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Ïóáë³êàö³ÿ º ôðàãìåíòîì êîìïëåêñíî¿ äåðæàâ-
íî¿ áþäæåòíî¿ òåìè «Îðãàíí³ åôåêòè ìåëàòîí³íó» 
(¹ äåðæàâíî¿ ðåºñòðàö³¿ 0109U002265) äåðæàâíî¿ 
áþäæåòíî¿ ïðîãðàìè «Ôóíäàìåíòàëüí³ äîñë³äæåííÿ 
ó âèùèõ íàâ÷àëüíèõ çàêëàäàõ òà íàóêîâèõ óñòàíîâàõ» 
Ì³í³ñòåðñòâà Óêðà¿íè ó ñïðàâàõ ñ³ì’¿, ìîëîä³ òà ñïîð-
òó (ÊÏÊÂ 2201020). 

Âñòóï. Ñó÷àñíèé ñïîðò âèñîêèõ äîñÿãíåíü õà-
ðàêòåðèçóºòüñÿ àêòèâíèì âïðîâàäæåííÿì ³íîâà-
ö³éíèõ òåõíîëîã³é çàáåçïå÷åííÿ òðåíóâàëüíî-çìà-
ãàëüíîãî ïðîöåñó. Îäíèì ³ç ìåäèêî-á³îëîã³÷íèõ 
íàïðÿìê³â ñïðàâæí³õ òåõíîëîã³é º ìåòîäè ìîëåêó-
ëÿðíî¿ ä³àãíîñòèêè. 

Íà äàíèé ìîìåíò âæå íå ï³äëÿãàº ñóìí³âó, ùî íå-
çàëåæíî â³ä ïðîôåñ³éíî¿ ñôåðè, äîñÿãíóòè óñï³õó 
â í³é ìîæå ëèøå ñõèëüíà äî öüîãî âèäó ä³ÿëüíîñò³ 
ëþäèíà [1]. Ùî æ ñòîñóºòüñÿ òàêî¿ ñôåðè ëþäñüêî¿ 
ä³ÿëüíîñò³, ÿê ñïîðò (îñîáëèâî ñïîðò âèñîêèõ äîñÿã-
íåíü), òî â öüîìó âèïàäêó ñïàäêîâà îáóìîâëåí³ñòü 
ñïîðòèâíî¿ îáäàðîâàíîñò³ º áåçñóìí³âíîþ [4, 5]. Â 
ñïðàâæí³é ÷àñ âèçíàíî àêñ³îìîþ, ùî âèñîêèõ ñïîð-
òèâíèõ äîñÿãíåíü ìîæå äîñÿãíóòè ëèøå òàëàíîâèòà 
ëþäèíà, ÿêà âîëîä³º ïåâíèì íàáîðîì ãåíåòè÷íèõ 
ïåðåäóìîâ äî äàíîãî âèäó ä³ÿëüíîñò³ [2]. 

Çàäà÷à ìîëåêóëÿðíî¿ ãåíåòèêè ñïîðòó ïîëÿãàº â 
òîìó, ùîá çàáåçïå÷èòè êîæíîìó ñïîðòñìåíó óìîâè, 
íåîáõ³äí³ äëÿ ïîâíî¿ ðåàë³çàö³¿ éîãî ãåíåòè÷íîãî ïî-
òåíö³àëó [3]. Ðîçðîáëåí³ ³ç çàñòîñóâàííÿì ñóìàð-
íîãî ï³äõîäó ïðèíöèïè ìîëåêóëÿðíî¿ ä³àãíîñòèêè 
ñïàäêîâî¿ ñõèëüíîñò³ ëþäèíè äî ðóõîâî¿ ä³ÿëüíîñò³ 
ìîæóòü áóòè âèêîðèñòàí³ äëÿ ñòâîðåííÿ ä³àãíîñòè÷-
íèõ êîìïëåêñ³â, ñïðÿìîâàíèõ íà îö³íêó ãåíåòè÷íîãî 
ïîòåíö³àëó â ðîçâèòêó ³ ïðîÿâ³ ô³çè÷íèõ çä³áíîñòåé 
òà ³íøèõ îçíàê, ÿê³ º çíà÷óùèìè â óìîâàõ ñïîðòèâ-
íî¿ ä³ÿëüíîñò³, â ï³äáîð³ íàéá³ëüø îïòèìàëüíèõ âèä³â 
ñïîðòó. Ñàìå òîìó êîæåí ñïîðòñìåí ïîâèíåí ìàòè 
ãåíåòè÷íèé ïàñïîðò, â ÿêîìó ïîâèíí³ áóòè çàçíà÷åí³ 
âàð³àíòè ãåí³â, íåîáõ³äíèõ äëÿ äîñÿãíåííÿ âèñîêèõ 
ñïîðòèâíèõ ðåçóëüòàò³â â îáðàíîìó âèä³ ñïîðòó, ð³âí³ 
åêñïðåñ³¿ öèõ ãåí³â ó ñïîêî¿ ³ ïðè ô³çè÷íîìó íàâàí-
òàæåíí³, à òàêîæ ãåíè ðèçèêó âèíèêíåííÿ ³ ðîçâèòêó 
ïðîôåñ³éíèõ ñïîðòèâíèõ ïàòîëîã³é [1]. 

Àíàë³ç íàóêîâèõ ë³òåðàòóðíèõ äæåðåë, äîçâîëèâ 
âñòàíîâèòè, ùî ó ìîëåêóëÿðí³é ãåíåòèö³ ñïîðòó º 

ðîáîòè ïî ïåâíèì ìîëåêóëÿðíî-ãåíåòè÷íèì ìàðêå-
ðàì ñïîðòèâíî¿ îáäàðîâàíîñò³ ëþäèíè òà âèçíà÷åíà 
ðîëü, ÿêó âîíè â³ä³ãðàþòü ó ñõèëüíîñò³ äî âèêîíàí-
íÿ ô³çè÷íî¿ ä³ÿëüíîñò³, ïîâ’ÿçàíî¿ ç ïðîÿâîì ïåâíèõ 
ðóõîâèõ çä³áíîñòåé. Àëå â³äñóòí³ äàí³ ïðî çíà÷åííÿ 
äàíèõ ìàðêåð³â äëÿ ñïîðòèâíîãî â³äáîðó äî àêàäå-
ì³÷íîãî âåñëóâàííÿ. 

Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ ìîæëè-
âîñò³ ïðîâåäåííÿ ñïîðòèâíîãî â³äáîðó äî àêàäåì³÷-
íîãî âåñëóâàííÿ íà ï³äñòàâ³ ðåçóëüòàò³â ìîëåêóëÿð-
íî-ãåíåòè÷íîãî àíàë³çó ïîë³ìîðôíèõ âàð³àíò³â ãåí³â 
ñõèëüíîñò³ äî ïðîÿâó ³ ðîçâèòêó ô³çè÷íèõ çä³áíîñòåé 
ó ñïîðòñìåí³â-âåñëÿð³â âèñîêî¿ êâàë³ô³êàö³¿. 

Îá’ºêò ³ ìåòîäè äîñë³äæåííÿ. Âèçíà÷àâñÿ 
ðîçïîä³ë ÷àñòîò àëåëåé ãåí³â ACE, ACTN3, ADRB2, 
AMPD1, CNB, COL1A1, EPAS1, HIF1A, MB, NOS, 
PPARA, PPARD, PPARG, PPARGC1A, UCP2 ³ UCP3. 
Äëÿ öüîãî áóëî ïðîâåäåíå äîñë³äæåííÿ ÷àñòîòè àëå-
ëåé ³ ¿õ êîìá³íàö³é, òîáòî ãåíåòè÷íèõ ìàðêåð³â. ßêùî 
÷àñòîòà ïåâíîãî ãåíåòè÷íîãî ìàðêåðà áóëà â ïðî-
öåíòíîìó ñï³ââ³äíîøåíí³ çíà÷èìå âèùå, òî äàíèé 
ìàðêåð ìîæíà áóëî ââàæàòè ñïðèÿòëèâèì äëÿ çà-
íÿòü àêàäåì³÷íèì âåñëóâàííÿì, à òàêîæ ðîçâèòêó ³ 
ïðîÿâó ó ñïîðòñìåí³â òàêèõ ô³çè÷íèõ çä³áíîñòåé, ÿê 
ñèëà, âèòðèâàë³ñòü ³ øâèäê³ñòü. 

Ó äîñë³äæåíí³ âçÿëî ó÷àñòü 40 ÷îëîâ³ê – 2 ãðóïè 
ïî 20 ÷îëîâ³ê ó êîæí³é. Åêñïåðèìåíòàëüíó ãðóïó 
ñêëàëè ïðîôåñ³éí³ ñïîðòñìåíè, ùî ñïåö³àë³çóþòüñÿ 
â àêàäåì³÷íîìó âåñëóâàíí³. Íà ìîìåíò ïðîâåäåííÿ 
äîñë³äæåíü, 17 ñïîðòñìåí³â áóëè ìàéñòðàìè ñïîð-
òó é 3 – ìàéñòðàìè ñïîðòó ì³æíàðîäíîãî êëàñó. Â³ê 
ó÷àñíèê³â åêñïåðèìåíòàëüíî¿ ãðóïè ñòàíîâèâ â³ä 
19 äî 25 ðîê³â. Êîíòðîëüíó ãðóïó ñêëàëè ñòóäåíòè 
âóç³â ç â³äñóòí³ñòþ ñòàæó ðåãóëÿðíèõ çàíÿòü ïåâíèì 
âèäîì ñïîðòó é ñïîðòèâíèõ ðîçðÿä³â. Â³ê ó÷àñíèê³â 
ãðóïè ïîð³âíÿííÿ ñòàíîâèâ â³ä 17 äî 21 ðîêó. 

Ìîëåêóëÿðíî-ãåíåòè÷íå äîñë³äæåííÿ ñêëàäà-
ëîñü ç ï’ÿòè ïîñë³äîâíèõ åòàï³â: îòðèìàííÿ ³ çáå-
ð³ãàííÿ á³îëîã³÷íîãî ìàòåð³àëó; åêñòðàêö³ÿ ÄÍÊ ç 
á³îëîã³÷íîãî ìàòåð³àëó; àìïë³ô³êàö³ÿ ÄÍÊ; ñåïàðàö³ÿ 
ÄÍÊ ³ ³íòåðïðèòàö³ÿ îòðèìàíèõ ðåçóëüòàò³â. 

Ðåçóëüòàòè äîñë³äæåíü òà ¿õ îáãîâîðåííÿ. 
Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò àëåëåé çà Alu Ins/Del 
I>D-³íñåðö³éíî-äåëåö³éíèì ïîë³ìîðô³çìîì ó 16-ìó 
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³íòðîí³ ãåíà àíã³îòåíçèí-1 êîíâåðòóþ÷îãî ôåð-
ìåíòà (angiotensin I-converting enzyme – ACE) íàìè 
áóëè îòðèìàí³ íàñòóïí³ ðåçóëüòàòè. Ïðåâàëþþ÷îþ 
àëåëëþ â åêñïåðèìåíòàëüí³é ãðóï³ áóëî âèçíà÷åíî 
àëåëü DD. Ó ö³é ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 60 %. Àëåëü 
DI ðîçïîä³ëèëàñü ç ÷àñòîòîþ 40 %. Ó ãðóï³ ïîð³âíÿí-
íÿ ÷àñòîòà ðîçïîä³ëó DD ñêëàëà 35 %, à DI – 65 %. 
Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò àëåëåé çà R577X C>T-
ïîë³ìîðô³çìîì ó 16-ìó åêçîí³ ãåíà àëüôà-àêòèí³íó 
3 (actinin, alpha 3 – ACTN3) íàìè áóëè îòðèìàí³ íà-
ñòóïí³ ðåçóëüòàòè. Ïðåâàëþþ÷îþ àëåëëþ â åêñïåðè-
ìåíòàëüí³é ãðóï³ áóëî âèçíà÷åíî àëåëü TT. Ó ö³é ãðóï³ 
¿¿ ÷àñòîòà ñêëàëà 55 %. Àëåëü CC ðîçïîä³ëèëàñü ç 
÷àñòîòîþ 30 %, à àëåëü CT – ç ÷àñòîòîþ 15 %. Ó ãðóï³ 
ïîð³âíÿííÿ ÷àñòîòà TT ³ ÑÑ ñêëàëà 35 %, à CT – 30 %. 
Ïðîàíàë³çóâàâøè ðîçïîä³ë ÷àñòîò àëåëåé çà G16R 
G>A-ïîë³ìîðô³çìîì ó 1-ìó åêçîí³ ãåíà áåòà-2 àäðå-
íåðã³÷íîãî ðåöåïòîðà (Beta-2 adrenergic receptor 
– ADRB2), íàìè áóëà âèçíà÷åíà ïðåâàëþþ÷à â åêñ-
ïåðèìåíòàëüí³é ãðóï³ àëåëü – GG. Ó ö³é ãðóï³ ¿¿ ÷àñ-
òîòà ñêëàëà 55 %. Ðîçïîä³ë àëåë³ GA – 45 %. Ó ãðóï³ 
ïîð³âíÿííÿ, àëåë³ ðîçïîä³ëèëèñü íàñòóïíèì ÷èíîì: 
GG – 40 %, GA – 60 %. Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò 
àëåëåé çà Q12X 34 C>T-ïîë³ìîðô³çìîì ó 2-ìó åêçî-
í³ ãåíà àäåíîçèí-ìîíîôîñôàò äåçàì³íàçè (ÀÌÔÄ), 
(AMP deaminase 1 – AMPD1), ïðåâàëþþ÷îþ àëåë-
ëþ â åêñïåðèìåíòàëüí³é ãðóï³ íàìè áóëî âèçíà÷åíî 
àëåëü CC. Ó ö³é ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 50 %. Àëåë³ 
CT ³ ÒÒ ðîçïîä³ëèëàñü ð³âíîì³ðíî, ç ÷àñòîòîþ 25 %. 
Ó ãðóï³ ïîð³âíÿííÿ òåæ ïðåâàëþâàëà àëåëü CÑ ç ÷àñ-
òîòîþ â 40 %. ×àñòîòà æ CÒ ñêëàëà 35 %, à TT – 25 %. 
Àíàë³ç ðîçïîä³ëó ÷àñòîò àëåëåé çà 5 bp Ins/Del I>D-
³íñåðö³éíî-äåëåö³éíèì ïîë³ìîðô³çìîì ãåíà êàëüö³-
íåâð³íó B (calcineurin B – CNB), ïðåâàëþþ÷îþ àëåë-
ëþ â åêñïåðèìåíòàëüí³é ãðóï³, âèÿâèâ àëåëü Ins. Ó ö³é 
ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 65 %. Àëåëü Ins/Del ðîçïîä³-
ëèëàñü ç ÷àñòîòîþ 35 %. Ó ãðóï³ ïîð³âíÿííÿ ÷àñòîòà 
Ins ñêëàëà 45 %, à Ins/Del – 55 %. Ïðîàíàë³çóâàâøè 
ðîçïîä³ë ÷àñòîò àëåëåé çà 1c. IVS2 –441 G>T- ïî-
ë³ìîðô³çìîì ãåíà êîëàãåíó òèï I àëüôà 1 (Collagen, 
type I, alpha 1 – COL1A1), íàìè áóëà âèçíà÷åíà ïðå-
âàëþþ÷à â åêñïåðèìåíòàëüí³é ãðóï³ àëåëü – TT. Ó ö³é 
ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 50 %. Àëåëü GÒ ðîçïîä³ëèëàñü 
ç ÷àñòîòîþ â 35 %, à GG – 15 %. Ó ãðóï³ ïîð³âíÿííÿ 
ñïîñòåð³ãàâñÿ íàñòóïíèé â³äñîòêîâèé ðîçïîä³ë: TT 
– 40 %, GG – 35 % ³ GT – 25 %. Ïðè àíàë³ç³ ðîçïîä³-
ëó ÷àñòîò àëåëåé çà c. IVS1 A>G-ïîë³ìîðô³çìîì ó 
1-ìó ³íòðîí³ ãåíà åíäîòåë³àëüíîãî PAS-äîìåíó ïðî-
òå¿íó 1 (Endothelial PAS domain-containing protein 1 – 
EPAS1), ïðåâàëþþ÷îþ àëåëëþ â åêñïåðèìåíòàëüí³é 
ãðóï³ íàìè áóëî âèçíà÷åíî àëåëü AA. Ó ö³é ãðóï³ ¿¿ ÷àñ-
òîòà ñêëàëà 60 %. Àëåëü AG ðîçïîä³ëèëàñü ç ÷àñòî-
òîþ 40 %. Ó ãðóï³ ïîð³âíÿííÿ, íàâïàêè ïðåâàëþâàëà 
àëåëü AG ç ÷àñòîòîþ â – 60 %. ×àñòîòà æ AA ñêëàëà 
40 %. Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò àëåëåé çà P582S 
C>T-ïîë³ìîðô³çìîì ó 12-ìó åêçîí³ ãåíà ÷èííèêà, ³í-
äóêóºìîãî ã³ïîêñ³ºþ 1 àëüôà (Hypoxia-inducible factor 
1, alpha subunit – HIF1A) íàìè áóëè îðòèìàí³ íàñòóïí³ 
ðåçóëüòàòè. Ïðåâàëþþ÷îþ àëåëëþ â åêñïåðèìåí-
òàëüí³é ãðóï³, áóëî âèÿâëåíî àëåëü TT. Ó ö³é ãðóï³ ¿¿ 
÷àñòîòà ñêëàëà 45 %. Àëåëü CC ðîçïîä³ëèëàñü ç ÷àñ-
òîòîþ â 30 %, àëåëü CT – 25 %. Ó ãðóï³ ïîð³âíÿííÿ 

÷àñòîòà TT ñêëàëà 30 %, CC – òåæ 30 %, à CT – 40 %. 
Ïðîàíàë³çóâàâøè ðîçïîä³ë ÷àñòîò àëåëåé çà A79G 
A>G-ïîë³ìîðô³çìîì ãåíà ì³îãëîá³íó (Myoglobin 
– MB), íàìè áóëà âèçíà÷åíà ïðåâàëþþ÷à â åêñïå-
ðèìåíòàëüí³é ãðóï³ àëåëü – AA. Ó ö³é ãðóï³ ¿¿ ÷àñòîòà 
ñêëàëà 65 %. Àëåëü AG ðîçïîä³ëèëàñü ç ÷àñòîòîþ â 
35 %. Ó ãðóï³ ïîð³âíÿííÿ ÷àñòîòà ðîçïîä³ëó AA òà AG 
áóëà îäíàêîâîþ – 50 %. Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò 
àëåëåé çà E298D G>T-ïîë³ìîðô³çìîì ó 7-ìó åêçî-
í³ ãåíà ñèíòàçè îêñèäó àçîòó (Nitric oxide synthases 
– NOS3), ïðåâàëþþ÷îþ àëåëëþ â åêñïåðèìåíòàëü-
í³é ãðóï³ íàìè áóëî âèçíà÷åíî àëåëü TT. Ó ö³é ãðóï³ 
¿¿ ÷àñòîòà ñêëàëà 40 %. Àëåë³ GG ³ GT ðîçïîä³ëèëèñÿ 
ç ð³âíîþ ÷àñòîòîþ – 30 %. Ó ãðóï³ ïîð³âíÿííÿ àëåëü 
TT ïåðåáóâàëà ç ÷àñòîòîþ â 30 %. ×àñòîòà àëåë³ GG 
ñêëàëà 25 %, à GT – 45 %. Àíàë³ç ðîçïîä³ëó ÷àñòîò 
àëåëåé çà c. IVS7 2528 G>C-ïîë³ìîðô³çìîì ó 7-ìó 
³íòðîí³ ãåíà àëüôà-ðåöåïòîðà, àêòèâóºìîãî ïðî-
ë³ôåðàòîðàìè ïåðîêñ³ñîì (peroxisome proliferator-
activated receptor alpha gene – PPARA), ïðåâàëþ-
þ÷îþ àëåëëþ â åêñïåðèìåíòàëüí³é ãðóï³, âèÿâèâ 
àëåëü CC. Ó ö³é ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 70 %. Àëåëü GC 
ðîçïîä³ëèëàñü ç ÷àñòîòîþ â 30 %. Ó ãðóï³ ïîð³âíÿí-
íÿ ñïîñòåð³ãàâñÿ íàñòóïíèé ãåíîòèï³÷íèé ðîçïîä³ë: 
ÑÑ – 35 %, GC – 65 %. Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò 
àëåëåé çà P12A 34 C>G-ïîë³ìîðô³çìîì ó 7-ìó ³íòðî-
í³ ãåíà ãàììà-ðåöåïòîðà, àêòèâóºìîãî ïðîë³ôåðà-
òîðàìè ïåðîêñ³ñîì (peroxisome proliferator-activated 
receptor gamma gene – PPARG), ïðåâàëþþ÷îþ àëåë-
ëþ â åêñïåðèìåíòàëüí³é ãðóï³, íàìè áóëî âèÿâëåíî 
àëåëü CC. Ó ö³é ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 45 %. Àëåëü CG 
ðîçïîä³ëèëàñü ç ÷àñòîòîþ â 30 %, GG – 25 %. Ó ãðóï³ 
ïîð³âíÿííÿ ÷àñòîòà ÑÑ ñêëàëà 30 %, ÑG – 45 %. Àëåëü 
GG, ÿê ³ â åêñïåðèìåíòàëüí³é ãðóï³ ñòàíîâèëà 25 %. 
Ïðîàíàë³çóâàâøè ðîçïîä³ë ÷àñòîò àëåëåé çà G482S 
G>A- ïîë³ìîðô³çìîì ó 8-ìó åêçîí³ ãåíà 1-àëüôà-
êîàêò³âàòîðà ãàììà-ðåöåïòîðà, àêòèâóºìîãî ïðî-
ë³ôåðàòîðàìè ïåðîêñ³ñîì (peroxisome proliferator-
activated receptor-gamma coactivator-1-alpha gene 
– PPARGC1A), íàìè áóëà âèçíà÷åíà ïðåâàëþþ÷à â 
åêñïåðèìåíòàëüí³é ãðóï³ àëåëü – GG. Ó ö³é ãðóï³ ¿¿ 
÷àñòîòà ñêëàëà 60 %. Àëåëü GA ðîçïîä³ëèëàñü ç ÷àñ-
òîòîþ â 40 %. Ó ãðóï³ ïîð³âíÿííÿ ÷àñòîòà ðîçïîä³ëó 
GG ñêëàëà 35 %, à GA – 65 %. Ïðîàíàë³çóâàâøè ðîç-
ïîä³ë ÷àñòîò àëåëåé çà +294 T>C-ïîë³ìîðô³çìîì 
ó 4-ìó åêçîí³ ãåíà äåëüòà-ðåöåïòîðà, àêòèâóº-
ìîãî ïðîë³ôåðàòîðàìè ïåðîêñ³ñîì (peroxisome 
proliferator-activated receptor delta gene – PPARD), 
íàìè áóëà âèçíà÷åíà ïðåâàëþþ÷à â åêñïåðèìåí-
òàëüí³é ãðóï³ àëåëü – TT. Ó ö³é ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 
55 %. Àëåëü TC ðîçïîä³ëèëàñü ç ÷àñòîòîþ â 35 %. Ó 
ãðóï³ ïîð³âíÿííÿ ÷àñòîòà ðîçïîä³ëó TT ñêëàëà 30 %, 
à TC – 70 %. Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò àëåëåé çà 
–842 A>G-ïîë³ìîðô³çìîì ó 1-ìó ³íòðîí³ ãåíà äåëü-
òà-ðåöåïòîðà, àêòèâóºìîãî ïðîë³ôåðàòîðàìè ïå-
ðîêñ³ñîì (peroxisome proliferator-activated receptor 
delta gene – PPARD), ïðåâàëþþ÷îþ àëåëëþ â åêñïå-
ðèìåíòàëüí³é ãðóï³ íàìè áóëî âèçíà÷åíî àëåëü AA. 
Ó ö³é ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 60 %. Àëåëü AG ðîçïîä³-
ëèëàñü ç ÷àñòîòîþ 40 %. Ó ãðóï³ ïîð³âíÿííÿ íàâïàêè 
ïðåâàëþâàëà àëåëü AG ç ÷àñòîòîþ â 65 %. ×àñòîòà æ 
AA ñêëàëà 35 %. Ïðè àíàë³ç³ ðîçïîä³ëó ÷àñòîò àëåëåé 
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çà A55V C>T-ïîë³ìîðô³çìîì ãåíà ì³òîõîíäð³àëü-
íîãî ðîç’ºäíóâàëüíîãî á³ëêà 2 (uncoupling protein 2 
– UCP2), ïðåâàëþþ÷îþ àëåëëþ â åêñïåðèìåíòàëü-
í³é ãðóï³ íàìè áóëî âèçíà÷åíî àëåëü TT. Ó ö³é ãðóï³ ¿¿ 
÷àñòîòà ñêëàëà 55 %. Àëåëü CT ðîçïîä³ëèëàñü ç ÷àñ-
òîòîþ 25 %. CC – 20 %. Ó ãðóï³ ïîð³âíÿííÿ ïðåâàëþ-
âàëà àëåëü ÑT ç ÷àñòîòîþ â 45 %. ×àñòîòà æ TT ñêëà-
ëà 35 %, à CC – 20 %. Àíàë³ç ðîçïîä³ëó ÷àñòîò àëåëåé 
çà –55 C>T-ïîë³ìîðô³çìîì ãåíà ì³òîõîíäð³àëüíîãî 
ðîç’ºäíóâàëüíîãî á³ëêà 3 (uncoupling protein 3 – 
UCP3), ïðåâàëþþ÷îþ àëåëëþ â åêñïåðèìåíòàëüí³é 
ãðóï³, âèÿâèâ àëåëü CC. Ó ö³é ãðóï³ ¿¿ ÷àñòîòà ñêëàëà 
75 %. Àëåëü CT ðîçïîä³ëèëàñü ç ÷àñòîòîþ â 25 %. Ó 
ãðóï³ ïîð³âíÿííÿ ÷àñòîòà ÑÑ ñêëàëà 45 %, à ÑT – 55 %. 

Òàêèì ÷èíîì, êîìïëåêñíèé àíàë³ç çà ðåçóëüòàòà-
ìè ãåíîòèïóâàííÿ äîçâîëèâ âñòàíîâèòè êîìá³íàö³¿ 
àëåëåé, ÿê³ íàéá³ëüøå ÷àñòî çóñòð³÷àþòüñÿ ñåðåä 
åêñïåðèìåíòàëüíî¿ ãðóïè. Äëÿ ãåíà ACE, öå àëåëü 
– DD, ACTN3 – TT, ADRB2 – GG, AMPD1 – CC, CNB 
– Ins, COL1A1 Sp – TT, EPAS1 – AA, HIF1A – TT, MB – 
AA, NOS3 – TT, PPARA – CC, PPARD (+294 T>C) – TT, 
PPARD (–842 A>G) – AA, PPARG – CC, PPARGC1A – 
GG, UCP2 – TT ³ UCP3 – CC (ðèñ.). 

Ó ïðîöåñ³ ïðîâåäåííÿ ãåíîòèïóâàííÿ, áóëè òàêîæ 
âèçíà÷åí³ êîìá³íàö³¿ àëåëåé, ÿê³ íåáàæàí³ ïðè ïðî-
âåäåíè â³äáîðó äî àêàäåì³÷íîãî âåñëóâàííÿ é âèäè 
ñïîðòó ç ïåðåâàãîþ òàêèõ ô³çè÷íèõ çä³áíîñòåé, ÿê 
ñèëà, âèòðèâàë³ñòü ³ øâèäê³ñòü. Äëÿ ãåíà ACE, öå – 
D/I, ACTN3 – àëåë³ ÑÑ ³ ÑT, ADRB2 – AA ³ GA, AMPD1 
– CT ³ ÒÒ, CNB – Ins/Del, COL1A1 Sp – GG ³ GT, EPAS1 – 
AG ³ GG, HIF1A – CC ³ CT, MB – AG ³ GG, NOS3 – GG ³ GT, 
PPARA – GC ³ GG, PPARD (+294 T>C) – CC ³ TC, PPARD 
(–842 A>G) – AG ³ GG, PPARG – CG ³ GG, PPARGC1A – 
AA ³ GA, UCP2 – CC ³ CT ³ UCP3 – CT ³ TT. 

Îòðèìàí³ ðåçóëüòàòè äîçâîëÿþòü çðîáèòè âè-
ñíîâîê ïðî òå, ùî ïåðåâàæàþ÷³ ó ñïîðòñìåí³â-âåñ-
ëÿð³â êîìá³íàö³¿ àëåëåé, º êîìá³íàö³ÿìè ñõèëüíîñò³ 
äî âèêîíàííÿ ô³çè÷íî¿ ä³ÿëüíîñò³, ïîâ’ÿçàíî¿ ³ç ïðî-
ÿâîì ñèëè, âèòðèâàëîñò³ ³ øâèäêîñò³ é ñõèëüíîñò³ äî 
çàíÿòü àêàäåì³÷íèì âåñëóâàííÿì. Äàí³ êîìá³íàö³¿ 
àëåëåé, ìîæóòü áóòè ðåêîìåíäîâàí³ â ÿêîñò³ ä³àãíîñ-
òè÷íîãî êîìïëåêñó ãåíåòè÷íèõ ìàðêåð³â äëÿ îö³íêè 

ñõèëüíîñò³ äî ðîçâèòêó é ïðîÿâó ñèëè, âèòðèâàëîñò³ 
é øâèäêîñò³. À ïðè îäåðæàíí³ ïîçèòèâíèõ ðåçóëüòà-
ò³â – ïðîâåäåííÿ óñï³øíîãî â³äáîðó ó âèäè ñïîðòó, ç 
ïåðåâàæíèì ïðîÿâîì âèùåâêàçàíèõ ô³çè÷íèõ çä³-
áíîñòåé, ³ äî àêàäåì³÷íîãî âåñëóâàííÿ. Ï³ñëÿ ïðîâå-
äåííÿ ñïîðòèâíîãî â³äáîðó, äàíèé êîìïëåêñ ìîæíà 
çàñòîñîâóâàòè äëÿ çä³éñíåííÿ ³íäèâ³äóàë³çàö³¿ òðå-
íóâàëüíîãî ïðîöåñó ³ ï³äâèùåííÿ éîãî åôåêòèâíîñò³. 

Ó ïåðñïåêòèâè ïîäàëüøèõ ðîçðîáîê àâòîð³â â 
ãàëóç³ ìîëåêóëÿðíî¿ ãåíåòèêè ñïîðòó, âõîäèòü ïðîâå-
äåííÿ äîñë³äæåíü ïîë³ìîðôíèõ âàð³àíò³â íàñòóïíèõ 
ãåí³â ñõèëüíîñò³ äî ïðîÿâó ³ ðîçâèòêó ô³çè÷íèõ çä³-
áíîñòåé: ADRA2A, APOE, AR, ATP1A2, BDKRB2, CKM, 
EPOR, GABPB1, GNB3, HBB, HFE, IGF1, IL15, IL15RA, 
KCNJ11, NFATC4, NRF1, PPARGC1B, RETN, TFAM, 
TNF, VEGF, VEGFR2, VDR, à òàêîæ mtDNA ³ Y-DNA. 

Ðèñ. Ä³àãðàìà ðîçïîä³ëó ïðåâàëþþ÷èõ àëåëåé â åêñ-
ïåðèìåíòàëüí³é ãðóï³ (ðÿä 1) ³ ãðóï³ ïîð³âíÿííÿ (ðÿä 2) 

(n=40): 1 – ãåí ACE; 2 – ACTN3; 3 – ADRB2; 4 – AMPD1; 
5 – CNB; 6 – COL1A1 Sp; 7 – EPAS1; 8 – HIF1A; 9 – MB; 
10 – NOS3; 11 – PPARA; 12 – PPARD; 13 – PPARD; 14 – 

PPARG; 15 – PPARGC1A; 16 – UCP2; 17 – UCP3
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ÓÄÊ 577. 21:796
ÌÎËÅÊÓËßÐÍÎ-ÃÅÍÅÒÈ×ÍÈÉ ÀÍÀË²Ç ÏÎË²ÌÎÐÔ²ÇÌ²Â ÃÅÍ²Â ÑÕÈËÜÍÎÑÒ² ÄÎ ÏÐÎßÂÓ ² ÐÎÇ-

ÂÈÒÊÓ Ô²ÇÈ×ÍÈÕ ÇÄ²ÁÍÎÑÒÅÉ Ó ÑÏÎÐÒÑÌÅÍ²Â, ÙÎ ÑÏÅÖ²ÀË²ÇÓÞÒÜÑß Â ÀÊÀÄÅÌ²×ÍÎÌÓ 
ÂÅÑËÓÂÀÍÍ² 

Êîçèðºâ À. Â., Öåáðæèíñüêèé Î. ². 
Ðåçþìå. Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ ìîæëèâîñò³ ïðîâåäåííÿ ñïîðòèâíîãî â³äáîðó äî àêàäå-

ì³÷íîãî âåñëóâàííÿ íà ï³äñòàâ³ ðåçóëüòàò³â ìîëåêóëÿðíî-ãåíåòè÷íîãî àíàë³çó ïîë³ìîðôíèõ âàð³àíò³â ãåí³â 
ñõèëüíîñò³ äî ïðîÿâó ³ ðîçâèòêó ô³çè÷íèõ çä³áíîñòåé ó ñïîðòñìåí³â-âåñëÿð³â âèñîêî¿ êâàë³ô³êàö³¿. Âèçíà÷àâñÿ 
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ðîçïîä³ë ÷àñòîò àëåëåé ãåí³â ACE, ACTN3, ADRB2, AMPD1, CNB, COL1A1, EPAS1, HIF1A, MB, NOS, PPARA, 
PPARD, PPARG, PPARGC1A, UCP2 ³ UCP3. Âèçíà÷åí³ êîìá³íàö³¿ àëåëåé, ìîæóòü áóòè ðåêîìåíäîâàí³ â ÿêîñò³ 
ä³àãíîñòè÷íîãî êîìïëåêñó ãåíåòè÷íèõ ìàðêåð³â äëÿ îö³íêè ñõèëüíîñò³ äî ðîçâèòêó é ïðîÿâó ñèëè, âèòðèâà-
ëîñò³ é øâèäêîñò³. 

Êëþ÷îâ³ ñëîâà: ìîëåêóëÿðíî-ãåíåòè÷íèé àíàë³ç, ïîë³ìîðô³çìè ãåí³â, ô³çè÷í³ çä³áíîñò³, àêàäåì³÷íå 
âåñëóâàííÿ. 

ÓÄÊ 577. 21:796
ÌÎËÅÊÓËßÐÍÎ-ÃÅÍÅÒÈ×ÅÑÊÈÉ ÀÍÀËÈÇ ÏÎËÈÌÎÐÔÈÇÌÎÂ ÃÅÍÎÂ ÑÊËÎÍÍÎÑÒÈ Ê ÏÐÎßÂËÅ-

ÍÈÞ È ÐÀÇÂÈÒÈÞ ÔÈÇÈ×ÅÑÊÈÕ ÑÏÎÑÎÁÍÎÑÒÅÉ Ó ÑÏÎÐÒÑÌÅÍÎÂ, ÊÎÒÎÐÛÅ ÑÏÅÖÈÀËÈÇÈÐÓ-
ÞÒÑß Â ÀÊÀÄÅÌÈ×ÅÑÊÎÉ ÃÐÅÁËÅ 

Êîçûðåâ À. Â., Öåáðæèíñêèé Î. È. 
Ðåçþìå. Öåëüþ èññëåäîâàíèÿ áûëî îïðåäåëåíèå âîçìîæíîñòè ïðîâåäåíèÿ ñïîðòèâíîãî îòáîðà â àêà-

äåìè÷åñêóþ ãðåáëþ íà îñíîâàíèè ðåçóëüòàòîâ ìîëåêóëÿðíî-ãåíåòè÷åñêîãî àíàëèçà ïîëèìîðôíûõ âàðèàí-
òîâ ãåíîâ ñêëîííîñòè ê ïðîÿâëåíèþ è ðàçâèòèþ ôèçè÷åñêèõ ñïîñîáíîñòåé ó ñïîðòñìåíîâ-ãðåáöîâ âûñîêîé 
êâàëèôèêàöèè. Îïðåäåëÿëîñü ðàñïðåäåëåíèå ÷àñòîò àëëåëåé ãåíîâ ACE, ACTN3, ADRB2, AMPD1, CNB, 
COL1A1, EPAS1, HIF1A, MB, NOS, PPARA, PPARD, PPARG, PPARGC1A, UCP2 è UCP3. Îïðåäåëåííûå êîìáè-
íàöèè àëëåëåé, ìîãóò áûòü ðåêîìåíäîâàíû â êà÷åñòâå äèàãíîñòè÷åñêîãî êîìïëåêñà ãåíåòè÷åñêèõ ìàðêåðîâ 
äëÿ îöåíêè ñêëîííîñòè ê ðàçâèòèþ è ïðîÿâëåíèþ ñèëû, âûíîñëèâîñòè è ñêîðîñòè. 

Êëþ÷åâûå ñëîâà: ìîëåêóëÿðíî-ãåíåòè÷åñêèé àíàëèç, ïîëèìîðôèçìû ãåíîâ, ôèçè÷åñêèå ñïîñîáíîñòè, 
àêàäåìè÷åñêàÿ ãðåáëÿ. 

UDC 577. 21:796
Molecular Genetic Analysis of Polymorphisms of Genes Penchant for Discovery and Development of 

Physical Abilities of the Athletes who Specialize in Rowing
Kozyrev A. V., Tsebrzhinsky O. I. 
Abstract. For almost 100 years after the opening of the secondary laws of Gregor Mendel genetics passed 

triumphant way from natural philosophic understanding of the laws of heredity and variation through experimental 
accumulation of facts formal genetics to molecular biological understanding of the gene structure and function. 
From theoretical constructs of the gene as an abstract unit of heredity – to understanding how its material nature 
fragment of a DNA molecule encoding the amino acid structure of the protein, to the cloning of individual genes to 
create a detailed genetic maps of human and animals, identification of gene mutations which are associated with 
severe hereditary diseases development of molecular biotechnology and genetic engineering that allow organisms 
to obtain directionally with desired hereditary traits, as well as conduct directed correction of mutant human genes, 
ie gene therapy of inherited diseases. Molecular genetics significantly deepened view of humanity the essence of 
life, the evolution of wildlife, structural and functional mechanisms of regulation of individual development. Through 
her achievements have begun to solve global problems related to the protection of its gene pool. In recent years, 
gradually formed a new direction, which can be attributed to functional genomics. An important place is occupied 
by the identification of specific genes due to the development of human motor function. Developed using the total 
approach principles molecular diagnosis of hereditary predisposition to human motor activity can be used to create 
diagnostic systems, aimed at assessing the genetic potential in the development and manifestation of physical 
abilities, and other characteristics, are significant in terms of sports activities in the selection of the most appropriate 
sports and to make recommendations on preservation of health and to optimize the training process, food and 
pharmaceutical support athletes. Problem molecular genetics of sport is to provide every athlete optimal conditions 
necessary for the full realization of its genetic potential. That’s why every athlete should have a genetic passport, 
which must be specified variants of genes necessary to achieve high results in the chosen sport, the expression 
levels of these genes at rest and during exercise, as well as genes and the risk of development of professional 
sports pathologies. Carriage of any alleles «sports» gene does not limit the ability of human occupation sports in 
general. It is important to only select the best kind of child motor activity at the very beginning of his sports career , 
using all sorts of methods for estimating motor giftedness. Interpretation of the results of molecular genetic studies 
should be based on the total contribution of genotypes and alleles of genes in determining genetic susceptibility to 
motor activity and to the development of pathologies professional athletes. The contribution of individual genotypes 
and alleles of genes in the development of physical qualities as a person should be assessed on the basis of the 
literature and own data obtained on samples of athletes and comparison groups. 

The aim of this study was to determine the possibility of sports selection in rowing on the basis of molecular 
genetic analysis of polymorphic variants of the gene expression and the propensity to develop physical abilities 
of athletes rowing qualifications. Determines the distribution of allele frequencies of genes ACE, ACTN3, ADRB2, 
AMPD1, CNB, COL1A1, EPAS1, HIF1A, MB, NOS, PPARA, PPARD, PPARG, PPARGC1A, UCP2 and UCP3. Certain 
combinations of alleles that can be recommended as a diagnostic complex genetic markers to assess the propensity 
to development and expression of strength, endurance and speed. 

Key words: molecular genetic analysis, gene polymorphisms, physical abilities, rowing. 
Ðåöåíçåíò – ïðîô. Îë³éíèê Ñ. À. 
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