng padag, tote Ba Tav mbavov 1 cuvodevdpevn avénon g VO, max
va moipvel oplakn Tipn Ko £Tot va meplopiletal pia mapanépa BEATioong .

Me Baon 11g Tapatnpnoels apketdv cvyypapinv (Dufaux et al 1981, Calbo
1981, Kindermann et al. 1985, Adlercreutz et al. 1986), 611 6e mapateTapéveg
TPOCTAOEIEC OVTOYNG EMEPYETOL MOl TTMOOY] TNG TECTOOTEPOVNG, 1 Omoid
TOPOAUEVEL GE YOUUNAQ ETIMEON Y10, OPKETEG MPEC UEXPL UEPIKEG UEPES, O
vEdeTe Kavelg 6TL 6" auth TN SdpKel TG AvAANYNG 1 avafoAiikn dpdon g
T€6TO0TEPOVNG Teplopiletan 1 Ko oavactédretal. BéBowa o1 mopatmproetg
aUTEG OVOPEPOVTOL GE EMPOPUVOELS HE OLApPKEWL 2-3 POV GE EVIAIKEG.
Ayvooto elvar ov vmépyer po aviiotoryn ovtamdkpion oTo ool TNG
epnPikng nAkiog oe TPOTOVNTIKEG EMPAPVVOELS AVTOYXNG TOL SAPKOVV YOP®
omv 1 @pa. Ze pio €100 TEPIMTOON TO OMOTEAEGUO TNG TPOTAHVNONG OTNV
@aon g epnPeiag Ba elye mepropiopévo amotéreopa, enedn Ba avéotelhe gv
pépet tov pulud ™e tpmteivoovvieons. Onmwodnmote TEPa amd TOV LLOHETIKO
oLALOYIGUO, TO B ypetdletar diepedvnon).

H mBavn oppovikn oproBétnon g Pertioong g VO, max otnv ¢domn g
OALOTIKNG avénong g epnPeiog, ov Kot eaivetal vo epunveLETAL KOADTEPO
and Vv avoforkn dpaon NG TECTOGTEPOVNG, OPNVEL OPKETE EPOTNUATIKA.
Katd tovg Tanner et al. (1976) n avénon g poikng palog otnv oApOTIKN
avEnon g epnPelag aivetan va kabopiletar amd v avéntikn opprovn, Onmg
£0€1Ee yopNyNoN Kot SoKOmN awENTIKNG OpUOVIG GE TOOLE UE EAAELLATIKT
ékkplon e Avtd dmot®dnke Kol OTov TOPEYOTAV TEGTOOTEPOVY| GE
peydieg 06celc. Avtifeto avénon g Hoikng nalog 6e GLVOLAGUO LE T ANy
o1epoed®V avafolkmv (doping) kot mpomdvnon ovvaung £xel ovakovmOet
and moALovg epeuvntéc (BA. Lamb 1975).
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Mo cuvdvacuéEV OpacT aENTIKNAG OPUOVIG KOl TEGTOCTEPOVIG UTOPEL Vo
OewpnOetl eniong po ToAd mhavny eEnynon. H abpototiky) avty dpdon, mépav
tov Ot1 Bewpeitar mBavd vo mpokaiel v odpatikn avénon (Tanner 1962),
dwkatohoyel v adénom TG OPUOVIKNG OPACTNPLOTNTAS OTNV (AN TNG
epnPelag kot evoeyopéveg TV HEYIGTONOINGOT TNG TPOGAPHOCTIKOTNTOS TNG
VO, max. ['o po mo ovykekpiuévn 0éon Oum¢ amouteitor pio €101KN
gpeuvnTikn e€étaomn Tov BEpartoc.

H mpocappooctikdétnto mTov mTopatnpndnke 6tovg Tpomovnpuévong dtdvpHovg
omv oyxetik] VO, max (6mov Somiot®OnKe Hio. ONUOvVTIKY EMidpoon TG
npordvnong) Ntav and 5.4 £mog 23.8 %. Ot avrtiotoryeg petafoArés oTOovG Un
TPOTOVOVLEVOLG O1dVHOVG Ntav and -6.8 €mg 9.7 %. Daiveton Aowmdv dttL o1
OTOUIKEG HETAPOAEG TTOV EMEPYOVTOL LE TNV TPOTAVIOT GTNV TPOEPNPIKN Ko
epnPwn nAwcio etvor meplopiopéveg (Léxpt 25 %) kar dev POAVOLV TIC TUHES
evnAikov (Yopo oto 40 %) mov avaeépoviar oty Piproypaeio (Klissouras
1972, Pollock 1973, Prud'homme et al. 1984, Boulay et al. 1986, ACSM 1990).
Twég péypt 80-90 % oe eviiikeg (Lortie et al. 1984, Hickson et al. 1977)
eatvovtor amiBoveg kol Ba mpémel vo cuvdvacHovv pe akwvnoio 1 KobloTIKN
Con mpwv v vrofoAn tovg oe mpomdvnon (PA. Saltin et al. 1968, Pollock
1973).

H opotdmta g mTPOGOPUOCTIKOTNTAS KOU TNG METOPOANG AOY® TNG
avdmtuéng dev Ntav peydan. Onwg dwmictodveton and tov mivakoe 5-8 o intra-
class ovvteleotg ovoyétiong ywoo v oxetiky VO, max Mrov mpwv v
nponovnon 0.71, deiyvovtag o peydAn evoolevywkn opotdotnto. Metd tnv
npomdvnon pewwdnke oto 0.55, avepdVOVTAG [0 GYETIKY OVOLOLOTOINGT| TV
dwvpwv oe khbe Cevydpt. O intra-class oGLVTEAESTNG TOV TOGOGTIOI®OV
petafoimv otn ddpkela g tporndvnong (R=-.02) deilyvel 611 dev cvuPadilet
N TPOGOPUOYY| TNG TPOTOVNONG HE TNV KANPOVOUIKY] TAOT TNG OVATTLENC.
@aivetar Aowmdv 6tL 1 mwpooappootikdTTe, (TpomovnTikoTnTa) ™S VO,
max/kg etvar aveEaptntn and v KAnpovopkda.

H ynAn e€dptmon g evaucOnoiog (sensitivity) g VO, max/kg oty
TPOTOVNON amd TNV KANPOVOUKOTNTO, 7OV OmIoTOONKE amd  TOLg
Prud'homme et al. (1984) koax Hamel et al. (1986), Boulay et al. (1986), dev
npénel vo. tovtiofel pe por €€APTNoN NG TPOCAPUOCTIKOTNTOS Ond TNV
KAMpovolkny 1aomn, oAAd omd v oprobétnomn g mpooappoyns. Ot
oLYYPOPELS €0M VITEPAAAAY KOl TOVS dVO S1OVHOVS amd KAOe (evydpt oy 1010
TPOTAVNOT Kol €EETACAV TV OUOLOTNTO TNG TPOCAPLOYNG TOVS, 1| OToie TV
10 omotéAecpa tng mpomdvnons. To péyebog g Pertioong tov Cevyaprodv
(SropopeTikdv yovoTum®V) Yopaktnpilelr v evoucOnoia, ot daPopéc g
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omoiag (etepoyévela g mopeiog PEATiOONG N TOV GLVTEAESTN TAAVIPOUNGNC)
amoteAoVV €va PEPOG TNG dtaomopds T aAAnroeniopaong (Perkins and Jinks
1968, Falconer 1989).

H Aemtopépera avtn, g e£dptnong ond ta avatepa dpla TNG TPOCSAUPUOYNG
dwcapnviCetor and ta amoteAéspota Tov Afman et al. (1989), ot omoiot petd
and mpomdvnon 22 efdouddmv kot oto 0o adéAele MZ kot DZ diddumv
dwmioctwoov po peyodvtepn evoolevykn opototnta oty VO, max otovg
MZ, oAl kou atovg DZ d1d0povg. Avtd deiyvel 6Tt TANGLALovTog T avaTEPO
opa TG mpoocapuoyng o péyebog g PeAtioong dwapopomoleitar povo og
OVTIOTAOUCUO TOV OpYIKOV OlPop®V Kol oty ovcia efaptdtor amd To
avotato 0plo. Puoikd ivatl EDA0YO TO EPOTNUA OV KO KOTE TOGO TO OVATOTO
avtd 6plo e€aptdtor amd To YOVOTLTO 1 Atd TNV OAANAOETIOPACT] YOVOTLTOV-
mpomovnons. Bdon mhviog tov gupnuatOv ovTAG TNG €PELVOG KOl TV
epevvav tov Prud'homme et al. (1984), Hamel et al. (1986), Boulay et al.
(1986) mpémer vo. cvumepdvovpe, 0Tl av ot e€aptdTor amd Tov YovOTLTO,
toTE SLoPOPETIKA Yovidia puBuilovv v euololoyiky avdmtuén e VO, max
Kol Kot EMEKTACT TNV (QOWVOTLTIKY TNG OKOUOVOT KOl OlPOPETIKE TO
avVMOTOTO OPLO TNG TPOGAPLOYNG TNG LE TNV TPOTOVNON.

H VYmopEn ¢ oAAnioenidopacng KANPOVOUIKOTNTOG-TPOTOVIIONG GTNV
BeAtioon g VO, max sktynbnke pe v TE(VIKN TG avdivong g
domopdg oty mapovoa Epevva Yopm oto 20 %, Evavtt 35 kat 45 % yo v
OYETIKN oYV TNG TPOTAOVIONG KOl TNG KANPOVOLUKOTNTAG ovTioTor o (Tivakog
5-9). H tiun avtr| tov 20 % vrodnAdvel po pikpn oe pnéyebog aAld vmopKti
aAAnAoenidpacn, oe avtifeon pe TV mTOAL younAn T Tov 7 % amd tovg
Weber et al. (1976) xat v moAd ynan T tov 50 % ond tov Bouchard
(1986).

To apywod eminedo g VO, max ekppacOnke 011 pmopel va mpokarel Eva
HéPOG NS dlacmopds TG adAniosmiopaons (Bouchard 1986) kabmg eniong kot
mg evaoOnoiog otmv mpondvnon (Prudhomme 1984). daiveton 611 660
YOUNAOTEPO givar TO apykd emimedo TOCO peyaAVTEPT €ival N PeAtimon mov
mopatnpeitor petd omnd éva mpomovnTikd mpoypoaupa. To @awvopevo avtd
umopel vo. opeileTaor otV dPopd NG £VIOoNG TG TPOTAHVIONG Yo TO KAOE
dropo (og éva Koo yio 6Aovg mpdypoppa) (Fox and Mathews 1981), 1| otnv
TPONYOVLEVN CGYETIKN OKVNGio 1] TAOVGLN QUOIKY] dPACTNPLOTNTA TOV ATOUWMV
(Astrand and Rodahl 1977).

H ovoyétion tov apyukod emmédov pe tn petafoin mg VO, max/kg ot
JUAPKELD AVTNG TNG EPELVAG NTAV Yot GAOVG TOVS OOV OVS onuovTiky (1= -0.52,
P<.05). Agv ftav onuaviikny Y®PIGTE GTOLS TPOTOVIUEVOLS KO GTOVG WUN
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TPOTOVILEVOLS, EVAD NTaV UIKPOTEPT GTOVS TTpdTovg (1= -0.35) oe oyéon pe
Tov¢ devTEPOVG (1= -0.56). Avtod onuaivel 6Tt VINPEE o TAON UEYOAVTEPTG
avénong TV Un TPOTOVNUEVAOV OWVUMV HE TNV YounAotepn apyikn VO,
max/kg, e&nyovtog 1o 31 % g dwwomopdc. To o amotérecpa eEnyel otovg
TPOTOVNLLEVOLG d1dVHOVG Lovo éva 12 % g daomopds. Oa mpémel Aowmdv
EMIOPOON TOV OPYIKOV ETMEOOV GTNV SOCTOPA TS OAANAOETIOpaCNG Vo Elvail
TOAD  YOUNAY] (TPOKTIKG OoNUOVTH), OEOOUEVOL OTL EUTEPLEXEL KOl TNV
(QLOLO0A0YIKY] TAoN TG avanTuéng. 'Etol to mocootd tov 10 % mov divetat and
tov Bouchard (1986) ¢aivetot apietd ynio.

ﬁﬁ s e

40}
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{ml/kg/min)

E'D"

V0a max

‘5 1 I i i L
0.0 L5 3.0 6.0

M HNEZ NPONONHZIHZEZ

YXHMA 6-4. TTopeia tov atopukdv petapordv oty VO, max/kg tav did0uwv g
TMEWPALOTIKNG OUASaG 0TN SIAPKELD TOV 6 UNVOV TG TPOTOVIONG.

Ot drapopég g evasnoiog oy mpondvnon and dtopo 6€ dTopo (oyNuo
6-4) ooivetor vo mPOKAAOOV TO HEYOADTEPO WEPOC NG OOTOPAS GTNV
aAAnAoemidopaon. Av Kal 6TV EKTIUNGN TNG TEAELTOIOG EUTEPLEXOVTAL KOl Ol
HETOPOAEG TV UM TPOTOVNUEVAOV SOVU®V, Ol PHETAPOAES TV TPOTOVIUEV®V
avtikatontpilovv v aAinioenidpacn, pe dAlo AOylo o Katd mOGo 1 10w
TPOTOVNOT TPOKAAEL SIUPOPETIKEG TPOGAPLOYES GE SLAPOPETIKOVS YOVOTLTTOVG
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(Klissouras 1976). To péyebog g un mopaAnAotog tov avéncewmv delyvet
TNV SPOPETIKT evocOncia otnv Tpomdvnon.

H vné0eon tov Bouchard and Lortie (1984) yw v vmapén yovotummv
yning kot yaunAng mpocappootikoétntog (high ko low responders), Kabmg
emiong ypnyopng kot apyng avtamokpiong (early wou late response) oev
SKAMVETAL EDKOAN 6TO Oetypa avtng g €pevvag. Onmg gaivetol 6to oynua
uévo o epintwon (onuelwpévn pe 1o PELog) Ba propovoe va yapaktnprodet
ooV YNANG TPOGUPUOCTIKOTNTOG GE GYE0T HE TIC VIOAomeS mepumtmoels. H
TEPIMTOON VT TAPOLGLALEL IO GYETIKG YPOLLUKTY, HeYEAN avénon (23.8 %)
YOPIg vou delyvel Lo apyn N HoL YPYOPT OVIOTOKPLoN. XTIG GAAEG TEPIMTMOELG
UTOPEL Vo O€l KOVEIG KATOEG IIKPES ATOUIKES SLOPOPOTOUGELS, TOV UTOPOLV
va BewpnBovv cav apyng Kot ypryopns aviamdkpions, eV UEPIKES delyvouv
TEPLOCOTEPO €VOL LIKTO TOTO Kol HEPIKES oL oxeOOV YPaUKn avénon. Me
eaipeon ™ o mepimTOOoN pE TV YNAN TPOCOPUOCTIKOTNTO Ol GAAES
delyvouv, pe po pukpr] amdkion v i BeATioon, CLHEOVAOVTOG HE TNV
vdBeomn tov Klissouras (1977), 61t dtopopetikol YovOTLTTOL avTamOKpivovTal
e idtov peyéBoug petafoin o o dSESOUEVT TPOTOVION).

Eivar 00vokoro Aoutdv va Pyel KATO0 GUUTEPOUGLOL GYETIKA UE TO OV £VOG
UEALOVTIKOG TpOTaOANTG Tpémel va yopaktnpileTon amAd kot povo omd Eva
YNAO yovoTumo (apyikd GOvOTLTO), O OTOi0g UE KATAAANAN mpomodvnon Oa
e0dcet TG axpaieg mpocsappoyéc tov mpotadintov (Kiewsovpag 1990), 1 av
avtd pmopel va yivel Ko 6 va 0TO10VONTOTE YOVOTLTO O 0TT010¢ SLaBETEL TNV
téon wog yning mpocappootikotntag (Bouchard 1986). H wo mepintmon pe
NV GYETIKA YNAN TpocapproostikotnTa (23.8 %) dev Ppioketon PéPata og Eva
eninedo Peltimong 60 % ko mhve, dnwg avagépetor and tov Bouchard
(1986). Téc0 dumg M mepimtwon pe TNV YNAN apykn Tun (YnAdg yovoTumog)
0G0 KOl 1 TEPIMTOON HE TNV YNAN TPOCAPUOCTIKOTNTO E€lyov UETA TNV
TPOTOVNOT KOAES Yoo TNV NAKia TOVG EMOOCELS GTNV AVTOYT. AV Kot pHdvo
TEPIMTOON TOL YNAOL YovOTLTOL YopoKTNPicONKE pHETA TO TEAOG TNg
TPOTOVNONG GOV TAAEVTO, TO BEUA TOPAUEVEL Y10 TOV GUYYPAPEN AVOIKTO.

6.3.2. Méyrwotn kKopolokn coyvotnto
Ot oyetikd ynAéc péoeg TEG péyotg Kapdlakng ocvyvotrog (199-206
TOAL/min) oL HETPHONKOV OTOLG OOVHOVG TNG £PELVOG OVTNG  Elval

amoTEAESHO TNG VEAPNS NAKiaG Tovg Kot Ppiokovial 6Ta Oplo. Tov divovot
oTIC KAaowég peréteg Tmv Robinson (1938) kat Astrand (1952).
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H peiwon mov mapoatmpndnke 610 dtdompa TV 6 UNvav g Tpondvnong
KOl OTIC 000 OMAOEG, OV Kol €IVOL GTOTIOTIKG CNUOVTIKY, €VOl OVCLUCTIKA
acnuavtn, av mpooeyfel n pikpn apOuntikn petoforn (opdda eA&yyov amd
206 og 202 kot melpopotiky opdda amd 205 og 200 moip./min). Agdopévou 0Tt
dev evtomiCovTal OTATIOTIKA GNUAVTIKEG dlpopés HeTta&h Tmv 600 opddwv og
KOULG oo TIG LETPNOELS, TPEMEL VO ATOKAIGOEL Lol ETiOpaoT TG TPOTOVNONG,
TOpA TNV QAVEPT TAGM Y. YPNYOPOTEPN KOl UEYUAVTEPT HeEi®OTM OTNV
TEPAPATIKY opdda (oynua 5-16).

Qo1660, dnwg avaeépst o Pollock (1973), wa pukpn peimon g péytotg
KOpOlKNG ouYvVOTNTOG UETA Amd TPOTAVIGN CLVOVTIATOL OTIC TEPICCOTEPES
épevves. Katd tov ouyypagéa 1 peiwon avtn stvor mBavov va mpoépyeton amd
TPOCUPLOYEG GTNV KOPILHL KOl GTO VELPIKO GUGTNO, LE GTOYO LI 1OAVIKOTEPN
Kapdlokn amodoon. Mo avtictoyn peiwon g péyomg KX petd amd
TPOTOVNON GE TOOLA TNG TPOEPNPIKNG Kol €PNPIKNG NAKING GUVAVTATAL OTIG
¢pevveg Tov Ekblom (1969), Eriksson and Koch (1973), eved xopid petafoin
dev mapatnpeitorl otig £pevveg TV Massicotte and Macnab (1974), Weber et
al. (1976), Lussier and Buskirk (1977) kot Vaccaro and Clarke (1978). Ot
Eriksson and Koch (1973) yapokmpilovv otnv ovcio achpovn tv LeTafoAn
(amd 196 og 191 moip./min), eved oty €pevva tov Ekblom (1969) cuvavtdron
M 1010 ewova Pe TV TOPOoVoH EPELVA. ZTOVG 6 UNVEG TNG TPOTOVNONG GTNV
TOPOTAV® £PEVVA, 1) TEPUUATIKY opdda peimoe v péyiotm meg KX and 204
o€ 199 ko n opdda eAéyyov and 198 oe 196 madp./min.

To yeyovog dti kot ot idvpot TG opddas EAEYYOV Tapovsiacay Peimon g
HEYIOTNG KOPOWKNG ouyvotntag HoG kdvel va vmobécovpe Ot dAlot
noapdyovteg mépa and v mpomdvnon (M pall pe v Tpomodvnomn) endpovv ¢
oTH TNV TOpacLUTAONTIK avtidpacn Tov opyavicuov. Tétolor mapdyovteg
elval mBoavov n avantuén kot n eEowkeimon tov eéetalopévov pe to teot. Mo
mBovn un e&aviinon tov egetalopévev oTIG HETPNOELS EVOLAUEGO KOl GTO
T€M0G NG mpomdvnong mpémetl va anokielcOel. BéBaa vdpyovv ko apketol
Aol Tapdyovteg mov ennpedlovv TV Kapdakn cvoyxvotnta (PA. KAieicovpag
1991) ko pmopovV va TPOKAAEGOLV Hiol LETABANTOTNTO S TOAL./min.

Ocov agpopd Ttov Tapdyovta ovamtuln, HEAETOVTOG Kol TG TIWES TOV
Astrand (1952) ywo 11g nAcieg amd 10 €wg 15 ypovav, pa peimwon g pnéyotg
KX xotd 1-3 moAp./min pmopei va Bewpnbel @uo10A0YIKO amoTEAEGHO TNG
emoog avantuéne. M peiowon g péyotg KX og didotpa 1 xpovov (amd
ta 10.5 ota 11.5 ypévia) koatd 3 moApl./min TopaTnpnoaV GE oyoplol Kot ot
Hermansen and Oseid (1971). Meiwon katd 2 kot 1 moAp./min otnv péyiom
KX dwnioctwoe kot o Gerhardus (1980) ce diotnua 1 ypoévov avtictoryo o€
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nportovnpéva (amd 197 oe 195 mod./min) ko arpomoévnta (amd 202 og 201
7oA./min) Toudld T TPoePNPIkng NAKiag.

Amo v aAAn mevpa ot Tapayovieg CO; kat yolaktiko o&h, mov Bempeiton
OTL dlEYEIPOVY TOVG HVTKOVG VITOJOYEIS Kot TPoKaAoVV TNV awéopeinon g KZ
(Stegemann 1984), dev diapopomomdnkav 6to HEYIoTO €pYo 0T SLAPKELD TOV
petpioemv. Mo mbovn eEokeimon pe TO TECT VOEITUL MG EK TOVTOV UE EVOV
TEPLOPICUO TNG OPHOVIKNG SEYEPONG TOL GTPES KOl EWOIKOTEPA TNG EKKPLOTG
TV Kateyolopvov (PA. Viru 1985).

6.3.3. Ov GAAEC KOPOILOUVATTVEVGTIKES TAPANETPOL

Ot dMeg kapOOOVATVELSTIKEG TOPAUETPOL, (OTIKN  YOPNTIKOTNTA,
TVELHOVIKOG  aeplopds, ouyvotnta  avamvong, Or-ToAUOD, OVOTVELGTIKO
TNMKO KO OVOTTVELGTIKO 16000VAL0, 0gV EMNpedcOnKay amd v Tpondvnon,
pe efaipeon 1o Or-moApod otovg 3 unveg g mpomdvnons. Mia
dlpopomoinon ot SdpKeEwD TG £PELVAG, OOV ATOTEAECUO TNG AVATTLENG,
mapatnPNONKe POVO o€ PEPIKEG amO TIG TOPAUETPOLS AVTEG. AvaAvTIKOTEPO
otoyeio mapabétovror yio KaOe mapdpetpo Eeymplotd:

Zot) yopntikétnte. Kotd tovg Astrand and Rodahl (1976) n pérpnon g

COTIKNG YOPNTIKOTNTOG, GOV £Vl LEPOG LOG EVPVTEPNG Uratapiog eEETAoEMY,
umopel va mapéyel TOAVTIUEG TANPOPOPIES CYETIKA WE TNV TAOCTIKOTITO TOV
OVOTTVEVGTIKOD GUGTNUATOC. AV Kol O0mIoTOONKE U0 ONUAVTIKY] CLGYETION
avapeca oty VC kot v VO, max (Astrand 1952), oev pmopei n {otikn
YOPNTIKOTNTO VO, ATOTELECEL £VOL OEIKTT TG PLOIKNG KoTdotaong (Astrand and
Rodahl 1976) 1| axdéun tng xvklogoploavamvevotikng katdotaons (Cureton
1936). Ov Palatsi et al. (1980) mopatipnoav o CNUOVIIKY] CLGYETION
avapeoca otn ovvapkn Lotiky yopntwkommra (FVC) koa v VO, max ocg
onpiviep Kot pun abAodpevovg, aAld dev eVIOmIoAV KOUY GUGYETICY| TOVG GE
dpopeic avroyne. Qg ek tovtov Bewpeitan amiBavo va €yel Kamowa enidpaocn n
wpomovNnon otV {OTIKY YOPNTIKOTNT, TPAYUO TOL SomeTOONKE Kol otV
TOPOVC EPELVAL.

H avénon 1600 g VC 6co ko ¢ FEV; (g 14éng tov 10 %) mov
mapotPNONKe Kot 6Tig dV0 opddeg TV SOVHU®Y 6TO SoTNUA TOV 6 UNVaV,
OPEILeETOL OMOKAEIGTIKG GTOV TOpdyovta TS ovamTuENG. Mia tétota avénon
dkatoAoyeitar GUYKPIVOVTAG TV HE TIC TIHES TOV OVTIGTO MV NAMKIOV OTIg
neiéteg twv Robinson (1938), Astrand (1952) kot Hollmann et al. (1965),
KaBog emiong kat Andersen et al (1980).
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Ilvevpovikég agpropdc. H adénomn mov mopatnpnbnke otov péyioto

TVELVHLOVIKO OLEPIGHO KOl OTIC OVO OUAOES TOV OOVUMV OQEIAETOL ATOKAEIGTIK(
otov mapdyovta avdmtuén. Onwg eaivetatl kot oto oynua S5-11, ot dvo opdodeg
napovsiocay TV 10t avénon, Yopic Kopd oVClaoTIK) d10popoToincn 61N
JupkeLa N 610 TEAOG TNG TPOTHVNGTG.

Muw moapopoln avénon (1 téomn) TOV TVELHOVIKOD OEPIGHOL  OTNV
TEPOALOTIKY] KOl OTNV OpAd0 EAEYXOV G€ TOdLd, Ywpig va dtomioTmdel kopd
dtpopd petald twv opddwv, damictwoay kot ot Weber et al. (1976), Lussier
and Buskirk (1977), Vaccaro and Clarke (1978), evdd dArot cuyypageig dev
dwmiotwoov Kopud petaforn petd amd mpomdvnor (Massicotte and Macnab
1974). Xtic épevveg twv Ekblom (1969) xar Lussier and Buskirk (1977)
JtakpiveTo i Téon PHEYaADTEPNS VENONG OTNV TEPOUUATIKT OUAOAL.

Kotd tov Astrand (1952) n peyordtepn avénon tov HEYIGTOV TVELHOVIKOD
OEPIGLOV TOPATNPEITOL TV NAKIN TNG CAROTIKNAG 0OENGNC TOV AVACGTILOTOG
Kol TOV cOpatikov Bapovg (dtaotua 2 etdv). H apBuntiky avt avénon
etvar mepimov tpurhdcio amd v avénon mov mapatnpnOnKe otovg 6 PNVES
omv mapovoa épguva. H avénon tov 10 mepimov I/min otovg didvpovg g
épeuvag eaivetal va cuvdvdletar (oe ypovikn Oldpkela) pe v avénon mov
avapépetl o Astrand (1952).

Koatd tov Pollock (1973) o Vg max avédvetar cuvinOmg pe v Tpomodvnon
10-20 % otig mpdteg 6 €mg 10 efdopddec. O cvyypapéas emonpaivel ®GTOGO
OTL vmhpyovv £pevveg oTIC omoieg Oev mapotnpnOnke wapd Pertioon.
Aloonueioto eivan emiong Ot O0TIG TEPIGGATEPEG EPEVVEG OV TOpATNPEITON
L0 GTOTICTIKG OTLLOVTIKT LETABOAN.

Meyobtepeg Tég katd 26 % mapompnoe o Gerhardus (1980) og
TPOoTOVNIEVO TTodld TG TTPoePnPikng MAKiag oe oyéon pe oampomdévnto. H
drpopd avénbnke oe 34 % petd and mepiodo 1 xpoévov. Av Kot 6Ty Epguva
QLT VILAPYOVY EPOTNUATIKG GYETIKA TNV TAOTIoN TG Prodoyikng nlkiag Twv
TPOTOVNUEVOV KOl  OPOTOVNTOV ToWddV, iomg teMkd dgv mpémel vo
amokAeloOel o pukpn emidpacn g mpomodvnong, méve and ™ Pertioon g
avamTuENG.

XuyvoTnNTe ovomvons. Amo Tig KAaowég pedéteg tov Robinson (1938) ko

Astrand (1952) eivat yvootd 6Tt 1 HEYIGTN GLYVOTNTO CVOTVONG EANTTMVETOL
kabmng avéavetor N nlkia. To yeyovog avtd ocvvovaleton ag' evdg pe v
avénon tov dykov avamvons (Vr), mov givor mapdAAnin pe v avénon g
VC, kot a@' €tépov pe TIG SUVOTOTNTEG TOV VELPOULIKOD GULOTHUOTOS VO
napdyet éva avénuévo puBud kivnoewv (Astrand and Rodahl 1977).
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21 S1dpKeln TG TOPOVGOG EPEVVAS, OV KOl TAPUTNPNONKE po pikpn tdon
Yo OENOT TNG HEYIGTNG GLYVOTNTOAG OVOTVOTG KO GTNV TELPALATIKY] KOl GTNV
oudoda EAEYYOL, OVCLACTIKA OgV TTapoTPNONKE Kdmow dtapopomoinotn. Avtod
OQEIAETAL TPOPAVAOS OTO YEYOVOS, OTL 1] EKTANPMOT] TOV OVOTVEVCTIKOV
OTOLTHCE®V YIVETOL TEPIGGOTEPO HEGM TNG OVENCTG TOL OYKOVL TNG OVOTVOTNG
Kol EAGI0TO LEG® TG avEnomng g ovyvotntog (Astrand and Rodahl 1977).
0, maipov. To péyioto o&uydvo maipnod kotd tov Pollock (1973) axoiovBel
oe yevikég ypappés v e&éMén e VO, max. Kartd tovg Hollmann und
Hettinger (1980) 10 O, maApov eivar €vag 1oyvpds deiktng ¢ owovopiog Kot
TV omofepdtov amdo0ooNg TOL KapOloKLKAOPOPLakoh cvotiuoatos. Oco
ynAdtepn elvatl 1 TUn 0LV TOGO UEYUAVTEPA £ival Ta KOPIIO-KUKAOPOPLOKA
amofépara.

2mv mapohoo £PELVO 1 TEPOUOTIKY OUAON TOPOVGINCE W0 GTOTIOTIKA
onuavtikn avénon tov O TaApov and tov 1.5 NN uva e TpomdvNoNC, EVD
1N opada EAEYYOV HOVO GTO TEAOG TNG EPELVAG, avTiKaTonmTpilovTag TV avénon
mg avantuéng. H 10w oyéon avénong mapatnpribnke kot omv VO, max
(I/min), dwondvovtog £tot v dnoyn tov Pollock (1973) (nivaxag 5- 7). Zto
TENOG NG TPOTAHVNONG dlaTNPEiTOL Lo IKPOTEPT aplOUNTIKY Stopopd HeTald
TV 0VO OULAd®VY, M ool oG dev givar otatTioTikd onuovtikn. Evromileton
dNradn wa emidpacn g tpomodvnong 6to O, TaAUoV, 1 0moia OT®S Kol GTNV
arolvtn VO, max givat aBpolotikr| oty avénon mge avantuéng.

Awpopég 610 P€Y1oto Or TOAUOD HETAED TPOTOVIUEVOV KOl OTPOTOVNTOV
ooV damiotwoay kot ot Scheusing und Rieger (1964), ot omoieg dpwg dev
NTOV GTATIOTIKE oNUOVTIKEG oTIg NAkieg Tov 12 kan 13 ypdvwv. O Gerhardus
(1980) mapatpnoe GTATICTIKA CNUAVTIKEG OLPOPES UETOED TPOTOVNHEVOV
KOl OTPOTOVNTOV TOUdLDV TNG TPOEPPIKN¢ NAKiag, ot omoieg avENdnkay petd
mv whpodo 1 ypovov. [MbBavég dapopés motdco oty Proroyikn nikia twv
TV devV eAEYYOMKAY Kol GTIC SV £PEVVEC,.

H "mepropiopévn" emidpacn g mpomdévnong oto péyioro Or moipod
eaivetal va e€aptdtot €€ {Gov amd TV TPOTOVION Kol TNV KANPOVOLIKOTNTA
(38 ka1 39 % avrictoya, wivakag 5-9). Katd 23 % to amotéhespa kabopiletan
amd v aAAniocmidopacn yovotumov Ko mpondvnong. Emiong n petafoin pe
mv enidpacn g npomdvnong dev eaivetar va cupPadilel pe v avtiotoym
petafoAn g avamtuéng, Omm¢ @aiveton oamd TOov intra-class cuVTEAESTY|
OLOYETIONG TV gkoTooTaioV petafoiav (nivaxkag S- 8). 'Etol 1o péyioto O,
ToALoD  elvor  mpoeavmg évag meplocdtepo  "evaioOntoc" delktng oy
TPOTOVN G, GLYKPIVOVTAG TOV pe TV amoivtn VO, max.
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AvanvevoTikd mniiko. To ovamvevotikd mnAiko dev moapovcince Kdamolo

petafoAn mov va oyetiCetar pe v emidopacn ¢ mpomdvnons. Kai ot dvo
opdoeg £de1Eav Lo apOUNTIKE LEYOADTEPT TIUN HETA TV TPMOTN HETPNOT), TOV
KopdvOnke oto 1.15 (mivakag 5-7). Q61660 dev dopaiveTar KAmolo Taon amod
LETPNON GE UETPNOT), TOV VO OIKOOAOYEL TNV €MidpaoN KATOOL amtd TOVG dVO
TOPAYOVTES, TNG TPOTOVIONG 1] TNG AVATTLENG.

O Robinson (1938) diékpve o avENTiKn TAOoTM TOL OVATVELGTIKOD TNAIKOL
Katd v eEdvtinon pe v advénon g NAKiog, eve ot PEYOADTEPES TUUES
napbnkav amd dropo nmAwkiog 20-55 ypoévov. Mo 101 avéntikn téon og
TPOTOVOVUEVA KO U1 TPOTOVOVUUEVE TTondtd nAkiog 8-10 ypovav dwumictwoe
kot o Gerhardus (1980) petd v mwhpodo evdg ypovov. Ta mpomovoleva
modld giyav otabepd peyorvtepeg TEG. Mepikéc €peuveg oe Toudld divouv
petd v mpomdvnon ehappd peyodvtepes (apOunTikd) TYES aVOTVELGTIKOD
mnAikov (Daniels and Oldridge 1971, Eriksson 1972, Massicotte and Macnab
1974, Vaccaro and Clarke 1978), eved dAAeg divouv Tic 101eg N eAappd
pkpotepes (Weber et al. 1976, Gilliam and Freedson 1980).

@aiveror Aowmdv aniBavn 1 dmapén wog enidpaocng g TpondvNong otV
TIUN TOL OVOTVELGTIKOV TNAiKov otnv e£dviinon. M oyxéon pe v avénon
™G NAIKiag péxpt v evnAikioon mlovdv va vapyel, cuVOLALOUEVN UE TNV
TOPOY®YN KOL OvOYN HEYOADTEPOV GLYKEVIPDCE®MV YOAUKTIKOD 0&EOC
(Robinson 1938). Kot ¢' avty v damoyn ®otdc0 VIAPYOLY TOALES
EMPVAAEELG.

AvorrvevoTikd 16000vapo. Koatd tovg Hollmann und Hettinger (1980) 1o

OVOTVELOTIKO 16000Vapo amotedel €va a&ldAoyo Kputnplo aEoAdYNoNG TOL
emmedoL £EAVTANONG TOL SOKILALOEVOL GE L0 GTPOEPYOUETPIKT] SOKLLOGTAL.
Otav Eemepviétan po Ty 30-35 16te 0 dokpaldpevoc Bpioketal oTo avaTOTO
opl ™G cOUATIKNG amodoons. Ot Tipég Tov avamvevoTikoh 1600VVALOL TOV
petpnOnkav oty épevva avt katd TV &Edviinon Tov dokipalopévav
Eemepvovoav v Tiun tov 35 (wivaxag 5-7).

Ot TYéC TOL AVATVELOTIKOD 1G0JVVALOVL OV  TOPOLCIOCHV KO
dlapopomoincn ot StapKELD TNG Epevvag, Le eEaipeon TV evoldpeon HETpnon
ommv opdda ehéyyov, 6mov mn Tl Eemépaoce to 39. H Ty ovty sivon
QTOTEAEGLOL TOV LEYOADTEPOV TVELUOVIKOV GEPIGHOV Kot TG Hikpotepng VO,
max (mivakag 5-7) wou glvorl teAeiong aniBavo va €yel kdmowo oyéon Ue Tov
TOPAYOVTO TNG OVATTUENC.

6.4. IIpocappoyés 610 avaepofro KaTOPAL
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To avaegpdfro KaTOEAL TAPOVCINCE [0l GNUAVTIKY] UETABOA ™G TPOS TN
dpoukn TayvTNTo Ko TV TpOSANYn o&uyovov, eved dev d1apopomo|dnke mg
TPOC TO TOGOGTO NG TPOSANYNG 0ELYOVOL Kol TNV KOPOOKT CLYVOTNTO
(mivakag 5-11). Ot onuavtikég PeTaBOAES APOPOVY TNV TTEPAUATIKY] OUAO0 Kot
AVTOVOKAOVY TO amoTéEAESHO TG mpomovnone. H opdda eréyyov £deiée pa
avéntikr] thon pdévo omv  ToyxdTTO.  TOL  OvVOEPOPLOL  KATM®PAOV,
(QOVEPMVOVTOG TNV TAOT TNG avAmTLENG, XWPig OpmG 1 HETOPOAN Vo eivar
GTOTIGTIKA GTULOVTIKY.

SVYKEKPIUEVA 1) TAOT NG avATTLENG otV ToyvuTNTa Tov AK 070 dtdoTNna
TV 6 unvov g épevvoc, avépyetar oe avénon 6.8 %, petoatonifovrog to
avaepofro katdeAl and ta 11.9 km/h (3.3 m/sec) oe 12.7 km/h (3.5 m/sec).
2m BProypapio dev cuvavtdvior aviroyo otoyeion yioo v €EEMEN TG
TaOLTNTOG TOL aVaEPOPLOL KATOEALOD 6TV avartuélokn nAkio.

M pikpotepn taon avénong (2 %, P>.05) mopatipnoav omnv opdda
eréyyov kar ot Rotstein et al. (1986) petd and diotua 2 unvav. Eniong o
un onpoavtikn Pertimon e VO, 610 avanvevotikd AK otnv opdda eA&yyov
(13 kau 5 %), dwmictwoov petd ™ whpodo 2 unvav avtictoyya ot Becker and
Vaccaro (1983) kou Mahon and Vaccaro (1989). Mo tétoln petafoin oegv
napatnpiOnke oty VO, 100 yokoktikov AK oty mapovoa Epgvva (Tivokog
5-11), aAlé obte oty £pevva tov Rotstein et al. (1986), dmov 1 petaforn
ntav +2 % (P>.05).

®aivetor Aoutdv, 4t N TOXOTNTO TOV AVTICTOWEL OTO AVAEPOPLO KATMOOAL
tov 4 mmol/l, mapovcidlel po otadlaky, KPR avENoT He TO TEPACUA TNG
nAiog and v tposenPeia otnv epnPeia. H adEnon avt npogavodg ctapotd
petd v epnPeio, apov pn mpomovnuévor (aepdfia) EVAAKOL AvOpeS EXOVV Lo
uéon tun 3.0 £0.5 m/sec (Mader et al. 1976, Buhl et al. 1982). Avtifeta 0
VO; 610 avaepoplo katdeil towv 4 mmol/l d¢ paivetal va mapovsidlel kdmoto
uetafoin pe v e€EMEN g nilkiog. Mowdlet mepiocdtepo vo akorovbei tnv
adtopopomointm mopeio g VO, max /kg ota aydpa (BA. 6.3.1.).

To mocootd g VO, max mov avtiotolyel 6to KatdeAl tov 4 mmol/l
Bpioketon ymAidtepa ot moudd an' 6t otovg evihkes. Ta mocootd MOV
avagépovtor oty Pploypapic yioo modd g mpoepnPkng mMAkiog
Kopaivovtal kotd péco 6po oto 80-85 % (Gaisl and Buchberger 1980, Rotstein
et al. 1986, Danis et al. unpubl.), evd yia To evijlika dtopa yopw oto 60-80 %
(Liesen et al. 1977, Denis et al. 1982, 1984, Tanaka et al. 1986). Ot ab6Antég
LEYOA®V ATOCTAGEWMV £X0VV TIG 101C TEPImMOL TINES LE TaL TodLd, ONAdT YOP®
010 80-90 % g VO, max (Liesen et al. 1977, Kindermann et al. 1978).
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Ot avtictoyes TWES OTO AVATVELGSTIKO ovoePOPlo KatdeAl Ppiokoviot
yopunAotepa 1000 ota modwd (60-70 % g VO, max) (Becker and Vaccaro
1983, Cooper et al. 1984, Palgi et al. 1984, Mahon and Vaccaro 1989), 6co kot
otovg eviikeg (40-60 % g VO, max) (Davis et al. 1976, 1979, Ready and
Quinney 1982), dtutnpdvtag Opmg o avéioyn dagopd. H dapopd avtr tov
OOV Omd TOLG EVIIMKES OIKALOAOYEITOL OO TIG YOUNAOTEPES CLYKEVIPMOELS
Y.0. TOV TOPOLGLALOLV T TONdLd oTI 1d1eg oyeTIKES (% g VO, max) evtdoelg
emPdapvovong (Eriksson et al. 1971). H andtepn e€nynon npénet va Ppioketon
OTN YOUNAT SLVOTOTNTA TOPAYMYNG YOAOKTIKOD 0EE0G TV TOLIUDV.

M avdroyn €wovo Tapovctalel N KapOlK GUYVOTNTO TOL OVTIGTOUXEL
o010 avaepoPlo KatoeA tov 4 mmol/l. e ocvppovia Ko pe TG TWHES TOV
Kindermann et al. (1978), Gaisl and Buchberger (1980), ta maidid eaivetot va
&yovv 10 katOeM twv 4 mmol/l otovg 185-190 moAp./min. Ot avtictouyeg
TIUEG GTOVG EVIAIKOVG Kupaivovtotl yupm otovg 160-180 waip./min (Keul et al.
1978). H e&nynon edad mpémer va Pploketar, kotd mpdto AdGY0 OTIg
peyoAvtepeg TIES ¢ péylotng KZ kot katd de0tepo AOY0o o1 YapUnAOTEPY
duVaTOHTNTO TOPAYMOYNG V.0. TOV TOLILDV.

To amotélecpa g mpomdvnong eaivetal kabapd oto oynua 5- 20. H
HEYAAN UETATOMION TNG KOUTOANG TOL YOAUKTIKOO 0&E0c mpog ta 01l otV
TEWPAUATIKY] opdda delyvel v Betikn emidpaocn g npondvnong ot Pactkn
aepdflo wkavotnta. Metd v mpomdvnomn, TS i01eg dpopkéS ToyhTNTES GE
vropéyoto €pyo (amd to 12 km/h kou petd), mopdyovior ONUOVTIKA
UIKPOTEPEG TOGHTNTES YOAUKTIKOD 0EE0G. Xe HEYIOTO €PYO, TapaTnpeiTon 1 01
OLYKEVTIPMOOT Y.0., OAAQ O ONUAVTIKA peyoAdtepn Opopikn toyvtnta. H
opada eréyyov elyxe emiong petd amd tovg 6 pnveg aplOunTKd YoUnAdTEPES
OVYKEVTPMOOELS Y.0., Ol SLUPOPEG WOTOGO OEV NTAV GTUTIOTIKA CTUOVTIKEC.

Y10 oynuo 5-21 oeaivetor 1 Peitioon ™ TOYLTNTAG TOL AvVAEPOPLOV
KATOOA00, pHE TNV emidpacn Kot yopig TV emidpacn TG TPOmOVNONG.
[Mapatnpodpe, 611 | Pektioon g tepapatikng opdoog etvar peydin (13.8 %)
and tov 1.5 Non pnva g mpomdvnong, YEYOVOS TOL ONAMDVEL YPTYOPES
TPOGUPUOYEG GTO AVAEPOPLO KATMOPAL XTOLEG VITOAOUTOVS UNVES GOiveETOL Lo
TAPOAANAN €EEMEN TOV TIUADV OTNV TEPAPATIKY] KOl 6TV opdda eAEyyov,
dwmpovtag po katd 11 % mepimov yniotepn tayxdmmto AK omv
TEPALOATIKT] OUAOAL.

To pektd amotélecpo ™G TPOmTdVNONG Kol TG avATTLENG HETd Tovg 6
unveg g €pevvag kvpaivetal oto 18.2 %, evd n emidpacn g avantvéng
avépyetor oto 6.8 %. H Peitioon tng mepapotikng opddag emPePordveran
otatotikd (P<.05) oto tél0¢ ™ TpoTOVNONG (OC TPOG TIG ATOAVTES TUUES, EVD
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N mocooTioia Pertinon g elvatl onUavVTIKY o€ OAEC TIG EVOLAUEGESG LETPTOELS,
YOPIg va TapatnpeiTan To 1010 Kot otV opdda eEAEYyoL (oynua 5-22).

M Bertioon katd 5 % tng tayxdmrag oto avaepdfo Katdeil tov 4
mmol/l, mtapatipnoav kat ot Rotstein et al. (1986) petd and mpondvnon 9
Boopddwv oe ayopro g mpoepnPikng miwioag. H e&niynon g puprg
Behltimong otnv €pevva avt mpénetl va avalnbel oto €100g Kol v £viaom
™m¢ mpomdvnong (SoAelppatikn pe opopkés amootdoelg 150-600 m). Ta
wWovikd mpomovnTikd epebicpota yioo v Peitioon Ttov  ovoepoPlov
KATOEA00, Kpiveton 6Tl Tapéyovtor Le cuveyOUeveg emPapOveels, d1dpKeLog
30 é¢mwg 60 min 1 TEPIGGOTEPO, GTNV £VINGN TOL AVAEPOPLOV KATOPAL0D 1 Alyo
younAdtepa (Kindermann et al. 1978, Foehrenbach et al. 1981).

To amotéleoua g npordvnong otnv VO, tov avaepoflov KoTmweALoD TV
4 mmol/l, pBdvel katd péco dpo oe i avénon 8.7 %, evd dev drakpiveTat
Kapd emidopacrn g ovantuéng (oyfua 5-22). H adénon omv melpapatikn
opdoda Mrav oxeTkd PeYAAn otov 1.5 puniva g mpomdvnong, tapatnpnonke
Lo TTOOT 6TOVG 3 unveg Kot Eavd pio ovénon otovg 6 pnveg (oynua 5- 23). H
OXETIKA PHeYAAn avénon otov 1.5 pnva (5.6 %) cuvovdaletal Tpoeoavmg e po
ypnyopotepn mpocapuroctikdtnta Tov AK oe oyéon pe v VO, max, mpdypa
oL emPefordveTol Kol e TNV AVENTIKN TAOT TOV T0G06ToV TG VO, max 1o
AK (oynua 5- 24). H ypriyopn mpocappooctikdtnta s VO, Tov YOAOKTIKOD
AK amotehet Swumictmon kot aAdwv epgvvntav (Gaesser and Poole 1986).

Ao Tov 3 pnveg Ko petd, n avénon g VO, max eaivetor va vepyneilet
ehaepa v avénomn g VO, oto AK, mapéyovtag pio téon peimong tov
10600100 TG VO, max mov avtiototyel 6to katdeAl twv 4 mmol/l. H ntotikn
tdon otovg 3 pnveg g VO, tov AK cvpfadiler pe v e&éhén mg VO,
max/kg (oynuo 5-14) wor ogeiletor oV GYETIKA UEYOAN ovENoT TOL
ocopatikov Pdapovg (emoyakn). Ov yoptés TV  XPIOTOLYEVVOV  TTOV
pecoldafncav 2 PBOopAdes TP TIC UETPNOELS, LE TTMCN TNG TOCOTNTOS KOt
avénon g évtaong g mpomdvnong (oynua 4-2), mbovov vo elyov pa
apVNTIKY EMOPOOT ETIONG.

M Bertioon g VO, oto avamvevotwkd AK katd 28 war 19 %,
dwmictwoov avtiotorya petd amnd mpomoévnon 8 ePfdopddwv ot Becker and
Vaccaro (1983) ka1 Mahon and Vaccaro (1989) ce ayopia g mpospnPikng
Kol epnPikng nAkioc. Ot cuyypageic avagépovy emiong pa Pektimon Kot 6TV
opdoda eréyyov, katd 13 wor 5 % avtictorya. To mocootd g VO, max
nopovcioce emiong o avENoT, Kol OTIG TEPOUATIKEG KOl OTIC OMAOES
eA&yyov, G' avtifeon He To OMOTEAEGLATO QTG TNG EPELVAG KO TNG EPEVVOG
twv Rotstein et al. (1986).
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Ocov agopd TNV TPOCGAPUOGTIKOTNTO TOV OVOTVELGTIKOD KOl TOL
yoraxtikov AK, ot Poole and Gaesser (1985) dwamictwcov pior S10popeTIKY,
un ovoyetillOuevn UHETAPOAN TOVG, KOl LE GUVEYOUEVT] KOU UE OLOAELLUOTIKN
npomtdvnon. Ot 1610t cvyypageig oe aAAn épevva (Gaesser and Poole 1986)
dwmictooav o ypryopdtepn avénon Tov YOAOKTIKOD G€ oYEon UE TO
avarvevotikd AK. Toa amotedéopoato avtd €pyoviol oe avtipoorn HE T
OTOTEAECUOTO TOV TOPOTAVEO e€pevvedv o€ madd. Towg ot petafoAés tov
AVATVELGTIKOL Kot Tov YohakTikod AK (g mpog v VO, kot to 10606t NG
VO, max) vo etvor SlopopeTiKéS 6Ta Tadld TG TPOEPNPIKNG Kot €PNPIKNG
NAKiag o' 4Tl 6TOVG EVIAIKEG.

H ghagpd peiwon g kapdtokng cuyvoTnTag 6TO avaepOPlo KATOOAL TV 4
mmol/l oy mepapatikny opdda (and 189 oe 186 maAp./min) givar €KTOG amod
OTOTIOTIKG KO TPOKTIKA G |LovTY. AV Kot AEITOVV 01 GYETIKEG AVOPOPES GTN
BipAoypapia, eaiveror 60Tt 1 KX oto AK dev dtopopomoteitor GuoTNHATIKA
TPOG TO, TAV® 1) TPOG T KAT® LE TNV TPOTOVNON.

Ta mocootd Peitimong mov avaeépovtar ot Piprloypoaeio Yy TO
yohokTikd katdeAl tov 4 mmol/l (Watt) oe evilkeg, kopaivovtar and 18 %
petd and mpomovnon 40 gfdonddwv (Denis et al. 1982) péxpt 42 % petd and
wpondvnon 20 efdopdowv (Denis et al. 1984). Mid avaroyn Bertioon katd 31
% mapatipnoav ot Gaisl und Buchberger (1982) e aydpia 10-11ypovav petd
MV Topapovn Toug o afinTtikd oxolreio Yo 3 ypovia. H Bektioon katd 18.2
% g opopkng tayvmntag tov AK oty épegvva avty petd amd 6 pnveg
pomdVNoNG (25 BoopddEg), deV SLOPOPOTOLEITOL TOAD OO OVTE TO TOGOCTA.

H dmoyn g peyorvtepng evasbnoiog tov AK (km/h) og oyxéon pe v
VO, max (I/min), eroAnBedetar kat otnv mapovsa épevva. E&etalovtag 1660
™V UEKT (Tpomdvnon + avantuén) 6co kot v kabapn (Lovo mpomdvnon)
SLPOPOTOINGN TG TEPALUATIKIG OULAONG OUTIGTMOVOVUE Lo ot vTepoyn
omv Bertioon tov AK. Ta avtictoyyo mocootd pektg Kot kabopng avénong
nrav yw v VO, max 15 kot 4.5 % wor yuo o AK 18 ko 11.5 %. Ztov 1.5
puva g Tpondvnong n pektn avénon tov AK avepydtav og 13.8 %, evad g
VO, max povo og 6.1 %. M avtiBetn dnoyn, 0nwg dotvndOnke amd Tovg
Rotstein et al. (1986) droyeddeton amd To AmTOTEAEGUATO QVTAL.

Eniong, ov mpocappoyés tov AK ¢aivetor va givan aveEdptnreg and Tig
mpocapuoyés g VO, max, Oedopévov Ott dgv  mapoatnpnOnke kopd
ONUOVTIKT] GLOYETION TOV TOCOCTIH®Y Tovg petafoiwv (6 pnves: 1=0.46,
P>.05, 1.5 pnvag: r=-0.23, P>.05). Ta ctoyeia avtd Epyovial 6€ GLUE®VIO LLE
ta dedopéva s Piphoypapiag (Hollmann und Hettinger 1980).
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XXHMA 6-5. Atopkég mocootioieg HeTaPorEéC otV OpPOopuK’ ToyOTNTO TOL
avaepOPflov KatoweAloh 6Tovg 6 UVEG TNG TPomdvNnong Yo kébe (evydpt Sdduwv,
o¢ k60e otado avdnTuEne. Aidvpog IT (=rpomdvnong) kat didvpog E (=ehéyyov).

Ot atopukéc petaforég g tayxvtrog tov AK xopdvOnkoav amd 4.5 €wg
34.5 % otovg mPomoOVNUEVOLS O1dVUOVS Kol omd -6.6 €mg 25.2 % otovg
ampoméVNTOVG. Mo avoAvTiK) €KOVO TOV OTOMKOV HeTABOA®V og KAOe
Cevydpt ddVPMV G GYEOTN KOL UE TO GTAO0 aVATTLENG, TOPOVCIALETOL GTO
oynuo 6-5. Onwg evkoAa dtokpivel kKavelg To oTddlo TG avdmtuéng dev elval
KaBop1oTikd yio TV TpocappostikdtnTa TG TorvTNTag Tov AK. Evdolevyikég
JPOPOTOMNCELS OTIG UETAPOAEC mopatnpodviol o€ OAo. To OTAdIL TNG
avantuéne. daivetar Aoy 0Tt 00TE 1 GOUOTIKY] AVATTLEN 0VTE Ol OPULOVIKES
petaforés omv mepiodo g epnPelog emnpedlovv TV TPOCAPUOCTIKY|
duvvatdtra tov AK. Avtd eavepdvel Kot 0 pKPOG GLVIEAECTNG GLOYETIONG
TOV avéNoenv Tov avaotipatog kot tov AK, o onoiog tav -0.23 yio 6Ao to
delypa towv 0wdnmv, -0.08 ywo tovg mpomovnuévoug kot -0.34 yio tovg
OTPOTOVITOVG,.

To peyoddtepo mocootd Pektimong mov  mapoatnpnnke  6Tovg
mpomovnuévoug 01dvpovs (35 %) etvar ynAdtepo amd 1o avtictoyo g VO,
max/kg, paivetoar ®otdc0 Yapnio oe oyéon pe v péon Pertioon (42 %) mov
dwmiotwoov ot Denis et al. (1984) oe eviilika dtopa. AapPdavovtag emiong
vdym 10 T0c0oTd PeAtioong tov avamvevotikoh AK (Yopw oto 25%) otig
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épevveg tov Becker and Vaccaro (1983) kot Mahon and Vaccaro (1989), kot
10 avtiotoro tov 44 % (Davis et al. 1979) 1 Tov 70 % (Ready and Quinney
1982) oe gviilkec, Ba mpémetl va vmoBécovpe 0TL T0 PEYEBOC TG TPOGAPUOYTG
070 avoePOPlo KATOPAL vl IKPOTEPO AT’ OTL GTOVG EVIAIKEG,.

H opodmra tov petafordv pe v enidpacn g Tpomdvnong Kol ympic
avt  Qeoivetal younAn, kpivoviag kou omd Ttov intra-class cuvieheotn
ovoyétiong (0.26). H taydtta tov avaepdfrov katmeAod avEdvetor kTm
amd Vv enidpactn TG TPOTAVNONG G€ TOAD LukpY| eEbptnon and v avénon
™¢ ovamtuéng, M pe GAha Adyla n TpocaprooTikdTTe £EapTdTal TOAD Alyo
amd TV KANPOVOULKY| TAOT).

Tnv avopotlonoinon tev Cevyapudv dnAdvouv kot ot Tipég tov R mpv (0.76)
kot petd v mpomdvnon (0.52). Ta Cevydplo eiyov OnAadn HeEYOAVTEPES
dtpopés petd v mpondvnon. To id1o woyvel kot v v VO, tov AK, pe m
Stpopd 4Tt o1 eviolenyikég O10popEs TV (ELYOPLOY UETA TNV TPOTOVION
pikpowvav oe oyxéon pe tic owalevykés. H e€EMEN avtn dev umopet va e&nynBet
ANINS

H oyeticn oy m¢ mpondvnong kot tng KANPovopkotntos dépepe Alyo
oTig ovo mapouétpovg tov AK, tayvmmta kar VO, Xtnv mepintowon g
TaxOvTTOG To T0G0oTd ekTunOnkay og 25-30 % yia v Tpondvnon ko 50-60
% Yo MV KAnpovopkotta, evad oty nepintwon s VO, 1o m060oTd nTov
avtiotorya 17 ko 65 %. Kot o1ig dvo meputtdoelg ot mpocappoyés tov AK
eoaivetal vo Tpocdlopiloviol 6To PEYOAVTEPO HEPOG AT TNV KANPOVOUIKOTNTO.
Ye oyéon pdAota pe T mpocsapuoyés e VO, max, oto AK 7
KAnpovopkot T Paivetal vo moilel €0 £vo omovdatdtePo poro. QoTdG0 Kot
€0 M KAnpovouikn thom g avamtuéng eoivetor v €yel SLPOPETIKO
YOVIOLOKO EAEYYO OTO TO OVAOTUTO OPLO TV TPOGOPUOYDV (BA. 6.3.1.).

H oyetik| 1oxyd ¢ mpomdvnong kot NG KANPOVOMKOTNTOS OTIG
npocappoyés tov AK eivor dwpopetikn amd v ektipunon tov Bouchard
(1986) otic mpoocappoyés g peEyomg oepofag yopntwodtntag (maximal
aerobic capacity), aglohoyovpevn omd to GVVOAMKO £pyo 90 min ocuvveyovg
emPapovong. H extipnon oavt) oivet 20 % 1ng Owomopdg otnv
KAnpovopkomta, 40 % otnv tpordvnon kot 40 % otnv aAAnlosmidpacn. Av
Kot vdpyel dpopd oTig eEeTalOUEVES TAPAUETPOVS, LE OEOOUEVT TNV TOAD
ymAn ovoyétion tov AK pe emddoelg peyding odpkelag (Farrell et al. 1979),
€0 OlveTol M EVILTTMOT WG AVTIGTPOPNG EKTIUNGNG TOL GYETIKOL POAOL TNG
KAnpovopukotntog kot g mpomdvnons. Qotdco €vag ynAdg  deiktng
Kinpovopkomtag (0.60-0.80), omwg vmoloyicOnke oe GAAN €pevvd pog
(Danis et al. unpubl.) deiyver 0Tt o1 aTOMKEG O1POPESG TOL  TANBLOUOD
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YXHMA 6-6. Topeio tov atopk®v petafordv otnv toydtnta (ETdvm) Kot otny
VO, (kdtw®) tov avagpoPflov Katw@Aloh 6ToLG dOVIOVE TNG TEWPULOTIKNAG OUAdAG
oTN JAPKELL TOV 6 UNVOV TNG TPOTOVNOTG.
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opeiAovTal Kupiwg GTOV YEVETIKO TOPAYOVTO. LVVETMG TO TEPPAAAOV EXEL LaL
TEPLOPICUEVT] ETIOPOOT).

H aAAnAoenidpaon otig petaforég Tov avaepoflov KatmeAMov eKTUnOnKe
Yopw oto 15-20 % ko dev di€pepe oTig dV0 mapapuETpovg, ToyvnTa Kot VO,
tov AK.

H exdoyn éva pépog g d1aomopdc TG OAANAOETIOPACT|C VO OPEIAETOL OTIG
SLPOPES TOV APYLKOV EMITEOOV TV TIUDV EEETAGHNKE Kol TNV TEPIMTOGT TOV
AK. Onwg kot omv mepintowon g VO, max /kg, dtomotombnke Kot €d® o
ONUOVTIKY] OPVNTIKY] GLGYETION OVOUESO OTIS OPYKEG TIHEG KOl 6To péEyehog
tov petaforodv (-0.57 wor -0.51, yia v toyvta kot v VO, avtictouya,
P<.05). Ot tipég tov Pearson cuvvteleotn] cLGYETIONG Yo TIG OVO OUAOESG
EeYPLOTE OeV NTOV OTATIGTIKO CMUOVTIKES, NTOV OU®OG aplOunTiKd mepimov
dtec. Zmv mepintmon g tayvrTag nTav -0.58 kot -0.52 yio v nepapatikn
Kol TNV opada eAEYyov, evad oty mepintoon g VO, avtiotorya -0.43 ko -
0.51.

‘Etol ) e€nynon ¢ dtouomopdg tov petafolmv g tayxdttag kot g VO,
tov AK amd to apyd eninedo kvpaivetar avtictoyo oto 33 kot 18 % otovg
TPOTOVNLLEVOLG Kat 6T0 27 kot 26 %. Av AneBel vmoyn Ott 610 TOGOGTA AVTA
eumepEXETOl Kot 1 thon g avdmntuéng, t10te Kal oty mepintwon tov AK 10
TOGOOTO NG OAANAOETIOPAONG TOL OQEIAETOL OTNV EMIOPACT TOV OPYLKOL
emmESOV dev TPEMeL va efval TpakTikd agldoloyo.

To peyohbtepo pEPOG TNG SOIGTOPAC TNG OAANAOETIOPAONG (QOIVETAL VO
TPOEPYETAL OO TNV JWPOPETIKN  gvauctncio otnv  mpomdvnon TOV
TPOTOVOOEVOV dOVU®V (oynua 6-6). H un mapdAinin eEEMEN TV TILOV TOV
AK, 1660 omnv mepintmon g toxvtTag 060 Kou otny mepintwon g VO,,
xopaxtnpiler v aAdnioemidopoaon. Ott oniladn, m 0w mwpomdvnon dev
empépel akpPadg TG 101G mPocapuoyEG o€ OAovg Tovg yovotvmovg. Ot
TEPIMTMOCELS OV OEiYVOLV [0l GUGTNUATIKY GYE0N ovénong oto mPOTLTO:
YOUNAEG apYIKES TYEG LeYOADTEPT aDENCT Kot YNAES OpyIKES TILEG LKPOTEPN
avénon, opifovv ™V dwomopd TG OAANAOETIOPOCNC TOL OQEIAETAL OTIG
SPopEG TOL aPYIKOV EMTESOV. Ol TEPUTTAOGELS TOV TOPOVGLALOVY OTTOKALOT
amd TV TApIAANAN e€EMEN N amd TV Tteptypapeica eEEMEN TOV dLAPOPETIKOD
apykov emmédov opilovv T dlacmopd ™G AAANAOETIOpACNS TOV OPEileTON
otV gvaioOnocia (sensitivity) tov kébe yovotvmov (Perkins and Jinks 1968,
Falconer 1989).

H vr60eon tov Bouchard and Lortie (1984) tng vmapéng yovotumwv yning
Kot yauning mpocappootikdmrag (high kot low responders) dev @aivetor va
avtomokpivetol otnv mepimtwon g tayvtnrag tov AK. AvrtiBeta otnv
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nepintwon g VO, 1ou AK mapovsialetonr 1 idwa ewova pe v VO, max
(oymua 6-4), 1 omoia Tpoceyyilel TV Tapamdve vTodeon. Ot VO TEPIMTOGELS
oL onuewvovtol pHe PEAOC  avTImPOoo®TEVOVY TIG O0V0 OmOYES OTN
Biproypapio oyeTKd Pe TNV 0viyvELGT TOV TOAXVTOVYXOL (owvoTvov. H pia
droyn (Klissouras 1977) avaeépetar oe éva ynid apykd @ovOTLIo, 0Toiog
OKOAOVOMVTOG Lol LEGT] TPOCAPLOYT UETATOTILETOL GTOL AVAOTOTO, POLVOTLTTIKEL
opw, Ko 1 GAAN amoyn (Bouchard 1986) otnv peydin mpocoplooTikOTnTO
7ov umopet vor emdeiEet £vog YovOTLTTOG KOl VO, LETATOMIGTEL LE AVTO TOV TPOTO
GTO OVAOTOTA POLVOTVTKA OPLaL.

210 oynua 6-6, ot dVo didvuotl glval ol 10101 TOL OMNUEIDOVOVTIOL KOl GTO
oynpa 6-4, omv mepintwon g VO, max. Ot mocootiaieg PEATIOGES TOV
napovsiocav ot VO, tov AK ftav 10 ot 31 %, @Bdvovtag petd v
TPOTOHVNOT 0 TPMTOG oTNV T TV 56.7 ml/kg/min (88.8 % ¢ VO, max) kot
o Ogvtepoc oty T tev 54.6 ml/kg/min (88.9 % g VO, max). Ot
avtiotolyeg Pertidoelc mov mapovsiocayv otny Tayxvtnta Tov AK ftav 18.8 kot
34.5 %. H dedtepn Ty avtmpoodneve kot €60 v peyorvtepn Pertioon, dev
Eexyople Spmg pe peydin dapopd amd TG GAAeg mepTAOGEL; OHL®Y. Ot
amOALTEG TIUEG LETA TNV TpOTOVIION TV Yia Tov TpdTo 15.1 km/h ko yio tov
devtepo 14.0 km/h. H mpadtn mepintmon frav 1 ymAdtepn amd GA0VLE TOLG
AdvUOVG, evd M devTepn P OTIG 4 YNAOTEPECG.

Av kot givor dvokoro va Pyet éva ocvpmépacpo ond TG 600 VTG
TEPIMTOGELS, QaiveTan Ot 0tav Tpodketrtal Y tnv VO, tov AK 1 v VO, max,
£Youv 1oL Kot 01 OVO ATOYELS KOOOPIGHOD TOV TAAVTOVYOV QPUVOTLTTOV.

6.5. IIpocappoyéc ot opopkn otKovopio

21c avapopéc g Pploypagiag 1 dpopikn owovopio ekTipndtonl ond To
vyoc g VO, /kg (steady state) ce pio GUYKEKPLUEVT LITOUEYIGTN OPOIKN
tayvtnta (Daniels 1985, Morgan et al. 1989). Xt taydra avt) Bewpeitor 6T
n evepyeakn damdvn kabopiletar amd tov agpdfio unyoviopd. XwotodTtEPO
BéPora Ba MTav M extipnon g va yivetor and v domdvn evEPYENG GE oL
GLYKEKPLUEVT] TOYVTNTO, OOV SLATOUIKES 1] EVOOUTOUIKES dlapopég Bal Ederyvav
pioe AlyOTePO 1) TEPLGGATEPO OIKOVOUIKT WETAPOAN TNG YNUIKNG EVEPYELNS OE
unyavikd €pyo. H 6éon avty mapafriénetor pmpootd oty vmdbeon Ot 1
CUUUETOYN TOV  ovoepOPlov  SodKacIdV  TOPAYOYNG EVEPYELNG  &ivat
avomopktn 1 pndapuvny (Morgan et al. 1989).
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INo v pebBodoroyikr Odacediion g aSOAGYIoNS TG OPOLUKNG
owovopiag eetdodnkav otnv €pevva avtr ektdg and v VO, /kg og steady
state kKot M oMk Kataviimwon O, ommv ddpKew g emPAapuvong Kot g
ATOKATAGTOONG, KOOMG KOt 1 GLYKEVTPMOT YOAUKTIKOD 0&£0G.

M GAAN Sopopomoincn apopovoe TN OPOUIKN TaOTNTO GTNV Oomoid
eEetdobnkov ot didvpotl. Emedn 10 evdlapépov g €peuvag cuyKeEVIpmVOTAY
OTIG €VOOOTOMKEG KOt  €VOOLELYIKES  OlPOPOTOMOELS, EMAEYONKaY  O0v0
otabepég dpopukég TahTNTEG Yoo TOVG VOV kaBe Cevyaptod, ot omoieg dev
nrav id1eg e 0Aa Ta Cevydpro. Avtd €ytve yua vo EemepacBovV ot dlapopEs ot
OPOUIKT OIKOVOLLOL TTOL OPEIAOVTOV GTIC SLAPOPES TNG NMAMKING Ko EVOEXOUEVMG
TOV QUOIKOV KavoTHTOV. Ot dVo ToyLTNTEG EMAEYONKAY TPOKEPEVOL VoL
alohoynBobv a) M Spopkn otkovopio G VROUEYIGTO £PY0 KAT® OO TO
avaepdPlo KatdeAL Kot ) 1 SpoLuKT oKovopio 6€ VITOUEYIGTO £pY0 TAVE omd
10 OVOEPOPLO KOTDOPAL.

6.5.1. Apopkn} owkovopio kKaT® ané To AK

H xotavédimon O, otnv dpopikn toydtnto K4tm and 1o avaepdflo Katmdei
dgv mOPOVCIOcE KA CNUOVTIKY dlpOopOoToinotn 611 StipKeEw Twv 6 unvav
g tpomtdvnong. [ap' dhov mov edvnke pia tdon peiowong, dniadr| Pertiovong
™G SPOUIKNG owkovopiag, dev evtomicOnke kapd enidpacmn e tpondvnong M
™m¢ avdantuéng. aivetal Aowtdv dtL 1 dpopkn otkovopia (agltohoyovpevn and
mv  Katavoioon ;) oe vmopéyloteg emPapOveel TOv  KOADTTOVTOL
evepyelokd oxeddv & olokAnpov and aepdfieg dradikacieg, dev emnpedleTon
oe Ypovikd Oodotnua 6 pnvov, odte omd TV avamtuén ovte amd TV
Tpomdvnon.

Tnv ovdétepn emidpaom g TPOTdHVNONG SUPKEWS 3 UNVAOV GE ToUdLd NG
npoepnPikng nikiog damictwoav Kot ot Petray and Krahenbuhl (1985), evo
Kopd petaforn oe vropéyioto €pyo 40 kot 53 % g VO, max dev diékpvav
kot ot Lussier and Buskirk (1977). Awoaocuéva o@aivovtal emiong to
OTOTEAECUOTO EPEVVAV GYETIKO HE TNV E€midpacn TG mPondvnong otnv
dpokn owovopio eviAKov abAntov 1 un abiovpévov. Ot Daniels et al.
(1978b), Wilcox and Bulbulian (1984) wxou Lake and Cavanagh (1990) dev
dwmioctwooy Kapd petafoAn petd amd ot 1.5-2 unvav mpomdvnong.
Avtifeta pia Bertioon mopathpnoav ot Patton and Vogel (1977), Conley et al.
(1981), Sjodin et al. (1982) petd amd Sdotnua peyoddtepo TV 3 pnvov
npomodvnone. H Beitioon otig épevvec awtég kopavotav amod 3 €wg 13 %.
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H Betikn| emidpaon g avantuéng otnv OpopKy OtKovouio 6€ TopOOLES
vopéyloteg emPopdivoctg damotmdnke otic €pesvveg tov Daniels and
Oldridge (1971), Daniels et al. (1978) ko1 Krahenbuhl et al. (1989). 'voot
etvan emiong amd v gykdpoia Epguva tov Astrand (1952) n oyéon peiwong
mg VO, og vmopéyloteg evtdoelg pe T adénon e nmAkiog kotd Tnv
avamntoén. H taon yu Bertioon mov mopatnpndnke ko otnv mepopotiky (3
%) wal otnv opdda eréyyov (1.5 %) tng mapovcag épsvvag (oynua 5-27)
opeidetal mBavov otov mapdyovia NG oavamtuéng. Mo oTOTIoTIKN
emPefainon ®oTOcO ™G AmoYNg aLTNG eviomicOnke poOvo otnv pETpnon
0TOVG 3 UVES, Y10 OAOKANPO TO OElypla TV 010V UMV.

Eivar yeyovog O6tt M pelwon g xotavdiwong O, otovg 3 unveg nrav
HeYOADTEPN Ao TNV avTioTolyn 6TOoVG 6 PUves TG €pevvac. [ mapaderypa m
VO, /kg o¢ steady state ' oAdkAnpo 10 dciypa TV SWOHOV peOnke oTovg 3
uves xotd 4.3 % (P<.05), dpmg povo katd 2.3 % (P>.05) otovg 6 unvec. M
avdAoyn ewovo TopotnpNOnKe Kot 6TV GLVOMKN Kot koboapr Katavaimon
02.

H &&nynon avtov tov @owvopévov mpémel va avalnmmBel oty enoyiokn
KLV 1| otV TOAVOTNTA CLOTNUHOTIKOV AdOOVLE GTNn HETPNON. ZYETIKA
pe v mpo dmoyn ot Morgan et al. (1989) meprypdpovv o evE0oaTOUIKY
dakOpavorn amd pEp o€ UEPO OTNV OPOIKT OtKovopia, 1 omoia @aivetal va
eBdver oe 5 war 10 %. M avédioyn odtaxdpovon mopovclaleTor Kot ot
onuocievon twv Conley et al. (1981). Amd v GAAn TAevpd N TOAvITHTO EVOG
CLOTNHOTIKOV AAB0VG GE €val PEPOC TV UETPNGEMY TNG OPOLUKNG OIKOVOULOG
otovg 3 unveg, avaeépbnke oto 6.1.3. Ady® g aAlayng TOL sensor GTo
epyoompOpeTpo. Ot ev AOY® PETPNOELS OUMC TTepteAdpfovay Kot TNV OPOUIKN
owovopia maveo amd AK, 6mov dev mapatnpeiton 1 010 €kOve, oty opdoa
eréyyov. H exdoyn tov cvommpatikov AdBovg wg ek tovtov Bo mpémer va
BewpnOel Arydtepo mbovr.

Av dowmdv n pelwon g katavdioong O, otovg 3 pnveg amodobel oty
EVOOUTOUIKY] SLOKVLOVOT], OQEIAOUEVT] GE OOPOPOTOINCT] TOV UNKOVG KOl TNG
oLYVOTNTOG SICKEMGUAOV 1) G€ CLUVAPHOCTIKOVG Ttapayovteg (Daniels 1985,
Morgan et al. 1989, Martin and Morgan 1992), t6te 1 avdntuén 610 dtdotnua
TOV 6 UNVAOV TG £peVVaS TPocdidel amid (o tdon yio PEATIOON TS OPOUIKNG
O1KOVOUIOG GE VTOUEYIGTO £PYO KAT® OO TO avaePOPLO KATDPAL.

M avédroyn thon pelmong g GLYKEVIPOONS TOL YUAOKTIKOD 05E0C 6TV
ev AMyo emPdpovon katow amd 10 AK ot ddpkeln tov 6 pnvov,
nopatnpnOnKe oty opdda eAEyyov (oxnua 5-29), vrovodvtag pio HeTa oAtk
owovopio mwpogpyduevn amd TNV emidpacn g avimtuéng. Avrtibeta otnv
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TEPOALATIKY] OPAd 1) HEIWGN TNG GLYKEVTPMONG TOV Y.0. NTOV GNUOVTIKY NN
and tov 1.5 pva ¢ mpomodvnone. Ao amoyn Aomdv HeTABOMKNG OKOVOLiag
dwkpivetar éva Oetikd amotélecpa g mpomdvnone. To amotédespo ovtod
etvar "aBpototikd" avdmtuéng kot wpomdvnong aeov dgv  damioT®OnKov
ONUOVTIKESG O10POPEG OTIS GVYKEVIPMGELS TOV Y.0. HETAED TV dVO OUAdMV.

M mopopole GTOTIOTIKY] HEIWON TNG OLYKEVIPWONG TOL 7Y.0. OFE
VIOUEYIOTO £pY0 0TO KuKAogpyouetpo (450 kpm/min) mopatipnoav kot ot
Massicotte and MacNab (1974) ce 11-13ypova aydpia, povo dpmg otnv opdada
nov mpomoviOnke pe v yniotepn évtaon (170-180 c@./min). Ot dAleg 600
OudoES, KOOMS Kot 1 OpUAd0 EAEYYOV GTNV £PEVVOL VTN TOPOLGIOGOV U0 TAOT
pelwong ympig va TETHYOVY CTUTICTIKA CTUOVTIKES LETAPBOALS.

Avdroya po pelmon g cLYKEVTIPMOONG TOL YOAOKTIKOV 0EE0G OlakpiveTan
OTNV KOUTOATN TOV YoAokTKoD 0&éog (oynua 5-20), dtov otig 1d1eg ToyvLTNTES
KAT® omd 10 avaepOPlo KATMPAL LETPRONKOV HETE TNV TPOTGHVNON UIKPOTEPES
Tipés. H mpocsapuoyn avtn Oa mpénetl va amodobel katd tovg Hollmann und
Hettinger (1980) og avénon g dpactnpronoinong tov aepdfiwv evidpwv ota
proxdvople kot NG  Hoseotpivig. TUVEMEL OUVTOV TOV  KLTTOPIKAOV
mpocapuoyav givor katd tov Holloszy (1975) o okeletikog pog va eEavtAel pe
o apyo puOud TIg arodnkeg YALKOYOVOL, Va EXEL YOUNAOTEPES CLYKEVIPMGELS
¥.0. KOl Vo xpnotponolet mepiocdtepa eAevBepa AMmapd o&éa kaTd Tn SLapKELL
VTOUEYIOTOV EMPBAPOVOEMV.

Téroleg KuTTOPIKES TPOGOPOYES B TPEmEL v EMADAY Kot GTOVG O1dVUOVG
™G  TEPOUOTIKNG ORAdNG, TPOKOAMVTOS ML ONUOVTIKY  Helmon  Tng
OLYKEVTIPMOONG TOV 7Y.0. ©€ vmopéylotn emPdpovon kdto ond 10 AK,
eavepavovtag pe Bedtioon e Opopukng otkovopiag o€ PeTaforko eninedo.
H avéntuén and v aAAn mievpd goiveton vo mapEyel oavaroyes LETOPOALG,
OmmG aprnvouvv va gvvonbdel o1 tdoelg peimong otnv opdda eréyyov. Ipopavmng
OU®G TEPLEGATEPO LITEVOVYT BTNV TEPIMTOOT AVTH €ival 1 AVENCT TNG HVIKNG
HAlag Kot YEVIKO TV LEADY TOV GMOUOTOC.

H onuovtikh peimon g Kapdlokng cuyvotntag oty v Adym emiPdapuvon
OTNV TEWPOUOTIKT OHAd0 GLVOLALETOL OTOAVTO HE TNV TOAMA SOTICTMOOoN NG
enidpaong g mpondvnong oty KX og vopéyioteg emPapuvoeig (BA. Ekblom
1969b). Avaroyo omotelécpato TG TPOTOVNONG GE ayOpla. TG TPOEPNPIKNg
kol epenPikng nikiog moapampnoav kot ot Eriksson and Koch (1973) oe
vropéyieto £pyo 250, 500 ko 750 kpm/min, ot Massicotte and MacNab (1974)
oe vropuéyoto €pyo 450 kpm/min kou ot Lussier and Buskirk (1977) og
vropéyioto £pyo 40 % g VO, max.
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INo ™ peloon ™ kKapdlokng oLYVOTNTOG GE VIOUEYIGTO £PY0 GOV
OTOTEAEC O, TNG TTPOTOVIONG OV LITAPYEL KATOL cOpY| €ynon. Mia epunveia
dtvetanr péow g avENong tov Gykov TOALOV, TOL TopoTnpEiTon emiong o€
vropéyloto épyo (Ekblom 1969b). Me v adénomn tov OyKov TOAPOV Kot
npokelévou va  SwtnpnBel otabepn 1M KopPOOKN  TOPOY  UEUDVETOL
avTIoTOOOTIKG 1) Kapdlakn cvuyvotnta. H avénon tov dykov maApod eaivetol
va gtvon Tpaypatikd to tpwtoyeveg amotéhespa g tpondvnong (Eriksson and
Koch 1973).

And v GAAN mhevpd M pYOUIOT NG KAPOOKNG GLYVOTNTOS UECH TV
HLiK®V VTodoYEmV, o€ dtapopomoinon g pCO; Kot Tov YOAAKTIKOD 0EE0C
(cat'sméktaon H') (Stegemann 1984), gaivetar vo dtvel ) ki g énRynom.
Onwg yapakmnprotikd £dei&av ot Thimm et al. (1980) p avénon g KX
EMEPYETOL HECH TNG OEYEPONG TV UVTKAOV LTOOOYEWMV GOV OTOTELECUO TNG
€10PONG Y.0. OTO UVEC. XTO TEPAUATOLMOO TNG EPEVVAG AVTNG ELYE ATOKOMEL TO
io® OO KAl 1 LOVN EMKOVAOVIN TOV LUADV TOL OO0V LLE TO VITOAOITO GO
dtnpnnke pe to avtictoyo vevpo. H onuavtikn peimon e ocuykévipwong
TOV Y.0. GTOLG OWOHOVG TNG TEWPAUATIKNG OHAd0S oTr OdpKew g
TPOTOVNONG KoL 1] OVTIOTOYN TAOT Y10 LEIMOT GTNV OLAdN EAEYYOV ATOTEAOVV
TPOPAVADG TNV TPMOTOYEVT auTiol TNG YAUNAOTEPNG KAPOIIUKNG CLYVOTNTOC.

H evdolevywn opodmra tov SOOU®V 6TIC TapapéTpoug Tov eEetdotnkay
otV otofepn emPépuvon kdto and to AK €dei&e o ovodkn tdon petd v
nmpomovnon. Onwg eaivetal otov mivaka 5-17, po oYeTIKd peyain avénon tov
intra-class oLVTEAESTN] GLOYETIONG ONUEWWONKE OTIC TOPOUETPOVS  TNG
Kkatavdiwong Oz, eBdavovtog oe Tuég Yopw oto 0.80. H mpomdvnomn Aowwdv
glye oov amotéheopa v pelmon tov evOolevyKOV Slopop®V TV SOOIV
OTNV YOUNATN 0VTY] VTOUEYLOT EMPAPLVON.

H opotomoinon avt) pe v mpomdvnon ovvovaletor pe tnv vmopén
HeYOADTEPOV  OloopdV oTovg MZ  dd0povg o YoUNAEG VTOUEYLIOTEG
emPapdvoelg oe oxéon pe TG TES TV UEYIoTOV emPapuveswv. H drnoyn
avt) towtileton pe v vmapén evog YaUNAOTEPOL OEIKTN KANPOVOUIKOTNTOG
otV dpopukn owovopia kdtw and to AK, o omoiog kvpaiveratl yopw oto 0.60
(Danis et al. unpubl.). Mo oavédioyo HiKpOTEPN €KTIUNGN TOL OgikTn
KAnpovopwottag mapotnpnoayv kot ot Pirnay and Grelaard (1983) otnv VO,
otoug 130 xou 170 moA./min, xkaBd¢ kor ot Bouchard et al. (1982) otnv
PWC15().

H evbolevyikn opotdtmta ot GLYKEVIP®ON Y.0. OLCLOCTIKG Ogv
popOTOMONKE LETA TNV TPOTOVN O], SLTNPAOVTOS TNV T TOV GUVIEAECTN
010 0.4, vTOONAGVOVTAG £TGL L0, LUKPT] EVOOELYIKT opotdtnTa. Avtibeta otnv
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KapdloKY cuyvoTNTa TopaTNPNONKE pia adENCT TG EVOOLEVYIKNG OUOLOTNTOG.
[MopadoEwg €d®d ot TéEG Tov intra-class cLVTEAEGTH] GLOYETIONG NTOV TOAD
YNAEG Yo Lo YOUNAT DTOREYLOTY EMPApLVON.

H opowdmta otig ekatootwaieg petaforés nrav pérpio (R= 0.5-0.6 pe
eaipeon v mepinT®OON NS KAPIKNG GLYVOTNTAS, OTOL OV LINPEE Kol
opodtnta. H pétpuan evdolevywkn opowdtnro 0o mpémer va amodobei otnv
EMIOPOON TNG AVATTLENG, KOl GTNV GYETIKA UKPY| EXIOPACT] TNG TPOTOVIOTC.

2V wepinT®mon Tov YOAUKTIKOD 0E£0G, OOV €VTOTICONKE O GTOTIOTIKA
ONUOVTIKY EMOPACT] TNG TPOTOVNONG, | GYETIK oYL TNG KANPOVOUKOTNTOG
otV dapoponoinon Nrav 65-70 %, evd g mpomdvnong Atydtepo and 10 %.
H aAAnioemidpaom kAnpovouikdtntog Ko wpomdvnong cuvéBare oto 20-25
%. Xuvenmg M UElON NG CLYKEVIPMOONG TOV V.0. G YOUNAES LVTOUEYIOTEG
emPapovoelg oty mpoeenPik kot epnPikn niwio kabopiletar Kvpiog and
TNV KANPOVOUIKOTNTO Kol KOT EMEKTACT OO TNV OVATTLED.

H peiowon g kapdiokng cvyvotrog ennpedcdnke o LeyoAVTEPO TOCOGTO
and v tpomdvnon (30 %) kot yopw 1o 45-55 % and v KANpOvOoHIKOTNTA,
evd Katd 10-20 % 1o amotélecua oesihetor otV aAANAOEmIOpaoT TNG
TpomoOHVNoNG Ko kKAnpovopukotras. H xapdiakn cvyvdtto o€ VTouEYioTo
épyo elvor g mwopdpetpog mov emmpedletol TPOPAVAOS OPKETO Omd TNV
TPOTOVNOT).

6.5.2. Apopkn} owkovopio wadve oo to AK

H gmiloyf t@v 300 SpopiK®V ToyuTNTOV, KATO Kol Tdve omd TNy ToydTnTo
to0v AK, BacicOnke oty gunepkn damictmon OtL pepucol dpopeic pépvouvv
KOADTEPEG EMOOGELS GE OMOGTAGELS TOL OLOLVOOVTOL LLE TOYVTNTA KAT® Omd TO
AK (popaboviog kot veppapaddviec OmOGTAGELS) Kol LEPIKOL GE UIKPOTEPES
OTOCTAGELS OV dtavhovtol pe ymidtepn toyvtta (5 kot 10 km). TéOnke
AOOV TO EPAOTNUA, PNTOC EKTOG amd UETAPOAMKES Kot 1GTOAOYIKEG SLopOPES
VILAPYOLY Kot SLOPOPEG GTN OPOULIKT] OIKOVOUIOL GE TOYVTNTEG TAVED KOl KATW
and to AK, mov va TpokaAoOv Tig d1apopEg oTig dpopkeg emddoelc. Ex tov
votépwv ot Daniels and Daniels (1992), cuykpivovioag kopvgaiovg Gvdpes Kot
yovaikeg dpopeic, damictwoay Tl 0l TOV HEYAA®V OTOGTACE®MV TapovGialay
poe KoAOTEPN OpouUIKY] otkovouio 6€ YauUnAES Tay\TNTES OO TOLG OPOMEIC
pecoiov anoctdoewyv, 0 avtifeto Ouwg cvvéParve o YNAEg tayvntec. Me
dedopévn Aoumov TN SPopd, TO EPAOTNIO OTEVOVVETAL GTO AV 1| TPOTOVNON
eMOPE SPOPETIKA GTN OPOLIKT OlKOVOpia 6€ YnAoTepes emPapHveelg omd to
AK.
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Kopd onuavtikny enidpaon g mpomdvnong 1N g ovamtuéng odev
dlmiotdbnke ®wotdco otV Katovaiwon O, kol oty otabepn emiPdpuvon
mivo and to AK. Ot typég e VO, oto televtaio Aemtd g emPdpovong,
Om®G Kol ot TWES TS ovvolkng kot kabBapng VO /kg dev mapovciacav
OVCLOCTIKE KOl Slopopomoincn oty opdda eAEYYoL otn dStdpkeld TV 6
UNVAOV NG €PELVOG. TNV TEPOAUOTIKY] Opddo Topotnpnonke pio tédon yio
peiwon otn pETpnon otovg 3 unveg, N omoio OpmG dev dtatnpnonKe Kol 6To
TEAOG TNG TPOTOVIONG.

ZyeTikd pe v tdon ovtn yw peioon g Katavdiwong O, otovg 3 punveg
™G mpomdvnong oev vmdpyel kdmow ocoer &Enynon. Omwg kot oty
emPapovvon Katw and to AK, pa mbavn eEnynon ival to pavopevo avtod va
opeidetal otig evdoatopikés dtakvudvoelg (Morgan et al. 1989, Morgan and
Craib 1992). H av&non tov copatikod Papovg otn ¢Acn ovTi TOV HETPNGEDV
(BA. 5.1.5), n omoio mpoodidel MOBAVOV KOl 0L GYETIKY] OTAGIUOTNTO OTN
oxetikn VO, max (oynuo 5-14), Bo mpémer poiiov vo omoppipfel cav
e&nynon, dedopévov 6ti dev mapovstalet kot 1 opdda eELEyyov Vv id1a téiom. H
dmoyn avtn) mpookpovel €€ GAAov otnv yevikh apyn aflohdynong g
dpokng owovouiog pécw g VO /kg, 0mov Besmpeital 0t1 11 Kotavaimon
evépyelag eivor avaioyn pe 10 copatikd Papog. H pelwon téhog g
TPOTOVNTIKNG €MPAPUVONG KOTA TIG YIOPTES TOV XPIGTOVYEVW®V, TEpimov 2
Bdouddec mpv tig perpnoelg otovg 3 unves (oynpa 4-2), icog vo cuvéPare
aPVNTIKAE 0TI SPOUIKT OTKOVOLLiaL.

Av ka1 og oyetkéc avoapopés g PiPhoypapiog (Daniels and Oldridge
1971, Daniels et al. 1978, Petray and Krahenbuhl 1985, Krahenbuhl et al.
1989) xpnowomomOnkay YounAoTEPES TOYVTNTEG OO TN HEOT TAXVTNTO TOV
13.6 km/h mov ypnowomombnke €d® Yo v a&loAdynon Mg OPOUIKNG
owovopiag mave and to AK, eaivetal 6Tt OA0 TO. OTOTEAEGUOTO. GLULPDVOVY
pe v amoyn 0Tt 1 TPOTAHVNOT LOG HKPNG YPOVIKNG TEPLOd0L dev emmpedlet
v dpopkn owovopio katd tnv TpoeenPikn Kot epnPikn nikia. To dibotnpa
2-3 umvov yo To omoio suuemvoHv kot ot Krahenbuhl and Williams (1992) 6a
pEMeL Vo, ENEKTAOEL TPOPOAVMOG HEYPL TOVG 6 PNVEG OTTMG PAVNKE GTNV TTOpovGA
épeuva.

Axépo, 10 amotéleopa TG avATTLENG £ival UNOEVIKO GTNV TEPIMTMOOT TNG
dpokng okovopiog mwive omd 1o AK yia 1o ¥povikd ddotnuo Tov 6 unvaov.
[Mapd v tdom Peitimong mov mapatnpndnke oty emPdpovvon kdto and 10
AK, pa aweOnt) Pedtioon g dpopikng otkovopiog €& attiag g avamtuéng
Bo mpémel vo avapéveTal Yoo Ypovikd dactipato peyoAidtepa tov 1 érovg,
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omwg damotadnke otig £pevveg Twv Daniels and Oldridge (1971), Daniels et
al. (1978) xou Krahenbuhl et al. (1989).

A&loonueiot eivon n ekdoyn mov avaeépetor amd tovg Daniels (1985) ko
Morgan and Craib (1992) ywo v @mhovotnto HIOG HKPNG EMPPONG TNG
TPOTAVNONG OTN OPOUIKT] OWKOVOpia, €V® KANPOVOUIKOL mopdyovteg eivor
exetvor mov kvpiog kabopilovv TO OlKOVOUKOTEPO TPEEIHO. Mol OYETIKN
dtepedvnon tov Bépatog pe v Kloown péBodo tov dwddumv (Danis et al.
unpubl.) £0e1&e 0Tl 01 SLOTOUIKEG SLOPOPES GTN SPOLIKT Okovopio KAT® amod
AK ogeihovrtar mepimov katd 60 % otig KAnpovoukég dapopés. To mocootod
avtd oV dpoukn owkovopio maveo and AK ¢@Bdver yopw oto 80 %. Ta
armoteAéopato  ovtd  emPePardvoov tov  vmep€yovio. pOAO NG
KANPOVOLIKOTNTOG.

H ovyxévipwon tov yaraktikod o&€og otnv otabepn emdpuvon mhve ond
10 AK mapovciace pio onuoavtikn peimon kot otic dvo opdoes. H mocootiaia
peiwon ©otdco TG TEWPAUATIKNG opdoag (47.5 %) Nrav oTATIOTIKA
peyoAvtepn amd v avtictoyn g opddog eréyxov (30 %). Xtnv ev Adym
emPdpovorn dnradn, dtaxpivetarl po Otikn dapopomroinon e HETAPOMKNG
OKOVOUIOG OQEINOUEVT) OTNV EMIOPOACT TNG TPOTOVNONG, M omoia Eemepvd
kaBapd v enidpacn g avATTLENC.

O pewwoelg avtég oy mepapotikny (katd 3.7 mmol/l) kot v opddo
eréyyov (kotd 2.1 mmol/l) elvon apketd peydieg ko Oa drapopomorodcoay
aoOntd Vv Kotavdiwon O, av uropovcav va avoaybovv (ympig mpofinuata)
oe Opopa evépyelag oty mpoomdbeia twv 4 min. H emonuovon avt
delyvel, 0Tl e101KA o€ YNAEg vopéyioteg emPapivoelg dev apkel povo n VO,
Yo TV 0EOAGYNON TG SPOULKNS OLKOVOLLOG.

To amotéhecpa g pelwong Tov yolokTikoOL o0&€og otnv otabepn
emPapovvon méveo and to AK Ba mpénel kot €0 va amodobel oe KuTTOPIKEG
npocappoyés  (avénomn g dpactnpotntoag  aepoPimv  evidpov  ota
proyovopla, ovénon HvocEopivinc), mov empépel M aepdflo mpomdvnon
(Holloszy 1975), aAAd Tpo@ovds Kot 1 GVATTUEN TOPAAANAL e TV avEnon
g poikng pdlog. Mo emiPefaioon avtg e amoyng mopExel N £€pEvVo. TOV
Eriksson et al. (1973), otv omoia damotdONKE o avEnon g
dpacNPOTTOS TG GOVEWVIKNG apudpoyovaons (SDH) katd 30 % petd omd
4unvn mpomdvnon og 11-13ypova aydpio.

H xopdiokn cuyvotnta mapovsiose (o GTOTIGTIKG GUOVTIKY Helmon otV
TEWPAUATIKY] OpAdo amd Tovg 3 UAVES TNG TPOTOVNONG, EVAD OTHV ORAdQ
eréyyov povo otoug 6 pnvec. Atakpivetor ONAodn €vo OmOTEAEGUOA TNG
mpomdHVNoNg NN amd Tovg 3 HNAVES, EVO TO OMOTEAECUO. TNG AVATTLENG
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eaiveror povo petd and 6 prvec. Kot €dd dniadn mapovcidleton 1 ida ikdva,
Ommg kot otnv otabepn emPdpovvon katw amd to AK. Or mboavéic e&nynoeig
™m¢ pelmong ¢ Kapdlakng cuyvotntag otnv emPdapvvon move ard 1o AK
etvan ot 1d1eg mov avaépnkay yio v emPdpovvon katm amd o AK.

H evdolevywn opotdmta otig mapopétpovg g Katavdiwong O, ogv
SLLPOPOTONONKE OVCIAUCTIKA LETG TNV TPOTOVION dTNPOVTOS TOV inta-class
ovvtedeotn ovoyétiong yopw oto 0.80. H vmapén e yning evdolevyikng
OLOLOTNTOG TPV TNV TPOTOVNON JKALOAOYEITAL ald TO YEYOVOSG OTL 1| €V AOY®
emPdpuvon etvan mo kovtd oty péyrot (Danis et al. unpubl.). Ag onueiwBet
0tL M mocooTwoio avaroyia g VO, oty emPdpovon maveo and 10 AK g
poc v VO, max kvpowvdtav yopo 610 90 %, evd oty emiPdpovon kdtm
and 10 AK yopw ot0 75 %.

Kopid dwagopomoinon dev  mapoatmpndnke emiong omv  evdolevyikn
OHOWOTNTO. TNG OLYKEVIPMONG TOV  YOAOKTIKOD 0EE0G, OOTNPOVIONG TOV
ovvtereotn) 010 0.45, evd peimon g evdolevyikng opoldtntog tapatnpnonke
oV Kapdlokn cvyvotnta. H e€fynon g peimong avtig Ppioketat mpo@avag
OV EMOPOCT NG MPOMOVNONG KOl €V WHEPEL OTNV IKPOTEPT OYETIKN
emPapovvon petd v tpondvnon (g Tpog TN HEYLOT).

YymAég tipég tov intra-class cuvteleot| cuoyéTiong mopotnpnOnKay oTig
ekotooTwoieg petaforés g kataviilwong O, Odeiyvoviag pio  peydAn
opoldnTa TV pETABordV 6Tovg 61dvoVg KAOe Cevyaplov. H opodtnta avt
OLVOLALETOL KO HE TNV UNOEVIKN EMOpaom TG mpomovnone. Avtibeta otig
TEPUTTAOGELS TOV YOAUKTIKOD 0EE0G KO TNG KOPOLOKNG GuYvOTNTAG dgV LINpée
KOULA OPOLOTNTA, OTWG LOPTUPOVV O1 APVNTIKES TILEG TOV GUVTEAECT).

H oyetucn 1oyd g mpordvnong ot peimon 1ov yoloktikov 0&€0g Kot TG
Kapdlokng ovyvotnrog extipnnke yopm oto 30 %. H extipnon yu v KX
elvar 1010 pe v ektipnon oty emPdpovon kdto and to AK, evod eivar
actntd ynmAdtepn v 1o y.0. €€ autiog TOV UEYOADTEPOV S10POPOTOGEMV.
I[''pow oto 45 % wxouv yopo oto 50 % extipdtor M GYETIKN OY0 NG
KAnpovopukomntag yo 1o y.0. kot v KX avtictoro, @avepodvovtag tnv
peyaan e€dptnon tov petaforodv and v kKAnpovopwkotnta. H oyetikn 1oy
g aAAnAoenidpaong kKupdvonke oto 25-30 % yuo 10 v.0. kot 6o 20 % Yo v
KX, kaBopilovtag éva onpovtikd TococTo TV HETAPOADV.

6.6. IIpocappoyés oTNV KIVIITIKN] TOV KOPOLOUVATVEVGTIKAOV
TOPUPNET POV
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Eivatl yvootd and 1ig apyég tov awdva, Otl pe v Evapén oG COUOTIKNG
TPOooTAOELNG, 0 PLOUOS TOV AVOTVEVCTIKMOV Kol KUKAOPOPLOKDOV AEITOVPYLOV
av&avetal TOAEG Popéc v amd To eminedo g Npepiag. Méyxpt va eméAbet
o otabepomoinon tov pubuov (pdon octabepomoinong), n omoia e&aptdTon
amd To VYOG NG COUOTIKNG emPdpuvong, pnecorofel va ypovikd Sdotnpa
(netoPatikn @aon), o6to omoio ot Asttovpyieg avéavovtal pe ekOeTIKN LopPPN.
Me v 010K07Y| TS COUATIKNG TPooTadelag akoAovbel Lo Ttmdomn Tov puOpol
TOV AELITOVPYLOV GTO OPYIKO eMinedo (QACT OMOKATAGTOONG), OKOAOVOMVTOG
ndA o ekBetikn mopeia. H meprypaer| g petafotikng odong Kot g eacng
amoKaTacTaonS oty TPOcAnyn O, GLVOVACTNKE AVTICTOO HE TO EAAELUUOL
Ko 1o xpéog O;.

H avédivon tov tpioov ¢doewv amd tov Margaria et al. (1933) pe v
TPOCUPLOYY| LOOMUATIKOV HOVTEA®V OTIC TYEG TV UETPTCEMV, 0O1YNGE TNV
extiunon ¢ ypovikng otabepds tov pvOUOL aBENCONC Kol ATOKATACTOONG
(KvnTikn)  TOV  KUKAOQOPLOKAV  KOlL  OVOTVELSTIKOV  Agttovpyudv. H
a&lohdynon tov pvbuov petafoAing otdbnke dvvarty pe TOV VIOAOYIGUO TOL
xpovou Nuavtidpacng (tiz), SNAadN Tov xpovov HEGH GTOV 0Toi0 TETVLYAIVETOL
T0 o6 ToL TEAMKOD pLOLOV Asttovpyiag.

Ov Margaria et al. (1933, 1965) ypnowonoincov pio omAn ekBetikn
GULVAPTNGOT GTNV TPOCUPUOYYT TOV TILAOV peTABoAng g VO, Kot vmoAdyisav
éva xpovo nuavtiopaong 30 sec yo TV adENoN Kot TV AToKOTAGTOCT TNG.
Ot Henry and DeMoor (1956) kat apydtepa ot Broman and Wigertz (1971),
Whipp and Wassermann (1972), Katch (1973), Linnarsson (1974)
napoaTnpnoay 0Tt o€ YnAég emPapvuveel; Kovid OTlS WEYIOTES, HETA TNV
petafatikn eaon oev emépyetar por edomn otabeponoinone, aArd cuveyiletan
poe mopamépa  puKpn  avénon, moapovcialovtog o "non-steady-state"
Kataotaot. [ v meptypa@r| TS KVNTIKNG G’ VTY| TNV TEPITTMOT amotTeiTon
po duthn exBetikny cuvaptnon (BA. 4.2.5.).

H topdmra g adénong tov  KopoloavomTVELSTIKMOV — TUPAUETPOV
oLVOLALETOL PE TNV TOYOTNTO EVEPYOTOINONG TV 0EEWBMTIKOV OVTIOPACE®DY
oto puikd wovttapo. M ypnyopotepn adénom €xel cov GuvEmEw £val
pkpdtepo EAleupo Oy kot pio pukpdtepn evepyomoinon tov avoepdfiov
UNYOVICU®V otV HeTafaTikn @dcn. Amo v dAAN mAevpd M ToydINTO TNG
amoKaTacTaonS cvvovdletal pe tov Pabud xpNoIoToinong TV POCPOPIKAOV
evocewv (ATP, CP), tov armofnkevpévonv O; kot v taydTnNTo OVOTANP®GTS
TOVG, KOOMG KOl pe TNV TOpay®myn Tov yolaktikov o&éog (Margaria et al.
1933). Oco ypnyopdtepn eivon N amokatdotacn 1060 HkpOTEPO givar TO YPE0g
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O, M 1600 TayOTEPT M EMOVOCLVOEGN TOV QOGPOPIKAOV EVAOGEMV KOl M
QTOLLAKPVVGT] TOV Y.0..

6.6.1. Kivntuki) g avénong

Kowd onuaviikny  dagopomoinon oty toydtnto.  avEnong  tov
KOPOLOOVOTVELGTIKMOV TOPAUETPOV OEV TTopoTnpnOnke Katd ™ ddpKew NG
épevvog, oe Ko ond Tig 6vo emiPapuvoels (kdto kot mave amd 1o AK).
[Mewpopatikn kot opddo eAéyyov elyav mepimov idteg Tpég otov Ypdvo
nuavtidpaong otic 4 TapauéTpoug mov eEetactnkay (wivakag 5-20 kot 5-22).

H aténon e VO, omv emPdpovon katw and to AK (x= 10.6 km/h)
mapEpeve adlopopomointn and pHETpnon o uETpnon, He éva tin Yopw ota 24-
25 sec. H idw ewcdva mopatnphnke kot oy emPapovvon ndveo and to AK
(x= 13.6 km/h), pe éva ehagpd peyoAvtepo tin (25-27 sec). Agv geviomicOnke
dNAadn ovTe pol EniOpacn TG TPOTHVNONG OVTE TNG AVATTLENG.

Ot tpég autéc TV Ypdvov Muavtidpacng ywo v avénon g VO, sival
pkpdtepeg amd v T TV 30 sec, Tov vmoloyicOnke and Tovg Margaria et
al. (1965), di Prampero et al. (1970), Davies et al. (1972) oe evijlika dropa,
aAAG gfvorn apkeTd peyaAvTeEPES amd TV T Tev 17.2 sec, mov vwoloyicOnke
and tov sady (1981) oe maudid g mpoePnPikng nAkiog, N v Tun Tov 15
nepinov sec amd tovg Macek and Vavra (1980).

e mocooto ¢ VO, max ot 600 emPapuvoelg oty mopovco EPELVA NTAV
nepimov 75 % war 92 % avrtictoya. Xvykpivovtog TiC TIHEG OUTEC HE TIG
ynAotepeg emPapivoetg tov 90-100 % g VO, max oty épguva twv Macek
and Vavra (1980) kot 103 % tng VO, max omv €pgvva tov Sady (1981),
TPEMEL VO CUUTEPAVOVUE OTL O XPAVOG MULAVTIOPAON G TOL HeTpOnKe TTov
cOP®OC HEYOADTEPOS Yo TOL ayOplo TG mpoenPikng nikioc. A&oonueimto
elvar wotéco 0Tt ko oe modd  pukpdtepng mAkiog (7-11  ypovav)
vmoroyicOnkav ot idleg TWES tip, YXPNOWOTOIOVINS OVO  OVTIGTOLYES
emPopivoeig katw katl tave ard To AK (Danis et al. unpubl. b).

O1 Cooper et al. (1985) cvykpivovtag moudid g TpoeenPikng nikiag (7-10
ypovav) pe éenpoug (15-18 ypovdv) dev mapatpnoay CHUOVTIKES SLOPOPES
otV Kwntikn s VO, . H emPdpuvon wotdco oty onoia egtacdnkoy nrov
oA younAn, mepinov oto 75 % tov avamvevotikov AK (ne 1o AK mepinov
oto 60 % ¢ VO, max). Ot cuyypageic vwoAdylcay po ypovikn otadepd
avénong e VO, 26.5 sec ota maudid kot 28.0 sec ota £pnPa dropa, dniadn
oe TIEG ty2 18.4 sec kan 19.4 sec avtictorya. H moAd yapnAn empdpovon oty
épeuva avTr| OIKOOAOYEL TIG UIKPES TIUEG GTO YPOVO NULOVTIOPAOT|G.

212



2YZHTHYH

M avaioyn dapopd e oyéon pe 1o Vyog g enapvvong (80, 160 ko
240 Watt) dwakpiveton otn dnuocicvon tov Linnarsson (1974), 6mov 1 xpovikn
otafepd xvudvinke avtiotoya oe 39.4, 40.6 ko 45.9 sec, divoviag éva
avtiotoyo tin 27.3, 28.1 wor 31.8 sec. IMopopoimwg ov Fox et al. (1980)
vroAdyloav éva tin 21.6 sec og emPdpovon 38 % g VO, max kot 32.8 sec og
emPdapovon 65 % g VO, max. Ov Whipp and Wasserman (1972)
Sm{oTOGOV o ATOMKT OlaKOpavVen Tov t, avdueca ota 25 ko 40 sec o€
e&apon amd 1o vyog g emPdpvvong. O xpovog NUOVTIOPAONS LEWOVITOV
OTIS YOUNAOTEPEG EMPAPVVOELS, OELYVOVTOS LIt YPNYOPOTEPN KIVNTIKY GTNV
avénon g VO,. To 1d10 damictwoav kot ot Hagberg et al. (1978).

Ou de Vries et al. (1982) oe oOykpion g kvntikng g VO, og véoug (21-
29 ypovwv) kot vrepnikeg (60-69 ypovmv) dvdpeg, oe emPdpvvon 45 % g
VO, max, Bprxav éva tyn 27.4 ko 30.0 sec avtictoyya. H dwapopd dev tav
otatotikd onpavtiki. Ot Cerretelli et al. (1980) xaBdpioav v dakvpavon
ToV t12 otV avénon g VO, 6€ ampondvnto ATopa yio EPYo HE To TOd, amd
33 émg 41 sec, evd KOTQA TOVG OLYYPOPELG Ol TWES oTOvV GvOpwTO
TaPOLGLALOVY GUVOAIKA o dtakvpaver HeTa&y 18 kot 90 sec.

Or tég twv 24-27 sec mov vmoAoyicOnkav otV Tapovca Epevva
Bpiokovior o©TIg MKPOTEPES TIUEG TOL  OVAPEPOVTOL YO TOVG EVNAIKEG.
Agdopévovr  OTL  OTIS TEPLOCOTEPES  OMO  TIG £€PELVEG  HE  EVIAIKEG
ypnoonomdnke vropuéylot, cvvilmg younAn kot pecaio emPapovon, Oo
mpémel vo. copmepdvovpe O0tL M KivnTikn ™S VO, katd v avénon eivor
TPAyLOTL YPNYOPOTEPT GTA OO TNG TPOEPN PIKNG Kot €PN PN g NAKioG.

O Hagberg et al. (1978), Cerretelli et al. (1979) kot Powers et al. (1985)
TopaTHPNoaV po ypnyopotepn avénomn mg VO, oe mpomovnuévous abintég
o€ OYEON HE OmMPOMOVNTO GTOWM, OCULYKPLVOUEVO OE 1010 GYETIKO £PYO.
Awmotdfnke pdMoto gl YynAr  ovoy€tion  avdpecso  otov  xpdvo
nuavtidpaong kot v VO, max, pe r= 0.80 (Powers et al. 1985). Axoua, ot
Hickson et al. (1978) dwmictwcav pa Peitioon g kwntkng me VO,
(ypmyopdtepn avénom) o€ 1010, amOAVTO Kol GYETIKO £pyo, o€ 7 evijAKa dTopa
mov ovppetelyavy oe  €va  mpomovnTikd  mpdypappoe 10 gfdopadov (6
Qopéc/Poopdda). Me Bdon ta dedopéva avtd copmepaiveTol 6Tl 1 TPOTOVIIoN
gxet éva Beticd amotédecpa oty Kvntikn e avénong g VO,.

Yy moapodoa Epevva dgv ETAANBELTNKE oVTH N Aoy Yo TNV emidpaon
™G mpomdvnong otnv mpoepnPikn kot epnPucny niwio. Ot Tég TOL t))n
napéuevay oyeTikd otabepég kol otig 0vo emPapuvoels. ‘Etor mpémer va
anokAelslel n dvvardomta enidpacng g mpomdvnong otov puiud avénong
™m¢ VO, amd €vo TpOypOLL TPOTOVIONG GOV 0VTO TOV EQAPUOGONKE.
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To 1010 1oyvel oyetkd pe Vv enidpacn ¢ avantvéng. Eivar mpopavéc ot
TO YPOVIKO OAOTNUO TV 6 UNMVOV OEV EMPEPEL KOULE OTOAVTMG UETABOAN
otV Kvntikn g avénong mg VO,.

H avénon tov Vi kot g VCO; mapovsiolav po peyoidtepn Bpoadvtnta
oe oyéon pe mv avénon g VO,. O ypdévoc nuavtiopacns frav mepimov 15106
Yl TIG VO TOPAUETPOVS KOl Ol TIUES TOV KvudvOnkav avdpeca ota 31 ko 39
sec omnv emPdpovvon katw and 10 AK ko avépeca ota 37 kal 43 sec otV
empPdpovon mévo and to AK (nivaxag 5-20 ko 5-22).

H oyt opodmmra tov pubupod avénong tov Vi kot g VCO, eivan
yvoot ond mponyovueves Epevveg (Davies et al. 1972, Linnarsson 1974).
['voot) eivoan emiong mn  Ppadvta tov pvOROL avEnong TV  dLO
OVOTVELOTIK®OV TAPOUETPOV o€ oyéon pe v VO,. Ot Broman and Wigertz
(1971) Bpixkav pa dtakdpaver Tov tin oty avénon tov Vi petadd 46 kot 70
sec. Mia avdroyn tun (45.4 sec) vmordyisav ot de Vries et al., 1660 o€ véouvg
000 Kot og vepnAtkeg avopec. Ot Davies et al. vmoAdyioav €va 1010 ty, 50 sec
vy v avénon tov Vi ko g VCO,, katd 30 % Bpadvtepo and 10 ypdvo
nuavtidopaong g VO,z. Evav ghagpd peyordtepo tin yuoo v adénon g
arofoinc CO, vmoAdyioe o Linnarsson (1974), 45-56 sec oe oyéon pe to 42-
47 sec tov tj, TG adENONG Tov VE.

Yuykpivovtog TG TIHEG OVTEG TOV TPOEPYOVTAL OO EVAAIKO GTOU LE TIG
TIEG TNG TOAPOVGUS EPELVAG, SOMIGTMOVOLLE OTL KOl OTNV KIVITIKT TOV VE Kot
mg VCO; ta modd mapovcsidlovv €va ypnyopdtepo puBud avénonge.
[Mapopoteg Tipég Ko eAa@pd HKPOTEPES HE OVTEG TOV OOVUMOV OLTNG TNG
£peuvoc vmoloyicOnkov kot 6g mpPonyovUevn £pEvva G TOdLL LUKPOTEPNG
niwiog (7-11 ypovav) (Danis et al. unpubl. b). Avto egvioydel v dmoyn g
YPNYOPOTEPNG KIVNTIKNAG OTNV avénon Kot Tov 600 auTdVv TopaUETpOV oTo
OO, CLUEMOVOVTOS Kot He TV vobeon e£dptnong g KIvNTIKNG Tovg amd
v avdantoén (Cooper 1985).

Tbéco oty emPapovvon kate amd 10 AK 660 Ko oty emPépvvon mhve
and to AK pdavnke pia tdon peimong tov ty, oty avénomn tov Vi kot 6tig 600
opndoeg, aoOntd OpMG HEYOADTEPT OTNV TMEPAUATIKY Opdda. Mo mapdpota
tdon moapatnpnbnke kot oty KwnTiky ™ avénong mg VCO; oty
MEWPOUATIKY] Opdda. Agv  egvtomicOnkav ®OTOGO GTATIOTIKA OTUOVTIKES
Swpopés. O1 HEIMOELS OVTEG OTNV TMEPAUATIK Opdoa €lval omotéAecua
KUpI®G TOV CNUOVTIKA XAUNAOTEPOV TEMK®OV TIU®OV Tov Vi kol g VCO,
(oymua 5-35 kot 5-39).

H e&nynon g pikpotepng teAkng tipng petd v mpondvnon Ppioketon
TPOPAVADS OTIS CUAVTIKA YOUNAITEPES GVYKEVIPADGELS TOV YOAOKTIKOV 0EE0G
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(BA. 5.4.1.2 xan 5.4.2.2). H avénuévn mopoaymyn v.0. TP TV TPOTOVNOY| El)E
oav arotédecua TNV avénuévn arofoin CO; kot Eva pHeyohhTePO TVELIOVIKO
0EPIGUO, OTOTELECHOL OGS LEYOAVTEPTG OLEYEPCTG TOV OVOTTVEVLGTIKOV KEVTIPOL
otov mpounkn (Astrand and Rodahl 1977). Zvvendg to amotéhecpo TG
npomdvnong eviomiletar oto néyebog g TEMKNG TIUNG 600 TOPAUETP®OV Kot
Oyt omv KNtk ™ avénong tovg. H avdmrtuén dev eixe o mopdpoto
enidopaon (otatiotikd emPefoarmpévn) otig 600 TaPAUETPOVC.

H xwntkn mmg avénong g kapdlokng cvyvomrag £0ei&e o tdon
BeAtioong kot ot1ig oVvo opddes. Ot Tpég tov YPOHVOL MUVTIOPAOTG
mapovciacay ToAD pKpES (apBuntikd) d1apopés HeTalhd Tmv 600 opadmV Kot
KopdvOnkav ond 18 émg 24 sec otnv emiPdpuvon kbto and 10 AK kot omd 19
¢mg 22 sec oty emPapvvon mhveo and 1o AK (mivaxag 5-20 kot 5-22). Onwg
JmoTOVETOL PAETOVTOG TOVG TMIVOKES, OEV VILAPYOVY OVCLUGTIKES OLPOPES
OTIG TIWEG TOV ty avAUESO OTIG 000 emPapivaels, evd N kivnTikn g KX eivan
aeOntd ypnyopdtepn omd TV KvnTiky OA®V TOV GAA®V TOPAUETPOV.

H ypnyopdtepn kivntikn g KX kotd v avénon mg éxet damotmbel kot
and dAlovg epeuvntés. Ot Broman and Wigertz (1971) vroAdyioav éva i yia
10 YpNyopo uépoc avénong 6.2- 8.1 sec, ot Davies et al. (1972) éva t;, 22.5 sec
ko ot de Vries et al. (1982) 21.7 kot 24.4 sec 6€ VEOLG KOl VTEPNAMKES AVIPES
avtiotoryo. Mo TapdTocn) ©OTOc0 TOL XPOVOL MUVTIdpacTg SumicT®oe O
Linnarsson (1974) ot dwpdaOuon g emPdépovong oe 80, 160 ko 240 Watt.
Ov avtiotoyeg Tyég tov tin Mrav 10.8, 20.0 wor 28.3 sec. Xe OAeC TIg
TOPOATAVE® TEPIMTMOELS Ol TIUEG TOL YPOVOL NUOVTIOPAOTG Y10 TNV AOENCT TNG
KX nrav pkpdtepeg and 11g avtiotoryeg yio v avénon mg VO..

O Sady (1981) ovykpivovtag v kivntkn g avénong e KX og péyiom
emPapovvon avdpeca oe 10ypova aydpia ko 30ypovovg Gvopec, Pprke Eva
HKpOTEPO tin ot aydpla (24.8 sec) am' 011 oToVg Avopes (41.0 sec). H tiun
TOV tjn TOV avOp®Y OTNV £PEuva aVT PAIVETOL WOTOGO VLIEPPOAIKA YNAN
ovykpivovtdg v pe GAleg €pevvec. Avtifeta ov Cooper et al. (1985)
VIOAOYIGOV oL LEYOAVTEPT TIUN ti2 G€ Tondld TG TpoePnPikng nikiag (20.5
sec) oe oyéon pe €onPa dropo (15.2 sec). IMapduoteg Tég pe avtég g
napovoos épevvog petpninkav kot oe HKkpotepNS Mikiag modid (7-11
XPOVAV) GE TPOTNYOLLEVT £peLVh pog (tio= 19-25 sec).

@aivetar Aouwov 41l dev LIAPYOLV JPOPEG GTOV PLOUO avENONG NG
KapOKNG cLuyvoTNTOG avAUESH oTO TTadld Kol 6Tovg evilkes. H kivntkn
etvar ypnyopdtepn and v kvntikn g VO, 1060 6T Toudid 660 Kol GTOVG
eviiAikee. H xwvmrucn g avénong g KX ota modid gaivetor va givon
aveEdptnn omd To Vyog NG eMPapvvong.
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H ghappd thon ya peiowon tov ypdvov nuavtidpacng mov mapatnpnonke
TOGO OTNV TEWPAUATIKT] OG0 Kol otV opada eAEyyov Ba mpémel va amodobet
UOVO €V HEPEL OTIC CNUAVTIKA HKPOTEPES TEMKEG TIUEG HETOL TNV TPOTOVION
(BA. 5.4.1.3. ko 5.4.2.3.). Agdopévov 6Tt dev mapatnprniay dtopopég petald
Tov dvo emPoapdvoewv, otig omoiec N KX épbave oe o StapopeTikn Tun, M
thon G peimong Bo mPEMEL Vo 0OPEINOTAV GE U0 YPNYOPOTEPT] KIVITIKY TNG
KX, ocvvdvaldpuevn mpopovmg pe KapdlokukAopoplakés tpocappoyéc. H téon
avt G PeAtimong ooivetor va givol  OMOTEAEGHO OMOKAEIOTIKA TNG
avamTLENG.

H evdolevykn opotdtnta 100 ¥pdvou NUIOVTIOPAoTG Kot KOT' ETEKTACN TNG
KWWNTIKNG Katd TV adénon Tov KopdloavOTVEVGTIKAOV TUPAUETPOV OV NTOV
pueydAn omv empPdpovon kdtw and to AK (mivakag 5-24). Avtifeta ot
ovvtereotés R Ntav apketd yniot oty emPapovvon ndve and to AK Kot oTig
4 mepmtmoelg. e ovo moapapétpoug (Vg kar VCO;) ot ouviedeotég
dwtnpndnkav ynioi, mapovcsidlovtag kot YynAn evoolevyikr] opoldtnto oTig
petaforés tv SOH®Y. ZT1g dAAeg dVO TAPAUETPOVG TTapaTnPOnKe peiwon
TOV TIHOV ToV R.

Muw avdAioyn evoolevyikr] opoldTnTe. TopatnpiOnKe otV KNtk g
avénong v 4 KopdloovOTVELSTIKOV TAPAUETp®V o€ MZ ko DZ d1dvpovg
(Danis et al. unpubl. b). Ze ovykpion TOV &VOOLELYIKOV SOCTOPAOV OEV
mopatnpNONKe Kopld 6ToTIoTIKY Spopd petald tov MZ ko DZ didvpwmv.
daivetonr Aomdv OTL deV LIAPYEL CNUOVTIKT YEVETIKY] €£APTNON TNG KIVNTIKNG
oV avénon TOvV ToPATdved KOPOVOTVELSTIKOV TAPAUETP®V Kol TOUVEG
netafolrég Ba mpémel va Eyovv e&myevn Paon.

6.6.2. Kivntu] ¢ 0TOKOTAGTAONS

Inuovtikn Bertioon g KNTIKNG TOV AVOTVELSTIK®V TTopapétpmv VO,,
Vg ko VCO; katd TV anoKatdotacn topatnpinke 6Ty TEpapaTtiky opado
010 TéA0C NG mpomdvnons. M avtictoyn PeAtioon otnv ouddo eAEyyov
mopatnpnOnke pévo omv omokotdotaon g VCO,. H emidpaon g
TPOTOVNONG Kol TNG avanTuéng NTav 0o otig 6vo emPapuveels, KAT® Kot
move and o AK.

' OAeg TIG HETPNGELS 0 pLOUOG amokaTdoTaons TS VO, fTav ypnyopotepog
oy emPdapovon katw ond to AK (tj,= 25-28 sec) cvykpvduevog pe tmv
empPdpovon mive ond 1o AK (t;n= 28-31 sec). Zvykpivovtog Tig TIHES TOV
xpOvoL muavtidopoaong katd v avénon kot v amokatdotacn s VO,
STIGTAOVETOL Lol aoOnTd PpadVTEPT KIVIITIKY OTNV OMOKATAGTOGCT KOTH TNV
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emPdpuvon ndve and to AK. Zmv emPdpovon kato and 1o AK ot Tpég Tov
xPOVOL Muavtidpaons dev d€pepay onuovtikd. Toéco o mapdtacn tov ty,
060 Kot po BpadvTepT KIVNTIKY TNG OMOKATAGTAONG 08 YNAES emPapvvoelg
dwmotwbnkav kot oe GAheg Epevvec (Whipp and Wasserman 1972,
Linnarsson 1974).

Ot Tipég 1oV YpAvoL NUEVTIOPACTC TOL avaPEpovTat otnV PifAtoypagia yio
v anokotdotacn e VO, xvpaivovion and 27 £mg 54 sec (PA. Katch 1973).
[Mapodpoteg TYéS pe TIc TYWES ™S TapoVGOS EPELVOS OVOPEPOVTOL OO TOVG
Katch (1973) kou Linnarsson (1974) (t;p= 26.5-31.8 sec). Xe mponyovuevn
épeuvd pog, pe moudd nAkiag 7-11 ypovov vroloyicOnke éva ty, 25 sec o€
emPapovvon katw and 1o AK (160 pe 1o tjn ™G avénong) ko 28.3 sec o€
emPdpuvon mhvo and 1o AK (ehappd peyodldtepo amod to ty, ™S avénong).

Qaivetor Aowdév 6Tt 1 kwnuiky g VO, omv  amokatdotaocrn dgv
Topovoldlel peydieg dapopés amd v aviioctoyn tov evniikov. H droyn
ot cvueovel pe to amoteléopota Tv Eriksson et al. (1971), 6mov to moudid
™G €PNPIKNS NAKING deV QaIvVETOL VO SLPEPOVY OO TOVG EVAAIKES, OVTE GTNV
TEPLEKTIKOTNTO TOV QOCPOPIKAV EVAOCEWV TOV HLOV 0VTE 610 Pabuo
ypPNoponoinong tovg. To ypnyopo peEPog tov ypéovg Oy GTNV ATOKOTAGTACT
TEPLEYEL TNV EMAVACVVOEST] TOV POOCPOPIKAV EVOCENDV KOl TNV AVATANP®OON
tov arodnkov O, (di Prampero et al. 1970), ov omoieg dev mpémetl vor eivan
dwpopetikég avd kg B ota moudid. Amd v GAAn mievpd m Ppadvtepn
KWWITIKN] TNG OMOKATACTAONG O€ oyxéon pe v avénon mg VO, oty
emPapvvon méve amd to AK autioloyeitor amd v vmapén evog LEYOAVTEPOL
ypéovug Os.

H enidpaon ¢ mpondvnong otov pubud anokatdotaons g VO, eivar
EexaBapn 1000 otV emMPApvvon KAT® 060 Kot oty emPdpovvon mtave ond 1o
AK, mapéyovrag avtictorya po peimon oto ypdvo nuavtidopaons kotd 13.1
kot 8.6 %. H Peitioon avty Ba mpémer va amodobel o' éva pukpdtepo
ayohoKTIKO xpéoc O, petd v mpomdvnon Kot icwg oe Pertioon tov puOpov
EMOVOCUVOEGN G TOV POOPOPIKAOV EVAOGEMV.

H npom eénynon ompiletar oty pkpdtepn cLYKEVIPOON Y.0. UETE TNV
nportdvnon (PA. 5.4.1.2. xon 5.4.2.2.), n onoio. cupPadiler pe po pkpdtepn
YPNOOTOINGCT] POCPOPIKDOV EVOGEMV oTNV £vapén g emPdpuvong (Saltin
and Essen 1971, Karlsson 1971, Knuttgen and Saltin 1972). EE dAlov o
otevn oxéon £xet Ppedel avapesa otnv TOGOHTNTA SIUCTACTG TOV POCPOPIKAOV
EVOGEMV KOl TOV Ypeovg Oz 6TO Yp1Yopo HEPOG NG amokatdotacng g VO,
(Knuttgen and Saltin 1972, 1973). Axopa o1 Karsson et al. (1972) dwurnictocav
po pikpotepn ypnowponoinon ATP kot CP og 1610 amdAvto épyo petd and 7

217



LVES TPOTOVNONG, 1 OToia glye Kot oav amotéAespa o avénorn tov ATP og
nPepio Ko po YopnAOTEPY, CLYKEVIPM®OT V.0. G€ 1010 OmOALTO Ko GYETIKO
épyo. Ot mpoocappoyéc avtéc ovuPadifovy pe To AmTOTEAEGUATO TG TOPOVCOG
épeuvag.

Yyetikd pe v Ogvtepn €€nynom, av kol cvyxvd ekepdletor pio tétoln
VHOEGT OEV GLVOVTAOVTAL EPELVNTIKA OESOUEVA TTOL VOl TNV EMPERALDVOLV.

H enidpaon g avantuéng oty kivntikn g VO, Kotd v amoKotdoToo
Ntav kat otic 600 emPapHvoelc acNUAVTY, dElYVOVTaG LOVO Lo PIKPT TAGT Yol
BeAtiwon. Ot Paterson et al. (1986) mapatipnoav o adénon g TocoTNTOG
0, (ypéovg O,) otv anokatdctacn Katd 0.8 1 (9 ml/kg) to ypodvo, petd amod
péylot emPdpovon, oe dwaypovikn pnerétn 19 ayopidv and ta 11 tovg ypdvia
uéypt ta 15. H avénon avtn dev ennpedlel Tpoeoavmg SNUOVTIKG TNV KIVNTIKY
NG AMOKATAGTAOTG O OLAGTNUA 6 UNVOV.

O pvOudc oamokatdotoone tov Vi PeAtiddnke onuovtikd povo otnv
TMEPOUOATIKY] Opdda, €VO oIV OpAda €AEYYOL GAVNKE HOVO 1o TAOM
Beitiowong (mivaxog 5-21 ko 5-23). Avtifeta 610 pLOUd amokatdoToong TG
VCO,, wa onpoavtikny Peitioon mopatnpndnke Kot oty opddo eréyyov. Ot
TIUES TOV ty/2 Y10 TV OTOKOATAGTOGT TOV VE NTav Tptv TV wpomtdvnon 33.5 kot
42.5 sec otv emPapvvon kdto kol whve and to AK avtictorya. Metd v
TPOTOVNOT Ol TIHES OVTEC HE®ONKOY oTNV TTEWPOUATIKY] opdda o 27.0 Kot
32.9 sec avtiotora. Idieg Mrav mepimov kol ot TWEG TOL tin YW TNV
anokatdotacn ™ VCO,, mptv Ko 6T d1dpKeLn TS Tpomodvnong (tivakog 5S-
21 won 5-23).

[Mopdpoteg TWES Yo TO XPOVO MLOVTIOPOONS TNG OMOKATAGTOONG TOV VE
Kot g VCO; avagépovtar kot amd tov Linnarsson (1974), yo tpio enineda
emPapovvong, 80 Watt (t;,= 32.1 xou 31.5 sec avtiotorya), 160 Watt (t;,= 44.3
kot 39.0 sec avtiotorya) kou 240 Watt (t;,= 54.6 kot 49.3 sec avtictoya). Mo
avdAoyn BpaddTnta Tng KNTIKNG OTIG YNAOTEPES EMPAPHVOELS, OTMOS PaiveTot
Kot a0 TG TIHES, OLOMOTOONKE GTNV TAPATAVED EPEVVAL.

Ot apywéc Tpég (twég tov Vg ko g VCO; mpv v Sokomn g
emPapouvong), ol omoieg eivor MPEYOADTEPEG OTIC YNAOTEPES EMPOpOVOELS,
emnpedlovy apvnTikd TNV KWNTIKN g omokatdotaons. Avtog sivor évag
nmapdyovtag mov eényel v Peitioon mov mopatnpnOnke oV £pevva oLTH.
Metd v mpomdvnomn ot apykés THEG NTav younAdtepes (oynmuata 5-37 Ko 5-
41). To amotéAespa AVTO GTIG dVO AVTEG TOPAUETPOVS TTPEMEL VOL GUVILNGOEL e
TNV CNUOVTIKY HEl®OT TOL YOAUKTIKOD 0E£0G OTIG 101eg emPBapOvoelg PHETA TNV
mpomdvnon. H puduictich oyéon yoraktikod o&éog (H) - pCO; - mvevpovikod
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aepopov etvat yvwotr and maid (Astrand and Rodahl 1977, Stegemann 1984,
Despopoulos kat Silbernagl 1989).

‘Evoc aAlog, Mydtepo mbavog mapdyovtag Pertimong Tng KvnTikng Twv 600
TOPOUETPOV  OTNV  OMOKATACTOOTN, &ivor 1 €kdoyn oG  TovTEPNG
ATOUAKPVVONG TOV Y.0. HETA TNV Tpomdvnon. Mia avdAioyn Tpocappoyr| tov
SWOU®V G PEYIOTEG GVYKEVTIPAOGELS deV damotmbnke (oynua 5-46), ondte Oa
TPEMEL OL YOUNAOTEPEG GLYKEVIPAOOEIS €M Vo MTav vrevbuvves yuo o
YPNYOPOTEPT ATOUAKPVVGT).

Tnv 0 katebBovvon mpocapuoymdv kdtew ond v emidpaocn Tng
mpomdévnong Ooelyvel kar m oavamtvén. H Pedtioon g xwvmTikhig otnv
anokataotacn g VCO,; Ntav oTATIGTIKA GNUAVTIKY] KOl 6TV ORada EAEYYOV,
evo o taon PBertioong mapoatnpndnke kot oty amokotdotacn tov Vi. To
ATOTEAEG O, AVTO GLVOLALETAL TTOAL LLE TNV CUUTEPUPOPE TOV YOAUKTIKOD 0EEOG
(BA. 5.4.1.2 k00 5.4.2.2.).

H xwnuik amokatdotaong g Kapolokng ovyxvotrog €0e1ée kamoleg
1aoelc Pertioong, yopic OO vor oNUEIWOOVV ONUOVTIKEG HEUMGELS OTO ti).
[Mopd 10 yeyovog Ot ov apywkés twég g KX (mpv v dwakom g
eMPAPLVONG) NTAV CNUAVTIKA YUUNAOTEPEG UETA TNV TPOTTOHVNON Kol 6TIS OVO
opdoeg, 0ev dlmoTdONKOY oNUAVTIKEG HETAPOAES otV KivnTikn €5 attiog Tng
HEYOANG JOTOPAG OTIG TIWES TOL tn Kot €€ autiag Tov peyoldtepov AdBovg
KATO TNV TPOGapLOoYN TV empépous Tinav s KX otig e€lodoers.

Ot tég tov ypdvov nMuavtidopacng oty amokatdotaon g KX ftav
peyoAvtepeg oty emPdpovvon tave and to AK (mivaxog 5-21 ko 5-23), kdtt
nov dmot®inke Kot oty épevva Tov Linnarsson (1974). Mo GAAn emiong
dwmictmon, onwg omv épevva tov Linnarsson (1974), frav m awcnm
dtapopd ¢ Kivntikng g KX oty avénon kot v amokatdotact. O ypovog
nuavtidpaong oty avénon nNTav pkpdteEPos, oxedov katd 10 sec oty
emPdpuvon kdto and to AK ko péypt 20 sec oty emPdpvvon mdveo amd To
AK.

H evdolevyikn opoldtnro otnv KIvntTiky Tng OmOKATACTOONG OEV NTAV
peydan otg mopapétpovg Ve kou KZ, dwmiotddnke Opmg por peydin
opowdtnrto otic mapapétpovg VO, kar VCO, mpwv v mpomdvnomn, n onoio
omv emPdpovon mdveo oand 1o AK Swwtmpndnke kot petd v mpomdvnon
(mivaxog 5-24). Mo mapdpota ynAn evoolevyikn opototnTo 6TV emidpuvon
puovo mave and 1o AK mapatnprdnke Ko og Tponyoduevn Epevva pag pe MZ
dwdvpovg 7-11 ypovav. @aivetor AowdV v VIAPYEL oL KANPOVOIKT Pdon
OV KWWNTIKY TV 000 auTOV TopapéTpmV Kotd tnv amokotdotacn. H
evOoleVYIK] OHOLOTNTA. MGTOCO TMV UETAPOA®Y OTN SUPKEW TOV 6 pUNVOV
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NTav YounAn ¢' OAeg TIG mMOPAUETPOVS, delyvovtag (o achevi) GYEon aVT®OV
OV 0QEIAOVTAL GTNV OVATTTVEN UE eKELVEG TOV 0PEIAOVTOL GTNV TPOTTOVNON.

H oyetikn woy0 g mpomdvnone Ko g kKAnpovopukomrag otn Peltioon
™¢ Kivntikng tov mopapétpav VO,, Vi kot VCO; koatd v amokotdotoon
TOPOVGLALEL L0 OLLPOPETIKT EKOVOL.

v mepintwon g VO, n oxetikn 16Y0 ¢ Tpomdvnong KVHoveToL 6To
15-25 %, g kAnpovopkdtrag 6to 50-75 % xot g aAinioenidpaong 6to 5-
35 %. Av dev Mnebet vidym n Pertioon oy emPapovvon kdtw and o AK
otovg 3 pnveg (mivakag 5-25), 1dte M 100 TG KANPOVOLKOTNTOS KUHOEVETOL
oto 70-75 % xar g aAnAoemiopaong poévo oto 4-8 %. ‘Etor n
KAnpovopkotnta gaiveton va gival o KOplog mapdyovrog mov kabopilel v
avTioTOU(N TPOCAPLOYY.

Ymv nepintoon e VCO, 1 oxeTikn 1oy TG TPomdvnoNG KUUOIVETOL GTO
20-30 %, g kAnpovoukdmrag oto 50-55 % kot ¢ aAinioenidpaong oto
15-30 %. O kaBoprotikdg poOLOG NG TPoTdVNOoNG 6TOV PLOUO ATOKATACTUONG
mg VCO; eivar avePacpévog, evd o polog tng kAnpovoutkdmrag (v Kot
LEWUEVOG) elvar TAvTa 0 TPOTEV®OV Tapdyovtas. Eva apketd onuoviikd poro
eoaivetal emiong va mailel N aAAniognidopaon.

Muw Sl0QOpETIKN) GYETIKN 1OY0 NG TPOTOVNONS OlamoT®OnKe o1V
nepintwon tov Vi oty enifdpuvon kdtw kot wéve and to AK. Ta mocootd
mov vroAoyicOnkav Ntav avtictorya 32 kot 13 %. Towg to eninedo €dd g
emPapovvong va meplopilel tov kabopiotikd porlo g mpomdvnons. O pdAog
™G KANpOovoKOTNTOG €ivon YoUnAdg oe oxéomn Ue TIG AALES OVO0 TOPAUETPOVG
(35- 45 %), evd £évo apketd onuavtikd porlo ¢aivetor va mailer m
arinroeniopaon (30-40 %).

6.7. Avaepofreg Tpooappoyég

6.7.1. Méy1o11 6VYKEVTPOGT] YOAUKTIKOV 05£0G

H &&toon g péyiome ovykévipmong Ttov YoAokTikov o0&€og of
EPYOOTNPLOKEG GLVONKEG (SUTESOEPYOUETPO, KLUKAOEPYOUETPO) GULVOOEVETOL
and oapketd mpoPAnuato, oG kKot 1 €EAVTIANGM TG Avoyng OTO  Y.O.
oprofeteitar amd TIg acvvnOloTeg GLVONKEG emMPApuvons, KaODS Kot AAAOVG
napdyovteg (Kindermann et al. 1975, Kindermann und Keul 1977). T't awtd
oV épevva avt ypnowomombnke o dpopog 300 m, o omoiog amd dAmoyn
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OLIPKELNG EMTPEMEL TNV UEYIOTN EVEPYOTOINOT] TOL YOAUKTIKOD UNYOVIGHOD
(Margaria et al. 1964, Hermansen 1971, di Prampero 1971), ka1 n vmoapén
oLVAYOVIGHOV (TautoOypovn mpoomdBeia adelpadv) eSacpdMle TV HEYLOTN
VoYY GTO YOAOKTIKO 0EV.

Ot péyioteg OLYKEVIPMOELS YOAOKTIKOU 0EE0C TOL pPETPNONKAY GTOVG
SOHUOVG oV TNG TNG Epevvag PeTd TV TpoomdBeia twv 300 m KuudvOnkov ota
8.2 - 9.4 mmol/l. Ot avticTtolyeg cLYKEVIPMGELS Katd T puétpnon g VO, max
o010 damedoegpyouetpo kopdvOnkav oto 7.1 - 8.5 mmol/l ko NTav oTIg
TEPLGGOTEPEC TEPUTTAOGELS CTUAVIIKA UIKPOTEPEG OO TIC GLYKEVIPAOGELS GTO
opopo twv 300 m. O GVVIEAESTNG GLGYETIONG OVAUECO OTIS CUYKEVIPMOELS
oV Opopov 300 m Ko Tov damedoepyOUETPOV KLupAvOnke avdpecsa oto 0.45
kat 0.59, vTOdNA®VOVTOG Lo HETPLOL EXOVOANTTIKOTNTO OTNV a&lomoinom g
REYOTNG YOAOKTIKNG tKavotntag ota 300 m Kot 610 damedoepyOUETpO.
[Mapopotec ovykevipooelg pétpnoav kot ot Kindremann et al. (1975) oe
9xpova ayopia, oe opopo 300 m (9.7 mmol/l) kot 6to damedoepyduetpo (7.3
mmol/I).

H ymAdtepn tyun mov petprinke otovg SdVUOVE VNG TS £pEVVAG NTOV
12.5 mmol/l. H tyuf awtn givor ehappd younidtepn and tig Téc tov 14 kot
15 mmol/l mov avaeépovtar otn Pipiloypagio yio Tandld g TpoePnPikng Kot
epnPucng nikiag (Kindermann et al. 1975, Cumming et al. 1980).

Mw avénon ™G UEYIOTNG  GLYKEVIP®ONG  YalakTwkoO o&foc Ogv
SO TOONKE oV £pPELVOL ALTH, OVTE GOV OMOTEAECUO TNG OVATTLENG OVTE
ocav omotélecpa g mpomdvnone. Téco m mepapatikyy 660 kot 1 opdoa
eréyyov, pe 9.4 kar 9.2 mmol/l avtictoya tpv Kot 9.4 kot 9.0 mmol/l petd v
TPOTOVNON, ELYOV OVGLOCTIKA TIS {d1EG GLYKEVTIPMGES. MOVO GTO £VOLANEGO
dlotnuo. Topoatnpnonke poe taom peimong, ko ot 0o opddes. H
TEPOUOTIKY] OpAd0 pdAloto €iye petd@ tov 1 pnva g mpomdvnong o
OTOTIOTIKA YoUnAoTEPN cuykévipwon (8.2 mmol/l).

AVo gkdoyéc vapyovv Yo ) petwon avt. H mpdtn cvvovdletan pe v
€VTOom NG MPOMOVIONG, TOV GTOV TPMOTO UNVO NTOV GTY TAELOVOTNTO KATM
and to AK (85-90 % g Ttayvnrag tov AK) kou 1 dgvtepn pe v EAAEyM 61N
HETPNON aVTN TOL cuvay®VicpoL. H pun otatiotiky Bedtimon tov ypdvov oto
300 m (2 %, P>.05) oe oyxéon pe tig dAdeg perproelg (nivakag 5-26) evioybdet
T1G 600 €KO0YEG.

H enidpaon ¢ avantuéng amd v mpoeenPikn péyxpt v HeTe@nPiKm
NAkio. 6TV PEYIGTN CLYKEVTP®OT V.0. KabopicOnke amd dALovg GLYYpPAQEiS
oe o avénon 0.9 mmol/l to ypdvo (Paterson et al. 1986), evad o cueyétion
pe v Proroyikn opipavon tov eOAov damictwoav kal ot Eriksson et al.
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(1971). M mopdpota petaforn kbtm amd v emidpacn g avamntuéng oev
dlakpivetal oty Tapovoa £pevva. Q6TOGO GTIC LETPNOELS TPV TV EVOPEN TNG
TPOTOVNONG OOMGTOONKE oL GNUOVTIKY] GLUGYETION OVAUEGOH GTNV UEYIOTN
CLYKEVTIPMOT] ¥.0. KOl 6TO 6TAS10 avamTuEnG TV ddvuwv (Spearman r= 0.63,
P<.01). Teyovog eivar maviog, 6t 6' OAeg T avagopés ot Piproypaeia
mopovotaletal petd v epnPeio por adENon g HEYIOTNG GLYKEVIPOONG TOL
v.0. oto aipa (Astrand 1952, Kindermann et al. 1975, Cumming et al. 1980,
Paterson et al. 1986).

M Oetikn) emidpaon NG TPOTOVNONG OTNV UEYIOTN GLYKEVIPW®GN 7.0.
dwmiotdbnke amd Toug Eriksson et al. (1973) o 11-13ypova aydpilo petd amod
4unvn SoAeppaTiKn Tpomwovnon, omd Toug Massicotte and MacNab (1974) oe
ayéplo g Owg Mlkiag petd amd mpomdvnon 6  efdopddmv  GTO
KUKAOEPYOUETPO pe oyxetikd ynin évtaon (170-180 moA./min) kot omd tOv
[MTo&wd (mpocwn. avakoivoon) oe 9-10ypova ayoplo petd oamd 4unvn
SwAeppatikn mpondvnon. H avénon mov mapoathpnoav ot wopomive
gpevvntég kopdvinke oto 20 pe 30 %. Avtibeto kopd emidopoorn dev
napotipnoav o Ekblom (1969) oe 1lypova oayopie petd amd 6unvn
npomovnon kal ot Weber et al. (1976) oe 10ypova kot 13ypova aydpia petd
and tpondvnon 10 efdopddmv.

A&roonueioto givar 0Tt 68 Kopd and TIg TOPATAVE® EPEVveS N avEnom dev
Eemépace v péon T tov 9.5 mmol/l. Erniong, extdc and v €peguva twv
Massicotte and MacNab (1974), 6mov n apyikr tun Hrov 8.0 mmol/l, ot
GLYKEVIPMOELG TPV TNV TPOTOVN O™ NTAV GYETIKE YounAEg (5-7 mmol/l). Téoo
otV Tapovoa £pevva 6o kat otig épguvec Tv Ekblom (1969) koar Weber et
al. (1976) (13povot) ot apytkes TIpEC NTav peyaddtepes amd ta § mmol/l.

daivetor Aomdv avépktn o Beitioon g HEYIGTNG CLYKEVTPMOONS Y.0.
otV TpoePnPikn Ko epnPikn nhkio Tadve amd v péon Tun Tov 9.5 mmol/l.
Emiong etvan apeiforo av ta modid avtng g nAkiog a&lorotovy Ty HUEYIot
TOVG OVOYN OTO YOAOKTIKO 0EL o€ [ mpdTn doKipocio emPépovong, dtav
pndAota n dokipacio eivar epyastnplokn Kot mepAapupdavel o acvuvithot
copatikn emPapovvorn. Télog yio v evepyomoinon kol HEYIGTOMOINOT NG
amOd00NG TOL YOAOKTIKOD UNYOVICUOU QOIVETOL VO amoartovviol epedicpota
YNNG £VTOoNS, TETOW0 TOL TAPEYOVTOL KUPIMG LE TN OLOAEULOTIKY TTPOTOVION
(Keul et al. 1967, Margaria et al. 1969, Hermansen 1971, Saltin and Essen
1971, Roberts et al. 1982). YynAn évtaon vaipye ommv mpomdvnon 1ng
napovoag épguvag (LExpt mepimov to 100 % g VO, max), EAleimav OpmG
epebiopata  vmepuéylotmg  €vtaong,  YOPOKTNPIOTIKG — Hog  €VIOVNG
SLWAELUUATIKNG TTPOTOVIOTG.
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O pvOuog abEnNong Kol OmMOUAKPUVONG TOL YOAOKTIKOD 0EEOC KATA TNV
anokataotacn Tov 300 m (oynuo 5-46) dev dapopomombnke kabBorov petd
™ mpormdvnon. H popen tov xoumviov eixe oe yevikég ypappés to idw
YOPOKTNPIOTIKA HE TIG KOUTOAES EVNAIK®V aTOU®V peTd and npoonddeieg 300
kot 600 m (Mader et al. 1979), dwakpivovtag icwg pa tdon pikpotepov puOov
amopakpovvens. TOco o ypovog T UEYIOTNG CLYKEVTPMOONS OGO Kot 1 KAion
™G KOUTOANG TOPEUEVOY OUETAPRANTOL KOt OTIG dVO OUddES, delyvovTag TV
oVdETEPN EMIOPOIOT TNG AVATTLENG KAl TG TPOTOVNONG,.

O Shephard (1982) eivoar g dmoyng Ot vEapyel o ypnyopoTePn
KOPUYMOT) TOL YOAUKTIKOU 0EE0C GTO TOUOLH O GYEON LLE TOVG EVIMKEG, KaBmG
KOl oL ypnyopoteptn amopakpuven. Ot oyeTIkéG mopaTnpnoEls Tov eEnyovvTal
amd TG YNAOTEPES GLYKEVIPMGES TOV eVNAK®V, cuvovalOueveg pe Lo
Bpadvtepn KopOemon kat évopén g mtoong (Mader et al. 1979). Axdun, ot
VIOOEGELS TOV CLYYPAPED GTPEPOVTAL GE Lo YPNYOPOTEPT EEIGOPPOTNON TNG
OLYKEVTPMOTNG GTOVS LG KO 6TO ool 6T Todld, Tpogpyduevn mbavov amd
o KoAvTtepn Otbyvon TV epyaldHEvoOV LGV 1 amd o ypnyopotepn
KuKAoQoplokY| petaxivnon. Ot vmobécelg avtég dev cuvodevovTaLl Amd Kopd
OVOAOYT EPEVVTIKT TOPOTIPNON.

Avagopéc g PipAoypaeiag yu tnv dvvatdtmra Bertioong tov pvOpov
ATOUAKPLUVONG TOV Y.0. G€ TAONTIKY ATOKATAGTOOT LE TNV TPOTOVNoN Ogv
Bpilokel kavelg gvkora. Ymhpyet n exdoyn] woT060 0 pLOUOS va PeATidveTan
OTNV EVEPYNTIKY| OMOKOTACTOOT. & KAOOPIGUEVES EVTAGELS OMOKATACTOONG
dwmiotddnke &vag ypnyopotepog puiudc amopdkpuvong oe abANTEG pecaimv
arootdcewv (1500 kot 800 m) oe GVYKpIoN pe AAAOVS OPOUELS Kot POITNTEG
evoikng aymyng (Bachl 1980).

H oyéon g péytotg ovykévipmong v.0. UETA TNV TPOGTADEI Kot NG
emidoong oto dpopo v 300 m £dmwoe £vo GLVTEAESTN GLGYETIONG YOPW GTO -
0.6 pe -0.7. H dtaomopd dnradn g emidoong ota 300 m e&nysiton katd Eva
106061t0 35-50 % amd TV PEYIOTN GLYKEVIPMOT V.0. UETE TNV Tpoomaela.
Kopud ovotuatik  S@opomoincen Tov  GUVIEAESTH] GLOYETIONG OV
TopatnpOnKe Pe TNV TPOTOHVN o).

O ypovog oto dpopo tov 300 m mapovsioce pio ypoppkn Peitioon oty
neEWPAPaTiK opdda (oynuo 5-43), TOPEYOVTIOG MO OTATIGTIKG GMLLOVTIKNI
peiowon omd tov 30 punva kou petd. H opddo eréyyov dev €oe1&e kamola
onpovtikn PeAtioon otovg 3 Pnveg, TETVXE OUMG L0 CUAVTIKT LEI®MOT GTOVG
6 pnveg. Iop' 6Ao mov éva amotédecpo tng mpomdvnong emPefordveTon
OTOTIOTIKE UOVO GTOVG 3 UVES, OL TPOTOVOVEVOL didLUOL Elyav Kol 6TOVG 3
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Kol 6Tovg 6 punveg kaAvtepn péon emidoon amd Tovg adehpovs toug katd 1.4
sec. [Tpwv v évapén ¢ Tpomdvnong nTav kotd 1.6 sec yepotepot.

H Beltioon g dpopkng emidoong ota 300 m dev cvvovacsOnke pe o
BeATiON TG YOAUKTIKNG IKOVOTNTOC, OVTE GTNV TEIPALOTIKTY OULAd 0VTE GTNV
opnada eréyyov. Ilapd v Vmapén OTOTIGTIKA ONUAVIIKOV GULGYETIGEWV
avapecH otV €Mid0ooN Kol T UEYIOTN OCLYKEVIP®ON V.0., N Peitioon g
emidoong eaivetar va mponAbe kupimg amd v PeAtioorn TV VELPOULIK®OV
Aertovpytdv kKo mlavév e avaepoflog  ayoAaktikng wavétmrag. O
OLVTEAEGTEG GLGYETIONG avdpesa 6to ypdvo Tov 300 m kot v VO, max 1 1o
AK xopavnkav og 0ieg T1g petpnoelg yopw oto 0.0 kot -0.2 avrictoryo. M
mopdpolo. cuoyétion avapesa oto AK kot v dpopkn emidoon oe 40 sec
(amootaon) dwumiotmwoe o 14ypova ayopro kKot o Tanaka (1986).

H evdolevywkn opotdtnta TV d1dvpmv oty enidoon ota 300 m kot otnyv
HEYIOTN GLYKEVIP®ON V.0. HETA TNV TPOomOVN oM dtatnprdnke ota idwo mepimov
emimeda, Omwg delyvouv ot intra-class cuvteAeotég cvoyétiong (mivaxkag 5-27).
Mo ehaepd peimwon Tov delkTn oTNV TEPITTMOT TOL YOAUKTIKOD 0EE0G (oo
0.72 o¢ 0.68) @avepdvel po pKp 0VOLOLOTOINGT] TV SOVU®Y, 0QELOUEVN
TPOPAVOSG TNV TPOTOVNOT. O GYETIKA YOUNAOS OEIKTNG TMV J1POPOTOUCEDY
(0.41) dgiyver o pkpr] OHOIOTNTO TV SOPOPOTOU|CEDV TPOEPYOUEVDV OO
v mpomdévnon kot TtV avamtuén. Ot ynAég Téc Ttov  delktn
KANPOVOLIKOTNTAG 7OV SOMIGTOONKAY 6T HEYIGTN GLYKEVIP®GT TOL 7.O.
(Klissouras 1971, Danis et al. unpubl.) épyovtor oe cvuemvio pe T KN
enidopaon tov TePPAALOVTOG 5T S1CTOPE TOV TYLMV.

H Beltiowon g dpopukng emidoong ota 300 m (otovg 3 pnveg) eaivetol va
TPocdlopileTal 610 PEYOADTEPO HEPOG O TNV KANpovopkotta, Onmg £de1ée
N avaivon g oaomopds (mivaxoag 5-28). O oyeTkdc pOLOS TG TPOTOVIONG
Kopaivetatl oto 30 % kot TavtileTon pe 10 pOAO TNG AAANLOETIOpAGTC.

6.7.2. Avagpofro ayorokTIKI) IKOVOTNTO

H avaepoPro ayoraktikny wkavétro kabopiletar amd v mocdtTo TV
ewopopikav evoocewv (ATP, CP) otovg poeg. Emedr] dev vmnpye n
duvatdTo PETPNONG TNG TOGOTNTAS TOVS [e PLikY Proyio epappdcbnke o
EUUEDT EKTIUNON NG OYOAOKTIKNG KOVOTNTOAG OO TNV OPOUIKT ETIO00T Ko
TNV GLYKEVIPMOT YOAAKTIKOV 0&€0g oe dpopo 60 m. v mepimtwon ovtn
oV £vvol NG OYOAOKTIKNG KOVOTNTAG OEV TEPLEYETOL UOVO 1) EVEPYELOKN
amo6o0om oA Kot 1 vevpopikn wavdtnta (Hellwig et al. 1988).
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[Mopd to yeyovdg 411 | mpomdvnon dev mepieiye emPapHveels ot omoieg va
oToYELOVY oTn Pertion ™ TOVINTAG, TOPATPNONKE TNV TEPAUATIKT
opdoa po onuavtikny Pertioon oto xpdévo twv 60 m and tov 30 pnva g
npomdvnong kot petd. H opdda eléyyov mopovcioce emiong o tdon
BeAtioong, n petaforin ®otdGo dev oV oTATIoTIKA onpovtiky. H Beitioon
™G TEWPOUATIKNG opddas EpBace ta 44 ekatootd Tov dgvteporéntov (4.1 %),
EVD NG opddag eréyyov ta 36 exatootd (3.3 %). H peyardtepn Pedtioon g
TEPAUATIKNAG OPASAG OV NTAV GPKETH Y10 VO, OONYGEL TOVS TPOTOVI|UEVOVG
dWdvHoVG og oL KOADTEPT EMIO00T amd TOVG 0OEAPOVG Tovg (oymua 5-47).
Awkpivetor Aowwov oty emidoon tov dpopov 60 m €va  abBpoloTiko
AmOTEALEC O, TPOTTOVNONG Kot avamtuéng, 1o omoio Eemepvd pe pukpn dpopd
v Tdon TG avamntuéng.

H evepyomoinon 1ov  yOAOKTIKOD UNYOVIGUOD GE€ [0 VTEPUEYIOTN
mpoomddeio pe ddpkela yopw ota 10 sec, 0T 0 dpouog Twv 60 m, gixe cav
OTOTEAECHO, 0L GLYKEVIPOON Y.0. 6T0 aipa 5.5 mmol/l mpwv v évapén g
npomdvnong kot yopw ota 4 mmol/l petd v npondvnon. Xe avrtibeon pe v
oAb dmoyr), 0Tt 0 YOAOKTIKOG UNYOVICUOS EV EVEPYOTOLEITOL GNUAVTIKE GE
péylotec mpoomadeteg pe pikpotepn dwapkela amd 10 sec (Kinderman und Keul
1977), vewtepeg peréteg €govv 0eilel o onuavtiky evepyomoinomn (Mader et
al. 1983, Hellwig et al. 1988), 6nmwg dumict®OnKe Kot 6TOVS S1OVHOVE TNG
npoePnPng Kot epnPikne nikiog oty €pevva o).

H ovykévipwon tov yolakTikob 0EE0G TOPOLGIOGE [0l GTATIOTIKY| peimon
KOl 0TS 0VO OAdES, YwPic Kapd dtpopd avipesd toug (tivakag 5-29). Agv
vrapyxel Ko évoeln ott M peiwon avty mponAbe omd emidpaocn g
npomoévnone. Ilépa amd v ypnyopn peiwon, Mon and tov lo pnva g
TPOTOVNONG OTNV TEPALATIKT] OUAdA, Yo TNV omoio, OeV LIAPYEL OvVTIoTOUYN
TIU GUYKPIONG OTNV OHAdN EAEYXOV, Ol THES OEV JEPEPAY GTIC dVO OUAOES
(oyMua 5-48). H petafoin g YOAOKTIKNG GUUUETOYXNG MG €K TOVTOL Ba TpEmet
va arodobel oTov Tapdyovta TG avATTLENG.

H onuoviikn peiowon g evepyomoinone Tov YOAOKTIKOD UMY OVIGHLOD
OQeileTal TPOPAVMOG GE U0 LIKPOTEPT SACTACT TNG PWoPoKpeaTivng. Mo
abENoN NG GLYKEVIPMOONG TOL YOAOKTIKOD 0EE0C mapatnpeitor Otav €xet
ypnowonomBel 1o 50-60 % g ewopokpeativng (Danforth 1965, Sahlin
1978). H peiwon owbonaong g CP umopel va mpoegpydtav amd avénon g
poikng pnalog kot mhoavov g poikng dSvvoaung, kabmg kot and tn Peitimon g
VEVPOUVTIKNG GUVAPUOYNG.

Ot Eriksson et al. (1971) dev dwmictmcov SPopEg GTIG TOGOTNTES TOV
ATP xov g CP og 13ypova aydpia o€ oOYKPION HE TIG TWES TOVL

225



napatnpovvrol o evijaika dropa (Karlsson 1971). Toco ot Tpég g npepiog
(5.0 ko 17.0 mmol/kg vypod pvdg yu 1o ATP ko CP avrtictoya) 660 Kot ot
Tég oe péyioto €pyo (3.9 wor 4.9 mmol/kg vypov podg avrtiotorya) sivor
mepimov 101eg pe TIc avtiotolyeg Twv evniikwv. Mia onuovtiky BeAtioon tov
ATP xar ¢ CP mopamipnoov ot Eriksson et al. (1973) petd and 4punvn
npontdvnon oe 11-13ypova aydplo. Ztnv €peuva avT Ol APYIKES TIUES TNG
NPeUiaG NTOV KPOTEPES OO TIG TOPATAVE.

[MBavov Aowtov 1 PeAtioon mov mapatnpnONKe GTNV TEPOUATIKT ORAdQ
omv mpoondbeia Twv 60 m mpoepydtav, eKTOS amd TOVG TAPAYOVIES OV
avaeéptnkay (avénon puikng palag, mboav adénon Huikng ovvauNg Kot
mOavr| Beltimon g VELPOUVIKNG GLVOPHOYNG), KOl OO KOOl aOENCT TV
(POGPOPIKAV EVOGEMY GTOVG HVEG,.

H evdolevyun opotdmra tov 6100pmv 610 ¥poévo twv 60 m NToav dnmg Kot
otV mepintoon twv 300 m woAD YynNAN TPV Kot PETE TNV Tpomdvnon, Onmg
delyver o intra-class ocvvteleotg ovoyétiong (mivaxag 5-30). H avénon
UAAIGTO. TOV GUVTEAEGTI HETO TNV TPOMOVNON HOPTUPA 0L HEYOADTEPT
opotomoinon ota Cevydpro. Axopa, M WNAN T TOL GCULVIEAEGSTH OTIG
exatootioiec HeTaPorég delyvel o peydAn e£aptnon Tov TPOSUPUOYDV TNG
TPOTOVNONG OO TNV KANPOVOULKY] TAGT OTMG EKONAMVETOL TNV OVATTLED.

Onwg yopokmplotikd £6e1&e 1 avdAlvorn ¢ daomopds 1 Peitioon tov
xpévoL ota 60 m kabopiletor oyeddV €& OAOKANPOL Omd TV KANPOVOUIKOTN T
(mepimov 80 %). H oyetwn emidpaom g npomdvnong kvpaivetar oto 1-4 %,
VTOONAMVOVTAG TNV TOAD HIKPN GLVEICQOPE t™C. Avtibeta éva onuovtikd
poro pe mepimov 20 % mailer M aAAnAoemidpoon KAnpovoukOTTaG Kot
TPOTOHVNOMG.

H evoolevyin opotdmnta 611 GLYKEVTIPMOOT TOL YOAUKTIKOD 0EE0G MTav
TOPOUOL0L LE TNV HEYLOTN GLYKEVTPWOT 610 0popo Tv 300 m. [apatnpnbnke
o avénon tov ocvvteleomy R petd v mpomdvnon (amd 0.62 oe 0.72),
IMAdvovtag o peyoAdTePN €vOOLEVLYIKN OMOWOTNTO UETE TNV TPOTOVNON,
Ommg Kal otov xpdvo. Ot ekotootiaieg petaforéc ota Cevydpla €dei&av pa
pétpia opordotnra (R= 0.48), pavepdvovrag por HETplo emiong e£0pTNonN TV
ToPAyOVTOV TOV GLVOEOVTOL LE TV EVEPYOTOINGT) TOL YOAUKTIKOD LUNYOVIGLOD
oToV 0pdpo TV 60 m amd TNV KANPOVOUIKT TAOT).

6.8. Behtiwon TV 0pOHIKOV EMOOGEDV
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Ot emddoelg otovg dpdpovg avtoyns (2000 kot 5000 m) mapovsiacav o
onuavTiKn Pertioon kol oTig VO OUASES. TNV TEPOUOTIKN opddo 1 Bedtimon
NTaV GTOTIOTIKO oNUAVTIKY ard Tov 1o Non pniva g Tporndvnons, Ve o
Tapopolo iova £de1Ee ka1 opdda eAéyyov petd tov 3o pnva, pe e€aipeon ta
2000 m, 6mov 1 PeATi®oN NTOV CTATIGTIKA GNUOVTIKT LOVO UETA TOVG 6 U VES.

210 dpépo v 2000 m evromicOnke onAadN 6TOVE 3 UVEG 0L GNLLOVTIKY
EMOPOON LOVO TNG TPOTOVIONG. XTOVG 6 HVEG 1) avamTtuén enépepe emiong o
onuavtiky Peitioon, £€tol mov vo punv @aivetor mAEov 1 emidpacn NG
npomdvnong (apov ot 600 opddeg dev dépepav petald toug). Kot edd Aoudv
N PBertioon ¢ emidoong ivar To aBpoloTIKO AMOTEAEGHO TS AVATTLENG Ko
™m¢ mpomdvnong. Ztov opopo tov 5000 m avtiBeta o1 Peitioon nrav
OTOTIOTIKG ONUOVTIKY omd Toug 3 pnveg kot otig 0Vo opdadec. Extog amd v
aplBuntiky Oogopd otnv  emidoomn Oev  eviomileTol KAMOW OTOTIOTIKA
ONUOVTIKN ETLOPACT] TNE TPOTOVNOTG.

H enidpaon g avantuéng otovg 6 UNVEG TNG TPOTOVIONG OMEPEPE LA
BeAtioon 11.4 % (1.23 min) ota 2000 m kot 14.8 % (4.32 min) ota 5000 m. H
afpootikn emidpacn avamTLENG KoL TPOTOVNONG OMEPEPE OVTIGTOLYO Lo
Beitioon 18.0 % (1.95 min) kot 19.6 % (5.68 min). H npdcsOetn enidopaon
onAaodn g mpordvnong Nrav 6.6 % (43 sec) ko 4.8 % (82 sec) v Ta 2000
kot 5000 m avtiotorya. Ot ToGooTIONES AVTEG TIUES Elval LIKPOTEPES OO TIG
avtiotoyeg mocootiaies Peitidoelc omv VO, max/kg (7.9 %) ko v
tayvnta tov AK (11.4 %), mpoepyopeves and v "kabapn" emidpoon g
mponodvnons. Etol katavoeiton kot n EAdewyn otatiotikng emPePaimong g
emidpaong TG TPOMOVNONG OTOLG OPOUOVS OVTOVS GTOVS 6 UAVES TNG
TPOTOVNOTG.

Muw moapopown oe péyebog Peitiomon pe v "kabopn" emidpacn g
TPOTAHVIONG OTNV Tapovoa £pguva apoatipnoay kot ot Rotstein et al. (1986)
og opopo 1200 m, oe 11ypova ayoplo PeTd omd SIOASYUUOTIKY TPOTOVNHoN 9
Boouddwv. H Beitioon tg mepapatikig opadas NTav GTATIGTIKE GULOVTIKT
(34 sec), Oyt Opmg TG opadag eAEYyov (4 sec).

M emiong otatiotikd onuavtikn Peitioon dwmictooav kot ot Daniels
and Oldridge (1971) og aydpia 10-15 ypovav oe dpduo 1 (32 sec) kot 2 pdiov
(63 sec) petd and mpomdvnon 22 unvov. ZNUovIKES PEATUDCELS TOPATPNCAV
emiong ot Daniels et al. (1978) oe mpomovovpeva ce dpdpovg aryopla amod to 10
puéxpt ta 12 toug ypovia o andotaon 1 pwkiov (katd 21 sec), kou amd to 12
¢w¢ ta 17 Toug xpovia otig amootdoelg 1 (katd 45 sec) kot 2 wAiov (katd 115
sec). Oudodo eréyyov Oev vINPYE OTIG EPELVES OWTEG KOl MG €K TOVTOL OgvV
umopet va ekTiun et to kabopo amoTEAEGILO TG TPOTOV|OT|G.
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g daypovikn e€étaon g enidoong oe Opopo avioyns 15 min (amdctao -
péon tayvmra), o ayopw amd ta 10 péypr ta 12 1oV YpdHVIA, TOL
ovppetelyav oe ocvvnbiopévo mpoypaupo oyolkng ®@.A. (Pahlke und Peters
1979), dwmotwbnke p ol Pedtioon g HEONG TOYVTNTOG 7OV
Kopowvotay yopow oto 0.2 m/s. Xe pio TEPOUATIK opdda, Tng omoing To
npdypappo e D.A. elxe EUEOon oV AVIOYN, TOPATNPNONKE Lo CTIUOVTIKA
peyorvtepn PBertioon (0.4 kar 0.25 m/s tov mpodto Kot devtepo ypovo). Ta
amoteAéopaTo TG £peuvag authg emPaidvovv v BeTikn emidpaocn TG
TPOndHVNONG OTLS EMOOGES GE OPOUOVS OvTOYNG, M omoila Eemepvd TNV
EMIOPOON TNG PLGLOAOYIKNG AVATTUENG.

Oo mpémel Aowmdv va Bewpnbel BEPato 4T o1 EMOOGES GTOVG OPOUOVS
avToyNg PEATIOVOVTOL LE TNV TPOTTHVNOT GTNV TPOoEPNPikn Ko epn ik nAucio
TEPIGGOTEPO AMO TNV QUGIOAOYIKY| PBertioon g avdmtuéne. Av Kot oty
ToPovoa Epevva OV damoTtdbnKe po ototioTikn emPePainon g amoyng
oUTNG, OAAG omAG ol TAoM HEYOAVTEPTG PEATi®ONG GTOVG TPOTOVNUEVOLS
AdvpoVG, éva amotélecua TG TPOTOdVNoNG TTPEMEL va dyvwcbel oty e&ng
Aoy Ot dropopég oTic aBANTIKEG EMOOCELS GE AVAAOYES ATOGTAGELS KO Ol
vikeg TV abintov kpivovtalr omd oékato pExpt pepwkd devteporenta. H
aplOunTIKn dpopd Kar Oyl N otoTIoTikn kKabopilel TIC KaAVTEPES EMOOCELS.
Amd ™V AN TAEvpd, o VKN TOL TPOTOVNUEVOL OLOVUOL UETE TNV
npomdvnon onuewbnke c'ola to Cevydpia, dedopevov OTL ot didvpol Kabe
Cevyaprov tpéyave poli.

Koatd toug Hollmann und Hettinger (1980) n yevun agpdfia avroyr| umopet
va daymprobet og 3 koatnyopiec: o) pkpng ddpketag (3-10 min), B) pecaiog
dbpkewag (10-30 min) xon y) peydAng owdpkelag (mave ond 30 min). O
dympiopds avtdg opiletor ot oyetikn Kaboprotikn onuacio e VO, max
kot tov AK (BA. 4.2.8.). Aappavovtag vrdym Kot TNV ypnyopoTEPT KIVNTIKN
avénong g VO, ota maudid, n tpotn dokipacio (2000 m) evidoceTol OTIG
ATOLTACELS TNG YEVIKNG 0epOPlog avtoyng pecaiog otbpkelag Kot 1 devTepn
dokipacia (5000 m) 6TIC AMAITNGELS TG YEVIKNG OVTOYXNG MEYAANG O18pKELNG.

Ol ovvtedeoTéC oLOYETIONG TOL ToPATNPNONKAY UETOED TNG OPOIKNG
emidoong tv 2000 m kot TV peTafAnTdv: cuykévipwon v.0., VO, max kot
AK (mivaxog 5-33) ftov wpwv v TPomOVNoT YNAOTEPEG KATA GEPA YloL TV
VO, max, ) cuykévtpwon v.0. kot terevtaio to AK. MdMota 1 cuoyétion pe
to AK 0gv ftav OTOTIGTIKA GNUOVTIKY. XN OdpKewD TG TPOTOHVNOoNG, Ot
OLVTEAEOTEG HEWMONKAY Yo TNV GVYKEVIPp®ON v.0. kot v VO, max kot
avéndnkav yio to AK. H avrtictoyn peioon kot avénon frav peyodvtepn
OTNV TEPOLOTIKT OLLAOOL.

228



2YZHTHYH

Ta amoteréopo avtd g cvoyétiong katd Pearson deiyvovv Ot o) Xto
oL TNG TPOoEPNPIKNG Kol ePNPIKNG NAKING, TOv eV EXOVV TNV AY®VICTIKN
eumepia vog opdpov 2000 m, n enidoon kKabopiletor kupiwe amd To Vyog NG
VO, max Kot TNV GOUUETOYN TOV YOAUKTIKOO UNYovVIGHov. ) ATokTdvtag pio
N 800 ayovioTkKég epumelpieg (ywpic Tpomdvnon), petdveror n kabopiotikn a&io
™G VO, max kot Tov YOAOKTIKOD HUNYOVIGHOD Kol 0XEGOV €EIGGAOVETL LE TNV
a&la tov AK. v) Kdto amd tv emidopacn Kot g Tpomdvnons, 1 OpOUIKN
emidoomn kabopiletar kupimg amd to AK, Aiyo and v VO, max kot kaBolov
O7t0 TOV YOAOKTIKO UNYOVICUO.

Muw avaioyn ewkoéva mopatnpnOnke oTIS CLGYETICELS TNG EMIOOONG OTA
5000 m pe 1 petaPfantéc VO, max kot AK (mivakag 5-34). Tlpwv v
npomdvnon YnAoOteEPOg Mtav 0 ovvteleoTnNG ovoyétiong pe 1o AK, ot
SLIpKELL OUMG TNG TPOTOVNONG CNUEIDOINKE Hio. adENGN TOL GUVTEAESTN L&
mv VO; max omv opdda eAéyyov kot peiowon g Tyung tov pe 1o AK.
Avtifeta otV mEpapaTiky opdda TapatnpOnKe pio ovENoT TOV GUVTEAESTH
ne 1o AK ko pia ehappd peimon pe v VO, max.

Amd Tig ovoyetioelg avtég TG Opoukng  emidoong ota 5000 m
ovumepaiverol 0Tl otNV TPoePNPiKny Ko epnPikn nAkio: o) Xe g TpdT
AYOVIOTIKN eumelpia 10 amotédecua kabopiletar mepiocdtepo amd TNV
tayvmta tov AK, aAld kot omd v VO, max. B) Metd amd pio 1 600
ayovioTikég eumelpieg (yopic mpomdvnon) mpwtedovia poro anoktd 1 VO,
max. y) Kdtow and v enidpaocn kot g mpomdvnong n enidoon eaptdron
Kupimg and to AK kot ev pépet pévo and v VO, max.

Ot petaforég avtég otn cvoyétion g emidoong, T6co Twv 2000 m dco Kot
tov 5000 m, mpoépyovion kat'apynv omd Vv KoAdtepn aflomoinomn tov
KOVOTNTOV TOV SOVUOV ooV amotéAeopa TG epmepiag. O pvOudg tpeliparog,
omwg dwmotdfnke amd MV OVOALON TOV TEPACUATOV TOVG, YvOTOV
EPLOCOTEPO 0TAOEPOS, HEIOVOVTAG £TGL TNV KaBOPIoTIKY 0&io TOV YOAUKTIKOD
unyavicpob kat e VO, max. H avtiotpoen tdon oto 5000 m otnv opdda
eléyyov  oaiveton mapddoln, ywpic kdmown &ENynon. H Peitioon g
ovoyétiong tov AK pe ta 2000 m ko wiaitepa pe ta 5000 m otovg
TPOTOVNLLEVOLG SOVOVG delyveL, OTL pe TNV GLUPOAT TAEOV TG TPOTOVIONG,
ol emMOOCELS OTIC AmooTAcElS avtég kabopilovior Kuplowg amd to Vyog NG
tayvnrog oto AK.

H dmoym avt épyeton svpemvn kot pe Tig Tipég ovoyétiong g VO, max
kot tov AK oty dnuooievon twv Farrell et al. (1979). Ou cvyypapeic
oLGYETNOAV TG 000 HeTaPANTES pe TG Opopkeg emddoelg 3.2, 9.7, 15, 19.3 kot
42.2 km 18 abntdv peydAov amoctdcewv. Xe OAeg T mepumtocel; 10 AK

229



elye o ehappd ynAotepn cvoyétion an' 6tt 1 VO, max. Kot yu 115 dvo
petafAnNTég o1 ouvvteleoTtég aviavovtav pe TNV avEnon G OPOLUKNG
andotaong, and 0.83 g 0.91 yu v VO, max kot and 0.91 éwoc 0.98 yw 10
AK. Ot ovyypageig dwomictmoav axopa pio otabepn cvoyétion (0.5-0.6) pe
v dpopukn owovopia (VO; og otabepn toyvtnto 268 m/min).

M apdpota Ty cvoyétiong (-0.91) dwamictwoav kot Costill et al. (1973)
avapeca oty Opoukn emidoon oe andotaon 10 pAiov kot v VO, max,
OALG EVIOTIGOV U0 LEYOADTEPT GUGYETION UE TNV dpoptkn otkovopia (Yo g
VO, max ota 268 m/min), pe cvvteleotn -0.94. Pniég tipég cvoyétiong pe
mv dpouikny owovopio (241, 268 ko 295 m/min) kol v emidoon o€
andotaon 10 km dwmictwoav kot ot Conley and Krahenbuhl (1980), pe
ovvtereotég 0.83, 0.82 ko 0.79 avtictoya, oAAd dev Bprikav Kol cueYETION
ue v VO, max (r=-0.12).

2y mapovca £pevva, €€ artiag TG OPOPETIKNG ToyOTNTAC HETAED TMV
Cevyopldv TV OWLUOV 7oL ypnolpomomdnke vy v aSloAdynon g
JPOLIKNG otKovopiag, dev umopet va mpaypatomombet o cuoyETion SPoKng
OlKOVOUIOG KOt SPOUIKMV EMOOCEMV.

Ye ayopo G mpoepnPukng kot epnPikng mikiog o Sjodin (1981)
dwmioctwoe YNAéS cvoyetioelg Tov emddcemv e 1000, 3000 m kot avodUAA0
dpoépo 4.2 km pe 1o AK (0.90, 0.89 kot 0.71 avtictoya), oAAd Oyt Ko pe v
VO, max (0.47, 0.48 ko 0.77 avtictoya). O cvyypagéag avagépetl emiong po
onuavtikny ovoyétion (r=-0.56) g emidoong ota 1000 m pe v OpOUIKN
owovopia (VO; ota 17 km/h). Avtifeta o Klissouras (1973b) danictwoe pa
YNAN TN GLGYETIONG GE Oyoplo NG TPoePNPikn nmAkiog avapeso oty
enidoon 1000 m ko v VO, max (r=-0.93). M apxetd ynin cvcyétion
dwmiotwoe o Tanaka (1986) avdueca oty enidoon dpodpov 5 min (amdotaom)
katl 1o AK (r=0.65).

@aivetar Aowwoév 0Tl ot emMOOCE TOV TSIV TNG TPOePNPIKng Kot
epnPucnc miwkiag oe OpoOHOLS OovTOYNG, Hecoiag Kot peYAANg OldpKelog
kaBopilovion Kupiwg amd v Taydmrta tov AK. H VO, max kat 1 dpopukn
owovopia eaivetor va gival Mydtepo kabopiotikol mapdyovies. H oxéon avt
eoaivetor vo £xel 16Y0 Kol GTOVG OPOUOVS OVTOYNG LKPNG SLAPKELNG, OTMG TO
1000 m. H emoAnbevor] g Opwmg mpémet va avalnmmbel ce moudd mov
GUUUETEXOVV GE TPOTOVION.

Ot ovykevipmoelg yoraktikod o0&€og otov opdpo twv 2000 m ogv
JPOPOTOMONKAV GTATICTIKG OTN OAPKELD TNG TPOTOVNONG, KATL TOL NTOV
OVOUEVOULEVO Y10 TNV GLYKEKPIUEVT omdotact. Ot TIHEG TOV GUYKEVIPOGE®DV
NTOV OTATIOTIKO HIKPATEPES OO TIC OVTIGTOLYEG UEYIGTEG CLYKEVIPOGELS GTO
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dpoépo twv 300 m, yopic OpmG va améyovv ToAD amd avtég. Me v emidpaon
™G TPOTAHVNONG, TO VYOG TNG EVEPYOTOINGTG TOV YOAUKTIKOD UNYOVICUOD OEV
eaivetal va mailel oxeddv KovEva pOLO GTIC EV AOY® OTOGTAGELS GTO TTOLOLAL.

Ot gmdodoelg otovg Spopovg twv 2000 kot 5000 m &€deiéav por peydn
evoolevykn opotdtnra pv v mtpomovnon (R=0.95 kot 0.94 avrtictorya), n
omoio. Opm¢ pewwdnke owcOnta petd v mpomdvnon (R=0.56 wor 0.50
avtiotorya). H peiowon avt) Ba mpémer va amodobel oty emidpoaon 1ng
npomdvnong, N omoio avénce TG evoolevykég O10pOopEg G OXEGN TPOS TIC
dwlevywée. Ov petoforéc tov emodcewv £3€1EaV O GYETIKG LEYOAN
evoolevyikn| opotdotnta 6to dpdpro twv 2000 m, oAAG (o GYETIKE UKP GTO
opopo tv 5000 m. H dwapopd avty mBavov va opeidetor ot peyoldtepn
JlgpKELL TNG TPOoTADELNG, 1 ool aP'eVOG TPOCIIOEL LEYAAVTEPES JAPOPES
petalld tov dwdpwv, ag'etépov efacbevel Tov cuvayoviopnd. H evdolevyw
OHOLOTNTO TNG CLYKEVIPOONG TOV Y.0. £0€1EE Lo OVOOIKT TAGT], EVA Ol TIUEG
oV R 10V TOpOUOLES e TNV HEYIGT GLYKEVIP®OT Y.0. 6TO Opdpo Tv 300 m.

H oyxetikq woyd g mpomdvnong umopovcse va ektiundel povo oty
nepintwon tov 2000 m otovg 3 pnveg g mPomdHVNoNG, OTOL SAMIGTOOINKE
po. oNUovTIK) PeATioon otV TEWPOUOTIKY ORAdd OAAL Ol GTNV OUAdM
eAEYYOL. ZTO amoTéAEGHA TNG HETAPOANG ekTipdTal 0Tt cuvERaie Katd 18 % n
npomdvnon, 73 % n kKinpovopkdtra (Kat'eméktaon n avamtuén) kot kot 9
% M 0AANAOETIOPACT KANPOVOUIKOTNTOG Kot TPOTOvNons. Av kat dev umopel
va eKTiun et 0 oyetTikdg poOAOG Tovg oTIG TepaTépm petaforég ota 2000 kot
5000 m, sivoar @ovepdg 0 KaBoploTikdg POAOG TNG KANPOVOUIKOTNTOG OTN
Bedtiwon TV SPOUIK®V ETOOGEMV.
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7. LZYMIIEPAXMATA

H pébodog tmv d1d0pmv mov ypnoyoromonke otn peAétn oty dtuc@arilet
o€ Peyaro Pabud v opotdtnTa TS POAOYIKNG NAKING GTNV TEPAATIKY Kot
omv ouddo eAéyyov, metvyoivovtag €tol Tov €Aeyyo G avdmtvéng. O
TPOGOIOPIGUOS TOV EMIMESOL PLOAOYIKNG wpipavong mapeiye v dvvatdtnto
Eexwplotg €€ETAONG TNG TPOGOPUOGTIKOTNTOG GTNV TPOePNPikn Kot epnPikn
nAkio. Emumdéov n yevetiki] opotdtnto towv povoluyoTik®v SIOVUOV ETETPETE
TNV EKTIUNGN TNG GYETIKNG 16YV0G TNG TPOTHVNGONG, TNG KANPOVOUIKOTNTOG Kol
™G OAANAOETIOPOOTG TOVG.

ATO TO OMOTEAEGUOTO. TNG TOPOVCHG UEAETNG ovumepoiveTol OTL €va
TPOYPOULO TTPOTOVNONG OUNVIG SLAPKELNG LE OPOUIKES EMPAPHVOELS EVTAONC
85 - 120% g tayvntoc tov AK (3 popéc/Boopdda) oe aydpro mpoepnPikrg
Kol epnPKng nAkiog:

1. Aev emmpedler 10 pvOUd NG OKEAETIKNG OVATTLENG KOl PLOAOYIKNG
opipovong, eve ernpedlel T oLGTAGT TOL COUATOS, HE UEl®ON TOL
OYETIKOD GOUATIKOD MTOVG Kot TNV UETOPOAT] TOV GOUATATLTTOV.

2. TIpokaiet o avénon g VO, max (I/min) yopw ot0 15 %, evéd amd povn
™mg M avamtuén mpoodidel po avénon yopw oto 10 %. H mpondvnon
npokadel "abpotoTikd" pe v avdntoén pa onpavtiky Pektioon g VO,
max. Xopig Opme v emidpaon g avantuéng n avénon sivor oyeTIKd
pKpn Kot Ogv givol TAVTo GTATIOTIKA SNUaVTIKY. Mia Eexwplot) avaivon
TOV SWOVUOV TPogPNPikng Kot epnPikng nikiog £de1&e, 6TL 1 Pertioon g
VO, max pe v emidpaocn g mpomdvnong Ntav HeEYOADTEPN OTNV
wpoePNPikn @do, dev d1€pepe OUmG amd 1 Peltimon ¢ avamtuéng otV
eaon ¢ epnPeiag. X devtepn mepimtwon 1 PeAtioon avepydtav ce
13%, o€ mPOTOVNUEVOLG KOl U] TPOTOVILEVOLG JOVUOVG, YEYOVOS TTOV
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yopaktpiletr por peydAn oyxetikd avénon g VO, max, mbavév oplokn
YOl L0 LEYOAVTEPT] TPOGOPLOYT LE TPOTOVNOT GTNV NAMKIN OVTH.

Emopéper pia Bertioon yopw oto 10 % oty oyetikn tun g VO, max
(ml/kg/min ka1 ml/kg AXB/min), n onoia Paciletor kupiwg ot peimon
TOV GYETIKOV Mmovg Kot TNV mepoptopévn avénon tov ZB. H avdntuén
otV mEP1000 oVTN TaPOLSIALEL Lol OVOETEPT EMIOPOOT.

[Tpoxkoiel o onuovtiky avénon tov péytotov O, moApov, m omoio
Eemepva ehappd TV avénon g avantuéng. H avénon tov péyistov O,
AoV @atvetor va akoAovbel oteva T Pedtioon g amdAvTNG TIUNG TG
VO, max.

Emopéper o Bedtioon oto avaepoPio katoeh. H Bedtioon avt) eBavet
Yop® o10 18 %, dtav 10 AK exppdleton oe dpopkn tayvtnta (km/h) o
Yop® o10 8.5 % oOtav exppaletar o VO, (ml/kg/min). H avantuén oto
aVTIGTOYO ST TV 6 UNVOV Tapovctdlel o avéntikn tdorn otV
tayvnta tov AK (mepinov 7 %), yopig vo metvyaivetal Lo oTATIGTIKA
ONUOVTIKY] LETOPOAN.

BeAtuiovel to puBud anokardcstacns g VO,, Tov Vi kot g VCO,, 0mtmg
EKTILATOL OO TNV UEI®ON TOV ¥PAVOL MUOVTIOPAONC TNG KIVNTIKNG TOVG,
otig otabepéc emPapuvoelg Kato kal move and to AK. H mpocappoyn
avt| Thovov mnydlel and peimon tov ayoraktikod kKvpiwg ypéovg Os.
M avéroyn Bertioon emeépet n ovamTvEn HOVO GTNV OMOKOTAGTOON
™mc VCO..

Agv mpokoiel ko petafoAn oto mocootd ¢ VO, max kot g
KOpOLOKNG GLYVOTNTOS OV avTioToryovv 610 AK.

Aev mpoxkorel xopd petaforn otn Opopikr owovopic, OTAV OUTY
afloroyeitor amd v Katavoloon O, (ml/kg/min oe steady state,
ocovolkn VOy/kg, 11 xaBapn VO, /kg) oe dv0 otabepég JSpopkég
emPapovoelg, kdto (x= 10.6 km/h) kot wveo and to AK (x= 13.6 km/h).
Eva anotéieopa g npomdvnong otig dVo otabepés emPapiveels, KOT®
kol Téve ond to AK, evromicOnke oe petafolko emimedo, TPOKAADVTOG
L0, GNUOVTIKY] PEI®MON TNG CLYKEVTIPMOONS TOL YOAUKTIKOD 0EE0C Kot NG
Kapdlokng cvyvotntoag. H mpocappoyn avt oaviwkatontpilel o OeTikn
enidpaon ot petafoiikn owovopio. H avamtuén €d6eiée pio mapdpoto
tdon omv emPdpovon kdto amd 10 AK kol TopoOUOlE ONUAVTIKEG
petaforés (onpaviikd dpmg pkpdtepeg) oty emPdpovvon mhve and 1o
AK.

234



2YMIIEPAY MATA

10.

11.

12.

13.

14.

15.

16.

Agv empépel Kovéva OMOTEAECUO. TNV KWWNTIKN NG ovENong Tov
KapdlovamvevoTikov moapapuétpov VO,, Vg, VCO, kot KX, otic 6bo
otafepéc emPapuvoelg, Kato kot téve and to AK.

Agv mpokadel kopd adénon g HEYIOTNG GLYKEVIP®ONG YOAUKTIKOV
oféog ot0 aipa, oe pa vrepuéylotn npoonmdbeie 300 m. Agv mpokaAel
Kb petaoAn emiong otov puoud g amoudKpuveng Tov v.0.

Mw Bektioon g  oavoepdflog  ayOAOKTIKNG  1KOVOTNTOS — TTOV
TapoTNPNONKE OTNV TOPOVLGH £PEVVA, EKTIUMUEVI] OO W10 GNUOVTIKY
peimon tov ¥pdvov Kot NG GLYKEVIPWOONG YOAUKTIKOD 0&E€0G G OpOLO
TayvTNTOog 60 M, 0PEIAETAL ATOKAEIGTIKA GTNV EMIOPOCT TNG AVATTLENG.

H enidpaon 1660 g mpomdvnong 660 kol g avaTTLENS 001YOUV KATA
v mepiodo ™G mpoePnPikng kot epnPikng nAkiog oe Pedtimon twv
eMAOCEMV GTOVG dPOLOLG avTOYS. AV Kot 6€ ddotnpa 6 unvav 6VGKoA
eVTOTiLOVTal OTATIOTIKEG OPOPES, Ol EMOOCELS Elvol TAVTO KOADTEPES UE
v enidpaon g TPOTdHVNoNG, 6T KOl LE TOAD HIKPT dtopopdL.

Yvoyétion tov enddcewv og dpopovg 2000 kar 5000 m pe v VO, max
kot to AK divouv ynAovg cuvvtereotéc. Kdtow amd v emidpaocn g
TPOTOVNONG 1] CLGYETION UE TO aVOEPOPLO KATMOPAL YIVETAL 10YLPOTEPT,
EVA LELDMVETAL 1] GLGYETION e TV VO, max.

H oyetikn oy ¢ mpondvnong katl TG KANPOVOUIKOTNTOG KT ONKE
avtiotoyo o€ 35 % kot 45 % yw ™ Pertioon g VO, max (ml/kg/min),
og 25-30 % won 50-60 % v ™ Pertioon tov AK (km/h), og 27 % xon 45
% 7y ™ pelwon Tov yoraktikod o&éoc otn otabepn emPdpovvon mavo
and 10 AK, kot og 15-25 % wot 70-75 % v ™ Pehtioon g KvnTiKng
g VO, katd v amokotdotacn.

H Omopén oAAnloenmidopaong mpomodvnone Kot  KANPOVOUKOTNTOG
dwaoroyel éva mocootd Pertioong 20 % omv VO, max, 15-20 % oto
AK, 25-30 % ot peiwon tov y.0. kot 5-10 % ot Pertioon ™ KIvTIKNG
amokotdotaocng s VO,.

H aAAnioenidpaon ot Pertioon tg VO, max kot tov AK o@eideton
KOTA €vol JUKPO HEPOG OTIC OPOPEG TOV OPYIKOV EMUTESOV, EVM OGTO
HEYOADTEPO HEPOG OPeileTOl OTIG dloPOpES TG gvatctnoiog tov KAOe
YOVOTUTOV GTNV TPOTOVNOT).

235



236



IIEPIAHYH

8. IEPIAHYH

2xomdc g mapovoag peAéTng Ntav vo egtachel o) n duvatdtnTa Kot 10
néyebog TPOCAPUOYDY TOL OAVOPAOTIVOL OPYOVIGHOV OTNV TEPIOdO NG
TpoePNPkng Ko epnPikng NAKiog Kat® amd v emidpaocmn NG mTPOTOVIONG
Kot B) M oxeTK 1wox0 G KANPOVOUKOTNTOG KOl TNG MPOTOVNONG GTO
OTOTELEC L. TV TPOCUPLOYDV.

['a ™ depevvnon tov Bépatog emdéydnkav 9 Cevydplo Lovolvy®TIKOV
dwdney (aydpra) nakiog 11-14 ypovaov, pécov avaoctuatog 147.6 £7.6 cm
Kot Bapovg 39.7 £9.6 kg, ta omoio dev GUUUETEIYOV TPV GE GUGTNUATIKY
npomdvnon. O éheyxoc tov LuYOTIGUOV £ytve Pe HOPPOAOYIKES, OEPUATOYAV-
QIKEG KO oLaTOAOYIKEG HeBOdoVG Kol 1 Proloyikn wpipovon ekTyunmdnke pe
mv néBodo tov Tanner (1962). 'Evag didvpog and kabe Cevydpt voPfAndnke
oe mpomoévnon 6 unvav, pe dpopkég emPapovoels, 3 popég/ Pdoudda,
dbpkerag 1-1.5 dpag ko Evraong 85-120 % tov avaepdfrov katweiov (AK).
O GALog didvHoG cLYKPOTOVGE TNV OLAN EAEYYOV KOl CLUUUETELXE OO KOOV
pe Tov adeAPO Tov povo oto pabnua @.A. tov oyoieiov. H mbavn coppetoyn
TOV SOV Kol 68 GAAEG UOIKES OpacTnplotnteg ereyydTav kdbe Poopdda
LLE EPOTNUATOAGYIO.

Metpiioelc éywvav mprv, evOldpeco Kot HETG TNV TPOmdvnomn Kot
nepteAdpPavav: o) avlpomopetprioes, B) mposdiopiopd g VO, max oto
damedoepyouetpo, v) mpocsdiopicpd tov AK (4 mmol/l) oto damedoepyduetpo,
) e&étaon g dpopkng owovopiog (Katavarmon Oz og 2 otabepéc Toyd-
TG, KAT® Kol Tave and 1o AK), €) perétn g KivnTikng g avénong Ko
anokataotacns twv VO,, Vi, VCO; kar KZ, 01) Tpocsdiopiopd e HeEYIeTg
OLYKEVTPMOOTG YOAUKTIKOD 0£€0G (Y.0) OTO aiplol G€ VIEPUEYIOTN TPOoTAOELD
300 m, {) extiunomn g avaepoPlog oyohaKTIKNG KovOTNTOS (emidoom Kot
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GLYKEVTIPMOOT] ¥.0. 6€ Opdpo tayvnTag 60 m) kot 1) v enidoomn 6€ dPAUOVES
avtoyns (2 ko 5 km).

Komd onuoavtikn dwapopd dev moapatnpndnke avapeso 6toug 010VHOVGS
g mepoapatikng (I) kot g opddag eréyyov (E) mpwv v mpomdvnon.
Inuoavtiké oapopés (P<.05) damotddnkav petd v mpondvnon oty VO,
max/ kg (IT: 57.5 £3.6, E: 55.4 £3.3 ml/kg/min) ko1 oto AK (IT: 13.4 £1.1, E:
12.7 £1.1 km/h). H adénon ot ddpkeln g mpondvnong Nrov ovtiotoryo
10.6 ot 18.2 % omv oudoda IT (P<.01) xor 2.7 ko 6.8 % omv oudda E
(P>.05). Mo ototiotikd onuovtikn petafoin Hévo oTnv TEPUUOTIKT Opddo
(P<.05), mopatnpnOnke emiong otig €ENG TAPAUETPOVS: A1) GYETIKO GOUOTIKO
Mmog (pneiwon ano 17.8 og 16.2 %), B) dOpotcpa deppatontvyadv (peimon 9.2
%), v) coupatotvmog (peiwon ¢ evoopopeiag amd 2.66 oe 2.23, ¢
pecopopoiog amod 4.79 oe 4.61 ko avénon g eEopopeiog and 3.31 o 3.74),
0) VOy/kg oto AK (avénon 8.7 %), €) kivnrikn| anokatdctacns g VO, og
emPapovvon kato kol téve ond to AK (peioon ti, 13.1 ko 8.6 % avrictoryo)
Kot o1) xpovog 60 m (peiwon 4.1 %). Emiong o ototiotikd peyoddtepn
LEl®OT TG CLYKEVTPMOTG TOL Y.0. Kot TG K mapatnpnbnke oty opdoa 11
otV emPdpovvon Kato kot Téve and to AK.

Komwd enidpaon g mpondvnong e dwmiotdbnke oto puOud g
OoKEAETIKNG ovamtuéng kot g Proroywkng wpipoveong, omv  CoTKN
xopntwkomra, v KX kot 1o mocostd mmg VO, max oto AK, 1t dpopkn
owkovouia, v kvntik avénong e VO,, ) HEYIoTN GLYKEVTIPWOON Y.0. KO
™mv avoepdfia ayoraktikny wovotnra. Koldtepeg opopukés emddoels eiyov
UETE TV TTPOTOVNON ATO TOVG 0dEAPOVS TOLG ot didvpot e opdadag I, ywpic
OL®G VO SLPEPOVY CTATIGTIKA.

‘Eva onpoavtikd amotéreopo e mpondvnong novo otovg 3 unveg (P<.01)
dwmotdlnke eniong oty andivtn tiun g VO, max (avénon 7.9 %), oto O,
ooV (avénon 11.7 %), oto ypdvo twv 300 m (Bertioon 6.0 %) Kot o610
xpovo tov 2 km (Bertimon 13.1 %). Ztovg 6 pnvec m Pertimon Mrav
onuovTikn kot otig 0vo opddeg (P<.01). H oudda E elye o apBunrtikd, oyt
OU®G Kol oTaTIoTIKG puKkpotepn Pedtioon. H avénon g VO, max octovg 6
uveg Nrav 14.9 % oty opdda IT (amd 2.08 +£0.43 og 2.37 £0.45 1/min) ko
10.5 % omv opdda E (amd 2.10 +£0.41 og 2.32 +£0.47 I/min). Mo avdAvon g
BeAtioong g VO, max tov (guyapudv ce oxéomn He TO oTAd0 Opipavong,
£€de1Ee 0L M emidpaon ¢ mpomdvnong Nrav peyaAn otnv mpoepnPeio (19.3
évavtt 5.2 %), evd dev Eemepvovoe v enidpact ¢ avantuéng oty eonPeia
(12.7 évavtt 13.1 %).
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Me v teYVIKN TS AVAALONG TNG SoTOPAg EXTIUNONKE 1) GYETIKY 16Y0
NG TPOTOVNONG, TNG KANPOVOLIKOTNTOG Kol TG OAANAOETIOpAOTS avTioTOL O
oe: a) 20, 70 ko 10 % ywo T peiwon tov oyeTIKoD coUATIKOV Altovg, ) 35,
45 ka1 20 % ywo v avénon g VO, max/kg, v) 25-30, 50-60 kot 15-20 % yia
mv avénon mg tayvmtog oto AK, 8) 27, 45 kou 25-30 % yw ™ peimon tov
y.0. otV emiPdapuvon mive ond 1o AK wor €) 15-25, 70-75 kot 5-10 yio
Beitimon ¢ kvntikng g VO, kotd TV amoKatdotaot).

Yvumepaivetal 4Tt 11 TPomOVNON oTNV TPOoePNPikn Kot epnPikn miwio
EMPEPEL TPOGOPLOYES GTN) GUGTOGT TOV GAOUATOG, TN oeTkn VO, max, 1o
AK, ™ ovykévipwon y.0. kot v KX oe vropéyioto épyo, Kabdg Kot v
tayvTNTO amokatdotaong g VO,, Bedtidvovtag mapdAAnia Kot TiG ETOOCELS
o€ OPOUOVG OVTOYNG Kot NUOVTOYNG. Ot Tapamdve TposaproyEG EETEPVOVV TIG
petaforég g avantuéng. Movo oty VO, max (I/min), katd tv mepiodo g
aApaTIKNG avénong g epnPeiag, eaivetal 6t N enidpacn TG TPOTGHVNONG OEV
umopetl va Egmepdoet v avénon g avantuéng. 'evikd ot Tpocappoyes g
npontdvnong oty mpoePn Pk Kot pnPikn nAwcio dev givar Wwitepa YnALs,
oote vo yapaxktnpilovv pia kpicyun mepiodo. H kinpovouikdmra sivor o
KaBoPIoTIKOTEPOC TOPAYOVTOG YO TIG TPOGOAPUOYES, EVED M OAANAOETIdpaoT
KANPOVOLUKOTNTAG KOl TTPOTOVNONG EXEL U0 TEPLOPICHUEVT], OAAL VTOPKTH
vrdotaon. Ogeeidetar kvplog omnv  Slo@opetiky] evaicOncio tov KO
YOVOTLTTOV KOl KATA £vol IKPO HEPOG GTIG SLPOPES TOV APYLKOD EMUTEIOV.
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IMINAKAZX 10-1. Huxkia kot 6téoto avantuéng tov d1dvpwy tpv (A), petd amd
3 uveg (B) ko petd and 6 unveg (IN) mpondvnong (I1 = wpomovovpevog didvpog
kol E = 8idvpog ehéyyov).

HAwcia 214610 avémtuéng

oL A B r A B r

Kol 1T 12.7 13.0 13.2 45 5.0 5.0
Kz02 E 12.7 13.0 13.2 4.5 5.0 5.0
AIO5 I 10.9 11.2 11.4 2.0 2.5 25
ADO6 E 10.9 11.2 11.4 2.0 2.0 25
eros II 12.0 12.3 12.5 3.0 3.0 35
ON07 E 12.0 12.3 12.5 3.0 35 35
TZ10 1T 11.7 12.0 12.2 1.0 1.5 1.5
TX09 E 11.7 12.0 12.2 1.0 1.5 1.5
OK15 II 12.3 12.6 12.8 1.0 1.5 1.5
0016 E 12.3 12.6 12.8 1.0 1.0 1.5
Tr19 11 13.5 13.8 14.0 4.0 4.0 4.5
TK20 E 13.5 13.8 14.0 4.5 45 5.0
AA27 1T 13.4 13.7 13.9 2.0 2.0 25
AT28 E 13.4 13.7 13.9 2.0 2.5 3.0
OI29 11 13.3 13.6 13.8 3.0 35 4.0
®I30 E 13.3 13.6 13.8 4.0 4.0 4.5
ZA36 11 10.5 10.8 11.0 1.0 1.5 1.5
ZA35 E 10.5 10.8 11.0 1.5 1.5 1.5
X 12.3 12.6 12.8 2.4 2.7 2.9
s I 1.1 1.1 1.1 1.3 1.3 1.4
cv 2.9 2.9 2.9 18.4 15.3 15.4
X 12.3 12.6 12.9 2.6 2.8 3.1
s E 1.1 1.1 1.1 1.4 1.5 1.5
cv 2.9 2.9 2.9 18.3 17.2 15.8
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ITAPAPTHMA

ITINAKAZX 10-2. Avdomuo kol copotikd Bépog twv diovpwv tpw (A), petd
ond 3 uveg (B) kau petd omd 6 punveg (IN) mpondvnong (I1 = mpomovovpevog
didvpog kat E = didvpog eréyyov).

Avdaotnpa (cm) Zopotiko Bapog ( kg)

o LL. A B r A B r

Kror 11 160.1 162.5 164.2 60.2 58.9 58.5
KX02 E 157.2 160.0 162.5 54.5 56.4 57.2
AlIO5 II 147.2 149.2 151.5 354 37.4 39.9
ADO6 E 147.5 150.9 153.6 37.5 41.5 44.1
erog II 151.7 153.5 155.4 48.4 50.5 50.0
ONO7 E 149.4 152.6 154.9 41.4 44.8 459
TZ10 1T 151.1 154.0 155.8 38.2 40.8 41.6
TX09 E 151.4 153.3 154.5 38.1 41.1 41.8
OKl15 II 136.4 137.2 138.6 29.7 30.8 30.1
0016 E 134.0 135.3 136.0 28.3 28.7 29.1
19 10 154.4 157.6 160.1 47.6 49.1 493
TK20 E 157.3 159.2 161.2 50.6 52.6 52.7
AN27 11 144.3 145.5 146.8 335 33.6 33.7
AI28 E 141.9 143.1 146.1 33.2 33.2 35.6
o129 11 146.2 148.5 152.6 41.6 43.7 45.0
®I130 E 149.6 152.4 155.4 42.2 44.6 46.2
ZA36 11 138.3 139.3 141.7 27.3 28.2 28.0
ZA35 E 138.0 139.3 141.0 27.0 27.9 27.2
X 147.7 149.7 151.9 40.2 414 41.8
] I 7.6 8.2 8.3 10.4 10.1 10.1
cv 1.7 1.8 1.8 8.7 8.1 8.0
X 147.4 149.6 151.7 39.2 41.2 42.2
] E 8.0 8.6 8.9 9.3 9.9 10.1
cv 1.8 1.9 2.0 7.9 8.0 7.9
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IMINAKAX 10-3. Zopotikd Aimog, dAmo copatikd Bapoc kot dBpoicpo tov
depratonTuy®V TOV OWOH®Y TPy (A), petd amd 3 upveg (B) kot petd amd 6
unveg (I mpomdvnong (IT = mpomovovpevog didvpog kot E = didvpog eAéyyov).

ZOUOTIKO AMmo AbBpoiopa

AMmog (%) copatikd Bapog (kg) depuatvydv (mm)
oL L. A B r A B r A B T
Kror 11 23.7 21.5 19.8 459 46.2 46.9 68.7 59.5 522
KX02 E 21.1 20.6 20.1 43.0 44.8 45.7 55.7 56.7 53.0
AIO5 I 15.6 16.0 16.5 29.8 314 333 353 364 392
ADO6 E 15.7 19.0 19.5 31.6 33.6 355 359 473 50.8
erog II 23.9 25.0 222 36.8 37.9 38.9 67.9 76.6 622
ONO07 E 18.9 20.6 18.8 33.6 35.6 373 442 51.8 473
T10 II 179 183 172 31.6 33.3 345 433 455 447
TX09 E 16.1 17.9 164 32.0 33.8 349 377 41.6 42.8
OKl15 II 12.7 122 11.5 259 27.0 26.6 272 26.1 245
®P16 E 13.9 12.5 127 244 251 254 29.2 264 26.4
19 I 18.3 17.0 152 38.9 40.8 41.8 474 445 38.8
TK20 E 18.6 17.1 17.2 412 43.6 43.7 49.2 445 428
AN27 11 19.2 18.7 17.6 27.0 273 27.8 47.1 457 41.5
AI28 E 182 17.8 17.2 27.1 273 295 46.0 432 44.6
®oI129 11 12.8 12.0 10.5 36.3 38.5 36.2 25.0 23.5 20.8
®I130 E 12.1 11.5 12.1 37.1 39.5 40.6 248 224 23.6
ZA36 11 16.5 15.8 154 22.8 23.8 23.7 38.4 35.7 352
ZA35 E 16.3 154 155 22.6 23.6 23.0 36.7 33.7 343
X 17.8 174 16.2 32.8 34.0 344 445 437 39.9
s I 41 42 37 73 74 75 15.6 16.5 12.7
cv 76 80 7.6 75 72 173 11.7 12.6 10.7
X 16.8 16.9 16.6 32.5 34.1 351 39.9 40.8 40.6
s E 28 32 28 7.1 77 79 9.8 114 104
cv 55 64 56 73 75 75 82 93 85
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ITAPAPTHMA

ITINAKAZX 10-4. AmoAvtn Ko 6YeTIKN péytotn tpocinym o&vyovov (VO, max)
TV WOV, Tpv (A), petd and 1.5 piva (B), petd and 3 uiveg (IN) ko petd
oand 6 pnvec (A) mpomdvnong (I = mpomovovpevog didvpog ko E = didupog
eléyyov).

VO, max (I/min) VO, max (ml/kg/min)

oL JL. A B r A A B r A

Kror II 2771 2.891 2970 3.078 47.0 489 492 535
KX02 E 2.648 - 2.738 2.854 48.9 - 472  49.7
Al0S II 1.936 2.051 2.069 2.265 532 540 528 577
ADO6 E 1.921 - 2213 2329 50.6 - 51.8 53.6
erog II 2450 2.545 2557 2.615 499 50.0 499 526
ONO7 E 2304 - 2.256 2.549 55.0 - 503 559
TZ10 11 1.970 2.177 2.167 2.296 51.6 542 543 56.2
TX09 E 2122 - 2.038 2.118 55.6 - 49.6 51.8
OK15 II 1.745 1.880 1.905 1.919 584 627 620 63.8
0016 E 1.693 - 1.756 1.721 60.8 - 60.3  58.6
1o 11 2378 2517 2.610 2.735 493 505 519 55.0
TK20 E 2.529 - 2.721 2.871 49.9 - 514 54.1
AN27 11 1.870 1.880 1.874 1.986 554 557 551 584
Al28 E 1.830 - 1.838 2.033 55.8 - 533 583
oI129 11 2.247 2398 2.445 2.700 542 558 556 5838
®I130 E 2.411 - 2.504 2.752 57.0 - 54.7 58.7

ZA36 11 1.313 1.435 1.507 1.723 496 523 547 614
ZA35 E 1.423 - 1.536 1.625 52.6 - 549 577

X 2.076 2.197 2234 2.369 52.1 538 539 575
s II 43 44 45 45 3.6 4.2 3.8 3.6
cv 697 6.68 674 6.27 23 2.6 23 2.1
X 2.098 2.178 2317 54.0 526 554
s E 41 - 43 47 3.8 - 3.8 33
cv 6.53 6.51 6.81 24 24 2.0
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IMINAKAZX 10-5. Méyiot kopdtakn cvoyvotnta kot péyioto Op- maApod tov
dvp®v, T (A), petd and 1.5 piva (B), petd and 3 piyveg (IN) kot petd and 6
unveg (A) mpondvnong (I1 = mpomovovpevog didvpog kat E = didvpoc edéyyov).

Méyiot kapdiokn Méyioto
ovyvotta (bts/min) O,-moApov (ml/bt)

OL.LL. A B r A A B r A

Kror 11 209 194 196 199 13.8  15.1 155 155
KX02 E 208 - 204 206 13.4 - 13.4 14.1
AIO5 I 208 199 197 203 93 103 105 11.2
ADO6 E 209 - 203 205 9.5 - 109 113
erog II 211 216 210 207 11.3 11.6 125 128
ONO07 E 222 - 214 212 10.8 - 10.5 12.0
T10 II 192 198 193 195 103 11.2 113 11.8
TX09 E 195 - 199 197 10.8 - 104 10.8
OKl15 II 200 197 202 197 8.9 9.6 9.5 9.7
0016 E 200 - 197 195 8.5 - 8.9 8.8
19 I 212 200 200 205 112 13.0 132 135
TK20 E 208 - 205 205 12.5 - 13.6 14.0
AN27 11 221 215 210 216 8.5 8.7 9.0 9.4
AI28 E 221 - 214 216 8.3 - 8.6 10.0
®oI129 11 204 205 200 198 112 120 124 138
®I130 E 205 - 203 202 11.8 - 127 138
ZA36 11 191 182 183 182 7.0 8.1 8.3 8.9
ZA35 E 187 - 188 184 8.0 - 8.3 8.9
X 205.3 200.7 199.0 200.2 102 11.1 114 118
s I 9.7 10.5 8.4 94 2.0 2.2 2.3 2.3
cv 1.6 1.7 1.4 1.6 6.5 6.6 6.7 6.3
X 206.1 203.0 202.4 10.4 10.8 11.5
s E 11.3 - 8.1 9.5 1.9 - 2.0 2.1
cv 1.8 1.3 1.6 6.2 6.3 6.1
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ITAPAPTHMA

ITINAKAX 10-6. T'ohoktikd avaepdfro xatdeAil tov dwwdpmv o km/h kot
ToApovg/min, pv (A), petd ond 1.5 piva (B), petd and 3 uiveg (IN) ko petd
oand 6 pnvec (A) mpomdvnong (I = mpomovovpevog didvpog ko E = didvupog
eréyyov).

Avaegpdflo katdei Tov 4 mmol/l

Toyvmta (km/h) Kapd.cvuyvétra (bts/min)

o.LL. A B r A A B r A

Kror I 12.16 12.71 14.03 14.18 187 181 187 191
K02 E 1258 - 12.39 13.00 189 - 192 195
AI05 I 1058 11.71 12.40 12.88 197 181 181 191
A®O6 E 11.17 - 12.43 12.25 191 - 185 191
erog II 9.05 12.15 11.29 11.74 188 201 193 189
®NO7 E 1077 - 10.78 10.88 200 - 201 190
TX10 II  13.40 13.61 14.38 14.00 186 185 190 184
™X09 E 13.15 - 12.73 12.28 183 - 181 180
OKI15 II 12.69 1443 1449 15.07 188 186 192 186
®eel6 E 1250 - 1420 14.27 185 - 189 188
19 I 10.87 12.06 12.11 12.25 194 182 181 180
TK20 E 11.18 - 12.81 1291 187 - 197 192
AAN27 I1  11.86 13.36 12.00 12.43 203 198 196 194
AT28 E 13.12 - 12.17 12.69 213 - 204 200
or129 I 1148 13.33 13.13 13.79 179 186 182 180
®I130 E 1143 - 11.92 11.71 180 - 184 171
ZA36 11 1041 1249 13.18 14.00 180 175 176 178
ZA35 E 11.18 - 12.44 14.00 177 - 178 184
X 11.39 12.87 13.00 13.37 189.1 184.6 186.4 1859
s II 1.32 87 1.14 1.09 7.8 7.5 6.8 5.7
cv 3.87 227 291 272 1.4 1.4 1.2 1.0
X 11.90 12.43 12.67 189.4 190.1 187.9
] E .93 - 90 1.06 11.1 - 9.1 8.6
cv 2.61 240 278 1.9 1.6 1.5
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IMINAKAZX 10-7. T'oloktikd avaepdpro Katdeil tov dddpmv oe ml/kg/min kat
% ¢ VO, max, mpwv (A), petd and 1.5 pva (B), petd amd 3 uiveg (I') kot
petd amd 6 pnvec (A) mpomdvnong (I1 = mpomovodpevog didvpog ko E =

didvpog eAEyyov).
Avaegpdfio katmeM twv 4 mmol/l
VO, (ml/kg/min) % g VO, max

oL L. A B r A A B r A
Kror 11 437 429 451  48.1 93.06 87.81 91.57 89.89
KX02 E 42.7 - 423 450 87.28 - 89.51 90.54
AIOS II 47.0 442 420 45.0 88.42 81.83 79.58 78.06
AD06 E 44.1 - 42.8 435 87.11 - 82.70 81.16
erog II 40.1 442 40.7 455 80.28 88.40 81.28 86.54
ONO07 E 48.9 - 424 451 88.85 - 84.25 80.75
T10 II 47.6 51.0 49.7 50.1 9227 94.04 91.60 89.15
TX09 E 49.8 - 435 441 89.51 - 87.76 85.76
OK15 II 51.6 562 555 56.7 88.32 89.65 89.56 88.79
0016 E 50.3 - 539 548 82.73 - 89.35 93.43
19 I 419 459 454 46.1 8491 9097 87.44 83.89
TK20 E 42.5 - 483 474 85.11 - 93.93 87.67
AN27 11 493 50.6 449 476 89.06 90.77 81.49 81.54
Al28 E 53.2 - 434 473 95.36 - 81.41 81.06
®oI129 11 43.8 485 48.1 498 80.81 86.92 86.55 84.68
OI130 E 45.6 - 45.0 441 80.05 - 82.29 75.18
ZA36 11 443 485 502 54.6 89.35 92.72 91.81 88.93
ZA35 E 47.2 - 492 542 89.77 - 89.54 93.93
X 455 48.0 46.8 493 87.39 89.23 86.76 85.72
s I 3.7 4.2 4.6 4.0 453 3.60 487 4.03
cv 2.7 2.9 33 2.7 1.73 134 187 1.57
X 47.1 456 473 87.31 86.75 85.42
s E 3.7 - 4.0 43 442 - 427 644
cv 2.6 2.9 3.0 1.69 1.64 2.51

270



ITAPAPTHMA

ITINAKAZX 10-8. Tayovnta, VO, steady-state kat yoAaktikd o&D Tov S100Uw@V
KaTA TN doKlacio TG dpOoLUKNG owovopiog Katw amd 10 AK mpv (A), petd
oand 1.5 piyva (B), petd and 3 uiveg (IN) ko petd ond 6 univeg (A) mpomdvnong
(IT = mpomovovevog didvpog kKot E = didvpog eAéyyov).

Apopukny owovopia kdto and to AK
Toyvt. VO, steady-state (ml/kg/min) ToAakt.0&0 (mmol/l)

ol (km/h) A B r A A B T A
Krol T 11 4293 40.15 38.08 39.85 4.6 3.0 25 2.1
Kz02 E 11 4006 - 3843 418 30 - 29 28
AIO5 TI 10 4046 39.65 3738 3630 4.1 3.0 1.6 22
ADO6 E 10 4185 - 3697 3510 43 - 1.6 27
@ros 1M 10 4350 3895 3870 43.10 56 23 3.8 22
®N07 E 10 4270 - 3955 4318 39 - 35 24
TZ10 II 12 4503 44.05 4210 4210 28 15 16 15
TX09 E 12 4753 - 4360 4440 41 - 28 17
OKI5 M 11 3945 4643 3993 4313 26 17 15 18
@016 E 11 4210 - 3970 4426 33 - 21 20
Tr19 M 10 3955 39.97 3843 3725 34 23 26 23
TK20 E 10 3680 - 3930 3796 35 - 21 19
AN27 TI 11 42.85 44.17 4478 4453 37 29 2.7 29
AT28 E 11 4293 - 4207 4360 29 - 33 35
OIM29 M 10 4075 39.40 39.43 3963 23 23 19 33
®IMm0 E 10 3925 - 3905 3798 21 - 1.8 28

ZA36 11 10 4170 42.68 42.38 39.18 32 25 22 21
ZA35 E 10 4340 - 40.88 42.55 26 - 1.9 3.7

X 10.6  41.80 41.72 40.13 40. 36 24 23 23
s II i 191 268 244 282 1.0 5 7 5
cv 23 1.52 214 2.03 232 97 75 108 8.0
X 10.6  41.85 39.95 41.21 33 24 26
s E i 3.00 - 1.98 3.34 g - 7 i
cv 23 2.39 1.65 2.71 7.9 S5 88
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IMINAKAX 10-9. Taydmra, VO, Ko yoAokTikd o&L TV SO0U®V KoTd TN
dokipacio g dpoutkng owovopiog tave amd AK, tpwv (A), petd amd 1.5 uqva
(B), petd amd 3 pniveg (I wor petd amd 6 pfiveg (A) mpomdvnong (I =
TPOTOVOVLEVOC didVpo¢ Kat E = 6idvpog eAéyyov).

Apopixn owovopio mive ond 1o AK

Tayvmta VO, (ml/kg/min) Todok.0&0 (mmol/l)

oL (km/h) A B r A A B r A
Kror 11 14  46.68 46.98 4435 4748 82 6.0 43 42
KX02 E 14 48.07 - 46.63 50.80 57 - 6.0 6.3
AIO5 I 13 50.60 49.63 48.03 47.23 84 69 39 39
ADO6 E 13 50.85 - 46.96 46.78 76 - 40 52
erog II 13 4890 48.65 4548 5348 11.8 6.0 79 438
ONO07 E 13 4954 - 48.58 53.80 84 - 7.8 6.2
T10 II 14 50.68 54.40 49.10 49.78 6.1 49 40 33
TX09 E 14 5208 - 49.53 52.40 6.7 - 58 34
OK15 1II 15 5448 59.58 4798 55.45 6.8 54 47 29
0016 E 15 5335 - 54.88 57.05 7.8 - 62 4.1
19 I 13 48.15 4493 48.78 47.80 73 56 50 39
TK20 E 13 4768 - 49.78 47.75 70 - 42 4.0
AN27 11 13 4870 51.78 50.70 52.43 64 38 42 44
AT28 E 13 50.63 - 50.73 52.00 5.5 - 53 4.0
OI129 11 15 50.87 54.07 53.32 52.83 6.7 78 44 50
OI130 E 15 5190 - 56.98 51.08 7.1 - 5.1 55
ZA36 11 12 50.18 48.60 48.13 48.18 64 35 26 26
ZA35 E 12 51.73 - 48.82 49.93 54 - 30 3.6
X 13.6 4992 5096 4843 50.52 76 55 46 39
] I 1.0 221 449 263 3.01 1.8 14 14 .8
cv 2.5 147 294 181 2.03 7.8 82 104 7.1
X 13.6  50.65 50.32 51.29 6.8 53 4.7
] E 1.0 190 - 347  3.09 .1 - 1.4 1.1
cv 2.5 1.25 230 2.01 53 9.0
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ITAPAPTHMA

ITINAKAZX 10-10. Koapdwakr cvyxvétto tov SWOH®V Katd T dokiuacia g
dpoukng otkovouiag kKato kot mive ond 1o AK, mpwv (A), petd and 1.5 uiva
(B), petd amd 3 pniveg (I war perd amd 6 pniveg (A) mpomdvnong (I =
TPOTOVOVLLEVOC 61dLpOC Katl E = didvpog edéyyov).

Koapduakn cuyvotnta (bts/min)

AOI xatw and to AK AOI ntévo omd to AK

a.m. A B G D A B G D

KI01 I1 195 167 172 171 202 184 186 178
K02 E 184 - 182 171 195 - - 185
AIO5 I1 185 168 167 168 200 188 185 178
ADO6 E 181 - 174 166 197 - 188 188
®rog II 192 178 181 174 200 205 199 195
®ON07 E 188 - 186 179 201 - 204 184
Tx10 I1 175 169 171 164 191 174 171 178
TX09 E 176 - - 167 187 - 184 185
OK15 II 165 159 154 153 187 188 182 -

®016 E 169 - 157 158 190 - 186 181
TT'19 I1 170 155 150 146 196 186 178 178
TK20 E 160 - 155 145 188 - 186 -

AAN27 11 187 181 186 - 210 205 204 -

A28 E 184 - 196 - 207 - 208 -

OI129 11 167 165 166 151 189 195 186 180
OII30 E 164 - 169 149 192 - 190 180
ZA36 11 172 161 164 147 183 173 173 162
ZA35 E 165 - 163 154 180 - 177 168
X 178.7 167.0 1679 159.3 195.3 188.7 1849 178.4
S I1 11.2 84 115 113 85 11.5 109 9.6
cv 2.1 1.7 2.3 2.5 1.5 2.0 2.0 2.0
X 174.6 172.8 161.1 193.0 190.4 181.6
S E 10.3 - 145 11.6 8.1 - 10.4 6.6
cv 2.0 3.0 2.6 1.1 1.9 1.4

273



IMINAKAX 10-11. H xwvnmkn (t12) ¢ adénong kot omoKatdoTtoons g
npdsinung o&vyovov (VO,) tov dwdvuwyv, o eridpuvon kdtw and 1o AK,
mpwv (A), petd and 1.5 pnva (B), petd amd 3 unveg (IN) ko petd and 6 punveg (A)
npondévnong (I1 = npomovovpevog 6idvpoc kat E = didvupog ehéyyov).

Kwnri g VO, kdto and to AK
t12 avEnong (sec) t12 amoxoatdotoaong (sec)
a.m. A B G D A B G D

KIol II 2525 23.69 25.14 2343 30.62 28.40 27.76 27.46
K02 E 1975 - 23.40 25.39 27.75 - 26.25 28.77
AIOS I 2280 2790 20.73 23.20 2991 2646 22.68 23.50
ADPO6 E 2722 - 22.49 2342 27.77 - 26.95 23.18
erog II  28.65 26.54 27.63 27.40 29.99 28.62 29.25 25.99
ONO7 E  25.85 - 26.63 24.84 27.16 - 25.80 28.08
TZ10 II 2426 2196 24.69 19.66 29.64 27.65 28.97 27.27
X099 E 2776 - 28.62 26.24 3077 - 30.29 30.81
OK15 II  22.04 2445 21.44 2225 23.60 2494 2325 23.63
0el6 E 1937 - 19.48 22.18 22.14 - 23.92 2441
19 I 2935 25.01 3031 23.14 2993 29.81 2426 23.89
TK20 E 2774 - 27.43 25.85 30.62 - 28.75 30.35
AA27 1T 21.51 26.11 2490 30.66 27.04 2421 25.83 23.12
A28 E  19.29 - 20.39 2642 26.04 - 2672 25.13
®I129 II  25.89 2698 2898 24.99 2921 26.84 25.66 28.75
®II30 E 2650 - 26.82 27.60 26.24 - 2729 27.68

ZA36 11  25.14 26.77 24.80 22.34 26.82 25.15 24.68 19.08
ZA35 E 3117 - 27.64 2042 30.09 - 24342341

X 2499 2549 2540 24.12 28.53 2690 25.82 24.74
s II 273 188 317 322 228 189 239 295
cv 3.64 245 416 445 266 234 3.09 397
X 24.96 2477 24.71 27.62 26.70 26.87
s E 4.37 - 339 229 273 - 1.99 292
cv 5.84 4.57 3.09 3.30 249 3.62
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ITAPAPTHMA

ININAKAX 10-12. H xwvntkn (t2) g advénong kot omoKatdoTtoons g
kapdiokng ovyvotntog (KX) tov didvpwv, oy emPdpovvon katw and 1o AK,
mpwv (A), petd amd 1.5 pqva (B), petd amd 3 unqveg (IN) kot petd amd 6 pnveg (A)
npondévnong (I = Tpomovovpevog 6idvpog kot E = didvupog eréyyov).

Kwnrikn g KX kdto and to AK

t12 avENomng (sec) t12 amoxotdotaong (sec)
o.LL. A B r A A B r A
KIror I1 17.44 25.68 23.83 25.99 3511 26.52 35.87 29.77
K02 E 37.09 - 39.29 26.36 34.39 - 27.74 18.77
AlO5 nm 1871 1738 1574 - 41.05 26.26 25.50 16.95
AD®O6 E  23.10 - 19.39 15.10 37.19 - 63.44 30.74
erog II 1322 23.00 26.66 17.29 30.02 39.64 21.16 28.74
ONO7 E  21.65 - 18.90 19.26 33.50 - 40.60 32.35
TX10 II 2926 2517 - 22.41 28.71 33.55 - 27.65
TX09 E 3081 - - 18.03 50.06 - - 44.44
®OK15 II 11.50 17.50 12.12 9.03 1891 20.78 14.49 16.95
0e16 E 1941 - 12.51 17.98 2049 - 17.99 21.55
TT19 II 3348 2241 1999 15.36 23.11 45.27 52.13 28.12
TK20 E 3828 - 24.06 15.05 31.85 - 35.94 60.59
AAN27 I1 1242 9.15 19.06 - 26.00 23.19 20.35 -
AI28 E 1526 - 32.60 - 21.43 - 2989 -
®I129 II 2775 31.48 3198 25.66 33.77 36.56 3529 3331
®r130 E  18.02 - 11.46 11.59 24.66 - 36.94 13.06

ZA36 I  21.09 2273 10.37 13.55 35.12 27.78 48.54 19.16
ZA3S E 1774 - 20.98 16.69 3222 - 4239 2341

X 20.54 21.61 19.97 18.47 30.20 31.06 31.67 25.08
s II 798 633 733 643 6.86 817 13.66 6.39
cv 1296 9.76 1298 13.69 7.57 877 1525 9.01
X 24.60 22.40 17.51 31.75 36.87 30.61
s E 8.64 - 951 430 9.07 - 13.31 1547
cv 11.71 15.01 8.68 9.52 12.76 17.87
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IMINAKAX 10-13. H xwnukf (ti, ypnyopov HEPOVG) NG avEnong Kot
omokatdotacng g mpocinyng ofvyovov (VO,;) tov 100UV otV emt-
Bapvvon mave and 1o AK, mpv (A), petd and 1.5 piva (B), petd amd 3 piveg
(I') ko petd amod 6 punveg (A) mpondvnong (I1 = tpomovodpuevog didvpog kat E =
didvpog eréyyov).

Kwnrikh g VO, néve and to AK
t12 avEnong (sec) t12 amoxoatdotoaong (sec)
a.m. A B G D A B G D

KIolr II 2573 27.16 2498 25.06 35.72 35.71 3424 3431
K02 E 2650 - 30.07 28.93 31.99 - 33.65 34.64
AIOS IT  30.84 29.10 22.05 24.65 2952 27.58 27.56 26.36
ADPO6 E 2874 - 25.26 26.14 30.48 - 29.85 26.87
erog II  26.85 27.08 2748 27.76 32.71 32.80 32.67 29.25
ONO7 E  23.93 - 26.44 28.29 31.44 - 30.57 30.40
TZ10 II  26.76 32.41 25.84 26.23 30.52 31.61 32.12 27.01
TX09 E 27.05 - 20.93 30.57 2887 - 31.74 29.77
OK15 II 2322 2471 22.60 23.85 2832 31.60 28.31 28.77
0016 E  24.56 - 26.46 22.03 27.61 - 27.43 29.15
19 II 30.77 2470 2849 27.30 35.38 39.86 34.82 28.43
TK20 E  31.39 - 18.19 16.44 36.11 - 35.64 29.29
AAN27 IT  21.45 23.61 26.48 29.05 28.13 28.37 27.14 27.64
AI'28 E 2636 - 19.71 26.51 25.53 - 27.63 26.61
®I129 II  27.64 22.19 27.77 29.88 30.89 33.25 3258 29.61
®II30 E  28.82 - 38.53 30.71 32.01 - 32.79 31.94
ZA36 II 2733 30.07 23.50 21.51 30.01 2522 26.15 24.95
ZA35 E  26.68 - 27.72 23.07 27.16 - 26.41 24.87
X 26.73 26.78 2547 26.14 31.24 31.78 30.62 28.48
s II 3.07 331 234 2.66 280 442 331 2.64
cv 3.83 412 3.06 3.39 299 464 361 3.09
X 27.11 2592 25.85 30.13 30.63 29.28
s E 2.28 - 6.16  4.65 3.21 - 312 295
cv 2.80 792 599 3.55 339 336
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ITAPAPTHMA

ITINAKAX 10-14. H wwnukn (ti2 ypriyopov péEPOvE) g avEnong kot
omokatdotacng ¢  Kapdokng ovyxvotmrog (KX) tov dwbdpwv, oty
emPapovvon ntave ond 10 AK, mpwv (A), petd and 1.5 piqva (B), petd anod 3
unveg (IN) kot petd and 6 pnveg (A) mpondvnong (I1 = mpomovovevog didvpog
kol E = 8idvpog ehéyyov).

Kwnrikh g KX néve and 1o AK
t12 avENomng (sec) t12 amoxotdotaong (sec)
a.m. A B G D A B G D

KIor II 2495 21.64 2637 25.79 56.21 49.48 80.13 48.76
K02 E 3041 - - 25.48 50.56 - - 55.15
AI0S II 1946 14.15 1531 11.14 45.08 32.25 27.74 33.36
ADPO6 E 14.04 - 13.75 17.03 35.43 - 36.47 37.96
erog II 1535 1993 2134 - 36.33 34.66 3558 -
ONO7 E 19.04 - 15.73 13.39 41.50 - 39.03 30.63
=10 II  26.87 - - 21.93 45.20 - - 31.43
TX09 E  24.20 - - 29.87 47.64 - - 49.26
OK15 II 1593 1046 15.03 - 2352 21.67 21.33 26.79
0016 E 1347 - 21.54 14.17 47.16 - 26.27 2348
19  II 2440 31.33 20.02 26.44 46.59 55.59 26.69 37.10
TK20 E  34.09 - 29.67 29.99 39.50 - 29.62 34.84
AAN27 11 2149 16.07 1298 - 30.28 29.50 27.59 -
A28 E 2378 - 15.09 - 31.61 - 3207 -
®I129 II 2392 24.85 22.11 - 33.67 32.59 2575 -
®II30 E  23.05 - 17.37 11.78 56.35 - 16.48 18.30

ZA36 I1 1855 17.55 25.54 15.77 50.63 52.84 35.73 26.82
ZA35 E  20.08 - 18.12 29.58 40.04 - 50.78 20.27

X 21.21 19.50 19.84 20.21 40.83 38.57 35.07 34.04
s II 412 654 498 6.61 10.52 1237 18.84 8.22
cv 648 11.86 8.87 14.63 859 11.34 19.00 9.86
X 22.46 18.75 21.41 43.31 32.96 33.74
s E 6.83 - 543  8.08 778 - 10.76 13.37
cv 10.13 10.94 13.34 5.98 12.48 18.30
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IMINAKAZX 10-15. Xpovog (sec) Kot PEYIOTN CLYKEVIPWOT YUAUKTIKOD 0EE0G
670 aipa oto dpopo Twv 300 pétpwv, Tpv (A), petd and 1 uqva (B), petd and
3 uveg (IN) ko petd amd 6 pnveg (A) mpondvnong (I1 = wpomovovpevog didvpog
kol E = 8idvpog ehéyyov).

Apopog 300 pétpov

Xpovog (sec) ToAaktikd 0&H (mmol/l)
a.m. A B G D A B G D
Kror 11 56.8 545 53.6 437 11.6 9.5 9.7 98
KX02 E 53.2 - 56.0 509 9.8 - 8.8 11.2
AIOS I 694 613 602 58.6 7.2 7.6 8.0 8.8
ADO6 E 62.8 - 61.3  60.5 8.6 - 81 85
erog II 619 612 590 58.0 125 114 108 11.6
ONO07 E 62.8 - 63.0 579 11.0 - 93 97
TZ10 1II 65.5 633 606 582 7.0 6.9 89 95
TX09 E 624 - 659 582 9.0 - 6.4 97
OK15 II 56.5 575 552 521 9.3 8.4 9.2 104
0016 E 574 - 572  54.1 9.0 - 93 98
19 1 57.0 60.6 550 53.0 10.7 7.3 8.8 10.0
TK20 E 57.7 - 55.8 553 10.3 - 80 7.2
AN27 11 69.1 69.2 66. 64.2 7.2 6.2 7.1 6.8
AI28 E 67.6 - 67.8 63.5 7.6 - 73 6.7
®OI129 11 534 52,6 492 477 10.0 9.1 9.5 10.7
®I130 E 53.5 - 492 475 9.2 - 8.6 10.5
ZA36 11 72.1  68.7 672 59.7 8.9 7.5 6.8 7.0
ZA35 E 69.9 - 64.7 593 8.7 - 79 7.6
X 624 61.0 586 55.0 9.4 8.2 88 94
] I 6.8 5.7 6.0 6.5 2.0 1.6 1.3 1.6
cv 3.7 3.1 34 3.9 7.1 6.4 49 5.7
X 60.8 60.1 564 9.2 82 9.0
] E 5.8 - 6.0 5.0 1.0 - 9 1.6
cv 3.2 33 2.9 3.6 3.8 5.8
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ITAPAPTHMA

ITINAKAZX 10-16. Xpdvoc (sec) Kol GUYKEVTIP®OOT YOAUKTIKOD 0EE0C GTO alijLol
TV SOOU®V 6T0 dpdpo ToyvTNTag 60 péTpwV, TPy (A), petd amd 1 piva (B),
petd oand 2 piveg (), petd amd 3 pnveg (A) ko petd and 6 unveg (E)
npondévnong (IT = Tpomovovpevog didvpog kot E = didvupog eréyyov).

Apopog tayvtnrog 60 pétpov

Xpovog (sec) Todoktikd o0 (mmol/1)
o LL. A B I A E A B r A E
Kror 11 93 93 93 93 89 58 44 45 41 42
KX02 E 9.1 - - 9.2 8.7 57 - - 40 4.6
AlO5 m 111 11.2 109 105 10.1 55 35 46 36 2.7
ADPO6 E 116 - - 10.1 10.0 55 - - 39 34
erog II 103 104 102 102 99 65 48 45 62 48
®NO7 E 100 - - 10.0 9.8 6.1 - - 52 46
TX10 II 114 109 109 10.8 11.1 57 31 22 30 3.1
™X09 E 11.0 - - 11.0 10.8 6.5 - - 3.1 3.6
OK15 II 99 10.1 99 102 10.0 50 47 37 39 37
0016 E 9.7 - - 10.1 10.0 46 - - 41 4.6
19 I 94 96 96 93 92 62 48 54 49 47
TK20 E 9.7 - - 9.5 9.1 62 - - 46 4.6
AAN27 1T 11.1 10.7 109 10.8 10.6 46 36 30 38 37
A28 E 100 - - 10.1 104 70 - - 42 42
OI129 11 89 87 84 8.6 85 70 42 40 55 49
OI130 E 86 - - 8.6 8.4 69 - - 42 45

ZA36 II 121 11.8 113 114 11.2 36 33 36 46 28
ZA35 E 112 - - 11.0 104 4.1 - - 49 35

X 10.4 103 10.2 10.1 10.0 55 40 39 44 38
s II 1.1 1.0 9 9 1.0 1.0 7 1.0 1.0 9
cv 35 31 31 3.0 32 62 56 81 76 74
X 10.1 10.0 9.7 5.8 42 42
s E 1.0 - - 8 .8 1.0 - - 6 5
cv 33 26 2.8 5.7 48 4.2
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IMINAKAZX 10-17. Xpo6vog (min) Kot cuykEVIPp®ON YOAWKTIKOD 0EE0G GTO Ol
TV 0100H®V 610 dpopo Ty 2000 pétpov, tpv (A), petd and 1 uiva (B), petd
oamd 2 uqveg (), petd amd 3 uveg (A) 1 petd and 6 unveg (E) mpondvnong (I1 =
TPOTOVOVREVOC 01dVpo¢ Kat E = 6idvpog eAéyyov).

Apopog 2000 pétpav

Xpdvog (min) TlNoAaxticd 0EH (mmol/l)
o. L. A B r A E A B I A E
KIror I1 12.07 890 8.87 855 8.10 75 66 7.6 87 96
KX02 E 1202 - - 892 8.67 46 - - 6411.0
AIO5 IT  11.02 9.80 10.05 9.60 8.95 56 69 7.0 6.6 6.1
A®O6 E 1055 - - 10.73 9.37 55 - - 43 58
®ro8 II  10.10 9.72 9.60 9.40 9.18 10,6 99 93 11.710.2
ON07 E 958 - - 995 9.77 86 - - 82 72
TZ10 II 1095 9.93 9.03 9.10 8.05 64 34 62 75 48
TX09 E 1050 - - 1027 9.28 52 - - 43 41
OKI15 TII 8.00 8.18 8.40 7.85 7.83 100 86 73 73 64
®B16 E 820 - - 830 837 88 - - 82 69
TT19 I 1047 9.60 9.40 8.95 8.65 82 7.0 87 9.6 9.6
TK20 E 973 - - 958 878 79 - - 65 80
AA27 TI 1038 9.55 9.55 9.63 8.53 73 56 40 58 73
AT28 E 1032 - - 10.07 8.63 64 - - 46 78
OI129 11 8.95 9.00 8.40 8.20 7.60 72 62 79 98 78
®I130 E 8.87 - - 822 787 87 - - 9.8 8.0
ZA36 11 11271027 997 9.75 8.78 51 6.1 58 6.5 50
ZA35 E 11.02 - - 975 9.00 43 - - 81 55
X 10.36 9.44 9.25 9.00 8.41 75 67 7.1 82 74
S I1 123 .64 .62 .68 .54 1.8 1.8 1.6 19 20
cv 3.97 225 222 250 2.13 81 9.1 75 7.8 9.1
X 10.09 9.53 8.86 6.7 6.7 7.1
S E 1.14 - - 87 .57 1.9 - - 2020
cv 3.78 3.06 2.14 9.3 10.0 9.1
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ITINAKAZX 10-18. Xpdvog (min) tewv 6100pmv oty dpdpo tov 5000 pétpav,
pw (A), petd and 1 uqva (B), petd and 2 unveg (1), petd ond 3 pnveg (A) kot
petd and 6 pveg (E) mpomoévnong (I = mpomovodpuevog didvpog ko E =
didvpog eréyyov).

Apbdpoc 5000 pétpov (min)

i A B r A E
KIol II 28.87 25.10 23.73 22.50 22.30
K202 E 26.57 - - 24.90 24.67
AIO5  TI 30.07 27.67 25.97 26.80 24.22
ADO6 E 30.05 - - 27.07 24.73
eros II 32.68 33.45 27.80 25.80 24.08
ON07 E 32.70 - - 27.08 24.32
TS10 11 28.02 25.63 23.83 23.45 22.70
TX09 E 28.62 - - 27.78 26.07
QK15 11 23.38 23.42 21.60 21.23 20.37
0016 E 23.38 - - 22.03 21.58
Tr19 11 29.20 28.63 26.07 25.20 23.30
TK20 E 28.48 - - 26.23 24.17
AA27 I 28.83 28.13 - 26.30 24.73
AT28 E 28.82 - - 26.40 24.73
OI29 11 28.62 25.87 22.97 23.92 21.42
®I130 E 28.30 - - 24.10 22.07
ZA36 I 28.13 27.43 27.98 26.80 23.52
ZA35 E 28.12 - - 27.17 23.87
X 28.64 27.26 24.99 24.67 22.96
s I 2.43 2.85 231 2.00 1.41
cv 2.82 3.49 327 2.70 2.05
X 28.34 25.86 24.02
s E 2.50 - - 1.85 1.39
cv 2.94 2.39 1.93
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10-19. Mn ypappuikn ek0etikn) maivopopnon pe t pé00do Tov ehayictmv
TETPAYAOVAOV VIO TV TEPLYPAPT] TNS KIVIITIKIS TOV KOPOLOUVUTVEVGTIKAV
napapsTpov (Paciopévn otov Rasch 1968).

Mo mv mepypaen ™ KvNTIKNG TOV KoPI00VOUTVEVCTIKOV TOPOUETPOV
YPNOOTOMONKAV 01 VO TAPAKAT®O HOPPES EEICDOGEMV:

0L) Y10 TNV KIWVNTIKT] GE VITOUEYIGTN TPOCTADELDL:

yl =q - B e—(ti—D)/T (1)

B) vy v xtvnTikn og péytotn npocmdOeio:
yi =q - B] e—(ti—D)/Tl _ Bz e—(ti—D)/Tz (2)
H ypovikr| kaBvotépnon D vroroylotav ¢' dheg TIC mEPTMOGELS amd TNV
TPOTN TYN TOV OVTIOTOLYOVoE GtV £vopén Tng Tpoomddeiag Kot okolovbovoe

ma 01opbwon OAwv Tov ToVv t pe v aeaipeon g D. ‘Etol otig e€iomoelg
(1) ko (2) émov t-D tomoBeteiton n S1opOwuévn Tun tov t.

I"a tov vohoyiopd TV ayvootov o, B kot T oty e€icwon (1) oynuatiCeton
TO TOPOKATO GUOTNUO EEICMCEWMV:

Yy-natpye™ =0 (3)
Zyl e—ti/r —a ze—ti/‘r + B Ze—zti/‘t — 0 (4)
zyi ti e-ti/T -a ztl e-ti/r + B ztl e-2ti/T — O (5)

To cvoTua avTo givor un ypapuukd 6tov dyveoTto T. AVVOVTAS TO Yo TOuG o
Ko B woipvoupe:

a=Yyi/m+p e /n (6)
'Zyi ti e—ti/‘r + zyl Ztl e—ti/T /n

B B Zt e-2ti/‘t _ ze-ti/‘[ Zt e-ti/‘t /n (7)

Kot f(T) — (zyl e-ti/‘[ _ zyl ze-ti/T /n) (ztl e-2ti/T _ Ze-ti/‘c Ztl e-ti/T /n) _
(ze-zti/‘t _ Ze-ti/‘t ze-ti/‘r /n) (Zyl tl e-ti/‘t _ Zyl Ztl e-ti/‘t /n) — 0 (8)
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O vroloyloudc TG TIUNAG TOV T Umopel va yivel pe po eravoinmtikn pébodo
YPNOLOTOIOVTOS Hio VITOOETIKY apykn T To. H péBodoc avt) avaepépeton
ooV TopoPOAKN TapPEUPOAN:

=1 - (T - To) {(t) / [{(T) - {(%)] ©)

H 1, yiveton amodekt cav T petd omd pepikég eravolyels @' é6cov f(1z) <
0.00005. Mg avtikatdotaon g T otig (7) Ko (6) vroioyilovion ot cLVEKELD
Kol To B Kot o.

INo v ektipnon g mpocapproymg Tov HoviéAov Tpocépoval To dfpoicua
TETPOYDOVOV TOV VITOAOIT®V S~ KOl 0 GUVIEAESTNG TPOGHI0PIooD R

S =Y(yi-at+pe™/(n-3) (10)
z(yl -0+ B e-ti/‘r)Z
R*=1- (11)
Y(yi-y)

O vroloyopdg TV ayvaotov oty e&icwon (2) ywotov Kotd Tov 1010
tpémo, YL TO TPMTO PEPOG (atr, Pi KO T) KOL GTN GLVEXEL Y10 TO OEVTEPO
uépog (ay, B2 ko 12). O dyvwaotog o eival to dfpotopa B + ap.

AvoiuTikd T 6Tad1o Tov akoAovBodvtor ival KOTd GEPA:

lo pépoc: H o1 axpipag swadwkacio and v (3) wéyxpr v (11).
20 pépog: Zympatifovrar ot véeg Tipnég y'i (Yo i=1 péypt n) amd v dtopopd:

yi=yi-Bi(1-e"™) (12)

Ko axoAovBeiton Eava 1 10w dadwacio and ™ (3) péxpt v (9) otic véeg
avTég TIHES. Ymoloyilovtat Kot avTd ToV TPOTO Kot 01 AyVMGTOL 0, B2 KoL To.
[Ma v extipnon g tpocapproyns tov LoviEAov vroloyilovtal aviictotyo:

Sr2 — Z(yl o+ Bl e-ti/‘tl + Bz e-ti/rz)z / (n _ 5) (13)
z(yl o+ Bl e-ti/rl + Bz e-ti/‘tz)z
R?=1- - (14)
Y(yi-y)’

Av R > R® 101e 1 meprypagy g KWNTIKAG Yivetal pe 10 povtého g
eElowong (2), eved oy avtifetn mepintwon pe 1o povréro g eéicwonc (1).
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