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Ðåçþìå. Ïðîâåäåíû èññëåäîâàíèÿ ïî îïðåäåëåíèþ

ðåçóëüòàòèâíîñòè âûìûâàíèÿ ýìáðèîíîâ â çàâèñèìîñòè îò

ìåòîäà èçâëå÷åíèÿ è ñóïåðîâóëÿòîðíîé ðåàêöèè ÿè÷íèêîâ

êîðîâ-äîíîðîâ ýìáðèîíîâ. Ïðîöåäóðó âûìûâàíèÿ ýìáðèî-

íîâ ïðîâåëè ó 216 êîðîâ-äîíîðîâ, êîòîðûå áûëè ðàçäåëåíû

íà òðè ãðóïïû â çàâèñèìîñòè îò ìåòîäà èçâëå÷åíèÿ: ãðóïïà

I (n = 66) – ãðàâèòàöèîííûé (ñèñòåìà ñàìîòåêà) ñ èñïîëüçî-

âàíèåì ïîëèìåðíûõ òðóáîê; ãðóïïà II (n = 97) – øïðèöåâàíèÿ

(ïîðöèîííûé) ñ ïîìîùüþ øïðèöà Ëþýðà îáúåìîì 60 ìë;

ãðóïïà III (n = 53) – çàìêíóòîãî öèêëà öèðêóëÿöèè ñ èñïîëü-

çîâàíèåì óñòàíîâêè äëÿ íåõèðóðãè÷åñêîãî èçâëå÷åíèÿ ýì-

áðèîíîâ ó æèâîòíûõ (ïàòåíò ÐÔ íà ïîëåçíóþ ìîäåëü

¹156767). Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé óñòà-

íîâëåíî, ÷òî îïòèìàëüíûì ìåòîäîì èçâëå÷åíèÿ ýìáðèî-

íîâ ÿâëÿåòñÿ ñïîñîá çàìêíóòîãî öèêëà öèðêóëÿöèè ñ èñ-

ïîëüçîâàíèåì óñòàíîâêè äëÿ íåõèðóðãè÷åñêîãî èçâëå÷åíèÿ

ýìáðèîíîâ ó æèâîòíûõ (ïàòåíò ÐÔ íà ïîëåçíóþ ìîäåëü

¹156767), êîòîðûé ïî ñðàâíåíèþ ñ èçâåñòíûìè (ãðàâèòà-

öèîííûé è øïðèöåâàíèÿ) ïîâûøàåò ýôôåêòèâíîñòü èçâëå-

÷åíèÿ ýìáðèîíîâ íà 19,1% è 14,1%, äîñòèãàÿ 89,0%; ñîêðà-

ùàåò âðåìÿ âûìûâàíèÿ ñ 20–30 ìèíóò äî 3–5 ìèíóò; ñîêðà-

ùàåò îáúåì èñïîëüçóåìîé æèäêîñòè ñ 600–1000 ìë äî 150–

200 ìë; ïîçâîëÿåò ìèíèìèçèðîâàòü óòðàòó çàðîäûøåé â

ïðîöåññå èõ èçâëå÷åíèÿ.

Summary.Studies were conducted to determine the

effectiveness of embryo recovery depending on the extraction

method and superovulation response of donor cows. In the

study 216 donor cows were included. They were divided into 3

group on the basis of the method applied for the embryo

recovery. The gravitational method (self-draining system) with

polymer tubes was utilized for the first group (n = 66), the syringe

portioned method with 60ml syringe with Luer lock was used for

the second group (n = 97), and the closed circulation cycle

method with the apparatus for non-surgical embryos recovery

(patent of the Russian Federation for utility model No. 156767)

was applied for the last group of cows (n = 53).As a result, the

closed circulation cycle method using the apparatus for non-

surgical recovering embryos was shown to be the optimal. In

comparison with the gravitational and the syringe portioned

methods, this method increased the efficiency of embryo recovery

by 19.1% and 14.1%, respectively, reaching 89.0%; reduced

embryo recovery time from 20–30 minutes to 3–5 minutes;

decreased the volume of the used fluid from 600–1000 ml to

150-200 ml; and allowed to minimize the loss of embryos in the

process of their recovery.

Ââåäåíèå

Â ñâÿçè ñ èíòåíñèâíûì ðàçâèòèåì ðåïðîäóêòèâíûõ áèî-

òåõíîëîãèé â óñêîðåííîì âîñïðîèçâîäñòâå êðóïíîãî ðîãà-

òîãî ñêîòà ðàñòåò íåîáõîäèìîñòü ïîëó÷åíèÿ ìàêñèìàëüíî

áîëüøîãî êîëè÷åñòâà ýìáðèîíîâ îò îäíîé êîðîâû-äîíîðà.

Â ðåçóëüòàòå óñîâåðøåíñòâîâàíèÿ ïðîòîêîëîâ èíäóêöèè

ïîëèîâóëÿöèè ñòàëî âîçìîæíûì äîñòèæåíèå âûñîêîãî ðå-

àêöèîííîãî îòâåòà ÿè÷íèêîâ íà ââåäåííûå ãîíàäîòðîïíûå

ïðåïàðàòû è ïîëó÷åíèå íå 4–5 êà÷åñòâåííûõ ýìáðèîíîâ,

êàê áûëî ðàíåå, à 15 è áîëåå çà îäèí ñåàíñ ñòèìóëÿöèè

êîðîâ-äîíîðîâ [1, 2].

Îäíàêî, íåñìîòðÿ íà áîëåå ÷åì ïîëóâåêîâîé îïûò ïðè-

ìåíåíèÿ òåõíîëîãèè èíäóêöèè ïîëèîâóëÿöèè, íåðåøåííûå

ïðîáëåìû ïðîäîëæàþò ôîðìèðîâàòü íàó÷íûé è ïðàêòè÷åñ-

êèé èíòåðåñ â âîïðîñàõ ïðåäèêöèè îâàðèàëüíîãî îòâåòà íà

ñòèìóëÿöèþ ïîëèîâóëÿöèè è íåäîñòàòêîâ èìåþùåãîñÿ îáî-

ðóäîâàíèÿ ïî èçëå÷åíèþ ýìáðèîíîâ èç ðåïðîäóêòèâíûõ

îðãàíîâ êîðîâ-äîíîðîâ, ñâÿçàííûõ ñ ïîòåðåé èçâëåêàåìûõ

çàðîäûøåé (äî 30%). Åñëè ïðîãíîç îâàðèàëüíîãî ïîòåíöè-

àëà è ýìáðèîïðîäóêòèâíîñòè êîðîâ-äîíîðîâ ñ ïîìîùüþ

ïåðñïåêòèâíûõ ãåíåòè÷åñêèõ ìàðêåðîâ (ïîèñê ïîëèìîðôèç-

ìîâ ãåíîâ, àññîöèèðóåìûõ ñ ïðèçíàêàìè ïîëèîâóëÿòîðíîãî

îòâåòà) [3], íà ñåãîäíÿøíèé äåíü íå îáëàäàþùèõ äîñòàòî÷-

íîé ïðåäèêòèâíîé ñïîñîáíîñòüþ, ïðåäñòàâëÿåò ñîáîé îäíó

èç íàèáîëåå òðóäíîðàçðåøèìûõ ïðîáëåì, òî âîïðîñû, ñâÿ-

çàííûå ñ ïîòåðåé çàðîäûøåé âî âðåìÿ âûìûâàíèÿ, âîç-

ìîæíî ðåøèòü íà ñåãîäíÿøíèé äåíü.

Â ñâÿçè ñ ýòèì, àêòóàëüíûì ÿâëÿåòñÿ âûÿâëåíèå îïòè-

ìàëüíûõ ìåòîäîâ è îáîðóäîâàíèÿ äëÿ èçâëå÷åíèÿ ýìáðèî-

íîâ, ïîçâîëÿþùèõ ìèíèìèçèðîâàòü óòðàòó çàðîäûøåé â

ïðîöåññå èõ âûìûâàíèÿ.

Íà îñíîâàíèè âûøåèçëîæåííîãî öåëüþ íàøåé ðàáîòû

ÿâëÿëîñü ïðîâåäåíèå èññëåäîâàíèÿ ïî îöåíêå ðåçóëüòà-

òèâíîñòè âûìûâàíèÿ ýìáðèîíîâ â çàâèñèìîñòè îò ìåòîäà è

îáîðóäîâàíèÿ èçâëå÷åíèÿ ïðè èíäóêöèè ñóïåðîâóëÿöèè ó

êîðîâ-äîíîðîâ ýìáðèîíîâ.
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ðàçäåëèëè íà òðè ãðóïïû â çàâèñèìîñòè îò ñïîñîáà èçâëå-

÷åíèÿ ýìáðèîíîâ: ãðóïïà I (n = 66) – ãðàâèòàöèîííûé (ñèñòå-

ìà ñàìîòåêà) ñ èñïîëüçîâàíèåì ïîëèìåðíûõ òðóáîê; ãðóïïà

II (n = 97) – øïðèöåâàíèÿ (ïîðöèîííûé) ñ ïîìîùüþ øïðèöà

Ëþýðà îáúåìîì 60 ìë; ãðóïïà III (n = 53) – çàìêíóòîãî öèêëà

öèðêóëÿöèè ñ èñïîëüçîâàíèåì óñòàíîâêè äëÿ íåõèðóðãè÷åñ-

êîãî èçâëå÷åíèÿ ýìáðèîíîâ ó æèâîòíûõ (ïàòåíò ÐÔ íà ïî-

ëåçíóþ ìîäåëü ¹156767) [4] (ðèñóíîê 1).

Âî âñåõ òðåõ ãðóïïàõ èñïîëüçîâàëè â êà÷åñòâå âñïîìî-

ãàòåëüíîãî îáîðóäîâàíèÿ ãèáêèå äâóõêàíàëüíûå è òðåõêà-

íàëüíûå êàòåòåðû äëÿ èçâëå÷åíèÿ ýìáðèîíîâ ñ íàêîíå÷íè-

êîì Ôîëåÿ ïðîèçâîäñòâà ôèðìû "Minitube" (Ãåðìàíèÿ), à

òàêæå óñòðîéñòâà äëÿ ñáîðà ýìáðèîíîâ (Ôðàíöèÿ). Ïîèñê è

îöåíêó ýìáðèîíîâ îïðåäåëÿëè ïîä ìèêðîñêîïîì ñ óâåëè÷å-

íèåì 60 – 100 ðàç è áîëåå.

Íåïîñðåäñòâåííî ïåðåä èçâëå÷åíèåì ýìáðèîíîâ ó êî-

ðîâ-äîíîðîâ áûë ïðîâåäåí ïîäñ÷åò æåëòûõ òåë íà ïîâåðõ-

íîñòè ÿè÷íèêîâ ðåêòîïàëüïàòîðíûì ìåòîäîì è/èëè ìåòî-

äîì ýõîãðàôè÷åñêîé âèçóàëèçàöèè. Ïðè ýòîì, êîëè÷åñòâî

æåëòûõ òåë (÷èñëî îâóëÿöèé) áûëî ïðèíÿòî ðàâíîçíà÷íûì

êîëè÷åñòâó ñîçðåâøèõ è îâóëèðîâàâøèõ ôîëëèêóëîâ, èç

êîòîðûõ âûõîäÿò ÿéöåêëåòêè, ïðèãîäíûå äëÿ îïëîäîòâîðå-

íèÿ. Ïðîâåëè ãðàäàöèþ æèâîòíûõ â êàæäîé ãðóïïå ñîãëàñíî

ëèìèòàì ÷èñëà îâóëÿöèé: æèâîòíûå ñ 3–5 æåëòûìè òåëàìè,

ñ 6–10, ñ 11–20, è ñ áîëåå 20 æåëòûìè òåëàìè íà ÿè÷íèêàõ.

Ðåçóëüòàòû èññëåäîâàíèé:

Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé îòðàæåíû â

òàáëèöå 1.

Èç òàáëèöû 1 âèäíî, ÷òî âî âñåõ òðåõ ãðóïïàõ êîëè÷å-

ñòâî êîðîâ-äîíîðîâ â ñîîòâåòñòâèè ñ ëèìèòàìè ÷èñëà îâóëÿ-

öèé ðàñïðåäåëèëèñü ñëåäóþùåì îáðàçîì: â ïåðâîé ãðóïïå

– (12, 33, 15 è 6), âî âòîðîé – (19, 51, 20 è 7) è â òðåòüåé – (11,

21, 17 è 4), ÷òî â ïðîöåíòíîì ñîîòíîøåíèè ñîñòàâèëî (18,2/

50,0/22,7/9,1%), (19,6/52,6/20,6/7,2%) è (20,8/39,6/32,1/7,5%)

ñîîòâåòñòâåííî. Òàêèì îáðàçîì, 70% êîðîâ-äîíîðîâ ïðèõî-

äèëîñü íà ëèìèòû ÷èñëà îâóëÿöèé 6–10 è 11–20 æåëòûõ òåë

íà ÿè÷íèêàõ, ïðè ýòîì æèâîòíûå ñ êîëè÷åñòâîì æåëòûõ òåë

íà ÿè÷íèêàõ 20 è áîëåå íå ïðåâûøàëè 10% îò îáùåãî ÷èñëà

êîðîâ-äîíîðîâ, ïðîÿâèâøèõ ðåàêöèîííûé îòâåò íà ââåäåí-

íûå ãîíàäîòðîïèíû.

Ïðè ïåðåñ÷åòå ñðåäíåãî ÷èñëà æåëòûõ òåë (â ñîîòâåò-

ñòâèè ñ ëèìèòàìè ÷èñëà îâóëÿöèé) íà îäíîãî äîíîðà âî âñåõ

òðåõ ãðóïïàõ áûëî óñòàíîâëåíî, ÷òî â ãðóïïå I ñðåäíåå

÷èñëî ñîñòàâèëî – 4,1; 7,3; 15,2; 22,9, â ãðóïïå  II – 4,0; 6,9;

14,5; 24,6, â ãðóïïå  III – 4,3; 7,8; 15,7; 23,4. Ïî ðåçóëüòàòàì

èçâëå÷åíèÿ ýìáðèîíîâ óñòàíîâëåíî, ÷òî ñðåäíåå ÷èñëî

ïîëó÷åííûõ çàðîäûøåé íà îäíîãî äîíîðà â çàâèñèìîñòè îò

ñïîñîáà èçâëå÷åíèÿ ñîñòàâèëî â ãðóïïå I – 2,8; 5,4; 9,6; 17,0,

â ãðóïïå II – 3,1; 5,2; 10,3; 18,0, â ãðóïïå III – 3,9; 7,3; 13,7;

20,3, ÷òî â ïðîöåíòíîì ñîîòíîøåíèè êîëè÷åñòâà èçâëå÷åí-

íûõ çàðîäûøåé ê êîëè÷åñòâó æåëòûõ òåë íà îäíîãî äîíîðà

ñîñòàâëÿåò â ãðóïïå I – 68,3/74,0/63,2/74,2%; â ãðóïïå II –

77,5/75,4/71,0/73,2% è â ãðóïïå III – 90,7/93,6/87,3/86,6%. Íà

îñíîâàíèè ïîëó÷åííûõ äàííûõ âèäíî, ÷òî ðåçóëüòàò âûìû-

âàíèÿ ýìáðèîíîâ â çàâèñèìîñòè îò ñïîñîáà èçâëå÷åíèÿ â

òðåõ ãðóïïàõ èìååò ðàçíóþ ýôôåêòèâíîñòü, ÷òî íàãëÿäíî

îòðàæåíî â ñâîäíîé òàáëèöå 2.

Ñðàâíèòåëüíûé àíàëèç ðåçóëüòàòîâ ïîêàçàë, ÷òî ñðåä-

íèé ïðîöåíò âûõîäà çàðîäûøåé â ãðóïïå I, ãäå èçâëå÷åíèå

ïðîâîäèëè ñ èñïîëüçîâàíèåì ãðàâèòàöèîííîãî ñïîñîáà (c

ñèñòåìîé ñàìîòåêà) ñîñòàâèë – 69,9%, â ãðóïïå II, ãäå

èçâëå÷åíèå ïðîâîäèëè ñ ïðèìåíåíèåì ñïîñîáà "øïðèöåâà-

íèÿ", äàííûé ïîêàçàòåëü ñîñòàâèë – 74,9%, à â ãðóïïå III, ãäå

âûìûâàíèå ýìáðèîíîâ ïðîâîäèëè ñ èñïîëüçîâàíèåì ñïî-

ñîáà çàìêíóòîãî öèêëà öèðêóëÿöèè ñ ïðèìåíåíèåì óñòàíîâ-

êè äëÿ íåõèðóðãè÷åñêîãî èçâëå÷åíèÿ ýìáðèîíîâ ó æèâîòíûõ

(ïàòåíò ÐÔ íà ïîëåçíóþ ìîäåëü ¹156767) ñðåäíèé ïðî-

öåíò âûõîäà çàðîäûøåé áûë ðàâåí 89,0%, ÷òî íà 19,1 è

14,1% ïðåâûøàåò ïî âûõîäó çàðîäûøåé äâå ïðåäûäóùèå

ãðóïïû.

Â ïðîöåññå èññëåäîâàíèé îòìå÷åíî, ÷òî ïðè ïðèìåíå-

íèè â ãðóïïå III ñïîñîáà çàìêíóòîãî öèêëà öèðêóëÿöèè ñ

ïðèìåíåíèåì óñòàíîâêè äëÿ íåõèðóðãè÷åñêîãî èçâëå÷åíèÿ

ýìáðèîíîâ ó æèâîòíûõ (ïàòåíò ÐÔ íà ïîëåçíóþ ìîäåëü

¹156767) êîëè÷åñòâî èñïîëüçóåìîé ïðîìûâî÷íîé æèäêî-

ñòè ñ 600–100 ìë ñîêðàùàåòñÿ äî 150–200 ìë íà îäíó

ãîëîâó. Ïðèìåíåíèå óñòàíîâêè ñîêðàùàåò âðåìÿ ïðîâåäå-

íèÿ ïðîöåäóðû âûìûâàíèÿ ýìáðèîíîâ ñ 20–30 ìèíóò äî 3–

5 ìèíóò, êàê ñëåäñòâèå, ìèíèìèçèðóåò ñòðåññ êîðîâ-äîíî-

ðîâ ýìáðèîíîâ è ýëèìèíèðóåò òðàâìàòèçì ðåïðîäóêòèâíûõ

îðãàíîâ.

Òàêèì îáðàçîì, óñòàíîâëåíî, ÷òî îïòèìàëüíûì ìåòî-

äîì èçâëå÷åíèÿ ýìáðèîíîâ ÿâëÿåòñÿ ñïîñîá çàìêíóòîãî

öèêëà öèðêóëÿöèè ñ èñïîëüçîâàíèåì óñòàíîâêè äëÿ íåõè-

ðóðãè÷åñêîãî èçâëå÷åíèÿ ýìáðèîíîâ ó æèâîòíûõ (ïàòåíò ÐÔ
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íà ïîëåçíóþ ìîäåëü

¹156767). Ýòî ïîçâîëÿåò ìè-

íèìèçèðîâàòü óòðàòó çàðîäû-

øåé â ïðîöåññå èõ âûìûâà-

íèÿ è äîñòè÷ü âûõîäà çàðî-

äûøåé, â ñðåäíåì 89,0%.
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