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Ðåçþìå. Ýôôåêòèâíîñòü èñêóññòâåííîãî îñåìåíåíèÿ
êîáûë çàâèñèò îò ìíîãèõ ôàêòîðîâ, â òîì ÷èñëå îò êà÷åñòâà

êðèîêîíñåðâèðîâàííîé ñïåðìû æåðåáöîâ. Ïðè êðèîêîíñåð-

âàöèè ñïåðìû îòìå÷àþòñÿ çíà÷èòåëüíûå ïîâðåæäåíèÿ îð-

ãàíîèäîâ ïîëîâûõ êëåòîê: àêðîñîì, êëåòî÷íûõ ìåìáðàí,

ìèòîõîíäðèé. Îäíèì èç ìåòîäîâ, èñïîëüçóåìûõ, äëÿ îöåí-

êè ñòðóêòóðíîé öåëîñòíîñòè ñïåðìàòîçîèäîâ ÿâëÿåòñÿ ýëåê-

òðîííàÿ ìèêðîñêîïèÿ. Ýëåêòðîííî-ìèêðîñêîïè÷åñêîå èñ-

ñëåäîâàíèå ïîçâîëÿåò ïðîâåñòè êà÷åñòâåííóþ è êîëè÷å-

ñòâåííóþ îöåíêó ñîñòîÿíèÿ êëåòî÷íûõ îðãàíåëë, íåîáõîäè-

ìûõ äëÿ âûïîëíåíèÿ ñïåðìàòîçîèäàìè îïëîäîòâîðÿþùåé

ôóíêöèè, è, â ðÿäå ñëó÷àåâ, âûÿâèòü ïðè÷èíó èõ ôóíêöèî-

íàëüíûõ íàðóøåíèé. Ñ ïîìîùüþ ìåòîäîâ ñâåòîâîé è ýëåê-

òðîííîé ìèêðîñêîïèè áûëà ïðîâåäåíà îöåíêà êà÷åñòâà è

êðèîóñòîé÷èâîñòè ñïåðìû, ñòðóêòóðíîé öåëîñòíîñòè ÿäðà è

õðîìàòèíà ñïåðìàòîçîèäîâ â íàòèâíîé è êðèîêîíñåðâèðî-

âàííîé ñïåðìå ó 35 æåðåáöîâ. Êîëè÷åñòâî ñïåðìàòîçîèäîâ

ñ ïðÿìîëèíåéíî-ïîñòóïàòåëüíûì äâèæåíèåì  ïîñëå êðèî-

êîíñåðâàöèè ñïåðìû óìåíüøèëîñü â ñðåäíåì ñ 42,7 äî

17,7% (ð<0,001). Âûæèâàåìîñòü ñïåðìàòîçîèäîâ ïðè òåì-

ïåðàòóðå 2–4 0Ñ òàêæå ñíèçèëàñü, ñ 117,0 äî 48,5 ÷àñîâ

(ð<0,001). Ïðîâåäåíèå ýëåêòðîííî-ìèêðîñêîïè÷åñêîãî èñ-

ñëåäîâàíèÿ ïîçâîëèëî îïðåäåëèòü îñíîâíûå èçìåíåíèÿ â

ñòðóêòóðå ÿäðà ñïåðìàòîçîèäîâ â íàòèâíîé è êðèîêîíñåð-

âèðîâàííîé ñïåðìå. Ïðè êðèîêîíñåðâàöèè ñïåðìû ïî òåõ-

íîëîãèè ÂÍÈÈ êîíåâîäñòâà êîëè÷åñòâî ñïåðìàòîçîèäîâ ñ

àíîìàëüíîé ôîðìîé ÿäðà óâåëè÷èâàåòñÿ â ñðåäíåì íà

2,4%, ñ 5,3 äî 7,7%. ×èñëåííîñòü ñïåðìàòîçîèäîâ ñ âàêóî-

ëèçàöèåé õðîìàòèíà ïîñëå çàìîðàæèâàíèÿ-îòòàèâàíèÿ

ñïåðìû ïîâûøàåòñÿ â ñðåäíåì íà 1,5% (ð<0,05), ñ 1,2 äî

2,7%. Ïî ðåçóëüòàòàì ïðîâåä¸ííûõ èññëåäîâàíèé ìîæíî

îòìåòèòü, ÷òî ïàòîëîãèè ÿäðà è õðîìàòèíà ñïåðìàòîçîèäîâ

ó æåðåáöîâ ìèíèìàëüíûå, êàê â íàòèâíîé, òàê è â êðèîêîí-

ñåðâèðîâàííîé ñïåðìå.

Summary. The efficiency of artificial insemination of mares
depends on many factors, including quality of cryoconserved

sperm of stallions. At cryopreservation of sperm considerable

damages of organelles of gametes are noted: acrosome, cellular

membranes and mitochondria. Electronic microscopy is one of

the methods used for assessment of structural integrity of

spermatozoa. The electronic and microscopic research allows

Àòðîùåíêî Ì.Ì.

Ðÿçàíñêàÿ îáë.
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to carry out quality and quantitative evaluation of a condition of

the cellular organelles necessary for spermatozoa to fertilize

and in some cases to establish the reason of their functional

disorder. Quality and cryostability of sperm, structural integrity

of a nucleus and chromatin of spermatozoa in native and

cryopreserved sperm of 35 stallions was assessed by means of

methods of light and electronic microscopy. The number of

spermatozoa with progressive motility after a cryopreservation

of sperm has decreased on average from 42,7 to 17,7% (ð

<0,001). The survival of spermatozoa at a temperature 2–4 0Ñ

has also decreased from 117,0 to 48,5 hours (ð <0,001).

Carrying out an electronic and microscopic research of native

and cryopreserved sperm of stallions has allowed defining the

main changes in structure of a nucleus of spermatozoa in native

and cryopreserved sperm. Sperm cryopreservation by the

technology of the All-Russian Research Institute for Horse Breeding

the quantity of spermatozoa with an abnormal form of a nucleus

increases on average by 2,4%, from 5,3 to 7,7%. The number of

spermatozoa with a chromatin vacuolization after freezing thawing

of sperm increases on average by 1,5% (ð <0,05), from 1,2 to 2,7%.

The results of the carried out researches show that pathologies of

a nucleus and chromatin of stallions' spermatozoa are minimal,

both in native, and in cryopreserved sperm.

Ââåäåíèå
Ýôôåêòèâíîñòü èñêóññòâåííîãî îñåìåíåíèÿ çàâèñèò îò

ìíîãèõ ôàêòîðîâ, â òîì ÷èñëå îò êà÷åñòâà êðèîêîíñåðâèðî-

âàííîé ñïåðìû. Ïðè çàìîðàæèâàíèè ñïåðìû ïðîèñõîäÿò

çíà÷èòåëüíûå ïîâðåæäåíèÿ îðãàíîèäîâ ïîëîâûõ êëåòîê:

àêðîñîì [1], [2], êëåòî÷íûõ ìåìáðàí [7], ìèòîõîíäðèé [3], [6].

Îñíîâíûì ìåòîäîì äëÿ èçó÷åíèÿ ïîäâèæíîñòè, ìîðôîëî-

ãè÷åñêîãî ñîñòàâà è âûæèâàåìîñòè ñïåðìàòîçîèäîâ ÿâëÿ-

åòñÿ ñâåòîâàÿ ìèêðîñêîïèÿ. Íî äëÿ îöåíêè ñîñòîÿíèÿ áîëü-

øèíñòâà êëåòî÷íûõ îðãàíåëë ñïåðìàòîçîèäîâ ýòîò ìåòîä

íå ïîäõîäèò.

Ñ èñïîëüçîâàíèåì ìåòîäà ýëåêòðîííîé ìèêðîñêîïèè

óñòàíîâëåíî, ÷òî íàèáîëüøåìó íåãàòèâíîìó âîçäåéñòâèþ

íà âñåõ ýòàïàõ ðàáîòû ñî ñïåðìîé ïîäâåðãàþòñÿ ãîëîâêè

ñïåðìàòîçîèäîâ, è â ÷àñòíîñòè àêðîñîìû [4]. Ñíèæåíèþ

ôåðòèëüíîñòè ñïåðìû òàêæå ñïîñîáñòâóþò íàðóøåíèÿ ñòðóê-

òóðû õðîìàòèíà ñïåðìàòîçîèäîâ [5]. Èçó÷åíèå âëèÿíèÿ êðè-

îêîíñåðâàöèè íà ñòðóêòóðíóþ öåëîñòíîñòü ïîëîâûõ êëåòîê

ïîçâîëÿåò îáúåêòèâíî îöåíèòü êðèîïîòåðè îò ïîâðåæäåíèÿ

ðàçëè÷íûõ îðãàíîèäîâ ñïåðìàòîçîèäîâ ïðè çàìîðàæèâà-

íèè ñïåðìû æåðåáöîâ.

Öåëüþ äàííîé ðàáîòû ñòàëî èçó÷åíèå ñ ïîìîùüþ ìå-
òîäà ýëåêòðîííîé ìèêðîñêîïèè öåëîñòíîñòè ÿäðà è õðîìà-

òèíà ñïåðìàòîçîèäîâ ó æåðåáöîâ, è îöåíêà ïîâðåæäåíèé

ýòèõ îðãàíîèäîâ ïðè êðèîêîíñåðâàöèè ñïåðìû.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé
Â îïûòàõ èñïîëüçîâàëè 35 æåðåáöîâ âåðõîâûõ è ðûñè-

ñòûõ ïîðîä, â âîçðàñòå îò 4 äî 22 ëåò. Ñïåðìó, ïðåäíàçíà-

÷åííóþ äëÿ èññëåäîâàíèé, ïîëó÷àëè ñîãëàñíî "Ðåêîìåíäà-

öèÿì ïî âçÿòèþ, ðàçáàâëåíèþ è çàìîðàæèâàíèþ ñïåðìû

æåðåáöîâ" (2006). Îáðàçöû íàòèâíîé è êðèîêîíñåðâèðî-

âàííîé ñïåðìû ðàçâîäèëè èçîòîíè÷åñêèì ðàñòâîðîì NaCl

â ñîîòíîøåíèè 1:10, äîáàâëÿëè ôèêñàòîð – 2,5 % ðàñòâîð

ãëóòàðîâîãî àëüäåãèäà, ïðèãîòîâëåííûé íà 0,1 Ì êàêîäè-

ëàòíîì áóôåðå (pH 7,2), öåíòðèôóãèðîâàëè 15 ìèí ïðè 1000

îá/ìèí, óäàëÿëè íàäîñàäî÷íóþ æèäêîñòü, îñàäîê ôèêñèðîâà-

ëè òåì æå ôèêñàòîðîì, äîôèêñèðîâàëè 1 % ðàñòâîðîì îñìè-

åâîé êèñëîòû è çàëèâàëè â ýïîí. Óëüòðàòîíêèå ñðåçû ïîëó÷à-

ëè íà ìèêðîòîìå UltraCut III, äîêðàøèâàëè âîäíûì ðàñòâîðîì

óðàíèëàöåòàòà è öèòðàòîì ñâèíöà è ïðîñìàòðèâàëè â ýëåêò-

ðîííîì ìèêðîñêîïå Hitachi 700. Õðîìàòèí ÿäðà ñïåðìàòîçîè-

äîâ èçó÷àëè ïðè óâåëè÷åíèè õ16000–18000.

Ñòàòèñòè÷åñêóþ îáðàáîòêó îñóùåñòâëÿëè ñ èñïîëüçî-

âàíèåì ïðîãðàìì Microsoft Excel 2010 è Statistica 8.0. Äàí-

íûå îáðàáàòûâàëè îáùåïðèíÿòûìè ìåòîäàìè âàðèàöèîí-

íîé ñòàòèñòèêè è âûðàæàëè â âèäå ñðåäíåàðèôìåòè÷åñêîé

(Ì) è å¸ ñòàíäàðòíîé îøèáêè (m).

Ðåçóëüòàòû èññëåäîâàíèé. Êîëè÷åñòâî ñïåðìàòîçîè-

äîâ ñ ïðÿìîëèíåéíî-ïîñòóïàòåëüíûì äâèæåíèåì (ÏÏÄ)

ïîñëå êðèîêîíñåðâàöèè ñïåðìû óìåíüøèëîñü, ñ 42,7 äî

17,7% (ð<0,001) (òàáë. 1). Âûæèâàåìîñòü ñïåðìàòîçîèäîâ

ïðè òåìïåðàòóðå 2–4 0Ñ òàêæå ñíèçèëàñü, ñ 117,0 äî 48,5

÷àñîâ (ð<0,001).

Â íàòèâíîé ñïåðìå íîðìàëüíàÿ ôîðìà ÿäðà óñòàíîâ-

ëåíà ó 94,7% ñïåðìàòîçîèäîâ, ïîñëå êðèîêîíñåðâàöèè ýòîò

ïîêàçàòåëü ñíèæàåòñÿ íà 2,4% è ñîñòàâëÿåò 92,3%. Ïî

ðåçóëüòàòàì èññëåäîâàíèÿ ìîæíî îòìåòèòü, ÷òî ïðè çàìî-

ðàæèâàíèè-îòòàèâàíèè ñïåðìû ôîðìà ÿäðà ó ñïåðìàòîçî-

èäîâ ïðàêòè÷åñêè íå èçìåíÿåòñÿ. Íåäîñòàòî÷íî êîíäåíñè-

ðîâàííûé èëè íåçðåëûé õðîìàòèí áûë óñòàíîâëåí ó 8

(22,9%) æåðåáöîâ, è âñòðå÷àëñÿ â èíòåðâàëå îò 1,0 äî 7,8%

ñïåðìàòîçîèäîâ. ×èñëåííîñòü ñïåðìàòîçîèäîâ ñ ðàçðó-

øåííûì õðîìàòèíîì ïðè çàìîðàæèâàíèè-îòòàèâàíèè óâåëè-

÷èâàåòñÿ íåçíà÷èòåëüíî, â ñðåäíåì íà 0,6%. Ïðè êðèîêîíñåð-

âàöèè îòìå÷åíî íåáîëüøîå óâåëè÷åíèå êîëè÷åñòâà ñïåðìà-

òîçîèäîâ ñ âàêóîëÿìè õðîìàòèíà, â ñðåäíåì íà 1,5% (ð<0,05).

Ïðîâåäåíèå ýëåêòðîííî-ìèêðîñêîïè÷åñêîãî èññëåäî-

âàíèÿ ïîçâîëèëî îïðåäåëèòü îñíîâíûå èçìåíåíèÿ â ñòðóê-

òóðå ÿäðà ñïåðìàòîçîèäîâ æåðåáöîâ â íàòèâíîé è êðèîêîí-

ñåðâèðîâàííîé ñïåðìå.

Çàêëþ÷åíèå
Ïàòîëîãèè ÿäðà è õðîìàòèíà ñïåðìàòîçîèäîâ ó æåðåá-

öîâ ìèíèìàëüíûå, êàê â íàòèâíîé, òàê è â êðèîêîíñåðâèðî-

âàííîé ñïåðìå. Îñíîâíûìè ïàòîëîãèÿìè ÿäðà è õðîìàòèíà

ñïåðìàòîçîèäîâ ó æåðåáöîâ ÿâëÿþòñÿ âàêóîëèçàöèÿ õðî-

ìàòèíà è èçìåíåíèå ôîðìû ÿäðà. Ïðè êðèîêîíñåðâàöèè

ñïåðìû æåðåáöîâ êîëè÷åñòâî ñïåðìàòîçîèäîâ ñ àíîìàëü-

íîé ôîðìîé ÿäðà óâåëè÷èâàåòñÿ â ñðåäíåì íà 2,4%, ñ

âàêóîëèçàöèåé õðîìàòèíà íà 1,5%.
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