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TNPQTOTYIIH EPTAZIA

EniSpacn tng oustnpaikric yupvaong otn 8pdon Tou autévopiou
VEUPIKOU ouaTrpatog otny kapdid Katd tv npogpnBikn nAikia

E. Kouibn, N. KautAdvog, A. Nzdvng, A. AeAnyidvvng

Epyaotipio ABAnuatpikig TEOAA ANG, ©eogahovikn

TeplAnun: H ovotpaii aspoBun guaik Spa-
ompIGTITA GTOUG Evitkikeg npokakel auEnon e
3pAcNG ToU MaPUCUUNABATIKOD VEURKOY GUOTIA-
106 OV KapSId, OToV 1510 BaGUO pE TV alEnon
NG aEPSRIAC IKQVOTNTA. AEY UTAPXOUV UGG vd-
Aove MANPOQOPIE; CXETIKA |ie TNV EKTaON TR
TIPOGUPUOYGY QUTGV HE TV GOKNGN oTV TAKIG
VATUENG Tou aTépoU. EKOTOG TG HEAETIG QUTAG
fiTav 0 £ReyYog TG EMiBPaOIG TG OUCTIHGTIKAG
QBpoBIKAG YULVGONIG 0T SpGoN Tol GUTVOMaU
VEUpIKOD GUOTAUATOS OTIIV. KApBI& MABIRY KaTE
Ty mposnpii nAkla. MeAstinkay 20 uyi aye-
P10, Moy aviikav oIV pwTn péon TG epneia
OUNPGVA UE TV TAEWOUNON Katd Tanner, Ta omoid
Tuyaia BIoXwPISTKAY OE S0 OuGSES. TV opada A
anotshecav 10 aydpia, nhkiag 13,1 + 0,6 £m rou
arohouBroav eiBiko NPOYPAUG UoTIHATIG ae-
popIKiG Yipvaang eni 4 WAVEC Kai TV oudda B 10
ayapi, Thikiag 13,4 + 0,9 £, 10 onoia B yupva-
CTKAY OUOTNATIKA KATd 10 BIAGTING QUT. TTNY
Ao Kt OT0 TEAOG TG HEAETNG GAa Ta dTopa UTte-
BMIGIKQY O SPYOONIPOUETOIKD EAEVKO VA ToV.
TIpo0BIoplos TG VO,max Kal o6 24wpn Kataypa-

H xpéviec ouotnponic yépvaon siven yvo-
616 Sul mpokahel akooTpsioTes Kupdiakés Tpo-
cuppoyic, Eve JupaxmploTiKG KAVIKS E6prpa
TV TPOCUPUOYEN CVTRY, KUPING GVAGOPIKE HE
™ GpooTIPETIITE ToV GUTOVOHOU VEUPIKOD G-
oipatog oY Kapbid, sivar 1 Bpadukapdia Kuth
v Npepie i kerd Wy vrouEno doknen's. H
Bpadurupbic. arodidetar oe peiwon v Tovou
00 GUETHBITIKOD VEUPUROD GUOTHUGTOS STV
xpbid. mBavag Adye EkéTiaong Tov sTTESoy
TV KUKAOPOPODVIOV KeTEXOARMIVIY, 08 VREpL-
SRVOT TV TOVOU OV TEPOLYREBTTLKOD Kat 08
Kataotoh] tou evdoyevolg puBod mapayeig
EpSOLORETOY 10V JrooKupBIoVSE.

“Evav afidmoto aveiuakto Beixm sxripn-

i Tou HK e 0opnth rataypatpiki) auokeun (Hok
ter monitor). An6 Ta deSouEva TG 240pNg Kara-
YPagric Tou puBual ekTiiBnke 1 Bpon Tou napa-
QULTIGBATIKOL VEUPIKOD UTTAATOL e T kéTpnan
g KETABAYTOTITAG TG Kapdiokile oUXveTTaG
{HRY). H ouoTuaTia youvaon 4 unviav oty oua-
50 A enépeps onpavtik BeAtivon oto Selkt HRV
K& 21% LeTa ToUG 4 wilveg Goknong, eves n
SDNN Bev petaBhiibnke. Eniong, oy opéda A
TiapaTnpRENKE MIkph alffion e VO,max kata
10% (NS) ki Tou YpOvou Komwanc kot 13% (p <
0,05). A&V napampnAnKkay STOTIOTIKG OTUAVTIKES
Blagopts OF GAEG TIG MAPAYIETPOUS JETA TOUG 4
Jivec oTV ouéida EAévxou. O BeiTric HRY kat n
SONN 3ev elioévioay ypauuki) oUsKERon ue T
VO;max o8 Kayia amb Tg 3o 0paBES oIV apX
Kal 00 T6A0G TG HeASTIS. Tupnepalvera 6u oty
nepioBo QvANTUEAG Tou naidiol, KaTd TV TRoePN-
Bei, 1 ouomuatii aepoBi yipvaon convei oe
QUENGI TG BAATI TOU TEVOU TOU TEPAGUMTIABITTI-
Kalj OUCTAKATOG 0T kG313 Ot Leyahdtepo BoBuo
and m Bektioon TG aEpoBiag tkavoTIag,
Kapdiodoyia 1999, 2: 206-214

TG TG BPAOTIG TOU AUTVOUOY VEUPIKOD GUTT-
hotog 6T Kapdid: aroteket N pETpIIon TG jeta-
BAntomTag g KapStexig ouyvimTag™?, Ot Bar-
ney Ko ouv. BuamioTeony Ot ot eviilkeg ofkn-
i avtoxiig o GUykpion pe uyti, WAk anpord-
VIIEQ. GTOUA XAPOVGLILOVY DYTAGTERT TLf pLeTa-
prmomag g Kupblakig cuyvorneag (HRY)
KT8 ™Y 240p7 GUVEX KaTaYPUP TOU TASKTPO-
epioypagiipatog’®. Opiopéves eniong pekétsg
avapipovy abENaN g g wou HRY o¢ aobe-
VEiG e oTEpaviaic Voo o puoKapdiov, koBig
KL e GAA YOTTHTY NETH ATD GUGTHOTIRT TH-
wvaontls

O pixpt hpn pekiteg avagipovia oTy
emiBpacn g svotpatiki doxneng o Spdon
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TOU CVTSVOROL VEUPIKODI GUTTAATOS STV Kixp-
i eviiKeVIHIZ, Asy umdprovy Suog TATpOpo-
pieg ity avidoyes TPOGUPROYES HE T TupvESY
Epgavifovean oy raudik Y eonied nhuia, 1-
M3 oY mEpioso avimTENg Tou Gidpov.

Exomog howmdy g eI ftav o Eheyrog
g enidpuang mg avouaTig aspoPusis 1o-
LVasG STV KapBlek SpesTNPIOT T Tou QUi
YOROU VEBPIKD GUETRTOS KaTé TV TpoEpNBL-
wiy mepiodo.

YAIKO KAl MEBOAOE

H pekémn o o 20 vyl apbpie, hakiog 12-14 sov,
ot omol6 1 xpovokoyd iaxia ouRBEBICE e Pokorusi
o3 A, 7] o7oie KeBoplOTI aUGME B T HopPCIO-
ie Tov T YevenTiNdv opyivov s, Trou, ooy ot
pehénn Elapay népos aropia wow avipay 670 Lo ki 2o o
840 (i i cfiiag). SHMPOVI e TV TN 0% 4
ouibia s Tannerl®d?,

‘Ohat t nope umofisifey oe RN Kavexd Ehero.
enotonstus efevions, HKT npeuiug, Bouasia komar
om0 SanedoepyaUTTPO i T POTAKOE0 Bruce Kot Epyo-
SRIPOUBTPITN B EPYOTTPERETPO Toroy Casmed K 1ie w0y
pocbiopiod Ts HENETG TpdSMYTG oZurévo (YO mas).
Emnpdolots o5 6hovs éyve 24upn ouverAg Karazpaph v
TAEKTPOXEPIOTPRPTIACTOS HE OpTT KuTprpU caksuT]
(Halier auonitor) Ain kewrduy (Micro Am. Kentron las)
AR My wihoo Ty arowhsopEaY TS 24upn; Katazpe-
(@i Tou pupoti 0% HY vmooyiomyy n réom wepSic ou-
Tt (HR) 240p0u. 0 Beixeng HRY w0 péam worust
rixhaon v Swotmpiay NN (SDNN). H ézpnon eng pe-
T WG KupBKiic vtz Siudi v B
ooy RR katé v owez sewaypag ou HKT. fpve.
15 0 PeoRBTPR HE00B0 (HéDoBog Si. Geore)S1S, Eowpae
e T wéobo auti o SuiTpanse Kuavopis g oo
T Kavowkdy SoTpitov 1R RApIOTENIAL YoM
g &va wpizow, O Beixeng HRY unokoviomys ug w aro
hopa g Buaipean; tou ovvokixal apidjol v KevoVIK
Y (ERUPEVEIG, 00 TNYvOv) B oy apiBhop T mepro-
oiTepo ougvd EvayvLpITEYEY €1 T0 TpGYPIHKA to HAY
Batipisov RR (0yos tov tprzoven. Me edu execepre-
i Bsboo o0 RpoypANITOG. wnb T péxprom tow HRY
arouaRPINOVTRY o1 J GRODSKTES S TV BGTTINERY

RR. o v nepiona,

T cuvigela. T ardpie yoplaTey Tupis oF §to oud-
865, 51 A e B. Ty owic A nostiso 10 ayopus, iong
Wawias 131 = 0.6 &, w owoin axokoinae v dunvo
POy aepolicis Jonvaong 3 qopic/shbouibu. Giip
: o whves n évico s doxmg
SoaivovTay 5% 60-T0% s mENGTI NPT ovzvOmTeG
(HRmax) 70w rémge it naudi o Soxupwoia xémomms
Tous ERGTYOUS 2 s N Evean T darmong avmpuoTpNO-
unKe K 10 RpSzpouM i Pave dudewaTic foxT
o s veaom 80-90% 15 R, Zenv oy B vz
puieg 134 = 09 b, w0 omoia Sev mupas
KoRDIRGTY KavEVE TP GUCTTIOTIRTS PUTIRT: By
TS £6203 R To NGB T PRI 070 070
6i0. 210 TEk0g Tou dpmvaD FrNOBTXaY K 0TI B0 R
S ke 01 pecpiOEIS 7o Epvay oTIY A g HERETRS
T\ 1 GG VAL, T GROTER GGV G-
e n Bospaia Avians Saxwavan; 1 Exngo
wiprves Mespfoers (ANOVA). Kpnasoronitnse snior; 1
éliobos s YpupRtE cuesérions (Linear Rogression Ana-
Iysis) e ) Blaticwwon tng oxfong pezadh Sio dedopEvuy.
Tt < romorurt exskepyasia tov anotsiEomitay pnoio-
RONE to ottoTKS mpSTpaMa Satistical Package for
e Sovinl Sciences. Chicago. linois. USA. 15 opio omavre
xétnras apiams 10 p < 005

AMOTEAEZMATA

Ta xlaviki: oTolEie TV aTopeY KaL Ty 30
opady sy apyh X oto TEhog MG pekEmg
avaypigovia orov mivaa 1. Asv xaprTpiON-
Ky CTaOTKG onpeviRi Sipopés 660V ago-
pd T WAKiaL, 10 Piipog, To Oyog Kat ) BSA avé-
peon oug S0 opases

SV apyi g peléeg Sev umiptay otat-
ouki onuuvIgg dgopi; wvipsca omig S0
opideg doov agopd m VO,max. ™ ufon HR
24tpov. wov Selxen HRY ke v Tomeci axdndi-
o Tov Baotudtoy NN

Meté toug 4 pives, oty opdsa A 0 VO,
ax avEiOnke kot 10% (and 47,7 = 9,0 o8 52,7
+ 8.2 mifkg/min-NS) xen 0 7p6vo5 KOTWONG 070
SarssorpyopeTpo Kt 13% (amd 12.1 = 2.2 oe
137 = 3.3 min-p < 0.05). Try opdda Bn VO,-
max auERBNKe Katd 4% (amd 47.3 £ 7.8 o5 492

Rivakag 1. Khwixd aroieia Tov ouadav A Ko B oty opx kai oto Tékog TG HEASTG

s Mo
e Vyos Bigos, RSA Yy, Bigos BSA
(em) (Kg (md) (o) e )
A 1396749 34238 120007 1400245 B+46 1212007
B 11529 400249 1242006 1422233 419244 1252007
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+ 8,0 ml/kg/min-NS) ka1 0 p6vOG KOOGS Ka-
4% (@x0 11,8 = 1,8 06 12,2 = 2,1 min-NS).

Tro tikog g peAETG 1 péon HR 24dpov
oY opiSa A peldBNKE Katd 7% (p < 0,05), ve>
omv opéde B nopépeive apetapinm (Iiv. 2). O
Seixmg HRY oty opda A avtienke koté 21%
(b < 0,05, Etx. 1) ka1 7 SDNN xod: 3% (NS),
evi> oy opdda B o HRV mapépewve otaBepdc
o1 7 SDNN peidfnke kai 2% (NS).

0 eixeng HRV kot 1 SDNN Gev epgivioay
YpuppIKi ouoxETion e ™ VO,max oe Kapie
anb g 500 opadeg oV apyil K o0 TEkOG TG
nerdmng.

EYZHTHEH

A 0 anotekéopata mg napobons ek
SlamotdfnKe 67 1 paKpoxpOVIE cuoTMGTI

Suvayueod Thmow doknon avgives m péom o
RGPUCUUTABITIKOD VEVPIKOD GUGTANGTOS CTNY.
xapid xuti v mposgmpey mhicia. Erion,
npokaei peiwon g pEong xapiaxric curvoT-
g 24dbpov, KABkHS K Pk, CTGTGTIRG. N O
hava, abénon mg VO,max.

Tlap6ho mov apKetég spyaoies vroompitovy
oG Eva and o amotehipaTa TG GUCTIHATIG
aspopikiig Goknong o eviikies eivat 1 adEnon
70U T6VOU 7O TEPUCVURABTTIOD VEVPIKOD OV~
oTietog STV Kpid oY Tipspia 6V uTdprOLY
TATIpOgOpieg GYETIKE: KE TIG GVTiGTOUES TPOCTp-
LoYE oF veapd oTv mAiia Gopa*T%, Ot Bar-
ney Kat ovv. SlamicTEoRY 6T 1 agpoPiKod THroy
GuoTeTX ToRvaCT evIAikev odnyel oF At
on Tov Seixen HRV oty npspia, Groym pe v
OmOilL GUVTAGGOVTAL Kt Ol TEPIGGOTENOL EPEUVT-
w012, Aviifeta, o Maciel kot ovv. kau Reiling

Mlivakag 2. AnoteAéopaTa TG BIaKUHAvOnG TG KapSiakiig ouvGTTTag (HRV) and Ty 24mpn KaTaypampi Tou Kap-

iaKou puBKOU OV apKN Kal BT TEAOS TG HEAETG

. Mo
o K sion KE
24h (Index) (msec) 24h (Index) (msec)
{o@/min) (o@/min)
B mess ®7ees  I613s®0 BEsad Basds  Ismsena
T, o ; 1
| | |
anl— e i ;
! | i
ol o
1 1 I
| | I
el o |
I | i
o } } i
I I
d g
a B

Eix. 10,8. AloypauaTa Tov OUXvOTTTRY RR GULOVA HE T «TpIVGVIKA LEBOSOR a6 TV 24PN aUve-
XA Kataypagn Tou HKF Maidion g ouasag A a) o apxi TG EASTNG, B) HETa 4 WiveS YOuvaong.

)



[image: image4.png]212

E. KOY0Y KAl EYN.

ke Seals dev noputipnouy aEidhoyes Bagopss
a1ig i o0 HRY oe npepie; avégeatt o8 vyn-
ot emunébov adhtés avioxiG ke oF arpoRoVIT-
T0U RGPTUPESISIY. Avikoyes NetaBoAsg TG Spi-
GG TOV HUTGVOHOD VEVPIKGD CUGTANCTOS e T
CUOTIETIKY CLUATIKA doxNen SemoTEdKS
Kat oF. 6oBevels, WBiaiTepa PAALSTH o6 esivous
Tou N 7EHNGT Toug 0BNYER OF UnEPlETPR SUNRa-
Ontcotovia, Snos oty Kupdlok averdpKeu,
o™ Zpévic veppIkn averipreta 1.4, H adkn-
an tou HRY now mapempi@ike otoug mpogen-
Povg oo tEkog Twv 4 pnviby G HeAETIG jag evi-
el T dmoym 6t N Bpion Tov RAPICUTEDT-
TUKOD KGL TOU GUHRABNTIKOD VEuptkol cuothpas
705 TN Kapdid TPOTApHELETAI IE T GLOTIHE-
T YORVaST ROGOTIKG ket TOWOTIKG OF BaBjiods
aviioTonovs Ty sviiixev. Enopeves, 1 aspofl-
K 4OKTION £Bpi. 0T A£rTOupYie 10V GUTSVOROY
VEUpKOD GUoTAGTO GTY MKle aut, oTv
onoia: émwg piverar and m Phoypagia fisn
Exe cuumTkpBE 1) opiuaveT] Tob REpd T cuve-
2iCopEvn TeVIKGTEpn GVETUED TOU QTGROUR.

H péon kapdiaxi cugvétra 2dpov omy
EPYCTN Hag EUPEVIOE ML KiKpR cAAL onpovTich
welwon otV oS Tou axohobiNoE 0 4umvo
TPOYPUILIO. CUTTNHITIKIG YORVEANG, V@ Kapia
pewaPoli ev mapaTpiPNKe oty opdda shEy-
zov. H pisioon g Kapdurcig ovgvomtag nps-
pitig e T GUOTIUETIK GoKNON, KO UvapEpETIL
6 Gheg TG oxaTIKES pedies, arobidsta and toug
Surypageis Kuping sty abkron g Spéoc Tou
TBYO TOb RAPUCUITLBNTIKGD VEUPIOD GUCTHNE-
706, 1060 KT MV Tpepia. 560 Kat Katd ™V bro-
WETIOT pUSIK] BpuoTIPIBMT02 1, Avrifsta,
Ol REPLOGOTEPOL BEv TaPATHPNORY PETaPOASS
G10v svBoyevi pulud mapayeYR epeBlopinwy
510 HUOKpBIONH2

AVIKQOUOLIEVES GTOYEIG VREPYOWY avagopt-
K6t e TV EniBpacy TG SUCTNATIKTG ToRvaoTg
ST 0EPOPLKT) 1KOVGTNTH TV TS KoL £@i-
Poov. And 10 aRotehEopaTa TG TAPOPONG HERE-
g SlamotabKe opiaxc pévo aBENoT TG aspo-
BIciig IKEVOTTaG THY TPOSQIBOV TOU akoAodin-
Gav 0 4UTIVO TPOYPAUNG GUTTHRATIKT TORVG-
ong. Asv uniipge GUOYETIOT TG HETABOG QVTAC
pe T adknon g T tov HRY, yerouss mou
60 NROPOTGE Vi EPUIVEVTEL 66 10 BTL N GuoT-
paw doxnon &yt ax evbeiag Spion oo autd-
VOO VEUPUCH GUSTIG Ka &1 EupecT] Siapéaoy
g Pertivong g aspofiig kavotiag, O Ek-
blom Suriotace peAtican g VO,max kot
15% uett ond 6 piveg TpordvIon egBLY, SV

o Nikolic kat liic avagipouy éet o gnfior abhn-
g mpouowiouy TuiEs VO,max VYTIAGTEPeS Ka-
% 30% oc ovykpion e anpomdvious Ser-
Boug2s, O1 Schmucker ko1 Hollmann anodidouy
™ PeATicon TG QUOKIG ETGPKEEG oE 0BMNTES
EpnBous, 0TI TPOTEPIOYES TOU VpicTaTal T) Kap-
816, A5y ™G cwpaTig aviTTkng Kutd Ty
Bupreia T epnBelag Kt oyt 1860 oMY Bta )
Youvton?. O Ingjer Suamiotwos dn aviidere ws
0] BT, GVERTUEN 10U COUATOS TOL G-
Tpeitar katd t Bipret TG epnPeiag, N aepo-
Puch wavbTTe epgud. Swmpeita oe o108spd
Gniedt RApX T GUOTIHATLH TEHVGOT Kat HOVO
Gt owviggw, Aiyo Tpotod Ty evhixieon, ©a-
putpsitn ot wEnon, Me my émoyn
VTN GULGVOLY apKBTOL EEUVTTTESH B, Mii-
10, 01 Weber kat ouv. pehérmony Ty enidpaon
g aepouiic Youvaong oty VO,max os idu-
HOUG £pIBOUS, 4TS TOUS OROTOUG O Eviag TURVALO-
viay ket o Ehhog Sifiye kLo Lo Ko Suei-
Gtwony ou Kt owous bo 1 Tyl Mg YO,max
axohoddnoe mepdjiown ekehikerch xopeiadl. Ot
epeuvntég outol umospiloy 6T eivey pEvioTn
1 opuovich SpaoTpéT e oy ke avth ot
Suapdppwon g VO,max kot kabe GMo epidi-
o0, dneg N SueTRETIK wRATKT dornon, B8
umopei Ve SUIPOPOROUTEL OUAESTIKE TV £i-
Bpaot) Tg. H aubnukh opuovy s€ airiag mg
avafolartig T SpaoT Kt TN GIENONG KoY ei-
QEPEL 0TI MUK pile 1oV SpRABLY BEpABTKE wg
© MAEOV OVIEPOCLIEVTIKGG EKXOPUSTIG Ui T6-
o Bphonc?. Aev BpEBike omv wpooirh P
Bhioypagia cuoytuan e g mg YO,max kat
00 HRY 08 £piovg, £vi G10uG eVijaKes goive-
a1 671 vpioTotar avikoyn Ber oxioni.

SUNNEPUTHOTIRE, T) CUSTIHETIKT) GEPOBLKR
YORVaGT) STV TPoSPNBIKT NAWKiC, odnyel o8 o1-
POVTIK iENon TIE SPEOTI TOU TOVOU TOU RapL-
GUETBITUOD VEUpIKOD GUGTIHATOS STV Kap-
816, e opiaxd Pubud maparnpobve suvoikic
peToPorés amd m Yuveon oty MEMGT Tpoc-
My O, Baivetar Aomdv, dn To sidog ke
EKTAO TV TPOCTPUOYEY 0V QUTEVOUOD VELL-
Kob GUTTAELIOS STV HAKIG: QU e T dowmon
sivar ovEAOYN TOV GvTioTON®Y Tov EvTAIKAY,
Mk Bev oxetiCovial pe To eninedo g aepoPi-
Kiig 1KAVOT TG TOUG,

ABSTRACT

Kouidi E, Koutlianos N, Danis A, Deligiannis A.
Effects of exercise training on the cardiac auto-
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nomic nervous system in prepubertal boys. Car-
diologia 1999, 2: 209-214.

Itis widely presumed that regularly performed
aerobic exercise induces adaptations in the auto-
nomic nervous system and increases aerobic ca-
pacity in adults. However, the experimental evi-
dence to date fails to support the view that the sa-
me exists in young subjects during their growth
period. The aim of this study was to assess the
affects of 4-month endurance exercise training on
the cardiac autonomic nervous system activity in
prepubertal boys. Twenty healthy prepubertal
boys, who where in stage 1 and 2 of Tanner's clas-
sification system, were studied and randomly divi-
ded into two groups. Group A consisted of 10
boys, aged 13.1 + 0.6 years old, who participated
in a 4-month aerobic training program, while the
other 10 (group B, aged 134 + 0,9 years) remai-
ned untrained and served as the control group. At
the beginning and the end of the study maximal
oxygen uptake (VO,max) was measured during
maximal treadmill test and parasympathetic activi-
ty was assessed noninvasively from 24-hour ECG
ambulatory monitoring by calculating heart rate va-
riabilty (HRV). Training in group A was mainly as-
sociated with a significant improvement in HRV in-
dex (by 21%), while SDNN remained almost un-
changed. Exercise training in group A increased
VO max by 10% (NS) and exercise time by 13% (p
< 0.05). No significant changes were observed in
group B between baseline and follow-up data.
There was no correlation in HRV index and the
VO,max in both groups at the beginning and the
end of the study. Itis concluded that regularly per-
formed aerobic exercise during the marked growth
period before puberty mainly increases cardiac va-
gal tone, but not appreciably improves aerobic ca-
pacity.
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