
Íîâèì ï³äõîäîì ó òåõíîëîã³¿ êð³îêîíñåðâóâàííÿ åìáð³îí³â âå-
ëèêî¿ ðîãàòî¿ õóäîáè º ¿õíº íàäøâèäêå çàìîðîæóâàííÿ — íàéá³ëüø
åôåêòèâíèé ìåòîä, ÿêèé àêòèâíî ðîçðîáëÿºòüñÿ ó ñâ³òîâ³é ïðàê-
òèö³ [1, 2, 7]. Â îñíîâ³ äàíîãî ñïîñîáó ëåæèòü ïîïåðåäíÿ (áåçïîñå-
ðåäíüî ïåðåä çàíóðåííÿì ó ð³äêèé àçîò) åêâ³ë³áðàö³ÿ åìáð³îí³â ó
ñåðåäîâèù³ ç êð³îïðîòåêòîðàìè åíäî- òà åêçîöåëþëÿðíî¿ ä³¿, ÿêà
çàáåçïå÷óº íåîáõ³äíå íåçâîäíåííÿ ³ íàñè÷åííÿ êë³òèí êð³îçàõèñ-
íèìè ðå÷îâèíàìè.

Â³òðèô³êàö³éíå ñåðåäîâèùå ìàº áóòè äîñòàòíüî êîíöåíòðîâà-
íå, ùîá ó íüîìó íå â³äáóâàëàñÿ êðèñòàë³çàö³ÿ ïðè îõîëîäæåíí³ ³
âîäíî÷àñ íå ïîâèííî áóòè õ³ì³÷íî-òîêñè÷íå, àáè ñïðè÷èíÿòè îñ-
ìîòè÷íå ïîøêîäæåííÿ êë³òèí ïðè åêâ³ë³áðàö³¿ [3, 10]. Âàæëèâèì
ôàêòîðîì, ÿêèé çàáåçïå÷óº çàõèñò êë³òèí â³ä ïîøêîäæóâàëüíî¿ ä³¿
íèçüêèõ òåìïåðàòóð, º ñêëàä ³ âëàñòèâîñò³ êð³îçàõèñíîãî ñåðåäî-
âèùà. Àëå ïîðÿä ³ç ïîçèòèâíèìè, çàõèñíèìè ôóíêö³ÿìè êð³îïðî-
òåêòîðè ïðîÿâëÿþòü öèòîòîêñè÷íó ä³þ íà âñ³õ åòàïàõ êð³îêîíñåð-
âóâàííÿ [4–6]. Ï³ä âïëèâîì íèçüêèõ òåìïåðàòóð â³äáóâàºòüñÿ
ïîðóøåííÿ á³ëêîâî-ë³ï³äíèõ âçàºìîä³é íà ìåìáðàííîìó ð³âí³.
Çîêðåìà, ìàéæå äî íóëÿ ó ïåð³îä êðèñòàë³çàö³¿ çíèæóºòüñÿ âì³ñò
ëåöèòèíó, ÿêèé º îñíîâíèì ôîñôîë³ï³äîì ó ë³ïîïðîòå¿íîâèõ
êîìïëåêñàõ öèòîïëàçìàòè÷íèõ ìåìáðàí [ 4].

Âðàõîâóþ÷è âåëèêå çíà÷åííÿ ö³ë³ñíîñò³ öèòîïëàçìàòè÷íèõ
ìåìáðàí äëÿ íîðìàëüíî¿ æèòòºä³ÿëüíîñò³ åìáð³îí³â [6, 11] òà ç ìå-
òîþ çíèæåííÿ íåãàòèâíîãî âïëèâó íà íèõ ô³çèêî-õ³ì³÷íèõ ôàê-
òîð³â, ùî ðåàë³çóþòüñÿ íà åòàïàõ êð³îêîíñåðâóâàííÿ åìáð³îí³â ïðè
íàäøâèäêîìó îõîëîäæåíí³, íàìè ðîçðîáëåíî â³òðèô³êàö³éíå ñå-
ðåäîâèùå ç êîìïîçèö³éíèì êð³îïðîòåêòîðîì ïîë³ôóêíêö³îíàëü-
íî¿ ä³¿. Âîäíî÷àñ âèâ÷åíî âïëèâ á³îëîã³÷íîàêòèâíèõ òà ìåìáðàíî-
ñòàá³ë³çóþ÷èõ ðå÷îâèí, âêëþ÷åíèõ ó ñêëàä êð³îêîíñåðâàíò³â, íà
çáåðåæåííÿ åìáð³îí³â ïðè íàäøâèäêîìó çàìîðîæóâàíí³.

Ââåäåííÿ ó ñêëàä êð³îêîíñåðâàíòó ãë³öåðèíó òà ñàõàðîçè ó
âèñîê³é êîíöåíòðàö³¿ äàëî çìîãó íàì äîñÿãòè ï³äâèùåííÿ âèõî-
äó íîðìàëüíî ðîçâèíåíèõ äåêîíñåðâîâàíèõ åìáð³îí³â äî 77,2%.
Â³äîìî, ùî ïîðÿä ³ç ä³ºþ ã³ïåðêîíöåíòðîâàíèõ ðîç÷èí³â ³ ìîæ-
ëèâèì ðîçâèòêîì âíóòð³êë³òèííî¿ êðèñòàë³çàö³¿ ïðè íàäøâèä-
êîìó çàìîðîæóâàíí³ åìáð³îí³â ì³ñöåì ïðèêëàäàííÿ îñìîòè÷-
íîãî ôàêòîðà º öèòîïëàçìàòè÷íà ìåìáðàíà [5]. Äëÿ òîãî ùîá
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Íîðìàòèâíàÿ ñåáåñòîèìîñòü, ïðèïëîä, êîðîâà-ìàòü, ðåöèïèåíò,
ìîëî÷íûå è ìîëî÷íî-ìÿñíûå ïîðîäû

THE NEW METHODIC DIRECTIONS TO THE PRIME COST CAL-
CULATION OF A CALF RECEIVED FROM DAIRY AND DUAL PRO-
POSES PRODUCTIVITY BREEDS' CALVES-DAM AND RECIPIENTS.
P. Sharan, G. Kravchenko 

The prime cost of a calf received from dairy and dual proposes productivity
breeds calves-dam and recipients is calculated in accordance with adduced
basic methodic directions.

The prime cost, a calf-dam, a recipient, diary and dual proposes produc-
tivity breeds
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Âèñâ³òëåíî ðåçóëüòàòè äîñë³äæåíü ³ç çàñòîñóâàííÿ ôîñôîë³ï³ä³â ó
â³òðèô³êàö³éíîìó ñåðåäîâèù³ ïðè íàäøâèäêîìó çàìîðîæóâàíí³ åìáð³îí³â
êîð³â. Óñòàíîâëåíî, ùî çáåðåæåííÿ ðåïðîäóêòèâíèõ êë³òèí çàëåæèòü
â³ä îïòèìàëüíîãî ïîºäíàííÿ íàäøâèäêîãî îõîëîäæåííÿ òà ñêëàäó
ïîë³ôóíêö³îíàëüíîãî êð³îêîíñåðâàíòó.

Êîìïîçèö³éí³ êð³îïðîòåêòîðè, åìáð³îíè, ôîñôîë³ï³äè, öèòîïëàçìà-
òè÷íà ìåìáðàíà, â³òðèô³êàö³éíå ñåðåäîâèùå
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ñåðâîâàíèõ åìáð³îí³â âèçíà÷àëè çà ðåçóëüòàòàìè ¿õíüîãî ïðèæèâ-
ëåííÿ ó òåëèöü-ðåöèï³ºíò³â íà 60-é äåíü ï³ñëÿ ïåðåñàäêè øëÿõîì
ðåêòàëüíî¿ ä³àãíîñòèêè íà ò³ëüí³ñòü.

Ðåçóëüòàòè äîñë³äæåíü. Ñòóï³íü ìîðôîôóíêö³îíàëüíîãî çáå-
ðåæåííÿ ðåïðîäóêòèâíèõ êë³òèí çàëåæèòü â³ä îïòèìàëüíîãî
ïîºäíàííÿ íàäøâèäêîãî îõîëîäæåííÿ òà ñêëàäó ïîë³ôóíêö³îíà-
ëüíîãî êð³îêîíñåðâàíòó. Éîãî êð³îçàõèñíà ä³ÿ º íåîáõ³äíîþ ïåðå-
äóìîâîþ çàïîá³ãàííÿ ðîçâèòêó åíäîöåëþëÿðíî¿, ëåòàëüíî¿ äëÿ
êë³òèí êðèñòàë³çàö³¿. Ñêëàä êð³îêîíñåðâàíòó, çîêðåìà éîãî êîëè-
ãàòèâí³ âëàñòèâîñò³, ïîâèíí³ áóòè ñïðÿìîâàí³ íà íåéòðàë³çàö³þ
"åôåêòó ðîç÷èíó", ÿêèé âèíèêàº ó äàíèõ óìîâàõ, à ìåìáðàíî-
ñòàá³ë³çóþ÷à ä³ÿ êîìïîíåíò³â êð³îêîíñåðâàíòó ï³äòðèìóº íàòèâí³
âëàñòèâîñò³ ìåìáðàíè â ïðîöåñ³ äåã³äðàòàö³¿ êë³òèí [5, 8].

Ó ðåçóëüòàò³ äîñë³äæåíü âñòàíîâëåíî, ùî êð³îçàõèñíèé åôåêò
ï³äâèùóºòüñÿ ïðè ââåäåíí³ äî ñêëàäó êð³îêîíñåðâàíòó ìåìáðàíî-
ñòàá³ë³çóþ÷èõ ðå÷îâèí. Ï³ñëÿ âèõîäó ³ç ñòàíó ãëèáîêîãî õîëîäîâî-
ãî àíàá³îçó åìáð³îí³â, çàìîðîæåíèõ çà äîïîìîãîþ íàäøâèäêîãî
îõîëîäæåííÿ, áóëî ïðîâåäåíî ¿õíþ ìîðôîëîã³÷íó îö³íêó ³ äåòàëü-
íèé àíàë³ç êð³îïîøêîäæåíü. Òàê ó åìáð³îí³â êîíòðîëüíî¿ ãðóïè
÷àñò³øå çóñòð³÷àëèñÿ òàê³ ìîðôîëîã³÷í³ çì³íè, ÿê òð³ùèíè ïðîçî-
ðî¿ îáîëîíêè, ñèëüíå ñòèñíåííÿ êë³òèííîãî êîìïëåêñó, ë³çèñ
áëàñòîìåð³â, íàÿâí³ñòü ù³ëüíèõ òåìíèõ ä³ëÿíîê, âàêóîë³çàö³ÿ òà
ãðàíóëÿö³ÿ öèòîïëàçìè.

Æèòòºçäàòí³ñòü åìáð³îí³â, çàìîðîæåíèõ ó â³òðèô³êàö³éíîìó
ñåðåäîâèù³ ç êð³îïðîòåêòîðàìè ïîë³ôóíêö³îíàëüíî¿ ä³¿
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îòðèìàòè ìàêñèìàëüíó çáåðåæåí³ñòü ðîçìîðîæåíèõ åìáð³îí³â,
ó ñåðåäîâèùå äëÿ çàìîðîæóâàííÿ áóëî ââåäåíî ìåìáðàíî-
ñòàá³ë³çóþ÷èé ïðåïàðàò. 

Ìàòåð³àë ³ ìåòîäèêà äîñë³äæåíü. Îá'ºêòîì äîñë³äæåííÿ áóëè
åìáð³îíè êîð³â-äîíîð³â íà ñòàä³¿ ìîðóëè òà áëàñòîöèñòè äî ³ ï³ñëÿ
êð³îêîíñåðâóâàííÿ. ¯õíþ ìîðôîëîã³÷íó îö³íêó ïðîâîäèëè çà äî-
ïîìîãîþ á³íîêóëÿðíî¿ ëóïè ÌÁÑ-10 òà ì³êðîñêîïà "Á³îëàì". Äëÿ
çàìîðîæóâàííÿ íàäøâèäêèì ìåòîäîì â³äáèðàëè ñâ³æîîäåðæàí³
åìáð³îíè çà ìîðôîëîã³÷íîþ îö³íêîþ â³äì³ííî¿ òà äîáðî¿ ÿêîñò³.
Óñ³ åìáð³îíè áóëî ïîä³ëåíî íà äâ³ ãðóïè — äîñë³äíó ³ êîíòðîëüíó.
Ï³ñëÿ ïðîìèâàííÿ ó êóëüòóðàëüíîìó ñåðåäîâèù³ â³ä ìåõàí³÷íîãî
çàáðóäíåííÿ åìáð³îíè ïîì³ùàëè íà 7–10 õâ ó åêâ³ë³áðàö³éíå ñå-
ðåäîâèùå ³ç âì³ñòîì 10% ãë³öåðèíó (1,4 Ì) íà ñåðåäîâèù³ äëÿ òêà-
íèííèõ êóëüòóð ³ç 20%-þ ôåòàëüíîþ ñèðîâàòêîþ òåëÿòè. 

Â³ä ñêëàäó â³òðèô³êàö³éíîãî ñåðåäîâèùà çàëåæèòü çáåðå-
æåí³ñòü åìáð³îíîì æèòòºä³ÿëüíîñò³ ï³ñëÿ âèõîäó ç àíàá³îçó [4, 6,
9]. Òîìó íàìè áóâ ïðîâåäåíèé ïîøóê åôåêòèâíèõ äîáàâîê
á³îëîã³÷íî àêòèâíèõ êîìïîíåíò³â, ÿê³ á ï³äâèùóâàëè ñò³éê³ñòü
åìáð³îí³â äî òåìïåðàòóðíîãî øîêó. Ç ìåòîþ âèâ÷åííÿ åôåêòèâ-
íîñò³ âèêîðèñòàííÿ ìåìáðàíîñòàá³ë³çóþ÷èõ ðå÷îâèí ó ñêëàä³
êð³îêîíñåðâàíò³â ïðè íàäøâèäêîìó çàìîðîæóâàíí³ äî â³òðèô³êà-
ö³éíîãî ñåðåäîâèùà áóëî äîäàíî ïðåïàðàò Ô³ëîìåê. Éîãî êð³îçà-
õèñíà åôåêòèâí³ñòü çóìîâëåíà âì³ñòîì ôîñôàòèäèëõîë³íó (70%
ëåöåòèíó), à òàêîæ â³ëüíèõ æèðíèõ êèñëîò.

Åìáð³îíè êîíòðîëüíî¿ ãðóïè ïåðåíîñèëè ó â³òðèô³êàö³éíå ñå-
ðåäîâèùå ³ç âì³ñòîì ãë³öåðèíó ³ ñàõàðîçè, à äîñë³äíî¿ ãðóïè — ó òå
ñàìå â³òðèô³êàö³éíå ñåðåäîâèùå, äî ñêëàäó ÿêîãî áóëî äîäàíî
ìåìáðàíîñòàá³ë³çóþ÷èé ïðåïàðàò Ô³ëîìåê. Ïîò³ì åìáð³îíè
ïîì³ùàëè ó ïàéºòè, ïîïåðåäíüî çàïîâíåí³ â³òðèô³êàö³éíèì ñåðå-
äîâèùåì. Ï³ñëÿ çàïàþâàííÿ ïàéºòè ïåðåíîñèëè ó ð³äêèé àçîò.
Ì³æ âíåñåííÿì åìáð³îíà ó â³òðèô³êàö³éíå ñåðåäîâèùå é îõîëîä-
æåííÿì äî òåìïåðàòóðè -196°Ñ ïðîõîäèëî íå á³ëüøå 90 ñ.

Åìáð³îíè ðîçìîðîæóâàëè ïðè ê³ìíàòí³é òåìïåðàòóð³. Âèâå-
äåííÿ êð³îïðîòåêòîð³â ³ç äåêîíñåðâîâàíèõ åìáð³îí³â ïðîâîäèëè ó
äâîõ ðîç÷èíàõ: 0,5Ì òà 0,25Ì ñàõàðîçè ç åêñïîçèö³ºþ 5 õâ ó êîæ-
íîìó. Íàäàë³ åìáð³îíè ïðîìèâàëè ó êóëüòóðàëüíîìó ñåðåäîâèù³,
ÿêå ñêëàäàëîñÿ ç ÔÑÁ Äþëüáåêêî òà 20% ôåòàëüíî¿ ñèðîâàòêè òå-
ëÿòè ³ ïîì³ùàëè ó ïàéºòè äëÿ ïåðåñàäêè. Æèòòºçäàòí³ñòü äåêîí-
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ÂËÈßÍÈÅ ÊÎÌÏÎÇÈÖÈÎÍÍÛÕ ÊÐÈÎÏÐÎÒÅÊÒÎÐÎÂ ÏÎ-
ËÈÔÓÍÊÖÈÎÍÀËÜÍÎÃÎ ÄÅÉÑÒÂÈß ÍÀ ÑÎÕÐÀÍÍÎÑÒÜ ÝÌÁ-
ÐÈÎÍÎÂ ÊÎÐÎÂ ÏÐÈ ÑÂÅÐÕÁÛÑÒÐÎÌ ÇÀÌÎÐÀÆÈÂÀÍÈÈ.
È.Ì. ßðåì÷óê, Ñ.Ã. Øàëîâèëî

Îñâåùåíû ðåçóëüòàòû èññëåäîâàíèé ïî ïðèìåíåíèþ ôîñôîëèïèäîâ â
âèòðèôèêàöèîííîé ñðåäå ïðè ñâåðõáûñòðîì çàìîðàæèâàíèè ýìáðèîíîâ
êîðîâ. Óñòàíîâëåíî, ÷òî ñîõðàíåíèå ðåïðîäóêòèâíûõ êëåòîê çàâèñèò îò
îïòèìàëüíîãî îáúåäèíåíèÿ ñâåðõáûñòðîãî îõëàæäåíèÿ è ñîñòàâà ïîëè-
ôóíêöèîíàëüíîãî êðèîêîíñåðâàíòà.

Êîìïîçèöèîííûå êðèîïðîòåêòîðû, ýìáðèîíû, ôîñôîëèïèäû, öèòî-
ïëàçìàòè÷åñêàÿ ìåìáðàíà, âèòðèôèêàöèîííàÿ ñðåäà

MULTIFUNCTIONAL ACTION ON SAVING EMBRYOS OF COWS
AT SUPERFAST FREEZING. I.M. Jaremchuk, S.G. Shalovilo

The articles results of researches on applications fosfolipids in vitrification
environment are covered at superfast freezing embryos of cows. It is established,
that preservation of reproductive cells depends on optimum association superfast
cooling and structure multifunctional krioconserver.

Composite krioprotectors, embryos, fosfolipids, cytoplasmatic membrane,
vitrification environment
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Åìáð³îíè äîñë³äíî¿ ãðóïè âèÿâèëèñü á³ëüø ñò³éêèìè äî íàä-
øâèäêîãî çàìîðîæóâàííÿ ³ ï³ñëÿ äåêîíñåðâàö³¿ íîðìàëüíî ðîçâè-
íåíèõ åìáð³îí³â áóëî íà 11,8% á³ëüøå, í³æ íà êîíòðîë³ (òàáëèöÿ).
Íà íàøó äóìêó, öå ìîæå áóòè ïîâ'ÿçàíî ³ç á³ëüø øâèäêèì âêëþ-
÷åííÿì ðåïàðàö³éíèõ ìåõàí³çì³â ï³ñëÿ ðîçìîðîæóâàííÿ, ùî
ñïðèÿëî íîðìàë³çàö³¿ ðîçâèòêó åìáð³îí³â. Àíàëîã³÷íèé ðåçóëüòàò
îòðèìàíî çà ð³âíåì ïðèæèâëåííÿ äîñë³äíèõ åìáð³îí³â. Â³í áóâ
çíà÷íî âèùèé ³ ñòàíîâèâ 53,3%, ùî íà 14,9% á³ëüøå, í³æ ó êîí-
òðîëüí³é ãðóï³. Öå äàº íàì ï³äñòàâó ñòâåðäæóâàòè, ùî ïîðÿä ³ç
ä³ºþ ïðîíèêàþ÷èõ ³ íåïðîíèêàþ÷èõ êð³îïðîòåêòîð³â ââåäåííÿ ó
êð³îêîíñåðâàíò ìåìáðàíîñòàá³ë³çóþ÷èõ ðå÷îâèí äàº ïîçèòèâí³
ðåçóëüòàòè.

Âèñíîâîê. Ç ìåòîþ ìàêñèìàëüíîãî çíèæåííÿ íåãàòèâíîãî
âïëèâó íà ìåìáðàíè åìáð³îí³â ô³çèêî-õ³ì³÷íèõ ôàêòîð³â, ÿê³ ðå-
àë³çóþòüñÿ íà åòàïàõ êð³îêîíñåðâóâàííÿ ïðè íàäøâèäêîìó îõî-
ëîäæåíí³, äî ñêëàäó êð³îêîíñåðâàíòó áàæàíî ââîäèòè ìåìáðàíî-
ñòàá³ë³çóþ÷³ ðå÷îâèíè, çîêðåìà ôîñôîë³ï³äè.
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