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Ðåàêö³ÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè çäîðîâèõ îñ³á
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ñåðöÿ ïðè íåòðèâàëîìó ô³çè÷íîìó íàâàíòàæåíí³

Çðîñòàííÿ çàõâîðþâàíîñò³ íàñåëåííÿ Óêðà¿íè íà ³øåì³÷íó õâîðîáó 
ñåðöÿ (²ÕÑ) ³ íåäîñòàòíÿ åôåêòèâí³ñòü ë³êóâàëüíèõ çàõîä³â ó âèïàäêó 
ïîÿâè ïåðøèõ ïðîÿâ³â çàõâîðþâàííÿ çóìîâëþþòü ïîøóê íîâèõ ï³äõîä³â 
òà ñïîñîá³â îö³íêè ñòàíó çäîðîâ’ÿ íà äîíîçîëîã³÷íîìó åòàï³, çîêðåìà, 
â îñ³á ³ç ÷èííèêàìè ðèçèêó ðîçâèòêó ²ÕÑ.

Îö³íêà ôóíêö³îíàëüíîãî ñòàíó ñåðöåâî-ñóäèííî¿ ñèñòåìè îðãàí³ç-
ìó ï³ä ÷àñ ô³çè÷íîãî íàâàíòàæåííÿ ìàº âàæëèâå çíà÷åííÿ, îñê³ëüêè 
íîðìàëüíî çëàãîäæåíå ôóíêö³îíóâàííÿ ñèñòåìè êðîâîîá³ãó çóìîâëþº 
çàäîâ³ëüíèé ð³âåíü ðîáîòè ³íøèõ ô³ç³îëîã³÷íèõ ñèñòåì, çàáåçïå÷óº 
åôåêòèâíå âèêîðèñòàííÿ åíåðãåòè÷íîãî ïîòåíö³àëó îðãàí³çìó, ñïðèÿº 
éîãî ÿêíàéøâèäøîìó â³äíîâëåííþ ³ ñâîºð³äíîìó ïåðåõîäó íà ÿê³ñíî 
íîâèé ð³âåíü ôóíêö³îíóâàííÿ [1,7].

Ó çäîðîâèõ îñ³á ³ õâîðèõ íà ñåðöåâî-ñóäèíí³ çàõâîðþâàííÿ ñòðåñ-
òåñòè ç ô³çè÷íèì íàâàíòàæåííÿì º ö³ííèìè íå³íâàçèâíèìè ìåòîäàìè, 
ùî äàþòü çìîãó îö³íèòè ôóíêö³îíàëüíèé ñòàí ñåðöåâî-ñóäèííî¿ ñèñòåìè, 
âèÿâèòè ãåìîäèíàì³÷íî âàæëèâ³ çì³íè, ÿê³ íå ä³àãíîñòóþòüñÿ ó ñòàí³ 
ñïîêîþ, ³ òàêèì ÷èíîì çàïîá³ãòè ìîæëèâèì íåãàòèâíèì íàñë³äêàì 
õâîðîáè [4].

Ïðèñòîñóâàëüíî-êîìïåíñàòîðí³ çì³íè, ùî âèíèêàþòü ï³ä âïëèâîì 
ô³çè÷íîãî íàâàíòàæåííÿ ð³çíî¿ ïîòóæíîñò³ â îðãàí³çì³ çäîðîâèõ ëþ-
äåé òà â îñ³á ³ç íàÿâíèìè ôàêòîðàìè ðèçèêó ðîçâèòêó ²ÕÑ, çîêðåìà 
ñïàäêîâèìè ÷èííèêàìè òà ã³ïîäèíàì³ºþ, äîñë³äæåíî íåäîñòàòíüî, âîíè 
âèìàãàþòü äîäàòêîâîãî åêñïåðèìåíòàëüíîãî òà êë³í³÷íîãî âèâ÷åííÿ.

Ìåòà íàøî¿ ðîáîòè – ç’ÿñóâàòè îñîáëèâîñò³ ðåàêö³¿ ñåðöåâî-ñóäèííî¿ 
ñèñòåìè ó çäîðîâèõ îñ³á ç îáòÿæåíîþ ñïàäêîâ³ñòþ ùîäî ²ÕÑ ïðè íå-
òðèâàëîìó ô³çè÷íîìó íàâàíòàæåíí³ ð³çíî¿ ³íòåíñèâíîñò³.

Ìàòåð³àëè òà ìåòîäè ¿õ äîñë³äæåíü. Îáñòåæåíî 161 çäîðîâîãî ÷îëî-
â³êà-äîáðîâîëüöÿ â³êîì 20–45 ðîê³â. Ïðîãðàìà îáñòåæåííÿ ïåðåäáà÷àëà 
îïèòóâàííÿ çã³äíî ç ðîçðîáëåíîþ àíêåòîþ, ÿêà ñêëàäàëàñÿ ç ïàñïîðòíèõ 
äàíèõ, ñêàðã ³ àíàìíåçó æèòòÿ. Áðàëè äî óâàãè ô³çè÷íó àêòèâí³ñòü, 
îñîáëèâîñò³ õàð÷óâàííÿ, øê³äëèâ³ çâè÷êè òà ñïàäêîâ³ñòü. Ó 84 îñ³á 
áóëà íàÿâíà îáòÿæåíà ñïàäêîâ³ñòü ùîäî ³øåì³÷íî¿ õâîðîáè ñåðöÿ. Äëÿ 
óòî÷íåííÿ ñïàäêîâîãî àíàìíåçó âèêîðèñòîâóâàëè êë³í³êî-ãåíåàëîã³÷íèé 
ìåòîä. Îçíàêîþ îáòÿæåíî¿ ùîäî ²ÕÑ ñïàäêîâîñò³ ââàæàëè íàÿâí³ñòü ó 
ðîäîâîä³ ïðîáàíäà äàíèõ ïðî çàõâîðþâàííÿ íàéáëèæ÷èõ ðîäè÷³â â³êîì 
â³ä 20 äî 55 ðîê³â íà ³íôàðêò ì³îêàðäà, ñòåíîêàðä³þ, ðàïòîâó êîðîíàðíó 
ñìåðòü [6]. Ó âñ³õ îáñòåæóâàíèõ ô³çè÷íà òðåíîâàí³ñòü áóëà íèçüêîþ, 
îá’ºì âèêîíóâàíîãî ùîäåííîãî ô³çè÷íîãî íàâàíòàæåííÿ – íåâåëèêèì. 

² ãðóïà (45 îñ³á) â³êîì 28±1,29 ðîêó òà ²²² ãðóïà (84 çäîðîâèõ ÷îëîâ³-
êè ç îáòÿæåíîþ ñïàäêîâ³ñòþ ùîäî ²ÕÑ) ó â³ö³ 43±0,88 ðîêó âèêîíóâàëè 
íà âåëîåðãîìåòð³ äâîñòóïåíåâå ô³çè÷íå íàâàíòàæåííÿ ïîòóæí³ñòþ, ÿêà 
â³äïîâ³äàëà 35 òà 50% íàëåæíîãî ìàêñèìàëüíîãî ñïîæèâàííÿ êèñíþ 
(ÍÌÑÊ) îðãàí³çìîì. ×îëîâ³êè â³êîì 23,3±1,5 ðîêó, ùî óâ³éøëè äî 
²² ãðóïè (31 çäîðîâà îñîáà), âèêîíóâàëè ô³çè÷íå íàâàíòàæåííÿ 75 òà 
100% ÍÌÑÊ.
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Òðèâàë³ñòü íàâàíòàæåííÿ – ïî 5 õâ íà êîæíîìó åòàï³ ç â³äïî÷èíêîì 
3 õâ ì³æ íèìè, øâèäê³ñòü ïåäàëþâàííÿ ñòàíîâèëà 60 îá./õâ. Äî ³ íà-
ïðèê³íö³ êîæíîãî åòàïó íàâàíòàæåííÿ âèì³ðþâàëè àðòåð³àëüíèé òèñê 
ó ïëå÷îâ³é àðòåð³¿ çà ìåòîäîì Í.Ñ. Êîðîòêîâà, ðåºñòðóâàëè åëåêòðî-
êàðä³îãðàìó ó 12 â³äâåäåííÿõ. Îö³íþâàëè ÷àñòîòó ñåðöåâèõ ñêîðî÷åíü 
(×ÑÑ), çì³íè ñèñòîë³÷íîãî (ÑÀÒ) òà ä³àñòîë³÷íîãî (ÄÀÒ) àðòåð³àëüíîãî 
òèñêó ó ñòàí³ ñïîêîþ äî ïðîâåäåííÿ ô³çè÷íîãî íàâàíòàæåííÿ, à òàêîæ 
ï³ä ê³íåöü êîæíîãî åòàïó íàâàíòàæåííÿ.

Ñòàòèñòè÷íó îáðîáêó ìàòåð³àëó çä³éñíþâàëè çà äîïîìîãîþ ïðîãðàì 
Excel 7.0 òà SPSS âåðñ³¿ 10.0 ç âèêîðèñòàííÿì t-êðèòåð³þ Ñòüþäåíòà 
äëÿ ïàðíèõ ñïîñòåðåæåíü.

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. Êîìïëåêñíà îö³íêà õðî-
íîòðîïíî¿ òà ñóäèííî¿ ñêëàäîâî¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè äàº çìîãó 
âèîêðåìèòè ï’ÿòü òèï³â ðåàêö³¿ ñèñòåìè êðîâîîá³ãó íà íåòðèâàëå 
ô³çè÷íå íàâàíòàæåííÿ: íîðìîòîí³÷íèé, ã³ïîòîí³÷íèé, ã³ïåðòîí³÷íèé, 
äèñòîí³÷íèé òà ñõ³ä÷àñòèé [2, 9]. Äëÿ íîðìîòîí³÷íîãî òèïó ðåàêö³¿ 
õàðàêòåðíèì º çðîñòàííÿ ×ÑÑ â ìåæàõ 60…80% âèõ³äíîãî ð³âíÿ, à 
çá³ëüøåííÿ ÑÀÒ íå ïåðåâèùóº 30% ïðè íåçíà÷íîìó çíèæåíí³ ÄÀÒ 
(äî 20% âèõ³äíîãî ñòàíó). Ïðè öüîìó â³äñîòîê çðîñòàííÿ ïóëüñîâîãî 
òèñêó (ÏÒ) ïîâèíåí â³äïîâ³äàòè ñòóïåíþ çðîñòàííÿ ×ÑÑ. Òðèâàë³ñòü 
ïåð³îäó â³äíîâëåííÿ íå ïîâèííà ïåðåâèùóâàòè 3 õâ. [2].

Ã³ïîòîí³÷íèé òèï ðåàêö³¿ õàðàêòåðèçóºòüñÿ çíà÷íèì çðîñòàííÿì 
×ÑÑ (íà 120…150% âèõ³äíîãî ð³âíÿ) ïðè ïîì³ðíîìó çá³ëüøåíí³ ÑÀÒ ³ 
íåçì³ííîñò³ àáî íåâåëèêîìó ï³äâèùåíí³ ÄÀÒ â³äíîñíî âèõ³äíîãî ñòàíó. 
Ïðè öüîìó â³äñîòîê çðîñòàííÿ ÏÒ íå â³äïîâ³äàº ñòóïåíþ çðîñòàííÿ 
×ÑÑ [2]. Òðèâàë³ñòü â³äíîâíîãî ïåð³îäó ïåðåâèùóº 3 õâ (ðèñ. 1).
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Ðèñ. 1. Íîðìîòîí³÷íèé (à) òà ã³ïîòîí³÷íèé (á)

òèïè ðåàêö³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè íà íåòðèâàëå ô³çè÷íå íàâàíòàæåííÿ
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Äëÿ ã³ïåðòîí³÷íîãî òèïó ðåàêö³¿ õàðàêòåðíèì º çíà÷íå çðîñòàííÿ ÿê 
×ÑÑ (ïîíàä 120%), òàê ³ ÑÀÒ (ïîíàä 50% âèõ³äíîãî ñòàíó). Ä³àñòîë³÷-
íèé òèñê çðîñòàº ³ óòðèìóºòüñÿ âèùèì â³ä âèõ³äíîãî ñòàíó âïðîäîâæ 
âñüîãî ïåð³îäó â³äïî÷èíêó. Â³äíîâëåííÿ ãåìîäèíàì³÷íèõ ïîêàçíèê³â 
òðèâàº ïîíàä 3 õâ [2].

Äèñòîí³÷íèé òèï ðåàêö³¿ õàðàêòåðèçóºòüñÿ âèðàæåíèì çðîñòàííÿì 
×ÑÑ (äî 100% âèõ³äíîãî ð³âíÿ) ïðè çíèæåíí³ ÄÀÒ àæ äî ïîÿâè „áåç-
ê³íå÷íîãî òîíó”. Ñèñòîë³÷íèé òèñê çðîñòàº ïîì³ðíî (äî 40…60% â³ä 
ïî÷àòêîâîãî çíà÷åííÿ) [2]. Â³äíîâëåííÿ ïîêàçíèê³â ó âèïàäêó öüîãî 
òèïó ðåàêö³¿ òðèâàº ïîíàä 3 õâ (ðèñ. 2).
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Ðèñ. 2. Ã³ïåðòîí³÷íèé (à), äèñòîí³÷íèé (á) òà ñõ³ä÷àñòèé (â)

òèïè ðåàêö³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè íà ô³çè÷íå íàâàíòàæåííÿ.
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Ó âèïàäêó ñõ³ä÷àñòîãî òèïó ðåàêö³¿ ñïîñòåð³ãàºòüñÿ ïîâòîðíå çðîñ-
òàííÿ ÑÀÒ ï³ä ÷àñ çàâåðøåííÿ ïåð³îäó â³äíîâëåííÿ. Òðèâàë³ñòü â³ä-
íîâíîãî ïåð³îäó ïåðåâèùóº 3 õâ.

Ó â³äïîâ³äü íà íåòðèâàëå ô³çè÷íå íàâàíòàæåííÿ íåâåëèêî¿ ³íòåíñèâ-
íîñò³ ðåàêö³ÿ ñåðöåâî-ñóäèííî¿ ñèñòåìè ó á³ëüøîñò³ îáñòåæåíèõ íàìè 
çäîðîâèõ îñ³á ² ãðóïè (14 îñ³á – 31,1%) òà ó çäîðîâèõ îñ³á ³ç îáòÿæåíîþ 
ñïàäêîâ³ñòþ ùîäî ²ÕÑ ²²² ãðóïè (16 îñ³á – 19,5%) áóëà ñïðèÿòëèâîþ: 
ñïîñòåð³ãàëè íîðìîòîí³÷íèé òèï ðåàêö³¿ (ðèñ. 3).

 

Ðèñ. 3. Ðîçïîä³ë òèï³â (1 – íîðìîòîí³÷íèé, 2 – ã³ïîòîí³÷íèé, 3 – ã³ïåðòîí³÷íèé,
4 – äèñòîí³÷íèé, 5 – ñõ³ä÷àñòèé) ðåàêö³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè

íà íåòðèâàëå ô³çè÷íå íàâàíòàæåííÿ ð³çíî¿ ïîòóæíîñò³ ó çäîðîâèõ îñ³á
³ â îñ³á ³ç îáòÿæåíîþ ñïàäêîâ³ñòþ ùîäî ³øåì³÷íî¿ õâîðîáè ñåðöÿ.

Â îáñòåæåíèõ ÷îëîâ³ê³â ²² ãðóïè, ùî âèêîíóâàëè ô³çè÷íå íàâàíòà-
æåííÿ á³ëüøî¿ ïîòóæíîñò³, ó 19,35% (6 îñ³á) ñïîñòåð³ãàëè íîðìîòî-
í³÷íèé òèï ðåàêö³¿.

Ìè âèÿâèëè, ùî ó 62,2% îáñòåæåíèõ çäîðîâèõ îñ³á ² ãðóïè, ó 35,5% 
÷îëîâ³ê³â ²² ãðóïè òà 63,1% îáñòåæåíèõ îñ³á ²²² ãðóïè ó â³äïîâ³äü íà 
ô³çè÷íå íàâàíòàæåííÿ ñïîñòåð³ãàëè ã³ïåðòîí³÷íèé òèï ñåðöåâî-ñóäèí-
íî¿ ðåàêö³¿.

Ó îñ³á ²² ãðóïè, ùî âèêîíóâàëè ô³çè÷íå íàâàíòàæåííÿ á³ëüøî¿ ïî-
òóæíîñò³, ñïîñòåð³ãàëè ã³ïîòîí³÷íèé òèï ðåàêö³¿ ó 29,03% îáñòåæåíèõ 
çäîðîâèõ, òîä³ ÿê â îñ³á ² òà ²²² ãðóï – ó 4,44 òà 8,33% â³äïîâ³äíî.

Ëèøå ó 12,9% îáñòåæåíèõ çäîðîâèõ ÷îëîâ³ê³â ²² ãðóïè, ùî âè-
êîíóâàëè ³íòåíñèâíå íåòðèâàëå ô³çè÷íå íàâàíòàæåííÿ, òà â 7,14% 
çäîðîâèõ ³ç îáòÿæåíîþ ñïàäêîâ³ñòþ ùîäî ²ÕÑ ñïîñòåð³ãàëè ñõ³ä÷àñòèé 
òèï ðåàêö³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè íà íàâàíòàæåííÿ (ðèñ. 3).

Àíàë³çóþ÷è îòðèìàí³ ðåçóëüòàòè äîñë³äæåííÿ, ìîæíà ñòâåðäæó-
âàòè, ùî àäåêâàòíèì òà íàéñïðèÿòëèâ³øèì òèïîì ðåàêö³¿ ñåðöåâî-ñó-
äèííî¿ ñèñòåìè íà ô³çè÷íå íàâàíòàæåííÿ º íîðìîòîí³÷íèé, îñê³ëüêè 
ïðèñòîñóâàííÿ äî íàâàíòàæåííÿ â³äáóâàºòüñÿ çà ðàõóíîê çðîñòàííÿ 
ïóëüñîâîãî òèñêó. ²íø³ òèïè ðåàêö³¿ ìîæóòü ñâ³ä÷èòè ïðî ôóíêö³î-
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íàëüíó íåïîâíîö³íí³ñòü ðåàêö³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè íà ô³çè÷íå 
íàâàíòàæåííÿ. Ã³ïîòîí³÷íèé òèï ðåàêö³¿ º íåðàö³îíàëüíèì äëÿ ðîáîòè 
ñåðöÿ, îñê³ëüêè õàðàêòåðèçóºòüñÿ âèðàæåíèì õðîíîòðîïíèì åôåêòîì ³ 
íåçíà÷íèì çðîñòàííÿì óäàðíîãî îá’ºìó ñåðöÿ. ßê â³äîìî, çá³ëüøåííÿ 
ñåðöåâîãî âèêèäó º îäíèì ç ìåõàí³çì³â òåðì³íîâî¿ àäàïòàö³¿ äî íà-
âàíòàæåííÿ, àëå âèÿâëÿºòüñÿ â³í ïî-ð³çíîìó: àáî çàâäÿêè çðîñòàííþ 
ëèøå ×ÑÑ, àáî çàâäÿêè çá³ëüøåííþ ÿê ×ÑÑ, òàê ³ óäàðíîãî îá’ºìó. 
Ñàìå öåé âàð³àíò, íà äóìêó äåÿêèõ àâòîð³â [5, 8], º íàéåôåêòèâí³øèì, 
îñê³ëüêè ó âèïàäêó âèñîêî¿ ×ÑÑ ñòðàæäàº êðîâîíàïîâíåííÿ ì³îêàðäà, 
ùî íåãàòèâíî âïëèâàº íà âåëè÷èíó ñåðöåâîãî âèêèäó. Ã³ïåðòîí³÷íèé 
òèï ðåàêö³¿ òàêîæ õàðàêòåðèçóºòüñÿ ìàëèì çðîñòàííÿì óäàðíîãî îá’ºìó 
³ ñâ³ä÷èòü ïðî íàïðóæåííÿ ðåãóëÿòîðíèõ àäàïòèâíèõ ìåõàí³çì³â â 
îðãàí³çì³. Ñõ³ä÷àñòèé òèï ðåàêö³¿ â³äîáðàæàº ôóíêö³îíàëüíó íåïî-
âíîö³íí³ñòü ìåõàí³çì³â ðåãóëÿö³¿ ñèñòåìè êðîâîîá³ãó ³ îö³íþºòüñÿ ÿê 
íàéá³ëüø íåñïðèÿòëèâèé [3].

Âèÿâëåí³ íàìè îñîáëèâîñò³ çì³í ãåìîäèíàì³÷íèõ ïîêàçíèê³â ñâ³ä-
÷àòü ïðî òå, ùî ô³çè÷íå íàâàíòàæåííÿ ó çäîðîâèõ îñ³á ³ç îáòÿæåíîþ 
ñïàäêîâ³ñòþ ùîäî ²ÕÑ ïîòðåáóº ³íòåíñèâí³øîãî åíåðãîçàáåçïå÷åííÿ 
ôóíêö³îíóâàííÿ ì³îêàðäà. Öå â³äîáðàæàºòüñÿ çðîñòàííÿì äîñë³äæó-
âàíèõ ïàðàìåòð³â òà ïîÿâîþ ó á³ëüøîñò³ îáñòåæåíèõ îñ³á ö³º¿ ãðóïè 
íåñïðèÿòëèâèõ òèï³â ðåàêö³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè íà íåòðèâàëå 
ô³çè÷íå íàâàíòàæåííÿ íåçíà÷íî¿ ïîòóæíîñò³. Âèÿâëåí³ íàìè íåñïðè-
ÿòëèâ³ òèïè ðåàêö³¿ ñåðöåâî-ñóäèííî¿ ñèñòåìè ó çäîðîâèõ îñ³á ²² ãðóïè 
çóìîâëåí³ âèêîíàííÿì ³íòåíñèâíîãî íåòðèâàëîãî íàâàíòàæåííÿ. Ó çäî-
ðîâèõ ìàëîòðåíîâàíèõ îñ³á ôóíêö³îíàëüíèé ðåçåðâ ñåðöåâî-ñóäèííî¿ 
ñèñòåìè ðåàë³çóºòüñÿ ïåðåâàæíî çà ðàõóíîê çðîñòàííÿ ×ÑÑ.

Âèñíîâêè. Ôóíêö³îíàëüíèé ñòàí ñåðöåâî-ñóäèííî¿ ñèñòåìè – öå 
îäèí ³ç ïðîâ³äíèõ ôàêòîð³â, ùî ôîðìóþòü àäàïòèâí³ çì³íè â îðãàí³çì³ 
ïðè ô³çè÷íèõ íàâàíòàæåííÿõ. Äëÿ îá’ºêòèâíî¿ îö³íêè ôóíêö³îíàëüíî¿ 
ñèñòåìè çäîðîâèõ îñ³á ³ç îáòÿæåíîþ ñïàäêîâ³ñòþ ùîäî ²ÕÑ íåîáõ³äíî 
ïðîâîäèòè òåñòè ç ô³çè÷íèì íàâàíòàæåííÿì ç óðàõóâàííÿì âèõ³äíîãî 
ñòàíó îðãàí³çìó, â³êîâèõ îñîáëèâîñòåé òà ð³âíÿ ô³çè÷íî¿ àêòèâíîñò³. 
Âèâ÷åííÿ çàêîíîì³ðíîñòåé ðîçâèòêó àäàïòèâíèõ ðåàêö³é ó â³äïîâ³äü 
íà ô³çè÷íå íàâàíòàæåííÿ äàº çìîãó ðîçðîáèòè ïðîãðàìîâàí³ ðåæèìè 
äîçóâàííÿ íåñïåöèô³÷íèõ çàñîá³â (çîêðåìà, ³ ô³çè÷íîãî íàâàíòàæåííÿ) 
äëÿ ï³äòðèìàííÿ â îðãàí³çì³ íàéîïòèìàëüí³øèõ àäàïòèâíèõ çì³í. Öå 
âèçíà÷àº ïîäàëüøó ïåðñïåêòèâí³ñòü òàêèõ äîñë³äæåíü.
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ÍÅÏÐÎÄÎËÆÈÒÅËÜÍÎÉ ÔÈÇÈ×ÅÑÊÎÉ ÍÀÃÐÓÇÊÈ

Î.Â. ÁÅÂÇ
Ëüâîâñêèé íàöèîíàëüíûé ìåäèöèíñêèé óíèâåðñèòåò

èì. Äàíèëà Ãàëèöêîãî

Èçó÷åíû òèïû ðåêöèè ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû çäîðîâûõ ëèö ñ îòÿãîùåííîé 

íàñëåäñòâåííîñòüþ îòíîñèòåëüíî èøåìè÷åñêîé áîëåçíè ñåðäöà (ÈÁÑ) ïîä âëèÿíèåì 

íåïðîäîëæèòåëüíîé ôèçè÷åñêîé íàãðóçêè. 

Óñòàíîâëåíî, ÷òî íåïðîäîëæèòåëüíàÿ ôèçè÷åñêàÿ íàãðóçêà íà óðîâíå 35 è 50% 

äîëæíîãî ìàêñèìàëüíîãî ïîòðåáëåíèÿ êèñëîðîäà îðãàíèçìîì ó çäîðîâûõ ëèö ñ îòÿãî-

ùåííîé íàñëåäñòâåííîñòüþ îòíîñèòåëüíî ÈÁÑ ñïîñîáñòâóåò ïîÿâëåíèþ ó áîëüøèíñòâà 

îáñëåäîâàííûõ íåáëàãîïðèÿòíûõ ãèïåðòîíè÷åñêîãî è ãèïîòîíè÷åñêîãî òèïîâ ðåàêöèè 

ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû íà íàãðóçêó. 

Èçìåíåíèÿ ãåìîäèíàìè÷åñêèõ ïîêàçàòåëåé, ïîëó÷åííûå âî âðåìÿ èññëåäîâàíèÿ, 

ñâèäåòåëüñòâóþò î òîì, ÷òî ó çäîðîâûõ ëþäåé ñ îòÿãîùåííîé íàñëåäñòâåííîñòüþ ïî 

èøåìè÷åñêîé áîëåçíè ñåðäöà äàæå íåïðîäîëæèòåëüíûå ôèçè÷åñêèå íàãðóçêè òðåáóþò 

áîëåå èíòåíñèâíîãî ýíåðãîîáåñïå÷åíèÿ ìèîêàðäà, ÷åì ó çäîðîâûõ ëþäåé ñ íåîòÿãîùåí-

íîé íàñëåäñòâåííîñòüþ. Íåáëàãîïðèÿòíûå òèïû ðåàêöèè ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû, 

êîòîðûå âîçíèêëè ó çäîðîâûõ ëèö áåç îòÿãîùåííîé íàñëåäñòâåííîñòè, âûçâàíû áîëåå 

èíòåíñèâíîé êðàòêîâðåìåííîé ôèçè÷åñêîé íàãðóçêîé. Ïîÿâëåíèå íåáëàãîïðèÿòíûõ 

òèïîâ ðåàêöèè ó çäîðîâûõ ëèö ñ îòÿãîùåííîé íàñëåäñòâåííîñòüþ îòíîñèòåëüíî èøå-

ìè÷åñêîé áîëåçíè ñåðäöà â îòâåò íà íåïðîäîëæèòåëüíóþ ôèçè÷åñêóþ íàãðóçêó ñâè-

äåòåëüñòâóåò î ñíèæåíèè àäàïòàöèîííûõ âîçìîæíîñòåé ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû 

è íàïðÿæåíèè ðåãóëÿòîðíûõ àäàïòàöèîííûõ ìåõàíèçìîâ â îðãàíèçìå.

Êëþ÷åâûå ñëîâà: àäàïòàöèÿ, ôèçè÷åñêèå íàãðóçêè, ôóíêöèîíàëüíîå ñîñòîÿíèå 

ñåðäå÷íî-ñîñóäèñòîé ñèñòåìû.

REACTION OF CARDIOVASCULAR SYSTEM IN HEALTHY PEOPLE 
WITH CORONARY HEART DISEASE COMPLICATED BY HEREDITY 

UNDER SHORT TERM PHYSICAL EXERTION

O. BEVZ
Danylo Halytsky Lviv National Medical University 

Functional state of cardiovascular system is one of the major factors that form adap-

tive changes in organism during physical exertion.

Evaluating functional state of cardiovascular system during physical exertion is 

important because normally harmonious functioning of the circulatory system leads to 

a satisfactory level of other physiological systems, provides efficient organism energy 

consumption, contributes to faster recovery and peculiar entering a qualitatively new 

level of functioning.

Reaction of cardiovascular system in healthy people with coronary heart disease 

complicated heredity under short term physical exertion was examined. 

It has been found that short term exercise at 35% and 50% of the appropriate 

maximum oxygen consumption by the body in health people with coronary heart disease 

complicated by heredity leads to the appearance in the major part of surveyed persons 

in this group of adverse reaction types of cardiovascular system.

Analyzing the results of the research, it can be argued that the adequate and the most 

favorable type of reaction of the cardiovascular system to physical exertion is normotonic 

as adaptation to stress is due to increase of pulse pressure. Other types of reaction may 

indicate a functional deficiency in cardiovascular system reaction to physical exertion. 

Hepotonic type of reaction is irrational for the heart as it is characterized by pronounced 

chronotropic type and slight increase in stroke volume of the heart.

Changes in hemodynamic parameters obtained during the study suggest that in healthy 

people with coronary heart disease complicated by heredity even short term physical exer-

tion requires more intense energy supply of the myocardium than in healthy people with 

uncomplicated heredity. Severe types of cardio-vascular system reaction, which occurred 
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in healthy individuals with uncomplicated heredity, caused by the execution of more 

intensive short term physical exertion. The appearance of types of adverse reactions in 

healthy individuals with coronary heart disease complicated by heredity as a response to 

short-term physical activity indicates decreased adaptive capacity of the cardiovascular 

system and the tension of regulatory adaptation mechanisms in the organism.

To objectively estimate functional system in healthy people with coronary heart disease 

complicated by heredity physical exertion tests based on the initial state of organism, 

age features and level physical activity should be conducted. 

Study of adaptive reactions development pattern as a response to physical exertion 

let us develop programmed dosages of nonspecific remedies (including physical exertion) 

to maintain optimal adaptive changes in the organism. All this defines future prospects 

of such researches. 

Key words: adaptation, physical exertion, functional state of cardiovascular system.
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Ñòàí ê³ñòêîâî¿ òêàíèíè íà òë³ â³êîâèõ 

ìîðôîôóíêö³îíàëüíèõ çì³í ïðèùèòîïîä³áíèõ çàëîç

Ïðîáëåìà ðîçâèòêó îñòåîïîðîçó ïðè ä³àãíîñòóâàíí³ ïàòîëîã³¿ 
ïðèùèòîïîä³áíèõ çàëîç (ÏÙÇ) çóìîâèëà ïîãëèáëåíå âèâ÷åííÿ ìåòà-
áîë³çìó ê³ñòêîâî¿ òêàíèíè [3, 6, 7]. Çíà÷íà óâàãà äîñë³äíèê³â çîñå-
ðåäæåíà, ó ïåðøó ÷åðãó, íà àíàë³ç³ ìåõàí³çì³â ïðîÿâó ïåðâèííîãî 
ã³ïåðïàðàòèðî¿äèçìó ïåðåâàæíî ó æ³íîê ïîñòìåíîïàóçàëüíîãî â³êó, 
ó ÿêèõ ô³ç³îëîã³÷íî çóìîâëåíà âòðàòà ê³ñòêîâî¿ ìàñè òàêîæ âíàñë³-
äîê çíèæåííÿ åíäîêðèííî¿ ôóíêö³¿ ÿº÷íèê³â [8–14]. Ïðîòå íå ÷àñòî 
ó ë³òåðàòóð³ âèñâ³òëþþòü ìîðôîôóíêö³îíàëüí³ îñîáëèâîñò³ ê³ñòêîâî¿ 
òêàíèíè (ÊÒ) ïîðÿä ³ç â³êîâèìè çì³íàìè ÏÙÇ òà íà òë³ ì³íåðàëüíîãî 
îáì³íó çàëåæíî â³ä ñòàò³.

Ìåòà äîñë³äæåííÿ – ïðîâåñòè ïîð³âíÿëüíèé àíàë³ç ñòàíó ê³ñòêîâî¿ 
òêàíèíè íà òë³ ìîðôîôóíêö³îíàëüíèõ çì³í ÏÙÇ ó â³êîâîìó àñïåêò³ 
òà çàëåæíî â³ä ñòàò³.

Ìàòåð³àë ³ ìåòîäè äîñë³äæåíü. Àóòîïñ³éíèé ìàòåð³àë ÏÙÇ òà ÊÒ 
(ç ä³ëÿíêè âåðõíüî¿ ïåðåäíüî¿ êëóáîâî¿ îñò³) ÷îëîâ³ê³â ³ æ³íîê ð³ç-
íèõ â³êîâèõ ãðóï îòðèìóâàëè ó Ëüâ³âñüêîìó ïàòîëîãî-àíàòîì³÷íîìó 
áþðî ï³ä ÷àñ ïðîâåäåííÿ ïîòî÷íèõ ðîçòèí³â çà â³äñóòíîñò³ â àíàìíåç³ 
òà ïàòîìîðôîëîã³÷íîìó çàêëþ÷åíí³ õâîðîá, ùî ìîãëè âïëèíóòè íà 
ðåçóëüòàòè ïðîâåäåíèõ äîñë³äæåíü. Âåñü ìàòåð³àë áóëî ïîä³ëåíî íà 
÷îòèðè â³êîâ³ ãðóïè: ² ãðóïà – çð³ëèé â³ê (30–44 ðîêè), ²² ãðóïà – 
ñåðåäí³é â³ê (45–59 ðîê³â), ²²² ãðóïà – ïîõèëèé â³ê (60–74 ðîêè), IV 
ãðóïà – ñòàðå÷èé â³ê (75–90 ðîê³â), îêðåìî ÷îëîâ³êè (n=20) òà æ³íêè 
(n=20). Ìàòåð³àë îòðèìóâàëè çã³äíî ç âèìîãàìè íîðì á³îåòèêè. 

Ìàòåð³àë ÏÙÇ òà ÊÒ ô³êñóâàëè ó 4%-ìó íåéòðàëüíîìó ðîç÷èí³ 
ôîðìàëüäåã³äó âïðîäîâæ äîáè, òà íàäàë³ â³í çàçíàâàâ ã³ñòîëîã³÷íî¿ 
îáðîáêè. ÊÒ äåêàëüöèíóâàëè ó 7%-ìó ðîç÷èí³ àçîòíî¿ êèñëîòè, çì³-
íþþ÷è éîãî ÷åðåç êîæí³ 48 ãîä òà îäíî÷àñíî êîíòðîëþâàëè ñòóï³íü 
äåêàëüöèíàö³¿ ïðåïàðóâàëüíîþ ãîëêîþ. Ùîá óíèêíóòè íàáðÿêàííÿ 
òêàíèí ³ ÷àñòêîâî¿ íåéòðàë³çàö³¿, ìàòåð³àë ïåðåíîñèëè ó 5%-é ðîç-
÷èí àëþìî-êàë³ºâèõ ãàëóí³â íà 48 ãîä, ïðîìèâàëè ó âîäîïðîâ³äí³é 
âîä³ âïðîäîâæ äîáè òà çàëèâàëè â ïàðàïëàñò, âèãîòîâëÿëè ñåð³éí³ 
çð³çè òîâùèíîþ 7 ìêì. Äëÿ çàãàëüíîã³ñòîëîã³÷íèõ äîñë³äæåíü çð³çè 
çàôàðáîâóâàëè ãåìàòîêñèë³íîì òà åîçèíîì [2]. Øë³ôè ê³ñòîê âèêî-
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