
16 ISSN 0564–3783. Öèòîëîã³ÿ ³ ãåíåòèêà. 2022. Ò. 56. ¹ 5

Ñåçîíí³ñòü âïëèâàº íà ìîðôîôóíêö³îíàëüí³ õàðàêòå-
ðèñòèêè ðåïðîäóêòèâíèõ êë³òèí, ùî ðîáèòü ðîç-
ìíîæåííÿ ìîëî÷íèõ ê³ç ïðèðîäí³ì øëÿõîì ìîæëèâèì 
ò³ëüêè â ïåâíèé ñåçîí ðîêó. Êð³îêîíñåðâóâàííÿ ñïåð-
ìàòîçî¿ä³â, ÿê ñêëàäîâà äîïîì³æíèõ ðåïðîäóêòèâíèõ 
òåõíîëîã³é, çàáåçïå÷óº ¿õ ãíó÷ê³ñòü âèêîíàííÿ, ùî ï³ä-
âèùóº øàíñè íà çá³ëüøåííÿ ïîãîë³â’ÿ. Ïðîòå, âîíî 
ìîæå ñïðè÷èíÿòè çì³íó ìîðôîôóíêö³îíàëüíèõ õàðàê-
òåðèñòèê òà ãåíåòè÷íîãî ìàòåð³àëó ñïåðìàòîçî¿ä³â. 
Òîìó, ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèçíà÷åííÿ 
ñåçîííèõ çì³í æèòòºçäàòíîñò³, ðóõëèâîñò³ òà ð³â-
íÿ ôðàãìåíòàö³¿ ÄÍÊ íàòèâíèõ òà êð³îêîíñåðâîâà-
íèõ ñïåðìàòîçî¿ä³â ê³ç. Áóëî âèêîðèñòàíî åÿêóëÿòè 
ñòàòåâî çð³ëèõ ê³ç çààíåíñüêî¿ ïîðîäè, îòðèìàí³ ó 
ïàðóâàëüíèé òà íåïàðóâàëüíèé ñåçîíè. Äëÿ âèÿâëåííÿ 
âïëèâó ñåçîííèõ â³äì³ííîñòåé ñ³ì’ÿíî¿ ð³äèíè íà õà-
ðàêòåðèñòèêè êð³îêîíñåðâîâàíèõ ñïåðìàòîçî¿ä³â êë³-
òèíè çàìîðîæóâàëè ó ñêëàä³ åÿêóëÿòó òà îêðåìî 
âèä³ëåí³ êë³òèíè. Îòðèìàí³ ðåçóëüòàòè äîñë³äæåííÿ 
ïîêàçàëè, ùî ðóõëèâ³ñòü ñïåðìàòîçî¿ä³â íàòèâíîãî 
åÿêóëÿòó â ïàðóâàëüíèé ñåçîí áóëà âèùîþ í³æ ó 
íåïàðóâàëüíèé (ð � 0,05). Êð³îêîíñåðâóâàííÿ ïðèçâî-
äèëî äî çíèæåííÿ ê³ëüêîñò³ ðóõëèâèõ ñïåðìàòîçî¿-
ä³â åÿêóëÿòó òà âèä³ëåíî¿ ôðàêö³¿ ñïåðìàòîçî¿ä³â íå-
ïàðóâàëüíîãî ñåçîíó, òà âèä³ëåíî¿ ôðàêö³¿ êë³òèí ïà-
ðóâàëüíîãî ñåçîíó (ð � 0,05). Ïðè ïîð³âíÿíí³ æèòòºç-
äàòíîñò³ òà ö³ë³ñíîñò³ ÄÍÊ ñïåðìàòîçî¿ä³â â³äì³÷àëîñü 
¿õ çíà÷óùå çíèæåííÿ äëÿ óñ³õ ãðóï íåïàðóâàëüíîãî ñåçîíó 
ïîð³âíÿíî ³ç ïàðóâàëüíèì (ð � 0,05). Áóëî âñòàíîâëå-
íî, ùî ð³âåíü ôðàãìåíòàö³¿ ÄÍÊ ñïåðìàòîçî¿ä³â åÿêó-
ëÿòó òâàðèí ó ïàðóâàëüíèé ñåçîí ï³ñëÿ êð³îêîíñåðâó-
âàííÿ íå çì³íþâàâñÿ ïîð³âíÿíî ç íàòèâíèì çðàçêîì, 
òîä³ ÿê ó êð³îêîíñåðâîâàíèõ ñïåðìàòîçî¿äàõ âèä³ëå-
íî¿ ôðàêö³¿  òîãî æ ñåçîíó ï³äâèùóâàâñÿ (ð � 0,05). 
Êð³îêîíñåðâîâàí³ ñïåðìàòîçî¿äè íåïàðóâàëüíîãî ñåçîíó 
ó ñêëàä³ åÿêóëÿòó òà âèä³ëåíî¿ ôðàêö³¿ ìàëè ï³äâèùå-
íèé ð³âåíü ôðàãìåíòàö³¿ ÄÍÊ ïîð³âíÿíî ç âèõ³äíèìè 
õàðàêòåðèñòèêàìè äî çàìîðîæóâàííÿ. Òàêèì ÷èíîì,
ìîæíà çðîáèòè âèñíîâîê, ùî ñêëàä ñ³ì’ÿíî¿ ð³äèíè 
çì³íþºòüñÿ çàëåæíî â³ä ïàðóâàëüíîãî ñåçîíó, ÿêèé 

âïëèâàº íà éîãî êð³îçàõèñí³ âëàñòèâîñò³ ùîäî ñïåð-
ìàòîçî¿ä³â ï³ä ÷àñ çàìîðîæóâàííÿ åÿêóëÿòó. Òîìó, 
äëÿ ïîêðàùåííÿ åôåêòèâíîñò³ øòó÷íîãî îñ³ìåí³ííÿ ç
âèêîðèñòàííÿì êð³îêîíñåðâîâàíèõ ñïåðìàòîçî¿ä³â ñàì-
ö³â ê³ç çààíåíñüêî¿ ïîðîäè ðåêîìåíäîâàíî çáèðàòè òà 
çàìîðîæóâàòè åÿêóëÿò âîñåíè òà íà ïî÷àòêó çèìè.

Êëþ÷îâ³ ñëîâà: ñåçîíí³ñòü, êð³îêîíñåðâóâàííÿ, ôðàã-
ìåíòàö³ÿ ÄÍÊ, ñïåðìàòîçî¿äè ñàìö³â ê³ç, ñ³ì’ÿíà 
ð³äèíà

Âñòóï. Á³ëüø³ñòü ñ³ëüñüêîãîñïîäàðñüêèõ òâà-
ðèí õàðàêòåðèçóþòüñÿ ñåçîíí³ñòþ ó ðîçìíî-
æåíí³ (Chemineau, 2007; Dias, 2020.) Íàïðèê-
ëàä, äëÿ ê³ç ïîì³ðíèõ øèðîò ïàðóâàëüíèé ñå-
çîí ïðèïàäàº íà îñ³íü, à ïåð³îä íàðîäæåííÿ 
êîçåíÿò – íà âåñíó (Fatet 2011). Òàêîæ â³-
äîìî, ùî çì³íè ï³ð ðîêó âïëèâàþòü íà 
ìîðôîôóíêö³îíàëüí³ õàðàêòåðèñòèêè ñïåðìà-
òîçî¿ä³â áóãà¿â,  êîíåé, ê³ç, áàðàí³â (Johnson, 
2008; Wrench, 2010; Gamboa, 2010; Suliman, 
2020; Arrebola, 2017; Belkadi, 2017). Òîìó ðîç-
ìíîæåííÿ òàêèõ ñ³ëüñêîãîñïîäàðñüêèõ òâàðèí 
ïðèðîäí³ì øëÿõîì ìîæëèâå ò³ëüêè â ïåâíèé 
ñåçîí ðîêó, ùî º åêîíîì³÷íî íåâèã³äíèì (John-
son, 2008). Ðîçâèòîê äîïîì³æíèõ ðåïðîäóêòèâ-
íèõ òåõíîëîã³é (ÄÐÒ), à ñàìå øòó÷íîãî îñ³-
ìåí³ííÿ, äîçâîëèâ ï³äíÿòè ïðîäóêòèâí³ñòü òà 
âèêîðèñòîâóâàòè êðàùèé ãåíåòè÷íèé ìàòåð³àë 
äëÿ ðîçìíîæåííÿ ïîãîë³â’ÿ, íåçàëåæíî â³ä ñå-
çîíó (De Vries, 2005). Êð³îêîíñåðâóâàííÿ ðå-
ïðîäóêòèâíèõ êë³òèí º âàæëèâèì òà íåîáõ³äíèì 
åòàïîì ïðè âèêîíàíí³ ÄÐÒ ó òâàðèííèöòâ³, 
îñê³ëüêè äîçâîëÿº íàêîïè÷èòè ñïåðìàòîçî¿äè 
ç íàéêðàùèìè õàðàêòåðèñòèêàìè òà âèêîðèñ-
òîâóâàòè ¿õ âïðîäîâæ âñüîãî ðîêó: ðîçä³ëÿòè 
åÿêóëÿò íà ê³ëüêà ñïåðìîäîç ³ åôåêòèâíî 
çä³éñíþâàòè øòó÷íå îñ³ìåí³ííÿ, ñòâîðþâàòè 
êð³îáàíê ãàìåò ö³ííèõ ïîð³ä òâàðèí òà îáì³í 
çðàçê³â ì³æ ãîñïîäàðñòâàìè (Shcherbak, 2008; 
Bailey, 2003; Barbas, 2009; Kopeika, 2019). Ïðîòå, 
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Ñåçîíí³ â³äì³ííîñò³ ñïåðì³îëîã³÷íèõ õàðàêòåðèñòèê òà ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ 

êð³îêîíñåðâóâàííÿ ìîæå ñïðè÷èíÿòè çì³íó 
ìîðôîôóíêö³îíàëüíèõ õàðàêòåðèñòèê ñïåðìà-
òîçî¿ä³â: çíèæóâàòè ðóõëèâ³ñòü òà æèòòºçäàò-
í³ñòü êë³òèí, âíàñë³äîê ïîøêîäæåííÿ ïëàçìà-
òè÷íî¿ òà ìåìáðàíè àêðîñîìè, âèíèêíåííÿ 
àíîìàë³é óëüòðàñòðóêòóðíèõ åëåìåíò³â êë³òèí,
ï³äâèùåííÿ ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ òà çíè-
æóâàòè ÷àñòîòó íàñòàííÿ âàã³òíîñò³ (Pavlovych, 
2020, Crespo, 2020, Yurchuk, 2021). Âíàñë³äîê 
ïîøêîäæåííÿ ÄÍÊ ìîæå áóòè ïîðóøåíà ôóíê-
ö³ÿ ãåí³â, ùî ñïðè÷èíèòü áëîêóâàííÿ ðîç-
âèòêó åìáð³îí³â íà ð³çíèõ åòàïàõ îíòîãåíåçó. 
Íàðàç³ ïèòàííÿ ùîäî ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ 
ñïåðìàòîçî¿ä³â  ê³ç ó ð³çí³ ñåçîíè ðîçìíîæåí-
íÿ òà ìîæëèâ³ çì³íè öüîãî ïîêàçíèêà ï³ñëÿ
êð³îêîíñåðâóâàííÿ ñïåðìè/ñïåðìàòîçî¿ä³â çà-
ëèøàºòüñÿ â³äêðèòèì. 

Ìåòîþ äîñë³äæåííÿ áóëî âèçíà÷åííÿ ñå-
çîííèõ çì³í æèòòºçäàòíîñò³, ðóõëèâîñò³ òà
ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ íàòèâíèõ òà êð³î-
êîíñåðâîâàíèõ ñïåðìàòîçî¿ä³â ê³ç.

Ìàòåð³àëè òà ìåòîäè. Ó äîñë³äæåíí³ áóëè 
âèêîðèñòàíí³ åÿêóëÿòè 5 ñòàòåâî çð³ëèõ ñàìö³â 
ê³ç çààíåíñüêî¿ ïîðîäè (Capra hircus hircus), 
ÿê³ âèðîùóâàëè ó ôåðìåðñüêîìó ãîñïîäàðñò-
â³ «Òåòÿíà 2011» (ñ. Óñ³âêà, Êè¿âñüêà îáëàñòü 
Óêðà¿íà). Óñ³ ìàí³ïóëÿö³¿ ç òâàðèíàìè ïðî-
âîäèëè ç äîòðèìàííÿì íîðì, çàòâåðäæåíèõ 
ªâðîïåéñüêîþ êîíâåíö³ºþ ç çàõèñòó õðåáåò-
íèõ òâàðèí, ÿê³ âèêîðèñòîâóþòüñÿ â åêñïåðè-
ìåíòàëüíèõ òà ³íøèõ íàóêîâèõ ö³ëÿõ (ì. Ñòðàñ-
áóðã, 1987), Çàêîíîì Óêðà¿íè «Ïðî çàõèñò 
òâàðèí â³ä æîðñòîêîãî ïîâîäæåííÿ» (Óêðà¿íà, 
2006) òà ð³øåííÿì Êîì³òåòó ç á³îåòèêè ²íñòè-
òóòó ïðîáëåì êð³îá³îëîã³¿ òà êð³îìåäèöèíè ÍÀÍ 
Óêðà¿íè (ïðîòîêîë ¹1 â³ä 28 ñ³÷íÿ 2021 ð.).
Çðàçêè åÿêóëÿò³â (n = 110) îòðèìóâàëè ðàç â 
äâà òèæí³ âïðîäîâæ ïàðóâàëüíîãî (âåðåñåíü-
ãðóäåíü, n = 40) òà íåïàðóâàëüíîãî (ñ³÷åíü-
ñåðïåíü, n = 70) ñåçîí³â çà äîïîìîãîþ øòó÷íî¿ 
âàã³íè («Minitube», Í³ìå÷÷èíà) ç âèêîðèñòàí-
íÿì êîçè â åñòðóñ³ äëÿ ïðèâàáëåííÿ ñàìöÿ. 

Îäðàçó ï³ñëÿ îòðèìàííÿ åÿêóëÿòó âèçíà-
÷àëè êîíöåíòðàö³þ, ðóõëèâ³ñòü òà æèòòºçäàò-
í³ñòü ñïåðìàòîçî¿ä³â. Ê³ëüê³ñòü êë³òèí ï³äðà-
õîâóâàëè ó êàìåð³ «Makler» («Sefi medical ins-
trument», ²çðà¿ëü) ï³ä ñâ³òëîâèì ì³êðîñêîïîì 
«AmScope B120C» («AmScope», ÑØÀ). Ðóõ-
ëèâèìè ââàæàëè ñïåðìàòîçî¿äè ïðè øâèäêîñò³ 
á³ëüøå 50 ìêì çà ñ. Æèòòºçäàòí³ñòü êë³òèí 

âèçíà÷àëè çà çàáàðâëåííÿì ðîç÷èíó åîçèí-
í³ãðîçèíó («Magapor«, ²ñïàí³ÿ) (Agarwal, 2016). 
Íà ïðåäìåòíå ñêëî íàíîñèëè êðàïëþ ñïåðìè 
òà êðàïëþ áàðâíèêà. Ï³ñëÿ ÷îãî ðîáèëè îäðàçó 
ìàçîê òà âèñóøóâàëè. Êë³òèíè, ùî âèêëþ÷àëè 
áàðâíèê ç öèòîïëàçìè, ââàæàëè æèòòºçäàò-
íèìè (áåç çàáàðâëåííÿ), à êë³òèíè, ùî çà-
áàðâëþâàëèñü ó ðîæåâèé êîë³ð – íåæèòòº-
çäàòíèìè. Ó êîæíîìó çðàçêó îö³íþâàëè çà-
áàðâëåííÿ ó 200 êë³òèí, à æèòòºçäàòí³ñòü 
âèðàæàëè ó â³äñîòêàõ.

Êð³îêîíñåðâóâàëè ö³ëüíèé åÿêóëÿò òà âèä³-
ëåíó ôðàêö³þ ñïåðìàòîçî¿ä³â. Äëÿ öüîãî åÿêó-
ëÿò ðîçð³äæóâàëè HEPES áóôåðîì («WASH», 
IVF Bioscience, Îá’ºäíàíå Êîðîë³âñòâî). 

Âèä³ëåíó ôðàêö³þ ñïåðìàòîçî¿ä³â îòðèìó-
âàëè øëÿõîì öåíòðèôóãóâàííÿ åÿêóëÿòó 
âïðîäîâæ 10 õâ ïðè 325 g. Ï³ñëÿ ÷îãî ñóïåð-
íàòàíò âèäàëÿëè, à äî ïðåöèï³òàòó äîäàâàëè
100 ìêë HEPES áóôåð («WASH», IVF Bio-
science, Îá’ºäíàíå Êîðîë³âñòâî). 

Çàìîðîæóâàííÿ ö³ëüíîãî åÿêóëÿòó òà âèä³-
ëåíèõ ñïåðìàòîçî¿ä³â çä³éñíþâàëè äâîåòàïíèì 
ñïîñîáîì (Jiménez-Rabadán P, 2013) ç âëàñíè-
ìè ìîäèô³êàö³ÿìè. Ãîòóâàëè êð³îçàõèñíå ñå-
ðåäîâèùå íà îñíîâ³ HEPES áóôåðó ç äîäàâàí-
íÿì 10 % ãë³öåðèíó («BASF», Í³ìå÷÷èíà) òà
 20 % ÿº÷íîãî æîâòêó Äëÿ öüîãî åÿêóëÿò áî âè-
ä³ëåíó ôðàêö³þ ïîñòóïîâî çì³øóâàëè ç êð³î-
çàõèñíèì ñåðåäîâèùåì ó ñï³ââ³äíîøåíí³ 1 : 1, 
ê³íöåâà êîíöåíòðàö³ÿ ñïåðìàòîçî¿ä³â ñêëàäàëà 
200 ìëí/ìë. Ñóñïåíç³þ ñïåðìàòîçî¿ä³â ³ç êð³î-
ïðîòåêòîðîì ïåðåíîñèëè ó êð³îñîëîìèíêè îá’º-
ìîì 0,25 ìë («Minitube», Í³ìå÷÷èíà), åêâ³-
ë³áðóâàëè 15 õâ ïðè ê³ìíàòí³é òåìïåðàòóð³ 
(+25 °Ñ), ï³ñëÿ ÷îãî îõîëîäæóâàëè 2,5 ãîä ïðè 
+5 °Ñ òà 15 õâ ó ïàðàõ àçîòó íà â³äñòàí³ 4 ñì 
â³ä éîãî äçåðêàëà ç ïîäàëüøèì çàíóðåííÿì ó 
ð³äêèé àçîò. Â³ä³ãð³âàëè çðàçêè íà âîäÿí³é áàí³ 
ïðè òåìïåðàòóð³ +37 °Ñ âïðîäîâæ 30 ñ. Âèäà-
ëÿëè êð³îïðîòåêòîð øëÿõîì öåíòðèôóãóâàííÿ, 
ï³ñëÿ ÷îãî äî ïðåöèï³òàòó äîäàâàëè HEPES 
áóôåð («WASH», IVF Bioscience, Îá’ºäíàíå Êî-
ðîë³âñòâî) ³ îö³íþâàëè ðóõëèâ³ñòü, æèòòºçäàò-
í³ñòü òà ð³âåíü ôðàãìåíòàö³¿ ÄÍÊ ñïåðìàòî-
çî¿ä³â. Ï³ñëÿ â³ä³ãð³âó îö³íþâàëè æèòòºçäàò-
í³ñòü çà çàáàðâëåííÿì åîçèíí³ãðîçèíîì.

Âèçíà÷åííÿ ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ ïðî-
âîäèëè ç âèêîðèñòàííÿì íàáîðó Halosperm 
(«Halotech», ²ñïàí³ÿ) çà ïðîòîêîëîì, çàçíà÷åíèì 
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âèðîáíèêîì. Ïðèíöèï âèçíà÷åííÿ çàçíà÷å-
íîãî ïîêàçíèêà áàçóºòüñÿ íà ìåòîä³ SCD (sperm 
chromatin dispersion) – âèçíà÷åíí³ äèñïåðñ³¿ 
õðîìàòèíó ñïåðìàòîçî¿ä³â. (Fernández, 2005)  
Cïåðìàòîçî¿äè ³ììîá³ë³çóâàëè â àãàðîçíîìó 
ãåë³ íà ïðåäìåòíîìó ñêåëüö³, ï³ñëÿ ÷îãî îáðî-
áëÿëè ðîç÷èíîì êèñëîòè äëÿ äåíàòóðàö³¿ ÄÍÊ, 
à ïîò³ì – áóôåðîì äëÿ ë³çèñó ìåìáðàí òà á³ë-
ê³â. Äàë³, ï³ñëÿ ô³êñàö³¿ ó ðîç÷èí³ åòàíîëó, çðàç-
êè çàáàðâëþâàëè ðîç÷èíîì åîçèíó òà ò³àçèíó 
äëÿ â³çóàë³çàö³¿ äèñïåãîâàíèõ ïåòåëü ÄÍÊ. Ñïåð-
ìàòîçî¿äè ç ôðàãìåíòîâàíîþ ÄÍÊ ìàëè äóæå 
ìàë³ àáî çîâñ³ì â³äñóòí³ îðåîëè äèñïåðñ³¿, òîä³, 
ÿê ñïåðìàòîçî¿äè ç íèçüêèì ð³âíåì ôðàãìåí-
òàö³¿ âèâ³ëüíÿþòü ïåòë³ ÄÍÊ, ÿê³ óòâîðþþòü 
âåëèê³ îðåîëè – «õàëî». Ïðåïàðàòè â³çóàë³çó-
âàëè ï³ä ñâ³òëîâèì ì³êðîñêîïîì «AmScope 
B120C» («AmScope», ÑØÀ) òà ï³äðàõîâóâàëè 
ê³ëüê³ñòü ñïåðìàòîçî¿ä³â ç ö³ë³ñíîþ òà ïîø-
êîäæåíîþ ÄÍÊ.

Êîæåí ç îòðèìàíèõ åÿêóëÿò³â áóëî ðîçä³-
ëåíî íà 4 ÷àñòèíè, ÿê³ ñêëàäàëè íàñòóïí³ ãðóïè: 
1À – íàòèâíèé åÿêóëÿò ïàðóâàëüíîãî ñåçîíó, 
2À – âèä³ëåíà ç åÿêóëÿòó ôðàêö³ÿ ñïåðìàòî-
çî¿ä³â, 3À – êð³îêîíñåðâîâàíèé íàòèâíèé 
åÿêóëÿò, 4À – êð³îêîíñåðâîâàíà âèä³ëåíà 
ôðàêö³ÿ ñïåðìàòîçî¿ä³â. Ãðóïè 1Á – 4Á áóëè 
ðîçä³ëåí³ çà ïðèíöèïîì ùîäî ãðóï 1À–4À, 
ç ò³ºþ â³äì³íîþ, ùî åÿêóëÿòè òâàðèí áóëè 
îòðèìàí³ ó íåïàðóâàëüíèé ñåçîí. 

Äëÿ ñòàòèñòè÷íî¿ îáðîáêè äàíèõ âèêîðèñ-
òîâóâàëè ïðîãðàìíå çàáåçïå÷åííÿ Origin 8.5 
(OriginLab Corporation, ÑØÀ). Äàí³ íàâîäèëè 
ÿê ñåðåäíº çíà÷åííÿ ± ñòàíäàðòíå â³äõèëåííÿ. 
Äëÿ ïîð³âíÿííÿ äâîõ âèá³ðîê çàñòîñîâóâàëè 
íåïàðàìåòðè÷íèé òåñò, äëÿ ïîð³âíÿííÿ âèá³-
ðîê ç íåíîðìàëüíèì ðîçïîä³ëîì – U-êðèòåð³é 
Ìàííà-Ó³òí³, ð³çíèöþ ââàæàëè çíà÷óùîþ ïðè 
ð � 0,05.

Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ. Êîíöåíòðàö³ÿ 
ñïåðìàòîçî¿ä³â ñàìö³â ê³ç ó ïàðóâàëüíèé ñåçîí 
ñêëàäàëà (3,09 ± 0,69)*109, à ó íåïàðóâàëü-
íèé – (1,64 ± 0,87)*109 ó ìë. 

Ðóõëèâ³ñòü ñïåðìàòîçî¿ä³â ãðóïè 1À ñêëàëà 
(70,43 ± 11,01) %, òà áóëà çíà÷óùî âèùîþ 
(ð � 0,05), ïîð³âíÿíî ç ãðóïîþ 1Á (52,22 ± 
± 17,16) % (ðèñ. 1). Òàêà æ òåíäåíö³ÿ ñïîñòå-
ð³ãàëàñü ³ ó ãðóïàõ 2À ³ 2Á. Êð³îêîíñåðâóâàííÿ 
ïðèçâîäèëî äî çíà÷óùîãî çíèæåííÿ ê³ëüêîñò³ 
ðóõëèâèõ ñïåðìàòîçî¿ä³â ãðóï 3À, 4À òà 4Á 

(ð � 0,05). Ïðè öüîìó íàéìåíøà ê³ëüê³ñòü 
ðóõëèâèõ êë³òèí áóëà çàô³êñîâàíà â ãðóï³ 4Á.

Ïðè ïîð³âíÿíí³ æèòòºçäàòíîñò³ ñïåðìàòî-
çî¿ä³â â³äì³÷àëè ¿¿ çíèæåííÿ â óñ³õ ãðóïàõ 
íåïàðóâàëüíîãî ñåçîíó ïîð³âíÿíî ³ç ïàðóâàëü-
íèì (ð � 0,05) (ðèñ. 2). Ìè íå ñïîñòåð³ãàëè 
çíèæåííÿ æèòòºçäàòíîñò³ êë³òèí ãðóï 2À òà 
2Á. Íàéá³ëüø³ çì³íè äîñë³äæóâàíîãî ïîêàç-
íèêà â³äáóëèñÿ ó ãðóï³ 3Á òà 4Á.

Äîñë³äæåííÿ ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ ñïåð-
ìàòîçî¿ä³â íàòèâíèõ åÿêóëÿò³â öàï³â ó ð³çí³ 
ïàðóâàëüí³ ñåçîíè ïîêàçàëî çíà÷óùó ð³çíèöþ 
ì³æ ãðóïàìè (ðèñ. 3, 4). Òàê, çàçíà÷åíèé ïî-
êàçíèê ãðóïè 1Á çá³ëüøóâàâñÿ ó 2,7 ðàçè, 
ïîð³âíÿíî ç ãðóïîþ 1À (ð � 0,05). ßê ³ ïðè 
äîñë³äæåíí³ ðóõëèâîñò³ òà æèòòºçäàòíîñò³ áóëî 
âèÿâëåíî çíèæåííÿ ê³ëüêîñò³ êë³òèí ç ö³ë³ñ-
íîþ ÄÍÊ ó âñ³õ ãðóïàõ íåïàðóâàëüíîãî ñåçîíó 
ïîð³âíÿíî ç ïàðóâàëüíèì. Áóëî âñòàíîâëåíî, 
ùî ð³âåíü ôðàãìåíòàö³¿ ÄÍÊ ñïåðìàòîçî¿ä³â  
ãðóïè 3À çíà÷óùî íå çì³íþâàâñÿ, òîä³ ÿê â 
ãðóï³ 4 À – çð³ñ ìàéæå íà 30 %. Ïîøêîäæåííÿ 
ÄÍÊ ñïåðìàòîçî¿ä³â ãðóï 3 òà 4Á çíà÷óùî 
çá³ëüøóâàëèñÿ äî 5,66 ± 1,90 òà (7,18 ± 3,46) % 
â³äïîâ³äíî (ð � 0,05).

Ôðàãìåíòàö³ÿ ÄÍÊ â íàòèâíîìó åÿêóëÿò³ 
ìîæå áóòè ïîâ’ÿçàíà ç ä³ºþ ïðèðîäíèõ ÷èí-
íèê³â, òàêèõ ÿê ñåçîíí³ñòü, â³ê òâàðèí òà ìå-
òàáîë³çì êë³òèí (González-Marín, 2012; Hamil-
ton, 2019). Â ïàðóâàëüíèé ñåçîí, ÿêèé íàé-
÷àñò³øå ïðèïàäàº íà ïðîõîëîäíó ïîðó ðîêó, 
íà ñ³ì’ÿíèêè íå ä³þòü åêçîãåíí³ òåðì³÷í³ ôàê-
òîðè, ÿê³ ìîæóòü íåãàòèâíî âïèâàòè íà ñïåð-
ìàòîãåíåç (Crespo, 2020). Ïîêàçàíî, ùî òåï-
ëîâå âèïðîì³íþâàííÿ íà åòàï³ ñïåðìàòîãå-
íåçó ïðèçâîäèòü äî ïîðóøåííÿ ïðàâèëüíîãî 
ôîðìóâàííÿ äèñóëüô³äíèõ çàâ’ÿçê³â ïðîòàì³-
í³â ñïåðìàòîçî¿ä³â (Hamilton, 2018), ùî â ñâîþ 
÷åðãó º ïðè÷èíîþ ¿õ á³ëüø ëåãêî¿ äåíàòóðàö³¿. 
Âíàñë³äîê öüîãî ÄÍÊ ïîçáàâëÿºòüñÿ ïðàâèëü-
íî¿ êîìïàêòèçàö³¿ òà âòðà÷àº ñâîþ ö³ë³ñí³ñòü 
(Love, 1999). Á³ëüø òîãî, äåêîìïàêòèçîâàíà 
ÄÍÊ ñòàº á³ëüø âðàçëèâîþ äî ä³¿ íóêëåàç, 
ÿê³ ðîçùåïëþþòü ¿¿ íà ôðàãìåíòè (Sotolon-
go, 2005). Òåïëîâèé øîê òàêîæ ïðèçâîäèòü 
äî ðóéíóâàííÿ ñïåðìàòîçî¿ä³â, ï³ä ÷àñ ÿêîãî 
óòâîðþþòüñÿ àêòèâí³ ôîðìè êèñíþ (Ball, 
2001), ÿê³ ñïðè÷èíÿþòü îêñèäàòèâíèé ñòðåñ, 
ùî òàêîæ âèêëèêàº ôðàãìåíòàö³þ ÄÍÊ (Crespo, 
2020).
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Â íàøîìó äîñë³äæåíí³ ñåçîíí³ñòü âïëèíóëà 
íà äåê³ëüêà îñíîâíèõ ñïåðì³îëîã³÷íèõ õàðàê-
òåðèñòèê. Ó ïàðóâàëüíèé ñåçîí êîíöåíòðàö³ÿ 
ñïåðìàòîçî¿ä³â â åÿêóëÿò³, ¿õ ðóõëèâ³ñòü, æèò-
òºçäàòí³ñòü òà ö³ë³ñí³ñòü ÄÍÊ áóëè âèùèìè, 
ïîð³âíÿíî ç öèìè ïîêàçíèêàìè íåïàðóâàëü-
íîãî ñåçîíó. Òàê³ äàí³ õàðàêòåðí³ äëÿ ³íøèõ 
òâàðèí, íàïðèêëàä, êîíåé (Gamboa, 2010; Cres-
po, 2020), âåðáëþä³â (Al-Bulushi, 2018; Elshar-
noby, 2021), îëåí³â (Martinez-Pastor, 2005), á³-
çîí³â (Krishnakumar, 2015) òà áóéâîë³â (Shah-

zad, 2020). Â òîé æå ÷àñ, ãðóïà â÷åíèõ (Gar-
cia-Macias, 2006) âèÿâèëà ïðîòèëåæíó íàøèì
ðåçóëüòàòàì ñåçîííó çàëåæí³ñòü ð³âíÿ ôðàãìåí-
òàö³¿ ÄÍÊ ó îâåöü, îëåíÿ áëàãîðîäíîãî òà 
áóðîãî âåäìåäÿ. Àâòîðè ïîÿñíþþòü öå òèì, 
ùî ó ïàðóâàëüíèé ñåçîí õðîìàòèí ìåíø êîí-
äåíñîâàíèé, ³ìîâ³ðíî, ÷åðåç ïîñèëåíèé ñïåð-
ìàòîãåíåç òà ïðèøâèäøåíèé òðàíçèò ñïåðìà-
òîçî¿ä³â ÷åðåç ïðîòîêè ïðèäàòê³â ÿº÷îê. Òîá-
òî, ñåçîííà çàëåæí³ñòü ö³ë³ñíîñò³ ÄÍÊ ñïåð-
ìàòîçî¿ä³â º âèäîñïåöèô³÷íîþ îçíàêîþ. 

Ðèñ. 1. Ðóõëèâ³ñòü ñïåðìàòîçî¿ä³â ñàìö³â ê³ç ð³çíèõ äîñë³äæóâàíèõ ãðóï. * – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî 
ç ïîêàçíèêîì â³äïîâ³äíî¿ ãðóïè ïàðóâàëüíîãî ñåçîíó, # – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî ç â³äïîâ³äíèì 
ïîêàçíèêîì ãðóïè 1 òîãî æ ñåçîíó, ^ – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî ç â³äïîâ³äíèì ïîêàçíèêîì ãðóïè 2 òîãî 
æ ñåçîíó, ð � 0,05

Ðèñ. 2. Æèòòºçäàòí³ñòü ñïåðìàòîçî¿ä³â ñàìö³â ê³ç ð³çíèõ äîñë³äæóâàíèõ ãðóï. * – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî 
ç ïîêàçíèêîì â³äïîâ³äíî¿ ãðóïè ïàðóâàëüíîãî ñåçîíó, # – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî ç â³äïîâ³äíèì 
ïîêàçíèêîì ãðóïè 1 òîãî æ ñåçîíó, ^ – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî ç â³äïîâ³äíèì ïîêàçíèêîì ãðóïè 2 òîãî 
æ ñåçîíó, ð � 0,05
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Ïîêàçíèêè ðóõëèâîñò³, æèòòºçäàòíîñò³ òà 
ôðàãìåíòàö³¿ ÄÍÊ êë³òèí, ÿê³ áóëè âèä³ëåí³ ³ç 
åÿêóëÿòó øëÿõîì öåíòðèôóãóâàííÿ (ãðóïè 2À 
òà 2Á) íå â³äð³çíÿëèñÿ â³ä òàêèõ ùîäî ãðóï 1À 
òà 1Á, â³äïîâ³äíî. Öå âêàçóº íà òå, ùî âèä³ëåííÿ 
ôðàêö³¿ ñïåðìàòîçî¿ä³â øëÿõîì îäíîêðàòíîãî 
öåíòðèôóãóâàííÿ íå ïðèçâîäèòü äî çíà÷óùèõ 
íåãàòèâíèõ çì³í ôóíêö³îíàëüíèõ õàðàêòåðèñ-
òèê ñïåðìàòîçî¿ä³â ð³çíèõ ïàðóâàëüíèõ ñåçîí³â.

Â³äîìî, ùî áóäîâà õðîìàòèíó ³ ÄÍÊ ñïåð-
ìàòîçî¿ä³â ìîæóòü áóòè çì³íåí³ àáî ïîøêîäæå-

í³ ï³ä ÷àñ êð³îêîíñåðâóâàííÿ (Yurchuk, 2021). 
Ïîøêîäæåííÿ ö³ë³ñíîñò³ ÄÍÊ ìîæå áóòè 
âèêëèêàíå òàêèìè ôàêòîðàìè, ÿê öèòîòîê-
ñè÷í³ ðå÷îâèíè, äî ÿêèõ, áåçóìîâíî, ìîæíà 
â³äíåñòè ðîç÷èíè êð³îïðîòåêòîð³â, êîìïîíåí-
òè ðîçâåäåííÿ ñïåðìè òà ñïîñ³á ¿¿ îòðèìàííÿ, 
óìîâè çáåð³ãàííÿ òà õîëîäîâèé øîê ï³ä ÷àñ 
çàìîðîæóâàííÿ (González-Marín, 2012).

Ðåçóëüòàòè íàøîãî äîñë³äæåííÿ ïîêàçàëè, 
ùî êð³îêîíñåðâóâàííÿ çíà÷óùå çíèæóâàëî ö³-
ë³ñí³ñòü ÄÍÊ ñïåðìàòîçî¿ä³â ó íåïàðóâàëüíèé 

Ðèñ. 3. Ì³êðîôîòîãðàô³¿ âèçíà÷åííÿ ìåòîäîì SCD ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ ñïåðìàòîçî¿ä³â íàòèâíèõ åÿêóëÿò³â 
ñàìö³â ê³ç çààíåíñüêî¿ ïîðîäè ð³çíèõ ïàðóâàëüíèõ ñåçîí³â, à – ïàðóâàëüíèé ñåçîí, á – íåïàðóâàëüíèé ñåçîí. 
Ñòð³ëêàìè çàçíà÷åíî ñïåðìàòîçî¿äè ç ôðàãìåíòîâàíîþ ÄÍÊ

Ðèñ. 4. Ð³âåíü ôðàãìåíòàö³¿ ÄÍÊ ñïåðìàòîçî¿ä³â ñàìö³â ê³ç ð³çíèõ äîñë³äæóâàíèõ ãðóï. * – ð³çíèöÿ çíà÷óùà 
ïîð³âíÿíî ç ïîêàçíèêîì â³äïîâ³äíî¿ ãðóïè ïàðóâàëüíîãî ñåçîíó, # – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî ç â³äïî-
â³äíèì ïîêàçíèêîì ãðóïè 1 òîãî æ ñåçîíó, ̂  – ð³çíèöÿ çíà÷óùà ïîð³âíÿíî ç â³äïîâ³äíèì ïîêàçíèêîì ãðóïè 
2 òîãî æ ñåçîíó, ð � 0,05
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ïåð³îä (ð � 0,05). Öå óçãîäæóþòüñÿ ç âèñíîâ-
êàìè  â÷åíèõ, ÿê³ ïîêàçàëè  âïëèâ ñåçîííîñò³ 
íà ð³âåíü ôðàãìåíòàö³¿ ÄÍÊ êë³òèí, êð³î-
êîíñåðâîâàíèõ òà ³íêóáîâàíèõ ïðîòÿãîì 2–48 
ãîä ïðè 37 °C (López-Fernández, 2011).

Çàìîðîæóâàííÿ ñïåðìàòîçî¿ä³â íàòèâíîãî 
åÿêóëÿòó ó ïàðóâàëüíèé ñåçîí íå ïðèçâîäèëî 
äî çá³ëüøåííÿ ð³âíÿ ôðàãìåíòàö³¿ ÄÍÊ òà 
çíèæåííÿ ðóõëèâîñò³ ñïåðìàòîçî¿ä³â, íà â³äì³-
íó â³ä ïîêàçíèê³â äëÿ âèä³ëåíî¿ ôðàêö³¿ ãà-
ìåò òîãî æ ñåçîíó (ð � 0,05). Ç ³íøîãî áîêó 
êð³îêîíñåðâóâàííÿ åÿêóëÿòó àáî âèä³ëåíèõ 
ñïåðìàòîçî¿ä³â ó íåïàðóâàëüíèé ñåçîí ïðèçâî-
äèòü äî çíèæåííÿ ïîêàçíèê³â ðóõëèâîñò³ òà 
ö³ë³ñíîñò³ ÄÍÊ. Öå âêàçóº íà òå, ùî ñ³ì’ÿíà 
ð³äèíà ó ïàðóâàëüíèé ñåçîí ìàº â³äì³ííèé â³ä 
íåïàðóâàëüíîãî ñêëàä, ùî íàäàº ¿é á³ëüøèõ 
êð³îçàõèñíèõ âëàñòèâîñòåé, ÿê³ çìåíøóþòü ñòó-
ï³íü ïîøêîäæåííÿ ÄÍÊ òà ðóõëèâîñò³ ñïåð-
ìàòîçî¿ä³â. Ïîêàçàíî, ùî êîìïîíåíòè ñ³ì’ÿ-
íî¿ ïëàçìè ìîæóòü ïîêðàùóâàòè êð³îòîëå-
ðàíòí³ñòü ñïåðìàòîçî¿ä³â. Òàê, ãðóïîþ ÷åñüêèõ 
â÷åíèõ (Bubenickova, 2020) áóëî ïîêàçàíî, ùî 
ó ñ³ì’ÿí³é ïëàçì³ êîíåé ì³ñòÿòüñÿ á³ëêè, ÿê³ 
çäàòí³ ïîçèòèâíî âïëèâàòè íà ñïåðì³îëîã³÷í³ 
õàðàêòåðèñòèêà ï³ñëÿ êð³îêîíñåðâóâàííÿ. Ñõî-
æ³ ðåçóëüòàòè áóëè îòðèìàí³ ³ ïðè êð³î-
êîíñåðâóâàíí³ ñïåðìàòîçî¿ä³â ñâèíåé (Recue-
ro, 2019) òà áóãà¿â (Zoca, 2021). Á³ëüø òîãî, 
áóëî ïîêàçàíî, ùî äåÿê³ êîìïîíåíòè ñ³ì’ÿ-
íî¿ ïëàçìè, âêëþ÷àþ÷è ð³çí³ á³ëêè, ìîæóòü
âçàºìîä³ÿòè ç³ ñïåðìàòîçî¿äàìè ³ ïðèêð³ïëþ-
âàòèñÿ äî ¿õ ïîâåðõí³, çàõèùàþ÷è òèì ñàìèì 
ìåìáðàíó ñïåðìàòîçî¿ä³â â³ä êð³îïîøêîäæåí-
íÿ. Ò³ á³ëêè ñ³ì’ÿíî¿ ïëàçìè, ê³ëüê³ñòü ÿêèõ 
çá³ëüøóâàëàñÿ â  ïàðóâàëüíèé ïåð³îä, áóëè 
â îñíîâíîìó çàëó÷åí³ äî ðåãóëÿö³¿ ë³ï³äíîãî 
îáì³íó, çàïîá³ãàííþ ïåðåä÷àñíî¿ êàïàöèòàö³¿ 
òà çàõèñòó â³ä õîëîäîâîãî øîêó, ÿêèé çá³ëü-
øóº ñïðèéíÿòëèâ³ñòü ãàìåò äî îêèñëþâàëü-
íîãî ñòðåñó, ùî ïðèçâîäèòü äî ïîðóøåííÿ 
ñòðóêòóðè ïëàçìàòè÷íî¿ ìåìáðàíè, á³ëê³â òà 
ÄÍÊ (Üstüner, 2015, Peris-Frau, 2020). Íàÿâ-
í³ñòü àíòèîêñèäàíò³â ó ñ³ì’ÿí³é ð³äèí³ ìàº 
ïîçèòèâíèé âïëèâ íà íàñòàííÿ îêèñëþâàíî-
â³äíîâëåíî¿ ð³âíîâàãè (Li, 2017). Îäíàê, íàø³ 
äîñë³äæåííÿ ïîêàçàëè ïîçèòèâíèé âïëèâ ñ³-
ì’ÿíî¿ ð³äèí â çàëåæíîñò³ â³ä ñåçîíó. Òîìó 
íåîáõ³äíèì º âèâ÷åííÿ òîãî, çì³íà ÿêèõ ñàìå
êîìïîíåíò³â àíòèîêñèäàíòíî¿ ñèñèòåìè â³äáó-

âàºòüñÿ ó ïàðóâàëüí³ ³ íå ïàðóâàëüí³ ñåçîíè.
Òàêèì ÷èíîì, íà ï³äñòàâ³ îäåðæàíèõ íàìè 

äàíèõ ìîæíà çðîáèòè âèñíîâîê, ùî ñêëàä 
ñ³ì’ÿíî¿ ð³äèíè çì³íþºòüñÿ çàëåæíî â³ä ïàðó-
âàëüíîãî ñåçîíó, ÿêèé âïëèâàº íà éîãî êð³î-
çàõèñí³ âëàñòèâîñò³ ùîäî ñïåðìàòîçî¿ä³â ï³ä 
÷àñ çàìîðîæóâàííÿ åÿêóëÿòó. Òîìó äîö³ëüíèì 
º êð³îêîíñåðâóâàííÿ åÿêóëÿòó, îòðèìàíîãî ó
ïàðóâàëüíèé ñåçîí ç ìåòîþ ïîäàëüøîãî âè-
êîðèñòàííÿ äëÿ øòó÷íîãî îñ³ìåí³ííÿ òà çàïë³ä-
íåííÿ in vitro íåçàëåæíî â³ä ïàðóâàëüíîãî ñåçîíó.

Ìåòîþ ïîäàëüøèõ äîñë³äæåíü áóäå âñòàíîâ-
ëåííÿ ñêëàäó ñ³ì’ÿíî¿ ð³äèíè, ùî çì³íþºòüñÿ 
ì³æ ñåçîíàìè ïàðóâàííÿ òà âïëèâàº íà êð³î-
ñò³éê³ñòü ÄÍÊ çàìîðîæåíèõ ñïåðìàòîçî¿ä³â. 

Âèñíîâêè. Îñíîâí³ ïàðàìåòðè ñïåðìàòîçî¿-
ä³â ê³ç, ÿê òî ðóõëèâ³ñòü, æèòòºçäàòí³ñòü, ö³ë³ñ-
í³ñòü ÄÍÊ ìàþòü ñåçîííó çàëåæí³ñòü ³ çíè-
æóþòüñÿ ó íåïàðóâàëüíèé ñåçîí. Êð³îêîíñåð-
âóâàííÿ çíà÷óùî çá³ëüøóº ð³âåíü ôðàãìåíòàö³¿ 
ÄÍÊ òà çíèæóº æèòòºçäàòí³ñòü é ðóõëèâ³ñòü  
ñïåðìàòîçî¿ä³â ñàìö³â ê³ç ó íåïàðóâàëüíèé 
ñåçîí. Âèäàëåííÿ ñ³ì’ÿíî¿ ð³äíè ç åÿêóëÿòó 
ïðèçâîäèòü äî çíèæåííÿ æèòòºçäàòíîñò³ êð³î-
êîíñåðâîâàíèõ ñïåðìàòîçî¿ä³â, íåçàëåæíî â³ä
ïàðóâàëüíîãî ñåçîíó. Êð³îêîíñåðâóâàííÿ ñïåð-
ìàòîçî¿ä³â, îòðèìàíèõ ó ïàðóâàëüíèé ñåçîí ç 
ñ³ì’ÿíîþ ð³äèíîþ ïðèçâîäèòü äî çáåðåæåííÿ 
¿õ ðóõëèâîñò³ òà ö³ë³ñíîñò³ ÄÍÊ. Òîìó, äëÿ ïî-
êðàùåííÿ åôåêòèâíîñò³ øòó÷íîãî îñ³ìåí³ííÿ 
ç âèêîðèñòàííÿì êð³îêîíñåðâîâàíèõ ñïåðìà-
òîçî¿ä³â ñàìö³â ê³ç çààíåíñüêî¿ ïîðîäè ðåêî-
ìåíäîâàíî çáèðàòè çà çàìîðîæóâàòè ö³ëüíèé 
åÿêóëÿò âîñåíè òà íà ïî÷àòêó çèìè.

Ðîáîòà âèêîíàíà çà ï³äòðèìêè Íàö³îíàëüíî¿ àêà-
äåì³¿ íàóê Óêðà¿íè â ðàìêàõ ïð³îðèòåòíî¿ òå-
ìàòèêè 2.2.6.130 «Îö³íêà ñòóïåíÿ ôðàãìåíòàö³¿ 
ÄÍÊ ñïåðìàòîãåííèõ êë³òèí ð³çíèõ ñòàä³é äèôå-
ðåíö³þâàííÿ ÿê îáîâ’ÿçêîâèé êîìïîíåíò òåõíî-
ëîã³¿ ¿õ êð³îêîíñåðâóâàííÿ».

Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü ïðî â³ä-
ñóòí³ñòü áóäü-ÿêîãî êîíôë³êòó ³íòåðåñ³â.
Äîòðèìàííÿ åòè÷íèõ ñòàíäàðò³â. Àâòîðè ï³ä-
òâåðäæóþòü â³äñóòí³ñòü êîíôë³êòó ³íòåðåñ³â òà
ïîðóøåíü äîãîâîðó ïðî íåðîçãîëîøåííÿ. Öÿ
ñòàòòÿ íå ì³ñòèòü æîäíèõ äîñë³äæåíü, âèêî-
íàíèõ íà òâàðèíàõ àáî ëþäÿõ.
Ô³íàíñóâàííÿ. Öå äîñë³äæåííÿ íå îòðèìóâàëî 
áóäü-ÿêîãî êîíêðåòíîãî ãðàíòó â³ä ô³íàíñóþ-
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÷èõ óñòàíîâ ó äåðæàâíîìó, êîìåðö³éíîìó àáî 
íåêîìåðö³éíîìó ñåêòîðàõ. 
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Seasonality affects the morphofunctional characteristics 
of reproductive cells, which makes the natural re-
production of dairy goats possible only in certain 
seasons. Cryopreservation of sperm, as part of assisted 
reproductive technologies, provides their flexibility, 
which increases the chances of increasing the number 
of livestock. However, it can cause changes in the 
morphofunctional characteristics and genetic material of 
sperm. Therefore, the aim of this study was to determine 
seasonal changes in viability, motility and DNA 
fragmentation level of native and cryopreserved goat 
sperm. The experiment was conducted using ejaculates 
of sexually mature male goats of Saanen breed, obtained 
in breeding and non-breeding seasons. To detect the 
effect of seasonal differences of seminal plasma on 
the characteristics of cryopreserved sperm, cells were 
cryopreserved in ejaculate and following isolation. The 
results of the study showed that the motility of native 
ejaculate sperm in the breeding season was higher than in 
the non-breeding season (p � 0.05). Cryopreservation led 
to a decrease in the number of motile sperm of ejaculate 
and the selected fraction of sperm in the non-breeding 
season, and the selected fraction of cells in the breeding 
season (p � 0.05). When comparing the viability and 
integrity of sperm DNA, there was a significant decrease 
in all groups in the non-breeding season compared to 
the breeding season (p � 0.05). It was found that the 
level of DNA fragmentation of goat ejaculate sperm 
in the breeding season after cryopreservation did 
not change compared to the native sample, while in 
cryopreserved sperm of the selected fraction of the same 
season increased (p � 0.05). Cryopreserved spermatozoa 
of the non-breeding season in the ejaculate and isolated 
fraction had an increased level of DNA fragmentation 
compared to baseline before cryopreservation. Thus, it 
can be concluded that the composition of semen liquid 
varies depending on the mating season, which affects 
its cryoprotective properties against spermatozoa during 

the ejaculate freezing. Therefore, it is recommended 
to collect whole ejaculate by freezing in autumn and 
early winter to improve the effectiveness of artificial 
insemination using cryopreserved sperm of male goats 
of Saanen breed.
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