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Äàíà ðîáîòà âèêîíóâàëàñü ó â³äïîâ³äíîñò³ ç ïëà-
íîì íàóêîâî-äîñë³äíî¿ òåìè êàôåäðè ô³çè÷íî¿ ðå-
àá³ë³òàö³¿, ñïîðòèâíî¿ ìåäèöèíè òà âàëåîëîã³¿ ÄÇ 
«Äí³ïðîïåòðîâñüêà ìåäè÷íà àêàäåì³ÿ ÌÎÇ Óêðà¿íè» 
«Ìåäèêî-á³îëîã³÷íå çàáåçïå÷åííÿ ô³çè÷íî¿ ðåàá³ë³-
òàö³¿, ñïîðòèâíèõ òà îçäîðîâ÷èõ òðåíóâàíü», ¹ äåð-
æàâíî¿ ðåºñòðàö³¿ 0113U007653. 

Âñòóï. Âèçíà÷åííÿ ôàêòîð³â, ùî âïëèâàþòü íà 
ð³âåíü ô³çè÷íî¿ ïðàöåçäàòíîñò³ ëþäèíè, º áàçîâîþ 
íàóêîâîþ ñêëàäîâîþ ñó÷àñíî¿ ñïîðòèâíî¿ ìåäèöè-
íè. Ïðîâ³äíó ðîëü â çàáåçïå÷åíí³ ïîòðåá îðãàí³çìó 
ó êèñí³ òà æèâèëüíèõ ðå÷îâèíàõ, ùî çðîñòàþòü ïðè 
ô³çè÷íèõ íàâàíòàæåííÿõ ìàêñèìàëüíî¿ òà ñóïåð-
ìàêñèìàëüíî¿ ïîòóæíîñò³, â³ä³ãðàº ñåðöåâî-ñóäèííà 
ñèñòåìà, çîêðåìà ðåçåðâ ñêîðî÷óâàëüíî¿ çäàòíîñò³ 
ñåðöÿ. Ï³ä öèì òåðì³íîì ðîçóì³þòü ñòóï³íü ìîæëè-
âîãî ïðèðîñòó ñêîðîòëèâî¿ ôóíêö³¿ ì³îêàðäó äëÿ çà-
áåçïå÷åííÿ àäåêâàòíîãî ô³çè÷íèì íàâàíòàæåííÿì 
êðîâîòîêó [5]. Îñîáëèâîãî ñåíñó ö³ ïèòàííÿ íàáóâà-
þòü ïðè ïëàíóâàíí³ òðåíóâàëüíî-çìàãàëüíèõ íàâàí-
òàæåíü ó ñïîðòñìåí³â ç ìàëèìè àíîìàë³ÿìè ðîçâèòêó 
ñåðöÿ, ùî ìîæóòü áóòè ïðîÿâîì äèñïëàç³¿ ñïîëó÷íî¿ 
òêàíèíè (ÄÑÒ) [4]. Íàæàëü á³ëüø³ñòü äîñë³äíèê³â òà 
ñïîðòèâíèõ ë³êàð³â ð³äêî âðàõîâóþòü îá’ºêòèâí³ äàí³ 
ùîäî çì³í ó ñòàí³ ñåðöÿ òà êàðä³îãåìîäèíàì³÷íèõ 
çðóøåíü ï³ä ÷àñ íàâàíòàæåíü ð³çíî¿ ïîòóæíîñò³, à 
âèñíîâêè áàçóþòü íà ðîçðàõóíêîâèõ ìåòîäèêàõ òà 
ïðèïóùåííÿõ, ùî áóëè çàïðîïîíîâàí³ çà ôîðìóëîþ 
Ô. Áðåìçåðà òà Ê. Å. Ðàíêå ùå íàïðèê³íö³ 19 ñòîð³÷÷ÿ. 

Äëÿ âèð³øåííÿ öèõ çàâäàíü â ïðàêòèêó óâ³éøëà 
ñòðåñ-åõîêàðä³îãðàô³ÿ [1,12]. Óïåðøå ÅõîÊÃ äëÿ 
ä³àãíîñòèêè êàðä³îãåìîäèíàì³÷íèõ çðóøåíü ï³ä ÷àñ 
ô³çè÷íèõ íàâàíòàæåíü áóëî çàñòîñîâàíî á³ëüøå 20 
ðîê³â òîìó [13]. Çà öåé ÷àñ áóëà ðîçðîáëåíà äîêà-
çîâà áàçà, ÿêà äàº ìîæëèâ³ñòü îá’ºêòèâ³çóâàòè äàí³ 
ùîäî ãëîáàëüíî¿ òà ðåã³îíàëüíî¿ ñèñòîë³÷íî¿ ôóíêö³¿ 
[19], à òàêîæ ä³àñòîë³÷íî¿ ôóíêö³¿ ë³âîãî øëóíî÷êà 
ñåðöÿ [9]. Àëå äîñâ³ä êë³í³öèñò³â â îñíîâíîìó ðîç-
êðèâàº ìåõàí³çìè àäàïòàö³¿ ñåðöÿ ïðè ô³çè÷íèõ íà-
âàíòàæåííÿõ ó õâîðèõ íà ³øåì³÷íó õâîðîáó ñåðöÿ, ç 
ïàòîëîã³ºþ êëàïàí³â, ã³ïåðòðîô³÷íîþ êàðä³îì³îïàò³-
ºþ, ïåðèêàðäèòîì òà õâîðèõ ç ñåðöåâîþ íåäîñòàò-
í³ñòþ. Çì³íè æ ãåìîäèíàì³êè ó ñåðö³ ñïîðòñìåí³â, 
çîêðåìà ç ìàëèìè àíîìàë³ÿìè ðîçâèòêó, ï³ä ÷àñ 

âèêîíàííÿ ô³çè÷íèõ íàâàíòàæåíü ð³çíî¿ ïîòóæíîñ-
ò³ âèñâ³òëåí³ íåäîñòàòíüî [7,8,15]. Ïîîäèíîê³ ïðàö³ 
â öüîìó íàïðÿì³ â îñíîâíîìó ðîçêðèâàþòü ñòóï³íü 
çñóâó ïîêàçíèê³â ãëîáàëüíî¿ ñèñòîë³÷íî¿ ôóíêö³¿ 
ñåðöÿ ó ñïîðòñìåí³â ò³ëüêè ÿê ðåçóëüòàò áàãàòîð³÷-
íîãî âïëèâó ô³çè÷íèõ íàâàíòàæåíü ó ñòàí³ ñïîêîþ 
ï³ä ÷àñ åòàïíèõ ìåäè÷íèõ îãëÿä³â [2,3]. 

Òîìó, äàí³ ùîäî ìîæëèâîñò³ âèêîðèñòàííÿ 
ñòðåññ-åõîêàðä³îãðàô³¿ äëÿ ä³àãíîñòèêè ãîñòðèõ 
êàðä³îãåìîäèíàì³÷íèõ çðóøåíü ó ñïîðòñìåí³â ïî-
òðåáóþòü óòî÷íåííÿ òà àäàïòàö³¿ äî óìîâ ñïîðòèâíî¿ 
ä³ÿëüíîñò³. 

Ìåòîþ ðîáîòè áóëî âñòàíîâëåííÿ îçíàê ïåðå-
íàïðóæåííÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè çà äèíàì³-
êîþ ïîêàçíèê³â ä³àñòîë³÷íî¿ ôóíêö³¿ ñåðöÿ ï³ä ÷àñ 
ô³çè÷íèõ íàâàíòàæåíü ð³çíî¿ ïîòóæíîñò³. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Äëÿ âèð³øåí-
íÿ ïîñòàâëåíèõ çàâäàíü íàìè áóëè îáñòåæåí³ 70 
ñïîðòñìåí³â â³êîì â³ä 12 äî 27 ðîê³â (ñåðåäí³é â³ê 
ñêëàâ 17,8 ± 4,5 ðîê³â), ÿê³ çàéìàëèñü ïëàâàííÿì 
òà âîëåéáîëîì. Íà ìîìåíò ïî÷àòêó îáñòåæåííÿ 
ñïîðòñìåíè ìàëè ñïîðòèâíèé ñòàæ 10,1 ± 4,4 ðîêè. 
Ñåðåäíÿ òðèâàë³ñòü òðåíóâàëüíèõ çàíÿòü íà òèæäåíü 
ñêëàäàëà 22,4 ± 9,1 ãîäèíè. Â äîñë³äæåííÿ âêëþ÷àëè 
ñïîðòñìåí³â â³ä ² äîðîñëîãî ðîçðÿäó äî çàñëóæåíèõ 
ìàéñòð³â ñïîðòó, çà ñïîðòèâíîþ ñïåö³àë³çàö³ºþ âîíè 
áóëè ïðåäñòàâíèêàìè ³ãðîâèõ òà öèêë³÷íèõ âèä³â 
ñïîðòó. 

Êîìïëåêñíå îáñòåæåííÿ ïðîâîäèëè íà çàãàëüíî-
ï³äãîòîâ÷îìó åòàï³ áàçîâîãî ìåçîöèêëó ð³÷íî¿ ï³äãî-
òîâêè ñïîðòñìåí³â. 

Ó ñòàí³ ô³ç³îëîã³÷íîãî ñïîêîþ ïðîâîäèëè åëåê-
òðîêàðä³îãðàô³÷íå òà ÅõîÊÃ îáñòåæåííÿ ñïîðòñ-
ìåí³â çà ñòàíäàðòíîþ ìåòîäèêîþ [5,12,17]. Ï³ñëÿ 
öüîãî ïàö³ºíòè âèêîíóâàëè íàâàíòàæåííÿ íà âåð-
òèêàëüíîìó âåëîåðãîìåòð³ «Ketler x 1” ç³ ñõ³ä÷àñòèì 
çðîñòàííÿì íàâàíòàæåííÿ áåç ïåð³îä³â â³äïî÷èíêó. 
Ïî÷àòêîâå íàâàíòàæåííÿ ï³äáèðàëîñü ç óðàõóâàí-
íÿì âàãè ïàö³ºíòà é äîð³âíþâàëî 1 Âò/êã. Íàâàíòà-
æåííÿ íà êîæíîìó ñòóïåí³ çá³ëüøóâàëîñü íà 1 Âò/êã é 
òðèâàëî 2 õâèëèíè. ×àñòîòà ïåäàëþâàííÿ ñêëàäàëà 
60 îáåðò³â çà õâèëèíó. Êðèòåð³ÿìè ïðèïèíåííÿ íà-
âàíòàæåííÿ áóëè êë³í³÷í³, ôóíêö³îíàëüí³ ÷è åëåêòðî-
êàðä³îãðàô³÷í³ àáñîëþòí³ ïîêàçàííÿ äî ïðèïèíåííÿ 
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íàâàíòàæåííÿ çã³äíî ðåêîìåíäàö³é Àìåðèêàíñüêî¿ 
àñîö³àö³¿ ñåðöÿ [14]. Çâè÷àéíî öå â³äáóâàëîñü ïðè 
äîñÿãíåíí³ ìàêñèìàëüíî¿ ×ÑÑ, ùî ðîçðàõîâóâàëàñü 
çà ôîðìóëîþ 220-â³ê (ó ðîêàõ). Êðèòåð³ºì äîñÿã-
íåííÿ ïîðîãîâîãî ð³âíÿ âàë³äíîñò³ òåñòóâàííÿ áóëî 
îáðàíî ×ÑÑ, ùî ðîçðàõîâóâàëàñü çà ôîðìóëîþ 
×ÑÑ = 85 %*(220-â³ê) [14]. Íàïðèê³íö³ êîæíîãî ñòóïå-
íþ íàâàíòàæåííÿ ïðîâîäèëè åõîäîïëåðêàðä³îãðà-
ô³÷íå äîñë³äæåííÿ: îö³íþâàëàñü äèíàì³êà ôðàêö³¿ 
âèêèäàííÿ òà ñèñòîë³÷íîãî âêîðî÷åííÿ ë³âîãî øëó-
íî÷êó ó ïàðàñòåðíàëüí³é ïîçèö³¿ çà äîâãîþ â³ññþ 
ñåðöÿ, âåëè÷èíà òðàíñì³òðàëüíîãî ïîòîêó òà ðóõ ô³-
áðîçíîãî ê³ëüöÿ ì³òðàëüíîãî êëàïàíó ó ÷îòèðüîõêà-
ìåðí³é àï³êàëüí³é ïîçèö³¿. Ó â³äíîâíîìó ïåð³îä³ ç 3-¿ 
äî 5-¿ õâèëèíè âèêîíóâàëè åëåêòðîêàðä³îãðàô³÷íå òà 
ÅõîÊÃ îáñòåæåííÿ çà ñòàíäàðòíèìè ìåòîäèêàìè. 

Âñ³ì ñïîðòñìåíàì ïðîâîäèëîñü åõîäîïëåðêàð-
ä³îãðàô³÷íå îáñòåæåííÿ íà àïàðàò³ Philips HDI 5000 
(âèðîáíèöòâà ÑØÀ, 2004 ð.) ç âèêîðèñòàííÿì 2-4 
ÌÃö ôàçîâàíîãî äàò÷èêó â 2D, Ì-, êîëüîðîâîìó, 
³ìïóëüñíî-õâèëüîâîãî òà ïîñò³éíî-õâèëüîâîìó äîï-
ïëåð³âñüêèõ ðåæèìàõ. Âèì³ðè ðîçìèð³â é îá’ºì³â 
êàìåð ñåðöÿ ïðîâîäèëèñü ó â³äïîâ³äíîñò³ ç ðåêî-
ìåíäàö³ÿìè Àìåðèêàíñüêîãî åõîêàðä³îãðàô³÷íîãî 
òîâàðèñòâà [12,17]. Ä³àñòîë³÷íà ôóíêö³ÿ ë³âîãî øëó-
íî÷êó îö³íþâàëàñü çà âåëè÷èíàìè òðàíñì³òðàëüíî-
ãî ïîòîêó ïðè ³ìïóëüñíî-õâèëüîâ³é äîïëåðîãðàô³¿ 
é øâèäêîñò³ ðóõó ô³áðîçíîãî ê³ëüöÿ ì³òðàëüíîãî 
êëàïàíó â ëàòåðàëüí³é éîãî ÷àñòèí³ ïðè òêàíèíí³é 
äîïïëåðîãðàô³¿ ó â³äïîâ³äíîñò³ ç ðåêîìåíäàö³ÿìè 
ªâðîïåéñêî¿ åõîêàðä³îãðàô³÷íî¿ àñîö³àö³¿ [18]. Âè-
êîðèñòîâóâàëè ïîêàçíèêè ìàêñèìàëüíî¿ øâèäêîñò³ 
ðàííüîãî ä³àñòîë³÷íîãî (Å, ñì/ñ) òà ï³çíüîãî ä³à-
ñòîë³÷íîãî (âíàñë³äîê ñêîðî÷åííÿ ïåðåäñåðäü – À, 
ñì/ñ) ïîòîê³â íà ì³òðàëüíîìó êëàïàí³, ìàêñèìàëüíî¿ 
øâèäêîñò³ ðàííüîä³àñòîë³÷íîãî (å’, ñì/ñ) òà ï³çä-
íüîä³àñòîë³÷íîãî (à’, ñì/ñ) ðóõó ô³áðîçíîãî ê³ëüöÿ 
ì³òðàëüíîãî êëàïàíó òà ¿õ ñï³ââ³äíîøåííÿ (Å/À, å’/à’, 
Å/å’). 

Ñòàòèñòè÷íó îáðîáêó îòðèìàíèõ ðåçóëüòàò³â 
çä³éñíþâàëè çà äîïîìîãîþ ïàêåòó ë³öåíç³éíèõ ïðè-
êëàäíèõ ïðîãðàì STATISTICA (6. 1, ñåð³éíèé íîìåð 
AGAR909E415822FA) [6]. Àíàë³çóâàëè âèä ðîçïîä³ëó 
ïîêàçíèê³â çà äîïîìîãîþ W-êðèòåð³þ Øàï³ðî-Ó³ëêà. 
Âèçíà÷àëè äîñòîâ³ðíîñò³ â³äì³ííîñòåé ì³æ ïîêàçíè-
êàìè ç óðàõóâàííÿì òèïó ðîçïîä³ëó çà äîïîìîãîþ 
t-êðèòåð³þ Ñòüþäåíòà, U-êðèòåð³þ Ìàííà-Ó³òí³ òà 
êðèòåð³þ õ³-êâàäðàò Ï³ðñîíà. Ïîðîãîâèì ð³âíåì ñòà-
òèñòè÷íî¿ çíà÷èìîñò³ îòðèìàíèõ ðåçóëüòàò³â áóëî 
âçÿòî ð < 0,05. Ðåçóëüòàòè ïîäàí³ ó âèãëÿä³ M ± σ. 

Ðîáîòà ïðîâîäèëàñü ç äîòðèìàííÿì íîðìàòèâ-
íèõ äîêóìåíò³â êîì³ñ³¿ ç ìåäè÷íî¿ åòèêè, ðîçðîáëå-
íèõ ç óðàõóâàííÿì ïîëîæåíü Êîíâåíö³¿ Ðàäè ªâðîïè 
«Ïðî çàõèñò ïðàâ ã³äíîñò³ ëþäèíè â àñïåêò³ á³îìåäè-
öèíè» (1997 ð.) òà Õåëüñ³íêñüêî¿ äåêëàðàö³¿ Âñåñâ³ò-
íüî¿ ìåäè÷íî¿ àñîö³àö³¿ (2008 ð.). 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Çà 
ñïîðòèâíîþ êâàë³ô³êàö³ºþ ñïîðòñìåíè áóëè ïðåä-
ñòàâëåí³ íà 12,9 % (9 îñ³á) ìàéñòðàìè ñïîðòó ì³æíà-
ðîäíîãî êëàñó (ÌÑÌÊ), 37,1 % (26 îñ³á) – ìàéñòðà-
ìè ñïîðòó (ÌÑ), 30,0 % (21 îñ³á) – êàíäèäàòàìè â 

ìàéñòðè ñïîðòó (ÊÌÑ), 20,0 % (14 îñ³á) ìàëè ² ðîç-
ðÿä. Ñòðóêòóðó çà âèäàìè ñïîðòó ñêëàäàëè íà 84,3 % 
ïðåäñòàâíèêè öèêë³÷íèõ âèä³â (ïëàâàííÿ) ³ íà 15,7 % 
³ãðîâèõ âèä³â (âîëåéáîë). 

Â îñòàíí³ ÷àñè ç’ÿâèëèñü ïðàö³, ùî äîâîäÿòü 
ìîæëèâ³ñòü âèêîðèñòàííÿ â ÿêîñò³ ðàíí³õ îçíàê ïå-
ðåíàïðóæåííÿ ñåðöåâî¿ ä³ÿëüíîñò³ ñèìïòîì³â ïî-
ðóøåííÿ ðåëàêñàö³¿ ì³îêàðäó, òîáòî ä³àñòîë³÷íî¿ 
ôóíêö³¿ ñåðöÿ ïðè öüîìó ó òàêèõ ïàö³ºíò³â ÔÂ ìîæå 
çáåð³ãàòèñÿ íà íîðìàëüíîìó ð³âí³ [15, 16]. Îñê³ëü-
êè ïðîäóêòèâí³ñòü ðîáîòè ñåðöÿ çàëåæèòü íå ëèøå 
â³ä éîãî çäàòíîñò³ âèêèäàòè êðîâ â àîðòó â ñèñòîëó, 
àëå é â³ä éîãî ìîæëèâîñò³ çàïîâíþâàòèñÿ êðîâ’þ â 
ä³àñòîëó, êðèòåð³ºì ïîðóøåíî¿ ä³àñòîë³÷íî¿ ôóíêö³¿ º 
çá³ëüøåííÿ òèñêó íàïîâíåííÿ ËØ. 

Ðèñ. 1. Ïîêàçíèêè ä³àñòîë³÷íî¿ ôóíêö³¿ ËØ çà òðàíñ-
ì³òðàëüíèì ïîòîêîì (². Çîáðàæåííÿ ³ìïóëüñíî-õâè-

ëüîâî¿ äîïëåðåõîêàðä³îãðàô³¿. ²². – ñõåìà ðîçðàõóíêó 
ïîêàçíèê³â). Å – ìàêñèìàëüíà øâèäê³ñòü ðàííüîãî 
ä³àñòîë³÷íîãî íàïîâíåííÿ, À – ìàêñèìàëüíà øâèä-

ê³ñòü íàïîâíåííÿ ó ïåðåäñåðäíó ñèñòîëó, DT, ÀÒ – ÷àñ 
óïîâ³ëüíåííÿ òà ïðèñêîðåííÿ ðàííüîä³àñòîë³÷íîãî 

íàïîâíåííÿ â³äïîâ³äíî, dE, dA – òðèâàë³ñòü ðàííüî-
ä³àñòîë³÷íîãî òà ï³çíüîä³àñòîë³÷íîãî íàïîâíåííÿ â³ä-
ïîâ³äíî, IVRT – ÷àñ ³çîâîëþì³÷íîãî ðîçñëàáëåííÿ â³ä 
ìîìåíòó çàêðèòòÿ àîðòàëüíîãî êëàïàíà äî ìîìåíòó 

â³äêðèòòÿ ì³òðàëüíîãî êëàïàíà. 

I

II
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Îö³íêó ä³àñòîë³÷íî¿ ôóíêö³¿ ËØ ïðîâîäèëè çà 
äîïîìîãîþ ³ìïóëüñíî-õâèëüîâî¿ äîïëåðåõîêàðä³î-
ãðàô³¿ ç âåðõ³âêîâîãî ÷îòèðèêàìåðíîãî çîáðàæåííÿ 
(ðèñ. 1). 

Ðîçðàõóíêè ïîêàçíèê³â âõ³äíîãî ïîòîêó íà ì³-
òðàëüíîìó êëàïàí³ ïðîâîäèëè íà ïðîòÿç³ òðüîõ ïî-
ñë³äîâíèõ êàðä³îöèêëàõ òà ðîçðàõîâóâàëè ñåðåäí³é 
ðåçóëüòàò. Íîðìàëüíà òðèâàë³ñòü ïåð³îäó IVRT ñòà-
íîâèòü 70–90 ìñ, ïðè ïîã³ðøåíí³ ðîçñëàáëåííÿ ËØ 
öÿ âåëè÷èíà çðîñòàº, ÷àñ ïðèñêîðåííÿ ðàííüîä³àñ-
òîë³÷íîãî ïîòîêó AT â íîðì³ ñòàíîâèòü 100 ± 10 ìñ, 
÷àñ óïîâ³ëüíåííÿ DT – 190 ± 20 ìñ, â³äíîøåííÿ Å/À â 
íîðì³ êîëèâàºòüñÿ â³ä 1,07 äî 2,35 [5]. 

Â íàøîìó äîñë³äæåíí³ ïîêàçíèêè òðàíñì³òðàëü-
íîãî ïîòîêó ñåðöÿ ñïîðòñìåí³â íå â³äð³çíÿëèñü â³ä 
ñåðåäíüîïîïóëÿö³éíèõ. Àëå ïðè äåòàëüíîìó àíàë³-
ç³ îáðàíèõ ïîêàçíèê³â â çàëåæíîñò³ â³ä êâàë³ô³êàö³¿ 
ñïîðòñìåí³â áóëî âñòàíîâëåíî ñòàòèñòè÷íî çíà÷èì³ 
â³äì³ííîñò³ (òàáë. 1). 

Âíàñë³äîê ô³ç³îëîã³÷íî¿ áðà-
äèêàðä³¿, çîêðåìà ÷àñòîòà ñåð-
öåâèõ ñêîðî÷åíü â ñåðåäíüîìó 
ñòàíîâèëà 51,1 ± 4,8 óäàð³â çà 
õâèëèíó, ó ñïîðòñìåí³â â³ä-
ì³÷àëîñü çá³ëüøåííÿ ÷àñó ì³æ 
ðàííüîä³àñòîë³÷íîþ òà ï³çíüî-
ä³àñòîë³÷íîþ õâèëåþ òðàíñì³-
òðàëüíîãî ïîòîêó (ðèñ. 2). 

Îö³íêó øâèäêîñò³ ðóõó ô³-
áðîçíîãî ê³ëüöÿ ì³òðàëüíîãî 
êëàïàíó ïðîâîäèëè ç âèêîðèñ-
òàííÿì ³ìïóëüñíî-õâèëüîâî¿ 
òêàíèííî¿ äîïëåðêàðä³îãðàô³¿ ç 
âåðõ³âêîâîãî ÷îòèðèêàìåðíîãî 
çîáðàæåííÿ (ðèñ. 3). 

Ðåçóëüòàòè âèì³ð³â ïîâèíí³ 
â³äîáðàæóâàòè ñåðåäí³ ïîêàç-
íèêè òðüîõ ïîñë³äîâíèõ êàðä³-
îöèêë³â. Íîðìàòèâí³ âåëè÷èíè 
e’ â ñåðåäíüîìó ñêëàäàþòü â³ä 
10,4 äî 14,9 ñì/ñ, ñï³ââ³äíî-
øåííÿ å’/à’ – â³ä 0,85 äî 2,4 
ñì/ñ. Ç â³êîì åëàñòè÷í³ñòü ì³-
îêàðäó çíèæóºòüñÿ, ùî ïðè-
çâîäèòü äî çìåíøåííÿ àìïë³-
òóäè å’ òà ñï³ââ³äíîøåííÿ å’/à’ 
³ çá³ëüøåííÿ âåëè÷èíè à’ [18]. 

Â íàøîìó äîñë³äæåíí³ ñï³â-
â³äíîøåííÿ å’/à’ äåùî ïåðåâó-
ùóâàëî ñåðåäíüîïîïóëÿö³éíèé 
ð³âåíü, àëå ð³çíèöÿ íå áóëà ñòà-
òèñòè÷íî çíà÷èìîþ (òàáë. 1). 

Ñòàíäàðòîì îö³íêè ä³à-
ñòîë³÷íî¿ ôóíêö³¿ º â³äíîøåí-
íÿ E/å’, òîáòî ñï³ââ³äíîøåí-
íÿ ìàêñèìàëüíî¿ øâèäêîñò³ 
ðàííüîãî ä³àñòîë³÷íîãî íàïî-
âíåííÿ ËØ òà ìàêñèìàëüíî¿ 
òêàíèííî¿ øâèäêîñò³ ðàííüîãî 

Òàáëèöÿ 1

Ïîêàçíèêè ä³àñòîë³÷íî¿ ôóíêö³¿ ñåðöÿ ñïîðòñìåí³â çà 
ðåçóëüòàòàìè äîïëåðîãðàô³¿ ó ñòàí³ ñïîêîþ, (M ± σ)

Ïîêàçíèê
ÌÑÌÊ 
(n = 10) 

ÌÑ 
(n = 26)

ÊÌÑ 
(n = 19)

² ðîçðÿä 
(n = 13)

Ñåðåäíº 
(n = 68)

Å, ñì/ñ 87,6 ± 27,8* 78,2 ± 19,0 69,0 ± 8,3 65,6 ± 9,5 74,6 ± 18,1

À, ñì/ñ 40,4 ± 19,8 35,7 ± 8,5 34,1 ± 8,4 37, ± 7,2 36,2 ± 10,6

Å\À, îä. 2,38 ± 0,63* 2,18 ± 0,43 2,16 ± 0,73 1,83 ± 0,50 2,14 ± 0,58

Ãðàä³ºíò òèñêó, 
ìì ðò. ñò. 

3,36 ± 2,35* 2,42 ± 0,94 1,91 ± 0,65 2,16 ± 0,94 2,36 ± 1,25

DT, ìñ 133,8 ± 44,7* 155,2 ± 38,9 177,7 ± 49,8 190,0 ± 45,0 163,4 ± 46,7

AT, ìñ 110,0 ± 26,7* 110,3 ± 27,0 123,2 ± 42,6 138,6 ± 33,6 118,6 ± 33,9

å’, ñì/ñ 14,9 ± 1,4* 14,9 ± 3,7 11,0 ± 2,9 11,3 ± 3,3 13,1 ± 3,7

à’, ñì/ñ 6,76 ± 1,64* 6,36 ± 1,97 4,77 ± 1,25 5,04 ± 1,54 5,72 ± 1,82

å’/à’, îä. 2,38 ± 0,95 2,42 ± 0,52 2,45 ± 0,91 3,35 ± 2,46 2,60 ± 1,29

Å/å’, îä. 5,86 ± 1,45 5,47 ± 1,54 6,66 ± 1,73 6,30 ± 2,23 6,02 ± 1,77

Ïðèì³òêà: * – ð < 0,05. 

ä³àñòîë³÷íîãî çì³ùåííÿ ê³ëüöÿ ì³òðàëüíîãî êëàïàíó. 
Âåëè÷èíà E/å’ ìåíøà çà 8 âèêëþ÷àº ìîæëèâ³ñòü ï³ä-
âèùåííÿ òèñêó íàïîâíåííÿ ËØ. Çá³ëüøåííÿ æ E/å’ 
á³ëüøå 15 ñâ³ä÷èòü ïðî éîãî ï³äâèùåííÿ. Ç â³êîì 
åëàñòè÷í³ñòü ì³îêàðäó çíèæóºòüñÿ, ùî ïðèçâîäèòü 
äî çá³ëüøåííÿ ñï³ââ³äíîøåííÿ Å/å’ [18]. 

Ñï³ââ³äíîøåííÿ Å/å’ ó ñïîðòñìåí³â íå â³äð³çíÿ-
ºòüñÿ â³ä çàãàëüíîïîïóëÿö³éíîãî ð³âíÿ (òàáë. 1). 

Äîñë³äæåííÿ ñòóïåíþ ðåëàêñàö³¿ ì³îêàðäó â ïðî-
öåñ³ âèêîíàííÿ ô³çè÷íèõ íàâàíòàæåíü âêàçóº, ùî 
ïðè íàâàíòàæåííÿõ ñåðåäíüî¿ íà ñóáìàêñèìàëüíî¿ 
ïîòóæíîñò³ øâèäêîñò³ Å òà å’ çðîñòàþòü ïðîïîðö³é-
íî, ùî ï³äòâåðäæóº äàí³ ì³æíàðîäíèõ äîñë³äæåíü 
[9]. Òàêèì ÷èíîì ñï³ââ³äíîøåííÿ Å/å’ çàëèøàºòüñÿ 
íåçì³ííèì àáî íåçíà÷íî çíèæóºòüñÿ (òàáë. 2). 

Ïðè íàäïîðîãîâèõ íàâàíòàæåííÿõ òà ó îñ³á ç ïî-
ðóøåíîþ ðåëàêñàö³þ ì³îêàðäó ç³ çá³ëüøåííÿì íà-
âàíòàæåííÿ çá³ëüøåííÿ e´ ìåíøå, í³æ Å, ùî ïðèçâî-
äèòü äî çá³ëüøåííÿ ñï³ââ³äíîøåííÿ E/e´ (òàáë. 2). 
Ö³ äàí³ ñâ³ä÷àòü ïðî ìîæëèâ³ñòü âèêîðèñòàííÿ 

Òàáëèöÿ 2

Äèíàì³êà ïîêàçíèê³â ä³àñòîë³÷íî¿ ôóíêö³¿ ñåðöÿ ñïîðòñìåí³â 
ïðè ô³çè÷íèõ íàâàíòàæåííÿõ ð³çíî¿ ïîòóæíîñò³, (M ± σ)

Ïîêàçíèê
Ó ñòàí³ 
ñïîêîþ 

50 % ×ÑÑ 
ìàêñè-
ìàëüíî¿

75 % ×ÑÑ 
ìàêñè-
ìàëüíî¿

90 % ×ÑÑ 
ìàêàñè-
ìàëüíî¿

Ó 
â³äíîâíîìó 

ïåð³îä³

Å, ñì/ñ 74,6 ± 18,1 81,9 ± 20,0 102,2 ± 32,9 114,7 ± 31,2* 94,89 ± 22,6

À, ñì/ñ 36,2 ± 10,6 35,3 ± 8,3 41,0 ± 15,2 45,2 ± 14,2* 41,7 ± 9,7

Å\À, îä. 2,14 ± 0,58 2,39 ± 0,71 2,68 ± 0,96 2,68 ± 0,87* 2,36 ± 0,55

Ãðàä³ºíò òèñêó, 
ìì ðò. ñò. 

2,36 ± 1,25 2,82 ± 1,46 4,23 ± 2,76 4,86 ± 2,47* 3,81 ± 1,89

DT, ìñ 163,4 ± 46,7 184,1 ± 48,2 153,2 ± 44,4 132,5 ± 69,0* 158,5 ± 36,0

AT, ìñ 118,6 ± 33,9 111,5 ± 37,4 116,8 ± 27,2 117,6 ± 33,6 104,4 ± 20,2

å’, ñì/ñ 13,1 ± 3,7 15,3 ± 4,3 16,6 ± 5,7 19,6 ± 6,92* 19,3 ± 4,2

à’, ñì/ñ 5,72 ± 1,82 6,75 ± 2,91 6,71 ± 2,28 7,34 ± 2,23* 8,03 ± 1,86

å’/à’, îä. 2,60 ± 1,29 2,54 ± 0,92 2,59 ± 0,88 2,88 ± 0,97 2,47 ± 0,57

Å/å’, îä. 6,02 ± 1,77 5,72 ± 1,85 6,73 ± 2,83 7,33 ± 3,69* 5,07 ± 1,37

Ïðèì³òêà: * – ð < 0,05. 
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ñòðåñ-åõîêàðä³îãðàô³¿ äëÿ ä³àãíîñòèêè ðåçåðâó ä³à-
ñòîë³÷íî¿ ôóíêö³¿ ì³îêàðäó. 

Äîäàòêîâèì ïîêàçíèêîì ìîæíà ââàæàòè òðèâà-
ë³ñòü ³íòåðâàëó DT, ÿêà â íîðì³ ïðè ñóáìàêñèìàëüíèõ 
íàâàíòàæåííÿõ ó îñ³á ç íîðìàëüíîþ ðåëàêñàö³ºþ ì³-
îêàðäó çìåíøóâàëàñü íåçíà÷íî, à ïðè íàäïîðîãîâèõ 
íàâàíòàæåííÿõ ñêîðî÷óâàëàñü á³ëüøå, í³æ íà 50 ìñ 
(òàáë. 2). Ö³ äàí³ ñï³âïàäàþòü ç ðåçóëüòàòàìè äîñë³-
äæåííÿ, â ÿêîìó áåçïîñåðåäíüî âèì³ðþâàëè òèñê ó 
ËØ çà äîïîìîãîþ êàòåòåðèçàö³¿ êàìåð ñåðöÿ [10]. 

Îñîáëèâèé ³íòåðåñ âèêëèêàþòü äàí³ ùîäî äèíà-
ì³êè ïîêàçíèê³â ä³àñòîë³÷íî¿ ôóíêö³¿ ó â³äíîâíîìó 

ïåð³îä³ ï³ñëÿ ïðèïèíåííÿ âèêîíàííÿ íà-
âàíòàæåííÿ. Äàí³ ë³òåðàòóðè âêàçóþòü, ùî 
ó ïàö³ºíò³â ç ïîðóøåííÿì ðîçñëàáëåííÿ ì³-
îêàðäó âíàñë³äîê ³øåì³÷íî¿ õâîðîáè ñåðöÿ 
åëåâàö³ÿ çóáöÿ Å ïðîäîâæóºòüñÿ ùå íà 
ïðîòÿç³ 5-10 õâèëèí, íàòîì³ñòü àìïë³òóäà 
å’ çìåíøóâàëàñü â³äðàçó ï³ñëÿ ïðèïèíåííÿ 
íàâàíòàæåííÿ, ùî ïðèçâîäèëî äî çá³ëü-
øåííÿ ñï³ââ³äíîøåííÿ Å/å’. Ó ïàö³ºíò³â ç 
íîðìàëüíîþ ä³àñòîë³÷íîþ ôóíêö³ºþ çìåí-
øåííÿ Å òà å’ â³äáóâàëîñü ïðîïîðö³éíî 
[11]. Ó íàøîìó äîñë³äæåíí³ ï³ñëÿ ïðèïè-
íåííÿ âèêîíàííÿ íàâàíòàæåííÿ âåëè÷èíà 
Å çìåíøóâàëàñü á³ëüø øâèäêî, í³æ å’, òîìó 
â³äíîøåííÿ Å/å’ çíèçèëàñü íèæ÷å, í³æ ó 
ñòàí³ ñïîêîþ äî íàâàíòàæåííÿ (òàáë. 2). 

Âèñíîâêè. Â ðîáîò³ äîâåäåíî, ùî 
ô³çè÷í³ íàâàíòàæåííÿ ñåðåäíüî¿ òà ñóá-
ìàêñèìàëüíî¿ ïîòóæíîñò³ ïðèçâîäÿòü äî 
ïðîïîðö³éíîãî çðîñòàííÿ ïîêàçíèê³â ä³à-
ñòîë³÷íî¿ ôóíêö³¿ ñåðöÿ. Ðàíí³ìè ñèìïòî-
ìàìè ô³çè÷íîãî ïåðåíàïðóæåííÿ ñåðöåâî-
ñóäèííî¿ ñèñòåìè áóëè îçíàêè ïîðóøåííÿ 
ðåëàêñàö³¿ ì³îêàðäó ï³ä ÷àñ ä³àñòîëè, ùî 
ïðîÿâëÿëîñü ó çá³ëüøåíí³ ñï³ââ³äíîøåííÿ 
ì³æ ìàêñèìàëüíîþ øâèäêîñòþ ðàííüîãî 
ä³àñòîë³÷íîãî íàïîâíåííÿ ë³âîãî øëóíî÷-
êà òà ìàêñèìàëüíîþ òêàíèííîþ øâèäê³ñòþ 
ðàííüîãî ä³àñòîë³÷íîãî çì³ùåííÿ ê³ëüöÿ 
ì³òðàëüíîãî êëàïàíó. Öå ìîæå âèêîðèñòî-
âóâàòèñü â ÿêîñò³ ðàííüî¿ îçíàêè ô³çè÷íîãî 
ïåðåíàïðóæåííÿ ñåðöåâî-ñóäèííî¿ ñèñòå-
ìè ³ äëÿ ä³àãíîñòèêè ðåçåðâó ä³àñòîë³÷íî¿ 
ôóíêö³¿ ì³îêàðäó. 

Ðèñ. 2. Çá³ëüøåííÿ ÷àñó ì³æ ðàííüîä³àñòîë³÷íîþ òà ï³çíüîä³àñ-
òîë³÷íîþ õâèëåþ òðàíñì³òðàëüíîãî ïîòîêó çà äàíèìè ³ìïóëü-

ñíî-õâèëüîâîãî Äîïëåðó. 

Ðèñ. 3. Ïîêàçíèêè ä³àñòîë³÷íî¿ ôóíêö³¿ ËØ çà øâèäê³ñòþ ðóõó 
ô³áðîçíîãî ê³ëüöÿ ì³òðàëüíîãî êëàïàíó. Çîáðàæåííÿ òêàíèííî¿ 
³ìïóëüñíî-õâèëüîâî¿ äîïëåðåõîêàðä³îãðàô³¿: å’ – ìàêñèìàëüíà 

øâèäê³ñòü ðàííüîãîä³àñòîë³÷íîãî ðóõó ô³áðîçíîãî ê³ëüöÿ ì³-
òðàëüíîãî êëàïàíó, à’ – ìàêñèìàëüíà øâèäê³ñòü ðóõó ô³áðîçíî-

ãî ê³ëüöÿ ì³òðàëüíîãî êëàïàíó ï³ä ÷àñ ïåðåäñåðäíî¿ ñèñòîëè. 

 

Ð³çíèöÿ çà ð³âíåì ðåëàêñàö³¿ ì³îêàðäó ï³ä ÷àñ ä³à-
ñòîëè ñåðåä ñïîðòñìåí³â ð³çíî¿ êâàë³ô³êàö³¿ âêàçóº 
íà ìîæëèâ³ñòü âèêîðèñòàííÿ ïîêàçíèê³â ä³àñòîë³÷íî¿ 
ôóíêö³¿ ñåðöÿ â ÿêîñò³ êðèòåð³¿â òðåíîâàíîñò³ òà äëÿ 
ñïîðòèâíîãî â³äáîðó ó âèäàõ ñïîðòó, ùî ðîçâèâàþòü 
ïåðåâàæíî ÿê³ñòü âèòðèâàëîñò³. 

Ïåðñïåêòèâè ïîäàëüøèõ äîñë³äæåíü ïîëÿãà-
þòü ó ñï³âñòàâëåíí³ ðàíí³õ îçíàê ïåðåíàïðóæåííÿ 
ä³àñòîë³÷íî¿ ôóíêö³¿ ë³âîãî øëóíî÷êà ñåðöÿ ç ïîêàç-
íèêàìè çàãàëüíî¿ òà ñïåö³àëüíî¿ ô³çè÷íî¿ ïðàöåç-
äàòíîñò³ ó ñïîðòñìåí³â ð³çíèõ âèä³â ñïîðòó. 
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Íåõàíåâè÷ Î. Á. 
Ðåçþìå. Ìåòîþ ðîáîòè áóëî âñòàíîâëåííÿ îçíàê ïåðåíàïðóæåííÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè çà äè-

íàì³êîþ ïîêàçíèê³â ä³àñòîë³÷íî¿ ôóíêö³¿ ñåðöÿ ï³ä ÷àñ ô³çè÷íèõ íàâàíòàæåíü ð³çíî¿ ïîòóæíîñò³. Íàìè áóëè 
îáñòåæåí³ 70 ñïîðòñìåí³â â³êîì â³ä 12 äî 27 ðîê³â, ÿê³ çàéìàëèñü ïëàâàííÿì òà âîëåéáîëîì. Çà äîïîìî-
ãîþ åõîäîïëåðêàðä³îãðô³÷íîãî îáñòåæåííÿ áóëè âñòàíîâëåí³ îñîáëèâîñò³ êàðä³îãåìîäèíàì³÷íèõ çðóøåíü ó 
ñïîðòñìåí³â ï³ä ÷àñ ô³çè÷íèõ íàâàíòàæåíü ð³çíî¿ ïîòóæíîñò³. Â ðîáîò³ äîâåäåíî, ùî ô³çè÷í³ íàâàíòàæåííÿ 
ñåðåäíüî¿ òà ñóáìàêñèìàëüíî¿ ïîòóæíîñò³ ïðèçâîäÿòü äî ïðîïîðö³éíîãî çðîñòàííÿ ïîêàçíèê³â ä³àñòîë³÷íî¿ 
ôóíêö³¿ ñåðöÿ. Ðàíí³ìè ñèìïòîìàìè ô³çè÷íîãî ïåðåíàïðóæåííÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè áóëè îçíàêè ïî-
ðóøåííÿ ðåëàêñàö³¿ ì³îêàðäó ï³ä ÷àñ ä³àñòîëè. Ïðîäîâæåííÿ âèêîíàííÿ ô³çè÷íîãî íàâàíòàæåííÿ ïðèçâîäè-
ëî äî çìåíøåííÿ ãëîáàëüíî¿ ñèñòîë³÷íî¿ ôóíêö³¿ ë³âîãî øëóíî÷êà ñåðöÿ. 

Êëþ÷îâ³ ñëîâà: ñïîðòñìåíè, ä³àñòîë³÷íà ôóíêö³ÿ ë³âîãî øëóíî÷êà ñåðöÿ, ñòðåñ-åõîêàðä³îãðàô³ÿ. 
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Íåõàíåâè÷ Î. Á. 
Ðåçþìå. Öåëüþ íàøåãî èññëåäîâàíèÿ áûëî óñòàíîâëåíèå ïðèçíàêîâ ïåðåíàïðÿæåíèÿ ñåðäå÷íî-ñî-

ñóäèñòîé ñèñòåìû ïî äèíàìèêå ïîêàçàòåëåé äèàñòîëè÷åñêîé ôóíêöèè ñåðäöà âîï³ä âî âðåìÿ ôèçè÷åñêèõ 
íàãðóçîê ðàçëè÷íîé ìîùíîñòè. Íàìè áûëè îáñëåäîâàíû 70 ñïîðòñìåíîâ â âîçðàñòå îò 12 äî 27 ëåò, êîòî-
ðûå çàíèìàëèñü ïëàâàíüåì è âîëåéáîëîì. Ïðè ïîìîùè ýõîäîïëåðêàðäèîãðôè÷åñêîãî îáñëåäîâàíèÿ áûëè 
óñòàíîâëåíû îñîáåííîñòè êàðäèîãåìîäèíàìè÷åñêèõ ñäâèãîâ ó ñïîðòñìåíîâ âî âðåìÿ ôèçè÷åñêèõ íàãðó-
çîê ðàçëè÷íîé ìîùíîñòè. Â ðàáîòå äîêàçàíî, ÷òî ôèçè÷åñêèå íàãðóçêè ñðåäíåé è ñóáìàêñèìàëüíîé ìîù-
íîñòè ïðèâîäÿò ê ïðîïîðöèîíàëüíîìó óâåëè÷åíèþ ïîêàçàòåëåé äèàñòîëè÷åñêîé ôóíêöèè ñåðäöà. Ðàííè-
ìè ñèìïòîìàìè ôèçè÷åñêîãî ïåðåíàïðÿæåíèÿ ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû áûëè ïðèçíàêè íàðóøåíèÿ 
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ðåëàêñàöèè ìèîêàðäà âî âðåìÿ äèàñòîëû. Ïðîäîëæåíèå âûïîëíåíèÿ ôèçè÷åñêîé íàãðóçêè ïðèâîäèëî ê 
ñíèæåíèþ ãëîáàëüíîé ñèñòîëè÷åñêîé ôóíêöèè ëåâîãî æåëóäî÷êà ñåðäöà. 

Êëþ÷åâûå ñëîâà: ñïîðòñìåíû, äèàñòîëè÷åñêàÿ ôóíêöèÿ ëåâîãî æåëóäî÷êà ñåðäöà, 
ñòðåññ- ýõîêàðäèîãðàôèÿ. 
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The Cardiovascular System Overexertion Symptoms by Heart Diastolic Left Ventricle Function Dynam-

ic during Exercises of Different Power in Athletes
Nekhanevich O. B. 
Abstract. Identification of factors that affect the level of physical working capacity is a basic component of 

modern scientific sports medicine. The leading role in the body needs providing in oxygen and nutrients that in-
creases during exercises plays a cardiovascular system, including reserve contractility of the heart. This term define 
a potential increasing of myocardial contractile function to ensure adequate physical activity flow. Unfortunately, 
most researchers and sports doctors rarely take into account the objective data on changes in the condition of the 
heart and cardiohaemodynamic changes in the loads of different capacity and conclusions are based on calculation 
methods and assumptions that have been proposed by the formula F. Bremzera and KE Ranke in the 19th century. 

To address these challenges in the practice of sports medicine became stress echocardiography, which makes 
it possible to objectify data on the dynamics of global and regional systolic and diastolic function of the left ventricle 
of the heart during exercise. 

Studying of symptoms of cardiovascular system overexertion by heart diastolic left ventricle function dynamic 
during exercises of different power in athletes according to an echocardiography became the purpose of our re-
search. We surveyed 70 athletes ages 12 to 27 who were involved in swimming and volleyball. Using echocardio-
graphic e x amination which was conducted during the execution bicycle ergometry load were set features cardio-
haemodynamic changes in athletes during exercise of different intensity. 

Results. Assessment of left ventricular function is the most common task is solved by means of echocardiogra-
phy. The clinic has become customary to divide the function of the left ventricle (LV) systolic in or pump (global and 
regional) and diastolic, which connects indicators diastolic pressure and left ventricular volume, i. e. the features of 
myocardial rela x ation during diastole. The most recognized indicator of global LV systolic function is the ejection 
fraction – describes the percentage of end-diastolic and end-systolic LV dimensions. 

Standard evaluation of diastolic function is the ratio E/e’ is the ma x imum speed of early diastolic filling of the left 
ventricle and the ma x imum speed of early diastolic tissue displacement mitral valve ring. The value of E/e’ is less 
than 8 e x cludes the possibility of increasing left ventricular filling pressure. An increase in the E/e’ to 15 indicates 
its increase. With age, the elasticity of myocardium is reduced, leading to an increase in the ratio E/e’, reducing the 
amplitude ratio E and E/A, increasing the value of A (transmitral flow velocity during atrial systole), the length of AD 
and DT (acceleration and deceleration of early diastolic wave LV filling respectively). 

Research degree of myocardial rela x ation in the implementation of physical activity indicates that on average 
under load subma x imal power rate E and e’ increases proportionately. Thus the ratio E/e’ remains unchanged or 
slightly reduced. 

In individuals with impaired myocardial rela x ation with increasing load increase e’ less than E, which leads to an 
increase in the ratio E/e’. These data suggest the use of stress echocardiography for the diagnosis of myocardial 
diastolic function reserve. 

An additional indicator of diastolic dysfunction can be considered as the duration of the interval DT, which is nor-
mal during subma x imal exertion in patients with normal myocardial rela x ation decreased slightly, while ma x imal 
loads was reduced by more than 50 ms. These data are consistent with the results of a study which directly meas-
ured the pressure in the left ventricle via catheterization of the heart chambers

Conclusions. It is proved that exercise and subma x imal average power lead to a proportional increase in indi-
ces of systolic and diastolic function of the heart. The early symptoms of physical strain the cardiovascular system 
were signs of myocardial rela x ation during diastole. Continued implementation of physical activity lowers the global 
systolic function of the left ventricle. 

Keywords: athletes, heart diastolic left ventricle function, stress-echocardiography. 
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