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¶ÂÚ›ÏË„Ë

∏ ·ÚÔ‡Û· ÂÚÁ·Û›· ÌÂÏÂÙ¿ Û˘ÛÙËÌ·ÙÈÎ¿ ÙÈ˜

ÂÓÂÚÁÂÈ·Î¤˜ ··ÈÙ‹ÛÂÈ˜ ÙÔ˘ Ì˘˚ÎÔ‡ Û˘ÛÙ‹Ì·-

ÙÔ˜ Î·Ù¿ ÙËÓ ÂÎÙ¤ÏÂÛË ·ÁˆÓÈÛÙÈÎÒÓ ÚÔÁÚ·Ì-

Ì¿ÙˆÓ P˘ıÌÈÎ‹˜ AÁˆÓÈÛÙÈÎ‹˜ °˘ÌÓ·ÛÙÈÎ‹˜

(ƒ∞°), ÂÓfi˜ Î·ı·Ú¿ Á˘Ó·ÈÎÂ›Ô˘ ·ıÏ‹Ì·ÙÔ˜.

Δ· ÚÔÁÚ¿ÌÌ·Ù· ÙË˜ ƒ∞° ‰È·ÚÎÔ‡Ó Ì¤¯ÚÈ Â-

Ó¿ÌÈÛÈ ÏÂÙfi Î·È ¯·Ú·ÎÙËÚ›˙ÔÓÙ·È ·fi Ì˘˚Î‹

ÚÔÛ¿ıÂÈ· ˘„ËÏ‹˜ ¤ÓÙ·ÛË˜ ·Ó¿ÏÔÁË ÌÂ ÙÔ

Â›‰Ô˜ ÙË˜ ¿ÛÎËÛË˜ (¿ÏÌ·Ù·, ÛÙÚÔÊ¤˜, ÈÛÔÚÚÔ-

›Â˜, ·ÛÎ‹ÛÂÈ˜ Â˘Ú‡ÙËÙ·˜, ÛÂÈÚ¤˜ ·ÛÎ‹ÛÂˆÓ

ÙÂ¯ÓÈÎ‹˜) Î·È ÙËÓ ÔÈfiÙËÙ· ÙË˜ Û‡ÓıÂÛË˜ (·-

ÚÈıÌfi˜ ‰˘ÛÎÔÏÈÒÓ, ‚·ıÌfi˜ ‰˘ÛÎÔÏ›·˜ ·ÛÎ‹-

ÛÂˆÓ). °È· Ó· ÂÎÙÂÏÂÛÙÂ› ÌÈ· ÛÂÈÚ¿ ·ÛÎ‹ÛÂˆÓ

ÛÙË ƒ∞°, ÂÈÛÙÚ·ÙÂ‡ÂÙ·È Ô ÓÂ˘ÚÔÌ˘˚Îfi˜ ÌË-

¯·ÓÈÛÌfi˜, Ô ÔÔ›Ô˜ ÙÚÔÊÔ‰ÔÙÂ›Ù·È ÌÂ ÂÓ¤Ú-

ÁÂÈ· ·fi ÙÔ Ì˘˚Îfi ÌÂÙ·‚ÔÏÈÛÌfi. Δ· Ì˘˚Î¿ Î‡Ù-

Ù·Ú·, ÏÔÈfiÓ, ÂÎÙfi˜ ·fi ÙËÓ ÔÈÎÈÏ›· ÙˆÓ ÎÈ-

Ó‹ÛÂˆÓ Ô˘ ÂÎÙÂÏÔ‡Ó, Î·ÏÔ‡ÓÙ·È Ó· ÂÈÏ¤-

ÍÔ˘Ó Î·È ÙËÓ Î·Ù¿ÏÏËÏË ÌÔÚÊ‹ ÂÓ¤ÚÁÂÈ·˜. Δ·

·Ôı¤Ì·Ù· ÙÔ˘ ATP Â·ÚÎÔ‡Ó ÌfiÓÔ ÁÈ· ‰‡Ô

ÌÂ ÙÚÂÈ˜ Ì˘˚Î¤˜ Û˘ÛÙÔÏ¤˜ Î·È, ÁÈ· Ó· Û˘ÓÂ¯È-

ÛÙÂ› Ë ÚÔÛ¿ıÂÈ· ÙË˜ ·ıÏ‹ÙÚÈ·˜, Ú¤ÂÈ Ó·

·Ó·ÏËÚˆıÔ‡Ó. ∞˘Ùfi Á›ÓÂÙ·È ¿ÌÂÛ· ÌÂ ÙË Êˆ-

Abstract

The purpose of this study is to represent the

energy demands of muscle metabolism dur-

ing competitive effort in Rhythmic Sports

Gymnastics (RSG). The competitive rou-

tines in RSG last about 60 to 90 seconds in

length, with each type of apparatus. Each

routine, usually combines elements which

require a high intensity effort with graceful,

dexterous manipulation of the apparatus,

including leaps, jumps, balances, tours and

flexibility exercises. During the competitive

routine, the different elements change very

fast, obtaining energy from muscle metabo-

lism. The working muscle cells have to se-

lect the most appropriate form of energy, in

order to satisfy the demands in a variety of

movements. The stores of adenosine tripho-

sphate (ATP) of the athlete are replenished

very quickly and need to be resynthesised in

order to maintain performance at a high

level. This resynthesis can be achieved very

fast by phosphocreatine (PCr), which sup-
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∂ÈÛ·ÁˆÁ‹

H
Î·Ù·ÓfiËÛË ÙË˜ Û˘ÌÌÂÙÔ¯‹˜ ÙˆÓ Â-

ÓÂÚÁÂÈ·ÎÒÓ ÌË¯·ÓÈÛÌÒÓ ÛÙËÓ ·-

Ú·ÁˆÁ‹ ÂÓ¤ÚÁÂÈ·˜ Î·Ù¿ ÙË Ì˘˚Î‹

ÚÔÛ¿ıÂÈ· ÛÙË P˘ıÌÈÎ‹ AÁˆÓÈÛÙÈÎ‹ °˘-

ÌÓ·ÛÙÈÎ‹ (ƒ∞°) ·ÔÙÂÏÂ› ÙË ‚¿ÛË ÁÈ· ÙÔ

Û¯Â‰È·ÛÌfi Î·È ÙË ‰fiÌËÛË ÙÔ˘ ÚÔÔÓËÙÈ-

ÎÔ‡ Ï¿ÓÔ˘. ∂›Ó·È ÁÓˆÛÙfi fiÙÈ ÁÈ· Î¿ıÂ

Ì˘˚Î‹ ÚÔÛ¿ıÂÈ· ¯ÚÂÈ¿˙ÂÙ·È ÂÓ¤ÚÁÂÈ·.

∏ ÂÓ¤ÚÁÂÈ· ·˘Ù‹ ÚÔ¤Ú¯ÂÙ·È ·fi ÙÔ ·‰Â-

ÓÔÛ˘ÓÔÙÚÈÊˆÛÊÔÚÈÎfi (ATP), Ô˘ ¯Ú‹˙ÂÈ

¿ÌÂÛË˜ ·Ó·Ï‹ÚˆÛË˜, ÁÈ·Ù› ‰ÂÓ ÌÔÚÂ›

Ó· ·ÔıËÎÂ˘ÙÂ›. ∂ÈÏ¤ÔÓ, ÙÔ ∞Δƒ Â›Ó·È

Û˘Ó˘Ê·ÛÌ¤ÓÔ ÌÂ ÙËÓ ÂÓ¤ÚÁÂÈ· Ô˘ ¯ÚËÛÈ-

ÌÔÔÈÂ›Ù·È ÁÈ· Î¿ıÂ ‚ÈÔÏÔÁÈÎfi ¤ÚÁÔ Î·È

¤¯ÂÈ ‰È·ÊÔÚÂÙÈÎ¤˜ ËÁ¤˜ ·Ó·Û‡ÓıÂÛË˜.

OÈ ËÁ¤˜ ·˘Ù¤˜, ÛÂ ÔÚÈÛÌ¤ÓÂ˜ ÂÚÈÙÒ-

ÛÂÈ˜, ÂÈÛÙÚ·ÙÂ‡ÔÓÙ·È ¿ÌÂÛ· ·fi ÙÔ Î˘Ù-

Ù·ÚÈÎfi ÂÚÈ‚¿ÏÏÔÓ Î·È ÌÂÚÈÎ¤˜ ÊÔÚ¤˜ Â-

ÌÏ¤ÎÔÓÙ·È Î·È ÌÂ ‰È¿ÊÔÚ· ¿ÏÏ· Û˘ÛÙ‹-

Ì·Ù· Î·È ÏÂÈÙÔ˘ÚÁ›Â˜. ÕÌÂÛ· ÂÈÛÙÚ·ÙÂ‡-

ÔÓÙ·È ÔÈ ËÁ¤˜ Ô˘ ‚Ú›ÛÎÔÓÙ·È ÛÙÔ Â‰›Ô

‰Ú¿ÛË˜, ÛÙÔ Î˘ÙÙ·ÚfiÏ·ÛÌ· ÙÔ˘ Ì˘˚ÎÔ‡

Î˘ÙÙ¿ÚÔ˘, fiˆ˜ Ë ÊˆÛÊÔÎÚÂ·Ù›ÓË (PCr)

Î·È ÙÔ ÁÏ˘ÎÔÁfiÓÔ, Î·È Â›Ó·È ÔÏ‡ÙÈÌÂ˜ Î·È

Î·ıÔÚÈÛÙÈÎ¤˜ ÁÈ· ÙËÓ ·fi‰ÔÛË ÙË˜ ·ıÏ‹-

ÙÚÈ·˜. ∞fi ÙËÓ ¿ÏÏË ÏÂ˘Ú¿, ÔÈ ‰ÈÂÚÁ·-

Û›Â˜ ÁÈ· ÙÈ˜ ËÁ¤˜ ÂÓ¤ÚÁÂÈ·˜ Ô˘ ÂÌÏ¤-

ÎÔ˘Ó ÙÔ Î·Ú‰ÈÔ·Ó·ÓÂ˘ÛÙÈÎfi Û‡ÛÙËÌ·,

ÙÔ˘˜ ˘‰·Ù¿ÓıÚ·ÎÂ˜ Î·È Ù· ÂÏÂ‡ıÂÚ· ÏÈ-

·Ú¿ ÔÍ¤· Ú·ÁÌ·ÙÔÔÈÔ‡ÓÙ·È ÛÙ· ÌÈÙÔ-

¯fiÓ‰ÚÈ· ÙÔ˘ Î˘ÙÙ¿ÚÔ˘, ÌÂ ÙËÓ ·ÚÔ˘Û›·

ÔÍ˘ÁfiÓÔ˘. 

ÛÊÔÎÚÂ·Ù›ÓË (PCr), Ë ÔÔ›· ·Ú¤¯ÂÈ ÂÓ¤ÚÁÂÈ·

˘„ËÏ‹˜ ÌÔÚÊ‹˜, ÂÍ·ÓÙÏÂ›Ù·È ÁÚ‹ÁÔÚ· Î·È Ë ·-

Ó·Ï‹ÚˆÛ‹ ÙË˜ ıÂˆÚÂ›Ù·È ··Ú·›ÙËÙË, ÁÈ· Ó·

‰È·ÙËÚËıÂ› Ë ÚÔÛ¿ıÂÈ· ÛÂ ˘„ËÏ¿ ·ÁˆÓÈÛÙÈ-

Î¿ Â›Â‰·. ŒÌÌÂÛ·, ÏÔÈfiÓ, ÔÈ ¤ÓÙÔÓÂ˜ ·Áˆ-

ÓÈÛÙÈÎ¤˜ ÚÔÛ¿ıÂÈÂ˜ ÙÚÔÊÔ‰ÔÙÔ‡ÓÙ·È ÙfiÛÔ

·fi ·Ó·ÂÚfi‚ÈÂ˜ fiÛÔ Î·È ·fi ·ÂÚfi‚ÈÂ˜ ËÁ¤˜

ÂÓ¤ÚÁÂÈ·˜, ÔÈ ÔÔ›Â˜ ‰È·‰Ú·Ì·Ù›˙Ô˘Ó ÛËÌ·ÓÙÈ-

Îfi ÚfiÏÔ ÚÔ˜ ÙÔ Ù¤ÏÔ˜ ÙË˜ ·ÁˆÓÈÛÙÈÎ‹˜ Û‡ÓıÂ-

ÛË˜. ∏ PCr, ÁÈ· ·Ú¿‰ÂÈÁÌ·, Ô˘ ÙÚÔÊÔ‰ÔÙÂ›

ÙËÓ ·ıÏ‹ÙÚÈ· ÛÙÈ˜ ¤ÓÙÔÓÂ˜ ·ÛÎ‹ÛÂÈ˜ (ÛÂÈÚ¤˜

·ÏÌ¿ÙˆÓ, ·Ó·Ë‰‹ÛÂÈ˜ ÌÂ ÙÔ Û¯ÔÈÓ¿ÎÈ), ·Ó·-

ÏËÚÒÓÂÙ·È ·ÂÚfi‚È·. ∫·Ù¿ Û˘Ó¤ÂÈ·, ÁÈ· ÙÔÓ

Î·Ï‡ÙÂÚÔ ÚÔÁÚ·ÌÌ·ÙÈÛÌfi ÙË˜ ÚÔfiÓËÛË˜, Ë

ÚÔÔÓ‹ÙÚÈ· ÔÊÂ›ÏÂÈ Ó· ÁÓˆÚ›˙ÂÈ fiÙÈ ÁÈ· ˘„Ë-

Ï‹ ·ÁˆÓÈÛÙÈÎ‹ ·fi‰ÔÛË Ë ·ıÏ‹ÙÚÈ· ÂÓÂÚÁÔ-

ÔÈÂ› ÙËÓ ·Ó·ÂÚfi‚È· ÈÎ·ÓfiÙËÙ·, ÂÓÒ Ù·˘Ùfi-

¯ÚÔÓ· ÂÈÛÙÚ·ÙÂ‡ÂÈ Î·È ÙËÓ ·ÂÚfi‚È·, ÙËÓ Ô-

Ô›· ¯ÚËÛÈÌÔÔÈÂ› fi¯È ÌfiÓÔ ÁÈ· Ó· ·Ó·ÏËÚÒ-

ÛÂÈ ÙÔ˘˜ ˘„ËÏÔ‡˜ ‰ÂÛÌÔ‡˜ ÂÓ¤ÚÁÂÈ·˜, ·ÏÏ¿

Î·È ÁÈ· Ó· ÙÚÔÊÔ‰ÔÙ‹ÛÂÈ ¿ÌÂÛ· ÙË Ì˘˚Î‹ Û˘-

ÛÙÔÏ‹ Î·Ù¿ ÙË ‰È¿ÚÎÂÈ· ÙË˜ ·ÁˆÓÈÛÙÈÎ‹˜ ÚÔ-

Û¿ıÂÈ·˜.

§¤ÍÂÈ˜-ÎÏÂÈ‰È¿: ª˘˚Îfi˜ ÌÂÙ·‚ÔÏÈÛÌfi˜, ·Ó·-
Ï‹ÚˆÛË ∞Δƒ, ÊˆÛÊÔÎÚÂ·Ù›ÓË, Á·Ï·ÎÙÈÎfi Ô-
Í‡, ·ÁˆÓÈÛÙÈÎ‹ ·fi‰ÔÛË.

plies high energy. The PCr sources are con-

sumed fast, but they can also be resynthe-

sised quickly. The high energy phosphate

sources are the basic source of energy for

immediate action of a RSG gymnast. The

contribution of anaerobic glycolysis does

not reach the point where it can cause an

undesirable accumulation of lactic acid. The

competitive effort of the RSG athlete is su-

stained by anaerobic sources of energy,

which can be replaced by aerobic metabo-

lism. Therefore, in order to improve train-

ing, the RSG coach should consider the fact

that the athletes require anaerobic capabi-

lity, in particular phosphocreatine, as well

as aerobic capability in order to satisfy the

energy demands and replace the high

energy phosphate sources required during

the competitive routines. 

Key-words: Muscle metabolism, resynthesis of
ATP, phosphocreatine, lactic acid, competitive
performance.


