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Êîðîíàâ³ðóñíà õâîðîáà (COVID-19) – öå ãîñòðå ³í-
ôåêö³éíå çàõâîðþâàííÿ äèõàëüíèõ øëÿõ³â, çáóäíèêîì 
ÿêî¿ º íîâèé êîðîíàâ³ðóñ SARS-CoV-2. Ãëîáàëüíà 
ïðîãðàìà âàêöèíàö³¿ ïðîòè SARS-CoV-2 ùå òðèâàº, 
³ çàõâîðþâàí³ñòü íà COVID-19 ó âñüîìó ñâ³ò³ çíà÷íî 
çìåíøóºòüñÿ. Òèì íå ìåíø, ñåðåä ì³ëüéîí³â òèõ, õòî 
ïåðåæèâ COVID-19, ÷èñåëüí³ ãðóïè áóäóòü ïîòðåáó-
âàòè äîïîìîãè ÷åðåç ïîñèëåííÿ  êë³í³÷íèõ íàñë³äê³â 
ï³ñëÿ COVID-19. Íàðàç³, ³ñíóº íåîáõ³äí³ñòü ïîøóêó 
ìîëåêóëÿðíèõ á³îìàðêåð³â äëÿ ìîí³òîðèíãó âèíèêíåí-
íÿ òà ïðîãðåñóâàííÿ ïîñò-êîâ³äíîãî ñèíäðîìó. Ç ö³ºþ 
ìåòîþ äîñë³äæóâàëè â³äíîñíó ñåðåäíþ äîâæèíó ä³ëÿ-
íîê õðîìîñîì â ãðóïàõ æ³íîê ðåïðîäóêòèâíîãî â³êó: â 
ãðóï³ ïàö³ºíò³â (n = 64), ùî ïåðåõâîð³ëè íà COVID-19 òà
â êîíòðîëüí³é ãðóï³ (n = 42) æ³íîê òàêîãî æ â³êó. 
Àíàë³ç ïðîâîäèëè ç âèêîðèñòàííÿì ìåòîäó ìóëüòè-
ïëåêñíî¿ ìîíîõðîìíî¿ ê³ëüê³ñíî¿ ÏËÐ â ðåàëüíîìó ÷àñ³ 
íà çðàçêàõ ÄÍÊ âèä³ëåíèõ ç ëåéêîöèò³â ïåðèôåð³éíî¿ 
êðîâ³. Çà ðåçóëüòàòàìè ïðîâåäåíîãî äîñë³äæåííÿ 
âñòàíîâëåíî, ùî â³äíîñíà ñåðåäíÿ äîâæèíà õðîìîñîì 
â ëåéêîöèòàõ ïåðèôåð³éíî¿ êðîâ³, â ãðóï³ õâîðèõ íà 
ÑOVID-19 áóëà ñòàòèñòè÷íî â³ðîã³äíî ìåíøîþ í³æ 
â êîíòðîëüí³é ãðóï³ (ð < 0,05). Îòðèìàí³ ðåçóëüòàòè 
äîçâîëÿþòü ñòâåðäæóâàòè, ùî ñïîñòåðåæóâàíå âêî-
ðî÷åííÿ â³äíîñíî¿ ñåðåäíüî¿ äîâæèíè òåëîìåð ó ãðóï³
ïàö³ºíò³â, ÿê³ ïåðåõâîð³ëè íà ÑOVID-19, ìîæå áóòè 
ñâ³ä÷åííÿì òîãî, ùî ³íôåêö³ÿ SARS-CoV-2 ìîæå áåç-
ïîñåðåäíüî ñïðè÷èíþâàòè åðîç³þ òåëîìåð â êë³òèíàõ 
êðîâ³, çîêðåìà, â ëåéêîöèòàõ. Òàêèì ÷èíîì, âèçíà-
÷åííÿ â³äíîñíî¿ ñåðåäíüî¿ äîâæèíè òåëîìåð ìîæå áó-
òè ³íôîðìàòèâíèì ïðîãíîñòè÷íèì ìàðêåðîì äëÿ 
îö³íêè ðèçèêó òÿæêîñò³ ïåðåá³ãó çàõâîðþâàííÿ íà 
ÑOVID-19 òà ðîçâèòêó ïîñò-êîâ³äíîãî ñèíäðîìó.

Êëþ÷îâ³ ñëîâà: COVID-19, á³îìàðêåð, â³äíîñíà ñåðåäíÿ 
äîâæèíà òåëîìåð, æ³íêè ðåïðîäóêòèâíîãî â³êó.

Âñòóï. Êîðîíàâ³ðóñíà õâîðîáà (COVID-19) – 
öå ãîñòðå ³íôåêö³éíå çàõâîðþâàííÿ äèõàëüíèõ 

øëÿõ³â, çáóäíèêîì ÿêî¿ ÿâëÿºòüñÿ íîâèé êî-
ðîíà â³ðóñ (SARS-CoV-2) ³ çàðàç, â³äïîâ³äíî 
äî íàêàçó Ì³æíàðîäíîãî êîì³òåòó ç òàêñîíîì³¿ 
â³ðóñ³â ìàº íàçâó âàæêèé ãîñòðèé ðåñï³ðàòîð-
íèé ñèíäðîì êîðîíàâ³ðóñ 2 (Velavan et al, 
2020). Ïðî äàíó õâîðîáó ñòàëî â³äîìî ñïåðøó 
31 ãðóäíÿ 2019 ð., êîëè ÂÎÇ áóëà ïðî³íôîð-
ìîâàíà ïðî âèïàäêè ïíåâìîí³é íåâèçíà÷åíî¿ 
ì³êðîáíî¿ åò³îëîã³¿ â ì³ñò³ Óõàíü, ïðîâ³íö³¿ 
Õóáåé, Êèòàé. Ï³ñëÿ ïåðøîãî çàô³êñîâàíîãî 
âèïàäêó ö³º¿ õâîðîáè â Êèòà¿, â³ðóñ øâèäêî 
ïîøèðèâñÿ ïî ³íøèõ êðà¿íàõ Àç³¿, Öåíòðàëü-
íî¿ òà Ï³âí³÷íî¿ ªâðîïè, Àìåðèêè. Çà ë³÷åí³ 
òèæí³ ëîêàëüíèé ñïàëàõ íàáóâ çàãðîçëèâèõ 
îáðèñ³â ³  ïåðåð³ñ â ñâ³òîâó ïðîáëåìó. 30 ñ³÷-
íÿ 2020 ð. ÂÎÎÇ îãîëîñèëà ñïàëàõ COVID-19 
ìàcøòàáíîþ íàäçâè÷àéíîþ ñèòóàö³ºþ ó ãàëóç³ 
îõîðîíè çäîðîâ’ÿ (Ren et al, 2020). Ñòàíîì íà 
1 òðàâíÿ 2021 ð. ê³ëüê³ñòü ³íô³êîâàíèõ SARS-
CoV-2 ïî âñüîìó ñâ³òó äîñÿãëà ìàéæå 170 ìëí. 
òà 3,5 ìëí. ëåòàëüíèõ âèïàäê³â.

Ãëîáàëüíà ïðîãðàìà âàêöèíàö³¿ ïðîòè 
SARS-CoV-2 ùå òðèâàº, ³ çàõâîðþâàí³ñòü íà 
COVID-19 ó âñüîìó ñâ³ò³ çíà÷íî çìåíøóºòüñÿ. 
Òèì íå ìåíø, ñåðåä ì³ëüéîí³â òèõ, õòî ïåðå-
æèâ COVID-19, ÷èñåëüí³ ãðóïè áóäóòü ïîòðå-
áóâàòè äîïîìîãè ÷åðåç ïîñèëåííÿ êë³í³÷íèõ 
íàñë³äê³â ï³ñëÿ COVID-19, âèçíà÷åíèõ ÿê 
ïîñò-êîâ³äíèé ñèíäðîì (Oronsky, 2021; Walitt, 
2021). Íåçâàæàþ÷è íà íèçêó ïðîÿâ³â, ïîâ’ÿ-
çàíèõ ç ïîñò-êîâ³äíèì ñèíäðîìîì, ³ñíóº áðàê 
ïîòåíö³éíî çíà÷óùèõ ìîëåêóëÿðíèõ á³îìàðêå-
ð³â äëÿ ìîí³òîðèíãó âèíèêíåííÿ òà ïðîãðåñó-
âàííÿ ïîñò-êîâ³äíîãî ñèíäðîìó.

Â ïîïåðåäí³õ äîñë³äæåííÿõ áóëè îòðèìàí³ 
äàí³ ïðî âïëèâ â³ðóñíèõ òà áàêòåð³àëüíèõ ³í-
ôåêö³é íà îö³íêó á³îëîã³÷íîãî â³êó âèçíà÷å-
íîãî ÿê DNAmAge, ÿêà çä³éñíþºòüñÿ ç âèêî-
ðèñòàííÿì àíàë³çó äîâæèíè òåëîìåðíèõ ä³ëÿ-
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íîê õðîìîñîì (Horvath, Levine, 2015; Kananen 
et al, 2015; Sabry et al, 2016). Âñòàíîâëåíî, 
ùî êîðîòø³ òåëîìåðè àñîö³éîâàí³ ç ðèçèêîì 
ðîçâèòêó á³ëüø òÿæêèõ ñèìïòîì³â COVID-19 
(Froidure et al, 2020). Âàæëèâî çàçíà÷èòè, ùî 
â ãðóï³ ïàö³ºíò³â ç ïîñò-êîâ³äíèì ñèíäðîìîì 
ñïîñòåð³ãàëè ñóòòºâå âêîðî÷åííÿ òåëîìåðíèõ 
ä³ëÿíîê õðîìîñîì ó ïîð³âíÿíí³ ç òàêèì ïî-
êàçíèêîì ó êîíòðîëüí³é ãðóï³. Íåîáõ³äíî çà-
çíà÷èòè, ùî íàéá³ëüø ñóòòºâèìè â³äì³ííîñò³ 
áóëè ñåðåä íàñåëåííÿ ìîëîäøå 60 ðîê³â 
(Mongelli et al, 2021).

Îáãîâîðþºòüñÿ ìîæëèâ³ñòü òîãî, ùî çì³íè
ó äîâæèí³ òåëîìåð, ÿê³ õàðàêòåðèçóþòü âèñî-
êèé ðèçèê ðîçâèòêó òÿæêîãî ïåðåá³ãó çàõâî-
ðþâàííÿ íà  COVID-19 ìîæóòü ïåðåêðèâàòèñÿ 
ç òèìè, ÿê³ àñîö³éîâàí³ ç³ ñòàð³ííÿì (Mongelli 
et al, 2021). Òîìó, ìåòîþ íàøîãî äîñë³äæåííÿ 
áóâ àíàë³ç àñîö³àö³¿ ì³æ äîâæèíîþ òåëîìåð-
íèõ ä³ëÿíîê õðîìîñîì ëåéêîöèò³â ïåðèôåð³é-
íî¿ êðîâ³ òà ïåðåíåñåíîþ ³íôåêö³ºþ SARS-
CoV-2 ó æ³íîê ðåïðîäóêòèâíîãî â³êó ç Óêðà¿íè.

Ìàòåð³àëè ³ ìåòîäè. Àíàë³ç êë³í³÷íèõ äàíèõ 
òà ôîðìóâàííÿ âèá³ðîê. Â ðàìêàõ äàíî¿ ðîáî-
òè ïðîâåäåíî â³äá³ð á³îëîã³÷íèõ çðàçê³â ïåðè-
ôåð³éíî¿ êðîâ³. Ãðóïó îáñòåæåííÿ 1 (64 ïà-
ö³ºíò³â) ñêëàäàëè æ³íêè ðåïðîäóêòèâíîãî â³êó, 
ÿê³ ïåðåáóâàëè íà ë³êóâàíí³ â ³íôåêö³éíîìó 
â³ää³ëåíí³ ë³êàðí³ (Êè¿â, Óêðà¿íà). Ä³àãíîç 
COVID-19 áóëî ï³äòâåðäæåíî çà äîïîìîãîþ 
ÏËÐ-òåñòó. Êîíòðîëüíà ãðóïà ñêëàäàëàñÿ ³ç 
çäîðîâèõ æ³íîê (42 îñîáè) ç íåãàòèâíèì ðå-
çóëüòàòîì ÏËÐ-òåñòó íà COVID-19. Âñ³ ³íäè-
â³äè äàíî¿ ãðóïè º ìåøêàíöÿìè ì³ñòà Êèºâà 
(Óêðà¿íà). 

Çã³äíî ç îñíîâíèìè ïðàâèëàìè á³îåòèêè ïðè
âèêîðèñòàíí³ ëþäèíè â ÿêîñò³ îá’ºêòó äîñë³ä-
æåííÿ, íàìè áóëà îòðèìàíà ³íôîðìîâàíà çãîäà
íà ïðîâåäåííÿ äàíîãî äîñë³äæåííÿ â³ä óñ³õ äî-
ñë³äæóâàíèõ ³íäèâ³ä³â, òà áóëî ââåäåíî íîìåí-
êëàòóðó çðàçê³â ïåðèôåð³éíî¿ êðîâ³, ÿêà âêëþ-
÷àëà ÷èñëîâèé êîä. 

Çðàçêè ÄÍÊ. Çðàçêè ãåíîìíî¿ ÄÍÊ âèä³-
ëÿëè ç âåíîçíî¿ êðîâ³ çà äîïîìîãîþ êîìïëåê-
òó ðåàãåíò³â äëÿ âèä³ëåííÿ íóêëå¿íîâèõ êèñëîò 
DNA-TECHNOLOGY «ÏÐÎÁÀ-ÍÊ-ÏËÞÑ» çà
ïðîòîêîëîì âèðîáíèêà.

ßê³ñòü ïðåïàðàò³â ÄÍÊ âèçíà÷àëè çà ñïåê-
òðàëüíèìè õàðàêòåðèñòèêàìè, âèêîðèñòîâóâà-

ëè ïðèëàä ND-1000 Spectrophotometer («Nano-
Drop», ÑØÀ) ó ä³àïàçîí³ λ220–λ300.

Âèçíà÷åííÿ äîâæèíè òåëîìåð ëåéêîöèò³â çà 
äîïîìîãîþ ìåòîäó ìóëüòèïëåêñíî¿ ìîíîõðîìíî¿ 
ê³ëüê³ñíî¿ ïîë³ìåðàçíî¿ ëàíöþãîâî¿ ðåàêö³¿. Äëÿ
îö³íêè â³äíîñíî¿ ñåðåäíüî¿ äîâæèíè òåëîìåð
ïðîâîäèëè ê³ëüê³ñíó ìîíîõðîìíó ìóëüòèïëåêñ-
íó ïîë³ìåðàçíó ëàíöþãîâó ðåàêö³þ ó ðåàëüíî-
ìó ÷àñ³ çà ìåòîäîì çàïðîïîíîâàíèì R.Cawthon 
(Cawthon, 2009).

Äëÿ ïðîâåäåííÿ äàíî¿ ðåàêö³¿ âèêîðèñòîâó-
âàëè «Íàá³ð äëÿ ïðîâåäåííÿ ÏËÐ-Ð×» ó ïðè-
ñóòíîñò³ ³íòåðêàëþþ÷îãî áàðâíèêà ÅvàGreen 
(âèðîáíèöòâî – Solis BioDyne) â³äïîâ³äíî äî
ðåêîìåíäàö³é ô³ðìè-âèðîáíèêà íà àìïë³ô³êà-
òîð³ Bio-Rad Chromo4. Íà îäèí çðàçîê â 18 ìêë
ðåàêö³éíî¿ ñóì³ø³ âíîñèëè 10 íã ÄÍÊ, à òà-
êîæ ïàðó ïðàéìåð³â telg ³ telc (ê³íöåâà êîí-
öåíòðàö³ÿ – ïî 450 íìîëü êîæíîãî), à òà-
êîæ ïàðó àëüáóì³íîâèõ ïðàéìåð³â albu ³ albd 
(ê³íöåâà êîíöåíòðàö³ÿ êîæíîãî ç 250 íìîëü) 
äëÿ àìïë³ô³êàö³¿ in vitro ðåíôåðåíñíîãî ãåíà
àëüáóì³íó. Ñêëàä ðåàêö³éíî¿ ñóì³ø³ òà òåìïå-
ðàòóðíî-÷àñîâ³ ðåæèìè ïðîâåäåííÿ ìóëüòè-
ïëåêñíî¿ ìîíîõðîìíî¿ ê³ëüê³ñíî¿ ÏËÐ äëÿ 
îö³íêè â³äíîñíî¿ ñåðåäíüî¿ äîâæèíè òåëîìåð-
íèõ ä³ëÿíîê õðîìîñîì äåòàëüíî îïèñàí³ â íà-
øèõ ïîïåðåäí³õ äîñë³äæåííÿõ (Khalangot et al, 
2020). 

Ï³ñëÿ çàâåðøåííÿ òåðìîöèêëþâàííÿ çà äî-
ïîìîãîþ ïðîãïðàìè Opticon Monitor 3 áóëî 
îòðèìàíî äàí³ ôëóîðåñöåíö³¿ íà êîæíîìó 
öèêë³ ÏËÐ. Äëÿ êîæíî¿ ëóíêè/åïåíäîðôà áó-
ëî áóëî âèð³âíÿííî ôóíêö³þ Ð³÷àðäñîíà ç ïî-
äàëüøèì îáðàõóíêîì Ñy0 (Guescini et al, 2008). 
Öå áåçïîðîãîâèé ìåòîä, ùî äîçâîëÿº çíà÷íî 
ï³äâèùèòè òî÷í³ñòü ê³ëüê³ñíî¿ ÏËÐ, çàðàõóíîê 
âðàõóâàííÿ ê³íåòèêè ðåàêö³¿ ó êîæí³é ïðîá³ðö³. 
Äàë³ áóëî ïîáóäîâàíî ñòàíäàðòí³ êðèâ³: îäíà 
êðèâà – äëÿ òåëîìåðíîãî ñèãíàëó (Ò) òà ³í-
øà – äëÿ ñèãíàëó â³ä îäíîêîï³éíîãî ãåíà (S). 
Çà Cy0 çà äîïîìîãîþ êàë³áðóâàëüíî¿ ïðÿìî¿ 
áóëî âèçíà÷åíî ê³ëüê³ñòü òåëîìåðíî¿ ÄÍÊ 
ùîäî ðåôåðåíñíî¿ ÄÍÊ, àíàëîã³÷íî áóëè îò-
ðèìàí³ äàí³ äëÿ ê³ëüêîñò³ àëüáóì³íîâî¿ ÄÍÊ. 
Çíà÷åííÿ ÂÑÄÒ îòðèìóâàëè çà äîïîìîãîþ ñï³â-
â³äíîøåííÿ T/S. 

Ñòàòèñòè÷íèé àíàë³ç. Äëÿ ïåðåâ³ðêè íîð-
ìàëüíîñò³ ðîçïîä³ëó îòðèìàíèõ ïîêàçíèê³â âè-
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Àíàë³ç â³äíîñíî¿ ñåðåäíüî¿ äîâæèíè òåëîìåð â ëåéêîöèòàõ æ³íîê, ÿê³ õâîð³ëè íà COVID-19 

êîðèñòîâóâàëè òåñò Øàï³ðî-Â³ëêà. Äëÿ îö³íêè
â³äì³ííîñò³ ðîçïîä³ëó ïîêàçíèê³â âèêîðèñòî-
âóâàëè íåïàðàìåòðè÷íèé òåñò Ìàííà-Ó³òí³ (U-
òåñò). Ñòàòèñòè÷íó îáðîáêó ïðîâîäèëè ó ïðî-
ãðàìíîìó çàáåçïå÷åí³ STATISTICA 10 (StatSoft).

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Çà ðåçóëüòà-
òàìè ìîëåêóëÿðíî-ãåíåòè÷íîãî àíàë³çó ïîêàç-
íèêè â³äíîñíî¿ ñåðåäíüî¿ äîâæèíè õðîìîñîì 
(çíà÷åííÿ ñï³ââ³äíîøåííÿ T/S) áóëè îòðèìàí³ 
ç ãðóïè îáñòåæåííÿ 1 ³ ãðóïè îáñòåæåííÿ 2 äëÿ 
êîæíîãî ç ³íäèâ³ä³â. Íåîáõ³äíî çàçíà÷èòè, ùî 
äàí³ ïîêàçíèêè â ãðóï³ æ³íîê, ÿê³ ïåðåõâîð³ëè
íà ÑOVID-19 (ãðóïà îáñòåæåííÿ 1), êîëèâà-
ëèñü â ìåæàõ 0,01–8,2 (T/S), â òîé ÷àñ ÿê â 
êîíòðîëüí³é ãðóï³ ñïîñòåð³ãàëè çíà÷åííÿ 0,14–
4,65 (T/S) â³äïîâ³äíî. Íàìè áóëî ïðîâåäåíî 
îö³íêó ðîçïîä³ëó â³äíîñíî¿ ñåðåäíüî¿ äîâæèíè 
òåëîìåð â îáîõ äîñë³äæóâàíèõ ãðóïàõ. Çà ðå-
çóëüòàòàìè ïåðåâ³ðêè íîðìàëüíîñò³ ðîçïîä³ëó 
çì³ííèõ ïðè âèêîðèñòàíí³ òåñòó Øàï³ðî-Â³ë-
êà îòðèìàëè ñâ³ä÷åííÿ íà êîðèñòü òîãî, ùî ðîç-
ïîä³ë äîâæèíè òåëîìåð ó äîñë³äæóâàíèõ ãðóïàõ 
íå â³äïîâ³äàº íîðìàëüíîìó (p < 0,000001).

Ïîð³âíÿëüíèé àíàë³ç â³äíîñíî¿ ñåðåäíüî¿ 
äîâæèíè òåëîìåð â ãðóï³ æ³íîê, ùî ïåðåõâîð³-
ëè íà ÑOVID-19 òà ³íäèâ³ä³â æ³íî÷î¿ ñòàò³ ç 
êîíòðîëüíî¿ ãðóïè ïðîâîäèëè ç âèêîðèñòàí-
íÿì êðèòåð³þ U òåñòó Ìàííà-Ó³òí³. Áóëî âñòà-
íîâëåíî, ùî æ³íêè, ÿê³ ïåðåõâîð³ëè íà COVID-
19 ìàëè ñòàòèñòè÷íî äîñòîâ³ðíî êîðîòø³ òåëî-
ìåðè ó ïîð³âíÿíí³ ç ³íäèâ³äàìè êîíòðîëüíî¿ 
ãðóïè (p < 0,01). Õàðàêòåðèñòèêè ðîçïîä³ëó 
T/S (â³äíîñíà ñåðåäíÿ äîâæèíà òåëîìåð ëåé-
êîöèò³â) ó æ³íîê, ùî ïåðåõâîð³ëè íà ÑOVID-
19 òà êîíòðîëüí³é ãðóï³ íàâåäåí³ íà ðèñóíêó.

Íàø³ ñïîñòåðåæåííÿ óçãîäæóþòüñÿ ç ïîïå-
ðåäí³ìè äàíèìè, ÿê³ âêàçóþòü íà çá³ëüøåííÿ 
ðèçèêó âèíèêíåííÿ óñêëàäíåíü ïðè COVID-19 
ó ïàö³ºíò³â ç êîðîòêèìè òåëîìåðàìè, ùî ìîæå 

áóòè âèêëèêàíî çíèæåíèì ðåãåíåðàòèâíèì ïî-
òåíö³àëîì (Sanchez-Vazquez et al, 2021). Âàæ-
ëèâî çàçíà÷èòè, ùî á³ëüø êîðîòø³ òåëîìåðè  
òàêîæ ñïîñòåð³ãàëè ³ ñåðåä ïàö³ºíò³â ç ðåñï³-
ðàòîðíèì äèñòðåñ-ñèíäðîìîì. Áóëî ïîêàçàíî, 
ùî êîðîòø³ òåëîìåðè â ëåéêîöèòàõ ïðåôåð³é-
íî¿ êðîâ³ ñïîñòåð³ãàëè ó ïàö³ºíò³â ç âèùîþ 
ñìåðòí³ñòþ (Albrecht et al, 2014; Dos Santos et 
al, 2021). 

Â äîñë³äæåííÿõ ïðîâåäåíèõ ãðóïîþ àâòîð³â 
áóëî âèñëîâëåíî ïðèïóùåííÿ, ùî âèð³øàëü-
íèì ôàêòîðîì â àñîö³àö³¿ á³ëüø êîðîòøèõ 
òåëîìåð ç ðåãåíåðàòèâíèì ïîòåíö³àëîì ³íäè-
â³äà º íå ãåíåòè÷íà êîìïîíåíòà, à åêñïîçîì 
(Jiang et al, 2022). Ïðè öüîìó íèçêà äîñë³ä-
íèê³â â³äçíà÷àëè, ùî äîâæèíà òåëîìåð çà ñâî-
ºþ ïðèðîäîþ ìàº áóòè á³ëüø ïîòóæíèì ³íôîð-
ìàòèâíèì ìàðêåðîì óñêëàäíåíü ïðè COVID-19 
í³æ ñòàòü àáî íàÿâí³ñòü ã³ïåðòåíç³¿ ó õâîðèõ 
íà COVID-19. Òàêîæ, âàæëèâî çàçíà÷èòè ö³-
êàâ³ ðåçóëüòàòè îòðèìàí³ ñòîñîâíî òåëîìåðî-
çàëåæíî¿ ë³ìôîïåí³¿ ó ïàö³ºíò³â ë³òíüîãî â³êó 
ùî çá³ëüøóº â³ðîã³äí³ñòü óñêëàäíåíü ïðè ³íô³-
êóâàíí³ SARS-CoV-2 (Benetos et al, 2021). Ñòð³ì-
êå çìåíøåííÿ çäàòíîñò³ äî êëîíàëüíî¿ åêñ-
ïàíñ³¿ ëåéêîöèò³â ó ïàö³ºíò³â ï³ñëÿ 60 ðîê³â 
áóëî çóìîâëåíå êîðîòêîþ äîâæèíîþ òåëîìåð, 
ùî âèçíà÷àëà çíèæåííÿ åôåêòèâíîñò³ êëîíàëü-
íî¿ åêñïàíñ³¿ Ò-ë³ìôîöèò³â â 10 ðàç³â ó â³êî-
âîìó ä³àïàçîí³ 60–70 ðîê³â. Êëîíàëüíà åêñ-
ïàíñ³ÿ ìàº âèð³øàëüíå çíà÷åííÿ äëÿ åôåê-
òèâíî¿ áîðîòüáè ç ³íôåêö³éíèìè çàõâîðþâàí-
íÿìè, â³äïîâ³äíî, î÷åâèäíà çíà÷óù³ñòü îö³íêè 
äîâæèíè òåëîìåð äëÿ ñòðàòèô³êàö³¿ õâîðèõ â³ä-
íîñíî öüîãî ïîêàçíèêà ïðè COVID-19 òà ³í-
øèõ â³ðóñíèõ çàõâîðþâàííÿõ  (Anderson et al, 
2022). Â³äçíà÷åíå íàìè çìåíøåííÿ â³äíîñíî¿ 
ñåðåäíüî¿ äîâæèíè òåëîìåð ó ïàö³ºíòîê, ùî 
ïåðåõâîð³ëè íà COVID-19 óçãîäæóºòüñÿ ç ðå-

Ïàðàìåòðè çàêîíîì³ðíîñòåé ðîçïîä³ëó ïîêàçíèê³â T/S (â³äíîñíà ñåðåäíÿ äîâæèíà òåëîìåð ëåéêîöèò³â)
ñåðåä æ³íîê, ÿê³ ïåðåíåñëè çàõâîðþâàííÿ íà ÑOVID-19 òà çäîðîâèõ ³íäèâ³ä³â æ³íî÷î¿ ñòàò³ ç êîíòðîëüíî¿ ãðóïè

Ãðóïà
îáñòåæåííÿ

N
Ñï³ââ³äíîøåííÿT/S (â³äíîñíà ñåðåäíÿ äîâæèíà òåëîìåð)

ì³í³ìóì Q1 (êâàðòèëü) ìåä³àíà Q3 (êâàðòèëü) ìàêñèìóì

1
2 (êîíòðîëü)

64
42

0,01
0,47

0,19
0,8

0,46
1,49

1,03
2,55

4,65
8,2
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çóëüòàòàìè ïðî çá³ëüøåííÿ á³îëîã³÷íîãî â³êó 
ó ïàö³ºíò³â, ùî ïåðåõâîð³ëè íà COVID19, íà
îñíîâ³ äàíèõ ìåòèëþâàííÿ ïðîìîòîðíèõ ä³ëÿ-
íîê íèçêè ãåí³â (Mongelli et al, 2021). 

Íàÿâí³ñòü á³ëüø êîðîòøèõ çà äîâæèíîþ 
òåëîìåð ó ³íäèâ³ä³â ìîæå òàêîæ áóòè ìîëåêó-
ëÿðíèì á³îìàðêåðîì ôîðìóâàííÿ àíòèãåí-ñïå-
öèô³÷íèõ/åôåêòîðíèõ Ò-êë³òèí ïàì’ÿò³ SARS-
CoV-2, ÿê³ âèâîäÿòü â³ðóñí³ ÷àñòèíêè ç îðãà-
í³çìó (Aviv, 2021). Òàêèì ÷èíîì Ò-êë³òèíè ç 
êîðîòêèìè òåëîìåðàìè ìîæóòü ñïðè÷èíþâàòè 
îáìåæåííÿ àäàïòèâíîãî ³ìóí³òåòó ïðîòè SARS-
CoV-2. 

Ðåçóëüòàòè, îòðèìàí³ â íàøîìó äîñë³ä-
æåíí³, äîçâîëÿþòü ñòâåðäæóâàòè, ùî ñïîñòå-
ðåæóâàíå âêîðî÷åííÿ â³äíîñíî¿ ñåðåäíüî¿ äî-
âæèíè òåëîìåð ó ãðóï³ ïàö³ºíò³â, ÿê³ ïåðåõâî-
ð³ëè íà ÑOVID-19, ìîæå áóòè ñâ³ä÷åííÿì òîãî,
ùî ³íôåêö³ÿ íà SARS-CoV-2 ìîæå áåçïîñå-
ðåäíüî ñïðè÷èíþâàòè åðîç³þ (çì³íó ïðîñòî-
ðîâî¿ ñòðóêòóðè òåëîìåð) â êë³òèíàõ êðîâ³, 
çî-êðåìà â ëåéêîöèòàõ, ³, â³äïîâ³äíî, âïëèâàòè
íà åï³ãåíåòè÷íó ðåãóëÿö³þ åêñïðåñ³¿ íèçêè 
ãåí³â, çàâäÿêè çì³í³ àêòèâíîñò³ á³ëê³â ðåìî-
äóëÿö³¿ õðîìàòèíó, ÿê³ ëîêàë³çîâàí³ â òåëî-
ìåðíèõ ä³ëÿíêàõ õðîìîñîì (Tyagi et al, 2016; 
Magaña-Acosta, Valadez-Graham, 2020). Òàêèì
÷èíîì, çà ðåçóëüòàòàìè ïðîâåäåíèõ äîñë³ä-
æåíü ìîæíà çðîáèòè âèñíîâîê ïðî òå, ùî 
â³äíîñíà ñåðåäíÿ äîâæèíà òåëîìåð ìîæå áó-
òè ³íôîðìàòèâíèì ïðîãíîñòè÷íèì ìàðêåðîì 

äëÿ îö³íêè ðèçèêó òÿæêîñò³ ïåðåá³ãó çàõâî-
ðþâàííÿ íà ÑOVID-19 òà ðîçâèòêó ïîñò-êîâ³ä-
íîãî ñèíäðîìó òà ìîæëèâî¿ ïðè÷èíè ïåðåä÷àñ-
íîãî ñòàð³ííÿ ó æ³íîê ðåïðîäóêòèâíîãî â³êó.

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü ïðî â³ä-
ñóòí³ñòü êîíôë³êòó ³íòåðåñ³â.
Äîòðèìàííÿ åòè÷íèõ ñòàíäàðò³â. Åòè÷íå ñõâà-
ëåííÿ äîñë³äæåííÿ áóëî îòðèìàíî â³ä êîì³òå-
òó ç á³îåòèêè ÄÓ «²íñòèòóò ïåä³àòð³¿, àêóøåð-
ñòâà ³ ã³íåêîëîã³¿ ³ìåí³ àêàäåì³êà Î.Ì. Ëó-
ê’ÿíîâî¿ ÍÀÌÍ Óêðà¿íè», ïðîòîêîë ¹28 â³ä 
15.10.2020ð. ²íôîðìîâàíà çãîäà áóëà îòðèìàíà 
â³ä îáñòåæåíèõ.
Ô³íàíñóâàííÿ. Äàíà ðîáîòà ô³íàíñóâàëàñÿ â 
ðàìêàõ ÍÄÐ «Äîñë³äèòè çíà÷åííÿ ìåäèêî-á³î-
ëîã³÷íèõ òà ñîö³îëîã³÷íèõ ôàêòîð³â â ïîøè-
ðåíí³ êîðîíàâ³ðóñíîãî ³íô³êóâàííÿ ñåðåä æ³-
íîê òà ä³òåé â Óêðà¿í³» ç äåðæàâíèì ðåºñòðà-
ö³éíèì íîìåðîì 0120U104508.

ANALYSIS OF THE RELATIVE AVERAGE LONG 
TELOMERE OF WOMEN’S LEUKOCYTES,
WHO WERE SICK WITH COVID-19

D.S. Krasnienkov, O.V. Gorodna, T.M. Kaminska, V.V. 
Podolskiy, Vl.V. Podolskiy, Ì.V. Nechyporenko, Yu.G. 
Antypkin, L.A. Livshits

State Institution «Institute of Gerontology named after 
Dmitry F. Chebotarev, National Academy of Medical 
Sciences of Ukraine»
Institute of Molecular Biology and Genetics National 
Academy of Sciences of Ukraine,
Kyiv City Children’s Clinical Hospital
of Infectious Diseases
State Institution «Institute of Pediatrics, Obstetrics and 
Gynecology named after Academician
O.M. Lukyanova, National Academy
of Medical Sciences of Ukraine»

E-mail: livshits@edu.imbg.org.ua

Coronavirus disease (COVID-19) is an acute infectious 
disease of the respiratory tract, the causative agent of 
which is the new coronavirus SARS-CoV-2.The global 
vaccination program against SARS-CoV-2 is still on-
going, and the incidence of COVID-19 worldwide is 
significantly decreasing. However, among the millions 
of survivors of COVID-19, large groups will require 
assistance due to increased clinical consequences fol-
lowing COVID-19. Currently, there is a need to find 
molecular biomarkers to monitor the occurrence and
progression of the post-covid syndrome. For this pur-
pose, we were measuring the relative average length of 
telomeres in groups of women of reproductive age: in a 

Õàðàêòåðèñòèêè ðîçïîä³ëó T/S (â³äíîñíà ñåðåäíÿ 
äîâæèíà òåëîìåð ëåéêîöèò³â) ó æ³íîê, ùî ïåðåõâî-
ð³ëè íà ÑOVID-19 òà êîíòðîëüí³é ãðóï³
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group of patients (n = 64) who contracted COVID-19 
and in a control group (n = 42) of women of the same 
age. The analysis was performed by monochrome 
quantitative PCR in real time on DNA samples isolated 
from peripheral blood leukocytes. According to the 
study’s results, it was established that the relative average 
length of telomeres in peripheral blood leukocytes in 
the group of patients with COVID-19 was lower than 
in the control group (p < 0.05). Our results suggest 
that the observed shortening of the relative average 
length of telomeres in a group of patients infected with 
COVID-19 may be evidence in favor of the fact that 
SARS-CoV-2 infection, may directly cause erosion of 
telomeres  in blood cells, in particular, in leukocytes. 
Accordingly, the determination of the relative average 
length of telomeres can be an informative prognostic 
marker for assessing the risk of the severity of the course 
of the disease in COVID-19 and the development of the 
post-covid syndrome.
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