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äèÿõ åãî ðàçâèòèÿ íà äâå ðàâíûå ïîëîâèíêè, ñïîñîáíûå â
äàëüíåéøåì ñôîðìèðîâàòü ïîëíîöåííûé êà÷åñòâåííûé
ýìáðèîí. Èíòåðåñ ê ìåòîäó îñòàåòñÿ âûñîêèì â òå÷åíèå
ìíîãèõ ëåò, îäíàêî â ïðàêòèêå æèâîòíîâîäñòâà îí íå ïîëó-
÷èë øèðîêîãî ðàñïðîñòðàíåíèÿ.  Öåëü èññëåäîâàíèÿ ñîñòî-
ÿëà â èçó÷åíèè óðîâíÿ ïðèæèâëÿåìîñòè íàòèâíûõ èíòàêò-
íûõ è áèñåêöèîííûõ ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà,
ïåðåñàæåííûõ òåëêàì-ðåöèïèåíòàì. Ïðè ïðîâåäåíèè èñ-
ñëåäîâàíèÿ æèâîòíûõ ðàçäåëèëè íà äâå ãðóïïû. Òåëêàì â
ãðóïïå I ïðîâåëè ïåðåñàäêó 79 èíòàêòíûõ ýìáðèîíîâ, à â
ãðóïïå II ïðîâåëè ïåðåñàäêó 128 áèñåêöèîííûõ ýìáðèîíîâ
(äîðîùåííûå ïîëîâèíêè èíòàêòíûõ ýìáðèîíîâ, ïîäâåðã-
øèõñÿ ðàçäåëåíèþ ïîïîëàì). Â îáåèõ ãðóïïàõ ïåðåñàäêó
ýìáðèîíîâ ïðîâîäèëè â êðàíèàëüíóþ ÷àñòü ðîãà ìàòêè ðåöè-
ïèåíòà ñ èñïîëüçîâàíèåì êàòåòåðà äëÿ àïïëèêàöèè ýìáðèî-
íîâ ïî îäíîìó ýìáðèîíó îäíîìó æèâîòíîìó. Ïîêàçàíî, ÷òî

ðåçóëüòàò ïðèæèâëÿåìîñòè ýìáðèîíîâ â ãðóïïå I ñîñòàâèë
68,35 %, à â ãðóïïå II - 39,84 %, ÷òî ñâèäåòåëüñòâóåò î íèçêîì
óðîâíå ïðèæèâëÿåìîñòè áèñåêöèîííûõ ýìáðèîíîâ. Ïðîâå-
äåííûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî ìåòîä óâåëè÷åíèÿ êîëè-
÷åñòâà ýìáðèîíîâ, ïîëó÷åííûõ îò êîðîâû-äîíîðà, ìîæåò
ÿâèòüñÿ åùå îäíèì ïîòåíöèàëüíûì ñïîñîáîì ðåøåíèÿ ïðî-
áëåìû óñêîðåííîãî âîñïðîèçâîäñòâà âûñîêîïðîäóêòèâíûõ
æèâîòíûõ ïðè óñëîâèè èçûñêàíèÿ íîâûõ ìåòîäîâ, ñïîñîá-
ñòâóþùèõ ïîâûøåíèþ óðîâíÿ ïðèæèâëÿåìîñòè áèñåêöèîí-
íûõ ýìáðèîíîâ ó òåëîê-ðåöèïèåíòîâ.

Òåõíîëîãèÿ òðàíñïëàíòàöèè ýìáðèîíîâ, ÿâëÿÿñü áèî-
òåõíîëîãè÷åñêèì ðåøåíèåì óñêîðåííîãî âîñïðîèçâîäñòâà
êðóïíîãî ðîãàòîãî  ñêîòà, ïîçâîëÿåò â êðàò÷àéøèå ñðîêè
òèðàæèðîâàòü ãåíåòè÷åñêèé ìàòåðèàë â âèäå çàðîäûøåé íà
ðàííèõ ñòàäèÿõ ðàçâèòèÿ, ïîëó÷àåìûõ îò âûñîêîïðîäóêòèâ-
íûõ êîðîâ-äîíîðîâ ñ ïîñëåäóþùèì ïåðåíîñîì ýòèõ ýìáðè-
îíîâ â ðåïðîäóêòèâíûå îðãàíû òåëîê-ðåöèïèåíòîâ äëÿ âû-
íàøèâàíèÿ ïëîäà è ðîæäåíèÿ òåëÿò-òðàíñïëàíòàíòîâ [1].

Comparative Assessment of Efficiency
of Intact and Bisected Embryos
Engraftment after transfer into Heifers
Recipients
Brigida A.V.,
Skachkova O.A.,
Kovalchuk S.N.
FSBI Center of experimental embryology and reproductive
biotechnologies, 127422, Moscow, ul. Kostyakova, 12, str.4,
e-mail: info-ceerb@mail.ru

Key words: cattle, reproduction, embryo transfer, embryo
bisection.

Abstract. One of the main methods of acclelerated
reproduction of cattle is embryo transfer technology, the principle
of which consists in obtaining plurality of embryos from a
promising donor cow by induction of polyovulation and transfer
them to recipient heifers for gestation and birth of calves. The
number of embryos obtained from a donor cow can be
significantly increased by applying the method of embryo
bisection, the basis of which is the microsurgical division of the
early embryo into two equal halves, which can subsequently
form a high-quality embryos. Interest in the method has remained
high for many years, but it has not been widely used in animal
husbandry. The purpose of the study was to examine the level
of engraftment of native intact and bisectional cattle embryos
transferred to recipient heifers. In the study animals were
divided into two groups. The heifers of group I underwent
transplantation of 79 intact embryos, thereas heifers of group II
underwent transplantation of 128 bisectional embryos (grown
halvs of intact embryos). In both groups, embryo transfer was
performed in the cranial part of the recipient uterine horn (one
embryo per animal) using a embryo transfer catheter. It was
shown that the result of embryo engraftment was 68.35% in
group I and 39.84 % in group II, which indicates a low level of
engraftment of bisectional embryos. Studies have shown that
the method of increasing the number of embryos obtained from
donor cows may appear another potential way to solve the
problem of accelerated reproduction of highly productive
animals by search of new methods to help improve the level of
engraftment bisectional embryos in heifers recipient.
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Ïðè ýòîì, â êà÷åñòâå ðåöèïèåíòîâ âîçìîæíî èñïîëüçîâàíèå
áåñïîðîäíîãî è íèçêî ïðîäóêòèâíîãî ñêîòà [2-4].

Â ïðîöåññå äàííîé òåõíîëîãèè âûõîä êà÷åñòâåííûõ
ýìáðèîíîâ îò êîðîâ-äîíîðîâ ìÿñíîãî íàïðàâëåíèÿ ïðî-
äóêòèâíîñòè, êàê ïðàâèëî, ñîñòàâëÿåò, â ñðåäíåì, 5-6 øò. çà
îäíó ñåññèþ èíäóêöèè ïîëèîâóëÿöèè ÿè÷íèêîâ, ïðîâåäåí-
íîé ó êîðîâ-äîíîðîâ ñ èñïîëüçîâàíèåì ãîíàäîòðîïíûõ
ïðåïàðàòîâ. Äàííûé îáúåì ïîëó÷àåìûõ ýìáðèîíîâ, ïðè-
ãîäíûõ ê ïðåñàäêå, íåäîñòàòî÷åí äëÿ óñêîðåíèÿ òåìïîâ
âîñïðîèçâîäñòâà âûñîêîïðîäóêòèâíûõ æèâîòíûõ, ÷òî ÿâ-
ëÿåòñÿ ñåðüåçíîé ïðîáëåìîé â ìÿñíîì ñêîòîâîäñòâå.

Ñóùåñòâóåò ìåòîä óâåëè÷åíèÿ êîëè÷åñòâà ýìáðèîíîâ,
ïîëó÷åííûõ îò êîðîâ-äîíîðîâ ìåòîäàìè in vivo èëè in vitro, â
õîäå êîòîðîãî ýìáðèîí íà ðàííåé ñòàäèè åãî ðàçâèòèÿ (ìîðóëà
èëè áëàñòîöèñòà) ðàçäåëÿþò ìèêðîõèðóðãè÷åñêèì ñïîñîáîì
íà äâå ðàâíûå ÷àñòè (áèñåêöèÿ), êàæäàÿ èç êîòîðûõ ñïîñîáíà
ðåãåíåðèðîâàòü óòðà÷åííóþ ÷àñòü çà ñ÷åò ïîëîæèòåëüíîãî
ñâîéñòâà - òîòèïîòåíòíîñòè, ïðèñóùåãî çàðîäûøàì [5].

Ïîñëå ðàçäåëåíèÿ ýìáðèîíà ïîïîëàì ñ óñëîâèåì ñî-
õðàíåíèÿ ïîëîâèíû áëàñòîìàññû çàðîäûøà è ïðè êóëüòè-
âèðîâàíèè ïîëîâèíîê ýìáðèîíà â óñëîâèÿõ in vitro â ñîîò-
âåòñòâóþùåé ïèòàòåëüíîé ñðåäå, êàæäàÿ èç ïîëîâèíîê
ôîðìèðóåò öåëüíûé ýìáðèîí, êîòîðûé ñïîñîáåí ê äàëü-
íåéøåìó ðàçâèòèþ â ïîëíîöåííûé îðãàíèçì (äàëåå - áè-
ñåêöèîííûé ýìáðèîí) [6]. Ïî ñâîåé ñóòè ðàçäåëåíèå ýìáðè-
îíîâ ìèêðîõèðóðãè÷åñêèì ìåòîäîì ÿâëÿåòñÿ ïðîñòåéøèì
ñïîñîáîì  ïîëó÷åíèÿ ãåíåòè÷åñêè èäåíòè÷íûõ (ìîíîçèãîò-
íûõ) òåëÿò. Áèîëîãè÷åñêîå ñâîéñòâî çàðîäûøà âîññòàíàâ-
ëèâàòü öåëîñòíîñòü èç ñâîåé ïîëîâèíêè, ïîëó÷åííîé ïóò¸ì
áèñåêöèè èíòàêòíîãî ýìáðèîíà, â òå÷åíèå ìíîãèõ äåñÿòè-
ëåòèé ïðèâëåêàåò âíèìàíèå èññëåäîâàòåëåé ñ öåëüþ óâåëè-
÷åíèÿ êîëè÷åñòâà ýìáðèîíîâ, ïðèãîäíûõ äëÿ ïåðåñàäêè [7-
9]. Ïðåäïîëàãàåòñÿ, ÷òî âíåäðåíèå ìåòîäà ðàçäåëåíèÿ ýìá-
ðèîíîâ â ïðîìûøëåííîå æèâîòíîâîäñòâî ìîãëî áû çíà÷è-
òåëüíî óñêîðèòü ðàçìíîæåíèå êðóïíîãî ðîãàòîãî ñêîòà êàê
ìÿñíîãî, òàê è ìîëî÷íîãî íàïðàâëåíèé ïðîäóêòèâíîñòè.
Îäíàêî íà ñåãîäíÿøíèé äåíü ïîëó÷åíèå áèñåêöèîííûõ
ýìáðèîíîâ è èõ ïåðåñàäêà ðåöèïèåíòàì îñòàåòñÿ íà óðîâíå
ýêñïåðèìåíòîâ ïî ïðè÷èíå òîãî, ÷òî íå ïðåîäîëåíà ïðîáëå-
ìà íèçêîé ïðèæèâëÿåìîñòè áèñåêöèîííûõ ýìáðèîíîâ. Òàê,
ïî äàííûì Hashiyada Y. (2017), ïîëó÷åíèå ïîëíîöåííûõ
ïàð ýìáðèîíîâ âàðüèðóåò â ïðåäåëàõ 39,7 äî 76,1%, à èõ
ïðèæèâëÿåìîñòü ïîñëå ïåðåñàäêè â ðåïðîäóêòèâíûå îðãà-
íû ðåöèïèåíòîâ äîñòèãàåò 36,4 - 53,2% [10]. Ïî ñîîáùåíè-
ÿì Lopatarova M. ñ ñîàâò. (2008) ïðèæèâëÿåìîñòü áèñåêöè-
îííûõ ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà ñîñòàâëÿëà
48,8%-56,5% [5]. Ïðè ýòîì, èìåþòñÿ äàííûå, ÷òî ýìáðèî-
íàëüíàÿ ãèáåëü áèñåêöèîííûõ ýìáðèîíîâ ôèêñèðóåòñÿ çíà-
÷èòåëüíî ÷àùå â ñðàâíåíèè ñ  èíòàêòíûìè [9]. Ìíîãèå
âîïðîñû îñòàþòñÿ àêòóàëüíûìè ïðè ðåàëèçàöèè ìåòîäà
áèñåêöèè ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà, â òîì ÷èñëå
âîïðîñû ìèíèìèçàöèè ïîâðåæäåíèÿ ýìáðèîíà âî âðåìÿ
ïðîöåäóðû áèñåêöèè, à òàêæå ðàçðàáîòêè ñïîñîáîâ êóëüòè-
âèðîâàíèÿ äëÿ ýôôåêòèâíîãî äîðàùèâàíèÿ ïîëîâèíîê ðàç-
äåëåííîãî ýìáðèîíà, ÷òî, â öåëîì, ìîãëî áû ñïîñîáñòâî-
âàòü ïîâûøåíèþ ïðèæèâëÿåìîñòè áèñåêöèîííûõ ýìáðèî-
íîâ ïîñëå ïåðåñàäêè ðåöèïèåíòó [11-16].

Â ñâÿçè ñ ïåðñïåêòèâíîñòüþ ïðèìåíåíèÿ ìåòîäà áèñåê-
öèè ýìáðèîíîâ öåëüþ äàííîé ðàáîòû ÿâèëîñü îïðåäåëåíèå
ýôôåêòèâíîñòè ìåòîäà áèñåêöèè êàê èíñòðóìåíòà óâåëè÷å-
íèÿ êîëè÷åñòâà ýìáðèîíîâ, ïðèãîäíûõ ê ïåðåñàäêå, à òàêæå
èçó÷åíèå óðîâíÿ ïðèæèâëÿåìîñòè áèñåêöèîííûõ è èíòàê-
òíûõ ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà, òðàíñïëàòèðî-
âàííûõ òåëêàì-ðåöèïèåíòàì.

Ìàòåðèàëû è ìåòîäû
Èññëåäîâàíèÿ ïðîâåäåíû â ïåðèîä ñ àâãóñòà 2018 ã. ïî

àâãóñò 2019 ã.  íà áàçå ÎÎÎ "ÑÏ "Íèêîëàåâñêîå", Áðÿíñêàÿ
îáëàñòü. Îò êîðîâ-äîíîðîâ (n=11) ãåðåôîðäñêîé ïîðîäû
(ìÿñíîå íàïðàâëåíèå ïðîäóêòèâíîñòè), êîòîðûì â òå÷åíèå
ãîäà áûëî ïðîâåäåíî ïî 3-5 ñåññèé èíäóêöèè ïîëèîâóëÿ-
öèè ÿè÷íèêîâ ïðåïàðàòîì Ïëþñåò (Laboratorios Calier, S.A.,
Èñïàíèÿ) è áûëî ïðîâåäåíî èõ îñåìåíåíèå, áûëè ïîëó÷åíû

çàðîäûøè (n=264) íà ðàííèõ ñòàäèÿõ ðàçâèòèÿ â ïðîöåññå
èçâëå÷åíèÿ, ïðîâîäèìîãî íà 7-é äåíü ïîëîâîãî öèêëà. Äëÿ
ìîðôîëîãè÷åñêîé îöåíêè çàðîäûøåé â ýìáðèîñáîðå ïðè-
ìåíÿëè ñòåðåîìèêðîñêîï ÌÁÑ-10 ñ ìèêðîãðàôè÷åñêèì
óñòðîéñòâîì ÌÔÓ è òåëåâèçèîííîé êàìåðîé VEC-545 -
USB (ÀÎ "Ëûòêàðèíñêèé çàâîä îïòè÷åñêîãî ñòåêëà", Ðîñ-
ñèÿ). Ïðè ìîðôîëîãè÷åñêîé îöåíêå çàðîäûøåé áûëè îòî-
áðàíû ýìáðèîíû, êëàññèôèöèðîâàííûå ñîãëàñíî ÃÎÑÒ
28424-2014, êàê îòëè÷íîãî è õîðîøåãî êà÷åñòâà íà ñòàäèÿõ
ïîçäíåé ìîðóëû è ðàííåé áëàñòîöèñòû â êîëè÷åñòâå 176
øòóê. Äàííûå ýìáðèîíû áûëè ðàçäåëåíû íà äâå ãðóïïû. Â
ãðóïïå I (n=94) ýìáðèîíû îñòàëèñü èíòàêòíûìè è áûëè
èíêóáèðîâàíû ïðè êîìíàòíîé òåìïåðàòóðå +240 C íà ïðî-
òÿæåíèè 12-36 ÷. â ñðåäå äëÿ êóëüòèâèðîâàíèÿ "Embryo
holding medium" (E.G.G. Technologies Int Ltd IMV
tehnolodgies, Ôðàíöèÿ) äî ïåðåõîäà ýìáðèîíà â ñòàäèþ
ðàçâèòèÿ "ýêñïàíäèðîâàííàÿ áëàñòîöèñòà". Â ãðóïïå II
(n=82) èíòàêòíûå ýìáðèîíû, â ÷èñëå êîòîðûõ áûëî 48
ýìáðèîíîâ íà ñòàäèè ïîçäíåé ìîðóëû è 34 - íà ñòàäèè
ðàííåé áëàñòîöèñòû, ïîäâåðãëèñü ìàíèïóëÿöèè áèñåêöèè,
â ïðîöåññå êîòîðîé âñå ýìáðèîíû áûëè ðàññå÷åíû ïî öåí-
òðó íà äâå ÷àñòè ñ ñîõðàíåíèåì ïîëîâèíû áëàñòîìàññû â
êàæäîé èç äîëåé.

 Áèñåêöèþ ýìáðèîíîâ ïðîâîäèëè ïîä âèçóàëüíûì íà-
áëþäåíèåì ÷åðåç áèíàêóëÿðíûé ñòåðåîìèêðîñêîï Nicon
SMZ745 ("Nicon Corporation", ßïîíèÿ) ïîä óâåëè÷åíèåì â
60-100 ðàç è áîëåå. Èíñòðóìåíòîì äëÿ ðàññå÷åíèÿ ýìáðèî-
íîâ ñëóæèë ìèêðîõèðóðãè÷åñêèé îôòàëüìîëîãè÷åñêèé
ñêàëüïåëü, ñíàáæåííûé ìåòàëëè÷åñêèì ëåçâèåì. Âî âðåìÿ
ìèêðîìàíèïóëÿöèé ýìáðèîíû íàõîäèëèñü â ôîñôàòíî-ñî-
ëåâîì áóôåðíîì ðàñòâîðå Äþëüáåêêî (DPBS) (ÎÎÎ "Ïà-
íÝêî", Ðîñññèÿ). Ýìáðèîí ôèêñèðîâàëè â âåðòèêàëüíîé
ïëîñêîñòè è êðàåì ëåçâèÿ ïðîèçâîäèëè ðàçäåëåíèå îò âåð-
øèíû çîíû ïåëëþöèäà ñòðîãî ïîñåðåäèíå ñ ñîáëþäåíèåì
ïîëÿðíîñòè è ìåñòîïîëîæåíèÿ áëàñòîìåðîâ âíóòðè ýìáðè-
îíà. Ïðè ìèêðîõèðóðãè÷åñêîì äåëåíèè ýìáðèîíîâ â ïðî-
öåññå ìàíèïóëÿöèè äîïóñêàëè íå áîëåå 20% ïîòåðè áëàñòî-
ìåðîâ. Â ðåçóëüòàòå áèñåêöèè ýìáðèîíîâ â ãðóïïå II (n=82)
áûëè ïîëó÷åíû 164 ïîëîâèíêè, èç íèõ íà ñòàäèè ïîçäíåé
ìîðóëû íàõîäèëèñü 96 ïîëîâèíîê è íà ñòàäèè ðàííåé áëà-
ñòîöèñòû - 68 ïîëîâèíîê (òàáëèöà 1).

Âñå ïîëó÷åííûå ïîëîâèí÷àòûå ýìáðèîíû áûëè ïîìå-
ùåíû â ñðåäó äëÿ êóëüòèâèðîâàíèÿ "Embryo holding medium"
(E.G.G. Technologies Int Ltd IMV technologies, Ôðàíöèÿ), â
êîòîðîé îíè áûëè èíêóáèðîâàíû ïðè êîìíàòíîé òåìïåðà-
òóðå +240 C äëÿ âîññòàíîâëåíèÿ ñâîåé îáû÷íîé ôîðìû.
Çàòåì ÷åðåç ÷àñ ïîñëå áèñåêöèè ïîëîâèí÷àòûå ýìáðèîíû
ïîäâåðãàëèñü ïðîâåðêå íà ïðåäìåò âîññòàíîâëåíèÿ öåëîñ-
òíîñòè îáîëî÷êè - çîíû ïåëëþöèäà. Èç 164 ïîëîâèíîê 22
(13,41 %) ïðèøëè â íåãîäíîñòü, â òîì ÷èñëå ïî ïðè÷èíå
àññèìåòðè÷íîãî äåëåíèÿ ïðè îñóùåñòâëåíèè ìàíèïóëÿöèé
ïî áèñåêöèè, ó îñòàâøèõñÿ 142 ïîëîâèíîê (86,59 %) áûëè
çàôèêñèðîâàíû ïðèçíàêè âîññòàíîâëåíèÿ öåëîñòíîñòè îáî-
ëî÷êè è ôîðìèðîâàíèå ñôåðè÷åñêîé ôîðìû, ïðèñóùåé
öåëüíîìó ýìáðèîíó (áèñåêöèîííûé ýìáðèîí).

Êîëè÷åñòâî âîññòàíîâèâøèõñÿ ïîëîâèíîê (áèñåêöè-
îííûå ýìáðèîíû) â ãðóïïå II, ïîëó÷åííûõ èç ýìáðèîíîâ íà
ñòàäèè ïîçäíåé ìîðóëû, áûëî ìåíüøå íà 10,36 % â ñðàâíå-
íèè ñ âîññòàíîâèâøèìèñÿ ïîëîâèíêàìè, ïîëó÷åííûìè â
ýòîé æå ãðóïïå èç ýìáðèîíîâ íà ñòàäèè ðàííÿÿ áëàñòîöèñ-
òà. Ýòî ñâèäåòåëüñòâóåò î òîì, ÷òî ýìáðèîíû íà ñòàäèè
ïîçäíåé ìîðóëû áîëüøå ïîäâåðæåíû â ïðîöåññå áèñåêöèè
òðàâìèðîâàíèþ (ðàçðóøåíèþ), ïðèâîäÿùåìó ê ãèáåëè ïî-
ëó÷àåìîé ïîëîâèíêè ýìáðèîíà. Îäíàêî ïðè ýòîì, ÷èñëî
âîññòàíîâèâøèõñÿ ïîëîâèíîê, ïîëó÷åííûõ èç ýìáðèîíîâ
íà ñòàäèè ïîçäíåé ìîðóëû, ïðîäîëæèâøèõ ñâîå ðàçâèòèå è
äîñòèãøèõ ñòàäèè "ýêñïàíäèðîâàííàÿ áëàñòîöèñòà" áûëî
íà 7,96 % áîëüøå, ÷åì ïîëîâèíîê, ïîëó÷åííûõ èç ýìáðèî-
íîâ íà ñòàäèè ðàííÿÿ áëàñòîöèñòà è ðàçâèâøèõñÿ äî ñòàäèè
"ýêñïàíäèðîâàííàÿ áëàñòîöèñòà". Âîçìîæíûì îáúÿñíåíè-
åì ýòîãî ôàêòà ìîæåò ñëóæèòü áîëåå âûñîêèé óðîâåíü
òîòèïîòåíòíîñòè çàðîäûøåé, íàõîäÿùèõñÿ íà ñòàäèè ïî-
çäíåé ìîðóëû.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 3-2020

   6

 Journal "Veterinaria i kormlenie"

Äàëåå, äëÿ ýìáðèîíîâ ãðóïïû II, âîññòàíîâèâøèõ ñâîþ
îáîëî÷êó, áûëî ïðîäîëæåíî êóëüòèâèðîâàíèå íà ïðîòÿæå-
íèè 12-36 ÷. â òîé æå ñðåäå äî äîñòèæåíèÿ ñòàäèè ðàçâèòèÿ
ýêñïàíäèðîâàííàÿ áëàñòîöèñòà, ÷òî îáåñïå÷èâàëî èäåí-
òè÷íîñòü ñòàäèé ðàçâèòèÿ ýìáðèîíîâ â îáåèõ ýêñïåðèìåí-
òàëüíûõ ãðóïïàõ íåïîñðåäñòâåííî ïåðåä ïåðåñàäêîé ýìá-
ðèîíîâ â ðåïðîäóêòèâíûå îðãàíû òåëêàì-ðåöèïèåíòàì.

Â õîäå ïðîâåäåííîãî ýêñïåðèìåíòà ýìáðèîíû, äîñòèã-
øèå ñòàäèè ðàçâèòèÿ ýêñïàíäèðîâàííàÿ áëàñòîöèñòà (èí-
òàêòíûå ýìáðèîíû ãðóïïû I â êîëè÷åñòâå 94 øò è áèñåêöè-
îííûå ýìáðèîíû ãðóïïû II â êîëè÷åñòâå 128 øò), ïîäëåæà-
ëè òðàíñïëàíòàöèè ïðåäâàðèòåëüíî ïîäãîòîâëåííûì òåë-
êàì-ðåöèïèåíòàì øâèöêîé ïîðîäû ïî îäíîìó çàðîäûøó èç
ðàñ÷åòà íà îäíî æèâîòíîå. Ïîäãîòîâêà ðåöèïèåíòà ê ïåðå-
ñàäêå ýìáðèîíà ñîñòîÿëà â ñèíõðîíèçàöèè ïîëîâîãî öèêëà
ðåöèïèåíòà ñ ïîëîâûì öèêëîì êîðîâû-äîíîðà, îò êîòîðîé
íà ñåäüìîé äåíü å¸ ïîëîâîãî öèêëà ïîëó÷àþò ýìáðèîí. Äëÿ
ýòîãî ðåöèïèåíòó ïðîâîäèëè ñòèìóëÿöèþ ïîëîâîãî öèêëà
ñ ïðèìåíåíèåì ïðåïàðàòà Ýíçàïðîñò Ò (Ôðàíöèÿ) â äîçå 5
ñì3 èç ðàñ÷åòà íà îäíîãî æèâîòíîãî. ×åðåç 48-72 ÷àñà ó
ðåöèïèåíòà îñóùåñòâëÿëè äèàãíîñòèêó ïðèçíàêîâ ïîëîâîé
îõîòû, äåíü âûÿâëåíèÿ êîòîðûõ ðåãèñòðèðîâàëè êàê íóëå-
âîé äåíü ïîëîâîãî öèêëà. Îò çàôèêñèðîâàííîãî íóëåâîãî
äíÿ âåëè îòñ÷åò ñåäüìîãî äíÿ ïîëîâîãî öèêëà, ïðåäíàçíà-
÷åííîãî äëÿ ïåðåñàäêè ýìáðèîíà ðåöèïèåíòó. Äàííàÿ ïðî-
öåäóðà íà ìîìåíò ïåðåñàäêè ýìáðèîíà ðåöèïèåíòó ïîçâî-
ëÿåò ñîçäàòü óñëîâèÿ âíóòðèìàòî÷íîé ñðåäû è ãîðìîíàëü-
íîãî ôîíà ó ðåöèïèåíòà, ñõîæèå ñ àíàëîãè÷íûìè óñëîâèÿ-
ìè ðåïðîäóêòèâíûõ îðãàíîâ äîíîðà íà ñåäüìîé äåíü åãî
ïîëîâîãî öèêëà, êîãäà ó äîíîðà ïîëó÷àþò ýìáðèîí.

Èíòàêòíûå ýìáðèîíû èç ãðóïïû I è áèñåêöèîííûå
ýìáðèîíû èç ãðóïïû II áûëè ïåðåñàæåíû ðåöèïèåíòàì íà
ñåäüìîé äåíü èíäóöèðîâàííîãî ïîëîâîãî öèêëà ó ðåöèïè-
åíòà, â êðàíèàëüíóþ ÷àñòü ðîãà ìàòêè èïñèëàòåðàëüíî æåë-
òîìó òåëó íà ÿè÷íèêå, ïî îäíîìó íà ðåöèïèåíòà. Ïåðåñàäêó
ýìáðèîíîâ ïðîâîäèëè ïðè ïîìîùè àâòîðñêîãî óñòðîéñòâà
äëÿ àïïëèêàöèè ýìáðèîíîâ (ïàòåíò ÐÔ ¹154919). Áûëî
ïðèíÿòî ðåøåíèå äëÿ ïåðåñàäêè ýìáðèîíîâ ãðóïïû I èñ-
ïîëüçîâàòü 79 ýìáðèîíîâ èç 94 äîñòèãøèõ ñòàäèè ýêñïàí-
äèðîâàííîé áëàñòîöèñòû ïî ïðè÷èíå îãðàíè÷åííîãî ÷èñëà
ðåöèïèåíòîâ. Äèàãíîñòèêó ñòåëüíîñòè ïðîâîäèëè íà 30-é è
60-é äåíü ìåòîäîì ýõîãðàôè÷åñêîé âèçóàëèçàöèè ñ èñïîëü-
çîâàíèåì ÓÇÈ-ñêàíåðà EASI SCAN E4 ("BCF Technology",
Âåëèêîáðèòàíèÿ). Ñòàòèñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ
ðåçóëüòàòîâ âûïîëíåíà ñ ïîìîùüþ êîìïüþòåðíîé ïðî-
ãðàììû Microsoft Excel 2016.

Ðåçóëüòàòû èññëåäîâàíèé
Ïðè íàáëþäåíèè çà ïîëîâèí÷àòûìè ýìáðèîíàìè

(n=164), ïîëó÷åííûìè ìåòîäîì áèñåêöèè èç èíòàêòíûõ
ýìáðèîíîâ â ãðóïïå II (n=82), áûëî îòìå÷åíî, ÷òî ó áîëü-
øèíñòâà ïîëó÷åííûõ ïîëîâèíîê â ïðîöåññå êóëüòèâèðîâà-
íèÿ  áûëà çàôèêñèðîâàíà òåíäåíöèÿ ê âîññòàíîâëåíèþ
öåëîñòíîñòè îáîëî÷êè. Ïðè ýòîì, 142  (86,59 %) ïîëîâèíêè
ñôîðìèðîâàëèñü â öåëüíûé ýìáðèîí, ïðîøëè ðàçâèòèå äî
ñòàäèè ýêñïàíäèðîâàííîé áëàñòîöèñòû è íà îñíîâàíèè
ðåçóëüòàòîâ ìîðôîëîãè÷åñêîé îöåíêè áûëè ïðèçíàíû ïðè-
ãîäíûìè ê ïåðåñàäêå. Òàêèì îáðàçîì, â õîäå èññëåäîâàíèÿ
óñòàíîâëåíî, ÷òî ìåòîä áèñåêöèè ïîçâîëÿåò óâåëè÷èòü êî-
ëè÷åñòâî ýìáðèîíîâ, ïðèãîäíûõ ê ïåðåñàäêå, â ãðóïïå II íà
60 øò. (íà 73,17%). Ýòî ñâèäåòåëüñòâóåò î òîì, ÷òî ìåòîä

áèñåêöèè ÿâëÿåòñÿ ïðàêòè÷åñêè ïðèìåíèìûì ñïîñîáîì
ïîâûøåíèÿ èñõîäíîãî êîëè÷åñòâà èíòàêòíûõ ýìáðèîíîâ,
ïðèãîäíûõ ê ïîñëåäóþùåé ïåðåñàäêå.

Äëÿ îïðåäåëåíèÿ óðîâíÿ ïðèæèâëÿåìîñòè èíòàêòíûõ è
áèñåêöèîííûõ ýìáðèîíîâ íà ñëåäóþùåì ýòàïå èññëåäîâà-
íèÿ áûëà âûïîëíåíà äèàãíîñòèêà ñòåëüíîñòè íà 30-é äåíü,
îòñ÷èòûâàåìûé îò íóëåâîãî äíÿ ïîëîâîãî öèêëà ðåöèïèåí-
òà, ñ ïðèìåíåíèåì ÓÇÈ-ñêàíåðà. Âûáîð 30-ãî äíÿ îáóñëîâ-
ëåí òåì, ÷òî äèàãíîñòèêó ñòåëüíîñòè ó ðåöèïèåíòà, êàê
ïðàâèëî, ïðîâîäÿò íà 28-32-é äåíü, ÷òî ÿâëÿåòñÿ íàèáîëåå
ðàííèì ïåðèîäîì âðåìåíè, êîãäà ïîñðåäñòâîì óëüòðàçâó-
êîâîé ýõîãðàôèè âîçìîæíà âèçóàëèçàöèÿ ïðèæèòîãî è ðàç-
âèâàþùåãîñÿ ýìáðèîíà. Íà îñíîâàíèè ðåçóëüòàòîâ äèàãíî-
ñòèêè, ñâèäåòåëüñòâóþùèõ î íàëè÷èè èëè îòñòóòñòâèè ñòåëü-
íîñòè âîçìîæíî ñóäèòü î íàëè÷èè èëè îòñóòñòâèè ïðèæèâ-
ëÿåìîñòè ýìáðèîíà ïîñëå åãî òðàíñïëàíòàöèè â ðåïðîäóê-
òèâíûå îðãàíû ðåöèïèåíòà.

Ïðîâåäåííûé àíàëèç ïîëó÷åííûõ ðåçóëüòàòîâ ïðèæèâ-
ëÿåìîñòè èíòàêòíûõ è áèñåêöèîííûõ ýìáðèîíîâ ïîêàçàë,
÷òî ó ðåöèïèåíòîâ, êîòîðûì áûëè ïðîâåäåíû ïåðåñàäêè
èíòàêòíûõ ýìáðèîíîâ èç ãðóïïû I (n=79), íà 30-é äåíü
ñòåëüíîñòü áûëà äèàãíîñòèðîâàíà ó 54 (68,35±5,30) æèâîò-
íûõ. Ó ðåöèïèåíòîâ, êîòîðûì áûëè òðàíñïëàíòèðîâàíû
áèñåêöèîííûå ýìáðèîíû èç ãðóïïû II (n= 128), íà 30-é äåíü
ñòåëüíîñòü äèàãíîñòèðîâàëè ó 51 (39,84±4,36) æèâîòíûõ.
Èç ýòîãî ñëåäóåò, ÷òî ïðèæèâëÿåìîñòü áèñåêöèîííûõ ýìá-
ðèîíîâ èç ãðóïïû II (39,84 %) íà 29,05 % íèæå, ÷åì àíàëî-
ãè÷íûé ïîêàçàòåëü ïðè ïåðåñàäêå èíòàêòíûõ ýìáðèîíîâ èç
ãðóïïû I (68,35 %) (òàáëèöà 2). Ïðè ýòîì, ðàçëè÷èÿ ìåæäó
ñðåäíèìè çíà÷åíèÿìè ïîêàçàòåëåé ñòåëüíûõ ðåöèïèåíòîâ,
êîòîðûì áûëè òðàíñïëàíòèðîâàíû ýìáðèîíû èç ãðóïïû I è
èç ãðóïïû II íà 30-é äåíü ïîëîâîãî öèêëà, áûëè äîñòîâåðíû
íà óðîâíå çíà÷èìîñòè Ð < 0,01.

Òàêèì îáðàçîì, ïîëó÷åííûå äàííûå î áîëåå íèçêîì
óðîâíå ïðèæèâëÿåìîñòè áèñåêöèîííûõ ýìáðèîíîâ èç ãðóï-
ïû II (39,84 %), ïåðåñàæåííûõ â ðåïðîäóêòèâíûå îðãàíû
ðåöèïèåíòîâ, â ñðàâíåíèè ñ óðîâíåì ïðèæèâëÿåìîñòè èí-
òàêòíûõ ýìáðèîíîâ èç  ãðóïïû I ñîãëàñóþòñÿ ñ äàííûìè
äðóãèõ àâòîðîâ, â òîì ÷èñëå, Hashiyada Y. (2017), â èññëå-
äîâàíèè êîòîðîãî óêàçàí äèàïàçîí ïðèæèâëÿåìîñòè òàêèõ
ýìáðèîíîâ â ïðåäåëàõ 36,4 - 53,2% [10]. Îäíèì èç âîçìîæ-
íûõ îáúÿñíåíèé íèçêîé ïðèæèâëÿåìîñòè áèñåêöèîííûõ
ýìáðèîíîâ ìîæåò ñëóæèòü íåäîñòàòî÷íîñòü ýìáðèîíàëü-
íîãî ñèãíàëà î íàëè÷èè ñòåëüíîñòè îðãàíèçìó ðåöèïèåíòà.
Ñèãíàë òàêîãî ðîäà ÿâëÿåòñÿ ñïåöèôè÷íûì ôàêòîðîì, øè-
ðîêî ðàñïðîñòðàíåííûì ó æâà÷íûõ æèâîòíûõ [17], îäíàêî
ìåõàíèçì, ëåæàùèé â îñíîâå ýòîãî ÿâëåíèÿ, äî êîíöà íå
èçó÷åí, â òîì ÷èñëå â îòíîøåíèè áèñåêöèîííûõ ýìáðèî-
íîâ, ïîëó÷åííûõ îò êîðîâ-äîíîðîâ.

Ïîìèìî äèàãíîñòèêè ñòåëüíîñòè ó ðåöèïèåíòà, îñóùå-
ñòâëåííîé íà 30-é äåíü, áûëà ïðîâåäåíà ïîâòîðíàÿ äèàãíî-
ñòèêà ñòåëüíîñòè íà 60-é äåíü, îòñ÷èòûâàåìûé îò íóëåâîãî
äíÿ ïîëîâîãî öèêëà ðåöèïèåíòà, ÷òî ÿâèëîñü çàêëþ÷èòåëü-
íûì ýòàïîì íàñòîÿùåãî èññëåäîâàíèÿ.

 Äàííîå ìåðîïðèÿòèå íàïðàâëåíî íà ïîäòâåðæäåíèå
ñòåëüíîñòè, äèàãíîñòèðîâàííîé íà 30-é äåíü, íàëè÷èå êî-
òîðîé íà 60-é äåíü ñâèäåòåëüñòâóåò î ðàçâèâàþùåìñÿ çàðî-
äûøå, à îòñóòñòâèå ñòåëüíîñòè -  î åãî ãèáåëè. Ïðè ïîâòîð-
íîé ïðîâåðêå íà 60-é äåíü áûëî çàôèêñèðîâàíî, ÷òî ñòåëü-
íîñòü ñîõðàíèëàñü ó 50 (63,29 %) ðåöèïèåíòîâ,  êîòîðûì
áûëè ïåðåñàæåíû èíòàêòíûå ýìáðèîíû èç ãðóïïû I, ÷òî íà
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5,06 % íèæå, ÷åì íà 30-é äåíü (68,35 %) â ýòîé æå ãðóïïå.
Ó ðåöèïèåíòîâ, êîòîðûì áûëè ïåðåñàæåíû áèñåêöèîííûå
ýìáðèîíû èç ãðóïïû II, ïðè ïîâòîðíîé äèàãíîñòèêå ñòåëü-
íîñòè, ïðîâåäåííîé íà 60-é äåíü, íàëè÷èå ñòåëüíîñòè áûëî
ïîäòâåðæäåíî ó 45 (35,15±4,25) æèâîòíûõ, ÷òî íà 4,69 %
íèæå, ÷åì íà 30-é äåíü (35,15 %) â ýòîé æå ãðóïïå. Íåîáõî-
äèìî îòìåòèòü, ÷òî  ðàçëè÷èÿ ìåæäó ñðåäíèìè çíà÷åíèÿìè
ïîêàçàòåëåé ñòåëüíûõ òåëîê-ðåöèïèåíòîâ, êîòîðûì áûëè
ïåðåñàæåíû ýìáðèîíû èç ãðóïïû I è èç ãðóïïû II, íà 60-é
äåíü áûëè äîñòîâåðíû íà óðîâíå çíà÷èìîñòè ð < 0,01. Òàêèì
îáðàçîì, íà 60-é äåíü âûÿâëåíû íåçíà÷èòåëüíûå ïîòåðè
ñòåëüíîñòåé â îáåèõ ãðóïïàõ (I - 5,06 %; II - 4,69 %), ÷òî
ïîçâîëÿåò ñäåëàòü âûâîä î òîì, ÷òî åñëè ýìáðèîí ïîñëå åãî
ïåðåñàäêè ïðèæèëñÿ è íà ìîìåíò íàñòóïëåíèÿ 30-ãî äíÿ
ïðîäîëæàåò ñâîå âíóòðèóòðîáíîå ðàçâèòèå, òî â äàëüíåøåì
åãî ðàçâèòèå íå çàâèñèò îò òîãî, ïðèìåíÿëñÿ ëè äî ïåðåñàäêè
â îòíîøåíèè íåãî ìåòîä áèñåêöèè íà ðàííåé ñòàäèè åãî
ðàçâèòèÿ èëè ýìáðèîí áûë ïåðåñàæåí èíòàêòíûì.

Êàê âèäíî èç âûøåîïèñàííûõ ðåçóëüòàòîâ èññëåäîâà-
íèÿ, ïîëó÷åíû íîâûå äàííûå, ñâèäåòåëüñòâóþùèå î ïðè-
ìåíèìîñòè ìåòîäà áèñåêöèè â ñîñòàâå â òåõíîëîãèè òðàíñ-
ïëàíòàöèè ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà, êîòîðûé,
íåñìîòðÿ íà áîëåå íèçêèé óðîâåíü ïðèæèâëÿåìîñòè áè-
ñåêöèîííûõ ýìáðèîíîâ â ñðàâíåíèè ñ èíòàêòíûìè, ìîæåò
ñëóæèòü ñðåäñòâîì äëÿ óâåëè÷åíèÿ èñõîäíîãî êîëè÷åñòâà
ýìáðèîíîâ, ïîëó÷åííûõ îò âûñîêîïðîäóêòèâíûõ êîðîâ-
äîíîðîâ è íåñóùèõ â ñåáå âûñîêèé ãåíåòè÷åñêèé ïîòåíöè-
àë. Ïîìèìî òîãî, â ïðîâåäåííîì èññëåäîâàíèè ïðåäñòàâëå-
íî ýêñïåðèìåíòàëüíîå ïîäòâåðæäåíèå òîãî, ÷òî áèñåêöè-
îííûé ýìáðèîí, åñëè îí ïðèæèëñÿ ïîñëå òðàíñïëàíòàöèè
ðåöèïèåíòó, òî èäåíòè÷íî èíòàêòíîìó ýìáðèîíó, îí ñïîñî-
áåí ê äàëüíåéøåìó ðàçâèòèþ. Âàæíî çàìåòèòü, ÷òî ýòè
ñâåäåíèÿ èìåþò âåñîìîå çíà÷åíèå äëÿ ïðèìåíåíèÿ â óñ-
êîðåííîì âîñïðîèçâîäñòâå òàêîãî ìàëîïëîäíîãî âèäà ñåëü-
ñêîõîçÿéñòâåííûõ æèâîòíûõ, êàê êðóïíûé ðîãàòûé ñêîò,
õàðàêòåðèçóþùèéñÿ äëèòåëüíûì ïåðèîäîì âûíàøèâàíèÿ
ïëîäà. Ïî íàøåìó ìíåíèþ, ïðè ðåøåíèè ïðîáëåìû íèçêîãî
óðîâíÿ ïðèæèâëÿåìîñòè áèñåêöèîííûõ ýìáðèîíîâ íà îñíî-
âàíèè íîâûõ êîìïëåêñíûõ èññëåäîâàíèé, âûøåîïèñàííûé
ìåòîä ìèêðîõèðóðãè÷åñêîãî äåëåíèÿ ýìáðèîíà ïîïîëàì
ìîæåò ýôôåêòèâíî èñïîëüçîâàòüñÿ â ïðàêòèêå ýìáðèîòðàí-
ñôåðà, óâåëè÷èâàÿ êîëè÷åñòâî ãåíåòè÷åñêîãî ìàòåðèàëà â
âèäå ýìáðèîíîâ, ïîëó÷åííûõ îò âûñîêîïðîäóêòèâíûõ êî-
ðîâ, îòîáðàííûõ â êà÷åñòâå äîíîðîâ ýìáðèîíîâ.
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Ðåçþìå. Ïðåäñòàâëåíû ìàòåðèàëû ïî èçó÷åíèþ áàêòå-
ðèöèäíîé àêòèâíîñòè ðàçëè÷íûõ ôðàêöèé êðîâè (ñûâîðîò-
êè, ïëàçìû, ðàçëè÷íûõ êëåòî÷íûõ ïîïóëÿöèé ïîëèìîðô-
íîÿäåðíûõ è ìîíîíóêëåàðíûõ ëèìôîöèòîâ) îò èììóííûõ
è èíòàêòíûõ æèâîòíûõ â îòíîøåíèè áðóöåëë. Äëÿ ïðîâåäå-
íèÿ èññëåäîâàíèé êðîâü îò èììóííûõ è èíòàêòíûõ æèâîò-
íûõ ðàçäåëÿëè íà ñîñòàâíûå ôðàêöèè ìåòîäîì ãðàäèåíòíî-
ãî öåíòðèôóãèðîâàíèÿ. Ïîñëå èììóíèçàöèè âçðîñëûõ òå-
ëîê âàêöèíîé èç øòàììà Brucella abortus 19. Â ïðîáèðêè ñ
ðàçíûìè ôðàêöèÿìè êðîâè îò èììóííûõ è èíòàêòíûõ æè-
âîòíûõ ââîäèëè ñóñïåíçèþ áðóöåëë èç âàêöèííîãî øòàììà
Brucella abortus 19 äî êîíå÷íîé êîíöåíòðàöèè 1 ìëðä ì.ê.
Êîíöåíòðàöèþ áðóöåëë â áàêìàññå îïðåäåëÿëè ïî îïòè÷åñ-
êîìó ñòàíäàðòó ìóòíîñòè. Àíòèòåëà âûÿâëÿåìûå ïðè äèàã-
íîñòèêå áðóöåëëåçà è âèäèìûì ïðîÿâëåíèåì êîòîðûõ ÿâ-
ëÿåòñÿ àããëþòèíèðóþùèé è êîìïëåìåíòñâÿçûâàþùèé ýô-
ôåêò, èãðàþò, ñêîðåå âñåãî, òîëüêî ðîëü ñâèäåòåëÿ êîíòàêòà
èììóííîé ñèñòåìû îðãàíèçìà ñ àíòèãåíîì. Ïîëîæèòåëü-
íóþ ðîëü â ïðîòèâîáðóöåëëåçíîì èììóíèòåòå ìîãóò èã-
ðàòü "ïðåöèïèòèðóþùèå" àíòèòåëà, êîòîðûå ïðîÿâëÿþò

The Role of Antibodies in Anti-
Brucellosis Immunity
Vinokurov N.V., Sleptsov E.S. - Federal State Budgetary
Scientific Institution Federal Research Center "Yakut
Scientific Center of the Siberian Branch of the Russian
Academy of Sciences Yakut Research Institute of Agriculture
named after M.G. Safronov"
Iskandarov M.I. Federal State Budget Scientific Institution
"Federal Scientific Centre VIEV"
Sidorov M.N., Tomashevskaya E.P. - Federal State
Budgetary Educational Institution of Higher Education
"Yakut State Agricultural Academy"

Key words: brucellosis, brucella, vaccine, strain, antibodies,
immunogenicity, immunity, lymphocytes.

Abstract. The article presents materials on the study of the
bactericidal activity of various blood fractions (serum, plasma,
various cell populations of polymorphonuclear and mononuclear
lymphocytes) from immune and intact animals against brucella.
For studies, blood from immune and intact animals was separated
into composite fractions by gradient centrifugation. After
immunization of adult heifers with a vaccine from Brucella
abortus 19 strain. A suspension of brucella from the vaccine
strain Brucella abortus 19 was injected to a final concentration
of 1 billion m.c. in test tubes with different blood fractions from
immune and intact animals. The brucella concentration in the
bacterial mass was determined by the optical turbidity standard.
Antibodies detected during the diagnosis of brucellosis and
whose visible manifestation is the agglutinating and complement-
binding effect, most likely play only the role of a witness of the
contact of the body's immune system with the antigen.
"Precipitating" antibodies, which exhibit an opsonizing effect
and can block epitopes that act as a "pathogenicity factor" in
essence, "protective antigens", can play a positive role in anti-
brucellosis immunity. Considering the prevailing role of the
cellular immunity in brucellosis, assessing the effectiveness of
some vaccines only for agglutinogenicity is not justified and
does not reflect the true state of things. Agglutinating and
complement binding antibodies that detected in the diagnosis of
brucellosis are not significant in anti-brucellosis immunity and
play a role, mainly a "witness" of the contact of the body's
immune system with the pathogenic principle. Immunity in
brucellosis is predominantly cellular, but some "precipitin"
antibodies, exhibiting the phenomenon of opsonization and
blocking the pathogenicity factor, play a positive role in anti-
brucellosis immunity. A reliable assessment of the
immunogenicity of agglutinogenic and weakly agglutinogenic
vaccines against brucellosis is possible only using the direct
infection method. The conclusion is made about the cellular
nature of the immunity in brucellosis, however, some "precipitin"
antibodies play a positive role in anti-brucellosis immunity.
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îïñîíèçèðóþùèé ýôôåêò è ìîãóò áëîêèðîâàòü ýïèòîïû,
âûïîëíÿþùèå ðîëü "ôàêòîðà ïàòîãåííîñòè" â ñóùíîñòè
"ïðîòåêòèâíûå àíòèãåíû". Ó÷èòûâàÿ ïðåâàëèðóþùóþ ðîëü
êëåòî÷íîãî çâåíà èììóíèòåòà ïðè áðóöåëëåçå, îöåíêà ýô-
ôåêòèâíîñòè  íåêîòîðûõ âàêöèí òîëüêî ïî àããëþòèíîãåí-
íîñòè íå îïðàâäàíî è íå îòðàæàåò èñòèííîãî ïîëîæåíèÿ
âåùåé. Àããëþòèíèðóþùèå è êîìïëåìåíò ñâÿçûâàþùèå
àíòèòåëà, âûÿâëÿåìûå ïðè äèàãíîñòèêå áðóöåëëåçà, íå èìå-
þò ñóùåñòâåííîãî çíà÷åíèÿ â ïðîòèâîáðóöåëëåçíîì èììó-
íèòåòå è èãðàþò ðîëü, ïðåèìóùåñòâåííî "ñâèäåòåëÿ" êîí-
òàêòà èììóííîé ñèñòåìû îðãàíèçìà ñ ïàòîãåííûì íà÷à-
ëîì. Èììóíèòåò ïðè áðóöåëëåçå ïðåèìóùåñòâåííî êëåòî÷-
íîãî òèïà, íî íåêîòîðûå àíòèòåëà "ïðåöèïèòèíû", ïðîÿâ-
ëÿÿ ôåíîìåí îïñîíèçàöèè è áëîêèðîâàíèÿ ôàêòîðà ïàòî-
ãåííîñòè, èãðàþò ïîëîæèòåëüíóþ ðîëü â ïðîòèâîáðóöåë-
ëåçíîì èììóíèòåòå. Äîñòîâåðíàÿ îöåíêà èììóíîãåííîñòè
àããëþòèíîãåííûõ è ñëàáîàããëþòèíîãåííûõ âàêöèí ïðîòèâ
áðóöåëëåçà âîçìîæíà òîëüêî ïðè èñïîëüçîâàíèè ìåòîäà
ïðÿìîãî çàðàæåíèÿ. Äåëàåòñÿ âûâîä î êëåòî÷íîì õàðàêòå-
ðå èììóíèòåòà ïðè áðóöåëëåçå, îäíàêî íåêîòîðûå àíòèòåëà
"ïðåöèïèòèíû" èãðàþò ïîëîæèòåëüíóþ ðîëü â ïðîòèâî-
áðóöåëëåçíîì èììóíèòåòå.

Â ïîñëåäíèå ãîäû èììóíîëîãèÿ ñäåëàëà çíà÷èòåëüíûå
óñïåõè â îáëàñòè èçó÷åíèÿ ìîðôîëîãèè è ôóíêöèè ðàçëè÷-
íûõ ñóáïîïóëÿöèé ëèìôîöèòîâ è ìåõàíèçìîâ èõ êîîïåðà-
öèè. Êàê ñëåäñòâèå ýòèõ ïðîöåññîâ, ïðåäåëüíûé òèòð ñïå-
öèôè÷åñêèõ àíòèòåë èëè êîëè÷åñòâî àíòèòåëîîáðàçóþùèõ
êëåòîê ïîðîé ðàññìàòðèâàþò êàê îñíîâíîé êîëè÷åñòâåí-
íûé ïîêàçàòåëü èììóííîãî ñîñòîÿíèÿ îðãàíèçìà, ÷òî, îä-
íàêî íå âñåãäà ñîâïàäàåò ñ ðåçóëüòàòàìè ýêñïåðèìåíòàëü-
íîãî çàðàæåíèÿ.

Â öåëîì ðÿäå íàøèõ ýêñïåðèìåíòîâ, ïîñâÿùåííûõ èçó-
÷åíèþ èììóíèòåòà ïðè áðóöåëëåçå, ìû íàáëþäàëè ÿâíîå
îòñóòñòâèå êîððåëÿöèè ìåæäó òèòðîì àíòèòåë, âûÿâëÿå-
ìûõ â ÐÀ è ÐÑÊ   ñî ñòàíäàðòíûìè äèàãíîñòèêóìàìè è
ñîñòîÿíèåì èììóíèòåòà ó ìîðñêèõ ñâèíîê, êîòîðîå ïðîâå-
ðÿëè ìåòîäîì ýêñïåðèìåíòàëüíîãî çàðàæåíèÿ. Ýòè äàííûå
ñîãëàñóþòñÿ ñ ðàáîòàìè ìíîãèõ èññëåäîâàòåëåé. Íà÷èíàÿ ñ
ñîðîêîâûõ ãîäîâ ïðîøëîãî ñòîëåòèÿ, ñòàëè ïîÿâëÿòüñÿ
ñîîáùåíèÿ î òîì, ÷òî âûñîêèé òèòð àíòèòåë íå ãàðàíòèðóåò
æèâîòíûõ îò ýêñïåðèìåíòàëüíîãî çàðàæåíèÿ [2-5].

Âûçûâàþò ñîìíåíèÿ î ñêîëü-ëèáî ñóùåñòâåííîé ðîëè
àíòèòåë â áðóöåëëåçíîé èíôåêöèè è òàêîé ôàêò, ÷òî â
âåòåðèíàðèè è ìåäèöèíå øèðîêî è ñ óñïåõîì èñïîëüçóþòñÿ
ëå÷åáíûå ñûâîðîòêè ïðîòèâ ìíîãèõ áàêòåðèàëüíûõ è âè-
ðóñíûõ èíôåêöèé. Ïðîòèâ áðóöåëëåçà òàêîé ñûâîðîòêè
íåò. Õîòÿ â 50–60-òûõ ãîäàõ ïðîøëîãî ñòîëåòèÿ ìíîãèå
àâòîðû ïûòàëèñü ðàçðàáîòàòü åå è äàæå ïîëó÷àëè íåêîòî-
ðûå ïîëîæèòåëüíûå ðåçóëüòàòû. Òàê è ìû, â ñâîèõ èññëåäî-
âàíèÿõ íà ìîðñêèõ ñâèíêàõ, ââîäèëè ïîäîïûòíûì æèâîò-
íûì ñðàçó ïîñëå çàðàæåíèÿ è çàòåì åùå òðè ðàçà ñ èíòåðâà-
ëîì 5–6 äíåé, àíòèáðóöåëëåçíóþ ñûâîðîòêó, ïîëó÷åííóþ
ãèïåðèììóíèçàöèåé êðîëèêîâ áðóöåëëåçíîé âàêöèíîé.
Áàêòåðèîëîãè÷åñêîå èññëåäîâàíèå ÷åðåç ìåñÿö ïîñëå çàðà-
æåíèÿ è ëå÷åíèÿ àíòèáðóöåëëåçíîé ñûâîðîòêîé âûÿâèëî
63% ïîäîïûòíûõ æèâîòíûõ, ñâîáîäíûõ îò áðóöåëëåçíîé
èíôåêöèè ïðè 100% - íîì çàðàæåíèè êîíòðîëüíûõ æèâîò-
íûõ. Àíàëèçèðóÿ ìàòåðèàëû ðàçðàáîòîê â ýòîì íàïðàâëå-
íèè ìîæíî îòìåòèòü, ÷òî â óñëîâèÿõ "èí âèâî" ïðîÿâëÿëîñü
ïðåâåíòèâíîå ñâîéñòâî èììóííîé àíòèáðóöåëëåçíîé ñû-
âîðîòêè, íî òîëüêî ïðè óñëîâèè ïðåäâàðèòåëüíîãî èëè
îäíîâðåìåííîãî åå ââåäåíèÿ ñ çàðàæàþùåé êóëüòóðîé. Â
ïåðèîä ðàçâèâøåéñÿ èíôåêöèè ñûâîðîòêà ïðåâåíòèâíûìè
ñâîéñòâàìè íå îáëàäàëà. Ïî-âèäèìîìó, ó÷èòûâàÿ âíóòðè-
êëåòî÷íûé õàðàêòåð ïàðàçèòèðîâàíèÿ áðóöåëë, ìåìáðàíà
êëåòîê ñîçäàâàëà íàäåæíûé áàðüåð äëÿ ãóìîðàëüíûõ áàêòå-
ðèöèäíûõ ôàêòîðîâ êðîâè.

Çàùèòà îðãàíèçìà ïðîòèâ áðóöåëëåçíîé èíôåêöèè îáóñ-
ëîâëåíà êëåòî÷íûì èììóíèòåòîì: ïîñëå ôàãîöèòîçà áðó-

öåëë, ìàêðîôàãè ïåðåäàþò èíôîðìàöèþ Ò- ëèìôîöèòàì,
îòâåòñòâåííûì çà êëåòî÷íûé èììóíèòåò. Â ýòîì ïðîöåññå
íåêîòîðûå àíòèòåëà – òàêèå êàê ïðåöèïèòèíû èëè áàêòåðè-
öèäíûå àíòèòåëà èãðàþò ïîëåçíóþ ðîëü. Íàïðîòèâ, àããëþ-
òèíèðóþùèå àíòèòåëà (èëè àããëþòèíèíû) îêàçûâàþòñÿ
ïàññèâíûìè ñâèäåòåëÿìè êîíòàêòîâ îðãàíèçìà ñ áðóöåëëà-
ìè. Âìåñòå ñ òåì àâòîð îòìå÷àåò, ÷òî âàêöèíà èç ìóòèðî-
âàííîãî øòàììà áðóöåëë, íàõîäÿùåãîñÿ â R- ôîðìå (òèïà
Brucella abortus 45/20) èíäóöèðóåò èñêëþ÷èòåëüíî êëåòî÷-
íóþ çàùèòó. Â ýòîì ñëó÷àå ïîëó÷àåòñÿ íåàããëþòèíîãåííàÿ
âàêöèíà – òèïà Abortox.

Òàêèì îáðàçîì, âðîäå áû óáåäèòåëüíî äîêàçàíî, ÷òî
àíòèòåëîãåíåç ïðè âàêöèíàöèè ïðîòèâ áðóöåëëåçà íå êîð-
ðåëèðóåò ñ ðàçâèòèåì èììóíèòåòà. Îá ýòîì ñâèäåòåëüñòâó-
åò, õîòÿ áû, âíîâü íàìåòèâøàÿñÿ â ïîñëåäíåå âðåìÿ òåíäåí-
öèÿ ê ðàçðàáîòêå ñëàáîàããëþòèíîãåííûõ è íåàããëþòèíî-
ãåííûõ âàêöèí. Âîïðîñ î êëåòî÷íîì òèïå èììóíèòåòà ïðè
áðóöåëëåçíîé èíôåêöèè âðîäå áû íå âûçûâàåò ñîìíåíèÿ.
Ïðè ýêñïåðèìåíòàõ ñ âàêöèíîé Brucella abortus RB51 î
êëåòî÷íîì õàðàêòåðå èììóíèòåòà èíäóöèðóåìîãî èõ âàê-
öèíîé [2]. Ýòà âàêöèíà ïðèìåíÿåòñÿ íà ÊÐÑ â âîçðàñòå îò 4
äî 11 ìåñ. â äîçå 1-3õ1010, à â âîçðàñòå ñâûøå 11 ìåñ. â äîçå
1-3õ109. Àâòîðû â ýêñïåðèìåíòàõ íà 3250 ãîëîâ ÊÐÑ â
ðàçíûå ñðîêè ïîñëå ïðèâèâêè íå îáíàðóæèëè àíòèòåë ïî
ñòàíäàðòíûì ìåòîäèêàì, è íå îáíàðóæèëè áðóöåëë âàêöèí-
íîãî øòàììà â ìîëîêå è íà ýòîì îñíîâàíèè äåëàþò âûâîä,
÷òî ýòà âàêöèíà ñòèìóëèðóåò êëåòî÷íûé òèï èììóíèòåòà.
Îäíàêî â ïîñëåäíåå âðåìÿ âíîâü ïîÿâëÿþòñÿ ñîîáùåíèÿ î
ïîëîæèòåëüíîé ðîëè ãóìîðàëüíîãî çâåíà èììóíèòåòà ïðè
áðóöåëëåçíîé èíôåêöèè. Â ïðîâåäåííûõ îïûòàõ íà ìûøàõ
äåôèöèòíûõ ïî Â-êëåòêàì äîêàçûâàþò, ÷òî àíòèòåëà èãðà-
þò ëèìèòèðóþùóþ ðîëü ïðè èíôåêöèÿõ ñ âíóòðèêëåòî÷-
íûì ïàðàçèòèðîâàíèåì, â ÷àñòíîñòè ïðè áðóöåëëåçå [4-5].

Îñìûñëåíèå ýòîãî âîïðîñà èìååò áîëüøîå ïðàêòè÷åñ-
êîå çíà÷åíèå. Íà ñîâðåìåííîì ýòàïå ïðè êîíñòðóèðîâàíèè
óáèòûõ âàêöèí êàê êîðïóñêóëÿðíûõ, òàê è èç èõ ôðàãìåí-
òîâ, â òîì ÷èñëå èç î÷èùåííûõ ïðîòåêòèâíûõ àíòèãåíîâ,
âûáîð àäúþâàíòà èìååò íåìàëîâàæíîå çíà÷åíèå. Íà ñåãîä-
íÿøíèé äåíü ðàçðàáîòàíî çíà÷èòåëüíîå êîëè÷åñòâî èììó-
íîñòèìóëèðóþùèõ ïðåïàðàòîâ, è ïðàâèëüíàÿ èõ ïîäáîðêà
ïîçâîëÿåò öåëåíàïðàâëåííî ñòèìóëèðîâàòü èììóíèòåò èëè
ãóìîðàëüíîãî èëè êëåòî÷íîãî òèïà.

Â äàííîé ñòàòüå ïðèâåäåíû ìàòåðèàëû ïî èçó÷åíèþ
áðóöåëëîöèäíûõ ñâîéñòâ ðàçëè÷íûõ êîìïîíåíòîâ êðîâè
(ëèìôîöèòîâ, íåéòðîôèëîâ, ïëàçìû è ñûâîðîòêè) îò èì-
ìóííûõ è èíòàêòíûõ æèâîòíûõ. Íàäååìñÿ, ÷òî ðåçóëüòàòû
ýòèõ èññëåäîâàíèé âíåñóò îïðåäåëåííóþ ëåïòó â èçó÷åíèå
âîïðîñà î ðîëè àíòèòåë â áðóöåëëåçíîé èíôåêöèè.

Äëÿ ïðîâåäåíèÿ èññëåäîâàíèé êðîâü îò èììóííûõ è
èíòàêòíûõ æèâîòíûõ ðàçäåëÿëè íà ñîñòàâíûå ôðàêöèè ìå-
òîäîì ãðàäèåíòíîãî öåíòðèôóãèðîâàíèÿ. Íà ìîìåíò ïðîâå-
äåíèÿ èññëåäîâàíèé ïðîøëî 1,5 ìåñÿöà ïîñëå èììóíèçàöèè
âçðîñëûõ òåëîê âàêöèíîé èç øòàììà Brucella abortus 19.

 Êðîâü ó òåëîê áðàëè â ñòåðèëüíûå ïðîáèðêè ñ ãåïàðè-
íîì (25–50 ÅÄ/ìë). Â êà÷åñòâå ãðàäèåíòà ïëîòíîñòè èñ-
ïîëüçîâàëè ðàñòâîðû ôèêîëà è âåðîãðàôèíà. Êðîâü, ðàçâå-
äåííóþ 1:3 ðàñòâîðîì Õåíêñà íàñëàèâàëè íà ãðàäèåíò ïëîò-
íîñòè è öåíòðèôóãèðîâàëè â ãîðèçîíòàëüíîì ðîòîðå ïðè
400 g 30 ìèíóò. Ïîñëå îêîí÷àíèÿ öåíòðèôóãèðîâàíèÿ â
öåíòðèôóæíîé ïðîáèðêå îáðàçîâûâàëîñü òðè ñëîÿ: âåðõ-
íèé – ïëàçìà êðîâè; ñðåäíèé – ãðàäèåíò ïëîòíîñòè è íèæ-
íèé – ýðèòðîöèòû êðîâè. Íà ãðàíèöå ïëàçìû êðîâè è ãðàäè-
åíòà ïëîòíîñòè àêêóðàòíî ñòåðèëüíîé ïàñòåðîâñêîé ïèïåò-
êîé îòñàñûâàëè ñëîé ëèìôîöèòîâ (â âèäå ëåãêîãî áåëîâàòî-
ãî îáëà÷êà) è ïåðåíîñèëè â äðóãóþ ïðîáèðêó. Ñëîé ïîëè-
ìîðôíîÿäåðíûõ ëåéêîöèòîâ (â âèäå áåëîâàòîé ïëåíêè)
îòáèðàëè íà ãðàíèöå ýðèòðîöèòîâ êðîâè è ãðàäèåíòà ïëîò-
íîñòè è òàêæå ïåðåíîñèëè â äðóãóþ ïðîáèðêó. Âûäåëåííûå
êëåòêè êðîâè òðèæäû îòìûâàëè ðàñòâîðîì Õåíêñà ïóòåì
öåíòðèôóãèðîâàíèÿ ïî 10 ìèí ïðè 400 g è ðåñóñïåíäèðîâà-
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ëè â ðàñòâîðå Õåíêñà. Âñÿ ðàáîòà ïî âûäåëåíèþ ðàçëè÷íûõ
ïîïóëÿöèé êëåòîê êðîâè, à òàêæå ñûâîðîòêè è ïëàçìû
êðîâè âûïîëíÿëàñü â óñëîâèÿõ ñòðîãîé ñòåðèëüíîñòè. Ñû-
âîðîòêó êðîâè è ïëàçìó èñïîëüçîâàëè êàê â íàòèâíîì, òàê
è â ãðåòîì âèäå. Ïðîãðåâàíèå ïëàçìû è ñûâîðîòêè îñóùå-
ñòâëÿëè ïðè 600Ñ â òå÷åíèå ïîë÷àñà äëÿ èíãèáèðîâàíèÿ
òåðìîëàáèëüíûõ áàêòåðèöèäíûõ ôàêòîðîâ êðîâè (ëèçî-
öèì, ñèñòåìà êîìïëåìåíòà, èììóíîãëîáóëèíû Ì- êëàññà).

Â ïðîáèðêè ñ ðàçíûìè ôðàêöèÿìè êðîâè îò èììóííûõ
è èíòàêòíûõ æèâîòíûõ ââîäèëè ñóñïåíçèþ áðóöåëë èç
âàêöèííîãî øòàììà Brucella abortus 19 äî êîíå÷íîé êîí-
öåíòðàöèè 1 ìëðä ì.ê. Êîíöåíòðàöèþ áðóöåëë â áàêìàññå
îïðåäåëÿëè ïî îïòè÷åñêîìó ñòàíäàðòó ìóòíîñòè. Íåîáõîäè-
ìóþ êîíöåíòðàöèþ ìèêðîáíûõ êëåòîê ïîëó÷àëè ïóòåì ñå-
ðèéíûõ ðàçâåäåíèé áàêòåðèàëüíîé ìàññû â ñòåðèëüíîì ôè-
çèîëîãè÷åñêîì ðàñòâîðå. Äëÿ êîíòðîëÿ êîíöåíòðàöèè áðó-
öåëë èç ïîñëåäíåãî è ïðåäïîñëåäíåãî ðàçâåäåíèÿ êóëüòóðû
äåëàëè âûñåâû íà ìÿñî-ïåïòîííîì ãëþêîçî-ãëèöåðèíîâîì
àãàðå (ÌÏÏÃÃÀ) â ÷àøêàõ Ïåòðè (ïî 5 ÷àøåê íà êàæäóþ
ïðîáó) ñ ïîñëåäóþùèì ïîäñ÷åòîì âûðîñøèõ êîëîíèé.

Êîíöåíòðàöèþ ìèêðîáíûõ êëåòîê êîíòðîëèðîâàëè äî
èíêóáàöèè, ñðàçó ïîñëå ââåäåíèÿ ñóñïåíçèè áðóöåëë â ðàç-
ëè÷íûå ôðàêöèè êðîâè è, ÷åðåç 6–8 ÷àñîâ ïîñëå èíêóáèðî-
âàíèÿ  ïðè 370Ñ.

Íà íà÷àëüíîì ýòàïå ìû ïðîâåëè ñåðèþ ýêñïåðèìåíòîâ,
÷òîáû îïðåäåëèòü âîçìîæíîñòü öèòîëèòè÷åñêîãî äåéñòâèÿ
ñïåöèôè÷åñêèõ èììóíîãëîáóëèíîâ íà êóëüòóðó áðóöåëë â
îòñóòñòâèå êëåòîê, îáëàäàþùèõ êèëëåðíûì ýôôåêòîì, òî
åñòü îïðåäåëèòü æèçíåñïîñîáíîñòü áðóöåëë ïîä âîçäåé-
ñòâèåì èììóííîé ñûâîðîòêè. Ïîñëå ñìåøèâàíèÿ ñóñïåí-
çèè áðóöåëë ñ èììóííîé ñûâîðîòêîé ñ àêòèâíîñòüþ 640
ÌÅ ñìåñü èíêóáèðîâàëè ïðè 37 0Ñ â òåðìîñòàòå. Ýêñïåðè-
ìåíòû ïðîâîäèëè ñ áðóöåëëàìè êàê èç âàêöèííîãî (Brucella
abortus 19) òàê è âèðóëåíòíîãî (Brucella abortus 54) øòàììà.
×åðåç 24 ÷àñà îáðàçîâàâøèéñÿ àããëþòèíàò âûñåâàëè íà
ïëîòíûå ïèòàòåëüíûå ñðåäû. Â êîíòðîëüíûõ ïðîáèðêàõ
âìåñòî èììóííîé ñûâîðîòêè èñïîëüçîâàëè ôèçðàñòðâîð.
×åðåç 1–3 ñóòîê âî âñåõ ïðîáèðêàõ îáðàçîâàëñÿ ïûøíûé
ðîñò áðóöåëë (ãàçîíîì) áåç âèäèìîé ðàçíèöû â îïûòå è
êîíòðîëå. Íå áûëî îòìå÷åíî òàêæå è ñóùåñòâåííûõ ðàçëè-
÷èé â ðîñòå âàêöèííîé è âèðóëåíòíûõ êóëüòóð.

Ïðîâåäåííûå ýêñïåðèìåíòû ïîêàçàëè, ÷òî áðóöåëëû ñïî-
ñîáíû ñîõðàíÿòü æèçíåñïîñîáíîñòü äàæå â óñëîâèÿõ àããëþòè-
íàöèè èõ ñïåöèôè÷åñêèìè èììóíîãëîáóëèíàìè. Îäíàêî äàí-
íàÿ ìåòîäèêà íå ïîçâîëÿåò òî÷íî îïðåäåëèòü ñòåïåíü âûæèâà-
åìîñòè áðóöåëë. Ïîýòîìó è áûë ïðîâåäåí ýêñïåðèìåíò ñ

èñïîëüçîâàíèåì ìåòîäà, ïðåäïîëàãàþùåãî âûñåâ áðóöåëë íà
÷àøêè Ïåòðè è ïîäñ÷åò âûðîñøèõ êîëîíèé.

Â òàáëèöå ïðèâåäåíû äàííûå ïî îïðåäåëåíèþ áàêòåðè-
öèäíîé àêòèâíîñòè ðàçëè÷íûõ ôðàêöèé êðîâè îò èíòàêò-
íûõ è èììóíèçèðîâàííûõ ïðîòèâ áðóöåëëåçà æèâîòíûõ.

Êàê âèäíî èç òàáëèöû, íàèáîëüøèé áàêòåðèöèäíûé
ýôôåêò ïðîÿâèëà ïîïóëÿöèÿ ëèìôîöèòîâ îò èììóíèçèðî-
âàííûõ æèâîòíûõ. Êîëè÷åñòâî ìèêðîáíûõ êëåòîê ïîñëå
èíêóáàöèè óìåíüøèëîñü áîëåå ÷åì â ïîëîâèíó (0,5±0,009
ìëðä ì.ê.). Ó èíòàêòíûõ æèâîòíûõ ýòè ïîêàçàòåëè áîëåå
ñêðîìíûå (0,99±0,008 ìëðä ì.ê.). Òî åñòü êîëè÷åñòâî áðó-
öåëë îñòàëîñü ïðàêòè÷åñêè íà ïåðâîíà÷àëüíîì óðîâíå,
õîòÿ çà òàêîå âðåìÿ èíêóáàöèè, ïðè ïðî÷èõ áëàãîïðèÿòíûõ
óñëîâèÿõ, âïîëíå ìîãëî óâåëè÷èòüñÿ. Èíòåðåñíû ïîêàçàòå-
ëè ïî ñûâîðîòêàì êðîâè. Â îòíîøåíèè áðóöåëë áàêòåðè-
öèäíàÿ àêòèâíîñòü ñûâîðîòêè êðîâè îò  èíòàêòíîãî æèâîò-
íîãî îêàçàëàñü âûøå (0,79±0,008 ìëðä ì.ê.), ÷åì îò èììóí-
íîãî (1,35±0,011 ìëðä ì.ê.). Ñûâîðîòêà êðîâè îò èììóííî-
ãî æèâîòíîãî íå òîëüêî íå ïîäàâëÿëà ðîñò è ðàçìíîæåíèå
áðóöåëë, íî äàæå, ïîõîæå, ñòèìóëèðîâàëà. Âî âñÿêîì ñëó-
÷àå, ïîêàçàòåëè áàêòåðèöèäíîé àêòèâíîñòè èììóííîé ñû-
âîðîòêè ïðèáëèæàþòñÿ ê àíàëîãè÷íûì ïîêàçàòåëÿì ãðåòîé
ñûâîðîòêè.

Ñíèæåíèå èíãèáèðóþùåé ñïîñîáíîñòè ïîëîæèòåëü-
íîé ñûâîðîòêè ïî ñðàâíåíèþ ñ îòðèöàòåëüíîé îáúÿñíÿåò-
ñÿ, ïî-âèäèìîìó, ñíèæåíèåì óðîâíÿ ëèçîöèìà è êîìïëå-
ìåíòà, êîòîðîå âîçíèêàåò â íà÷àëüíûå ñðîêè ïîñëå èììó-
íèçàöèè æèâîé âàêöèíîé [6-7], ÷òî, â ñâîþ î÷åðåäü, äîêà-
çûâàåò íåñïåöèôè÷åñêèé õàðàêòåð èíãèáèðóþùåé ñïîñîá-
íîñòè èììóííîé ñûâîðîòêè â îòíîøåíèè áðóöåëë.

 Ñ ïëàçìàìè êðîâè îò èíòàêòíûõ è èììóííûõ æèâîò-
íûõ ïðîãëÿäûâàåòñÿ ïðèìåðíî òà æå êàðòèíà, êàê è ñ ñûâî-
ðîòêàìè òîëüêî ìåíåå âûðàæåííàÿ.

Èíòåðåñíûì íà íàø âçãëÿä ÿâëÿåòñÿ òîò ôàêò, ÷òî ïîñëå
èíàêòèâàöèè êîìïëåìåíòà è äðóãèõ òåðìîëàáèëüíûõ ôàêòî-
ðîâ, ñûâîðîòêà (êàê îòðèöàòåëüíàÿ, òàê è ïîëîæèòåëüíàÿ)
âîîáùå òåðÿåò ñïîñîáíîñòü îêàçûâàòü êàêîå ëèáî èíãèáèðó-
þùåå äåéñòâèå íà áðóöåëë, êîòîðûå, âîçìîæíî, ðàçìíîæà-
þòñÿ â íåé, èñïîëüçóÿ êîìïîíåíòû ñûâîðîòêè êàê ïèòàòåëü-
íûé ñóáñòðàò. Êñòàòè, ýòî ñâîéñòâî ñûâîðîòêè øèðîêî èñ-
ïîëüçóåòñÿ ïðè èçãîòîâëåíèè ïèòàòåëüíûõ ñðåä äëÿ âûðà-
ùèâàíèÿ ìíîãèõ ìèêðîîðãàíèçìîâ, â òîì ÷èñëå áðóöåëë.

Áàêòåðèöèäíûå ñâîéñòâà êðîâè îò èììóíèçèðîâàííîãî
æèâîòíîãî (0,96±0,012) ïî ñðàâíåíèþ ñ ïîêàçàòåëÿìè íîð-
ìàëüíîé êðîâè (1,25±0,008), áîëåå âûðàæåíû. Çäåñü íàëè-
öî êîîïåðàöèÿ âñåõ çâåíüåâ èììóíèòåòà. Íåñêîëüêî ñíè-

æåííûå ïîêàçàòåëè áàêòåðè-
öèäíîñòè èììóííîé êðîâè
ïî ñðàâíåíèþ ñ àíàëîãè÷íû-
ìè ïîêàçàòåëÿìè ïîïóëÿöèè
ëèìôîöèòîâ îáúÿñíÿþòñÿ íà
íàø âçãëÿä äîâîëüíî ïðîñòî.
Ïðè ââåäåíèè ñóñïåíçèè
áðóöåëë â èçîëèðîâàííóþ
ïîïóëÿöèþ ëèìôîöèòîâ,
âîçáóäèòåëÿ èíôåêöèè
âñòðå÷àåò ìîùíàÿ êîîïåðà-
öèÿ êëåòîê, îñóùåñòâëÿþ-
ùèõ êèëëåðíûé ýôôåêò è
íè÷åãî áîëåå. Ïðè ââåäåíèè
æå èíôèöèðóþùåãî íà÷àëà
â êðîâü, êèëëåðíûé ýôôåêò
êîíêóðèðóåò, è íå âñåãäà
óäà÷íî, ñ ðîñòîâûìè êà÷å-
ñòâàìè, â èçîáèëèè ïðèñóò-
ñòâóþùèìè â êðîâè â âèäå
áåëêà, óãëåâîäîâ, âèòàìèíîâ
è äð. Â ýòîì îòíîøåíèè âåñü-
ìà íàãëÿäíû ïîêàçàòåëè ïî-
ïóëÿöèè ïîëèìîðôíîÿäåð-
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íûõ ëåéêîöèòîâ. Âïå÷àòëåíèå òàêîå, êàê áóäòî áðóöåëë
ââåëè â îïòèìàëüíî ïîäîáðàííûé ïèòàòåëüíûé ñóáñòðàò.
Êîëè÷åñòâî áðóöåëë óâåëè÷èëîñü êàê â íîðìàëüíîé
(3,95±0,013), òàê è èììóííîé (4,89±0,017) ïîïóëÿöèè íåé-
òðîôèëîâ â 4 è áîëåå ðàçà. Õîòÿ ïðè ìèêðîñêîïèðîâàíèè
ìàçêîâ, îêðàøåííûõ ïî Ðîìàíîâñêîìó-Ãèìçà, ôàãîöèòîç
ÿðêî âûðàæåí, îñîáåííî â èììóííîé ïîïóëÿöèè íåéòðîôè-
ëîâ. Íåêîòîðûå íåéòðîôèëû íàñòîëüêî ïåðåïîëíåíû áðó-
öåëëàìè, ÷òî ñîçäàåòñÿ óãðîçà ðàçðûâà ìåìáðàíû. ×òî è
ïðîèñõîäèò, ïî-âèäèìîìó, ïåðèîäè÷åñêè, ñóäÿ ïî íåêîòî-
ðûì ðàçáðîñàííûì â ðàçíûõ ïîëÿõ çðåíèÿ êîíãëîìåðàòàì
áðóöåëë è ÿäåðíîãî âåùåñòâà ïîëèìîðôíîÿäåðíûõ ëåéêî-
öèòîâ áåç êëåòî÷íîé îáîëî÷êè. Ïðîèñõîäèò ëè ðàçðûâ
îáîëî÷åê íåéòðîôèëîâ èç-çà êîíòàìèíàöèè áðóöåëëàìè
èëè â ðåçóëüòàòå ìåõàíè÷åñêîãî ïîâðåæäåíèÿ øëèôîâàí-
íûì ñòåêëîì ïðè èçãîòîâëåíèè ìàçêîâ, âîïðîñ îòêðûòûé.
Õîòÿ ìû ñêëîííû ïðèäåðæèâàòüñÿ ïåðâîé áðóöåëëåçíîé
âåðñèè ýòîãî ÿâëåíèÿ, ó÷èòûâàÿ çíà÷èòåëüíûé ðîñò êîëè-
÷åñòâà áðóöåëë.

Â íàøåì ýêñïåðèìåíòå òîëüêî ñûâîðîòêó êðîâè è ïëàç-
ìó óäàëîñü èñïîëüçîâàòü â äîñòàòî÷íî ÷èñòîì âèäå. Ñ
ïîïóëÿöèÿìè êëåòî÷íûõ ôðàêöèé êðîâè ïîëîæåíèå íå-
ñêîëüêî ñëîæíåå. Ïðè èñïîëüçîâàíèè ïðåäëîæåííîé ìåòî-
äèêè ïî ôðàêöèîíèðîâàíèþ êðîâè íàì íå óäàëîñü ïîëó-
÷èòü àáñîëþòíî îäíîðîäíóþ ïîïóëÿöèþ êëåòîê êðîâè êàê
ïîëèìîðôíîÿäåðíûõ òàê è ìîíîíóêëåàðíûõ ëåéêîöèòîâ.
Ïðè ìèêðîêîïèðîâàíèè ìàçêîâ ñ ïîëèìîðôíîÿäåðíûìè
ëåéêîöèòàìè, îñíîâíóþ ìàññó êëåòîê ñîñòàâëÿëè ñåãìåí-
òîÿäåðíûå íåéòðîôèëû. Âñòðå÷àëèñü áàçîôèëû è ýîçèíî-
ôèëû, à ïðè èññëåäîâàíèè íåñêîëüêèõ äåñÿòêîâ ïîëåé çðå-
íèÿ îòäåëüíûå ïàëî÷êîÿäåðíûå íåéòðîôèëû è äàæå þíûå.
Ìîíîíóêëåàðíóþ ôðàêöèþ ñîñòàâëÿëè, íàäî ïîëàãàòü, ðàç-
ëè÷íûå ïîïóëÿöèè Ò- è Â- ëèìôîöèòîâ, òàê êàê èñïîëüçó-
åìûé ìåòîä íå ïîçâîëÿë ðàçäåëèòü èõ íà ñóáïîïóëÿöèè.
Ïðè ìèêðîñêîïèè ìàçêîâ âñå êëåòêè ïðåäñòàâëÿëè ïðèìåð-
íî îäíîðîäíóþ ìàññó ñ íåêîòîðûì âàðüèðîâàíèåì ïî ðàç-
ìåðàì (áîëüøèå è ìàëûå ëèìôîöèòû). Íàì ïðàêòè÷åñêè íå
óäàëîñü îáíàðóæèòü íàëè÷èå ìîíîöèòîâ. Ïî-âèäèìîìó,
ó÷èòûâàÿ ñâîéñòâî ê àäãåçèè, ëèìôîöèòû áûëè óòåðÿíû
ïðè 3-õ êðàòíîì îòìûâàíèè ìåòîäîì öåíòðèôóãèðîâàíèÿ.

Êîíå÷íî, ðåçóëüòàòû, ïîëó÷åííûå  "in vitro" íå ìîãóò  â
ïîëíîé ìåðå îòðàæàòü ñîáûòèÿ, ïðîèñõîäÿùèå "in vivo".
Ïîòîìó ÷òî â æèâîì îðãàíèçìå ïàòîãåííûé ôàêòîð ñòàëêè-
âàåòñÿ ñ ìîùíîé ñèñòåìîé ñàìîðåãóëÿöèè ôèçèîëîãè÷åñ-
êèõ ôóíêöèé, êîòîðàÿ ïðè âçàèìîäåéñòâèè íåðâíûõ, ãóìî-
ðàëüíûõ è äðóãèõ êîìïîíåíòîâ ðåãóëÿòîðíîãî ïðîöåññà â
öåëîñòíîì îðãàíèçìå îáåñïå÷èâàåò ãîìåîñòàç. È âñå æå,
îïèðàÿñü íà ðåçóëüòàòû íàøèõ èññëåäîâàíèé è ëèòåðàòóð-
íûå èñòî÷íèêè, íåêîòîðûå âûâîäû ìîæíî ñäåëàòü.

 Íåëüçÿ íå ó÷èòûâàòü òîãî, ÷òî âíåäðèâøèéñÿ âîçáóäè-
òåëü îáû÷íî èìååò íå îäíó êàêóþ ëèáî àíòèãåííóþ äåòåð-
ìèíàíòó, à äåñÿòêè, à âîçìîæíî è áîëüøåå èõ êîëè÷åñòâî.

 Â ðåçóëüòàòå íåîäíîðîäíîñòè áèîõèìè÷åñêîé ñòðóê-
òóðû íåêîòîðûå èç íèõ ñïîñîáíû âûñòóïàòü â êà÷åñòâå
ñèëüíûõ àíòèãåíîâ (íàïðèìåð, àíòèãåíû ïîëèñàõàðèäíîé
ïðèðîäû òèïà ëèïîïîëèñàõàðèäîâ ãðàìîòðèöàòåëüíûõ áàê-
òåðèé), äðóãèå æå èíäóöèðóþò ìåíåå çíà÷èòåëüíûé àíòè-
ãåííûé ñòèìóë.

Âñå ýòî ïðèâîäèò ê òîìó, ÷òî ïðè ìíîãèõ çàáîëåâàíèÿõ,
â ÷àñòíîñòè ïðè áðóöåëëåçå, â íàèáîëüøåì òèòðå ñòàíäàð-
òíûìè äèàãíîñòèêóìàìè âûÿâëÿþòñÿ àíòèòåëà êîìïëè-
ìåíòàðíûå ê ñòðóêòóðíûì êîìïîíåíòàì, êîòîðûå íå ÿâëÿ-
þòñÿ íåîáõîäèìûìè äëÿ æèçíåäåÿòåëüíîñòè ìèêðîîðãà-
íèçìà. Áëîêèðîâàíèå àããëþòèíèðóþùèìè è êîìïëåìåíò
ñâÿçûâàþùèìè àíòèòåëàìè òàêèõ àíòèãåííûõ ìàêðîìîëå-
êóë ìàëî îòðàæàåòñÿ íà æèçíåñïîñîáíîñòè âîçáóäèòåëÿ.
Ïîýòîìó â ïîäîáíûõ ñëó÷àÿõ ãîâîðÿò îá îòñóòñòâèè êîððå-
ëÿöèè ìåæäó òèòðîì ñïåöèôè÷åñêèõ àíòèòåë è ïðîòåêòèâ-
íûì ýôôåêòîì, ïðîâåðÿåìûì â îñòðîì îïûòå ìåòîäîì
ýêñïåðèìåíòàëüíîãî çàðàæåíèÿ.

Â ëèòåðàòóðå, îñâåùàþùåé âîïðîñû èììóíîëîãèè áðó-
öåëëåçà, âñòðå÷àþòñÿ ñîîáùåíèÿ î òîì, ÷òî ñïåöèôè÷åñêèå
àíòèòåëà îêàçûâàþò îïñîíèçèðóþùåå äåéñòâèå íà êóëüòó-
ðó êàê "èììóííûõ", òàê è "íåèììóííûõ" ìàêðîôàãîâ, â
îïðåäåëåííîé ñòåïåíè óñèëèâàÿ èõ ôàãîöèòèðóþùóþ è
áàêòåðèöèäíóþ ñïîñîáíîñòü â óñëîâèÿõ "in vitro" [5].

Íà ñåãîäíÿøíèé äåíü èçâåñòíî íåñêîëüêî ïîäêëàññîâ
IgG (IgG1,IgG2,IgG3,IgG4) êàæäûé èç êîòîðûõ áîëåå âûðà-
æåíî ïðîÿâëÿåòñÿ â êàêîé ëèáî ñåðîëîãè÷åñêîé ðåàêöèè.
Ïî-âèäèìîìó, ðîëü àíòèòåë, èìåþùèõ êàêîå ëèáî ñóùå-
ñòâåííîå çíà÷åíèå ïðè áðóöåëëåçíîé èíôåêöèè è êîððåëè-
ðóþùåå ñ èììóíèòåòîì, ïî ñòàðîé êëàññèôèêàöèè ìîæíî
îòíåñòè ê "ïðåöèïèòèíàì". Èìåííî ýòó ðàçíîâèäíîñòü àí-
òèòåë âûÿâëÿëè ñ ðàñòâîðèìûì ïîëè-Á àíòèãåíîì â ðåàê-
öèè ðàäèàëüíîé èììóíîäèôôóçèè (ÐÐÈÄ) [1-3] äëÿ äèôôå-
ðåíöèàöèè áîëüíûõ è âàêöèíèðîâàííûõ æèâîòíûõ. Ñåé÷àñ
ÐÈÄ ñ Î-ÏÑ àíòèãåíîì îôèöèàëüíî óòâåðæäåí â ÐÔ.

Òàêèì îáðàçîì, àíòèòåëà, âûÿâëÿåìûå ïðè äèàãíîñòè-
êå áðóöåëëåçà è âèäèìûì ïðîÿâëåíèåì êîòîðûõ ÿâëÿåòñÿ
àããëþòèíèðóþùèé è êîìïëåìåíòñâÿçûâàþùèé ýôôåêò,
èãðàþò, ñêîðåå âñåãî, òîëüêî ðîëü ñâèäåòåëÿ êîíòàêòà èì-
ìóííîé ñèñòåìû îðãàíèçìà ñ àíòèãåíîì. Ïîëîæèòåëüíóþ
ðîëü â ïðîòèâîáðóöåëëåçíîì èììóíèòåòå ìîãóò èãðàòü
"ïðåöèïèòèðóþùèå" àíòèòåëà, êîòîðûå ïðîÿâëÿþò îïñî-
íèçèðóþùèé ýôôåêò è ìîãóò áëîêèðîâàòü ýïèòîïû, âûïîë-
íÿþùèå ðîëü "ôàêòîðà ïàòîãåííîñòè" â ñóùíîñòè "ïðîòåê-
òèâíûå àíòèãåíû". Ó÷èòûâàÿ ïðåâàëèðóþùóþ ðîëü êëå-
òî÷íîãî çâåíà èììóíèòåòà ïðè áðóöåëëåçå, îöåíêà ýôôåê-
òèâíîñòè  íåêîòîðûõ âàêöèí òîëüêî ïî àããëþòèíîãåííîñòè
íå îïðàâäàíî è íå îòðàæàåò èñòèííîãî ïîëîæåíèÿ âåùåé.

Èñõîäÿ, èç ðåçóëüòàòîâ èññëåäîâàíèé ìîæíî ñäåëàòü
ñëåäóþùèå âûâîäû:

1. Àããëþòèíèðóþùèå è êîìïëåìåíò ñâÿçûâàþùèå àí-
òèòåëà, âûÿâëÿåìûå ïðè äèàãíîñòèêå áðóöåëëåçà, íå èìåþò
ñóùåñòâåííîãî çíà÷åíèÿ â ïðîòèâîáðóöåëëåçíîì èììóíè-
òåòå è èãðàþò ðîëü, ïðåèìóùåñòâåííî "ñâèäåòåëÿ" êîíòàê-
òà èììóííîé ñèñòåìû îðãàíèçìà ñ  ïàòîãåííûì íà÷àëîì.

2. Èììóíèòåò ïðè áðóöåëëåçå ïðåèìóùåñòâåííî êëå-
òî÷íîãî òèïà, íî íåêîòîðûå àíòèòåëà "ïðåöèïèòèíû", ïðî-
ÿâëÿÿ ôåíîìåí îïñîíèçàöèè è áëîêèðîâàíèÿ ôàêòîðà ïàòî-
ãåííîñòè, èãðàþò ïîëîæèòåëüíóþ ðîëü â ïðîòèâîáðóöåë-
ëåçíîì èììóíèòåòå.

3.Äîñòîâåðíàÿ îöåíêà èììóíîãåííîñòè àããëþòèíîãåí-
íûõ è ñëàáîàããëþòèíîãåííûõ âàêöèí ïðîòèâ áðóöåëëåçà âîç-
ìîæíà òîëüêî ïðè èñïîëüçîâàíèè ìåòîäà ïðÿìîãî çàðàæåíèÿ.
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Ðåçþìå. Â Ñòàâðîïîëüñêîì êðàå íà 60 ãîëîâàõ êðóïíî-
ãî ðîãàòîãî ñêîòà ïîðîäû êàçàõñêàÿ áåëîãîëîâàÿ æèâîé
ìàññîé 400–450 êã, áûëà èçó÷åíà ðåïåëëåíòíàÿ è àêàðèöèä-
íàÿ ýôôåêòèâíîñòü ïðåïàðàòà Äåëüöèä 7,5 ïðîòèâ èêñîäî-
âûõ êëåùåé Dermacentor marginatus. Áûëî ñôîðìèðîâàíî 3
ãðóïïû æèâîòíûõ: äâå îïûòíûå è îäíà êîíòðîëüíàÿ. Æè-
âîòíûõ îïûòíûõ ãðóïï îáðàáàòûâàëè èíäèâèäóàëüíî, îä-
íîêðàòíî, ïóòåì íàíåñåíèÿ ïðåïàðàòà íà êîæíûé ïîêðîâ îò
îñíîâàíèÿ õâîñòà äî ãîëîâû âäîëü ëèíèè ïîçâîíî÷íèêà, â
äîçå 15 ìë íà êàæäûå 100 êã ìàññû òåëà æèâîòíîãî, íî íå
áîëåå 75 ìë íà ãîëîâó. Æèâîòíûì êîíòðîëüíîé ãðóïïû
ïðåïàðàò Äåëüöèä 7,5 íå ïðèìåíÿëè.

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ íàáëþäàåì äîñòîâåðíîå
ñíèæåíèå èíäåêñà îáèëèÿ èêñîäîâûõ êëåùåé â ïåðâîé è
âòîðîé îïûòíîé ãðóïïå óæå ÷åðåç 3 äíÿ: 1,3±0,4 ýêç/ãîë
ãðóïïà ¹2. Ïðè ýòîì, â ãðóïïå ¹1 íàáëþäàåì 100% èçáàâ-
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Abstract. In the Stavropol Territory, on 60 heads of horned

cattle of Kazakh white-headed breed with a live weight of 400-
450 kg, the repellent and acaricidal efficacy of the Delcid 7,5 drug
against gulf coast ticks (Dermacentor marginatus) was studied. 3
groups of animals were formed: two experimental and one
control. The animals of the experimental groups were treated
individually, once, by applying the drug to the skin from the base
of the tail to the head along the line of the spine, at a dose of 15 ml
per 100 kg of animal body weight, but not more than 75 ml per
head. The animals of the control group did not use Delcid 7,5.

According to the results of the study, we observe a significant
decrease in the parasitic index of gulf coast ticks in the first and
second experimental groups after 3 days: 1/3±0.4 copies/head
in group No.2. Moreover, in group No.1 we observe 100%-s'
riddance of animals from ixodids. For 14 days, animals in group
No.1 remained sterile from parasites. After 21 and 28 days,
single suckling ticks were observed in the first and second
groups. The coefficient of repellent action (CRA=ÊÎÄ) remained
high: 90.8 and 88.1% in group No.1 and 89.2 and 85.1% in
group No.2. And only after 35 days the extensity of invasion in
the experimental groups reached 100% and CRA decreased to
45.8 and 40.7%, respectively. All control animals (group No.3)
maintained infestations throughout the experiment (35 days).

Thus, the repellent and acaricidal effect of the Delcid 7,5
drug against gulf coast ticks of the Dermacentor genus lasted for
28 days.
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ëåíèå æèâîòíûõ îò èêñîäèä. Â òå÷åíèå 14 äíåé æèâîòíûå
â ãðóïïå ¹1 îñòàâàëèñü ñòåðèëüíû îò ïàðàçèòîâ. ×åðåç 21
è 28 äíåé íàáëþäàëè åäèíè÷íûõ ïðèñîñàâøèõñÿ êëåùåé â
ïåðâîé è âòîðîé ãðóïïå. Êîýôôèöèåíò îòïóãèâàþùåãî
äåéñòâèÿ (ÊÎÄ) îñòàâàëñÿ âûñîêèì: 90,8 è 88,1 % â ãðóïïå
¹1 è 89,2 è 85,1% – â ãðóïïå ¹2. È òîëüêî ÷åðåç 35 äíåé
ýêñòåíñèâíîñòü èíâàçèè îïûòíûõ ãðóïï äîñòèãëà 100% è
ÊÎÄ ñíèçèëñÿ äî 45,8% è 40,7% ñîîòâåòñòâåííî. Âñå êîí-
òðîëüíûå æèâîòíûå (ãðóïïà ¹3) ñîõðàíÿëè èíôåñòàöèè íà
ïðîòÿæåíèè âñåãî îïûòà – 35 äíåé. Òàêèì îáðàçîì, ðåïåë-
ëåíòíîå è àêàðèöèäíîå äåéñòâèå ïðåïàðàòà Äåëüöèä 7,5
ïðîòèâ èêñîäîâûõ êëåùåé ðîäà Dermacentor ñîõðàíÿëîñü â
òå÷åíèå 28 äíåé.

Ââåäåíèå

Îáøèðíîñòü çàíèìàåìîãî èêñîäîâûìè êëåùàìè àðåà-
ëà è íåîáõîäèìîñòü îáåñïå÷åíèÿ âåòåðèíàðíîãî áëàãîïî-
ëó÷èÿ ïî èêñîäèäîçàì è ãåìîñïîðèäèîçàì îáóñëîâèëè ïî-
òðåáíîñòü ïðîâåäåíèÿ êîìïëåêñà ôóíäàìåíòàëüíûõ è ïðè-
êëàäíûõ èññëåäîâàíèé, íàïðàâëåííûõ íà îçäîðîâëåíèå
ñêîòà îò èêñîäèä – ïåðåíîñ÷èêîâ êðîâåïàðàçèòàðíûõ áî-
ëåçíåé. Ó÷åíûìè áûëè âûïîëíåíû îáøèðíûå èññëåäîâà-
íèÿ  ïî èçó÷åíèþ âèäîâîãî ñîñòàâà, ðàñïðîñòðàíåíèÿ è
ïîïóëÿöèîííîé ýêîëîãèè èêñîäîâûõ êëåùåé [1,2,3,5].

Ïðèîðèòåòíûì íàïðàâëåíèåì ÿâëÿåòñÿ õèìè÷åñêèé
ìåòîä çàùèòû æèâîòíûõ íà îñíîâå ñòðîãîé ðåãëàìåíòàöèè
ïðèìåíåíèÿ õèìè÷åñêèõ ñðåäñòâ. Ðåøåíèå ïðîáëåìû ýô-
ôåêòèâíîé áîðüáû ñ ïåðåíîñ÷èêàìè èíôåêöèîííûõ è êðî-
âåïàðàçèòàðíûõ áîëåçíåé æèâîòíûõ – ÿâëÿåòñÿ ñóùåñòâåí-
íûì ðåçåðâîì óâåëè÷åíèÿ ïîãîëîâüÿ êðóïíîãî ðîãàòîãî
ñêîòà, óìåíüøåíèÿ ïîòåðü ìîëî÷íîé è ìÿñíîé ïðîäóêòèâ-
íîñòè æèâîòíûõ [7].  Êîìïàíèåé ÎÎÎ "ÍÂÖ Àãðîâåòçàùè-
òà" ðàçðàáîòàí ëåêàðñòâåííûé ïðåïàðàò Äåëüöèä 7,5, êîòî-
ðûé îòíîñèòñÿ ê èíñåêòèöèäíûì ïðåïàðàòàì ãðóïïû ñèí-
òåòè÷åñêèõ ïèðåòðîèäîâ.

Ìàòåðèàë è ìåòîäû èññëåäîâàíèé

24 ñåíòÿáðÿ 2019 ãîäà â ÎÎÎ "ÑÕÏ Íîâîìàðüåâñêîå"
Øïàêîâñêîãî ðàéîíà Ñòàâðîïîëüñêîãî êðàÿ áûë çàëîæåí
ïðîèçâîäñòâåííûé îïûò ïî èñïûòàíèþ ïðåïàðàòà "Äåëü-
öèä 7,5" ïðîòèâ èêñîäîâûõ êëåùåé.

Ñôîðìèðîâàíî òðè ãðóïïû æèâîòíûõ:
Ãðóïïà 1 – îïûòíàÿ: 50 ãîëîâ, êîðîâû ïîðîäû êàçàõñ-

êàÿ áåëîãîëîâàÿ æèâîé ìàññîé 380–420 êã, êîòîðûì ïðèìå-
íèëè "Äåëüöèä 7,5" (ñåðèÿ Õ).

Ãðóïïà 2 – îïûòíàÿ: 50 ãîëîâ, êîðîâû ïîðîäû êàçàõñ-
êàÿ áåëîãîëîâàÿ æèâîé ìàññîé 380–420 êã, êîòîðûì ïðèìå-
íèëè "Äåëüöèä 7,5" (ñåðèÿ N).

Ãðóïïà 3 – êîíòðîëüíàÿ: 30 ãîëîâ, êîðîâû ïîðîäû
êàçàõñêàÿ áåëîãîëîâàÿ æèâîé ìàññîé 380–420 êã. Êîíò-
ðîëüíîé ãðóïïå æèâîòíûõ ïðåïàðàò "Äåëüöèä 7,5" íå ïðè-
ìåíÿëè.

Ïðè îáñëåäîâàíèè æèâîòíûõ â íà÷àëå îïûòà óñòàíîâè-
ëè, ÷òî âñå îíè ïîäâåðãàþòñÿ íàïàäåíèþ èêñîäîâûõ êëå-
ùåé ðîäà Dermacentor marginatus â ôàçå èìàãî ñ ýêñòåíñèâ-
íîñòüþ èíâàçèè (ÝÈ) 100% è èíäåêñîì îáèëèÿ (ÈÎ) 4,5–
4,9 ýêç. íà æèâîòíîì.

Æèâîòíûõ îáðàáàòûâàëè èíäèâèäóàëüíî, îäíîêðàòíî,
ïóòåì íàíåñåíèÿ ïðåïàðàòà íà êîæíûé ïîêðîâ æèâîòíîãî
îò îñíîâàíèÿ õâîñòà äî ãîëîâû âäîëü ëèíèè ïîçâîíî÷íèêà,
â äîçå 15 ìë íà êàæäûå 100 êã ìàññû òåëà æèâîòíîãî, íî íå
áîëåå 75 ìë íà ãîëîâó.

Îöåíêó ýôôåêòèâíîñòè íà îñíîâàíèè ñíèæåíèÿ ÷èñ-
ëåííîñòè èëè îòñóòñòâèÿ êëåùåé íà îáðàáîòàííûõ æèâîò-
íûõ â ñðàâíåíèè ñ íåîáðàáîòàííûì æèâîòíûìè (êîíò-
ðîëüíàÿ ãðóïïà) ïðîâîäèëè äî íà÷àëà îïûòà è ÷åðåç 3, 7, 14,
21, 28 è 35 äíåé (± 2 äíÿ), ìåòîäîì âèçóàëüíîãî îñìîòðà è
îùóïûâàíèÿ êàæäîãî æèâîòíîãî ïîãëàæèâàþùèìè äâè-
æåíèÿìè ïî âñåìó òåëó. Ó÷åò ïðîâîäèëè â êàæäîé ãðóïïå
íà 10 æèâîòíûõ ÷åðåç êàæäûå 7 äíåé. Ïîäñ÷èòûâàëè îáùåå
êîëè÷åñòâî êëåùåé íà æèâîòíîì â ìîìåíò èññëåäîâàíèÿ.

Ýêñòåíñèâíîñòü èíâàçèè (ÝÈ) îïðåäåëÿëè ïî ôîðìóëå:
ÝÈ= Èõ100/ Sæ.,
ãäå È– èíâàçèðîâàííûå, Sæ. – êîëè÷åñòâî æèâîòíûõ â

ãðóïïå.
Èíäåêñ îáèëèÿ (ÈÎ) îïðåäåëÿëè ïî ôîðìóëå:
ÈÎ=Sêë./ Sæ.,
ãäå Sêë. – îáùåå êîëè÷åñòâî êëåùåé.
Êîýôôèöèåíò îòïóãèâàþùåãî äåéñòâèÿ (ÊÎÄ) äëÿ èê-

ñîäèä îïðåäåëÿëè ïî ôîðìóëå ñîãëàñíî Ìåòîäè÷åñêèõ ðå-
êîìåíäàöèé (ÌÓ 3.5.2.1759–03 Ìåòîäû îïðåäåëåíèÿ ýô-
ôåêòèâíîñòè èíñåêòèöèäîâ, àêàðèöèäîâ, ðåãóëÿòîðîâ ðàç-
âèòèÿ è ðåïåëëåíòîâ, èñïîëüçóåìûõ â ìåäèöèíñêîé äåçèí-
ñåêöèè.):

ÊÎÄ= 100 %, ãäå
À – êîëè÷åñòâî êëåùåé â êîíòðîëå çà îïðåäåëåííûé

ïðîìåæóòîê âðåìåíè;
Â – êîëè÷åñòâî êëåùåé â îïûòå çà îïðåäåëåííûé ïðî-

ìåæóòîê âðåìåíè;
100 – êîýôôèöèåíò, èñïîëüçóåìûé ïðè âû÷èñëåíèè

ïðîöåíòíîãî ñîîòíîøåíèÿ.
Îöåíèâàëè äëèòåëüíîñòü àêàðèöèäíîãî è ðåïåëëåíò-

íîãî äåéñòâèÿ êàê âðåìÿ, â òå÷åíèå êîòîðîãî ÊÎÄ ñíèæàë-
ñÿ äî 70 % è íèæå [4,6].

Ðåçóëüòàòû èññëåäîâàíèé

Ðåçóëüòàòû èñïûòàíèÿ ïðåïàðàòà Äåëüöèä 7,5 ïðîòèâ
èêñîäîâûõ êëåùåé ðîäà Dermacentor ó ÊÐÑ ïðèâåäåíû â
òàáëèöå 1.

Ïî ðåçóëüòàòàì èññëåäîâàíèÿ íàáëþäàåì äîñòîâåðíîå
ñíèæåíèå èíäåêñà îáèëèÿ èêñîäîâûõ êëåùåé â ïåðâîé è
âòîðîé îïûòíîé ãðóïïå óæå ÷åðåç 3 äíÿ: 1,3±0,4 ýêç/ãîë
ãðóïïà ¹2. Ïðè ýòîì, â ãðóïïå ¹1 íàáëþäàåì 100% èçáàâ-
ëåíèå æèâîòíûõ îò èêñîäèä. Â òå÷åíèå 14 äíåé æèâîòíûå
â ãðóïïå ¹1 îñòàâàëèñü ñòåðèëüíû îò ïàðàçèòîâ. ×åðåç 21
è 28 äíåé íàáëþäàëè åäèíè÷íûõ ïðèñîñàâøèõñÿ êëåùåé â
ïåðâîé è âòîðîé ãðóïïå. Êîýôôèöèåíò îòïóãèâàþùåãî
äåéñòâèÿ (ÊÎÄ) îñòàâàëñÿ âûñîêèì: 90,8 è 88,1 % â ãðóïïå
¹1 è 89,2 è 85,1% – â ãðóïïå ¹2. È òîëüêî ÷åðåç 35 äíåé
ýêñòåíñèâíîñòü èíâàçèè îïûòíûõ ãðóïï äîñòèãëà 100% è
ÊÎÄ ñíèçèëñÿ äî 45,8% è 40,7% ñîîòâåòñòâåííî.

Âñå êîíòðîëüíûå æèâîòíûå (ãðóïïà ¹3) ñîõðàíÿëè
èíôåñòàöèè íà ïðîòÿæåíèè âñåãî îïûòà – 35 äíåé (+ 2 äíÿ).
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Çàêëþ÷åíèå

Òàêèì îáðàçîì, ðåïåëëåíòíîå è àêàðèöèäíîå äåéñòâèå
ïðåïàðàòà Äåëüöèä 7,5 â äîçå 15 ìë/100 êã æèâîé ìàññû
æèâîòíûõ ïðîòèâ èêñîäîâûõ êëåùåé ðîäà Dermacentor
ñîõðàíÿëîñü â òå÷åíèå 28 äíåé.
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Óøå Áîðèñó Âåíèàìèíîâè÷ó – 80 ëåò

Óâàæàåìûé Áîðèñ Âåíèàìèíîâè÷!
Êîëëåêòèâ ðîññèéñêèõ ó÷åíûõ è ñïåöèàëèñòîâ àãðîïðîìûøëåííîãî êîìïëåêñà ñòðàíû ñåðäå÷íî ïîçäðàâëÿåò Óøó

Áîðèñà Âåíèàìèíîâè÷à ñ 80-ëåòèåì ñî äíÿ ðîæäåíèÿ è æåëàþò çäîðîâüÿ, ñ÷àñòüÿ, äàëüíåéøèõ òâîð÷åñêèõ óñïåõîâ.
 Âàñ çíàþò êàê òàëàíòëèâîãî ó÷åíîãî, âíåñøåãî áîëüøîé âêëàä â èçó÷å-íèå íåçàðàçíûõ áîëåçíåé æèâîòíûõ è

ñîçäàâøåãî íîâîå íàïðàâëåíèå â âåòå-ðèíàðèè - êëèíè÷åñêóþ ãåïàòîëîãèþ. Âû ÿâëÿåòåñü ðàçðàáîò÷è-êîì ìåòîäîâ
äèàãíîñòèêè, ëå÷åíèÿ è ïðîôèëàêòèêè íàðóøåíèé îáìåíà âåùåñòâ âûñîêîïðîäóêòèâíûõ æèâîòíûõ, áîëåçíåé ìîëîäíÿêà,
áîëåçíåé îðãàíîâ ïèùåâàðåíèÿ, ïå÷åíè. Âàìè ðàçðàáî-òàí, íà-
ó÷íî îáîñíîâàí è âíåäðåí êîìï- ëåêñ ñîâðåìåííûõ áèîõèìè÷åñ-
êèõ, ýíçèìîëîãè÷åñêèõ è ìîð- ôîëîãè÷åñêèõ ìåòîäîâ äèàãíî-
ñòèêè ñ ïîìîùüþ óíèâåðñàëü- íîé èãëû ìåòîäà ïóíêöèîííîé
è àñïèðàöèîííîé áèîïñèè, ëà- ïàðîñêîïèè. Âïåðâûå áûëè îï-
ðåäåëåíû íîðìàëü-íûå âåëè÷è- íû è èçìåíåíèÿ àêòèâíîñòè
ôåðìåíòîâ â êðîâè, óñòàíîâëåíà àê-òèâíîñòü ðÿäà îêèñëèòåëü-
íî-âîññòàíîâèòåëü-íûõ ôåðìåí- òîâ â ãåïàòîöèòàõ è îïðåäåëèë
èõ ðîëü â ðàçâèòèè ïàòîëîãè÷åñ- êèõ ïðîöåññîâ ïå÷åíè è ïðè
âûçäîðîâëåíèè æèâîòíûõ.  Ðàç- ðàáîòàíû è ïðåäëîæå-íû ìåòî-
äû ëå÷åíèÿ è ïðîôèëàêòèêè çà- áîëåâàíèé æèâîòíûõ, âêëþ÷àÿ
íîâûå ýôôåêòèâíûå áèîëîãè÷åñ- êèå ïðåïàðàòû, ýëåêòðîàêóïóí-
êòóðó, ëàçåðíóþ òåõíèêó è ãàçî- ðàçðÿäíóþ âèçóàëèçàöèþ.

Íàó÷íóþ ðàáîòó Âû óñïåø- íî ñîâìåùàåòå ñ ïåäàãîãè÷åñ-
êîé, ÿâëÿÿñü ìíîãèå ãîäû çàâå- äóþùèì êàôåäðîé íåçàðàçíûõ
áîëåçíåé, äåêàíîì âåòåðèíàð- íîãî ñàíèòàðíîãî ôàêóëüòåòà è
â íàñòîÿùåå âðåìÿ äèðåêòîðîì Èíñòèòóòà âå-òåðèíàðèè, âåòåðèíàðíî-ñàíèòàðíîé ýêñïåðòèçû è àãðîáåçîïàñíîñòè
ÔÃÁÎÓ ÂÎ "Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ïèùåâûõ ïðîèçâîäñòâ". Â 2003 ãîäó ïîä Âàøèì íåïîñðåäñòâåí-
íîì ðóêîâîäñòâîì áûëî îòêðûòî íîâîå  íàïðàâëåíèå ïîäãîòîâêè âåòåðèíàðíî-ñàíèòàðíûõ ñïåöèàëèñòîâ ñ êâàëèôèêà-
öèåé âåòåðèíàðíî-ñàíèòàðíûé âðà÷, âîøåäøåå â ãîñóäàðñòâåííûé êëàññèôè-êàòîð ñïåöèàëüíîñòåé. Áûëè ðàçðàáîòàíû
ñòàíäàðòû, ó÷åáíûå ïëàíû è ó÷åá-íî-ìåòîäè÷åñêèå ìàòåðèàëû. Â ñâÿçè ñ òåì, ÷òî íàøà ñòðàíà âñòóïèëà â Áî-ëîíñêîå
ñîãëàøåíèå, Âàìè âïåðâûå ââåäåíà ìíîãîóðîâíåâàÿ  ñèñòåìà ïîäãî-òîâêè áàêàëàâðîâ è ìàãèñòðîâ âåòåðèíàðíî-
ñàíèòàðíîé ýêñïåðòèçû. Â íàñòîÿ-ùåå âðåìÿ 21 âóç îñóùåñòâëÿåò ïîäãîòîâêó ñïåöèàëèñòîâ âåòåðèíàðíî-ñàíèòàðíîé
ýêñïåðòèçû.

Âàìè îïóáëèêîâàíî áîëåå 450 íàó÷íûõ òðóäîâ, â òîì ÷èñëå è 4 ìîíî-ãðàôèè, îïóáëèêîâàííûå çà ãðàíèöåé. Âàìè
ñîçäàíà íàó÷íàÿ øêîëà, êîòîðàÿ îáúåäèíÿåò ñâûøå 50 êàíäèäàòîâ è äîêòîðîâ íàóê, òûñÿ÷è ìîëîäûõ ñïåöèà-ëèñòîâ.

Âàøè çàñëóãè âûñîêî îöåíåíû ïðàâèòåëüñòâîì Ðîññèè - Âû êàâàëåð îð-äåíà "Çíàê Ïî÷åòà" è "Îðäåíà Äðóæáû".
Ïðåçèäèóìîì Ïðåçèäèóìà Ðîññåëü-õîçàêàäåìèè íàãðàæäåíû Çîëîòîé ìåäàëüþ èì. àêàäåìèêà ÂÀÑÕÍÈË À.À. Ïîëÿêî-
âà. Âàøè çíàíèÿ è îïûò, òðóäîëþáèå è ðàáîòîñïîñîáíîñòü ñíèñêàëè ãëóáîêîå óâàæåíèå ñðåäè ó÷åíûõ ñòðàíû è çà
ðóáåæîì. Îò âñåé äóøè æåëàåì Âàì, óâàæàåìûé Áîðèñ Âåíèàìèíîâè÷, äàëüíåéøèõ òâîð÷åñêèõ óñïåõîâ, îñó-ùåñòâëåíèÿ
âñåõ Âàøèõ òâîð÷åñêèõ ïëàíîâ, êðåïêîãî çäîðîâüÿ, ñ÷àñòüÿ è áëàãîïîëó÷èÿ!

Óøà

Áîðèñ Âåíèàìèíîâè÷

- çàñëóæåííûé äåÿ-

òåëü íàóêè ÐÔ,

ëàóðåàò ãîñóäàðñòâåí-

íîé ïðåìèè ïðàâè-

òåëüñòâà ÐÔ, àêàäå-

ìèê ÐÀÍ, äîêòîð

âåòåðè-íàðíûõ íàóê,

ïðîôåññîð, ïî÷åòíûé

ðàáîòíèê âûñøåãî

îáðàçîâàíèÿ ÐÔ



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 3-2020

   15

 Journal "Veterinaria i kormlenie"

DOI CrossRef:10.30917/ATT-VK-1814-9588-2020-3-4
ÓÄÊ 619:615.37.012

Ñòàíäàðòèçàöèÿ ìåòîäîâ êîíòðîëÿ
êà÷åñòâà âèðóñíîé âàêöèíû

Åðåìåö Í.Ê., êàíäèäàò áèîëîãè÷åñêèõ íàóê, äîöåíò,
çàâåäóþùèé îòäåëîì îáåñïå÷åíèÿ êà÷åñòâà
ëåêàðñòâåííûõ ñðåäñòâ äëÿ æèâîòíîâîäñòâà è
âåòåðèíàðèè
Ñêîòíèêîâà Ò.À., äîêòîð áèîëîãè÷åñêèõ íàóê, äîöåíò,
âåäóùèé íàó÷íûé ñîòðóäíèê îòäåëà îáåñïå÷åíèÿ
êà÷åñòâà ëåêàðñòâåííûõ ñðåäñòâ äëÿ æèâîòíîâîäñòâà è
âåòåðèíàðèè
Íåìèíóùàÿ Ë.À., äîêòîð áèîëîãè÷åñêèõ íàóê, äîöåíò,
âåäóùèé íàó÷íûé ñîòðóäíèê îòäåëà îáåñïå÷åíèÿ
êà÷åñòâà ëåêàðñòâåííûõ ñðåäñòâ äëÿ æèâîòíîâîäñòâà è
âåòåðèíàðèè
Ïàâëåíêî È.Â., äîêòîð òåõíè÷åñêèõ íàóê, âåäóùèé
íàó÷íûé ñîòðóäíèê îòäåëà ïðîòèâîáàêòåðèéíûõ
ïðåïàðàòîâ
Ïðîâîòîðîâà Î.Â., êàíäèäàò òåõíè÷åñêèõ íàóê, íàó÷íûé
ñîòðóäíèê îòäåëà îáåñïå÷åíèÿ êà÷åñòâà ëåêàðñòâåííûõ
ñðåäñòâ äëÿ æèâîòíîâîäñòâà è âåòåðèíàðèè
Êàçàêó À.À., àñïèðàíò ÂÍÈÒÈÁÏ
Åðåìåö Â.È., äîêòîð áèîëîãè÷åñêèõ íàóê, ïðîôåññîð,
çàì. äèðåêòîðà ïî íàó÷íîé ðàáîòå ÔÃÁÍÓ "ÂÍÈÒÈÁÏ"
Ìàðêîâà Å.Â. êàíäèäàò ñåëüñêîõîçÿéñòâåííûõ íàóê,
íàó÷íûé ñîòðóäíèê îòäåëà èììóíîëîãèè
Ôåäåðàëüíîå ãîñóäàðñòâåííîå áþäæåòíîå íàó÷íîå
ó÷ðåæäåíèå "Âñåðîññèéñêèé íàó÷íî-èññëåäîâàòåëüñêèé
òåõíîëîãè÷åñêèé èíñòèòóò áèîëîãè÷åñêîé
ïðîìûøëåííîñòè" Ìèíîáðíàóêè Ðîññèè (ÔÃÁÍÓ
"ÂÍÈÒÈÁÏ"), Ìîñêîâñêàÿ îáë., Ùåëêîâñêèé ð-í, ï.
Áèîêîìáèíàòà, ñòð. 17., e-mail: vnitibp@mail.ru

Êëþ÷åâûå ñëîâà: èììóíîáèîëîãè÷åñêèå ïðåïàðàòû,
ïîêàçàòåëè êà÷åñòâà, ñòàòèñòè÷åñêèå ïàêåòû

Ðåçþìå. Â  íàñòîÿùåå âðåìÿ â Ðîññèè àêòóàëüíûì
ÿâëÿåòñÿ èñïîëüçîâàíèå îòðàñëåâûõ ñòàíäàðòíûõ îáðàçöîâ
ïðè  îöåíêå ïîêàçàòåëåé êà÷åñòâà èììóíîáèîëîãè÷åñêèõ
ïðåïàðàòîâ äëÿ âåòåðèíàðíîãî  ïðèìåíåíèÿ. Îñîáåííîñòü
ðàçðàáîòêè ñòàíäàðòíûõ îáðàçöîâ  äëÿ âàêöèííûõ ïðåïàðà-
òîâ çàêëþ÷àåòñÿ â òîì, ÷òî îöåíêà èõ ïî îäíîìó ïîêàçàòåëþ
íå âñåãäà äîñòàòî÷íà, íåîáõîäèìî èñïîëüçîâàòü ðÿä ïîêà-
çàòåëåé êà÷åñòâà. Ýòè îòëè÷èÿ ñâÿçàíû, ïðåæäå âñåãî, ñ
âàðèàáåëüíîñòüþ áèîîáúåêòîâ, òðóäíî ïîääàþùèõñÿ ñòàí-
äàðòèçàöèè â ñèëó ñâîåé ïðèðîäû. Ýòàï ñòàòèñòè÷åñêîé
îáðàáîòêè ðåçóëüòàòîâ íàó÷íûõ  èññëåäîâàíèé  âûçûâàåò
ìíîãî òðóäíîñòåé,   ïîñêîëüêó  ðàáîòà ïîäðàçóìåâàåò íàëè-

÷èå  áîëüøèõ  ìàññèâîâ èíôîðìàöèè. Âîçìîæíûå îøèáêè
ïðè ðàñ÷åòàõ ìîãóò ïðèâåñòè ê íåâåðíîé òðàêòîâêå ðåçóëü-
òàòîâ ýêñïåðèìåíòà è èññëåäîâàíèÿ â öåëîì. Ðåøåíèåì
äàííîé ïðîáëåìû ÿâëÿåòñÿ èíôîðìàöèîííîå ñîïðîâîæäå-
íèå èññëåäîâàíèé: ñòàòèñòè÷åñêàÿ  îáðàáîòêà áèîëîãè÷åñ-
êîé èíôîðìàöèè ñ ïðèìåíåíèåì  ñïåöèàëèçèðîâàííîãî
ïðîãðàììíîãî ïàêåòà. Ðàçðàáîòàí ìåòîäîëîãè÷åñêèé ïîä-
õîä ê îöåíêå êà÷åñòâà ñóõîé âèðóñâàêöèíû ïðîòèâ íüþêàñ-
ëñêîé áîëåçíè ñ ïðèìåíåíèåì ìåòîäîâ ïðèêëàäíîé ñòàòè-
ñòèêè â óíèâåðñàëüíûõ ïðîãðàììíûõ ïàêåòàõ, ðàçðàáîòà-

Standardization of viral vaccine quality
control methods
Eremets N.K. e-mail: ook_vnitibp@mail.ru
Skotnikova T.A., Neminushchaya L.A., Pavlenko I.V.,
Provotorova O.V., Kazaku A.A., Eremets V.I.,
Markova E.V.
Federal State Budgetary Scientific Institution "All-Russian
Scientific Research Technological Institution of Biological
Industry" (VNITIBP) Ministry of Education, Schelkovo

Keywords: immunobiological preparations, quality
indicators, statistical packages.

Abstract. Currently, the use of industry standard samples
in assessing the quality of immunobiological drugs for veterinary
use is relevant in Russia. The peculiarity of the development of
standard samples for vaccine drugs is that their assessment on
one indicator is not always sufficient, a number of quality
indicators should be used. These differences are primarily
related to the variability of bioobjects, which are difficult to
standardize because of their nature. The statistical processing of
research results is difficult because the work implies large
amounts of information. Possible errors in calculations can lead
to misinterpretation of the results of the experiment and the
study as a whole. The solution to this problem is the information
support of research: statistical processing of biological
information using a specialized software package. A
methodological approach to assessing the quality of dry virus
vaccine against Newcastle disease has been developed using
applied statistics in universal software packages, and algorithms
for the application of StatPlus and SPSS programs have been
developed for this purpose. As a result of the research carried
out, biological methods of determining the main indicators of
the quality of the vaccine: infectious and immunogenic activity,
as well as stability, have been standardized with the reference
series, which is one of the important stages of creating a
standard model of immunobiological drug. The possibility of
moving from an empirical choice of statistical methods for
processing the results of biotechnology research and software
for their implementation to the evidence-based one is shown.
The prospect of automation tools in industrial biotechnology
enterprises statistical processing of the results is important in
connection with the legislative requirement - compliance with
the system of ensuring the quality of immunobiological drugs of
domestic production to international and national requirements
(FH - No.61 and No.297), including at the stage of creation of
standard samples. Proposed methodological approaches can be
applied to statistically process the results of other virological
and microbiological studies.
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íû àëãîðèòìû ïðèìåíåíèÿ äëÿ ýòèõ öåëåé ïðîãðàìì StatPlus
è SPSS. Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé ñ ïîìî-
ùüþ ýòàëîííîé ñåðèè ñòàíäàðòèçîâàíû áèîëîãè÷åñêèå
ìåòîäû îïðåäåëåíèÿ îñíîâíûõ ïîêàçàòåëåé êà÷åñòâà âàê-
öèíû: èíôåêöèîííîé è èììóíîãåííîé àêòèâíîñòè, à òàêæå
ñòàáèëüíîñòè, - ÷òî ÿâëÿåòñÿ îäíèì èç âàæíûõ ýòàïîâ ñî-
çäàíèÿ ñòàíäàðòíîãî îáðàçöà èììóíîáèîëîãè÷åñêîãî ïðå-
ïàðàòà. Ïîêàçàíà âîçìîæíîñòü ïåðåõîäà îò ýìïèðè÷åñêîãî
âûáîðà ñòàòèñòè÷åñêèõ ìåòîäîâ îáðàáîòêè ðåçóëüòàòîâ áèî-
òåõíîëîãè÷åñêèõ èññëåäîâàíèé è ïðîãðàììíîãî îáåñïå÷å-
íèÿ äëÿ èõ ðåàëèçàöèè ê íàó÷íî-îáîñíîâàííîìó. Ïåðñïåê-
òèâíîñòü âíåäðåíèÿ íà  ïðîìûøëåííûõ áèîòåõíîëîãè÷åñ-
êèõ ïðåäïðèÿòèÿõ ñðåäñòâ àâòîìàòèçàöèè  ñòàòèñòè÷åñêîé
îáðàáîòêè ïîëó÷åííûõ ðåçóëüòàòîâ  âàæíà â ñâÿçè ñ çàêîíî-
äàòåëüíûì òðåáîâàíèåì - ñîîòâåòñòâèÿ ñèñòåìû îáåñïå÷å-
íèÿ êà÷åñòâà èììóíîáèîëîãè÷åñêèõ ïðåïàðàòîâ îòå÷åñòâåí-
íîãî ïðîèçâîäñòâà ìåæäóíàðîäíûì è íàöèîíàëüíûì òðå-
áîâàíèÿì (ÔÇ - ¹61 è ¹297), â òîì ÷èñëå íà ýòàïå ñîçäàíèÿ
ñòàíäàðòíûõ îáðàçöîâ. Ïðåäëîæåííûå ìåòîäîëîãè÷åñêèå
ïîäõîäû ìîãóò áûòü ïðèìåíåíû äëÿ ñòàòèñòè÷åñêîé îáðà-
áîòêè ðåçóëüòàòîâ äðóãèõ âèðóñîëîãè÷åñêèõ è ìèêðîáèî-
ëîãè÷åñêèõ èññëåäîâàíèé.

Íåñìîòðÿ íà ðàñòóùèé èìïîðò âàêöèí, ïî ìíåíèþ ðÿäà
ñïåöèàëèñòîâ, ìíîãèå îòå÷åñòâåííûå ïðåïàðàòû âïîëíå
êîíêóðåíòîñïîñîáíû è íå óñòóïàþò çàðóáåæíûì àíàëîãàì
[1]. Íàó÷íûå èññëåäîâàíèÿ  ðîññèéñêèõ áèîòåõíîëîãîâ ïî
ïîâûøåíèþ êà÷åñòâà è ýôôåêòèâíîñòè âàêöèí ÿâëÿþòñÿ
àêòóàëüíûìè è ðåàëèçóþòñÿ â öåëîì ðÿäå íàïðàâëåíèé -
ðàçðàáîòêà íîâûõ èììóíîáèîëîãè÷åñêèõ ïðåïàðàòîâ
(ÈÌÁÏ) è ñîâðåìåííûõ òåõíîëîãè÷íûõ ñïîñîáîâ èõ ïðè-
ìåíåíèÿ, ñîâåðøåíñòâîâàíèå òåõíîëîãèé ïðîèçâîäñòâà
ñóùåñòâóþùèõ ïðåïàðàòîâ, ðàçðàáîòêà ýôôåêòèâíûõ ìå-
òîäîâ êîíòðîëÿ ïîêàçàòåëåé êà÷åñòâà, èç êîòîðûõ îñíîâíû-
ìè ÿâëÿþòñÿ áåçîïàñíîñòü, ñïåöèôè÷åñêàÿ àêòèâíîñòü è
ñòàáèëüíîñòü. Âîïðîñ îöåíêè êà÷åñòâà âûðàæàåòñÿ  â îïðå-
äåëåíèè ñîîòâåòñòâèÿ ïîêàçàòåëåé êà÷åñòâà òðåáîâàíèÿì
ñïåöèôèêàöèè íîðìàòèâíîé  äîêóìåíòàöèè. Îáÿçàòåëü-
íûì òðåáîâàíèåì ãîñóäàðñòâåííîãî ðåãóëèðîâàíèÿ ïðè
ýêñïåðòèçå êà÷åñòâà è îöåíêå ñîîòâåòñòâèÿ ëåêàðñòâåííûõ
ñðåäñòâ, â òîì ÷èñëå ÈÌÁÏ äëÿ âåòåðèíàðèè  ÿâëÿåòñÿ
ïðèìåíåíèå ñòàíäàðòíûõ îáðàçöîâ. Ýòî îáóñëîâëåíî òåì,
÷òî äëÿ èììóíîáèîëîãè÷åñêèõ ïðåïàðàòîâ âîçìîæíà íåî-
äíîðîäíîñòü ïàðàìåòðîâ èõ êà÷åñòâà èç-çà äåéñòâèÿ ðàç-
ëè÷íûõ ôàêòîðîâ, â òîì ÷èñëå íåêîíòðîëèðóåìûõ è íåóï-
ðàâëÿåìûõ è êîòîðûå íå ìîãóò áûòü àäåêâàòíî îõàðàêòåðè-
çîâàíû òîëüêî ñ ïîìîùüþ õèìè÷åñêèõ, ôèçè÷åñêèõ èëè
ôèçèêî-õèìè÷åñêèõ ìåòîäîâ. Ïðè ðàçðàáîòêå è àòòåñòàöèè
ñòàíäàðòíîãî îáðàçöà äîëæíû áûòü ïîêàçàíû åãî àêòèâ-
íîñòü/ýôôåêòèâíîñòü, îäíîðîäíîñòü, ñòàáèëüíîñòü è óñòà-
íîâëåí ñðîê ãîäíîñòè.

Òàêèì îáðàçîì, íàïðàâëåíèå, ñâÿçàííîå ñ ðàçðàáîòêîé
àëãîðèòìîâ ìåòîäîâ êîíòðîëÿ êà÷åñòâà âàêöèí äëÿ âåòåðè-
íàðèè, ñòàíäàðòíûõ îáðàçöîâ è àíàëèçà ðåçóëüòàòîâ áèî-
òåõíîëîãè÷åñêèõ èññëåäîâàíèé ñ ïðèìåíåíèåì ñòàòèñòè-
÷åñêèõ ïðîãðàììíûõ ïàêåòîâ, ÿâëÿåòñÿ àêòóàëüíûì äëÿ
àãðîïðîìûøëåííîãî êîìïëåêñà Ðîññèè â îáëàñòè ñîçäàíèÿ
íîâûõ è óñîâåðøåíñòâîâàíèÿ ñóùåñòâóþùèõ òåõíîëîãèé
ïðîèçâîäñòâà ÈÌÁÏ.

Ïðèìåíåíèå ñòàòèñòè÷åñêèõ ïðîãðàììíûõ ïàêåòîâ äëÿ
ýòèõ öåëåé ÿâëÿåòñÿ íåîáõîäèìûì è äîñòàòî÷íûì óñëîâèåì
îáúåêòèâíîñòè è âîçìîæíîñòè âîñïðîèçâåäåíèÿ ïîëó÷åí-
íûõ ðåçóëüòàòîâ êîíòðîëÿ êà÷åñòâà, êàê íà ïðîèçâîäñòâå, òàê
è íåçàâèñèìûìè èññëåäîâàòåëÿìè/îðãàíèçàöèÿìè.

Ðàçâèòèå èíôîðìàöèîííûõ òåõíîëîãèé è óâåëè÷åíèå
ìîùíîñòåé êîìïüþòåðíîé òåõíèêè ïîçâîëèëî ðàçðàáîòàòü
øèðîêèé ñïåêòð óíèâåðñàëüíûõ ïðîãðàììíûõ ïàêåòîâ, èç
êîòîðûõ ïîëüçîâàòåëþ íåîáõîäèìî êîððåêòíî âûáðàòü
ïîäõîäÿùèå, à òàêæå èíòåðïðåòèðîâàòü ïîëó÷åííûå ðå-
çóëüòàòû, îäíàêî, ýòî ïðåäñòàâëÿåò ñóùåñòâåííóþ ñëîæíîñòü
êàê äëÿ áèîòåõíîëîãîâ, òàê è äëÿ IT-ïðîôåññèîíàëîâ [2].

Ïîä íàó÷íûì ðóêîâîäñòâîì àêàäåìèêà ÐÀÍ À.ß. Ñà-

ìóéëåíêî â îòäåëå îáåñïå÷åíèÿ êà÷åñòâà ëåêàðñòâåííûõ
ñðåäñòâ äëÿ âåòåðèíàðèè íà ìîäåëè âèðóñâàêöèíû ïðîòèâ
íüþêàñëñêîé áîëåçíè âåäóòñÿ èññëåäîâàíèÿ ïî ðàçðàáîòêå
ìåòîäîëîãè÷åñêèõ ïîäõîäîâ ê ñòàòèñòè÷åñêîé îáðàáîòêå
ïîëó÷åííîé áèîòåõíîëîãè÷åñêîé èíôîðìàöèè â ñïåöèàëè-
çèðîâàííîì ïðîãðàììíîì ïàêåòå.

Ïîêàçàíà âîçìîæíîñòü èñïîëüçîâàíèÿ ðóññêîÿçû÷íîé
âåðñèè SPSS 22 (Statistical Package for Social Science) -
StatPlus. Ïðåèìóùåñòâà ïàêåòà StatPlus ïåðåä ïàêåòàìè
SPSS è Statistica: ïîñòðîåíèå ðàáî÷åãî ïðîñòðàíñòâà ïðî-
ãðàììû íà áàçå òàáëèö EXCEL; ïîääåðæàíèå ðàáîòû ñ
äàííûìè, ñêîïèðîâàííûìè èç EXCEL; íàëè÷èå â ïðîãðàì-
ìå (íà÷èíàÿ ñ 6-îé âåðñèè) ìîäóëÿ StatFi, èíòåãðèðóåìîãî
â EXCEL; ïðîñòîòà â ðàáîòå; íèçêàÿ ñòîèìîñòü.

Âïåðâûå â îòå÷åñòâåííîé ïðàêòèêå ïðîèçâîäñòâà âåòå-
ðèíàðíûõ èììóíîáèîëîãè÷åñêèõ ïðåïàðàòîâ ðàçðàáîòàí
ìåòîäîëîãè÷åñêèé ïîäõîä ê îöåíêå êà÷åñòâà âèðóñâàêöèíû
ïðîòèâ íüþêàñëñêîé áîëåçíè ñ ïðèìåíåíèåì ñòàòèñòè÷åñ-
êèõ ïðîãðàììíûõ ïàêåòîâ. Ðàçðàáîòàíû àëãîðèòìû ïðèìå-
íåíèÿ ïðîãðàìì StatPlus è SPSS è ñ èõ ïîìîùüþ ñòàíäàðòè-
çîâàíû áèîëîãè÷åñêèå ìåòîäû, ïðèìåíÿåìûå äëÿ îöåíêè
îñíîâíûõ ïîêàçàòåëåé êà÷åñòâà âàêöèí, â ÷àñòíîñòè, îïðåäå-
ëåíèå èíôåêöèîííîé è èììóíîãåííîé àêòèâíîñòè, ñòàáèëü-
íîñòè âàêöèíû è íåîïðåäåëåííîñòè ìåòîäîâ [3, 4]. Âïåðâûå
äëÿ âèðóñâàêöèí âåòåðèíàðíîãî íàçíà÷åíèÿ ïðîâîäÿòñÿ îï-
ðåäåëåíèÿ  ìåòðîëîãè÷åñêèõ  õàðàêòåðèñòèê ìåòîäîâ êîíò-
ðîëÿ êà÷åñòâà, ïðîâîäèòñÿ  îöåíêà èõ ïîêàçàòåëåé òî÷íîñòè
(íåîïðåäåëåííîñòè). Ýòî ÿâëÿåòñÿ îäíèì èç îñíîâíûõ ýòà-
ïîâ ñîçäàíèÿ è àòòåñòàöèè ñòàíäàðòíîãî îáðàçöà ïðåïàðàòà.

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé îáîñíîâàíà
âîçìîæíîñòü ïåðåõîäà îò ýìïèðè÷åñêîãî âûáîðà ñòàòèñòè-
÷åñêèõ ìåòîäîâ îáðàáîòêè ðåçóëüòàòîâ áèîòåõíîëîãè÷åñ-
êèõ èññëåäîâàíèé è ïðîãðàììíîãî îáåñïå÷åíèÿ äëÿ èõ
ðåàëèçàöèè ê íàó÷íî-îáîñíîâàííîìó ïîäõîäó. Ýòî îñîáåí-
íî âàæíî â ñâÿçè ñ íåîáõîäèìîñòüþ ñîîòâåòñòâèÿ ñèñòåìû
îáåñïå÷åíèÿ êà÷åñòâà äëÿ ïðîèçâîäñòâà èììóíîáèîëîãè-
÷åñêèõ âåòåðèíàðíûõ ïðåïàðàòîâ ìåæäóíàðîäíûì è íàöè-
îíàëüíûì òðåáîâàíèÿì (ÔÇ - ¹ 61 "Îá îáðàùåíèè ëåêàð-
ñòâåííûõ ñðåäñòâ").

Ðàçðàáîòàííûå àëãîðèòìû ñ ïîëîæèòåëüíûì ðåçóëüòà-
òîì àïðîáèðîâàíû íà áàçå ðÿäà áèîëîãè÷åñêèõ ïðåäïðèÿ-
òèé ñòðàíû. Ñòàíäàðòèçîâàííûå ìåòîäû îöåíêè êà÷åñòâà
âàêöèíû ïðîòèâ ÍÁ ðåêîìåíäîâàíû äëÿ âíåäðåíèÿ â ñèñòå-
ìó îáåñïå÷åíèÿ êà÷åñòâà íà ïðåäïðèÿòèÿõ, âûïóñêàþùèõ
àíàëîãè÷íûå âàêöèíû.

Çàêëþ÷åíèå. Âíåäðåíèå íà îòå÷åñòâåííûõ ïðîìûø-
ëåííûõ áèîòåõíîëîãè÷åñêèõ ïðåäïðèÿòèÿõ ñòàòèñòè÷åñ-
êîé îáðàáîòêè ïîëó÷åííûõ ðåçóëüòàòîâ îñîáåííî âàæíî â
ñâÿçè ñ íåîáõîäèìîñòüþ ñîáëþäåíèÿ òðåáîâàíèé ìåæäó-
íàðîäíûõ ñòàíäàðòîâ êà÷åñòâà â ïðîöåññå îáðàùåíèÿ ëå-
êàðñòâåííûõ ñðåäñòâ íà ðûíêå.

Ìåòîäîëîãè÷åñêèå ïîäõîäû ìîãóò áûòü ïðèìåíåíû
äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè ðåçóëüòàòîâ äðóãèõ âèðóñî-
ëîãè÷åñêèõ è ìèêðîáèîëîãè÷åñêèõ èññëåäîâàíèé, à òàêæå
ìîãóò áûòü èñïîëüçîâàíû ïðè ñîâåðøåíñòâîâàíèè òåõíî-
ëîãèè ïðîèçâîäñòâà è ñèñòåìû ñòàòèñòè÷åñêîãî óïðàâëå-
íèÿ ïðîèçâîäñòâåííîãî ïðîöåññà, äëÿ îöåíêè ðèñêîâ, ñî-
ïðîâîæäàþùèõ ïðîöåññ ïðèãîòîâëåíèÿ âèðóñíîé âàêöèíû
íà êàæäîì èç åãî ýòàïîâ.
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Abstract. To the article innovative researches are driven on
development and practical application of forage mixtures for
the additional fertilizing of horse of herd maintenance in the
period of wintering and application of stern and medicine
mixtures for a prophylaxis and treatment of parasitogenic
illnesses. The indexes of infection of horse intestinal helminthisms
resulted in it, Gastrophilosis and Rhinoestrosis. It is marked that
in the period of wintering immune potential of foal is in direct
dependence on the state of stress, the presence of different types
of vermin in an organism promotes decline of adaptation
possibilities and promotes increase of receptivity to different
illnesses, because their organism is unable to resist to the
viruses, bacteria and mushrooms even to not high pathogenicity.
The authors of the article mark that application of stern and
medicine mixture with vegetable-mineral raw material local for
the spring-winter additional fertilizing assists the increase of
immune status, fills in the organism of animals necessary
mineral and vitamin substances, and a dehelmintization in
combination high-efficiency preparation is by a necessary link
in a prophylaxis and treatment of parasitogenic illnesses. Search
of effective preparations and expansion of the name of the
applied preparations against associative to carry vermin in
combination for realization of the spring and autumn additional
fertilizing and dehelmintization promotes the vegetable and
mineral components of local raw material reduction of
parasitogenic illnesses. Presently there are grounds to consider
that in the wild for horse, poliinvazia prevail, causative agents
that is caused by difficult pathologies. Inspected by us in two
economies the animals of 100% are infested strongylates of
gastrointestinal tract and larvae of gastric gad-flies.

Äëÿ öèòèðîâàíèÿ / For citation
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íÿêà íàõîäèòñÿ â ïðÿìîé çàâèñèìîñòè îò ñîñòîÿíèÿ ñòðåñ-
ñà, íàëè÷èå ðàçëè÷íûõ âèäîâ ïàðàçèòîâ â îðãàíèçìå ñïî-
ñîáñòâóåò ñíèæåíèè àäàïòàöèîííûõ âîçìîæíîñòåé è ñïî-
ñîáñòâóåò ïîâûøåíèè âîñïðèèì÷èâîñòè ê ðàçëè÷íûì áî-
ëåçíÿì, ïîòîìó ÷òî èõ îðãàíèçì íå â ñîñòîÿíèè ïðîòèâî-
ñòîÿòü âèðóñàì, áàêòåðèÿì è ãðèáàì äàæå íåâûñîêîé ïàòî-
ãåííîñòè. Àâòîðû ñòàòüè îòìå÷àþò, ÷òî ïðèìåíåíèå êîð-
ìîëåêàðñòâåííîé ñìåñè ñ ðàñòèòåëüíî-ìèíåðàëüíûì ñûðü-
åì ìåñòíîãî ïðîèñõîæäåíèÿ ñïîñîáñòâóåò ïîâûøåíèþ
èììóííîãî ñòàòóñà, âîñïîëíÿåò îðãàíèçì æèâîòíûõ íåîá-
õîäèìûìè ìèíåðàëüíûìè è âèòàìèííûìè âåùåñòâàìè,
ãðóïïîâàÿ äåãåëüìèíòèçàöèÿ ÿâëÿåòñÿ íåîáõîäèìûì çâå-
íîì â ïðîôèëàêòèêå è ëå÷åíèè ïàðàçèòàðíûõ áîëåçíåé è
ñïîñîáñòâóåò ñîêðàùåíèè ïàðàçèòàðíûõ áîëåçíåé. Â íà-
ñòîÿùåå âðåìÿ èìåþòñÿ îñíîâàíèÿ ñ÷èòàòü, ÷òî â åñòå-
ñòâåííûõ óñëîâèÿõ ó ëîøàäåé, ïðåîáëàäàþò ïîëèèíâàçèè,
âîçáóäèòåëè, êîòîðûõ âûçûâàþò ñëîæíûå ïàòîëîãèè. Îá-
ñëåäîâàííûå íàìè â äâóõ õîçÿéñòâàõ æèâîòíûå 100% èíâà-
çèðîâàíû ñòðîíãèëÿòàìè æåëóäî÷íî-êèøå÷íîãî òðàêòà è
ëè÷èíêàìè æåëóäî÷íûõ îâîäîâ.

Ââåäåíèå

Êîíåâîäñòâî, ÿâëÿåòñÿ áàçîâûì ýëåìåíòîì âñåãî ñåëü-
ñêîãî õîçÿéñòâà ðåñïóáëèêè ïî ïðîèçâîäñòâó ìÿñà. Îíî
áàçèðóåòñÿ íà îïòèìàëüíîì îñâîåíèè ïàñòáèùíûõ óãîäèé.
Â íàñòîÿùåå âðåìÿ ïðè îñâîåíèè ïàñòáèùíûõ óãîäèé íå-
âîçìîæíî ðàçäåëèòü èõ ìåæäó êðóïíûì ðîãàòûì ñêîòîì è
ëîøàäüìè. Ïîýòîìó ïðîáëåìà ðàöèîíàëüíîãî èñïîëüçîâà-
íèÿ ñâÿçàíî íå òîëüêî îòñóòñòâèåì ìàëîïðèãîäíûõ óãîäèé,
íî è ñîäåðæàíèåì ëîøàäåé âáëèçè íàñåëåííûõ ïóíêòîâ, â
ðåçóëüòàòå ãåíîôîíä ïàñòáèù èñòîùàåòñÿ, çàòðàãèâàåòñÿ
ñëîæíàÿ ýêîëîãè÷åñêàÿ ñâÿçü ìåæäó ïîïóëÿöèåé ëîøàäåé è
êðóïíûì ðîãàòûì ñêîòîì. Ó ëîøàäåé ïðîäîëæèòåëüíîñòü
çèìíåé òåáåíåâêè, äîáûâàþò ñåáå êîðì èç-ïîä ñíåãà, îíà
äëèòñÿ 7–8 ìåñÿöåâ. Êîëè÷åñòâî è êà÷åñòâî äîáûâàåìîãî
çèìíåãî êîðìà ÿâëÿåòñÿ ëèìèòèðóþùèìè ôàêòîðàìè äëÿ
ðàçâåäåíèÿ ëîøàäåé. [1] Íà õîðîøèõ ïàñòáèùàõ êîñÿêè çà
êîðîòêèé ñðîê íàãóëèâàþòñÿ æèð è ìÿñî äî âûñîêèõ êîíäè-
öèé [3]. Â ñâîèõ èññëåäîâàíèÿõ Àáðàìîâ À.Ô. óêàçàë, ÷òî
áîëüøèå êîëåáàíèÿ â ñîäåðæàíèè ïèòàòåëüíûõ âåùåñòâ â
êîðìîâûõ ðàñòåíèÿõ ïî ñåçîíàì ãîäà è íà ðàçíûõ òèïàõ
ïàñòáèùàõ ýòè ðàçëè÷èÿ îáóñëîâëåíû ïî ïîêàçàòåëÿì ðàç-
ëè÷íûõ òèïîâ ïî÷â íà ïàñòáèùíûõ óãîäüÿõ è ïîòîìó ðàçëè-
÷àþòñÿ îáåñïå÷åííîñòüþ íåîáõîäèìûìè ïèòàòåëüíûìè
âåùåñòâàìè. [1,2]. Ëó÷øèì òåáåíåâî÷íûì êîðìîì äëÿ ëî-
øàäè â ýòîò ïåðèîä ÿâëÿåòñÿ ïîëûíü, èç çëàêîâûõ – êîâûëü,
ïûðåé, îñîêîâûå, áîáîâûå, ëþòèêîâûå, è äð.ðàçíîòðàâüå
[4, 11]. Ïî ðàñ÷åòàì ñïåöèàëèñòîâ, â ïåðâîé ïîëîâèíå
çèìîâêè ó ëîøàäåé òàáóííîãî ñîäåðæàíèÿ ïîòðåáíîñòü â
îáìåííîé ýíåðãèè ðàâíà 17,3 Ìäæ íà 100 êã æèâîé ìàññû,
â ñåðåäèíå çèìû â ïåðèîä ñèëüíûõ õîëîäîâ, ïîòðåáíîñòü â
ýíåðãèè óâåëè÷èâàåòñÿ äî 31,5 Ìäæ, â çèìíå-âåñåííèé
ïåðèîä ñíèæàåòñÿ äî 21,0 Ìäæ. [4] Ïàñòáèùà ñ áîëåå
íèçêèì òðàâîñòîåì, íàäî èñïîëüçîâàòü â íà÷àëå çèìû, âî
âòîðîé ïîëîâèíå çèìû, ïðè ãëóáîêîì è ïëîòíîì ñíåãå
æèâîòíûå çàòðà÷èâàþò çíà÷èòåëüíóþ ýíåðãèþ íà òåáåíåâ-
êå, à âîññòàíàâëèâàòü åå èç-çà íåäîñòàòêà êîðìà íå ìîãóò,
áûñòðî òåðÿþò óïèòàííîñòü. [2]

Â îäíîì òàáóíå ëîøàäè ìîãóò áûòü çàðàæåíû íåñêîëü-
êèìè âèäàìè ãåëüìèíòîâ è ëè÷èíêàìè îâîäîâ. Ïðè÷èíû
ïîãîëîâíîãî çàáîëåâàíèÿ ïàðàçèòàðíûìè áîëåçíÿìè îáû÷-
íî êðîåòñÿ â óñëîâèÿõ ñîäåðæàíèÿ, â íåäîñòàòî÷íîñòè ïðî-
âåäåíèå ïðîòèâîïàðàçèòàðíûõ ìåðîïðèÿòèé [5, 6, 7]. Ïðåä-
ëàãàåìûå â âåòåðèíàðíîé ïðàêòèêå ïðåïàðàòû íå èìåþò
æåëàòåëüíûé ïðîòèâîïàðàçèòàðíóþ ýôôåêòèâíîñòü [8, 10].
Ïðîèñõîäèò áûñòðàÿ ðåèíâàçèÿ èëè íàáëþäàåì êðàòêîâðå-
ìåííóþ ýôôåêòèâíîñòü, ÷òî ÿâëÿåòñÿ ïðè÷èíîé ïîñòîÿí-

íîé çàðàæåííîñòè ëîøàäåé ãåëüìèíòàìè [9]. Õèìè÷åñêèå
ñîñòàâëÿþùèå ïðåïàðàòîâ ïîñëå ââåäåíèå èç îðãàíèçìà
æèâîòíûõ âî âíåøíþþ ñðåäó îêàçûâàþò î÷åíü ñèëüíîå
òîêñè÷åñêîå âëèÿíèå íà êîìïîíåíòû ïàñòáèùíîãî áèîöå-
íîçà. Â ðåçóëüòàòå óíè÷òîæàþòñÿ êîïðîáèîíòû, íàñåêî-
ìûå è äðóãèõ ïîëåçíûå êîìïîíåíòû ïî÷âû, ïðîèñõîäèò
çàìåäëåíèå ïðîöåññà ðàçëîæåíèÿ îðãàíè÷åñêèõ îòõîäîâ, â
ðåçóëüòàòå èç ãîäà â ãîä ïðîèñõîäèò ê çàãðÿçíåíèþ îêðóæà-
þùåé ñðåäû [10].

Ìàòåðèàëû è ìåòîäû

Ãåëüìèíòîëîãè÷åñêîìó èññëåäîâàíèþ ïîäâåðãíóòû
æèâîòíûå â äâóõ õîçÿéñòâàõ ÎÎÎ "Õîðîîáóò" 120 ãîëîâ,
ÊÔÊ "Ñåìåíîâ" 50 ãîëîâ â ðàçíûå ñåçîíû ãîäà. Èññëåäîâà-
íèå ïðîâåäåíû îáùåïðèíÿòûìè â ãåëüìèíòîëîãèè ìåòîäà-
ìè, íåáîëüøèìè ïîðöèÿìè äî 50 ã. Ïïðèìåíåíû ìàêðî- è
ìèêðîãåëüìèíòîñêîïè÷åñêèå ìåòîäû èññëåäîâàíèÿ ôåêà-
ëèé: ìåòîä îòñòàèâàíèÿ, ìåòîä îòñåèâàíèÿ, ìåòîä íàòèâíî-
ãî ìàçêà, ìåòîä Ôþëëåáîðíà, ìåòîä Áåðìàíà. Âî âðåìÿ
çèìíåãî óáîÿ èññëåäîâàíû â ÎÎÎ "Õîðîáóò" 30 æåðåáÿò, 1
êîáûëà, â ÊÔÊ "Ñåìåíîâ" 5 æåðåáÿò è 2 êîáûëû. Ïðè
ïîñìåðòíîé äèàãíîñòèêå ïðîâåäåíî íåïîëíîå ãåëüìèíòî-
ëîãè÷åñêîå âñêðûòèå îðãàíîâ è òêàíåé, æåëóäî÷íî-êèøå÷-
íîãî òðàêòà, ò, îñìàòðèâàëèñü âíóòðåííèå îðãàíû, ïðîñâå-
òû, èññëåäîâàíû ñåðîçíûå è ñëèçèñòûå îáîëî÷êè, ñî ñëèçè-
ñòîé îáîëî÷êè ñäåëàíû ñîñêîáû äëÿ äàëüíåéøåãî èññëåäî-
âàíèÿ. Ïàðåíõèìàòîçíûå îðãàíû âñêðûâàëè, áûëè ñäåëàíû
ñîñêîáû äëÿ èññëåäîâàíèÿ. Ìåëêèå êóñî÷êè îðãàíîâ çàëè-
âàëè âîäîé, îòñòàèâàëè, ïîñëå èññëåäîâàëè ïî ìåòîäó ãåëü-
ìèíòîñêîïèè, ïðîñìàòðèâàÿ ìàêðîñêîïè÷åñêèé îñàäîê â
êþâåòàõ ïîä ëóïîé.

Èññëåäîâàíèÿ ïî èçó÷åíèþ ïèòàòåëüíîé öåííîñòè òðà-
âîñòîÿ êîíåâîä÷åñêèõ ïàñòáèùàõ ïðîâîäèëèñü â ïîéìå
ðå÷êè Ñóîëà â ÎÎÎ "Õîðîîáóò" è â ïîéìå ð. Àìãà ñ. Áåòþíü
â êðåñòüÿíñêî-ôåðìåðñêîì õîçÿéñòâå "Ñåìåíîâ". Äëÿ îï-
ðåäåëåíèÿ ïðîäóêòèâíîñòè èññëåäóåìîãî òðàâîñòîÿ áûë
îñòàâëåí ó÷åò åñòåñòâåííîãî òðàâîñòîÿ, ïðîâåäåíî íàáëþ-
äåíèå ïî èñïîëüçîâàíèþ òàáóíàìè îòäåëüíûõ ïàñòáèù.
Äëÿ ïðîâåäåíèÿ îïûòîâ ïî ïîäêîðêå èç ðàçíûõ âîçðàñòíûõ
ãðóïï: ìîëîäíÿêà äî 9 ìåñ, ìîëîäíÿêà äî 3-õ ëåò è êîáûë
áðàëè ïî 10 ãîëîâ, æåðåáöîâ ïî 3 ãîë.

Êîðìîâàÿ ñìåñü â ðàñòèòåëüíîì ñîñòàâå ñîäåðæèò: îâåñ,
ïî ñâîéñòâàì îäèí èç ëó÷øèõ êîðìîâ äëÿ ëîøàäåé, íî
áåäåí ìåòèîíèíîì, ãèñòèäèíîì è òðèïòîôàíîì (íåçàìåíè-
ìûå àìèíîêèñëîòû); ñóõîé ëèøàéíèê ðîäà Cladonia, â ñî-
ñòàâå êîòîðîãî ìíîãî óãëåâîäîâ, áåëêîâ è ëèïèäîâ; ñúåäîá-
íûé ãðèá Lactarius resimus (ãðóçäü íàñòîÿùèé) ðîäà Ìëå÷-
íèê èç ñåìåéñòâà ñûðîåæêîâûå, ñîäåðæèò ìàêðî- ìèêðî-
ýëåìåíòû Na, K, Ca, Mg, F, âèòàìèíû À, Å, Â1, Â2, ÐÐ è Ñ,
àìèíîêèñëîòû; ìèíåðàë öåîëèò (Õîíãóðèíñêîãî ìåñòî-
ðîæäåíèÿ, Ñóíòàðñêèé ðàéîí) â ñîñòàâå ìèíåðàëüíûå âå-
ùåñòâà íåîáõîäèìûå îðãàíèçìó æèâîòíûõ, âûâîäèò ýêî-
òîêñèêàíòû è ïðîìåæóòî÷íûå ïðîäóêòû îáìåíà âåùåñòâ;
ñîëü Êåìïåíäÿéñêàÿ ñîäåðæèò Ñà, Ê, Na, P, S, Mg, Fe, F è
äðóãèå ìèíåðàëüíûå âåùåñòâà, ÿâëÿåòñÿ õîðîøèì èñòî÷-
íèêîì ìàêðîýëåìåíòîâ: êàëüöèÿ ñîäåðæèò 6,5–11,6%, ôîñ-
ôîðà 3,3–5,9%, íàòðèÿ 1,5–1,6%; ìÿñîêîñòíàÿ ìóêà ïåðâî-
ãî ñîðòà âëàãè íå áîëåå 9%, æèðà íå áîëåå 11%, çîëû íå
áîëåå 28%, ïðîòåèíà íå ìåíåå 50%. Â 1 êã òàêîé ìóêè îêîëî
0,8 êîðìîâîé åäèíèöû è îêîëî 320 ã ïåðåâàðèìîãî ïðîòå-
èíà; ïðîáèîòèê "Ñàõàáàêòèñóáòèë" ïðåäñòàâëÿþùèé ñìåñü:
ðàâíîãî ñî÷åòàíèÿ øòàììîâ Bacillus subtilis "ÒÍÏ-3" è
"ÒÍÏ-5" (ßÍÈÈÑÕ); âèòàìèí "Òðèâèò" ñîäåðæèò âèòàìèí
À – 30 000 ÌÅ, âèòàìèí D3 – 40 000 ÌÅ, âèòàìèíà Å – 20
ìã, à òàêæå ðàñòèòåëüíîå ìàñëî.

Èç ïðåäëîæåííûõ âåòåðèíàðíîé ïðàêòèêå àíòãåëüìèí-
òèêîâ âûáðàíû ïðåïàðàòû: Ôåáòàë ïðåäñòàâëÿåò ñîáîé
îäíîðîäíóþ ñûïó÷èé ãðàíóëÿò â áàíêà 1 êã, â äîçå 4,5 ã/100
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êã; Àëüáåí â êà÷åñòâå äåéñòâóþùåãî âåùåñòâà àëüáåíäà-
çîë, ãðàíóëû â ïîëèìåðíûõ áàíêàõ åìêîñòüþ 1 êã, â äîçå
3,75 ã/100 êã.; Ïðàçèêâàíòåë â äîçå 1 ìã/êã æèâîãî âåñà.

Öåëüþ èññëåäîâàíèé ýôôåêòèâíîñòü ëå÷åáíûõ è ïðî-
ôèëàêòè÷åñêèõ ìåðîïðèÿòèé ïðîòèâ ïàðàçèòàðíûõ áîëåç-
íåé ñ ïðèìåíåíèåì ïðåïàðàòîâ â êîðìîëåêàðñòâåííîé ñìå-
ñè è îðãàíèçàöèÿ ïîäêîðìêè ñáàëàíñèðîâàííîé êîðìîâîé
ñìåñüþ â ïåðèîä çèìîâêè òàáóííûõ ëîøàäåé.

Ðåçóëüòàòû èññëåäîâàíèÿ

Èññëåäîâàíèÿ íà÷àòî ñ îïðåäåëåíèÿ ó ìîëîäíÿêà òåêó-
ùåãî ãîäà ðîæäåíèÿ íàëè÷èå ñèìïòîìàòîêîìïëåêñíûõ
èíâàçèîííûõ áîëåçíåé. Êàê ìû çíàåì, ïàðàçèòèðóþùèå â
îðãàíèçìå ãåëüìèíòû îêàçûâàþò íåãàòèâíîå òîêñè÷åñêî-
ìåõàíè÷åñêîå âîçäåéñòâèå íà îðãàíèçì, âûçûâàþò âîñïà-
ëåíèå, ðàçäðàæåíèå, îêàçûâàþò îòðèöàòåëüíîå âëèÿíèå íà
äûõàòåëüíóþ, ñåðäå÷íî-ñîñóäèñòóþ è íåðâíóþ ñèñòåìó.
Äëÿ èññëåäîâàíèÿ îòîáðàíû: æåðåáÿòà äî 9 ìåñÿöåâ â ñðåä-
íåì æèâàÿ ìàññà ñîñòàâëÿåò 75 êã, ìîëîäíÿêà äî òðåõ ëåò
150 êã, êîáûëû ñòàðøå 4 ëåò â ñåðåäèíå çèìû ðàâíà 330 êã,
ê âðåìåíè âûæåðåáêè â àïðåëå â ñðåäíåé âåñ ñîñòàâèë 350
êã. è æåðåáöû äî 450 êã. Ïðè ïðîâåäåíèè èññëåäîâàíèé ó
íåêîòîðûõ êîáûëû áûëè ñðåäíèå ïîêàçàòåëè óïèòàííîñòè,
ó äðóãèõ íàáëþäàëè èñòîùåííîå ñîñòîÿíèå.

Òåìïåðàòóðà âîçäóõà âî âðåìÿ îïûòîâ â íîÿáðå ìèíóñ
37–48°Ñ, íî÷üþ – 42, –54°Ñ, à âåñíîé â ìàðòå â ïðåäåëàõ –
10–15°, íî÷üþ – 20–24°Ñ. Ðàçíèöà òåìïåðàòóð ñîñòàâèëà
20–30°Ñ. Îáìåííàÿ ýíåðãèÿ äëÿ ëîøàäåé ïðè ìàññå ñâûøå
300 êã ðàñõîäóåòñÿ â ñðåäíåì 44–65 ÌÄæ, èëè 4,2–6,2 êîðì.
åä. ïðè ðàñ÷åòå ïîòðåáíîñòè â äîïîëíèòåëüíûõ êîðìàõ ó
æåðåáûõ êîáûë íåîáõîäèìî íå ìåíåå 12 êã êà÷åñòâåííîãî
ñåíà, ðåàëüíàÿ ïîäêîðìêà ëîøàäåé ñîñòàâëÿåò 3–4 êã ñåíà
â ñóòêè. Ïðè òàêèõ óñëîâèÿõ ñîäåðæàíèÿ êîðìà çèìíèõ
ïàñòáèùàõ äîëæíû ñîîòâåòñòâîâàòü îïðåäåëåííûì òðåáî-
âàíèÿì, äîñòàòî÷íûé ïðèìåðíûé êîðìîâîé çàïàñ ïîäíîæ-
íîãî êîðìà äëÿ òåáåíåâêè íå ìåíåå 3–3,5 ö/ãà ñóõîé ìàññû.
Â Öåíòðàëüíîé ßêóòèè äëÿ ïîäíîæíîãî êîðìà êðîìå àëàñ-
íîé ðàñòèòåëüíîñòè, ìîãóò áûòü ïðèãîäíû îòàâà åñòåñòâåí-
íûõ ñåíîêîñíûõ ëóãîâ, óðîæàéíîñòü ýòèõ ëóãîâ îò 20 ö/ãà
â ñîñòàâå äèêîðàñòóùèå çëàêîâûå äî 76% è áîáîâûå äî 19%
è ïëîùàäè îò ñåÿíûõ ìíîãîëåòíèõ òðàâ, ÷òî ñîñòàâëÿåò
âñåãî 10,4 òûñ. ãà.

Ïðåäëîæåííàÿ íàìè êîðìîâàÿ ñìåñü ñáàëàíñèðîâàíà
èñõîäÿ èç òîãî ÷òî â íåì äîñòàòî÷íî ôåðìåíòîâ, âèòàìè-
íîâ, æèðíûõ êèñëîò, ïðîòåèíà, êëåò÷àòêè è ðàñòèòåëüíîãî
áåëêà, áîãàòî ìèêðî– è ìàêðîýëåìåíòàìè. Â ñîñòàâ êîðìî-
âîé ñìåñè âõîäèò îâåñ, ïî ñâîéñòâàì îäèí èç ëó÷øèõ
êîðìîâ äëÿ ëîøàäåé. Îòëè÷àåòñÿ âûñîêèì ñîäåðæàíèåì
êëåò÷àòêè (9–11%) è íèçêèì ñîäåðæàíèåì êðàõìàëà (32–
35%). Â îäíîì êèëîãðàììå îâñà ñîäåðæèòñÿ 1 ê.åä. è 10 –
11% ñûðîãî ïðîòåèíà (áåëîê + àìèäû), èç êîòîðîãî 93%
ïðèõîäèòñÿ íà áåëîê, êîòîðûé áåäåí ìåòèîíèíîì, ãèñòèäè-
íîì è òðèïòîôàíîì (íåçàìåíèìûå àìèíîêèñëîòû). Îâåñ
áîãàò æèðîì (4–4,5%), â íåì ìíîãî ôîñôîðà è âèòàìèíîâ
ãðóïïû Â. Êðîìå îâñà ïðåäïî÷òåíèå â ðàñòèòåëüíîì ñîñòà-
âå ñìåñè áûëà îòäàíà ëèøàéíèêó ðîäà Cladonia, êîòîðîå
èìååò øèðîêîå ðàñïðîñòðàíåíèå íà âñåé òåððèòîðèè ßêó-
òèè. Ëèøàéíèê êàê ðàñòåíèå ñîäåðæèò áåëêîâ – 4,87, ëèïè-
äû 5,09, óãëåâîäîâ îò 56–82%, ïèùåâûå âîëîêíà îò 2–45%,
óñíèíîâàÿ êèñëîòà 1,08%, b-êàðîòèí, ìã/100ã–10,3%, à
òàêæå òðèãëèöåðèäû, í-àëêàíû, êðîìå ýòîãî ïðèñóòñòâóþò
âèòàìèíû: À, Ñ ìã/100 ã - 11,4, è âñÿ ãðóïïà Â, ìèíåðàëüíûå
âåùåñòâà 3,95: æåëåçî, áàðèé, ìåäü, õðîì, òèòàí, ìàðãàíåö,
íèêåëü è éîä, ëèøàéíèêîâûå êèñëîòû èìåþò àíòèáàêòåðè-
àëüíîå äåéñòâèå, íàïðèìåð óñíèíîâàÿ êèñëîòà îáëàäàåò
âûñîêîé àêòèâíîñòüþ ïî îòíîøåíèþ êî ìíîãèì ïàòîãåí-
íûì îðãàíèçìàì âèðóñíîé, áàêòåðèàëüíîé è ãðèáêîâîé
ïðèðîäû, à òàêæå èíñåêòèöèäíîé àêòèâíîñòüþ. Çàòåì, êàê
ðàñòèòåëüíûé áåëîê ïðèìåíåí ãðèá Ãðóçäü áåëûé Lactarius
resimus. Ñëåäóåò îòìåòèòü, ÷òî 100 ãðàìì ãðóçäåé ñîäåð-
æèòñÿ 33 ãðàììà áåëêà, æèðû – 17 – æèðà, óãëåâîäû – 11 –
óãëåâîäà, 5 ã. ìîíî- è äèñàõàðèäû, ïèùåâûå âîëîêíà 15 ã.
ïèùåâîãî âîëîêíà, à òàêæå âèòàìèíû ãðóïïû – Â, Ñ, Å, ÐÐ,
ìàêðî è ìèêðîýëåìåíòû K, Ca, Mg, Na, Fe, Co, Mn, Zn. Èç
ìèíåðàëîâ áûë äîáàâëåí öåîëèò Õîíãóðèíñêîãî ìåñòî-
ðîæäåíèÿ ñîîòâåòñòâóåò ñàíèòàðíûì ïðàâèëàì è íîðìàòè-
âàì (ÑàíÏèÍ 2.3.2.1078-01, Ìîñêâà, Ìèíçäðàâ Ðîññèè,
2002.), êàê æèçíåííî íåîáõîäèìîå ñðåäñòâî àäñîðáèðóåò è
âûâîäèò ýêîòîêñèêàíòû è ïðîìåæóòî÷íûå ïðîäóêòû îáìå-
íà âåùåñòâ, îáðàçóþùèåñÿ â êèøå÷íèêå ó æèâîòíûõ, à
òàêæå ñíèæàåò íàãðóçêó íà ïå÷åíü, ãäå ïðîèñõîäèò èõ
îáåçâðåæèâàíèå, â ñîñòàâå öåîëèòà òàêæå ìèíåðàëüíûå
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âåùåñòâà íåîáõîäèìûå îðãàíèçìó æèâîòíûõ êðåìíèé è
êàëüöèé. Îïòèìàëüíîå êîëè÷åñòâî öåîëèòà Õîíãóðèíñêî-
ãî â êà÷åñòâå êîðìîâîé äîáàâêè ñîñòàâëÿåò îò 0,5 äî 1% îò
ñóõîãî âåñà êîðìà. Âõîäÿùèé â ñîñòàâ êîðìîâîé ñìåñè ñîëü
èç ìåñòíîãî Êåìïåíäÿéñêîãî ìåñòîðîæäåíèÿ, âîñïîëíÿåò
îðãàíèçì êàëüöèåì, êàëèåì, íàòðèåì, ôîñôîðîì, ñåðî, ìàã-
íèåì, æåëåçîì, ôòîðîì è äðóãèìè ìèíåðàëüíûìè âåùå-
ñòâàìè, òàê â ñîñòàâ ñîëè âõîäÿò: CaS0

4
 – 0,086, MgCI

2
 –

0,03, ÊÑl – 0,04, NaCl – 98,8. Â êîðìîñìåñè äëÿ æåðåáÿò
äîáàâëÿåì ìÿñîêîñòíóþ ìóêó. Â ñîñòàâå êîðìîñìåñè ýòî
ñîîòíîøåíèå ðåêîìåíäîâàíî 2–4% íà 1 êã êîðìà. Äîáàâëå-
íèå ìÿñîêîñòíîé ìóêè ïîçâîëÿåò óâåëè÷èòü ïðîäóêòèâ-
íîñòü êîðìà, îáîãàòèòü åãî ïðîòåèíàìè, ïîëåçíûìè àìèíî-
êèñëîòàìè, âèòàìèíàìè, ìèíåðàëàìè êîðìà è óâåëè÷èòü èõ
ïèòàòåëüíóþ öåííîñòü. Êðîìå òîãî, îíà ïîìîãàåò íîðìàëè-
çîâàòü îáìåí âåùåñòâ è ïîâûøàåò ïèòàòåëüíûå ñâîéñòâà
êîðìà. Ïðîáèîòèê "Ñàõàáàêòèñóáòèë" æèäêóþ ñóñïåíçèþ
äîáàâëÿåì â êîðìîñìåñü èç ðàñ÷åòà 50õ109 ÊÎÅ/Bac. subtilis.
Âèòàìèí "Òðèâèò" ñîäåðæèò âèòàìèí À – 30 000 ÌÅ,
âèòàìèí D

3
 – 40 000 ÌÅ, âèòàìèíà Å – 20 ìã, à òàêæå

ðàñòèòåëüíîå ìàñëî â äîçå 2,0 ìë. Â çàâèñèìîñòè îò âêëþ-
÷åíèÿ êîðìîâîé ñìåñè ðàçëè÷íûõ êîìïîíåíòîâ íà îñíîâå
ìåñòíîãî ñûðüÿ ðàçðàáîòàíû ÷åòûðå ðåöåïòà: äëÿ ìîëîäíÿ-
êà, äëÿ ïîäêîðìêè æåðåáûõ êîáûë ïðè ðàííèõ è ïîçäíèõ
ñðîêàõ æåðåáîñòè, äëÿ æåðåáöîâ, ïîäàíû çàÿâêè íà ïàòåíò.

Äëÿ äîáàâëåíèå ëåêàðñòâåííûõ ïðåïàðàòîâ â êîðìîâîé
ñìåñè èñõîäèëè èç íàëè÷èÿ ãåëüìèíòîâ è ïàðàçèòîâ, ñëåï-
íåé, çîîôèëüíûõ ìóõ è ëîøàäèíîé âøè. Äëÿ êîðìîëåêàð-
ñòâåííîé ñìåñè íàìè áûëè ïðèìåíåíû àíòèãåëüìèíòíûå
ïðåïàðàòû ôåáòàë, àëüáåí è ïðàçèêâàíòåë. Ðàçðàáîòàíà
îïòèìàëüíàÿ ñõåìà ïðèìåíåíèÿ ïðè ìèêñèíâàçèÿõ. Îáñëå-
äîâàíèå â äâóõ õîçÿéñòâàõ 170 ãîëîâ ïîêàçàëî 100% çàðà-
æåííîñòü æåëóäî÷íî-êèøå÷íûìè ñòðîíãèëÿòàìè, ëè÷èí-
êàìè îâîäîâ, äî 64,3% ïàðàñêàðèñàìè, äî 61,2% îêñèóðà-
ìè, 31,8% äåëÿôîíäèÿìè, 98% òðèõîíåìàòèäàìè, 78,9%
àíîïëàöåôàëèäàìè. Äëÿ ãðóïïîâîé äåãåëüìèíòèçàöèè ìî-
ëîäíÿêà äî ãîäà, æåðåáûõ êîáûë â êîðìîâîé ñìåñè äîáàâ-
ëÿåì ïðåïàðàò àëüáåí (ãðàíóëû) â 1 ã â êà÷åñòâå äåéñòâóþ-
ùåãî âåùåñòâà ñîäåðæàò àëüáåíäàçîë – 200 ìã. èç ðàñ÷åòà
5 ã ãðàíóë íà 100 êã æèâîãî âåñà. Â êîðìîëåêàðñòâåííîé
ñìåñè äëÿ ìîëîäíÿêà äî òðåõ ëåò ïðèìåíÿåì ïðåïàðàò
ôåáòàë èç ðàñ÷åòà 4,5 ã/100 êã æèâîãî âåñà, ïîêàçàíèÿ ê
ïðèìåíåíèþ ïðîòèâ ïàðàñêàðèîçà, ñòðîíãèëÿòîçîâ, îêñèó-
ðîçà, ñòðîíãèëîèäîçà. Â êîðìîëåêàðñòâåííîé ñìåñè äëÿ
æåðåáöîâ ïðèìåíÿåì ïðåïàðàò ïðàçèêâàíòåë â äîçå 1 ìã/êã
æèâîãî âåñà. Êîðìîëåêàðñòâåííàÿ ñìåñü ñ ïðàçèêâàíòåëîì
â äîçå 6,6 ìã/êã, ïðè êîòîðîé ýôôåêòèâíîñòü ëå÷åíèÿ ñîñòà-
âèëî äî 80–87%, óäâîåíèå äîçû óâåëè÷èâàåò îáùóþ ýô-
ôåêòèâíîñòü äî 93–95%. Ïðàçèêâàíòåë â äîçå 1 ìã/êã áûë
ýôôåêòèâåí íà 89–100% äëÿ óñòðàíåíèÿ àíîïëàöåôàëèä,
íî è ïðîòèâ ëè÷èíîê îâîäîâûõ èíâàçèé è íåìàòîä, êîòîðû-
ìè 100% èíâàçèðîâàíû æåðåáöû.

Âûâîäû

Áûëè èçó÷åíû âîïðîñû ýïèçîîòîëîãèè îñíîâíûõ íåìà-
òîäîçîâ òàáóííûõ ëîøàäåé ñ ó÷åòîì ñåçîíà ãîäà, âîçðàñòà
æèâîòíûõ è ìåñòíûõ ïðèðîäíî-êëèìàòè÷åñêèõ óñëîâèé.
Îöåíåíû ýôôåêòèâíîñòü, ïåðñèñòåíòíîñòü äåéñòâèÿ àíòè-
ãåëüìèíòíûõ ïðåïàðàòîâ ïðè îñíîâíûõ ãåëüìèíòîçàõ ëî-
øàäåé. Ðàçðàáîòàíû è àïðîáèðîâàíû äâóêðàòíàÿ ñõåìà
ïðèìåíåíèÿ è 3-êðàòíàÿ ìîëîäíÿêà äî òðåõ ëåò. Ïðèìåíå-
íèå àíòèãåëüìèíòíîãî ïðåïàðàòîâ øèðîêîãî ñïåêòðà â êîð-
ìîëåêàðñòâåííîé ñìåñè ïðè ãðóïïîâîì ìåòîäå äåãåëüìèí-
òèçàöèè ñïîñîáñòâóåò ñíèæåíèå òîêñè÷íîñòè ñðåäñòâ, óñè-
ëèâàåò àíòèãåëüìèíòíûé ýôôåêò, îñâîáîæäàåò îðãàíèçì

ìîëîäíÿêà îò ïàðàçèòàðíûõ èíâàçèé, îðãàíèçàöèÿ çèìíåé
ïîäêîðìêè âîñïîëíÿåò îðãàíèçì íåîáõîäèìûìè ìèíåðàëü-
íûìè è âèòàìèííûìè âåùåñòâàìè.
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Ðåçþìå. Îáúåêòèâíîé íåîáõîäèìîñòüþ è îäíèì èç
âàæíåéøèõ óñëîâèé â èííîâàöèîííîì è ýôôåêòèâíîì ðàç-
âèòèè ìîëî÷íîãî ñêîòîâîäñòâà, íàðÿäó ñ ïîâûøåíèåì ìî-
ëî÷íîé ïðîäóêòèâíîñòè, êðàéíå àêòóàëåí ïîèñê ïóòåé ñíè-
æåíèÿ çàáîëåâàåìîñòè è ïîâûøåíèå ñîõðàííîñòè êîðîâ.
Èçâåñòíî, ÷òî âûáûòèå ïî ïðè÷èíå çàáîëåâàåìîñòè ñîñòàâ-
ëÿåò áîëåå 30%. Ïî íàøåìó ìíåíèþ îäíèì èç ïóòåé ÿâëÿ-
åòñÿ âåäåíèå îòðàñëè ñêîòîâîäñòâà ñ ïðèìåíåíèåì èííîâà-
öèîííîé òåõíîëîãèè – áèîòåõíîëîãèè, îñíîâîé êîòîðîé
ÿâëÿåòñÿ èñïîëüçîâàíèå ïîëåçíîé ìèêðîôëîðû. Â ðàáîòå
ïðîâåäåííîé â ÎÀÎ "Ïëåìçàâîä èìåíè Äçåðæèíñêîãî"
ßðîñëàâñêîãî ðàéîíà ßðîñëàâñêîé îáëàñòè, âïåðâûå èçó-
÷åíà ýôôåêòèâíîñòü ñêàðìëèâàíèÿ êîðîâàì, â òå÷åíèå ëàê-
òàöèè, ðàçíûõ íîðì ââîäà ïîëèìèêðîáèîëîãè÷åñêîé êîð-
ìîâîé äîáàâêè – "ßðîñèë". Óñòàíîâëåíî, ÷òî êîðìîâàÿ
äîáàâêà "ßðîñèë", îêàçûâàëà ïîëîæèòåëüíîå âëèÿíèå íà
îðãàíèçì êîðîâ, ÷òî âûðàæàëîñü â ïîâûøåíèè õîçÿéñòâåí-
íûõ è íîðìàëèçàöèè ôèçèîëîãè÷åñêèõ ïîêàçàòåëåé. Ñêàð-
ìëèâàíèå êîðîâàì â òå÷åíèå ëàêòàöèè êîðìîâîé äîáàâêè –
"ßðîñèë", â êîëè÷åñòâå 50 ìë íà îäíî æèâîòíîå, åæåäíåâ-
íî, 1 ðàç â ñóòêè ïîâûøàëî ìîëî÷íóþ ïðîäóêòèâíîñòü íà
12,12%, îáåñïå÷èâàëî ñíèæåíèå ðàñõîäà êîðìà íà 1 êã
ìîëîêà íà 0,092 êîðì. åä. (9,39%), äåíåæíûå çàòðàòû íà 1
êã ìîëîêà íà 10,23%, ýêîíîìè÷åñêèé ýôôåêò çà ñ÷åò ïðîèç-
âîäñòâà ìîëîêà íà 28,20%. Ïðè óâåëè÷åíèè íîðìû ââîäà â
2 ðàçà, 100 ìë íà îäíî æèâîòíîå, åæåäíåâíî, êîðìîâîé
äîáàâêè – "ßðîñèë", ïîâûøàëî ìîëî÷íóþ ïðîäóêòèâíîñòü
íà 17,91%, îáåñïå÷èâàëî ñíèæåíèå ðàñõîäà êîðìà íà 1 êã
ìîëîêà íà 0,119 êîðì. åä. (12,15%), äåíåæíûå çàòðàòû íà 1
êã ìîëîêà íà 12,02%, ýêîíîìè÷åñêèé ýôôåêò çà ñ÷åò ïðîèç-

âîäñòâà ìîëîêà íà 37,76%. Íå çàâèñèìî îò íîðì ââîäà
ñêàðìëèâàíèå êîðìîâîé äîáàâêè – "ßðîñèë" ñíèæàëî çàáî-
ëåâàåìîñòü íà 27,27%, è ïîâûøàëî ñîõðàííîñòü íà 18,18%.
Íà îñíîâå ïðîâåäåííûõ èññëåäîâàíèé ðàçðàáîòàí îäèí èç
ïóòåé ïîâûøåíèÿ ýôôåêòèâíîñòè îòðàñëè ñêîòîâîäñòâà íà
îñíîâå ïðèìåíåíèÿ êîðìîâîé äîáàâêè – "ßðîñèë", â êîëè-
÷åñòâå 100 ìë íà îäíî æèâîòíîå â ñóòêè.

Ââåäåíèå
Èçâåñòíî, ÷òî êîðîâû â óñëîâèÿõ èííîâàöèîííûõ òåõ-

íîëîãèé, è âîçðàñòàíèÿ äîëè ïîìåñíîãî ñêîòà (â îñíîâíîì
ìåñòíûõ ïîðîä ñ ãîëøòèíñêîé) íå îáëàäàþò âûñîêèìè

The effectiveness of polymicrobiological
feed additives "Yarosil" in the innovative
development of livestock
Kravainis Y.Y., (Yaroslavl research Institute of animal
husbandry and fodder production - branch of Federal
scientific center "VIC them. V. R.Williams", Yaroslavl.)
E-mail: óaniizhk@yandex.ru
Konovalov A.V.,  Yaroslavl research Institute of animal
husbandry and fodder production - branch of Federal
scientific center "VIC them. V. R.Williams", Yaroslavl.)
Kravaine R.S.,  Yaroslavl research Institute of animal
husbandry and fodder production - branch of Federal
scientific center "VIC them. V. R.Williams", Yaroslavl.)
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feed, economic efficiency, feed additive "Yarosil".

Abstract. An objective necessity and one of the most
important conditions in the innovative and effective development
of dairy cattle breeding, along with an increase in dairy
productivity, is extremely relevant to search ways to reduce the
incidence and increase the preservation of cows. Withdrawal
due to morbidity is known to be over 30%. In our opinion, one
of the ways is to conduct the livestock industry using innovative
technology - biotechnology, the basis of which is the use of
beneficial microflora. In the work carried out at Dzerzhinsky
Plemzavod OJSC in the Yaroslavl region of the Yaroslavl
region, the efficiency of feeding cows during lactation and the
different norms for introducing a polymicrobiological feed
additive, Yarosil, was first studied. It was established that the
feed additive "Yarosil" had a positive effect on the body of
cows, which was expressed in increasing economic and
normalizing physiological pa-rameters. Feeding to cows during
lactation of the feed additive - "Yarosil", in the amount of 50 ml
per animal, daily, 1 time per day  increased milk productivity by
12.12%, ensuring a reduc-tion in feed consumption by 1 kg of
milk per 0,092 feed. units (9.39%), cash costs per 1 kg of milk
by 10.23%, economic effect due to the production of milk by
28.20%. By increasing the input rate by 2 times, 100 ml per
animal per day, the feed additive "Yarosil" increased milk
production by 17.91% and ensured a reduction in consumption
feed per 1 kg of milk per 0.119 feed. units (12.15%), cash costs
per 1 kg of milk by 12.02%, economic effect due to milk pro-
duction by 37.96%. Regardless of the input rate, feeding the feed
additive - Yarosil reduced the incidence of diseases by 27.27%
and increased the preservation by 18.18%. Based on the stud-ies,
one of the ways to increase the efficiency of the livestock industry
based on the use of the feed additive was developed - " Yarosil ",
in the amount of 100 ml per animal per day.
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ðåçèñòåíòíûìè è àäàïòèâíûìè êà÷åñòâàìè, ïðîäóêòèâíîå
äîëãîëåòèå ñîñòàâëÿåò 2–3 ëàêòàöèè, à âûáûòèå áîëåå 30%
[1;2;3]. Âûáûâàþò æèâîòíûå, â îñíîâíîì, èç-çà áîëåçíåé
[4;5]. Ïðåäðàñïîëàãàþùåé ïðè÷èíîé ÿâëÿåòñÿ óâåëè÷åíèå
â ðàöèîíå êîíöåíòðàòîâ, ñêàðìëèâàíèå íåêà÷åñòâåííûõ
êîðìîâ, â ðÿäå ñëó÷àåâ ñ êîíòàìèíàòàìè ðàñòèòåëüíîãî è
æèâîòíîãî ïðîèñõîæäåíèÿ [6]. Ñëåäñòâèåì ýòîãî ÿâëÿåòñÿ
ñíèæåíèå êîëè÷åñòâà ïîëåçíîé ìèêðîôëîðû, íàðóøåíèå
ïðèñòåíî÷íîãî ïèùåâàðåíèÿ, ÷åðåç êèøå÷íóþ ñòåíêó âñà-
ñûâàþòñÿ òîêñèíû, ðàçâèâàåòñÿ èíòîêñèêàöèÿ, à êàê ñëåä-
ñòâèå – æèâîòíûå çàáîëåâàþò, òåðÿþò ïðîäóêòèâíîñòü è
âûáûâàþò [7]. Ïðèìåíÿåìûå ëå÷åáíûå ñðåäñòâà (â áîëü-
øèíñòâå ñëó÷àåâ – àíòèáèîòèêè) ìàëîýôôåêòèâíû, òàê êàê
èíàêòèâèðóþò è ïîëåçíóþ è âðåäíóþ ìèêðîôëîðó [8].
Ïîýòîìó îáúåêòèâíîé íåîáõîäèìîñòüþ è îäíèì èç âàæ-
íåéøèõ óñëîâèé â èííîâàöèîííîì è ýôôåêòèâíîì ðàçâè-
òèè ìîëî÷íîãî ñêîòîâîäñòâà. íàðÿäó ñ ïî-âûøåíèåì ìî-
ëî÷íîé ïðîäóêòèâíîñòè, êðàéíåé àêòóàëåí ïîèñê ïóòåé
ñíèæåíèÿ çàáîëåâàåìîñòè è âûáûòèÿ. Ïî íàøåìó ìíåíèþ
îäíèì èç ïóòåé ÿâëÿåòñÿ âåäåíèå îòðàñëè ñêîòîâîäñòâà ñ
ïðèìåíåíèåì áèîòåõíîëîãèè, èñïîëüçóþùåé ïîëåçíóþ
ìèêðîôëîðó. Ïðåïàðàòû íà îñíîâå ïîëåçíîé ìèêðîôëîðû
èñïîëüçóþòñÿ, â îñíîâíîì, â ìåäèöèíå, íî â æèâîòíîâîä-
÷åñêóþ ïðàêòèêó, íå âîøëî èõ øèðîêîå âíåäðåíèå, òàê êàê
ïåðåä èñïîëüçîâàíèåì æèâîòíûì òðåáóåòñÿ îæèâëåíèå
ìèêðîîðãàíèçìîâ, ñêâàøèâàíèå ìîëîêà, ñîáëþäåíèå òåì-
ïåðàòóðíûõ ðåæèìîâ [9]. Ñîñòàâ ìèêðîîðãàíèçìîâ, èõ ñî-
îòíîøåíèå ïîñòîÿííî ðàçðàáàòûâàåòñÿ è ñîâåðøåíñòâóåò-
ñÿ, ñîîòâåòñòâåííî âûïóñêàþòñÿ ïðåïàðàòû íîâîãî ïîêî-
ëåíèÿ, òðåáóþùèå àïðîáàöèè [10]. Â íàñòîÿùåå âðåìÿ
ðàçðàáîòàíà êîðìîâàÿ äàáàâêà – "ßðîñèë" äëÿ êðóïíîãî
ðîãàòîãî ñêîòà ãîòîâàÿ ê óïîòðåáëåíèþ. Êîðìîâàÿ äîáàâêà
"ßðîñèë" ïðåäñòàâëÿåò ñîáîé ñóñïåíçèþ êîðè÷íåâîãî öâå-
òà, ñëåãêà óëîâèìîãî ïðèÿòíîãî çàïàõà, ñîäåðæèò:
Lactobacillus diolivîràns ÝÏ–152 (36 %); Lactobacillus
paràcàsåi ÝÏ–155 (32 %); Bifidobakterium animalis Àñ–1560
(12 %); Streptococcus thermophilus Ê–35 (10 %); Lactobacillus
helveticus Ê–181 (10%); ôåðìåíòàòèâíûé ãèäðîëèçàò êîð-
ìîâûõ äðîææåé Sàccàhàrîmucîps fibuligårà Y–354.

Íàìè â òå÷åíèå ðÿäà ëåò ïðîâîäÿòñÿ øèðîêîìàñøòàá-
íûå èññëåäîâàíèÿ ïî èçó÷åíèþ âëèÿíèÿ êîðìîâîé äîáàâêè

– "ßðîñèë" íà õîçÿéñòâåííî-öåííûå ïîêàçàòåëè ðàçíûõ
ïîëîâîçðàñòíûõ ãðóïï êðóïíîãî ðîãàòîãî ñêîòà, ôðàãìåíò
êîòîðûõ ïðåäñòàâëåí â íàøåé ðàáîòå.

Öåëü ðàáîòû: èçó÷èòü ýôôåêòèâíîñòü ñêàðìëèâàíèÿ
ïîëèìèêðîáèîëîãè÷åñêîé êîðìîâîé äîáàâêè – "ßðîñèë"
íà õîçÿéñòâåííûå è ôèçèîëîãè÷åñêèå ïîêàçàòåëè êîðîâ.

Äëÿ îñóùåñòâëåíèÿ ïîñòàâëåííîé öåëè íåîáõîäèìî
áûëî ðåøèòü ñëåäóþùèå çàäà÷è: èçó÷èòü çàáîëåâàåìîñòü,
ñîõðàííîñòü, âûáûòèå, áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè,
ìîëî÷íóþ ïðîäóêòèâíîñòü êîðîâ, ðàñõîä êîðìîâ è ýêîíî-
ìè÷åñêèå ïîêàçàòåëè.

Ìàòåðèàëû è ìåòîäû
Áûëî ïîäîáðàíî 33 êîðîâû ÿðîñëàâñêîé ïîðîäû óëó÷-

øåííîãî ãåíîòèïà è ñôîðìèðîâàíî ïî ïðèíöèïó àð--ðàíà-
ëîãîâ (ó÷èòûâàëè âîçðàñò, æèâóþ ìàññó, êëèíè÷åñêèå ïî-
êàçàòåëè çäîðîâüÿ, ìîëî÷íóþ ïðîäóêòèâíîñòü ïî ïðåäûäó-
ùåé ëàêòàöèè) 3 ãðóïïû ïî 11 ãîëîâ (6 íà âòîðîé ëàêòàöèè,
5 íà òðåòüåé ëàêòàöèè) â êàæäîé. Ïåðâàÿ ãðóïïà – êîíò-
ðîëüíàÿ, 2-ÿ è 3-ÿ – îïûòíûå. Æèâîòíûå íàõîäèëèñü â
îäèíàêîâûõ óñëîâèÿõ ñîäåðæàíèÿ, ïîëó÷àëè îäèíàêîâûé
ðàöèîí, êîòîðûé ñîîòâåòñòâîâàë íîðìàì [11]. Êîðìîâóþ
äîáàâêó "ßðîñèë" ñêàðìëèâàëè ñ ïåðâîãî ìåñÿöà îò¸ëà äî
êîíöà ëàêòàöèè è â ñóõîñòîéíûé ïåðèîä, 1 ðàç â ñóòêè ñ
îñíîâíûì êîðìîì åæåäíåâíî. Ïåðâàÿ ãðóïïà ïîëó÷àëà
îñíîâíîé ðàöèîí (ÎÐ), ïðèíÿòûé â õîçÿéñòâå, âòîðàÿ ãðóï-
ïà – îïûòíàÿ ÎÐ + 50 ìë êîðìîâîé äîáàâêè "ßðîñèë" òðåòüÿ
– îïûòíàÿ – ÎÐ + 100 ìë êîðìîâîé äîáàâêè "ßðîñèë" íà
îäíî æèâîòíîå â ñóòêè. Ðåçóëüòàòû îáðàáîòàíû ìåòîäîì
ìàòåìàòè÷åñêîé ñòàòèñòèêè [12].

Ðåçóëüòàòû èññëåäîâàíèé
Çàáîëåâàåìîñòü, è ñîõðàííîñòü êîðîâ â ãðóïïàõ áûëà

ðàçëè÷íîé (òàáëèöà 1).  Èç òàáëèöû 1 âèäíî, ÷òî ïîêàçàòåëè
çäîðîâüÿ áûëè áîëåå îïòèìàëüíûìè, â îïûòíûõ ãðóïïàõ.
Òàê, åñëè â êîíòðîëüíîé ãðóïïå çàáîëåâàíèÿ ðåãèñòðèðîâà-
ëèñü ó 5-è êîðîâ (45,45%) ,òî â îïûòíûõ – ïî äâå (18,18%)
â êàæäîé ãðóïïå, òî åñòü çàáîëåâàåìîñòü â ýòèõ ãðóïïàõ
áûëà ìåíüøå íà 27,27%. Ó áîëüíûõ æèâîòíûõ êîíòðîëüíîé
ãðóïïû êëèíè÷åñêè íàáëþäàëèñü ïðèçíàêè êåòîçà: ãàñòðî-
ýíòåðàëüíûé ñèíäðîì, óìåíüøåíèå àïïåòèòà, ñîêðàùåíèå
æâà÷íîãî ïåðèîäà äî 20-è ìèíóò, (íîðìà 30–60 ìèíóò â
çàâèñèìîñòè îò êîðìà), ãèïîòîíèÿ ðóáöà, êîëè÷åñòâî ñî-

êðàùåíèé ðóáöà ñîñòàâëÿëî 1–2
ðàçà â òå÷åíèå 5-è ìèíóò (íîðìà äî
êîðìëåíèÿ 2–3 ñîêðàùåíèÿ â òå-
÷åíèå 2 -õ ìèíóò, ïîñëå êîðìëåíèÿ
3–5 ñîêðàùåíèé), ðàçæèæåíèå êà-
ëîâûõ ìàññ, ñíèæåíèå íàäîÿ. Ìå-
äèêàìåíòîçíîå ëå÷åíèå áûëî ìà-
ëîýôôåêòèâíûì. Èç ÷èñëà áîëü-
íûõ 3 (27,27%) êîðîâû âûáûëè
âñëåäñòâèå êåòîçà. Â îïûòíûõ
ãðóïïàõ çàáîëåëî ïî 2 êîðîâû â
êàæäîé ãðóïïå (ïàòîëîãèÿ êîíå÷-
íîñòåé), âûáûëî ïî îäíîé â êàæ-
äîé ãðóïïå (9,09%), òî åñòü âûáû-
òèå áûëî ìåíüøå íà 18,18%. Ñî-
õðàííîñòü â êîíòðîëüíîé ãðóïïå
ñîñòàâèëà 72,73%, â îïûòíûõ – ïî
90,91% (áîëüøå íà 18,18%).

Ñóùåñòâåííûõ ðàçëè÷èé â îò-
êëîíåíèè ïîêàçàòåëåé îáìåíà âå-
ùåñòâ íà íà÷àëî îïûòà âûÿâëåíî
íå áûëî. Êîíöåíòðàöèÿ îáùåãî
áåëêà ó æèâîòíûõ âñåõ ãðóïï, âî
âñå ïåðèîäû îïûòà, íàõîäèëàñü â
ïðåäåëàõ íîðìû (íîðìà 61,6–82,2
ã/ë) è ñîñòàâëÿëà 69,8– 77,2 ã/ë, íî
àëüáóìèíîâàÿ ôðàêöèÿ, êîòîðàÿ
ÿâëÿåòñÿ "ïëàñòè÷åñêèì ìàòåðèà-
ëîì" äëÿ ïîñòðîåíèÿ îðãàíîâ, òêà-
íåé è áåëêîâ ìîëîêà áûëà ïîíèæå-
íà ó âñåõ êîðîâ (íîðìà 27,5–39,4 ã/
ë) è íàõîäèëàñü íà óðîâíå 20,2–
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24,4 ã/ë. Ê êîíöó îïûòà êîíöåíòðàöèÿ àëüáóìèíîâ â êîíò-
ðîëüíîé ãðóïïå îñòàâàëàñü ïîíèæåííîé ó 9 è êîðîâ (81,8%),
â êàæäîé îïûòíîé ãðóïïå áûëà â ïðåäåëàõ íîðìû. Èçâåñò-
íî, ÷òî ïðè äîñòàòî÷íîì êîëè÷åñòâå ñûðîãî ïðîòåèíà â
ðàöèîíå ñíèæåíèå àëüáóìèíîâ óêàçûâàåò íà íåñáàëàíñè-
ðîâàííîñòü ïðîòåèíîâîé ÷àñòè ðàöèîíà ïî àìèíîêèñëîò-
íîìó ñîñòàâó. Îäíàêî, íå ïðåäñòàâëÿåò ñåêðåòà òî îáñòîÿ-
òåëüñòâî, ÷òî ìèêðîôëîðà èìåþùàÿñÿ â ÆÊÒ, ìîæåò îáåñ-
ïå÷èòü ïîëíîöåííûì áåëêîì æâà÷íîå æèâîòíîå, íî ïðè
äèñáàëàíñå ìèêðîáíîãî ïåéçàæà ñèíòåç ìèêðîáíîãî áåëêà

ñíèæàåòñÿ. Ñîîòâåòñòâèå àëüáóìèíîâîé ôðàêöèè êðîâè
íîðìå ó æèâîòíûõ îïûòíûõ ãðóïï, óêàçûâàåò íà òî, ÷òî
îðãàíèçì áûë îáåñïå÷åí ïîëíîöåííûì áåëêîì, âñëåäñòâèå
íîðìàëèçàöèè ìèêðîáíîãî ïåéçàæà â ÆÊÒ, çà ñ÷¸ò ñêàðì-
ëèâàíèÿ ïîëèìèêðîáèîëîãè÷åñêîé êîðìîâîé äîáàâêè "ßðî-
ñèë". Êîíöåíòðàöèÿ ãëîáóëèíîâ â ãðóïïàõ íà íà÷àëî îïûòà
áûëà ïîâûøåíà ó æèâîòíûõ âñåõ ãðóïï è ñîñòàâëÿëà 43,7–
45,2, ã/ë (íîðìà 34,1–42,8 ã/ë), ê êîíöó îïûòà â îïûòíûõ
ãðóïïàõ íàõîäèëàñü â ïðåäåëàõ íîðìû, â êîíòðîëüíîé ãðóï-
ïå îñòàâàëàñü ïîâûøåííîé ó 9-è êîðîâ, ÷òî óêàçûâàåò íà

âûðàáîòêó ïå÷åíüþ íå-
ñïåöèôè÷åñêèõ ãàììà-
ãëîáóëèíîâ, êàê îòâåò-
íîé ðåàêöèè íà õðîíè-
÷åñêèå ïàòîëîãè÷åñêèå
ïðîöåññû. Ìî÷åâèíà
îäèí èç ïîêàçàòåëåé õà-
ðàêòåðèçóþùèõ êà÷å-
ñòâî ïðîòåèíà â ðàöèî-
íå, êîíöåíòðàöèþ àì-
ìèàêà â ðóáöå è ñîñòîÿ-
íèå ïå÷åíè. Íà íà÷àëî
îïûòà êîíöåíòðàöèÿ
ìî÷åâèíû âî âñåõ ãðóï-
ïàõ áûëà íåñêîëüêî
ìåíüøå èëè íà óðîâíå
íèæíèõ ãðàíèö íîðìû,
è êîëåáàëàñü â ïðåäå-
ëàõ 2,67-3,11 ììîëü/ë
(íîðìà 2,80–8,80
ììîëü/ë). Ñíèæåíèå
ìî÷åâèíû óêàçûâàåò íà
íåïîëíîöåííîñòü ñûðî-
ãî ïðîòåèíà ïî àìèíî-
êèñëîòíîìó ñîñòàâó è
íà ñíèæåíèå ôóíêöèè
ïå÷åíè òðàíñôîðìàöèè
àììèàêà â ìî÷åâèíó. Ê
êîíöó îïûòà êîíöåíò-
ðàöèÿ ìî÷åâèíû ïîâû-
ñèëàñü âî âñåõ ãðóïïàõ,
íî â êîíòðîëüíîé ãðóï-
ïå îíà íàõîäèëàñü íà
óðîâíå íèæíèõ ãðàíèö
íîðìû 3,26–3,44
ììîëü/ë, â îïûòíûõ
ãðóïïàõ áûëà íà óðîâíå
ñðåäíèõ ãðàíèö íîðìû
è ñîñòàâëÿëà 3,92–4,19
ììîëü/ë, Ãëþêîçà –
îäèí èç îñíîâíûõ èñ-
òî÷íèêîâ ýíåðãèè è îñ-
íîâíîé ýíåðãåòè÷åñêèé
ìàòåðèàë äëÿ òêàíåé âû-
ìåíè æâà÷íûõ. Ó êîðîâ
ïîäîïûòíûõ ãðóïï êîí-
öåíòðàöèÿ ãëþêîçû íà-
õîäèëàñü íåñêîëüêî
íèæå è â ïðåäåëàõ íèæ-
íèõ ãðàíèö íîðìû, è
ñîñòàâëÿëà 1,88–2,32
ììîëü/ë (íîðìà 2,30–
4,10 ììîëü/ë). Ïðè ñî-
îòâåòñòâèè ðàöèîíà
íîðìàì, ãèïîãëèêåìèÿ
îáóñëîâëåíà ðàññòðîé-
ñòâîì ïèùåâàðåíèÿ, íà-
ðóøåíèåì âñàñûâàíèÿ è
âîñïàëèòåëüíûìè ïðî-
öåññàìè â êèøå÷íèêå,
÷òî óêàçûâàåò íà äèñáà-
ëàíñ ìèêðîáíîãî ïåé-
çàæà. Ê êîíöó îïûòà â
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êîíòðîëüíîé ãðóïïå óðîâåíü ãëþêîçû áûë íèæå íîðìû ó 6-
è (54,5%) êîðîâ, ó îñòàëüíûõ ïîâûñèëñÿ íåçíà÷èòåëüíî è
ñîñòàâëÿë 2 38– 3,11 ììîëü/ë, â òî âðåìÿ êàê â îïûòíûõ
ãðóïïàõ ñîäåðæàíèå ãëþêîçû ñîñòàâëÿëî 3.48–3,85 ììîëü/
ë. Êîíöåíòðàöèÿ êàðîòèíà ó æèâîòíûõ âñåõ ãðóïï íà íà÷à-
ëî è êîíåö îïûòà ñîîòâåòñòâîâàëà íîðìå è íàõîäèëàñü â
ïðåäåëàõ 0,512–0,672 ìã% (íîðìà 0,4–1,0 ìã%). Îäíàêî
ñîäåðæàíèå âèòàìèíà "À" áûëî íèæå íîðìû (íîðìà 24–
150 ìêã%) ó æèâîòíûõ â êîíòðîëüíîé ãðóïïå íà íà÷àëî
îïûòà ó 3-õ êîðîâ âî âòîðîé îïûòíîé ó 5-è â òðåòüåé
îïûòíîé ó 4-õ (18–21ìêã%). Ïðè êîíöåíòðàöèè êàðîòèíà
ñîîòâåòñòâóþùåé íîðìàì, ñíèæåíèå âèòàìèíà "À" óêàçû-
âàåò íà ýíäîãåííûé àâèòàìèíîç, è çàâèñèò îò ñîñòîÿíèÿ
ÆÊÒ è ïå÷åíè. Ê êîíöó îïûòà ó âñåõ æèâîòíûõ ýòîò ïîêà-
çàòåëü íàõîäèëñÿ â ïðåäåëàõ íîðìû, íî â êîíòðîëüíîé
ãðóïïå êîëåáàíèÿ ñîñòàâëÿëè 25–28 ìêã%, â îïûòíûõ 31–
44 ìêã%.

Ëàêòîãåíåç êîðîâ òåñíî ñâÿçàí ñî âñåìè ñèñòåìàìè
îðãàíèçìà, è â ïåðâóþ î÷åðåäü ñ ïèùåâàðèòåëüíîé è ñîñòî-
ÿíèåì çäîðîâüÿ. Ìîëî÷íàÿ ïðîäóêòèâíîñòü â ãðóïïàõ áûëà
íå îäèíàêîâîé (òàáëèöà 2).

Ìîëî÷íàÿ ïðîäóêòèâíîñòü â ãðóïïàõ, ïðè ðàâíûõ ïðî-
÷èõ óñëîâèÿõ, çà ëàêòàöèþ áûëà íå îäèíàêîâîé. Èç òàáëèöû
2 âèäíî, ÷òî ìîëî÷íàÿ ïðîäóêòèâíîñòü â îïûòíûõ ãðóïïàõ
áûëà áîëüøå ïî ñðàâíåíèþ ñ êîíòðîëüíîé è ñîñòàâëÿëà âî
âòîðîé îïûòíîé íà +753,5 êã (12,12%), â òðåòüåé – íà 1113,1
êã (17,91%), ÷òî óêàçûâàåò íà ïîëîæèòåëüíîå âëèÿíèå êîð-
ìîâîé äîáàâêè "ßðîñèë" íà ïðîäóêòèâíûå êà÷åñòâà.

Êîëè÷åñòâî çàäàííûõ êîðìîâ èõ íàáîð, è ïèòàòåëü-
íîñòü áûëè îäèíàêîâû âî âñåõ ãðóïïàõ, íî êàê âèäíî èç
òàáëèöû 3 êîëè÷åñòâî ñúåäåííîãî êîðìà áûëî íåñêîëüêî
íå ðàâíûì çà ñ÷¸ò ðàçíèöû îñòàòêîâ ïðè ïîåäàíèè, è ñî-
ñòàâëÿëà â êîíòðîëüíîé ãðóïïå 6085,93 êîðì. åä., âî âòîðîé
îïûòíîé ãðóïïå áîëüøå íà 94,03 êîðì. åä. (1,54%), â òðå-
òüåé – íà 216,88 êîðì. åä. (3,56%). Çà ïåðèîä ëàêòàöèè âî
âòîðîé ãðóïïå èçðàñõîäîâàíî 17,42 ëèòðà êîðìîâîé äîáàâ-
êè "ßðîñèë", â òðåòüåé – 35,57ëèòðà.

Îäíàêî ðàñõîä êîðìà íà êã ìîëîêà áûë ìåíüøå â
îïûòíûõ ãðóïïàõ è ñîñòàâëÿë â êîíòðîëüíîé ãðóïïå 0,979
êîðì.åä., âî âòîðîé îïûòíîé ìåíüøå íà 0,092 êîðì.åä.
(9,39%), â òðåòüåé – ìåíüøå íà 0,119 êîðì.åä. (12,15%).

Ýêîíîìè÷åñêèé ýôôåêò ïîëó÷åííûé â îïûòå áûë âûøå
â îïûòíûõ ãðóïïàõ (òàáëèöà 4). Äàííûå òàáëèöû 4 ïîêàçû-
âàþò, ÷òî ðàçíèöà ïî çàòðàòàì íà êîðìà ìåæäó ãðóïïàìè
áûëà íåçíà÷èòåëüíîé, è ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóï-
ïîé âî âòîðîé ãðóïïå áûëà áîëüøå íà 332,86 ðóá. – 0,64%,
â òðåòüåé – íà 1941,17 ðóá. – 3,72% íî äåíåæíûå çàòðàòû íà
1 êã ìîëîêà áûëè ìåíüøå âî âòîðîé ãðóïïå íà 10,23%; â
òðåòüåé íà 12,02%.   Ïðèáûëü îò ïðîèçâîäñòâà ìîëîêà â
îïûòíûõ ãðóïïàõ áûëà áîëüøå (òàáëèöà 5).

Àíàëèç òàáëèöû 5 ïîêàçûâàåò, ÷òî ïðèáûëü îò ïðîèç-
âîäñòâà ìîëîêà âî âòîðîé ãðóïïå áûëà áîëüøå âòîðîé
ãðóïïå íà 10513,57 ðóá. (28,20%), â òðåòüåé íà 14079,58
ðóá. (37,76%). Óñòàíîâëåíà ðàçíèöà è ïî çàòðàòàì íà ëå÷å-
íèå. Íà ëå÷åíèå 5-è áîëüíûõ êîðîâ çàòðà÷åíî â êîíò-
ðîëüíîé ãðóïïå 15680 ðóá. Ñóììàðíî âðåìÿ ëå÷åíèÿ ñî-
ñòàâëÿëî 80 äíåé. Ñòîèìîñòü îäíîãî äíÿ ëå÷åíèÿ â ñðåäíåì
196 ,00 ðóá. Â îïûòíûõ ãðóïïàõ çàáîëåëî ïî 2 êîðîâû. Â
êàæäîé ãðóïïå âðåìÿ ëå÷åíèÿ ñîñòàâèëî ïî 14 äíåé. Ñòî-
èìîñòü îäíîãî äíÿ ëå÷åíèÿ ñîñòàâèëà 202 ðóá. Çàòðàòû â
êàæäîé ãðóïïå ñîñòàâèëè 2828 ðóá. Çà ñ÷¸ò çàòðàò íà ëå÷å-
íèå â êàæäîé îïûòíîé ãðóïïå ñýêîíîìëåíî ïî 12852 ðóá.

Çàêëþ÷åíèå
1. Ðàçðàáîòàí îäèí èç ïóòåé ïîâûøåíèÿ ýôôåêòèâíîñ-

òè îòðàñëè ñêîòîâîäñòâà íà îñíîâå ïðèìåíåíèÿ êîðìîâîé
äîáàâêè – "ßðîñèë".

2. Ñêàðìëèâàíèå êîðîâàì â òå÷åíèå ëàêòàöèè êîðìî-
âîé äîáàâêè – "ßðîñèë", â êîëè÷åñòâå 50 ìë íà îäíî æèâîò-
íîå, åæåäíåâíî, 1 ðàç â ñóòêè (â öåëîì çà ïåðèîä 17,42
ëèòðà) ïîâûøàëî ìîëî÷íóþ ïðîäóêòèâíîñòü íà 12,12 %,
îáåñïå÷èâàëî ñíèæåíèå ðàñõîäà êîðìà íà 1 êã ìîëîêà íà
0,092 êîðì. åä. (9,39%), äåíåæíûå çàòðàòû íà 1 êã ìîëîêà íà

10,23%,ýêîíîìè÷åñêèé ýôôåêò çà ñ÷åò ïðîèçâîäñòâà ìîëî-
êà íà 28,20%.

3. Ïðè óâåëè÷åíèè êîëè÷åñòâà (ÍÏÊÊ) – êîðìîâîé
äîáàâêè "ßðîñèë", â 2 ðàçà (100 ìë íà îäíî æèâîòíîå â
ñóòêè, â öåëîì çà ïåðèîä 35,57 ëèòðà), ïîâûøàëî ìîëî÷íóþ
ïðîäóêòèâíîñòü íà 17,91%, îáåñïå÷èâàëî ñíèæåíèå ðàñõî-
äà êîðìà íà 1 êã ìîëîêà íà 0,119 êîðì. åä. (12,15%),
äåíåæíûå çàòðàòû íà 1 êã ìîëîêà íà 12,02%, ýêîíîìè÷åñ-
êèé ýôôåêò çà ñ÷åò ïðîèçâîäñòâà ìîëîêà íà 37,76%.

4. Íàèáîëåå ýôôåêòèâíî ñêàðìëèâàíèå êîðìîâîé äîáàâ-
êè "ßðîñèë" â êîëè÷åñòâå 100 ìë íà îäíî æèâîòíîå â ñóòêè.
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Ðåçþìå. Â îáåñïå÷åíèè ïðîäîâîëüñòâåííîé áåçîïàñ-
íîñòè íàñåëåíèÿ êëþ÷åâóþ ðîëü èãðàåò óñòîé÷èâîå ðàçâè-
òèå ìÿñî-ìîëî÷íîãî æèâîòíîâîäñòâà. Îäíèì èç îñíîâíûõ
ïðåïÿòñòâèé äëÿ ðàçâèòèÿ îòðàñëè ÿâëÿåòñÿ ñíèæåíèå òåì-
ïîâ âîñïðîèçâîäñòâà ñòàäà, âûçâàííîå ïîñëåðîäîâûìè îñ-
ëîæíåíèÿìè è êðàéíåé ôîðìîé èõ ïðîÿâëåíèÿ – áåñïëîäè-
åì êîðîâ. Äëÿ ëå÷åíèÿ ïîñëåðîäîâûõ îñëîæíåíèé è âîññòà-
íîâëåíèÿ ðåïðîäóêòèâíîé ôóíêöèè ó êîðîâ ÷àùå âñåãî
ïðèìåíÿþò àíòèáèîòèêè è ïðîòèâîâîñïàëèòåëüíûå ïðåïà-
ðàòû. Ïðèìåíåíèå àíòèáèîòèêîâ íå òîëüêî ñíèæàåò êà÷å-
ñòâî ïðîäóêöèè è òðåáóåò ñîáëþäåíèå äîâîëüíî äëèòåëü-
íûõ ñðîêîâ îæèäàíèÿ, íî è ìîæåò ïðèâîäèòü ê ñåðüåçíûì
îñëîæíåíèÿì. Ðàçðàáàòûâàþòñÿ íîâûå ïîäõîäû è ñõåìû
ëå÷åíèÿ äàííîé ãðóïïû çàáîëåâàíèé. Â èññëåäîâàíèè èçó-
÷åíû ïîêàçàòåëè ýôôåêòèâíîñòè ëå÷åíèÿ ïîñëåðîäîâûõ
îñëîæíåíèé â ñõåìàõ ñ ïðèìåíåíèåì íîâîãî ïðåïàðàòà
ÁîâèÑòýì, ïîëó÷åííîãî èç ïåïòèäîâ, ñåêðåòèðóåìûõ ìå-
çåíõèìàëüíûìè ñòâîëîâûìè êëåòêàìè êðóïíîãî ðîãàòîãî
ñêîòà, è ñ èñêëþ÷åíèåì àíòèáèîòèêîâîãî êîìïîíåíòà ïî
ñðàâíåíèþ ñ òðàäèöèîííûìè ñõåìàìè ëå÷åíèÿ. Áûëî ïîêà-
çàíî, ÷òî ïðèìåíåíèå íîâîãî ïðåïàðàòà ïîçâîëÿåò äîáèòü-
ñÿ ñâûøå 90 % âûçäîðîâåâøèõ æèâîòíûõ, ÷òî â 1,5 ðàçà
âûøå, ÷åì â êîíòðîëå. Ïîâûøåíèå äîëè âûçäîðîâåâøèõ
æèâîòíûõ íàáëþäàëîñü íà ôîíå ïî âåëè÷èíå ñîêðàùåíèÿ
ñðîêà âûçäîðîâëåíèÿ â 1,6 ðàç. Òàêæå áûëà ïîäòâåðæäåíà

ýôôåêòèâíîñòü íîâûõ ñõåì ëå÷åíèÿ äëÿ âîññòàíîâëåíèÿ
ðåïðîäóêòèâíîé ôóíêöèè. Â îïûòíûõ ãðóïïàõ óñïåøíî
îïëîäîòâîðÿëîñü íà 20 – 30 % áîëüøå æèâîòíûõ, ÷åì â
êîíòðîëå, è ýòîò ïîêàçàòåëü ñòðåìèëñÿ ê 100 %. Â êà÷åñòâå
îñíîâíîãî èíäèêàòîðà â îòíîøåíèè âîññòàíîâëåíèÿ ðåï-
ðîäóêòèâíîé ôóíêöèè ÿâëÿåòñÿ äâóêðàòíîå ñíèæåíèå èí-
äåêñà îïëîäîòâîðåíèÿ â îïûòíûõ ãðóïïàõ. Ðàññ÷èòàííàÿ
ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü ëå÷åíèÿ â ïåðåñ÷åòå íà 1
çàòðà÷åííûé ðóáëü áûëà â 2 – 5 ðàç âûøå â ãðóïïàõ ñ
ïðèìåíåíèåì ïðåïàðàòà ÁîâèÑòýì ïî ñðàâíåíèþ ñ êîíòðî-
ëåì. Ýêîíîìè÷åñêèé ýôôåêò îò ïðèìåíåíèÿ íîâûõ ñõåì
ëå÷åíèÿ ïðîÿâëÿåòñÿ çà ñ÷åò ñíèæåíèÿ ïîòåðü ïî âñåì
ñîñòàâëÿþùèì – îò íåäîïîëó÷åíèÿ ìîëîêà, íåäîïîëó÷åíèÿ
ïðèïëîäà è îò âûáðàêîâêè.
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Comparative effectiveness of post-
parturient complication treatment and
reproductive function recovery in cows
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Abstract. The sustainable development of meat-and-dairy
cattle farming plays the key role in food security governance.
Decreasing the herd reproduction rate caused by post-parturient
complication and cow infertility as its extreme form are main
obstacles to the development of the industry. Antibiotics and
anti-inflammatory drugs are most often used to treat post-
parturient complication and recovery reproductive function in
cows. Using antibiotics not only reduces the quality of the
products and requires long-time withdrawal period, but can also
lead to serious complication. New approaches and treatment
regimens for this group of diseases are being developed. The
study examined the effectiveness of post-parturient complication
treatment in regimens using BoviStem drug, constructed on
peptides derived from cattle mesenchymal stem cells and with
the exception of the antibiotic component, comparing to
traditional treatment regimens. It was shown that the use of the
new drug allows to achieve more than 90% of recovered
animals, which is 1.5 times higher than the control. An increase
in the share of recovered animals was observed against the
background of a 1.6-fold decrease in the recovery period. 20-
30% more animals were successfully fertilized in the
experimental groups. As a main indicator in relation to the
reproductive function recovery is a two-fold decrease in the
fertilization index in the experimental groups. The calculated
cost-effectiveness of treatment in terms of 1 ruble spent was 2
- 5 times higher in groups using BoviStem compared with the
control. The economic effect of the use of new treatment
regimens is manifested by reducing losses in all components:
milk shortages, offspring shortage and culling.

Ëàâðèê À.À.
Lavrik, A.À.
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Ââåäåíèå
Ìÿñî-ìîëî÷íîå æèâîòíîâîäñòâî êðàéíå âàæíî äëÿ îáåñ-

ïå÷åíèÿ ïðîäîâîëüñòâèåì íàñåëåíèÿ. Ñâûøå òðåòè ñóòî÷-
íîãî ðàöèîíà ðîññèÿí ñîñòîèò èç ïðîäóêòîâ, èçãîòîâëåí-
íûõ èç ìîëîêà. Ïðè ýòîì, êëþ÷åâóþ ðîëü â ðàçâèòèè äàí-
íîé îòðàñëè èãðàåò âîñïðîèçâåäåíèå ñòàäà. Ñíèæåíèå òåì-
ïîâ âîñïðîèçâîäñòâà è ðàçâèòèå áåñïëîäèÿ ó êîðîâ îáû÷íî
ñâÿçàíû ñ çàáîëåâàíèÿìè, âîçíèêøèìè â ïîñëåðîäîâûé
ïåðèîä. Èçâåñòíî, ÷òî â ñòðàíàõ Åâðîñîþçà åæåãîäíûå
óáûòêè îò ýíäîìåòðèòîâ ñîñòàâëÿþò 1,5 ìëðä. åâðî [3, 5, 6].

Ëå÷åíèå çàáîëåâàíèé ïîñëåðîäîâîãî ïåðèîäà òðàäèöè-
îííî ñâÿçàíî ñ ïðèìåíåíèåì àíòèáèîòèêîâ è ïðåïàðàòîâ
ïðîòèâîâîñïàëèòåëüíîãî äåéñòâèÿ. Àíòèáèîòèêè ñèñòåì-
íî öèðêóëèðóþò â îðãàíèçìå, ñåêðåòèðóþòñÿ ñ ìîëîêîì,
÷òî äåëàåò íåïðèãîäíûì äëÿ ïèùè ìÿñî è ìîëîêî â òå÷åíèå
îòíîñèòåëüíî äëèòåëüíîãî ïåðèîäà êàðåíöèè. Òàêæå ïðè-
ìåíåíèå àíòèáèîòèêîâ ñïîñîáíî ïðèâåñòè ê íàðóøåíèþ
ìèêðîôëîðû ïîëîâûõ ïóòåé, ÷òî ïîòåíöèàëüíî ñïîñîáíî
ïðèâåñòè ê ïåðåõîäó óñëîâíî-ïàòîãåííîé ìèêðîôëîðû â
ïàòîãåííóþ. Êðîìå òîãî, âîçìîæíà àäàïòàöèÿ ïàòîãåííûõ
ìèêðîîðãàíèçìîâ ê äåéñòâèþ àíòèáèîòèêîâ, ÷òî íåñåò ðèñ-
êè è äëÿ çäîðîâüÿ ëþäåé. Äëÿ ðåøåíèÿ ïîäîáíûõ ïðîáëåì
âíåäðÿþòñÿ íîâûå ïðîòèâîìèêðîáíûå ïðåïàðàòû [1, 5, 7].

Âìåñòå ñ òåì, ðàçðàáàòûâàþòñÿ àëüòåðíàòèâíûå ïîäõî-

äû ê ëå÷åíèþ çàáîëåâàíèé ðåïðîäóêòèâíîé ñèñòåìû êîðîâ.
Íàðÿäó ñ îáùåé è ìåñòíîé àíòèáèîòèêîòåðàïèåé ðàçâèâà-
þòñÿ ãîðìîíîòåðàïèÿ, íîâîêàèíîâàÿ òåðàïèÿ, ôèçèîòåðà-
ïèÿ, òåðàïèÿ ïðè ïîìîùè áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ.
Ñîçäàþòñÿ êîìïëåêñíûå ïðåïàðàòû, â êîòîðûõ ïîìèìî
ïðîòèâîìèêðîáíîãî êîìïîíåíòà ñîäåðæàòñÿ ìèîòîíè÷åñ-
êèå ñðåäñòâà, à òàêæå ðÿä âåùåñòâ, ñïîñîáíûõ ñíèçèòü
íåáëàãîïðèÿòíûå ïîáî÷íûå ýôôåêòû (âèòàìèíû, ðàñòè-
òåëüíûå ìàñëà). Ïðèìåíÿþòñÿ íîâûå ñðåäñòâà, â ÷àñòíî-
ñòè, îçîíèðîâàííûå ðûáèé æèð è ôèçèîëîãè÷åñêèé ðà-
ñòâîð. Ïåðñïåêòèâíûì ïðåäñòàâëÿåòñÿ ïðèìåíåíèå èììó-
íîìîäóëèðóþùèõ ïðåïàðàòîâ â ñî÷åòàíèè ñ ïðîòèâîâîñïà-
ëèòåëüíûì êîìïîíåíòîì [2, 3, 8].

Öåëüþ èññëåäîâàíèÿ áûëà îöåíêà ýêîíîìè÷åñêîé ýô-
ôåêòèâíîñòè ñõåì ëå÷åíèÿ, èç êîòîðûõ èñêëþ÷åíû àíòèáè-
îòèêè, íî ïðèìåíåí èííîâàöèîííûé ïðåïàðàò ÁîâèÑòýì,
îáëàäàþùèé êîìïëåêñíûì èììóíîìîäóëèðóþùèì, ðåãå-
íåðàòèâíûì è ïðîòèâîâîñïàëèòåëüíûì ýôôåêòîì, ïî ñðàâ-
íåíèþ ñ òðàäèöèîííûìè ñõåìàìè ëå÷åíèÿ, âêëþ÷àþùèìè
àíòèáèîòèêîâûé êîìïîíåíò. Äëÿ ýòîãî áûëè âûïîëíåíû
ñëåäóþùèå çàäà÷è: ëå÷åíèå êîðîâ ñ ïîñëåðîäîâûìè îñ-
ëîæíåíèÿìè ïî ÷åòûðåì ñõåìàì, îïðåäåëåíèå ðåçóëüòà-
òèâíîñòè ëå÷åíèÿ, îöåíêà ðåïðîäóêòèâíîé ôóíêöèè êîðîâ,
ýêîíîìè÷åñêàÿ îöåíêà ýôôåêòèâíîñòè ëå÷åíèÿ.
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Ìàòåðèàëû è ìåòîäû
Èññëåäîâàíèå ïðîâîäèëîñü â óñëîâèÿõ äâóõ õîçÿéñòâ

Ñìîëåíñêîé (ÎÎÎ "Áåðêàò", Àñòàïêîâè÷è Ðîñëàâëüñêîãî
ðàéîíà) è Áðÿíñêîé îáëàñòè (ÎÎÎ "Êðàñíûé Îêòÿáðü",
Äåñÿòóõà Ñòàðîäóáñêîãî ðàéîíà) â ðàìêàõ êëèíè÷åñêîãî
èñïûòàíèÿ ïðåïàðàòà ÁîâèÑòýì íà 60 êîðîâàõ, ðàñïðåäå-
ëåííûõ ñëó÷àéíûì îáðàçîì íà ÷åòûðå ðàâíûå ãðóïïû:
– êîíòðîëü-1 (15 ãîëîâ) – â/ì ââåäåíèå íà 1 è 4 ñóòêè
Èíôëàðåòà, íà 2–4 ñóòêè – ñòðåïòîìèöèíà; êîíòðîëü-2 (15
ãîëîâ) – â/ìàò ââåäåíèå Éîäîïåíà, èõòèîëîâûõ ïàëî÷åê íà
1–4 ñóòêè, â/ì ââåäåíèå áèöèëëèíà–5 íà 1 è 4 ñóòêè;
– îïûò-1 (15 ãîëîâ) – â/ì ââåäåíèå ÁîâèÑòýì íà 1–3 ñóòêè,
Èíôëàðåòà – íà 1 ñóòêè;
– îïûò-2 (15 ãîëîâ) – â/ìàò ââåäåíèå Éîäîïåíà, èõòèîëîâûõ
ïàëî÷åê íà 1–3 ñóòêè, â/ì ââåäåíèå ÁîâèÑòýì íà 1–3 ñóòêè.

Õàðàêòåðèñòèêà ïðåïàðàòîâ, èñïîëüçîâàííûõ â èññëå-
äîâàíèè, èçëîæåíà â òàáëèöå 1. Ýôôåêòèâíîñòü ëå÷åíèÿ
àíàëèçèðîâàëè ïî êëèíè÷åñêèì ïîêàçàòåëÿì è âîññòàíîâ-
ëåíèþ ðåïðîäóêòèâíîé ôóíêöèè [1, 3]. Ýêîíîìè÷åñêóþ
ýôôåêòèâíîñòü ìåðîïðèÿòèé îöåíèâàëè ïî [4].

Äèçàéí èññëåäîâàíèÿ. Ðàíäîìèçèðîâàííîå êîíòðîëè-
ðóåìîå èñïûòàíèå ñ àêòèâíûì êîíòðîëåì; ñòàòèñòè÷åñêàÿ
îáðàáîòêà äàííûõ ïðîâîäèëàñü ïðè ïîìîùè íåïàðàìåòðè-
÷åñêèõ êðèòåðèåâ: Ôèøåðà è Óèëêîêñîíà-Ìàííà-Óèòíè;
ñòàòèñòè÷åñêèé àíàëèç ýêîíîìè÷åñêîé ýôôåêòèâíîñòè ïðî-
âîäèëñÿ ñ èñïîëüçîâàíèåì êðèòåðèÿ Ïèðñîíà c2.

Ðåçóëüòàòû è îáñóæäåíèå
Â èññëåäîâàíèå îòáèðàëè æèâîòíûõ ñ ñóáèíâîëþöèåé

ìàòêè è îñòðûì ãíîéíî-êàòàðàëüíûì ýíäîìåòðèòîì. Ñ ïî-
ìîùüþ êðèòåðèÿ Ôèøåðà áûëà óñòàíîâëåíà ðàâíîìåðíîñòü
ðàñïðåäåëåíèÿ æèâîòíûõ ïî óêàçàííûì çàáîëåâàíèÿì ìåæ-
äó ñðàâíèâàåìûìè êîíòðîëüíîé è îïûòíîé ãðóïïàìè.

Ðåçóëüòàòèâíîñòü ëå÷åíèÿ ïîñëåðîäîâûõ îñëîæíåíèé
îöåíèâàëàñü ïðåæäå âñåãî ïî äîëå âûçäîðîâåâøèõ æèâîò-
íûõ è ñðîêó âûçäîðîâëåíèÿ (òàáë. 2). Â îïûòíûõ ãðóïïàõ
áûëî ñâûøå 90 % âûçäîðîâåâøèõ æèâîòíûõ, ÷òî â 1,4 –
1,55 ðàç ñòàòèñòè÷åñêè çíà÷èìî ïðåâûøàëî êîíòðîëü. Ïðè
ýòîì, ñðîê âûçäîðîâëåíèÿ â îïûòíûõ ãðóïïàõ ñòàòèñòè÷åñ-
êè çíà÷èìî ñîêðàòèëñÿ â 1,5 – 1,65 ðàç. Îïèñàííûå ðåçóëü-
òàòû â ñî÷åòàíèè ñ ñîêðàùåíèåì âðåìåíè çàâåðøåíèÿ èí-
âîëþöèè ìàòêè â 1,6 ðàç óêàçûâàþò íà ïîâûøåíèå ðåçóëü-
òàòèâíîñòè ëå÷åíèÿ ïîñëåðîäîâûõ îñëîæíåíèé â ñõåìàõ ñ
ïðèìåíåíèåì íîâîãî ïðåïàðàòà ÁîâèÑòýì.

Âàæíûì êðèòåðèåì îöåíêè ïðèìåíÿåìûõ ñõåì ëå÷åíèÿ
ïîñëåðîäîâûõ çàáîëåâàíèé ðåïðîäóêòèâíîé ñèñòåìû êîðîâ
ÿâëÿåòñÿ âîññòàíîâëåíèå èõ ðåïðîäóêòèâíîé ôóíêöèè (òàáë.
3). Â èññëåäîâàíèè íàáëþäàëîñü çíà÷èìîå ñîêðàùåíèå âðå-
ìåíè äî ïîÿâëåíèÿ ïåðâîãî ïîëîâîãî öèêëà ó êîðîâ, êîòîðûì
ïðèìåíÿëè ýêñïåðèìåíòàëüíóþ ñõåìó ëå÷åíèÿ, íà 44 – 55 %.
Òàêæå îòìå÷åíî ñòàòèñòè÷åñêè çíà÷èìîå óâåëè÷åíèå íà 20 –
33 % êîëè÷åñòâà îïëîäîòâîðèâøèõñÿ êîðîâ â îïûòíûõ ãðóï-
ïàõ è ñíèæåíèå èíäåêñà îïëîäîòâîðåíèÿ â 1,8 – 2,1 ðàç. Êàê
ñëåäóåò èç ïîëó÷åííûõ äàííûõ, ðåãåíåðàòèâíàÿ è èììóíîìî-
äóëèðóþùàÿ àêòèâíîñòü ïðåïàðàòà ÁîâèÑòýì ñïîñîáñòâóåò
áîëåå ïîëíîìó âîññòàíîâëåíèþ ïîëîâûõ îðãàíîâ êîðîâû íà

ôîíå ïîñëåðîäîâûõ îñëîæíå-
íèé, ÷òî îáåñïå÷èâàåò ïîääåð-
æàíèå åå ðåïðîäóêòèâíîé ôóíê-
öèè. Áûëà ïðîâåäåíà îöåíêà ýêî-
íîìè÷åñêîé ýôôåêòèâíîñòè ïðè-
ìåíÿåìûõ ñõåì ëå÷åíèÿ. Ïîëó-
÷åííûå äàííûå ïðèâåäåíû â
òàáë. 4. Êîíòðîëüíûå ñõåìû ëå-
÷åíèÿ ñêîíñòðóèðîâàíû â âèäå
ñî÷åòàíèÿ ïðîòèâîâîñïàëèòåëü-
íîãî è àíòèáèîòèêîâîãî êîìïî-
íåíòà, ýêñïåðèìåíòàëüíûå ñî-
ñòîÿëè èç ïðîòèâîâîñïàëèòåëü-
íîãî êîìïîíåíòà è ïðåïàðàòà Áî-
âèÑòýì. Íàáëþäàëîñü çíà÷è-
òåëüíîå ñíèæåíèå ýêîíîìè÷åñ-
êèõ ïîòåðü â ýêñïåðèìåíòàëü-
íûõ ãðóïïàõ, îñíîâíîé âêëàä â

êîòîðîå âíåñëè ïîòåðè îò âûáðàêîâêè. Ðàññ÷èòàííàÿ ýêîíî-
ìè÷åñêàÿ ýôôåêòèâíîñòü ëå÷åíèÿ ñ ïðèìåíåíèåì ïðåïàðàòà
ÁîâèÑòýì â îïûòíûõ ãðóïïàõ ñîñòàâèëà 69,1 è 64,3 ðóáëÿ
ïðîòèâ 13,2 è 36,1 ðóáëåé íà 1 çàòðà÷åííûé ðóáëü â êîíòðîëå.
Óêàçàííûå ðàçëè÷èÿ ÿâëÿþòñÿ ñòàòèñòè÷åñêè çíà÷èìûìè.

Âûâîäû
Â èññëåäîâàíèè ïîêàçàíî, ÷òî ïðèìåíåíèå íîâîãî ïðåïà-

ðàòà ÁîâèÑòýì â ëå÷åíèè ïîñëåðîäîâûõ çàáîëåâàíèé êîðîâ
ïîâûøàåò åãî ðåçóëüòàòèâíîñòü è îáåñïå÷èâàåò áîëåå áûñò-
ðîå è ïîëíîå âîññòàíîâëåíèå ðåïðîäóêòèâíîé ôóíêöèè. Îïè-
ñàííàÿ êëèíè÷åñêàÿ ýôôåêòèâíîñòü ïîäòâåðæäàåòñÿ ïîêàçà-
òåëÿìè ýêîíîìè÷åñêîé ýôôåêòèâíîñòè. Ñõåìû ëå÷åíèÿ ñ ïðè-
ìåíåíèåì ÁîâèÑòýì äàþò â 1,8–5,2 ðàç áîëåå âûñîêèé çíà÷è-
ìûé ýêîíîìè÷åñêèé ýôôåêò ïî ñðàâíåíèþ ñ òðàäèöèîííûìè
äëÿ æèâîòíîâîä÷åñêèõ õîçÿéñòâ ñõåì ëå÷åíèÿ.
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Ðåçþìå. Îäíèì èç ôàêòîðîâ, âëèÿþùèõ íà ðåçóëüòàò
ïðèæèâëÿåìîñòè òðàíñïëàíòèðîâàííûõ ýìáðèîíîâ, ñóùå-
ñòâåííûìè ÿâëÿþòñÿ êà÷åñòâî è æèçíåñïîñîáíîñòü ïåðåñà-
æèâàåìûõ ýìáðèîíîâ. Öåëüþ èññëåäîâàíèÿ ÿâëÿëîñü èçó-
÷åíèå ìèêðîáèîëîãè÷åñêèõ ïîêàçàòåëåé ýëëþèðîâàííîé
æèäêîñòè, ïîëó÷åííîé â ïðîöåññå âûìûâàíèÿ ýìáðèîíîâ ó
òåëîê è êîðîâ-äîíîðîâ, è âëèÿíèÿ âíóòðèìàòî÷íîé ìèêðî-
áèîòû äîíîðîâ íà êà÷åñòâî èçâëå÷åííûõ ýìáðèîíîâ, ÿâëÿ-
þùååñÿ îäíèì èç ñóùåñòâåííûõ ôàêòîðîâ, âëèÿþùèõ íà
ðåçóëüòàò ïðèæèâëÿåìîñòè òðàíñïëàíòèðîâàííûõ ýìáðèî-
íîâ. Èññëåäîâàíèå ïðîâåäåíî íà 100 æèâîòíûõ (êîðîâû –
n = 69; òåëêè – n = 31), êîòîðûì ïðîâåëè èíäóöèþ ïîëèîâó-
ëÿòîðíîé ðåàêöèè ÿè÷íèêîâ ãèïîôèçàðíûì ãîíàäîòðîï-
íûì ïðåïàðàòîì "Ïëþñåò" (Èñïàíèÿ) â äîçå 1000 ÈÅ èç
ðàñ÷åòà íà îäíî æèâîòíîå. Âûìûâàíèå ýìáðèîíîâ ïðîâî-
äèëè íåõèðóðãè÷åñêèì ñïîñîáîì èç ðåïðîäóêòèâíûõ îðãà-
íîâ äîíîðîâ íà ñåäüìîé äåíü èíäóöèðîâàííîãî ïîëîâîãî
öèêëà. Â êà÷åñòâå îáúåêòà èññëåäîâàíèÿ áûëè èñïîëüçîâà-
íû èçâëå÷åííûå ýìáðèîíû êðóïíîãî ðîãàòîãî ñêîòà, â òàê-
æå îáðàçöû ýëþèðóþùåé  æèäêîñòè ñ öåëüþ îïðåäåëåíèÿ
ìèêðîáèîëîãè÷åñêèõ ïîêàçàòåëåé. Ó êîðîâ-äîíîðîâ âûÿâ-
ëåíû ñëåäóþùèå ãðóïïû ìèêðîîðãàíèçìîâ: êîêêè – ó 37,93
% ïðîá ýëþèðîâàííîé æèäêîñòè, ýíòåðîáàêòåðèè –  ó 68,97

%, Candida – ó 10,34 %. Ó òåëîê-äîíîðîâ áûëè îáíàðóæåíû
êîêêè – ó 40 % ïðîá ýëþèðîâàííîé æèäêîñòè è ýíòåðîáàê-
òåðèè – â 60,00 %. Â ïðîöåññå èññëåäîâàíèÿ óñòàíîâëåíî,
÷òî ñóùåñòâóåò âçàèìîñâÿçü ìåæäó íàëè÷èåì ïàòîãåííîé
ìèêðîôëîðû  ðåïðîäóêòèâíûõ îðãàíàõ äîíîðîâ è êà÷å-
ñòâîì ýìáðèîíîâ, ïîëó÷àåìûõ â ïðîöåññå èçâëå÷åíèÿ èç
ìàòêè ñàìîê êðóïíîãî ðîãàòîãî ñêîòà. Ó äîíîðîâ, â îáðàç-
öàõ ýëþèðîâàííîé æèäêîñòè êîòîðûõ áûëà âûÿâëåíà ïàòî-
ãåííàÿ ìèêðîôëîðà, íàáëþäàëîñü íèçêîå êîëè÷åñòâî êà÷å-
ñòâåííûõ èçâëå÷åííûõ ýìáðèîíîâ.

Òðàíñïëàíòàöèÿ ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà
ÿâëÿåòñÿ áèîòåõíîëîãè÷åñêèì ìåòîäîì óñêîðåííîãî âîñ-
ïðîèçâîäñòâà âûñîêîïðîäóêòèâíûõ æèâîòíûõ. Îíà âêëþ-
÷àåò â ñåáÿ ðÿä ïîñëåäîâàòåëüíî ïðîâîäèìûõ ýòàïîâ, òàêèõ
êàê îòáîð, èíäóêöèÿ ïîëèîâóëÿöèè è èçâëå÷åíèå ýìáðèî-
íîâ ó êîðîâ-äîíîðîâ, ìîðôîëîãè÷åñêàÿ îöåíêà ýìáðèîíîâ
è èõ ïåðåñàäêà ðåöèïèåíòàì. Ýôôåêòèâíîñòü äàííîé òåõ-
íîëîãèè çàêëþ÷àåòñÿ â ïîëó÷åíèè îò êîðîâ-äîíîðîâ ìàêñè-
ìàëüíîãî ÷èñëà êà÷åñòâåííûõ ýìáðèîíîâ, à ïîñëå èõ ïåðå-

Microbiological Indicators of Flushing
Fluid and Embryos Quality After
Embryos Recovery Procedures in Cattle
Makarove A.V.,
Brigida A.V.,
Skachkova O.A.,
Kovalchuk S.N.
FSBI Center of experimental embryology and reproductive
biotechnologies, 127422, Moscow, ul. Kostyakova, 12, str. 4,
e-mail: info-ceerb@mail.ru

Key words: cattle, embryo transfer technology, microflora,
embryo quality

Abstract. Embryo transfer is a biotechnological method
for the accelerated reproduction of highly productive animals.
One of the factors effecting the embryo survival rate is the
quality and viability of the transferred embryos. The aim of the
study is research of microbiological parameters of flushing fluid
after embryo recovery procedure in cow and heifer donors, as
well as the effecting the donors' microbiota on the quality of the
obtained embryos, what is one of the significant factors affecting
the survival rate of transferred embryos. The study was conducted
on 100 animals (n = 69 for cows; n = 31 for heifer), which were
treated with Pluset (Spain) at a dose of 1000 IU per animal to
induce polyovulatory reaction of ovaries. Embryo recovery
procedures were performed non-surgically on the seventh day
after estrus. The cattle embryos were used as an object of the
study, as well as flushing fluid samples after embryo recovery
procedures to estimate its 'microbiological indicators. The
following groups of microorganisms were revealed in donor
cows: 37.93% of flushing fluid samples with cocci, 68.97% with
Escherichia coli, 10.34% with Candida. Cocci were found in
heifer donors in 40% of flushing fluid samples, and E.coli - in
60.00%. The study found that there was a relationship between
the presence of pathogenic microflora in reproductive organs of
donors and the quality of the embryos obtained in the process of
embryo recovery procedures. Small number of high-quality
embryos was collected from donors for which pathogen
microorganisms were detected in flashing fluid samples.
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ñàäêè – â íàëè÷èè ñòåëüíîñòè ó ðåöèïèåíòà è ðîæäåíèè
òåëåíêà [4].  Êàê èçâåñòíî, íà ñîâðåìåííîì óðîâíå ðàçâèòèÿ
òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ êðóïíîãî ðîãàòîãî
ñêîòà, äî ñèõ ïîð îñòàåòñÿ íåðåøåííîé ïðîáëåìà íèçêîé
ïðèæèâëÿåìîñòè òðàíñïëàíòèðîâàííûõ ýìáðèîíîâ ó ðåöè-
ïèåíòîâ (îêîëî 50 % îò îáùåãî ÷èñëà èñïîëüçîâàííûõ
ðåöèïèåíòîâ) [2].

Êàê ïîêàçûâàåò ïðàêòèêà, ñðåäè ìíîæåñòâà ôàêòîðîâ,
âëèÿþùèõ íà ðåçóëüòàò ïðèæèâëÿåìîñòè òðàíñïëàíòèðî-
âàííûõ ýìáðèîíîâ, ñóùåñòâåííûìè ÿâëÿþòñÿ êà÷åñòâî è
æèçíåñïîñîáíîñòü ïåðåñàæèâàåìîãî ýìáðèîíà [1, 3]. Òàê-
æå ïðåäïîëàãàåòñÿ, ÷òî ôàêòîðîì, êîòîðûé ìîæåò çíà÷è-
òåëüíî âëèÿòü íà êà÷åñòâî è æèçíåñïîñîáíîñòü ýìáðèîíîâ
êðóïíîãî ðîãàòîãî ñêîòà, ÿâëÿåòñÿ ñîñòàâ ìèêðîôëîðû ðåï-
ðîäóêòèâíûõ îðãàíîâ êîðîâû-äîíîðà. Â ñâÿçè ñ ýòèì, àêòó-
àëüíûì ÿâëÿåòñÿ âîïðîñ èçó÷åíèÿ âëèÿíèÿ ïàòîãåííîé
ìèêðîôëîðû íà ðàííåå ðàçâèòèå è æèçíåñïîñîáíîñòü ýìá-
ðèîíîâ, â ïðîöåññå òåõíîëîãèè ýìáðèîòðàíñôåðà.

Èñõîäÿ èç âûøåèçëîæåííîãî, íàìè áûëà ïîñòàâëåíà
öåëü – èçó÷èòü ìèêðîáèîëîãè÷åñêèå ïîêàçàòåëè ýëëþèðî-
âàííîé æèäêîñòè, ïîëó÷åííîé â ïðîöåññå âûìûâàíèÿ ýìá-
ðèîíîâ ó òåëîê è êîðîâ-äîíîðîâ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

Íàñòîÿùèå èññëåäîâàíèÿ âûïîëíåíû íà 100 æèâîòíûõ
(êîðîâû– n = 69; òåëêè – n = 31). Èíäóêöèÿ ïîëèîâóëÿòîð-
íîé ðåàêöèè ÿè÷íèêîâ êîðîâ-äîíîðîâ ýìáðèîíîâ ïðîâîäè-
ëè ñ èñïîëüçîâàíèåì ïðåïàðàòà "Ïëþñåò" (Èñïàíèÿ) â äîçå
1000 ÈÅ (50 Àðìîðîâñêèõ åäèíèö) èç ðàñ÷åòà íà îäíî
æèâîòíîå. Îñóùåñòâëÿëè âîñüìèêðàòíîå ââåäåíèè ïðåïàðàòà
ñ èíòåðâàëîì 12 ÷ (óòðî-âå÷åð) íà 9 - 12 äåíü ïîëîâîãî öèêëà
â óáûâàþùèõ äîçàõ (50 ÀÅ, 3; 3; 2,5; 2,5; 2; 2; 1,5; 1,5 ìë/ãîë.).
Èçâëå÷åíèå ýìáðèîíîâ ïðîâîäèëè íåõèðóðãè÷åñêèì ñïîñî-
áîì íà ñåäüìîé äåíü èíäóöèðîâàííîãî ïîëîâîãî öèêëà. Ìîð-
ôîëîãè÷åñêóþ îöåíêó ýìáðèîíîâ ïðîâîäèëè ñ èñïîëüçîâàíè-
åì ñòåðåîìèêðîñêîïîâ Nicon SMZ1270, SMZ745.

Â ñîîòâåòñòâèè ñ ïîñòàâëåííîé íàìè öåëüþ, îáúåêòîì
èññëåäîâàíèé ñëóæèëà ýëþèðîâàííàÿ æèäêîñòü èç ïîëîñòè
ìàòêè, à òàêæå ýìáðèîíû êðóïíîãî ðîãàòîãî ñêîòà. Ýëþè-
ðîâàííóþ æèäêîñòü îòáèðàëè â ñòåðèëüíóþ åìêîñòü âî
âðåìÿ âûìûâàíèÿ è ïðîïóñêà ÷åðåç ôèëüòð äëÿ ñáîðà ýìá-
ðèîíîâ. Ïîñëå çàáîðà ìàòåðèàë äîñòàâëÿëñÿ â ëàáîðàòî-
ðèþ, â òå÷åíèå äâóõ ÷àñîâ. Ïîñëå òîãî, êàê ìàòåðèàë áûë
äîñòàâëåí, èç íåãî äåëàëèñü ïîñåâû ïîâåðõíîñòíûì ñïîñî-
áîì íà ñðåäû Ïëîñêèðåâà, Ýíäî, íà 5%-é êðîâÿíîé è æåë-
òî÷íî-ñîëåâîé àãàð (ÆÑÀ) â êîëè÷åñòâå 0,05 ìë ñ ïîñëåäó-
þùèì ðàñòèðàíèåì øïàòåëåì. Äëÿ îïðåäåëåíèÿ àíàýðîá-
íîé è ôàêóëüòàòèâíî-àíàýðîáíîé ìèêðîôëîðû ïðîâîäèëè
ãëóáèííûé ïîñåâ 1 ìë ýëþèðîâàííîé æèäêîñòè íà ëàêòîà-
ãàð è ãèäðàëèçàòíî-ìîëî÷íóþ ñðåäó.

Âñå ïîñåâû ïîäâåðãàëè èíêóáàöèè ïðè òåìïåðàòóðå
37îÑ, òàê íà ñðåäàõ Ïëîñêèðåâà, ÆÑÀ, Ëåâèíà, Ýíäå - 24
÷àñà, íà 5%–îì êðîâÿíîì àãàðå – 48 ÷àñîâ, íà ëàêòîàãàðå è
ãèäðîëèçàòíî-ìîëî÷íîé ñðåäå – 5 ñóòîê.

Îòáèðàëè 3 – 5 êîëîíèé ñ îáùèìè êóëüòóðàëüíûìè
ñâîéñòâàìè è ïðîèçâîäèëè ïåðåñåâ íà ñêîøåííûé ìÿñî-
ïåïòîííûé àãàð (ÌÏÀ), êîòîðûé ïîäâåðãàëñÿ èíêóáàöèè
ïðè òåìïåðàòóðå 37îÑ 24 ÷àñà.

Ñ êóëüòóð, âûðîñøèõ íà ëàêòîàãàðå è ãèäðîëèçàòíî-
ìîëî÷íîé ñðåäå, äåëàëèñü ìàçêè ñî âñåõ êîëîíèé è îêðàøè-
âàëèñü ïî Ãðàìó, êîòîðûå ïîäâåðãàëèñü ìèêðîñêîïèè.

Äëÿ îïðåäåëåíèÿ ïîäâèæíîñòè ìèêðîîðãàíèçìîâ, ñî
ñêîøåííîãî ÌÏÀ äåëàëñÿ ïîñåâ íà ïîëóæèäêèé ÌÏÀ. Äëÿ
îïðåäåëåíèÿ êóëüòóðàëüíûõ ñâîéñòâ â æèäêèõ ñðåäàõ ïðî-
âîäèëè ïîñåâ íà ìÿñî-ïåïòîííûé áóëüîí. Äëÿ èñêëþ÷åíèÿ
îêñèäàçîïîëîæèòåëüíîé ôëîðû ïðîâîäèëè îêñè-òåñò.

Ñ öåëüþ èçó÷åíèÿ áèîõèìè÷åñêîé àêòèâíîñòè, ïðîâî-
äèëè òåñòû ñ èñïîëüçîâàíèåì ñèñòåì èíäèêàòîðíûõ áó-
ìàæíûõ äëÿ èäåíòèôèêàöèè ìèêðîîðãàíèçìîâ (íàáîð ¹2
äëÿ ìåæðîäîâîé è âèäîâîé äèôôåðåíöèàöèè ýíòåðîáàêòå-
ðèé), à òàêæå ïîñåâû íà ôåíèëàëàíèí àãàð, ñðåäó Îëüêå-
íèöêîãî è ÌÏÁ ñ äîáàâëåíèåì òðåïòîôàíà. Èíäîëîîáðàçî-
âàíèå îïðåäåëÿëè ñ ðåàêòèâîì Êîâà÷à. Ïðè îáíàðóæåíèè
êóëüòóðàëüíî ñîîòâåòñòâóþùèõ êîëîíèé êîêêîâîé ôëîðå
ïðîâîäèëè áèîõèìè÷åñêèå òåñòû ñ èñïîëüçîâàíèåì íàáî-
ðîâ äëÿ êîêêîâûõ ôîðì è ñòàâèëè ðåàêöèþ íà êîàãóëàçó ñ
ïëàçìîé êðîëèêà è ðåàêöèþ Ôîãåñà - Ïðîñêàóýðà.

Ðåçóëüòàòû èññëåäîâàíèé

Ïðè ïðîâåäåíèè áàêòåðèîëîãè÷åñêîãî èññëåäîâàíèÿ
ýëþèðîâàííîé æèäêîñòè áûëè âûäåëåíû ñëåäóþùèå ãðóï-
ïû ìèêðîîðãàíèçìîâ. Ó êîðîâ: êîêêè – ó 37,93% ïðîá
ýëþèðîâàííîé æèäêîñòè, ýíòåðîáàêòåðèè – ó 68,97%,
Candida – ó 10,34%. Ó òåëîê: êîêêè – ó 40 % ïðîá ýëþèðî-
âàííîé æèäêîñòè è ýíòåðîáàêòåðèè – â 60,00%.

Ðîñò ìèêðîîðãàíèçìîâ íàáëþäàëè â 29 ïðîáàõ èç 69
(42,03%), âçÿòûõ ó êîðîâ, 57,97% ïðîá áûëè ñòåðèëüíûìè. Ó
òåëîê ìèêðîîðãàíèçìû îáíàðóæåíû â 32,26% (10 ïðîá) ñëó-
÷àåâ è â 67,74 % ïðîáû áûëè ñòåðèëüíûìè, ÷òî íà 9,77 %
áîëüøå ÷åì ó êîðîâ. Ðåçóëüòàòû ðàñïðîñòðàíåíèÿ ìèêðîîðãà-
íèçìîâ â ýëþèðîâàííîé æèäêîñòè ïðåäñòàâëåíû â òàáëèöå 1.

Äëÿ áîëüøèíñòâà ïðîá, îòîáðàííûõ ó êîðîâ, áûëî õàðàê-
òåðíî íàëè÷èå ìèêðîîðãàíèçìîâ â ðàçíûõ ñî÷åòàíèÿõ. Òàê, E.
coli â ìîíîêóëüòóðå íàáëþäàëàñü òîëüêî ó 6,90 % ïðîá. Â 41,38
% ñëó÷àÿõ áûëà îáíàðóæåíà àññîöèàöèÿ E. coli ñ Providencia
sp. â (10,34 % ñëó÷àåâ), ñ Klebsiella sp. (10,34 %, â òîì ÷èñëå
6,90 % ñ K. ozaenae è 3,45 % ñ K. pneumoniae), ñ Serratia sp – â
îäíîì ñëó÷àå, êàê è ñ Proteus vulgaris. Êðîìå òîãî, íàáëþäàëè
ñî÷åòàíèå E. coli ñ êîêêîâûìè ôîðìàìè ìèêðîîðãàíèçìîâ – ñî
ñòàôèëîêîêêîì â 3 ñëó÷àÿõ (10,34 %), â òîì ÷èñëå ñ S. aureus

– 6,90 % è S. epidermidis â 3,45% ñëó÷àåâ.
Êðîìå äâîéíûõ àññîöèàöèé ñ E. coli, ó îä-
íîãî æèâîòíîãî áûëî âûÿâëåíî íåñêîëüêî
âèäîâ ìèêðîîðãàíèçìîâ – Pseudomonas
aeruginosa, S. aureus è S. epidermidis.

Ïðîàíàëèçèðîâàâ êîëè÷åñòâåííî-êà-
÷åñòâåííûé ñîñòàâ ýìáðèîñáîðîâ, ïîëó-
÷åííûõ îò êîðîâ-äîíîðîâ, íàìè áûëî îò-
ìå÷åíî, ÷òî êà÷åñòâî ýìáðèîíîâ, ïîëó-
÷åííûõ îò æèâîòíûõ ñ îáíàðóæåííîé E.
coli â ìîíîêóëüòóðå, âàðüèðîâàëî îò îò-
ëè÷íîãî äî óñëîâíî ãîäíîãî, ÷òî ñâèäå-
òåëüñòâóåò î çàíîñå äàííîãî ìèêðîîðãà-
íèçìà âî âðåìÿ âûìûâàíèÿ ýìáðèîíîâ,
òîãäà êàê âî âñåõ îñòàëüíûõ ñëó÷àÿõ (ñ
ñî÷åòàííîé èíôåêöèåé) íàõîäèëè ëèøü
ýìáðèîíû óñëîâíî-ãîäíûå èëè óäîâëåò-
âîðèòåëüíîãî êà÷åñòâà. Ó îäíîé êîðîâû-
äîíîðà áûëà îáíàðóæåíà Klebsiella sp.
äâóõ âèäîâ K. ozaenae è K. pneumoniae,
ïðè ýòîì, ïîëó÷åííûé åäèíè÷íûé ýìá-
ðèîí áûë óäîâëåòâîðèòåëüíîãî êà÷åñòâà.
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Òàêæå â èññëåäîâàíèè ó îäíîãî æèâîòíîãî îòìå÷àëîñü
íàëè÷èå P. vulgaris â ñî÷åòàíèè ñ Citrobacter spç è
Corynebacterium renale è ó åùå îäíîé êîðîâû – êîìáèíàöèÿ
C. renale ñ P. aeruginosa. Ïðè âñåõ ýòèõ ñî÷åòàíèÿõ ïîëó÷åí-
íûå ýìáðèîíû áûëè êëàññèôèöèðîâàíû êàê óäîâëåòâîðè-
òåëüíûå èëè óñëîâíî-ãîäíûå.

Â îäíîì èç ñëó÷àåâ áûëà îáíàðóæåíà P. aeruginosa â
ìîíîêóëüòóðå, ïðè ýòîì êà÷åñòâî âñåõ 15 ïîëó÷åííûõ ýìá-
ðèîíîâ áûëî íà íèçêîì óðîâíå (óäîâëåòâîðèòåëüíîãî è
óñëîâíî-ãîäíîãî). Ñðåäè êîðîâ â 10,34 % ñëó÷àåâ íàáëþäà-
ëè ðîñò äðîææåïîäîáíûõ ãðèáîâ Candida albicus, ÷òî, âåðî-
ÿòíî, ñâÿçàíî ñ ïðîâåäåíèåì ó æèâîòíîãî äëèòåëüíîé àíòè-
áèîòèêîòåðàïèè äî íà÷àëà ïðîöåäóð èíäóêöèè ïîëèîâóëÿ-
öèè. Ïðè ýòîì, ó âñåõ òðåõ êîðîâ ïîñëå ïðîâåäåíèÿ ïðîöå-
äóðû âûìûâàíèÿ, ýìáðèîíû îòñóòñòâîâàëè.

 Ñòàôèëîêîêêè áûëè îáíàðóæåíû â 13 (44,83 %) ïðî-
áàõ, â 10,34 % ñëó÷àåâ îíè áûëè â ñî÷åòàíèè ñ äðóãèìè
ìèêðîîðãàíèçìàìè: S. aureus ñ Streptococcus sp â 3,45 %, S.
aureus ñ S. epidermidis â 3,45 %. Â ýòèõ ñëó÷àÿõ  ýìáðèîíû
êëàññèôèöèðîâàíû êàê óñëîâíî-ãîäíûå. Èç ñåìè ýìáðèî-
íîâ, ïîëó÷åííûõ îò êîðîâû ñ âûÿâëåííûìè S. epidermidis ñ
Citrobacter sp. è Serratia sp., îäèí ýìáðèîí áûë óäîâëåòâî-
ðèòåëüíîãî êà÷åñòâà, îñòàëüíûå – óñëîâíî-ãîäíûìè. Â 13,79
% ñëó÷àåâ ñ âûÿâëåííûì S. aureus â ìîíîêóëüòóðå èç âîñü-
ìè ïîëó÷åííûõ ýìáðèîíîâ âñå áûëè êëàññèôèöèðîâàíû
êàê óñëîâíî-ãîäíûå.

Ïðè àíàëèçå ìèêðîáèîëîãè÷åñêîãî ñîñòàâà ýëþèðî-
âàííîé æèäêîñòè ó òåëîê áûëî âûÿâëåíî, ÷òî ìèêðîôëîðà
ïðåäñòàâëåíà E. coli â 60,00 % ñëó÷àåâ, è êîêêîâûìè ôîð-
ìàìè –â 40,00 %. Ïðè ýòîì íåîáõîäèìî îòìåòèòü, ÷òî âñå
ìèêðîîðãàíèçìû íàáëþäàëèñü â ìîíîêóëüòóðå. Ïðè îáíà-

ðóæåíèè E. coli ëèøü â
ïîëîâèíå ñëó÷àåâ ýìáðè-
îíû áûëè êëàññèôèöè-
ðîâàíû êàê óñëîâíî-ãîä-
íûå è óäîâëåòâîðèòåëü-
íûå, à â îñòàëüíûõ ñëó-
÷àÿõ èìåëè ðàçíóþ îöåí-
êó, îò îòëè÷íîãî, òàê è
äî óñëîâíî-ãîäíîãî, ÷òî
ãîâîðèò îá çàíåñåíèè E.
coli âî âðåìÿ ïðîöåäóðû
âûìûâàíèÿ, è ëèøü â
ïîëîâèíå ñëó÷àåâ î íà-
ëè÷èè äàííîãî ìèêðîîð-
ãàíèçìà â ïîëîñòè ìàò-
êè.

S. aureus íàáëþäàëè
ó äâóõ (20,00 %) æèâîò-
íûõ, è â îáîèõ ñëó÷àÿõ
èç 22 ýìáðèîíîâ âñå íà-
õîäèëèñü â ãðóïïå óñëîâ-
íî-ãîäíûõ. Êðîìå S.
aureus, ìû òàêæå îáíà-
ðóæèâàëè Streptococcus
sp. â 20 % ïðîá ñ òåì æå
ðåçóëüòàòîì ïî êà÷åñòâó
ýìáðèîíîâ. Òàêèì îáðà-
çîì, â ïðîöåññå èññëåäî-
âàíèÿ âûÿâëåíî, ÷òî ó äî-
íîðîâ, â îáðàçöàõ ýëþè-
ðîâàííîé æèäêîñòè êîòî-
ðûõ áûëà âûÿâëåíà ïàòî-
ãåííàÿ ìèêðîôëîðà, íà-
áëþäàëîñü íèçêîå êîëè-
÷åñòâî êà÷åñòâåííûõ ýì-
áðèîíîâ, èçâëå÷åííûõ èç
ðåïðîäóêòèâíûõ îðãàíîâ.
Íåîáõîäèìî ïðîâåäåíèå
äîïîëíèòåëüíûõ èññëåäî-
âàíèé, íàïðàâëåííûõ íà
îïðåäåëåíèå âîçäåéñòâèÿ

ïàòîãåííîé ìèêðîôëîðû íà ðàçâèòèå è æèçíåñïîñîáíîñòü
ýìáðèîíîâ ïðè èñïîëüçîâàíèè òåõíîëîãèè òðàíñïëàíòàöèè
ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà.
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Ìîíèòîðèíã ìûøåâèäíûõ ãðûçóíîâ â
Çàïàäíî-Êàçàõñòàíñêîé îáëàñòè è
ìåòîäû äåðàòèçàöèè íà êîìïëåêñàõ
ïðîìûøëåííîãî ïòèöåâîäñòâà

Íóðàëèåâ Å.Ð., ê.á.í. ñîèñêàòåëü, ãëàâíûé âåòåðèíàðíûé
âðà÷ ïòèöåôàáðèêè àãðîõîëäèíãà ÒÎÎ "ÀÊÀÑ".
Ðåñïóáëèêà Êàçàõñòàí. Çàïàäíî-Êàçàõñòàíñêàÿ îáëàñòü,
ãîðîä Óðàëüñê, ï. Äåðêóë, óë. Ìîëîäåæíàÿ,5"à" Å-mail:
Nuraliev-71@ mail.ru

Êëþ÷åâûå ñëîâà: ïòèöû, êðîññ, ãðûçóíû, äåðàòèçà-
öèÿ, àíòèêîàãóëÿíòû, òîêñè÷íîñòü, ùåëî÷íîé ðåçåðâ.

Ðåçþìå. Â ñòàòüå èçëîæåíû, äàííûå ìîíèòîðèíãà ìû-
øåâèäíûõ ãðûçóíîâ â Çàïàäíî-Êàçàõñòàíñêîé îáëàñòè äëÿ
àíàëèçà âûÿâëåíèÿ î÷àãà áîëåçíåé ëþäåé ãåìîððàãè÷åñêîé
ëèõîðàäêîé ñ ïî÷å÷íûì ñèíäðîìîì.  Áîëüíûå ëþäè îáíà-
ðóæèâàþòñÿ ãëàâíûì îáðàçîì â ñåâåðíîé ÷àñòè äîëèíû ð.
Óðàë, çàñåëåííîé ðûæåé ïîëåâêîé è èìååò ñâîþ äèíàìèêó.
Ïèê àêòèâíîñòè ïðèõîäèòñÿ íà õîëîäíûé ïåðèîä ãîäà (îê-
òÿáðü àïðåëü). Ëåòîì àêòèâíîñòü ñíèæàåòñÿ äî ìèíèìóìà,
òàê êàê ìèíèìèçèðóåòñÿ êîíòàêò ëþäåé ñ õàíòàâèðóñîì. Â
öåëîì ïî äîëèíå ð. Óðàë èíäåêñ äîìèíèðîâàíèÿ ðûæåé
ïîëåâêè ñîñòàâèë 14,5%. Òàê æå â ñòàòüå ïðåäñòàâëåíû ïÿòü
ñåðèé  ïî èçó÷åíèþ íàðîäíîé äåðàòèçàöèè, ïðèìåíåíèÿ
ÿäîâ îñòðîãî äåéñòâèÿ è àíòèêîàãóëÿíòîâ ïåðâîãî è âòîðî-
ãî ïîêîëåíèÿ íà ðàçëè÷íûõ ó÷àñòêàõ ïðîìûøëåííîãî ïòè-
öåâîäñòâà. Â ìàñëîöåõå äëÿ èçãîòîâëåíèÿ øðîòà è æìûõà
äëÿ ïòèö, â ýëåâàòîðàõ ÕÕÏ íà íèæíèõ ãàëåðåÿõ ïóíêòà
ïðèåìà êîðìà è â çåðíîõðàíèëèùàõ äëÿ ïðîìûøëåííîãî
ïòèöåâîäñòâà îïèñàíà äåðàòèçàöèÿ ôóìèãàöèåé ñåðíûìè
øàøêàìè. Â ñòàòüå èçëîæåí ýêñïåðèìåíò äåéñòâèÿ àíòèêî-
àãóëÿíòîâ íà îðãàíèçì ïòèö ðàçíîãî âîçðàñòà. Öûïëÿò â
âîçðàñòå 20 ñóòîê êðîññà "Õàéñåêñ Áðàóí" êîðìèëè ïðî-
òðàâëåííûì çåðíîì ñîãëàñíî èíñòðóêöèè ïî ïðèìåíåíèþ
ïðåïàðàòà äëÿ ïðîòðàâëåíèÿ ãðûçóíîâ â òå÷åíèå äâóõ íå-
äåëü, ïî èñòå÷åíèè äàííîãî âðåìåíè äâå íåäåëè äàâàëè
äâîéíóþ äîçó, åùå ÷åðåç äâå íåäåëè òðîéíóþ äîçó, áåç
ñìåðòåëüíîãî èñõîäà. Ïðîáû ðåàêöèè àíòèêîàãóëÿíòà íà
áîðîäêå êóð-íåñóøåê âûÿâèëè òîëüêî íåçíà÷èòåëüíóþ ïðè-
ïóõëîñòü è ãèïåðåìèþ, êîòîðàÿ ðàññàñûâàëàñü â òå÷åíèå
äíÿ. Áèîõèìè÷åñêèå èññëåäîâàíèÿ êðîâè ïòèö, ïîëó÷àâ-
øèõ àíòèêîàãóëÿíòû ïîêàçàëè ïîâûøåíèå ùåëî÷íîãî ðå-
çåðâà êðîâè è ùåëî÷íîé ôîñôàòàçû ñ ðàçâèòèåì àëêîëîçà,
à ãåìàòîëîãè÷åñêèå – ñíèæåíèå êîëè÷åñòâà òðîìáîöèòîâ.

Äëÿ êóð-íåñóøåê ìíîãîêðàòíûå äîçû ÷èñòîãî ÿäà àíòèêî-
àãóëÿíòà, â äîçå 1700–1900ìã íà 1 êã âåñà îêàçàëèñü íå
ñìåðòåëüíû.

Ââåäåíèå

Çàùèòà ñåëüñêîãî õîçÿéñòâà, ñïåöèàëèçèðóþùàÿñÿ íà
ïðîèçâîäñòâå ìÿñà ïòèöû è ïèùåâûõ ÿèö îò çàíîñà âîçáó-
äèòåëåé èíôåêöèîííûõ çàáîëåâàíèé åñòü îäíà èç ãëàâíûõ
çàäà÷ âåòåðèíàðíûõ ìåðîïðèÿòèé. Íàðÿäó ñ ïåðèîäè÷åñêè
îñóùåñòâëÿåìûìè â ïòèöåâîäñòâå ìåðàìè íåîáõîäèìî
ïîñòîÿííî âåñòè áîðüáó ñ ãðûçóíàìè, òî åñòü ïðîâîäèòü
äåðàòèçàöèþ. [1,2,3]

Äåðàòèçàöèÿ (îò ëàò. de-îòðèöàòü, è rattus-êðûñà), êðû-
ñîèñòðåáëåíèå. [4,5,6]. Ñàìûé ðàñïðîñòðàíåííûé è ðåçóëü-
òàòèâíûé õèìè÷åñêèé ñïîñîá áîðüáû –   ïîäêëàäûâàíèå â
íîðû îòðàâëåííûõ ïðèìàíîê, òî åñòü ïèùåâûõ ïðîäóêòîâ,
ñ äîáàâëåíèåì ÿäîâ. [7,8]

Monitoring of mouse-like rodents in the
West-Kazakhstan region and methods
of deratization at industrial poultry
farming complexes
Nuraliyev Y.R., Candidate of Biological Sciences,doctoral
candidate, the chief veterinarian of the poultry farms of the
agricultural holding LLP "AKAS", West-Kazakhstan region,
Uralsk city, Derkul village, Molodezhnay street, 5"a". Å-
mail: Nuraliev-71@mail.ru

Key words: poultry, cross, rodents, deratization,
anticoagulants, toxicity, alkaline reserve.

Abstract. The present article sets out a data about the
influence of anticoagulants make to the poultry's organism in
different ages. In the cross "Highsex-Brown"20-days
agedchickenswere feeding with poisoned grain according to the
instructionsfor poisoning rodentswithin two weeks.After two
weeks a double dose, again after two weeks a triple dose.

Chickens from experimental group have seenruffled feathers,
depressed state, asphyxia, howeverwith non-fatal incidents.
Reactionsamples on the beard of laying henshave showna slight
swelling and flushing, which was disappeared during the day.

Blood'sbiochemical research of thepoultrywhich was
receiving anticoagulants has showed an increase in the alkaline
blood reserve and alkaline phosphatase with the development of
alkalosis, and with a hematological decrease in the number of
platelets.

For laying hens, multiple doses of anticoagulant venom, at
a dose of 1,700-1900 mg per kg of body weight were not fatal.
Poultryand eggs'laboratory studies from experimental group
who received anticoagulants such as pesticides, toxic elements,
antibiotics, and microbiological studies such as QMAFAnM,
pathogenic, are including salmonella, L.monocytogenes not
higher than GOST standards or not detected.

Based on the conducted experiments, it follows that the use
of anticoagulants for rodents during deratization is not toxic to
poultry. In conclusion, we can assume that it makes sense to use
not acute poisons, but anticoagulants to poison rodents for the
conservation of poultry in the nature, since they not effect to
chickens that eat rodents, poisoned with anticoagulants.
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Íåîáõîäèìîñòü èçó÷åíèÿ íîâûõ ðîäåíòèöèäíûõ
ñðåäñòâ çàâèñèò îò âîïðîñîâ, ñâÿçàííûõ ñ ìåõàíèçìîì
äåéñòâèÿ ýòèõ âåùåñòâ è ïðåäîòâðàùåíèåì ðîñòà àäàïòàöè-
îííîãî ïðîöåññà, ÷òî âîçäåéñòâóåò íà äåéñòâåííîñòü ðî-
äåíòèöèäíîãî ñðåäñòâà è äàñò âîçìîæíîñòü ïðåäñêàçûâàòü
ôèçèîëîãè÷åñêîå âëèÿíèå íà îðãàíèçì ñåëüñêîãî ñêîòà,
ïòèö è ãðûçóíîâ. [9]

Ñóùåñòâóåò ìíåíèå, ÷òî äëÿ ïðåäîòâðàùåíèÿ ðàçâèòèÿ
ðåçèñòåíòíîñòè ó ãðûçóíîâ íåîáõîäèìî ïðîâîäèòü ðîòà-
öèþ ðîäåíòèöèäîâ. Ýòî âåðíî òîëüêî â òîì ñëó÷àå, åñëè
ïðåïàðàòû èìåþò ðàçíûé ìåõàíèçì äåéñòâèÿ íà æèâîé
îðãàíèçì. Íàïðèìåð, ÿäû îñòðîãî äåéñòâèÿ ñëåäóåò ïðèìå-
íÿòü ïîñëå àíòèêîàãóëÿíòîâ è íàîáîðîò. Áåññèñòåìíàÿ ðî-
òàöèÿ ïðåïàðàòîâ èç ãðóïïû àíòèêîàãóëÿíòîâ ñ îäíèì è òåì
æå ìåõàíèçìîì äåéñòâèÿ, ìîæåò âûçâàòü ó ãðûçóíîâ áîëåå
áûñòðîå ôîðìèðîâàíèå ðåçèñòåíòíîñòè. Ðåçèñòåíòíîñòü
áóäåò òåì âûøå, ÷åì òîêñè÷íåå ðîäåíòèöèäíûé àíòèêîàãó-
ëÿíò. Ðîòàöèÿ ïðåïàðàòîâ â ñòîðîíó íèçêîé òîêñè÷íîñòè íå
ýôôåêòèâíà. [10]

Ïî ñâåäåíèÿì, "Ðååñòðà ëåêàðñòâåííûõ ñðåäñòâ äëÿ
æèâîòíûõ è êîðìîâûõ äîáàâîê" 2007 ãîäà, ïðåïàðàòèâíûå
ôîðìû, îñíîâàííûå íà äèôåíàöèíå, èçîèíäàíå, ýòèëôåíà-
öèíå è õëîðôàöèíîíå çàôèêñèðîâàíû è ïðèìåíÿþòñÿ â
âèäå ðîäåíòèöèäíûõ ñðåäñòâ. [11]

Ïðîòèâîñòîÿíèå ãðûçóíàì âåäåòñÿ óæå äàâíî è âñåâîç-
ìîæíûìè ñðåäñòâàìè, íî ëèøü â ïîñëåäíèå äåñÿòèëåòèÿ,
áûëè âûÿâëåíû ïóòè ê ðàäèêàëüíîìó èñòðåáëåíèþ êðûñ.

Ìåòîäèêà èññëåäîâàíèÿ

Ðàáîòà âûïîëíåíà â óñëîâèÿõ ïòèöåôàáðèêè ÒÎÎ Àã-
ðîôèðìà "ÀÊÀÑ", Çàïàäíî-Êàçàõñòàíñêîé îáëàñòè Ðåñ-
ïóáëèêè Êàçàõñòàí â ïåðèîä ñ 2009ã. ïî 2018 ã.

Ëàáîðàòîðíûå èññëåäîâàíèÿ êðîâè ïðîâåäåíû â Íàó÷-
íî-èññëåäîâàòåëüñêîì èíñòèòóòå áèîòåõíîëîãèè â Àãðàð-
íî-òåõíè÷åñêîì óíèâåðñèòåòå èì. Æàíãèð-õàíà Çàïàäíî-
Êàçàõñòàíñêîé îáëàñòè. Â ñîîòâåòñòâèè ñ ïîñòàâëåííûìè
çàäà÷àìè áûëî ïðîâåäåíî 5 ñåðèé íàó÷íî-õîçÿéñòâåííûõ
îïûòîâ.

Äàííûå ìíîãîëåòíèõ íàáëþäåíèé çà î÷àãàìè ãåìîððà-
ãè÷åñêîé ëèõîðàäêè ñ ïî÷å÷íûì ñèíäðîìîì â Çàïàäíî-
Êàçàõñòàíñêîé îáëàñòè âûÿâèëè òðè î÷åíü âàæíûå ýêîëî-
ãîçîîãåîãðàôè÷åñêèå çàêîíîìåðíîñòè. Êàê âèäíî ñ òàáëè-
öû ¹1 íà çíà÷èòåëüíóþ îáøèðíîñòü î÷àãà, âêëþ÷àþùåãî
âìåñòå ñ ïîòåíöèàëüíî î÷àãîâîé òåððèòîðèåé äî 2/3 îáëà-

ñòè áîëüíûå ëþäè îáíàðóæèâàþòñÿ ãëàâíûì îáðàçîì â
ñåâåðíîé ÷àñòè äîëèíû ð. Óðàë, çàñåëåííîé ðûæåé ïîëåâ-
êîé. Âòîðàÿ çàêîíîìåðíîñòü îòíîñèòñÿ ê ñåçîííîé àêòèâ-
íîñòè î÷àãîâ. Ìíîãîëåòíåå, ñêâîçíîå, íà ïðîòÿæåíèå âñåãî
ãîäà, íàáëþäåíèå çà î÷àãàìè ãåìîððàãè÷åñêîé ëèõîðàäêè ñ
ïî÷å÷íûì ñèíäðîìîì, ïîêàçàëî, ÷òî àêòèâíîñòü î÷àãîâ
èìååò ñâîþ äèíàìèêó. Ïèê àêòèâíîñòè ïðèõîäèòñÿ íà õî-
ëîäíûé ïåðèîä ãîäà (îêòÿáðü àïðåëü). Ëåòîì àêòèâíîñòü
ñíèæàåòñÿ äî ìèíèìóìà, ñ íàðàñòàíèåì ê îêòÿáðþ. Ýòà
îñîáåííîñòü îáóñëîâëåíà òðåòüåé çàêîíîìåðíîñòüþ-àêòèâ-
íîñòüþ ðûæåé ïîëåâêè, êîòîðàÿ óâåëè÷èâàåòñÿ â õîëîäíîå
âðåìÿ ãîäà è ñíèæàåòñÿ â ëåòíèé ïåðèîä. Àêòèâíîñòü çâåðü-
êîâ îïðåäåëåíà ïî ïîïàäàåìîñòè â îðóäèÿ ëîâà. Ýòè òðè
ôàêòîðà äîïîëíÿþòñÿ âàæíîé ýïèäåìèîëîãè÷åñêîé çàêî-
íîìåðíîñòüþ, çàêëþ÷àþùåéñÿ â òîì, ÷òî äîëèíà ð. Óðàë
îñîáåííî ïðèâëåêàòåëüíà è ïîñåùàåìà ëþäüìè â îñåííåå
âðåìÿ (çàãîòîâêà ñåíà è äðîâ, ñáîð ÿãîä è ãðèáîâ è ò.ä.).  Ê
ýòîìó ñëåäóåò äîáàâèòü è äëèòåëüíîñòü îòíîñèòåëüíî òåï-
ëîãî ïåðèîäà îñåíüþ, îò ÷åãî çàâèñèò ïîñåùàåìîñòü ëåñ-
íûõ óãîäèé ð. Óðàë è åãî ïðèòîêîâ ýòîò ïåðèîä, ÷òî â ñâîþ
î÷åðåäü îïðåäåëÿåò äëèòåëüíîñòü âðåìåíè, çà êîòîðîå âîç-
ìîæåí êîíòàêò ëþäåé ñ õàíòàâèðóñîì. Â öåëîì ïî äîëèíå
ð. Óðàë èíäåêñ äîìèíèðîâàíèÿ ðûæåé ïîëåâêè ñîñòàâèë
14,5% ÷òî ÿâëÿåòñÿ äîñòàòî÷íî âûñîêèì ïîêàçàòåëåì, ïî-
ñêîëüêó ñ ó÷åòîì íàðàñòàíèÿ ýòîãî ïîêàçàòåëÿ çà ñ÷åò ðîñòà
àêòèâíîñòè îí â îñåííèé ïåðèîä ìîæåò óäâîèòüñÿ.

Äëÿ ïîäãîòîâêè è èçãîòîâëåíèå ýôôåêòèâíîé îòðàâ-
ëåííîé ïðèìàíêè ó÷èòûâàëè õàðàêòåð ïðîèçâîäñòâà, íà
êîòîðîì ïëàíèðóåòñÿ ïðèìåíåíèå àíòèêîàãóëÿíòîâ. Òàê,
íà çåðíî ïðè¸ìíûõ ñòàíöèÿõ, ñêëàäàõ õðàíåíèÿ è ïåðåðà-
áîòêè õëåáíûõ êîìáèíàòàõ è â ïòè÷íèêàõ ê ïðèìàíêå äî-
áàâëÿëè îáæàðåííîå ñàëî, êîï÷¸íîñòè. Íà ìÿñîêîìáèíàòå
è öåõàõ ïåðåðàáîòêè ìÿñî ïòèöû – ââîäèëè çåðíîâûå ïðè-
ìàíêè. Áîëüøîå êîëè÷åñòâî âèòàìèíà Ê ñîäåðæàò ëèñòüÿ
ëþöåðíû è ãíèþùàÿ ðûáíàÿ ìóêà, ÷òî íåîáõîäèìî ó÷èòû-
âàòü ïðè ïîäáîðå ïðèìàíêè è ïðîâåäåíèè îáðàáîòêè. Êðû-
ñû òàêæå ïîåäàëè ÿéöà, íàïàäàëè íà öûïëÿò, ÷àñòî êàëå÷à è
îòêóñûâàÿ èì ëàïêè, ïðîâàëèâøèåñÿ ñêâîçü ñåòêó. (Ðèñó-
íîê 1,2). Èíîãäà îíè ïðîãðûçàëè ñòåíêè è ïðîíèêàëè â
êëåòêó. Êðîìå òîãî, ó ïòèö ïðèñóòñòâèå êðûñ âûçûâàëî
ñèëüíîå áåñïîêîéñòâî è çëîáíîñòü. Áûëè ñëó÷àè ïðîíèêíî-
âåíèå â êëåòêè ñ ïòèöåé õîðüêà è ëàñêè, êîòîðûå âûñàñûâà-
ëè êðîâü ó ïòèö. (Ðèñóíîê3,4).
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  Ðåçóëüòàòû è èõ îáñóæäåíèÿ

Â ïåðâîé ñåðèè íàó÷íî-õîçÿéñòâåííûõ îïûòîâ â ïåðèîä ñ 2009
ãîäà äî 2010 ãîäà ïðîâîäèëè ñëåäóþùèå ñïîñîáû íàðîäíîé äåðàòè-
çàöèè: òîíêîðàçìîëîòûé ãèïñ ñìåøèâàëè ñ ñóõèì ìîëîêîì, ðÿäîì ñ
òàêîé ïðèìàíêîé ñòàâèëè ñîñóä ñ âîäîé, ãèïñ â æåëóäêå ïðåâðàùàë-
ñÿ â êàìåíü è ãðûçóí ïîãèáàë, èç îâñÿíîé êðóïû ãîòîâèëè âÿçêóþ
êàøó è òùàòåëüíî ïåðåìåøèâàëè åå ñ ìåëêèì áèòûì ñòåêëîì (îò
ïåðåãîðåâøèõ ýëåêòðî ëàìïî÷åê). Ïðåäëîæåííûå ìåòîäû íå òðåáóþò
áîëüøèõ ðàñõîäîâ è íàäåæíû â áîðüáå ñ ãðûçóíàìè.

Ó êðûñ ðàçâèòî ÷óâñòâî êàííèáàëèçìà. Ìû ëîâèëè è ñàæàëè â
äåðåâÿííóþ áî÷êó 7–8 êðûñ, çàòåì çàïèðàëè èõ â êëåòêó è äàâàëè

òîëüêî âîäó, áåç êîðìà. ×åðåç 2–3 äíÿ áîëåå
ñèëüíûå êðûñû ïîåäàþò îäíîãî ñëàáîãî. Â èòî-
ãå, â òå÷åíèå 3...4-õ íåäåëü îñòà¸òñÿ îäíà íàèáî-
ëåå ñèëüíàÿ êðûñà. Ïîñëå äâóõ-òð¸õ äíåé äîïîë-
íèòåëüíîé ãîëîäíîé äèåòû êðûñó âûïóñêàëè íà
âîëþ, è îíà íà÷èíàëà ñúåäàòü ñåáå ïîäîáíûõ
êðûñ. Â íàðîäå òàêèõ êðûñ íàçûâàþò "êðûñèíû-
ìè âîëêàìè". Åù¸ îäíà ìåòîäèêà: ïîãèáøèõ êðûñ,
îáëèâàëè áåíçèíîì è ñæèãàëè, îò çàïàõà êðûñè-
íîé ãàðè íà íåêîòîðîå âðåìÿ êðûñû èñ÷åçàëè.

Âî âòîðîé ñåðèè íàó÷íî-õîçÿéñòâåííûõ îïû-
òîâ â ïåðèîä ñ 2010 ãîäà äî 2011 ãîäó ïðèìåíÿëè
ÿäû îñòðîãî äåéñòâèÿ. Â íàèáîëüøåé ñòåïåíè
ïðèãîäíûìè äëÿ èñïîëüçîâàíèÿ â öåëÿõ äåðàòè-
çàöèè îêàçàëñÿ òÿæåëûé ïîðîøîê òåìíî-ñåðîãî
öâåòà – ôîñôèä öèíêà. Îí èìååò çàïàõ ôîñôîðè-
ñòîãî âîäîðîäà è ïî÷òè íå ðàñòâîðÿåòñÿ â âîäå.
Îáëàäàåò âûñîêîé òîêñè÷íîñòüþ äëÿ ëþäåé,
æèâîòíûõ è îñîáåííî äëÿ ïòèö. Âñòóïàÿ â ñîåäè-
íåíèå ñ ñîëÿíîé êèñëîòîé, ñîäåðæàùåéñÿ â æå-
ëóäî÷íîì ñîêå ôîñôèä öèíêà îáðàçóåò ãàçîîá-
ðàçíîå ñîåäèíåíèå, òî åñòü ôîñôîðèñòûé âîäî-
ðîä,  êîòîðûé äåéñòâóåò êàê ÿä. Åãî ñîäåðæàíèå
â êîëè÷åñòâå 0,01 ìã è âûøå íà ëèòð âîçäóõà
ÿâëÿåòñÿ îïàñíûì äëÿ ÷åëîâåêà è æèâîòíûõ.

Äåéñòâèå ôîñôèäà öèíêà óñèëèâàþò ïðè-
ìàíêè, ïîâûøàþùèå îòäåëåíèå æåëóäî÷íîãî
ñîêà, – ìÿñî, ðûáà, çåðíî. Äðîáíîå ïîñòóïëåíèå
ÿäà íå âûçûâàåò îòðàâëåíèÿ êðûñ. Âî âëàæíûõ
çàêèñàþùèõ ïðèìàíêàõ ôîñôèä öèíêà ðàçëàãà-
åòñÿ è òåðÿåò ñâîè òîêñè÷åñêèå ñâîéñòâà. Äåé-
ñòâèå ïðèìàíêè íà ñóõàðÿõ èëè çåðíå ñîõðàíÿåò-
ñÿ 9–12 ìåñÿöåâ. Íàáëþäàëèñü ñëó÷àè îòðàâëå-
íèÿ æèâîòíûõ è ïòèö ôîñôèäîì öèíêà ÷åðåç ãîä
ïîñëå ïðîâåäåíèÿ äåðàòèçàöèè.

Â òðåòüåé ñåðèè íàó÷íî-õîçÿéñòâåííûõ îïû-
òîâ â ïåðèîä ñ 2011 ãîäà ïî 2018 ãîäû àïðîáèðî-
âàëè ïðèìåíåíèå àíòèêîàãóëÿíòîâ ïåðâîãî è âòî-
ðîãî ïîêîëåíèÿ íà ðàçëè÷íûõ ó÷àñòêàõ ïðîìûø-
ëåííîãî ïòèöåâîäñòâà.

Ìû ïðèìåíÿëè ãîòîâûå ðîòåíäàöèäû òàêèå
êàê "Ðàòîë áëîê", "Áðîì ÁÄ", "Ðîäåíòàí-Á",
"Øòîðì" (Ôëîêóìàôåí) è ãîòîâèëè èç êîíöåíò-
ðàòîâ òàêèõ êàê Ãåëüöèí (ãåëü ñ 0,02% òðèôåíà-
öèíà) Àðàòàì-êîíöåíòðàò è äðóãèå. Â ðåçóëüòàòå
ïðèìåíåíèÿ ðîäåíòèöèäîâ, ñîñòàâ êîòîðûõ ñî-
äåðæèò 0,005 % äèôåíàêóìà, êðûñû áûëè èñ-
òðåáëåíû.

Â ÷åòâåðòîé ñåðèè íàó÷íî-õîçÿéñòâåííûõ îïû-
òîâ äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòîâ è ïðîèçâîä-
ñòâåííîé ïðîâåðêè îòîáðàëè êóð-íåñóøåê 240 äíåâ-
íîãî âîçðàñòà è öûïëÿò â âîçðàñòå 20 ñóòîê ïðî-
ìûøëåííîãî ñòàäà êðîññà "Õàéñåêñ Áðàóí". Ïðî-
âîäèëè ïðîáû ðåàêöèè àíòèêîàãóëÿíòà íà áîðîäêå
êóð-íåñóøåê. Äëÿ ýòîãî  â áîðîäêó øïðèöîì  ââåëè
0,5–1 ìë êîíöåíòðàòà, íà ñëåäóþùèé äåíü è ïðîâå-
ëè îöåíêó ðåàêöèè; âûÿâëåíà òîëüêî íå çíà÷èòåëü-
íàÿ ïðèïóõëîñòü è ãèïåðåìèÿ, êîòîðàÿ ðàññàñûâà-
ëàñü íà ñëåäóþùèé äåíü. (Ðèñóíîê 5,6).

Â öåõå 21 îòñàäèëè â îòäåëüíûå øåñòü êëå-
òîê ïî 25 ãîëîâ, âñåãî 150 ãîëîâ (îïûòíûå) è 150
ãîëîâ êîíòðîëüíûå 20-äíåâíîãî âîçðàñòà öûï-
ëÿò êðîññà "Õàéñåêñ Áðàóí".

Îïûòíîé ãðóïïå çàäàâàëè ïðîòðàâëåííîå çåð-
íî, ïðèãîòîâëåííîå  ñîãëàñíî èíñòðóêöèè ïî
ïðèìåíåíèþ ïðåïàðàòà äëÿ ïðîòðàâëåíèÿ ãðûçó-
íîâ. Êîðìèëè öûïëÿò â òå÷åíèå äâóõ íåäåëü ýòèì
çåðíîì, çàòåì åùå äâå íåäåëè çàäàâàëè äâîéíóþ
äîçó è åùå ÷åðåç äâå íåäåëè çàäàâàëè òðîéíóþ
äîçó àíòèêîàãóëÿíòîâ. Êîíòðîëüíàÿ ãðóïïà öûï-

Ðèñ.1,2. Öûïëÿòà ñ îòêóñàííûìè ëàïêàìè
Fig. 1.2. Chickens with bitten legs

Ðèñ. 5,6  Íåêðîç áîðîäêè ïðè ââåäåíèè àíòèêîàãóëÿíòà
Fig. 5.6 Barbar necrosis with the introduction of an anticoagulant

Ðèñ.3,4. Ïàäåæ öûïëÿò ïîñëå ïðîíèêíîâåíèÿ â êëåòêè õîðüêà è
ëàñêè, êîòîðûå âûñàñûâàëè êðîâü ó ïòèö
Fig. 3.4. The death of chickens after ferret and weasel sucked blood
from them when penetrated into the cells
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Ðåçþìå.  Äëÿ óëó÷øåíèÿ ïèùåâàðèòåëüíûõ è îáìåí-
íûõ ïðîöåññîâ â îðãàíèçìå îâåö ìîæåò áûòü èñïîëüçîâàí
ïðîáèîòèê Öåëëîáàêòåðèí+(Öá) (Enterococcus faecium 1-
35).   Â ïðîâåäåííîì ôèçèîëîãè÷åñêîì îïûòå íà ìîäåëü-
íûõ ôèñòóëüíûõ îâöàõ (ï=6) óñòàíîâëåíî óâåëè÷åíèå ïî-
òðåáëåíèÿ êîðìîâ, ïîâûøåíèå ïåðåâàðèìîñòè ïèòàòåëü-
íûõ âåùåñòâ ïî ñóììå ïåðåâàðåííîãî ñóõîãî âåùåñòâà íà
18,6% (Ð <0,05), â òîì ÷èñëå ïðîòåèíà íà 9,8% (Ð <0,05),
ÁÝÂ íà  23,0% (Ð <0,05), ñûðîé êëåò÷àòêè íà 20,3% (Ð
<0,05), ñûðîãî  æèðà íà 18,3%,   ñîîòâåòñòâåííî è êîýôôè-
öèåíòîâ ïåðåâàðèìîñòè, ñ ïîâûøåíèåì îòëîæåíèÿ àçîòà â
òåëå íà 39,4% (Ð <0,01) ïîä äåéñòâèåì äîáàâêè, ñêàðìëèâà-
åìîé ïî 3 ã/ãîëîâó/ñóòêè. Âûÿâëåíî ïîâûøåíèå îáðàçîâà-
íèÿ ìàññû êàê áàêòåðèé (íà 35,3%), òàê è ïðîñòåéøèõ (íà
85,6%) (Ð <0,01), èõ ñóììû íà 55,1% (Ð <0,01) äî êîðìëå-
íèÿ, è íà 13,4%;  42,5% (Ð <0,05)  è 25,1% (Ð <0,05),
ñîîòâåòñòâåííî, ÷åðåç 3 ÷àñà ïîñëå êîðìëåíèÿ, ïðè áîëåå
âûñîêîé êîíöåíòðàöèè ËÆÊ êàê äî- (íà 15,7%), òàê è ïîñëå
êîðìëåíèÿ (íà 19,2%) (Ð <0,05), àìèëîëèòè÷åñêîé àêòèâíî-
ñòè ðóáöîâîãî ñîäåðæèìîãî íà 11,2% (Ð<0,001). Â ñûâî-
ðîòêå êðîâè æèâîòíûõ îïûòíîé ãðóïïû óñòàíîâëåí áîëåå
âûñîêèé (íà 4,0%) óðîâåíü àëüáóìèíîâ,  áîëåå íèçêèé
óðîâåíü ìî÷åâèíû (íà 29,0%)(Ð <0,05),  áîëåå âûñîêèé
óðîâåíü ãëþêîçû (íà 42,3%)(Ð <0,05),  ùåëî÷íîé ôîñôîòà-
çû íà 9,1%(Ð <0,01),  êðåàòèíèíà íà 12,0%(Ð<0,01), ïîâû-
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To improve the digestive and metabolic processes in sheep,
the probiotic Cellobacterin + (CB) (Enterococcus faecium 1-
35) can be used. In a physiological experiment on model sheep
with ruminal fistula (n = 6), an increase in feed intake, an
increase in the digestibility of nutrients by the amount of
digested dry matter by 18.6% (P <0.05), including protein by
9.8% (P <0.05), BeV by 23.0% (P <0.05), crude fiber by 20.3%
(P <0.05), crude fat by 18.3%, respectively, and digestibility
coefficients, an increase in nitrogen deposition in the body by
39.4% (P <0.01) under the action of supplements fed 3 g / head
/ day. An increase in the mass formation of both bacteria (by
35.3%) and protozoa (by 85.6%) (P <0.01), their amount by
55.1% (P <0.01) before feeding, and by 13.4%; 42.5% (P <0.05)
and 25.1% (P <0.05), respectively, 3 hours after feeding, with a
higher concentration of VFA both before ((15.7%) and after
feeding (by 19.2%) (P <0.05), amylolytic activity of ruminal
content by 11.2% (P <0.001). In the blood serum of animals of
the experimental group, a higher (by 4.0%) level of albumin, a
lower level of urea (by 29.0%) (P <0.05), a higher glucose level
(by 42.3%) ( P <0.05), alkaline phosphatase by 9.1% (P <0.01),
creatinine by 12.0% (P <0.01), an increase in triglycerides,
phospholipids, cholesterol, a decrease in bilirubin by 26.9 %.
With a lower AST activity in animals of the experimental group,
an increase in the activity of creatine kinase (by 9.7%), gamma
glutamyl transferase (by 4.8%) of cholinesterase (by 7.7%) was
revealed. An increase in hemoglobin of 8.6%, a decrease in
leukocytes by 21.3% (P <0.05), an increase in the formation of
red blood cells by 13.3%, with a higher hematocrit were found
in hematological blood parameters. Based on the data obtained,
it is concluded that the use of probiotic in the diets of ruminants
is advisable.
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øåíèå óðîâíÿ òðèãëèöåðèäîâ, ôîñôîëèïèäîâ,  õîëåñòåðè-
íà, óìåíüøåíèå áèëèðóáèíà íà 26,9%. Ïðè áîëåå íèçêîé
àêòèâíîñòè ÀÑÒ ó æèâîòíûõ îïûòíîé ãðóïïû âûÿâëåíî
ïîâûøåíèå àêòèâíîñòè êðåàòèíêèíàçû (íà 9,7%), ãàììàã-
ëóòàìèëòðàíñôåðàçû (íà 4,8%) õîëèíýñòåðàçû (íà 7,7%).
Â ãåìàòîëîãè÷åñêèõ ïîêàçàòåëÿõ êðîâè óñòàíîâëåíî óâåëè-
÷åíèå ãåìîãëîáèíà íà 8,6%, ñíèæåíèå ëåéêîöèòîâ íà 21,3%
(Ð <0,05), ïîâûøåíèå îáðàçîâàíèÿ ýðèòðîöèòîâ íà 13,3%,
ñ áîëåå âûñîêèì ïîêàçàòåëì ãåìàòîêðèòà. Íà îñíîâàíèè
ïîëó÷åííûõ äàííûõ äåëàåòñÿ âûâîä î öåëåñîîáðàçíîñòè
ïðèìåíåíèÿ ïðîáèîòèêà â ðàöèîíàõ æâà÷íûõ æèâîòíûõ.
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ïèòàòåëüíûìè è áèîëîãè÷åñêè àêòèâíûìè âåùåñòâàìè â ñîîòâåò-
ñòâèè ñ ïîòðåáíîñòÿìè îðãàíèçìà äëÿ ðåàëèçàöèè ãåíåòè÷åñêîãî ïî-
òåíöèàëà ïðîäóêòèâíîñòè è ïîääåðæàíèÿ çäîðîâüÿ æèâîòíûõ àêòó-
àëüíûì  ÿâëÿåòñÿ ïîèñê, èçó÷åíèå è ïðèìåíåíèå ïðåïàðàòîâ áèîëîãè-
÷åñêè àêòèâíûõ âåùåñòâ, ñïîñîáñòâóþùèõ  óëó÷øåíèþ  ïåðåâàðèìî-
ñòè è  èñïîëüçîâàíèÿ ïèòàòåëüíûõ âåùåñòâ êîðìîâ, íàïðàâëåííîñòè
ìåòàáîëè÷åñêèõ ïðîöåññîâ â îðãàíèçìå.

Ó÷èòûâàÿ, ÷òî íîðìîôëîðà æåëóäî÷íî-êèøå÷íîãî òðàêòà æâà÷-
íûõ æèâîòíûõ  è ïðîäóêòû åå ìåòàáîëè÷åñêîé àêòèâíîñòè íå òîëüêî
îáåñïå÷èâàåò ïåðåâàðèìîñòü ïèòàòåëüíûõ âåùåñòâ êîðìîâ, è çà ñ÷åò
ñâîåãî âûñîêîöåííîãî ñîñòàâà íåïîñðåäñòâåííî âëèÿåò íà  ìåòàáî-
ëèçì áåëêîâ, óãëåâîäîâ, ëèïèäîâ, íî è  ó÷àñòâóåò â äåòîêñèêàöèè
ýêçîãåííûõ è ýíäîãåííûõ ñóáñòðàòîâ, âûïîëíÿÿ èììóíîãåííóþ  ôóí-
êöèþ,  öåëåñîîáðàçíî ïðèìåíåíèå ñïîñîáîâ  íîðìàëèçàöèè  è óëó÷øå-
íèÿ ìèêðîáíîé ýêîëîãèè ïèùåâàðèòåëüíîãî òðàê-
òà[1,2,3,6,8,9,10,11,12,14,15,16].

 Îñîáîå ìåñòî ïðè ýòîì èìåþò ðàçðàáîòêè øòàììîâ ìèêðîîðãà-
íèçìîâ, îáëàäàþùèõ ôóíêöèÿìè ìîäóëÿòîðîâ è ñòàáèëèçàòîðîâ ìèê-
ðîôëîðû æåëóäî÷íî-êèøå÷íîãî òðàêòà, íå îêàçûâàþùèõ îòðèöàòåëü-
íîãî ïîáî÷íîãî äåéñòâèÿ íà ìèêðîôëîðó æåëóäî÷íî-êèøå÷íîãî òðàê-
òà, è ÿâëÿþòñÿ  ýêîëîãè÷åñêè áåçîïàñíûìè. Â èõ ÷èñëå  ðàçðàáîòàííûé
ñïåöèàëèñòàìè îòå÷åñòâåííîé ôèðìû ÎÎÎ "ÁÈÎÒÐÎÔ" ïðîáèîòèê
"Öåëëîáàêòåðèí+(Öá), ïðåäñòàâëåííûé øòàììàìè  Enterococcus
faecium 1-35,- ìîëî÷íîêèñëûõ ãðàìïîëîæèòåëüíûõ áàêòåðèé (íå ìå-
íåå 106 ÊÎÅ/ìã), âõîäÿùèõ  â ñîñòàâ íîðìàëüíîé ìèêðîôëîðû ïèùå-
âàðèòåëüíîãî òðàêòà ìëåêîïèòàþùèõ. ÿâëÿþùèõñÿ ôàêóëüòàòèâíû-
ìè àíàýðîáàìè, ðàçìíîæàþùèõñÿ  êàê â êèñëîðîäíîé, òàê è â áåñêèñ-

ëîðîäíîé ñðåäå, ïåðåñòðàèâàþùèå   ñâîé ìåòà-
áîëèçì  â  ñîîòâåòñòâèè ñ óñëîâèÿìè æèçíè.
Ìèêðîîðãàíèçìû îáëàäàþò âûñîêîé ôåðìåíòà-
òèâíîé àêòèâíîñòüþ, ïðîÿâëÿþò àíòàãîíèñòè-
÷åñêóþ àêòèâíîñòü â îòíîøåíèè ãíèëîñòíûõ è
íåêîòîðûõ óñëîâíî-ïàòîãåííûõ áàêòåðèÿì ïðè
àêòèâíîé âûðàáîòêå ýíòåðîöèíîâ, ïðîäóöèðó-
þò îðãàíè÷åñêèå êèñëîòû, ñòèìóëèðóþùèå ïðî-
öåññû ðåãåíåðàöèè êèøå÷íîãî ýïèòåëèÿ.
Enterococcus faecium â ñîâðåìåííîé  ñèñòåìàòè-
êå áàêòåðèé îòíîñÿòñÿ ê ðîäó Enterococcus (ýíòå-
ðîêîêêè), êîòîðûé âõîäèò â ñåìåéñòâî
Enterococcaceae, ïîðÿäîê Lactobacillales, êëàññ
Bacilli, òèï Firmicutes, <ãðóïïó áåç ðàíãà>
Terrabacteria group. Ðåãèñòðàöèîííûé íîìåð
ïðîáèîòèêà Öåëëîáàêòåðèí+ â ðååñòðå çàðåãèñ-
òðèðîâàííûõ êîðìîâûõ äîáàâîê - ÏÂÐ-2-1.13/
02903[4,13].

  Çà ñ÷åò îáðàçîâàíèÿ íèçêîìîëåêóëÿðíûõ
îðãàíè÷åñêèõ êèñëîò è ðÿäà äðóãèõ àíòèìèêðîá-
íûõ ôàêòîðîâ Öá ìîæåò âûïîëíÿòü ôóíêöèþ
êëàññè÷åñêîãî ïðîáèîòèêà, ò.å. âûòåñíÿåò óñ-
ëîâíî-ïàòîãåííóþ ìèêðîôëîðó, ïðè âîçìîæíî-
ñòÿõ ïîëíîé çàìåíû â ðàöèîíå êîðìîâûõ ôåð-
ìåíòîâ è èíûõ ïðå- è ïðîáèîòèêîâ, ñ âûïîëíå-
íèåì èõ ôóíêöèé, ïðè   îñîáîé ðîëè íàòóðàëüíî-
ãî êîìïëåêñà æèâûõ áàêòåðèé â óëó÷øåíèè ïå-
ðåâàðèâàíèÿ êëåò÷àòêè àíàëîãè÷íî ïîäîáíûì
ïðåïàðàòàì [1,2,4,6,9,13].

Íàó÷íî-ïðàêòè÷åñêèé èíòåðåñ ïðåäñòàâëÿ-
ëî èçó÷åíèå âëèÿíèÿ ôåðìåíòàòèâíî-ïðîáèîòè-
÷åñêîãî ïðåïàðàòà Öá íà ïîòðåáëåíèå êîðìîâ,
ìèêðîáèàëüíûå ïðîöåññû â ïðåäæåëóäêàõ, ïå-
ðåâàðèìîñòü è óñâîåíèå ïèòàòåëüíûõ âåùåñòâ
êîðìîâ â îðãàíèçìå æâà÷íûõ æèâîòíûõ, ÷òî
ÿâëÿåòñÿ íàó÷íîé íîâèçíîé ïðîâåäåííûõ èññëå-
äîâàíèé.

Â çàäà÷ó èññëåäîâàíèé âõîäèëî èçó÷åíèå
âëèÿíèÿ íà îñîáåííîñòè ðóáöîâîãî ïèùåâàðå-
íèÿ, áèîõèìè÷åñêèé ñòàòóñ êðîâè îâåö, ïðîîïå-
ðèðîâàííûõ ñ íàëîæåíèåì õðîíè÷åñêèõ ôèñòóë
ðóáöà, ñ ïðîâåäåíèåì èññëåäîâàíèé â ñîîòâåò-
ñòâèè ñ ñîâðåìåííûìè ìåòîäè÷åñêèìè òðåáîâà-
íèÿìè [5,7].

Ñõåìà è ìåòîäèêè èññëåäîâàíèé

Ôèçèîëîãè÷åñêèõ èññëåäîâàíèÿ ïðîâîäè-
ëèñü â óñëîâèÿõ ôèçèîëîãè÷åñêîãî äâîðà ÔÁÃÍÓ
ÔÍÖ ÂÈÆ  íà îâöàõ (ï=6), ïðîîïåðèðîâàííûõ
ñ íàëîæåíèåì  ôèñòóë ðóáöà â ñîîòâåòñòâèè ñ
ñîâðåìåííûìè ìåòîäè÷åñêèìè òðåáîâàíèÿìè.
Â  êîíöå îïûòà ïðîâîäèëñÿ çàáîð êðîâè (îò 6
æèâîòíûõ èç êàæäîé ãðóïïû) ñ ïîñëåäóþùèì
îïðåäåëåíèåì áèîõèìè÷åñêèõ è ãåìàòîëîãè÷åñ-
êèõ ïîêàçàòåëåé íà àâòîìàòè÷åñêîì áèîõèìè-
÷åñêîì àíàëèçàòîðå Chem Well (Awareness
Tehnology, ÑØÀ) â îòäåëå ôèçèîëîãèè è áèîõè-
ìèè ñ.-õ. æèâîòíûõ ÂÈÆ èì. Ë.Ê. Ýðíñòà.

 Ïîëó÷åííûå â îïûòå ìàòåðèàëû îáðàáàòû-
âàëèñü áèîìåòðè÷åñêè, è ðåçóëüòàòû èññëåäîâà-
íèé ñ÷èòàëèñü âûñîêîäîñòîâåðíûìè ïðè ð<0,001
è äîñòîâåðíûìè ïðè ð<0,01 è ð<0,05.

Ðåçóëüòàòû  èññëåäîâàíèé

 Ñ îñíîâíûì ðàöèîíîì (ÎÐ) ïîäîïûòíûå
æèâîòíûå ïîëó÷àëè 1,5 êã ñåíà, êîìáèêîðì èç
ðàñ÷åòà 0,4 êã íà ãîëîâó â ñóòêè. Æèâîòíûì
îïûòíîé ãðóïïû Öá ñêàðìëèâàëè â êîëè÷åñòâå 3
ãðàììà/ãîëîâó â ñóòêè.

 Âûÿâëåíî ïîâûøåíèå ïîåäàåìîñòè ñåíà ïðè
îäèíàêîâîì ïîòðåáëåíèè êîíöåíòðàòîâ æèâîò-

3

56
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íûìè, ïîëó÷àâøèìè Öá, â ñâÿçè ñ ÷åì ïîòðåáëåíèå ñóõîãî
âåùåñòâà ðàöèîíà ïîâûñèëîñü íà 15,4%, ñûðîãî ïðîòåèíà
íà 6,4%, ñûðîãî æèðà íà 15,0%, ñûðîé êëåò÷àòêè íà 17,5%
(Òàáë. 1).

Óâåëè÷åíèå ïîòðåáëåíèÿ ïèòàòåëüíûõ  âåùåñòâ â ñî-
ñòàâå êîðìîâ ðàöèîíà ó æèâîòíûõ îïûòíîé ãðóïïû áûëî
âçàèìîîáóñëîâëåíî óëó÷øåíèåì ïèùåâàðèòåëüíûõ ïðî-
öåññîâ è îáìåíà âåùåñòâ â îðãàíèçìå, ïîäòâåðæäåíèåì
÷åìó ÿâëÿþòñÿ ïîëó÷åííûå  äàííûå î ïîëîæèòåëüíûõ èç-
ìåíåíèÿõ â íàïðàâëåííîñòè ïðåäæåëóäî÷íîãî ïèùåâàðå-
íèÿ (Òàáë. 2).

Òàê, ïðè îáùåé òåíäåíöèè ñíèæåíèÿ Ðí ðóáöîâîãî
ñîäåðæèìîãî ïîñëå êîðìëåíèÿ,  õàðàêòåðíîãî âî âñåõ ïî-
äîïûòíûõ ãðóïïàõ, íå âûÿâëåíî ñóùåñòâåííîé ðàçíèöû â
êîíöåíòðàöèè àììèàêà â  ñîäåðæèìîì ðóáöà æèâîòíûõ
êîíòðîëüíîé è îïûòíîé ãðóïï, ïðè áîëåå âûñîêîì óðîâíå
îãáðàçîâàíèÿ ËÆÊ ó æèâîòíûõ, ïîëó÷àâøèõ Öá, êàê äî - (íà
15,7%), òàê è ïîñëå êîðìëåíèÿ ( íà 19,1%),  ñîñòàâèâøåì
÷åðåç òðè ÷àñà ïîñëå  êîðìëåíèÿ 10,25 Ììîëü/100ìë  ïðîòèâ
8,60 Ììîëü/100ìë â êîíòðîëå (Ð<0,05), ïðè  áîëåå çíà÷è-
òåëüíîé (íà 11,2%), (Ð<0,001) ïîëîæèòåëüíîé ðàçíèöå â
àìèëîëèòè÷åñêîé àêòèâíîñòè, ïîñëå êîðìëåíèÿ.

Óñòàíîâëåíà èíòåíñèôèêàöèÿ æèçíåäåÿòåëüíîñòè ðóá-
öîâîé ìèêðîôëîðû ïîä âëèÿíèåì Öá, ïðè áîëåå âûñîêîì
óðîâíå îáðàçîâàíèÿ ìàññû êàê áàêòåðèé (íà 35,3%), òàê è
ïðîñòåéøèõ (íà 85,6%) (Ð<0,01), è èõ ñóììû (íà 55,1%)
(Ð<0,01) äî êîðìëåíèÿ,  è íà  13,4; 42,5 (Ð<0,05), è 25,1
(Ð<0,05) %%, ñîîòâåòñòâåííî, ÷åðåç 3 ÷àñà ïîñëå êîðìëå-
íèÿ (Òàáë.3).

Â öåëîì òåíäåíöèÿ ê óëó÷øåíèþ ïðåäæåëóäî÷íîãî
ïèùåâàðåíèÿ âñëåäñòâèå ïðèìåíåíèÿ Öá ïîëîæèòåëüíî
ñêàçàëàñü íà ïåðåâàðèìîñòè ïèòàòåëüíûõ âåùåñòâ êîðìîâ
(Òàáëèöà 4).

Óñòàíîâëåíî ïîâûøåíèå ñóììû ïåðåâàðåííûõ ïèòà-
òåëüíûõ âåùåñòâ ïîä âëèÿíèåì Öá, ïðè ïîëîæèòåëüíîé
ðàçíèöå â ïåðåâàðèìîñòè êîëè÷åñòâà ñóõîãî âåùåñòâà íà
18,6% (Ð<0,05); â òîì ÷èñëå ïðîòåèíà íà 9,8% (Ð<0,05);
ÁÝÂ íà  22,9% (Ð<0,05); æèðà íà 18,3%., ïðè áîëåå çíà÷è-
òåëüíîé ðàçíèöå â êîëè÷åñòâå ïåðåâàðåííîé êëåò÷àòêè, - íà
20,3% (Ð<0,05). Ñîîòâåòñòâåííî è êîýôôèöèåíòû ïåðåâà-
ðèìîñòè ïèòàòåëüíûõ âåùåñòâ áûëè áîëåå âûñîêèìè ó
æèâîòíûõ îïûòíîé ãðóïïû.

Ïðèìåíåíèå Öá ñïîñîáñòâîâàëî óëó÷øåíèþ îáìåíà
àçîòà ïðîòåèíà, ñ äîñòîâåðíûì ïîâûøåíèåì îòëîæåíèÿ
åãî â òåëå íà 39,4% (Ð<0,01), ÷òî âçàèìîñâÿçàíî ñ  ïîëîæè-
òåëüíûìè èçìåíåíèÿìè â íàïðàâëåííîñòè áåëêîâîãî, à
òàêæå óãëåâîäíî-æèðîâîãî îáìåíà â îðãàíèçìå (òàáë. 5).

Óñòàíîâëåíî, ÷òî ïðè ñðàâíèòåëüíî îäèíàêîâîì óðîâ-
íå îáùåãî áåëêà, ñ áîëåå âûñîêèì óðîâíåì àëüáóìèíîâ (íà
4,0%), íà ôîíå áîëåå íèçêîãî óðîâíÿ (íà 29,0%) (Ð<0,01)
ìî÷åâèíû, à òàêæå êðåàòèíèíà (íà 12,0%) (Ð<0,01) ïðèìå-
íåíèå Öá â ðàöèîíå ñïîñîáñòâîâàëî óëó÷øåíèþ àçîòèñòî-
ãî îáìåíà.

Òàêæå âûÿâëåíû ïîëîæèòåëüíûå èçìåíåíèÿ â íàïðàâ-
ëåííîñòè ýíåðãåòè÷åñêîãî îáìåíà, ïðè äîñòîâåðíî  áîëåå
âûñîêèõ óðîâíÿõ ãëþêîçû (íà 42,3%) (Ð<0,05),  ùåëî÷íîé
ôîñôîòàçû (íà 9,1%) (Ð<0,01), êðåàòèíêèíàçû íà 9,7%, ñ
óëó÷øåíèåì ïîêàçàòåëåé ëèïèäíîãî,-  ïîâûøåíèÿ óðîâíÿ
ôðàêöèé òðèãëèöåðèäîâ, ôîñôîëèïèäîâ, õîëåñòåðèíà, ïðè
óìåíüøåíèè óðîâíÿ áèëèðóáèíà (íà 26,9%), ïîä âëèÿíèåì
Öá.

Äåéñòâèå ôåðìåíòíî-ïðîáèîòè÷åñêîãî ïðåïàðàòà ñêà-
çàëîñü â îïðåäåëåííîé ñòåïåíè íà ïîêàçàòåëÿõ ôåðìåíò-
íûõ ñèñòåì êðîâè, ïðè âûÿâëåííûõ òåíäåíöèÿõ ê ïîâûøå-
íèþ àêòèâíîñòè êðåàòèíêèíàçû (íà 9,7%), ãàììàãëóòàìèë-
òðàíñôåðàçû (íà 4,8%),  õîëèíýñòåðàçû (íà 7,7%),  ñíèæå-
íèè àêòèâíîñòè ÀÑÒ (íà 9,9%),  ÷òî ìîæåò êîñâåííî õàðàê-
òåðèçîâàòü ïîëîæèòåëüíûå èçìåíåíèÿ â íàïðàâëåííîñòè
ôóíêöèîíàëüíîé äåÿòåëüíîñòè ïå÷åíè.

Â îáìåíå ìèíåðàëüíûõ âåùåñòâ çíà÷èòåëüíîé ðàçíèöû
íå âûÿâëåíî, ïðè íåêîòîðîì ïîâûøåíèè óðîâíÿ êàëüöèÿ
(íà 5,9%)  è  æåëåçà (íà 9,9%)  â ñûâîðîòêå êðîâè æèâîòíûõ,
ïîëó÷àâøèõ ïðåïàðàò.

Î ïîëîæèòåëüíîì äåéñòâèè Öá ñâèäåòåëüñòâóþò è äàí-
íûå ãåìàòîëîãè÷åñêèõ ïîêàçàòåëåé êðîâè, ïðè ñíèæåíèè
ëåéêîöèòîâ (íà 21,3%) (Ð<0,05), ïîâûøåíèè îáðàçîâàíèÿ
ýðèòðîöèòîâ (íà 13,3%), óðîâíÿ ãåìîãëîáèíà (íà 8,6%), ÷òî
ñîãëàñóåòñÿ  ñ ïîâûøåíèåì óðîâíÿ æåëåçà, áîëåå âûñîêîì
ïîêàçàòåëå ãåìàòîêðèòà.

Òàêèì îáðàçîì ñëåäóåò ñ÷èòàòü óñòàíîâëåííîé öåëåñî-
îáðàçíîñòü ïðèìåíåíèÿ â ðàöèîíàõ æâà÷íûõ æèâîòíûõ
ôåðìåíòíî-ïðîáèîòè÷åñêîãî ïðåïàðàòà Öåëëîáàêòåðèí+,
ñïîñîáñòâóþùåãî ïîëîæèòåëüíûì èçìåíåíèÿì â íàïðàâ-
ëåííîñòè ïðîöåññîâ ðóáöîâîãî ìåòàáîëèçìà, ïîâûøåíèþ
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ïåðåâàðèìîñòè è óñâîåíèÿ ïèòàòåëüíûõ âåùåñòâ êîðìîâ â æåëóäî÷íî-
êèøå÷íîì òðàêòå, óëó÷øåíèþ îáìåííûõ ïðîöåññîâ â îðãàíèçìå. Ïîëó-
÷åííûå äàííûå îòêðûâàþò ïåðñïåêòèâû  èñïîëüçîâàíèÿ ïðîáèîòèêà äëÿ
ðàñêðûòèÿ ãåíåòè÷åñêîãî ïîòåíöèàëà ïðîäóêòèâíîñòè è ñîõðàíåíèÿ çäî-
ðîâüÿ æèâîòíûõ ïðè ïîñëåäóþùåì ïðîâåäåíèè íàó÷íî-ïðîèçâîäñòâåí-
íûõ èññëåäîâàíèé â îâöåâîäñòâå è ñêîòîâîäñòâå.
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Ðåçþìå. Òîêñîêàðîç – ðàñïðîñòðàíåííàÿ ó ñîáàê ãëèñ-
òíàÿ èíâàçèÿ, âûçûâàåìàÿ Toxocara canis. Ïðè äåãåëüìèí-
òèçàöèè æèâîòíûõ ñ ìàññèâíîé ñòåïåíüþ èíâàçèè âîçíèêà-
åò óãðîçà èíòîêñèêàöèè, îáóñëîâëåííîé êàê òîêñèíàìè,
âûäåëÿåìûìè ãåëüìèíòàìè, òàê è ïðîäóêòàìè ðàçëîæåíèÿ
ïîãèáøèõ ïàðàçèòîâ. Äëÿ ëèêâèäàöèè òàêèõ îñëîæíåíèé, à
òàêæå äëÿ ïîâûøåíèÿ åñòåñòâåííîé ðåçèñòåíòíîñòè îðãà-
íèçìà ìíîãèå âåòåðèíàðíûå ñïåöèàëèñòû ðåêîìåíäóþò
èñïîëüçîâàòü ïðåïàðàòû, îáëàäàþùèå äåòîêñèêàöèîííû-
ìè è èììóíîìîäóëèðóþùèìè ñâîéñòâàìè. Îäíèì èç òàêèõ
ïðåïàðàòîâ ñ÷èòàåòñÿ ãàìàâèò (ÃÌ), êîòîðûé ÿâëÿåòñÿ íå
òîëüêî ýôôåêòèâíûì äåòîêñèêàíòîì è èììóíîìîäóëÿòî-
ðîì, íî òàêæå ñïîñîáñòâóåò êîððåêöèè àíåìèè è âîññòàíàâ-
ëèâàåò ãåìîïîýç ïðè íåêîòîðûõ ïàðàçèòàðíûõ èíâàçèÿõ.

Öåëü äàííîé ðàáîòû ñîñòîÿëà â èçó÷åíèè ýôôåêòèâíî-
ñòè ÃÌ ïðè ðàçíûõ ñïîñîáàõ åãî íàçíà÷åíèÿ äëÿ äåãåëü-
ìèíòèçàöèè ñîáàê. Âñåãî â èññëåäîâàíèå áûëè âêëþ÷åíû
áèîìàòåðèàëû îò 69 ñîáàê â âîçðàñòå îò 1,5 äî 6 ëåò.
Êîïðîëîãè÷åñêèå èññëåäîâàíèÿ ïðîâîäèëè ìåòîäîì Ôþë-
ëåáîðíà. Òîêñîêàðîç áûë âûÿâëåí ó 18 ïàöèåíòîâ, êîòîðûõ
ðàçäåëèëè íà 3 ðàâíûå ãðóïïû ïî ïðèíöèïó àíàëîãîâ.
Äåãåëüìèíòèçàöèþ ïðîâîäèëè ïðåïàðàòîì  "Ïðàçèöèä ñóñ-
ïåíçèÿ ïëþñ"  â óòðåííåå êîðìëåíèå. Ñîáàêàì ãðóïïû 1
äîïîëíèòåëüíî ââîäèëè ÃÌ ïîäêîæíî â äåíü äåãåëüìèíòè-
çàöèè â äîçå 0,3 ìë/êã ìàññû ñ ïîâòîðíûì ââåäåíèåì ÷åðåç
äåíü. Æèâîòíûì ãðóïïû 2 ÃÌ èñïîëüçîâàëè ïåðîðàëüíî â
óâåëè÷åííîé äîçå - 0,6 ìë/êã ïî òàêîé æå ñõåìå. Ñîáàêàì
ãðóïïû 3 ÃÌ íå íàçíà÷àëè. Êðîâü íà àíàëèçû áðàëè â äåíü
äåãåëüìèíòèçàöèè è ÷åðåç 10 äíåé. Â äåíü äåãåëüìèíòèçà-
öèè ó áîëüøèíñòâà ñîáàê îòìå÷àëè ñíèæåíèå êîëè÷åñòâà
ýðèòðîöèòîâ,  óðîâíÿ ãåìîãëîáèíà è ãåìàòîêðèòà äî íèæ-
íåé ãðàíèöû íîðìû èëè íèæå. ×åðåç 10 äíåé, â îáåèõ
ãðóïïàõ æèâîòíûõ, ïîëó÷èâøèõ ÃÌ,  ýòè ïîêàçàòåëè ñîîò-
âåòñòâîâàëè íîðìå, òîãäà êàê â ãðóïïå 3 îíè íîðìû íå

Enhancing the effectiveness
of deworming dogs with toxocarosis
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and Microbiology of the Ministry of Helth of the Russian
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Key words: Toxocariasis, helminthosis, dogs, gamavit,
aminotransferases, eosinophilia

Abstract. Toxocariasis is a common worm infestation
among dogs caused by Toxocara canis. During deworming dogs
with massive invasion, there is a threat of intoxication caused by
helminthic toxins released as well as by decomposition products
of dead parasites. To eliminate such complications and to
increase the natural resistance, many vets recommend using
drugs that have detoxifying and immunomodulating properties.
One of such drugs is gamavit (GM), which is not only an
effective detoxifier and immunomodulator , but also shown  to
correct anemia and restore hematopoiesis in cases of some
parasitic infestations.  The purpose of this work was to study the
effectiveness of GM applicated subcutaneously, or per os, for
deworming dogs. In total, the study included biomaterials from
69 dogs aged 1.5 to 6 years.  Coprological studies were performed
using the Fulleborn method. Toxocariasis was detected in 18
patients who were divided into 3 equal groups. Deworming was
carried out with the drug "Prazitsid suspension plus" during the
morning feeding. Group 1 dogs were additionally injected with
GM subcutaneously on the day of deworming at a dose of 0.3 ml/
kg with repeated administration on day 2. In patients of group 2
GM was used orally in an increased dose - 0.6 ml/kg. Patients of
group 3 were not treated with GM. Blood tests were taken on the
day of deworming and 10 days later.  On the day of deworming,
in most dogs a decrease in the number of red blood cells, a
hemoglobin and hematocrit level was found. After 10 days in
both groups of patients treated with GM, these indicators
returned to the norm, while in group 3 they did not reach the
norm.  Eosinophilia was observed in all patients on the day of
deworming (13.6-15%, with a norm of  2-9%). After 10 days, in
both groups of dogs treated with GM, the level of eosinophils
decreased to normal, while in the control group it still exceeded
the norm.  According to the results of biochemical blood
analysis on the day of deworming, all patients showed an
increase in the activity of transferases (ALT and AST) and
alkaline phosphatase. After 10 days, the AST level in group 1
reached the upper limit of the norm, and in group 2 it approached
the norm, while in group 3 it still exceeded the normal level.
Similar changes were observed in the indices of ALT and
alkaline phosphatase.  Thus, the inclusion of the GM in the
deworming protocol of dogs with toxocariasis accelerates
normalization of clinical and biochemical blood parameters.
This effect was observed after subcutaneous injection of GM as
well as after its oral administration.
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äîñòèãëè.  Ó âñåõ ïàöèåíòîâ â äåíü äåãåëüìèíòèçàöèè
îòìå÷àëè ýîçèíîôèëèþ (13,6-15%, ïðè íîðìå 2-9%). ×åðåç
10 äíåé â îáåèõ ãðóïïàõ ñîáàê, ïîëó÷àâøèõ ÃÌ, óðîâåíü
ýîçèíîôèëîâ ñíèçèëñÿ äî íîðìû, òîãäà êàê â êîíòðîëüíîé
ãðóïïå îí  ïî-ïðåæíåìó ïðåâûøàë íîðìó. Ïî ðåçóëüòàòàì
áèîõèìè÷åñêîãî àíàëèçà êðîâè  â äåíü äåãåëüìèíòèçàöèè ó
âñåõ ïàöèåíòîâ îòìå÷åíî ïîâûøåíèå àêòèâíîñòè òðàíñôå-
ðàç (ÀËÒ è ÀÑÒ) è ùåëî÷íîé ôîñôàòàçû (ÙÔ). ×åðåç 10
äíåé óðîâåíü ÀÑÒ â ãðóïïå 1 äîñòèã âåðõíåé ãðàíèöû
íîðìû, à â ãðóïïå 2 ïðèáëèçèëñÿ ê íåé, òîãäà â ãðóïïå 3 îí
ïî-ïðåæíåìó ñåðüåçíî ïðåâûøàë íîðìàëüíûé óðîâåíü.
Àíàëîãè÷íûå èçìåíåíèÿ íàáëþäàëèñü â ïîêàçàòåëÿõ  ÀËÒ
è ÙÔ.  Òàêèì îáðàçîì, âêëþ÷åíèå ïðåïàðàòà ÃÌ â ñõåìó
äåãåëüìèíòèçàöèè ñîáàê ïðè òîêñîêàðîçå ñïîñîáñòâóåò óñ-
êîðåíèþ íîðìàëèçàöèè êëèíè÷åñêèõ è  áèîõèìè÷åñêèõ
ïîêàçàòåëåé êðîâè.  Âàæíî îòìåòèòü, ÷òî ýòîò ýôôåêò íà-
áëþäàëñÿ êàê ïðè ïîäêîæíîì ââåäåíèè ÃÌ, òàê è ïðè åãî
ïåðîðàëüíîì ïðèìåíåíèè.

Ââåäåíèå

Òîêñîêàðîç - î÷åíü ðàñïðîñòðàíåííàÿ ó ñîáàê ãëèñòíàÿ
èíâàçèÿ, âûçûâàåìàÿ Toxocara canis. Òîêñîêàðû - äîâîëüíî
êðóïíûå íåìàòîäû, êîòîðûå ëîêàëèçóþòñÿ â òîíêîì êè-
øå÷íèêå, èíîãäà â æåë÷íûõ õîäàõ ïå÷åíè è ïîäæåëóäî÷-
íîé æåëåçå [2].

Äëÿ ëå÷åíèÿ èñïîëüçóþò àíòèãåëüìèíòíûå ñðåäñòâà íà
îñíîâå ôåáàíòåëà â ñî÷åòàíèè ñ ïðàçèêâàíòåëîì, ïèðàíòå-
ëîì, ôåíáåíäàçîëîì è äð. [18]. Ñîâðåìåííûå àíòèãåëüìèí-
òèêè, õîòÿ è îòíîñÿòñÿ ê ìàëîòîêñè÷íûì äëÿ òåïëîêðîâíûõ
æèâîòíûõ ñîåäèíåíèÿì, âñå æå îêàçûâàþò îïðåäåëåííîå
òîêñè÷åñêîå âîçäåéñòâèå íà îðãàíèçì, îñîáåííî ùåíêîâ è
êîòÿò. Êðîìå òîãî, ïðè äåãåëüìèíòèçàöèè æèâîòíûõ ñ ìàñ-

ñèâíîé ñòåïåíüþ èíâàçèðîâàííîñòè âîçíèêàåò äîïîëíè-
òåëüíàÿ óãðîçà èíòîêñèêàöèè, îáóñëîâëåííîé êàê òîêñèíà-
ìè, âûäåëÿåìûìè ãåëüìèíòàìè, òàê è ïðîäóêòàìè ðàçëîæå-
íèÿ ïîãèáøèõ ïàðàçèòîâ [11]. Ïîýòîìó äëÿ ëèêâèäàöèè
òàêèõ îñëîæíåíèé, à òàêæå äëÿ ïîâûøåíèÿ åñòåñòâåííîé
ðåçèñòåíòíîñòè îðãàíèçìà ìíîãèå âåòåðèíàðíûå ñïåöèà-
ëèñòû ðåêîìåíäóþò èñïîëüçîâàòü ïðåïàðàòû, îáëàäàþùèå
äåòîêñèêàöèîííûìè è èììóíîìîäóëèðóþùèìè ñâîéñòâà-
ìè. Îäíèì èç íàèáîëåå âîñòðåáîâàííûõ äëÿ ýòîé öåëè
ëå÷åáíûõ ñðåäñòâ ñ÷èòàåòñÿ ãàìàâèò (ÃÌ), êîòîðûé ÿâëÿåò-
ñÿ íå òîëüêî ýôôåêòèâíûì äåòîêñèêàíòîì [9,13] è èììóíî-
ìîäóëÿòîðîì [3] , íî òàêæå ñïîñîáñòâóåò êîððåêöèè àíå-
ìèè [14,16] è âîññòàíàâëèâàåò ãåìîïîýç ïðè íåêîòîðûõ
ïàðàçèòàðíûõ èíâàçèÿõ [15].

Öåëü äàííîé ðàáîòû ñîñòîÿëà â èçó÷åíèè ýôôåêòèâíî-
ñòè ÃÌ ïðè ðàçíûõ ñïîñîáàõ åãî íàçíà÷åíèÿ äëÿ äåãåëü-
ìèíòèçàöèè ñîáàê.

Ìàòåðèàëû è ìåòîäû

Ðàáîòà ïðîâåäåíà â ìàðòå-îêòÿáðå 2019 ã. Âñåãî â èññëå-
äîâàíèå áûëè âêëþ÷åíû áèîìàòåðèàëû îò 69 ñîáàê ïîðîä:
áåëàÿ øâåéöàðñêàÿ îâ÷àðêà, áèâåð-éîðê,  áîðäåð-êîëëè, áîð-
äåð-òåðüåðû, âåñò-õàéëåíä-óàéò-òåðüåð, éîðê,  øèïïåðêå è
øïèö, â âîçðàñòå îò 1,5 äî 6 ëåò.  Ôåêàëèè îòáèðàëè â
ñòåðèëüíóþ òàðó. Êîïðîëîãè÷åñêèå èññëåäîâàíèÿ ïðîâîäè-
ëè ìåòîäîì Ôþëëåáîðíà â òå÷åíèå ñóòîê ïîñëå âçÿòèÿ ïðîáû
ñ ïîìîùüþ êîïðîîâîñêîïèè è â íàòèâíîì ìàçêå [8]. Â
ðåçóëüòàòå òîêñîêàðîç áûë âûÿâëåí ó 18 ïàöèåíòîâ, êîòîðûõ
ðàçäåëèëè íà 3 ðàâíûå ãðóïïû ïî ïðèíöèïó àíàëîãîâ.

Äåãåëüìèíòèçàöèþ ïðîâîäèëè ïðåïàðàòîì  "Ïðàçèöèä
ñóñïåíçèÿ ïëþñ" (ñîäåðæèò  ïðàçèêâàíòåë, ïèðàíòåë è ôå-
áàíòåë) â äîçå 0,33 ìë íà 1 êã ìàññû â óòðåííåå êîðìëåíèå.
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Ñîáàêàì ãðóïïû 1 äîïîëíèòåëüíî ââîäèëè ÃÌ ïîäêîæíî
(ï/ê) â äåíü äåãåëüìèíòèçàöèè â äîçå 0,3 ìë/êã ìàññû ñ
ïîâòîðíûì ââåäåíèåì ÷åðåç äåíü. Æèâîòíûì ãðóïïû 2 ÃÌ
èñïîëüçîâàëè ïåðîðàëüíî â óâåëè÷åííîé äîçå - 0,6 ìë/êã ïî
òàêîé æå ñõåìå. Ñîáàêàì ãðóïïû 3 ÃÌ íå íàçíà÷àëè.

Êðîâü íà àíàëèçû áðàëè â äåíü äåãåëüìèíòèçàöèè è
÷åðåç 10 äíåé. Ñòàòèñòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ äàí-
íûõ ïðîâîäèëè ñ ïîìîùüþ ïðîãðàììû Statistica 6.

    Ðåçóëüòàòû è îáñóæäåíèå

Â äåíü äåãåëüìèíòèçàöèè ó áîëüøèíñòâà ñîáàê â îá-
ùåì àíàëèçå êðîâè (òàáë.1) îòìå÷àëè ñíèæåíèå êîëè÷åñòâà
ýðèòðîöèòîâ,  óðîâíÿ ãåìîãëîáèíà è ãåìàòîêðèòà äî íèæ-
íåé ãðàíèöû íîðìû èëè íèæå. Ïðè ïîâòîðíîì àíàëèçå,
ïðîâåäåííîì ÷åðåç 10 äíåé, â îáåèõ ãðóïïàõ æèâîòíûõ,
ïîëó÷èâøèõ ÃÌ, âñå ýòè ïîêàçàòåëè ñîîòâåòñòâîâàëè ôèçè-
îëîãè÷åñêîé íîðìå, òîãäà êàê â ãðóïïå 3 ïîêàçàòåëè ýðèò-
ðîöèòîâ, ãåìîãëîáèíà è ãåìàòîêðèòà íîðìàëüíîãî óðîâíÿ
íå äîñòèãëè.

Ïî äàííûì ëåéêîãðàììû (òàáë.2) ó âñåõ æèâîòíûõ â
äåíü äåãåëüìèíòèçàöèè îòìå÷àëè ýîçèíîôèëèþ (13,6-15%,
ïðè íîðìå 2-9%). Ïðè ïîâòîðíîì èññëåäîâàíèè ÷åðåç 10
äíåé â îáåèõ îïûòíûõ ãðóïïàõ ó ñîáàê, ïîëó÷àâøèõ ÃÌ,
óðîâåíü ýîçèíîôèëîâ ñíèçèëñÿ äî íîðìàëüíûõ ïîêàçàòå-
ëåé (7,4 è 8,7%, ñîîòâåòñòâåííî), òîãäà êàê â êîíòðîëüíîé
ãðóïïå ýòîò ïîêàçàòåëü  ïî-ïðåæíåìó ïðåâûøàë íîðìó
(13,6%).

Ïî ðåçóëüòàòàì áèîõèìè÷åñêîãî àíàëèçà êðîâè (òàáë.3)
â äåíü äåãåëüìèíòèçàöèè â ñûâîðîòêàõ  ñîáàê âñåõ 3 ãðóïï
îòìå÷åíî ïîâûøåíèå àêòèâíîñòè òðàíñôåðàç (ÀËÒ è ÀÑÒ),
à òàêæå ùåëî÷íîé ôîñôàòàçû (ÙÔ). ×åðåç 10 äíåé óðîâåíü
ÀÑÒ â ãðóïïå 1 äîñòèã âåðõíåé ãðàíèöû íîðìû, à â ãðóïïå
2 ïðèáëèçèëñÿ ê íåé, òîãäà â ãðóïïå 3 îí ïî-ïðåæíåìó
ñåðüåçíî ïðåâûøàë íîðìàëüíûé óðîâåíü (57,3 u/L ïðè
íîðìå 10-43 u/L). Àíàëîãè÷íûå èçìåíåíèÿ íàáëþäàëèñü â
ïîêàçàòåëÿõ  ÀËÒ è ÙÔ.

Ãåëüìèíòîçû, âûçâàííûå êðóãëûìè ÷åðâÿìè èëè íåìà-
òîäàìè (òîêñîêàðîç, òîêñàñêàðèäîç, óíöèíàðèîç, àíêèëîñ-
òîìàòîç è äð.) - íàèáîëåå ðàñïðîñòðàíåííûå ñðåäè ñîáàê
ãëèñòíûå èíôåñòàöèè. Äëÿ íèõ õàðàêòåðíî õðîíè÷åñêîå
òå÷åíèå, ïðèâîäÿùåå ê èñòîùåíèþ îðãàíèçìà è ñíèæåíèþ
åãî åñòåñòâåííîé ðåçèñòåíòíîñòè. Â íàèáîëüøåé ñòåïåíè
èíôåñòàöèè ïîäâåðæåíû ùåíêè, îäíàêî íîñèòåëüñòâî ïà-
ðàçèòè÷åñêèõ ÷åðâåé ðàñïðîñòðàíåíî è ñðåäè âçðîñëûõ
ñîáàê [2].

Ñîãëàñíî äàííûì ëèòåðàòóðû, íàèáîëåå ðàñïðîñòðà-
íåííûé ó ñîáàê íåìàòîäîç - òîêñîêàðîç (ñðåäíÿÿ ïîðàæåí-
íîñòü ñîáàê â ðàçíûõ ñòðàíàõ êîëåáëåòñÿ îò 15 äî 93%),
êîòîðûé âûçûâàåòñÿ Toxocara canis è ïðåäñòàâëÿåò îïàñ-
íîñòü òàêæå è äëÿ ÷åëîâåêà [5,6].

Òîêñîêàðû - äîâîëüíî êðóïíûå íåìàòîäû, êîòîðûå
ëîêàëèçóþòñÿ â òîíêîì êèøå÷íèêå, èíîãäà â æåë÷íûõ õî-
äàõ ïå÷åíè è ïîäæåëóäî÷íîé æåëåçå. Äåôèíèòèâíûå õîçÿ-
åâà òîêñîêàð - ñîáàêè, ëèñèöû, êîøêè âûäåëÿþò ÿéöà ãåëü-
ìèíòîâ ñ ôåêàëèÿìè. Âî âíåøíåé ñðåäå ïðè áëàãîïðèÿòíûõ
óñëîâèÿõ ÿéöà ðàçâèâàþòñÿ äî èíâàçèîííîé ñòàäèè çà 8-15
ñóòîê. Ñîáàêè çàðàæàþòñÿ àëèìåíòàðíûì ïóòåì, ïîåäàÿ
èíâàçèîííûå ÿéöà. Â æåëóäî÷íî-êèøå÷íîì òðàêòå ëè÷èí-
êè îñâîáîæäàþòñÿ îò îáîëî÷åê, âíåäðÿþòñÿ â ñòåíêó êè-
øå÷íèêà, ïðîíèêàþò â êðîâåíîñíóþ ñèñòåìó, ïîïàäàþò â
âîðîòíóþ âåíó, çàòåì â ïðàâóþ ïîëîâèíó ñåðäöà è â ëåãêèå,
èç êðîâåíîñíûõ êàïèëëÿðîâ ëåãêèõ - â àëüâåîëû, áðîíõèî-
ëû, áðîíõè, òðàõåþ è ÷åðåç ãîðòàíü - â ðîòîâóþ ïîëîñòü. Èç
ðîòîâîé ïîëîñòè ëè÷èíêè çàãëàòûâàþòñÿ ñî ñëþíîé, äîñ-
òèãàþò òîíêîãî îòäåëà êèøå÷íèêà, ãäå ðàçâèâàþòñÿ äî
ïîëîâîçðåëîé ñòàäèè çà 20 äíåé. Ïðè ýòîì ëè÷èíêè ñîõðà-
íÿþò æèçíåñïîñîáíîñòü â îðãàíàõ è òêàíÿõ âçðîñëûõ ñîáàê
â òå÷åíèå ãîäà è äàæå áîëåå [2]. Âûñîêàÿ íàïðÿæåííîñòü
ýïèçîîòè÷åñêîãî ïðîöåññà ó ñîáàê ÿâëÿåòñÿ ñëåäñòâèåì
ïîæèçíåííîãî íîñèòåëüñòâà ëè÷èíîê òîêñîêàð è òðàíñïëà-
öåíòàðíîé ïåðåäà÷åé èõ âî âòîðîé ïîëîâèíå áåðåìåííîñ-

òè.  Â ïîñëåäíèå ãîäû ýòî çàáîëåâàíèå ñòàëî ñåðüåçíîé
ìåäèêî-ñîöèàëüíîé ïðîáëåìîé [5], ïîñêîëüêó ëè÷èíêè òîê-
ñîêàð, êîòîðûìè çàðàæàåòñÿ ÷åëîâåê îò äîìàøíèõ æèâîò-
íûõ, ñïîñîáíû ìèãðèðîâàòü â ÷åëîâå÷åñêîì îðãàíèçìå,
âûçûâàÿ òÿæåëåéøèé ñèíäðîì ìèãðèðóþùåé ëè÷èíêè
(visceral larvae migrans), ïðè êîòîðîì ëè÷èíêàìè ýòèõ íåìà-
òîä ïîðàæàþòñÿ êîæà è âíóòðåííèå îðãàíû (ëåãêèå, ïå÷åíü,
ìîçã, òðàõåÿ, ìûøöû, æåëóäîê è äàæå ãëàçà) [19].

Ïðè òîêñîêàðîçå ó ñîáàê ÷àñòî ðàçâèâàþòñÿ òàêèå íàðó-
øåíèÿ ÆÊÒ êàê äèàðåÿ, çàïîðû, ãàñòðèòû, ýíòåðîêîëèòû è
äð. Æèâîòíûå â óãíåòåííîì ñîñòîÿíèè, îòñòàþò â ðîñòå è
ðàçâèòèè, õóäåþò [2]. Â çàâèñèìîñòè îò èíòåíñèâíîñòè
èíâàçèè ó ïàöèåíòîâ ðàçâèâàåòñÿ àíåìèÿ, ýðèòðîïåíèÿ,
èììóíîäåïðåññèÿ ðåàêòèâíûé ãåïàòèò, îáóñëîâëåííûé êàê
òîêñèíàìè, âûäåëÿåìûìè ãåëüìèíòàìè, òàê è ïðîäóêòàìè
ðàçëîæåíèÿ ïîãèáøèõ ïàðàçèòîâ [12].

Äåéñòâóþùèìè âåùåñòâàìè ÃÌ ÿâëÿþòñÿ ýêñòðàêò
ïëàöåíòû äåíàòóðèðîâàííûé è íóêëåèíàò íàòðèÿ, ðàñòâî-
ðèòåëåì ñëóæèò êóëüòóðàëüíàÿ ñðåäà äëÿ âûðàùèâàíèÿ
êëåòîê, ñîäåðæàùàÿ êîìïëåêñ àìèíîêèñëîò, âèòàìèíîâ è
ìèêðîýëåìåíòîâ. ÃÌ øèðîêî ïðèìåíÿåòñÿ â âåòåðèíàðèè
êàê ýôôåêòèâíûé èììóíîìîäóëÿòîð, äåòîêñèêàíò è ñòèìó-
ëÿòîð ãåìîïîýçà [11,13], â òîì ÷èñëå ïðè êðîâåïàðàçèòàð-
íûõ èíâàçèÿõ è ãåëüìèíòîçàõ [4,7] ó ñîáàê [1,2], êîøåê
[1,10] è ñåâåðíûõ îëåíåé [17].

Êàê âèäíî èç ïðåäñòàâëåííûõ âûøå ðåçóëüòàòîâ, ïðè
ïîâòîðíûõ àíàëèçàõ, ïðîâåäåííûõ ÷åðåç 10 äíåé, â îáåèõ
ãðóïïàõ ïàöèåíòîâ, ïîëó÷àâøèõ ÃÌ, îòìå÷åíà íîðìàëèçà-
öèÿ  êîëè÷åñòâà ýðèòðîöèòîâ è ýîçèíîôèëîâ,  óðîâíÿ ãåìîã-
ëîáèíà è ïîêàçàòåëÿ ãåìàòîêðèòà, òîãäà êàê â ãðóïïå ñîáàê,
íå ïîëó÷àâøèõ ÃÌ, ýòè ïîêàçàòåëè íîðìàëüíîãî óðîâíÿ íå
äîñòèãëè.  Àíàëîãè÷íûì îáðàçîì, ÷åðåç 10 äíåé ó æèâîò-
íûõ îáåèõ îïûòíûõ ãðóïï ïî ðåçóëüòàòàì áèîõèìè÷åñêîãî
àíàëèçà êðîâè íàáëþäàëè íîðìàëèçàöèþ àêòèâíîñòè òðàíñ-
ôåðàç (ÀËÒ è ÀÑÒ) è ÙÔ, òîãäà êàê â êîíòðîëüíîé ãðóïïå
ýòè ïîêàçàòåëè íîðìû íå äîñòèãëè.

Òàêèì îáðàçîì, âêëþ÷åíèå ïðåïàðàòà ÃÌ â ñõåìó äå-
ãåëüìèíòèçàöèè ñîáàê ïðè òîêñîêàðîçå ñïîñîáñòâóåò óñêî-
ðåíèþ íîðìàëèçàöèè êëèíè÷åñêèõ è  áèîõèìè÷åñêèõ ïîêà-
çàòåëåé êðîâè.  Âàæíî îòìåòèòü, ÷òî ýòîò ýôôåêò íàáëþ-
äàëñÿ êàê ïðè ïîäêîæíîì ââåäåíèè ÃÌ, òàê è ïðè åãî
ïåðîðàëüíîì ïðèìåíåíèè.
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Ðîäèëàñü Åëå-
íà Ìèõàéëîâíà 18
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Ëûñîãîðêà Êóéáûøåâñêîãî ðàéîíà â ìíîãîäåòíîé êðåñòü-
ÿíñêîé ñåìüå è ñ ìàëûõ ëåò ïðèâûêëà ê òÿæåëîìó òðóäó,
ðàáîòàëà â øàõòå. Â 1941 ãîäó îêîí÷èëà Íîâî÷åðêàññêèé
çîîâåòåðèíàðíûé èíñòèòóò èì. 1-é Êîííîé Àðìèè, ïîëó-
÷èâ äèïëîì âåòåðèíàðíîãî âðà÷à. Âûøëà çàìóæ, íî ìèð-
íóþ æèçíü ïðåðâàëà âîéíà.

Ìóæ Èâàí, òîæå âåòåðèíàðíûé âðà÷, ïîãèá íà ôðîíòå.
Îñòàâøèñü â îêêóïàöèè ñ íîâîðîæäåííûì ðåáåíêîì, ñà-
ìîå ñòðàøíîå âðåìÿ ìîëîäàÿ æåíùèíà ïåðåæèëà â ñåìüå
ìóæà â ñåëå Ëàêåäåìîíîâêà.

Ïîñëå èçãíàíèÿ îêêóïàíòîâ Åëåíà Ìèõàéëîâíà, êàê è
âñå æåíùèíû åå âîçðàñòà, íà÷àëà âîññòàíàâëèâàòü ðàçðó-
øåííóþ âîéíîé ñòðàíó. Íåñêîëüêî äåñÿòèëåòèé îíà ïîñâÿ-
òèëà ñëóæåíèþ âåòåðèíàðíîìó äåëó. Ðàáîòàëà âåòåðèíàð-
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"Çà òðóäîâóþ äîáëåñòü" è "70 ëåò Ïîáåäû â Âåëèêîé Îòå÷å-
ñòâåííîé âîéíå 1941-1945 ãã".

Åëåíà Ìèõàéëîâíà Áàíäóðèñò âûðàñòèëà äâóõ äî÷å-
ðåé, âíóêîâ è ïðàâíóêîâ. Ïðîæèâàåò âåòåðàí â ñåëå Ïî-
êðîâñêîå Íåêëèíîâñêîãî ðàéîíà. 18 ìàÿ 2020 ãîäà åé èñ-
ïîëíèëîñü 104 ãîäà.

Â ïðåääâåðèè Äíÿ Ïîáåäû êîëëåãè âðó÷èëè âåòåðàíó
öâåòû è ïîäàðêè è ïåðåäàëè Áëàãîäàðñòâåííîå ïèñüìî îò
ðåêòîðà Äîíñêîãî ãîñóäàðñòâåííîãî àãðàðíîãî óíèâåðñè-
òåòà. Ñðåäè  ïðåçåíòîâ ðàñòðîãàííàÿ æåíùèíà óâèäåëà
ïàâëîïîñàäñêèé ïëàòîê, òóò æå åãî ïðèìåðèëà, è ïîäàðîê
ÿâíî ïðèøåëñÿ õîçÿéêå ïî äóøå.

Ïðåññ-öåíòð Ðîñòîâñêîé îáëàñòíîé ñòàíöèè ïî
áîðüáå ñ áîëåçíÿìè æèâîòíûõ.

Ñòàðåéøåãî âåòåðèíàðíîãî âðà÷à Äîíà ïîçäðàâèëè ñ þáèëååì Ïîáåäû
The oldest veterinarian Don was congratulated on the anniversary of Victory
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Ðåçþìå. Â ïåðèîä áåðåìåííîñòè ó æèâîòíûõ îòìå÷åí
ïîâûøåííûé ðàñõîä ïëàñòè÷åñêèõ, ýíåðãåòè÷åñêèõ è ìè-
íåðàëüíûõ çàïàñîâ îðãàíèçìà. Ñòåïåíü îòêëîíåíèÿ èîííî-
ãî ñîñòàâà êðîâè ó êîðîâ êîñòðîìñêîé ïîðîäû ïîñëå îòåëà
è âîçìîæíîñòü óïðàâëåíèÿ èì íåäîñòàòî÷íî èçó÷åííûé
âîïðîñ. Àíàëèç èîíîâ Ca, P, Mg, Cl, Na è K âûïîëíåí íà
áèîõèìè÷åñêîì è èîííîì àíàëèçàòîðàõ  BA-88A  "Semi-
auto Chemistry Analyzer"  è i-SMART 30  Vet.

Â íà÷àëå èññëåäîâàíèÿ, äî îòåëà, ó êîðîâ îáåèõ ãðóïï
ñîäåðæàíèå îáùåãî êàëüöèÿ ñîñòàâèëî 2,10-2,23 ììîëü/ë;
íåîðãàíè÷åñêîãî ôîñôîðà – 1,50–1,58 ììîëü/ë, ìàãíèÿ –
0,87–0,90 ììîëü/ë, êàëèÿ – 4,62–4,77 ììîëü/ë,  õëîðà –
105,05–196,00 ììîëü/ë, íàòðèÿ – 141,78–142,62 ììîëü/ë;
êàëüöèé-ôîñôîðíîå ñîîòíîøåíèå 1,4 : 1; íàòðèé-êàëèåâîå
29,9–30,7 : 1. Ïîñëå îòåëà ó êîðîâ êîíòðîëüíîé ãðóïïû
èìåëàñü âûðàæåííàÿ òåíäåíöèÿ ê ñíèæåíèþ Na è Cl, ñíè-
æåíà êîíöåíòðàöèÿ Ca íà 18,39% è P íà 9,50%,  ïàäåíèþ
íàòðèé-êàëèåâîãî ñîîòíîøåíèÿ äî 24,5 : 1, óâåëè÷åíèþ
óðîâíÿ  K íà 22,94% è Mg íà 5,56%. Êîðìîâàÿ äîáàâêà ê
îñíîâíîìó ðàöèîíó, ñîäåðæàùàÿ íèçêîìîëåêóëÿðíûå áèî-
ëîãè÷åñêè àêòèâíûå ïåïòèäû, íóêëåîçèäû è íóêëåîòèäû â
äîçå 0,1 ã/êã ìàññû òåëà, ïðèìåíåííàÿ  â òå÷åíèå ïÿòè ñóòîê
äî îòåëà, ñòàáèëèçèðîâàëà íàòðèé-êàëèåâîå ñîîòíîøåíèå,
ïðåïÿòñòâîâàëà ñíèæåíèþ Ca, ñòèìóëèðîâàëà ïîâûøåíèå
êîíöåíòðàöèè Mg íà 14,94% è åãî äåïîíèðîâàíèå.  Óâåëè-
÷åíèå â ñûâîðîòêå êðîâè êîíöåíòðàöèè íåîðãàíè÷åñêîãî
ôîñôîðà íà 28,67% ñëóæèò ïðèçíàêîì àêòèâíîãî îáðàçîâà-

íèÿ ìàêðîýðãè÷åñêèõ ñîåäèíåíèé. Â ñûâîðîòêå êðîâè êî-
ðîâ îïûòíîé ãðóïïû îòìå÷åíà áîëåå âûñîêàÿ êîíöåíòðà-
öèÿ èîíîâ õëîðà íà 3,4%, ìàãíèÿ íà 5,56%, êàëüöèÿ íà
10,4%, ôîñôîðà íà 34,97%.

Àêòóàëüíîñòü èññëåäîâàíèÿ

Îäíèì èç êðèòåðèåâ, îáåñïå÷èâàþùèõ æèçíåííî âàæ-
íûå ïðîöåññû ó ïðîäóêòèâíûõ æèâîòíûõ, ÿâëÿåòñÿ èîííûé
ñîñòàâ êðîâè. Êîðîâû â ïåðâóþ ñòàäèþ ëàêòàöèè íà îáðà-
çîâàíèå ìîëîêà èñïîëüçóþò èç äåïî ñêåëåòà äî 40% ìèíå-
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Change of ionic composition of blood in
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Abstract. During pregnancy the animals showed an
increased consumption of plastic, energy and mineral reserves
of the body. The degree of deviation of the ionic composition of
blood in cows of the Kostroma breed after calving and the
possibility of controlling it is an insufficiently studied question.
The analysis of Ca, P, Mg, Cl, Na and K ions was performed on
biochemical and ion analyzers BA-88A "Semi-auto Chemistry
Analyzer" and i-SMART 30 Vet. Ñows of both groups had a
total calcium content of 2.10-2.23 mmol/l; inorganic phosphorus
- 1.50-1.58 mmol/l, magnesium - 0.87-0.90 mmol/l, potassium
- 4.62-4.77 mmol/l, chlorine - 105.05-196.00 mmol/l, sodium -
141.78-142.62 mmol/l; calcium-phosphorus ratio 1.4 : 1; sodium-
potassium 29.9-30.7 : 1 at the beginning of the study, before
calving. The cows of the control group had a pronounced
tendency to decrease Na and Cl, reduced the concentration of Ca
by 18.39% and P by 9.50%, a drop in the sodium-potassium
ratio to 24.5 : 1, an increase in the level of K by 22.94% and Mg
by 5.56% after calving. Feed additive to the main diet containing
low molecular weight biologically active peptides, nucleosides
and nucleotides in a dose of 0.1 g/kg of body weight, applied for
five days before calving, stabilized sodium-potassium ratio,
prevented Ca reduction, stimulated Mg concentration increase
by 14.94% and its deposition. An increase in serum concentration
of inorganic phosphorus by 28.67% is a sign of active formation
of macroergic compounds. The serum of cows of the experimental
group showed a higher concentration of chlorine ions by 3.4%,
magnesium by 5.56%, calcium by 10.4%, phosphorus by 34.97%.

Ñèíåëüùèêîâà Ä.È.
Sinelshchikova D.I.
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ðàëüíûõ âåùåñòâ [1, ñ.7-9]. Ìèíåðàëüíûé îáìåí òåñíî
ñâÿçàí ñ êîðìëåíèåì, òåõíîëîãèåé ñîäåðæàíèÿ è îêðóæàþ-
ùåé ñðåäîé [4, ñ.39-42]. Îñíîâíûìè èîíàìè äëÿ êðóïíîãî
ðîãàòîãî ñêîòà âûñòóïàþò èîíû êàëüöèÿ, ôîñôîðà, ìàãíèÿ,
íàòðèÿ, õëîðà è êàëèÿ.

Áîëüøàÿ ÷àñòü êàëüöèÿ, ôîñôîðà è ìàãíèÿ ñîñðåäîòî-
÷åíà â êîñòíîé òêàíè. Òàê 99% êàëüöèÿ, âêëþ÷åííîãî â
êîñòíóþ ñòðóêòóðó, îïðåäåëÿåò êðèñòàëëè÷åñêóþ ñòðóêòó-
ðó ìèíåðàëüíîé îñíîâû êîñòè, îñòàëüíîé ïðîöåíò îñóùå-
ñòâëÿåò áûñòðûé îáìåí ñ âíåêëåòî÷íîé ñðåäîé è â ðàâíîì
ñîîòíîøåíèè ðàñïðåäåëÿåòñÿ ìåæäó âíå- è âíóòðèêëåòî÷-
íîé æèäêîñòüþ. Âíåêëåòî÷íûé êàëüöèé ñëóæèò îñíîâíûì
ñóáñòðàòîì äëÿ ìèíåðàëèçàöèè êîñòè è õðÿùà, ÿâëÿåòñÿ
êîôàêòîðîì ìíîãèõ âíåêëåòî÷íûõ ôåðìåíòîâ, â òîì ÷èñëå
ôåðìåíòîâ ñèñòåìû ñâåðòûâàíèÿ êðîâè, à òàêæå èñòî÷íè-
êîì èîíîâ êàëüöèÿ, ñëóæàùèõ ñèãíàëüíûìè ìîëåêóëàìè â
ðàçëè÷íûõ âíóòðèêëåòî÷íûõ ïðîöåññàõ (àâòîìàòèçì íå-
ðâîâ è ìûøö; ñîêðàùåíèå ìûøå÷íîé òêàíè; âûñâîáîæäå-
íèå íåéðîòðàíñìèòòåðîâ è ðàçëè÷íûå âèäû ýíäîêðèííîé è
ýêçîêðèííîé ñåêðåöèè), ó÷àñòâóåò â ðåãóëÿöèè  áèîñèíòåçà
ïàðàòèðåîèäíîãî ãîðìîíà [8; 13, ñ.19-38]. Ïîëîâèíà âñåãî
êàëüöèÿ, ñîäåðæàùåãîñÿ â êðîâè, ñâÿçàíî ñ áåëêàìè, â
îñíîâíîì – ñ àëüáóìèíîì è ãëîáóëèíàìè [2]. Ñîîòíîøåíèå
êàëüöèÿ è ôîñôîðà â êðîâè ó ëàêòèðóþùèõ êîðîâ äîëæíî
ïîääåðæèâàòüñÿ íà îïðåäåëåííîì óðîâíå. Èîíû ôîñôîðà
ÿâëÿþòñÿ êîìïîíåíòàìè ïðàêòè÷åñêè âñåõ êëàññîâ ñòðóê-
òóðíûõ îáðàçîâàíèé, çàäåéñòâîâàííûõ â ïåðåíîñå èíôîð-
ìàöèè è ýôôåêòîðíûõ ìîëåêóë, íåîáõîäèìûõ äëÿ íîð-
ìàëüíîãî ôóíêöèîíèðîâàíèÿ ãåíåòè÷åñêîãî àïïàðàòà, âõî-
äÿò â ñîñòàâ íóêëåèíîâûõ êèñëîò, ôîñôîëèïèäîâ, ñëîæíûõ
óãëåâîäîâ, ïðîìåæóòî÷íûõ ïðîäóêòîâ ãëèêîëèçà; ñòðóê-
òóðíûõ, ñèãíàëüíûõ è ôåðìåíòíûõ ôîñôîïðîòåèíîâ, à òàê-
æå íóêëåîòèäíûõ êîôàêòîðîâ ôåðìåíòîâ è G-áåëêîâ [3; 13,
ñ.19-38]. Ìàãíèé òàêæå âûïîëíÿåò ðîëü êîôàêòîðà â ôåð-
ìåíòàòèâíûõ ðåàêöèÿõ, âêëþ÷àÿ ðåàêöèè ãëèêîëèçà, êèíàç-
íûå è ôîñôàòàçíûå ïóòè îáìåíà. Ìàãíèé ñëóæèò ñòàáèëè-
çàòîðîì ñòðóêòóðû ìàêðîìîëåêóë, òàêèõ êàê ÄÍÊ è ÐÍÊ, à
òàêæå ðèáîñîì; ÿâëÿåòñÿ àêòèâàòîðîì ìíîãèõ ÀÒÔ-çàâè-
ñèìûõ èîííûõ òðàíñïîðòåðîâ, ó÷àñòâóåò â îêèñëèòåëüíûõ
ïðîöåññàõ â ìèòîõîíäðèÿõ. Îí âàæåí äëÿ ýíåðãåòè÷åñêîãî
îáìåíà è ïîääåðæàíèÿ íîðìàëüíîé âíóòðèêëåòî÷íîé ñðå-
äû. Óðîâåíü ìàãíèÿ â êðîâè æèâîòíûõ ïîääåðæèâàåòñÿ
àêòèâíîñòüþ íàòðèé-ìàãíèåâîãî àíòèïîðòåðà [13, ñ.19-38].

Íàòðèé, ÿâëÿÿñü âíåêëåòî÷íûì êîìïîíåíòîì êðîâè,
ñîõðàíÿåò îñìîòè÷åñêîå äàâëåíèå â íåêëåòî÷íîé æèäêîñòè
è ñëóæèò îñíîâíûì êîìïîíåíòîì áóôåðíûõ ñèñòåì, òàêæå
èîíû íàòðèÿ ñòèìóëèðóþò èììóíîáèîëîãè÷åñêèå ïðîöåñ-
ñû, èãðàþò îñîáóþ ðîëü â ïèùåâàðåíèè è âñàñûâàíèè
óãëåâîäîâ, íåîáõîäèìû äëÿ æèçíåäåÿòåëüíîñòè ðóáöîâîé
ìèêðîôëîðû, îêàçûâàþò ðåãóëèðóþùåå âëèÿíèå íà ýíçè-
ìàòè÷åêóþ àêòèâíîñòü. Íàòðèé òåñíî ñâÿçàí â îáìåííûõ
ïðîöåññàõ ñ Ca è K [10, ñ.23-24]. Êàëèé, â ñâîþ î÷åðåäü,
ïðèíèìàåò ó÷àñòèå â áèîñèíòåçå áåëêà è óãëåâîäîâ, ñòèìó-
ëèðóåò àêòèâíîñòü ïèðóâàòêèíàçû, ôîñôîðîôðóêòîêèíà-
çû, ôîñôîðîòðàíñàìèíàçû; ðåñèíòåçå ÀÒÔ â ïðîöåññå ãëè-
êîëèçà; íåîáõîäèì äëÿ æèçíåäåÿòåëüíîñòè ìèêðîôëîðû
ðóáöà è èìååò âàæíîå çíà÷åíèå â îïëîäîòâîðÿåìîñòè êîðîâ
[6]. Ñîñòîÿíèå  âîäíî-ñîëåâîãî  îáìåíà  îïðåäåëÿåò ñîäåð-
æàíèå  èîíîâ  õëîðà âî  âíåêëåòî÷íîé  æèäêîñòè.  Õëîð
ïîääåðæèâàåò êèñëîòíî-ùåëî÷íîé áàëàíñ, àêòèâèçèðóåò
ôåðìåíò àìèëàçó, â ñîåäèíåíèè ñ âîäîðîäîì ñèíòåçèðóåò
ñîëÿíóþ êèñëîòó, âàæíåéøèé êîìïîíåíò  æåëóäî÷íîãî
ñîêà, òàêæå óëó÷øàåò  ðàáîòó ïå÷åíè [9, ñ.361-365].

Ïîä âëèÿíèåì âíåøíåé ñðåäû è ñäâèãîâ âî âíóòðåííåé
ñðåäå îðãàíèçìà îáìåí âåùåñòâ ìîæåò óñèëèâàòüñÿ èëè
óìåíüøàòñÿ, à òàêæå êà÷åñòâåííî èçìåíÿòüñÿ, ÷òî õàðàê-
òåðíî äëÿ ãëóáîêî ñòåëüíûõ êîðîâ [11]. Ñâîåâðåìåííîå
ââåäåíèå áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ â ðàöèîí æèâîò-
íûõ ïîçâîëÿåò ñíèçèòü âëèÿíèå ýòèõ ôàêòîðîâ íà îðãàíèçì
[5, ñ.16-18].

Öåëü èññëåäîâàíèÿ – îöåíèòü èçìåíåíèÿ èîííîãî ñî-
ñòàâà êðîâè ó êîðîâ ïîñëå îòåëà íà ôîíå ïðèìåíåíèÿ äîáàâ-
êè, ñîäåðæàùåé íèçêîìîëåêóëÿðíûå áèîëîãè÷åñêè àêòèâ-
íûå ïåïòèäû, íóêëåîçèäû è íóêëåîòèäû.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ

Â íàó÷íî-ïðîèçâîäñòâåííûé îïûò âêëþ÷åíû êîðîâû
êîñòðîìñêîé ïîðîäû, èìåþùèå îäèíàêîâûå ïîêàçàòåëè
ïðîäóêòèâíîñòè, æèâóþ ìàññó è ñîñòîÿíèå çäîðîâüÿ. Ýêñ-
ïåðèìåíò ïðîâåäåí ïî ïðåäñòàâëåííîé ñõåìå (òàáë. 1).

Ñîãëàñíî ñõåìå îïûòà ïî ïðèíöèïó àíàëîãîâ ñôîðìè-
ðîâàëè 2 ãðóïïû êîðîâ 3–4-ëåòíåãî âîçðàñòà. Æèâîòíûå
ñîäåðæàëèñü â îäèíàêîâûõ óñëîâèÿõ, òèï êîðìëåíèÿ ñè-
ëîñíî-êîíöåíòðàòíûé, ïîåíèå áåç îãðàíè÷åíèé.

Ëàáîðàòîðíûå èññëåäîâàíèÿ âûïîëíåíû íà êàôåäðå
àêóøåðñòâà, õèðóðãèè è íåçàðàçíûõ áîëåçíåé æèâîòíûõ
Èâàíîâñêîé ÃÑÕÀ. Ñûâîðîòêó êðîâè êîðîâ îáåèõ ãðóïï
èññëåäîâàëè çà 5 ñóòîê äî îòåëà è â òå÷åíèå 6 ÷àñîâ ïîñëå
îòåëà íà áèîõèìè÷åñêîì àíàëèçàòîðå BA-88A "Semi-auto
Chemistry Analyzer" è àíàëèçàòîðå ýëåêòðîëèòîâ i-SMART
30 Vet. Áèîìåòðè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ ïðîâîäèëè
ñ ïîìîùüþ òàáëè÷íîãî ïðîöåññîðà Excel.

Ðåçóëüòàòû èññëåäîâàíèÿ è èõ îáñóæäåíèå

Â îáåèõ ãðóïïàõ êîðîâ çà ïÿòü ñóòîê äî îòåëà äîñòîâåð-
íûõ îòëè÷èé êîíöåíòðàöèè èîíîâ íå óñòàíîâëåíî (òàáë. 2).
Â êîíòðîëüíîé ãðóïïå êîðîâ ñîîòíîøåíèå Ca è P ñîñòàâèëî
1,4 : 1; ñîîòâåòñòâåííî Na è K 30,7 : 1. Â îïûòíîé ãðóïïå
êîðîâ ñîîòíîøåíèå Ca : P ñîñòàâèëî 1,4 : 1; à Na è K 29,9 :
1.  Ñîäåðæàíèå èîíîâ â ñûâîðîòêå êðîâè ó êîðîâ ñîîòâåò-
ñòâîâàëî ðåôåðåíñíîé âåëè÷èíå, çà èñêëþ÷åíèåì óðîâíÿ
êàëüöèÿ. Ýëåíøëåãåð À.À. è Àôàíàñüåâ Ê.À. (2017) ñ÷èòà-
þò, ÷òî ñíèæåíèå êàëüöèÿ äî 7,6%  äî îòåëà îòíîñèòåëüíî
íîðìàòèâíûõ ïîêàçàòåëåé ñâÿçàíî ñ ïðåäðîäîâûì ôèçèî-
ëîãè÷åñêèì ñîñòîÿíèåì [12, ñ.105-110].

Â êîíòðîëüíîé ãðóïïå êîðîâ ïîñëå îòåëà íàìåòèëàñü
òåíäåíöèÿ ê ñíèæåíèþ ñîäåðæàíèÿ íàòðèÿ (íà 1,75%) è
õëîðà (íà 4,37%), îòìå÷åíî ñíèæåíèå êàëüöèÿ è ôîñôîðà
íà 18,39% è 9,50% ñîîòâåòñòâåííî (ð£0,05). Òàêæå âûÿâëå-
íî óâåëè÷åíèå ñîäåðæàíèÿ êàëèÿ íà 22,94% è ìàãíèÿ íà
5,56% (ð£0,05). Êàëüöèé-ôîñôîðíîå ñîîòíîøåíèå ñîñòà-
âèëî 1,27 : 1, íàòðèé-êàëèåâîå – 24,5 : 1. Âåðîÿòíî, ðîäû äëÿ
êîðîâ ÿâëÿþòñÿ ñèëüíûì ñòðåññ-ôàêòîðîì, ñòèìóëèðóþ-
ùèì ñåêðåòîðíóþ ôóíêöèþ ìîçãîâîãî ñëîÿ íàäïî÷å÷íè-
êîâ, ÷òî ïðèâîäèò ê ïîâûøåííîìó ñèíòåçó ãîðìîíîâ è, â
ñâîþ î÷åðåäü, ê èçìåíåíèþ ñîäåðæàíèÿ ìèíåðàëüíûõ âå-
ùåñòâ â ñûâîðîòêå êðîâè.

Àíàëèçèðóÿ ðåçóëüòàòû èññëåäîâàíèÿ ñîäåðæàíèÿ ìè-
íåðàëüíûõ âåùåñòâ â îïûòíîé ãðóïïå, îòìåòèì, ÷òî ó êîðîâ
íàìåòèëàñü òåíäåíöèÿ ê ñíèæåíèþ êàëèÿ, íàòðèÿ, õëîðà è
êàëüöèÿ è ïîâûøåíèå êîíöåíòðàöèè ôîñôîðà íà 28,67% è
ìàãíèÿ íà 14,94% (ð£0,05). Êàëüöèé-ôîñôîðíîå ñîîòíîøå-
íèå íåñêîëüêî ñíèçèëîñü, à íàòðèé-êàëèåâîå – íå èìåëî
äîñòîâåðíûõ îòëè÷èé. Èçâåñòíî, ÷òî ïîâûøåíèå ôîñôîðà
â êðîâè, ñîïðîâîæäàåòñÿ ñíèæåíèåì êîíöåíòðàöèè êàëü-
öèÿ è ïðèâîäèò ê ñòèìóëÿöèè âûáðîñà ïàðàòèðåîèäíîãî
ãîðìîíà, ñíèæåíèþ êàíàëüöåâîé ðåàáñîðáöèè ôîñôàòà è
óâåëè÷åíèþ åãî ýêñêðåöèè ïî÷êàìè [14, ñ. 1188S-1193S.].
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Ñðàâíèâ ïîêàçàòåëè èîííîãî îáìåíà ó êîðîâ îáåèõ
ãðóïï ïîñëå îòåëà, âûÿâèëè òåíäåíöèþ ê ñíèæåíèþ íà-
òðèÿ. Ó êîðîâ êîíòðîëüíîé ãðóïïû íà 19,0% áîëüøå ñîäåð-
æàíèå êàëèÿ (ð£0,05). Ó æèâîòíûõ îïûòíîé ãðóïïû íà
ôîíå ïðèìåíåíèÿ áèîëîãè÷åñêè àêòèâíîé äîáàâêè â ñûâî-
ðîòêå êðîâè äîñòîâåðíî áîëüøå êîíöåíòðàöèÿ õëîðà íà
3,4%, ìàãíèÿ íà 5,56%, êàëüöèÿ íà 10,4% è ôîñôîðà íà
34,97%.

Áîëåå âûñîêàÿ êîíöåíòðàöèÿ ýòèõ ìèíåðàëüíûõ êîì-
ïîíåíòîâ ñâèäåòåëüñòâóåò îá àêòèâèçàöèè ïðîöåññîâ îêèñ-
ëèòåëüíîãî ôîñôîðèëèðîâàíèÿ, ýíçèìàòè÷åñêîé àêòèâíî-
ñòè, ÷òî èìååò çíà÷åíèå äëÿ ïðîöåññà ñîêðàùåíèÿ ìûøö,
ýíåðãåòè÷åñêîãî îáìåíà, îáðàçîâàíèÿ ìàêðîýðãè÷åñêèõ
ñîåäèíåíèé, íåîáõîäèìûõ äëÿ êîðîâ â ðàííåì ïîñëåðîäî-
âîì ïåðèîäå.

Çàêëþ÷åíèå

Îáìåí èîíîâ ó ãëóáîêî ñòåëüíûõ êîðîâ èìååò áîëüøîå
çíà÷åíèå äëÿ çäîðîâüÿ æèâîòíûõ è ýêîíîìèêè õîçÿéñòâà,
òàê êàê äåôèöèò ìèíåðàëüíûõ âåùåñòâ â îðãàíèçìå ìîæåò
ïðîâîöèðîâàòü óõóäøåíèå àïïåòèòà, îáùóþ ñëàáîñòü, ñó-
äîðîãè è ïàðàëè÷è,  íàðóøåíèå îñíîâíîãî îáìåíà, ïîòåðþ
ïðîäóêòèâíîñòè, ðîæäåíèå ôèçèîëîãè÷åñêè íåïîëíîöåí-
íîãî ïîòîìñòâà [7, ñ.502-505].

Ïðîâåäåííûé ýêñïåðèìåíò ïîçâîëÿåò çàêëþ÷èòü, ÷òî
ïðèìåíåííàÿ êîðìîâàÿ äîáàâêà, ñîäåðæàùàÿ íèçêîìîëå-
êóëÿðíûå áèîëîãè÷åñêè àêòèâíûå ïåïòèäû, íóêëåîçèäû è
íóêëåîòèäû â äîçå 0,1 ã/êã ìàññû òåëà çà ïÿòü ñóòîê äî îòåëà
ñïîñîáñòâóåò ïîääåðæàíèþ èîííîãî áàëàíñà, íàòðèé-êà-
ëèåâîãî ñîîòíîøåíèÿ, óâåëè÷åíèþ ôîñôîðà è ìàãíèÿ â
ñûâîðîòêå êðîâè ó êîðîâ â ïåðâûå ÷àñû ïîñëå îòåëà.
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Ðåçþìå. Àêòóàëüíîñòü îñâåùàåìîé â îáçîðå  òåìàòèêè
ñâÿçàíà ñ âàæíîé ðîëüþ òåõíîëîãèè òðàíñïëàíòàöèè ýìá-
ðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà â ðàçâèòèè è èíòåíñèôèêà-
öèè æèâîòíîâîäñòâà Ðîññèéñêîé Ôåäåðàöèè. Ìíîãèå ïðî-
áëåìû òåõíîëîãè÷åñêîãî õàðàêòåðà äî ñèõ ïîð îñòàþòñÿ
íåðåøåííûìè è íåãàòèâíî âëèÿþò íà ðåçóëüòàòèâíîñòü
äàííîé ðåïðîäóêòèâíîé áèîòåõíîëîãèè, ÷òî äî ñèõ ïîð íå
ïðèâåëî ê ïîâûøåíèþ äîñòèãíóòîãî ïîðîãà ýôôåêòèâíîñ-
òè ïî ïîêàçàòåëÿì êîëè÷åñòâà ýìáðèîíîâ, ïîëó÷àåìûõ îò
êîðîâ-äîíîðîâ (6,4 øò. èç ðàñ÷åòà íà îäíîãî äîíîðà çà îäíó
ñåññèþ ñòèìóëÿöèè ïîëèîâóëÿöèè), è ïðèæèâëÿåìîñòè ýì-
áðèîíîâ ïîñëå òðàíñïëàíòàöèè òåëêàì-ðåöèïèåíòàì (íà
óðîâíå 40–50%). Öåëüþ äàííîãî îáçîðà ÿâëÿåòñÿ îáîáùå-
íèå áèîòåõíîëîãè÷åñêèõ ïðîáëåì, ñíèæàþùèõ ðåçóëüòà-
òèâíîñòü òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ êðóïíîãî
ðîãàòîãî ñêîòà, â ñâÿçè ñ òåì, ÷òî îíè èçó÷àþòñÿ ìèðîâûì
íàó÷íûì ñîîáùåñòâîì ôðàãìåíòàðíî, âíå êîíòåêñòà âñåãî
òåõíîëîãè÷åñêîãî ïðîöåññà. Â ñòàòüå ðàññìàòðèâàþòñÿ
ìèðîâûå òåíäåíöèè íàó÷íûõ èññëåäîâàíèé, íàïðàâëåííûå
íà èçó÷åíèå ýôôåêòèâíîñòè ìåòîäîâ è îáîðóäîâàíèÿ â
ñîñòàâå áèîòåõíîëîãèè, âûäåëÿþòñÿ ïðîáëåìíûå âîïðîñû
ñ íåäîñòàòî÷íîé èçó÷åííîñòüþ, òàêèå êàê, íàïðèìåð, óñî-
âåðøåíñòâîâàíèå ïðîòîêîëîâ ñòèìóëÿöèè ïîëèîâóëÿöèè
ÿè÷íèêîâ ó êîðîâ-äîíîðîâ ôîëëèêóëîñòèìóëèðóþùèì ãîð-
ìîíîì (ÔÑÃ) ñ öåëüþ óñòðàíåíèÿ øèðîêîãî äèàïàçîíà
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Abstract. The relevance of the topics covered in the review
is related to the important role of embryo transfer technology in
the development and intensification of animal husbandry in the
Russian Federation. Many technological problems still remain
unresolved and negatively affect the effectiveness of this
reproductive biotechnology, what so far has not led to an
increase of the efficiency threshold in terms of the number of
embryos obtained from donor cows (6.4 embryos per donor for
one session of induction of polyovulation), and embryo survival
rate after their transfer to heifers-recipients (40-50%). The
purpose of this review is to summarize biotechnological problems
that reduce the effectiveness of transplantation technology for
cattle embryos, due to the fact that they are studied by the world
scientific community partially, outside the context of the entire
technological process. The article discusses global trends in
scientific research aimed at studying the effectiveness of methods
and equipment used for the embryo transfer in cattle, emphasizing
problematic issues with insufficient knowledge, such as, for
example, improvement of protocols for induction of
polyovulation in donor cows with follicle stimulating hormone
(FSH) to eliminate the wide variability of the cow's ovaries
response (from 0 to 50 yellow bodies per ovary) to the treatment
with exogenous gonadotropins. It was revealed the lack of
knowledge of the effectiveness of methods and equipment used
to extract embryos from the reproductive organs of donor cows,
which were developed more than thirty years ago and have
remained unchanged at the moment, while losses of embryos for
technical reasons remain high, reaching to 30 % and more. In the
review the question of the feasibility of increasing attention
from scientists to poorly studied problems that reduce the
effectiveness of embryos transfer technology in cattle is argued.
The information obtained can be used to justify new approaches
to the comprehensive improvement of this biotechnology.
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âàðèàòèâíîñòè îòâåòíîé ðåàêöèè ÿè÷íèêîâ íà îáðàáîòêó
æèâîòíîãî ýêçîãåííûìè ãîíàäîòðîïèíàìè, ñîñòàâëÿþùå-
ãî îò 0 äî 50 æåëòûõ òåë îäíó êîðîâó-äîíîðà.  Âûÿâëåíà
íåäîñòàòî÷íîñòü èçó÷åííîñòè âîïðîñîâ ýôôåêòèâíîñòè
ìåòîäîâ è îáîðóäîâàíèÿ, ïðèìåíÿåìûõ äëÿ èçâëå÷åíèÿ
ýìáðèîíîâ èç ðåïðîäóêòèâíûõ îðãàíîâ êîðîâ-äîíîðîâ,
êîòîðûå áûëè ðàçðàáîòàíû áîëåå òðèäöàòè ëåò íàçàä è
îñòàëèñü íà òåêóùèé ìîìåíò íåèçìåííûìè, â òî âðåìÿ êàê
ïîòåðè ýìáðèîíîâ ïî ïðè÷èíàì òåõíè÷åñêîãî õàðàêòåðà
îñòàþòñÿ âûñîêèìè, ñîñòàâëÿÿ 30% è áîëåå. Àðãóìåíòèðî-
âàí âîïðîñ öåëåñîîáðàçíîñòè óñèëåíèÿ âíèìàíèÿ ñî ñòîðî-
íû ó÷åíûõ ê ìàëîèçó÷åííûì ïðîáëåìàì, ñíèæàþùèì ðå-
çóëüòàòèâíîñòü òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ
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êðóïíîãî ðîãàòîãî ñêîòà. Ïîëó÷åííûå ñâåäåíèÿ ìîãóò íàé-
òè ïðèìåíåíèå ïðè îáîñíîâàíèè íîâûõ ïîäõîäîâ ê êîìï-
ëåêñíîìó óñîâåðøåíñòâîâàíèþ äàííîé áèîòåõíîëîãèè.

Íåîáõîäèìîñòü â ïðèìåíåíèè òåõíîëîãèè òðàíñïëàí-
òàöèè ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà íåïðåðûâíî
âîçðàñòàåò â ìèðîâîì ìàñøòàáå, î ÷¸ì ñâèäåòåëüñòâóþò
äàííûå Ìåæäóíàðîäíîãî îáùåñòâà ïî òðàíñïëàíòàöèè
ýìáðèîíîâ (International Embryo Transfer Society, IETS),
ïîëó÷åííûå èç 43 ñòðàí (Ðîññèÿ, ÑØÀ, Êàíàäà, Áðàçèëèÿ,
Ôðàíöèÿ, Èòàëèÿ è äð.), íà äîëþ êîòîðûõ â ìèðå ïðèõîäèò-
ñÿ ïðèìåðíî 46,0% ïîãîëîâüÿ ñêîòà. Â 2017 ãîäó áûëî ïðîèç-
âåäåíî 1487343 øò. êîììåð÷åñêèõ ýìáðèîíîâ äàííîãî âèäà
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ, ÷òî ïðåâûøàåò íà 130749
øò. êîëè÷åñòâî ýìáðèîíîâ, ïîëó÷åííîå â ñóììå çà äåñÿòü
ïðåäûäóùèõ ëåò (1356594 øò., 2007 – 2016 ãã.). Â îáùåì, ïî
âñåìó ìèðó â ïåðèîä ñ 1998 ã. ïî 2017 ã. áûëî ïîëó÷åíî 16 037
300 ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà. [35].

Ðîëü äàííîé òåõíîëîãèè â ÕÕI âåêå îñîáåííî çàìåòíà
íà ôîíå òåíäåíöèé ðîñòà ÷èñëåííîñòè ìèðîâîãî íàñåëå-
íèÿ, ñîïðîâîæäàåìîãî ðîñòîì âîçðàñòàþùèõ ïîòðåáíîñ-
òåé ïðîäóêòîâîãî ðûíêà, ãäå ìÿñî-ìîëî÷íàÿ ïðîäóêöèÿ,
ïîëó÷àåìàÿ îò êðóïíîãî ðîãàòîãî ñêîòà, ïîëüçóåòñÿ âûñî-
êèì ñïðîñîì ïîâñåäíåâíî (ïî ïðîãíîçàì ÎÎÍ, â 2050 ãîäó
íàñåëåíèå ïëàíåòû âûðàñòåò äî 9,7 ìëðä ÷åëîâåê, à ê êîíöó
ñòîëåòèÿ äîñòèãíåò ïðèìåðíî 11 ìëðä ÷åëîâåê, äëÿ ñðàâíå-
íèÿ: â 2019 ã. – 7,7 ìëðä ÷åëîâåê) [2].

Íàó÷íûå èññëåäîâàíèÿ è ìíîãîëåòíèå óñîâåðøåíñòâî-
âàíèÿ ïðèâåëè ê çíà÷èòåëüíîìó óëó÷øåíèþ ðàññìàòðèâàå-
ìîé òåõíîëîãèè, ðåàëèçóåìîé â âèäå òåõíîëîãè÷åñêèõ ýòà-
ïîâ, ïðåäñòàâëÿþùèõ ñîáîé ÷àñòè åäèíîãî ïðîöåññà: îòáîð
êîðîâ-äîíîðîâ è êîðîâ-ðåöèïèåíòîâ, îñóùåñòâëåíèå ñòè-
ìóëÿöèè ïîëèîâóëÿöèè ó êîðîâ-äîíîðîâ è èõ îñåìåíåíèå,
èçâëå÷åíèå ýìáðèîíîâ èç ðåïðîäóêòèâíûõ îðãàíîâ êîðî-
âû-äîíîðà, ïåðåñàäêà ïîëó÷åííûõ ýìáðèîíîâ òåëêàì-ðå-
öèïèåíòàì, êðèîêîíñåðâàöèÿ ýìáðèîíîâ –  ïî ìåðå íåîáõî-
äèìîñòè [31]. Îäíàêî, íå ñìîòðÿ íà äîñòèãíóòûå óñïåõè
ïðè ïðèìåíåíèè òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ,
íà ñåãîäíÿøíèé äåíü íåäîñòàòî÷íî èçó÷åííûìè îñòàþòñÿ
ìíîãèå âîïðîñû òåõíîëîãè÷åñêîãî õàðàêòåðà, ÷òî ñíèæàåò
èòîãîâóþ ðåçóëüòàòèâíîñòü äàííîé áèîòåõíîëîãèè.

Òàê, ïðè ïðîâåäåíèè òåõíîëîãè÷åñêîãî ýòàïà ïî îñó-
ùåñòâëåíèþ ñòèìóëÿöèè ïîëèîâóëÿöèè ó êîðîâû-äîíîðà,
îñòàåòñÿ çíà÷èòåëüíûì äèàïàçîí îòâåòíîé ðåàêöèè ÿè÷íè-
êîâ íà îáðàáîòêó æèâîòíîãî ýêçîãåííûìè ãîíàäîòðîïèíà-
ìè, ñîñòàâëÿÿ íà îäíó êîðîâó-äîíîðà îò 0 äî 50 æåëòûõ òåë
íà ÿè÷íèêàõ (÷èñëî îâóëÿöèé). Ïðè ýòîì, íèçêèé óðîâåíü
ïîëó÷åííîãî ïîëèîâóëÿòîðíîãî îòâåòà ÿè÷íèêîâ ñ ÷èñëîì
îâóëÿöèé 1–3 (íà îäíó êîðîâó-äîíîðà) ôèêñèðóþò ó 20–30
% êîðîâ-äîíîðîâ [9], à åùå ó îäíîé òðåòè äîíîðîâ îòñóò-
ñòâóåò ðåàêöèîííûé îòâåò íà ââåäåííûå ãîíàäîòðîïèíû
(÷èñëî îâóëÿöèé – 0, íà îäíó êîðîâó-äîíîðà) [37]. Òàêèì
îáðàçîì, â ñðåäíåì, îò 60 % êîðîâ-äîíîðîâ, ó êîòîðûõ áûëà
ïðîâåäåíà òðóäîåìêàÿ ðàáîòà ïî ñòèìóëÿöèè ïîëèîâóëÿ-
öèè, íå èìååòñÿ âîçìîæíîñòè ïîëó÷èòü ýìáðèîíû. Ïðè-
÷åì, äàííûé ðåçóëüòàò îòâåòíîé ðåàêöèè ÿè÷íèêîâ íà ââå-
äåííûå ãîíàäîòðîïèíû ñòàíîâèòñÿ î÷åâèäíûì ëèøü ïî
ôàêòó îêîí÷àíèÿ ìåðîïðèÿòèÿ, ñâÿçàííîãî ñ îâàðèàëüíîé
ñòèìóëÿöèåé, êîãäà ïîíåñåíû ðàñõîäû íà äîðîãîñòîÿùèå
ãîðìîíàëüíûå ïðåïàðàòû, íà ñïåðìàäîçû, íà îáîðóäîâà-
íèå, íà âðåì - è òðóäîçàòðàòû. Îáùåïðèíÿòûì âûõîäîì èç
äàííîé ñèòóàöèè â òå÷åíèå ìíîãèõ äåñÿòêîâ ëåò ÿâëÿåòñÿ
èñïîëüçîâàíèå èñõîäíîãî ïîãîëîâüÿ êîðîâ â êà÷åñòâå äî-
íîðîâ, ïðåâûøàþùåå ïëàíèðóåìîå ÷èñëî äîíîðîâ â 2–3
ðàçà [5], ÷òî óæå íà íà÷àëüíîì òåõíîëîãè÷åñêîì ýòàïå
ñîïðÿæåíî ñ ñóùåñòâåííûìè ýêîíîìè÷åñêèìè çàòðàòàìè,
â òîì ÷èñëå, íà ñïåöèàëèçèðîâàííîå ñîäåðæàíèå ãðóïïû
êîðîâ-äîíîðîâ ýìáðèîíîâ.

Äëÿ ðåøåíèÿ èçëîæåííûõ ïðîáëåì â ìèðîâîì íàó÷íîì
ñîîáùåñòâå áîëüøîå âíèìàíèå óäåëÿåòñÿ èçó÷åíèþ ýôôåê-

òèâíîñòè ðàçëè÷íûõ ïðîòîêîëîâ ãîðìîíàëüíîé ñòèìóëÿöèè
ïîëèîâóëÿöèè ó êîðîâ-äîíîðîâ, ñïîñîáñòâóþùèõ ïîâûøå-
íèþ îòâåòíîé ðåàêöèè ÿè÷íèêîâ íà îáðàáîòêó æèâîòíîãî
ýêçîãåííûìè ãîíàäîòðîïèíàìè. Íàïðèìåð, èññëåäóåòñÿ ýô-
ôåêòèâíîñòü ìíîãîêðàòíîé è îäíîêðàòíîé îáðàáîòêè æè-
âîòíîãî ôîëëèêóëîñòèìóëèðóþùèì ãîðìîíîì [14, 20, 25,
26, 32]. Â îòäåëüíûõ ñëó÷àÿõ ýòî ïðèâåëî ê âîçìîæíîñòè
ïîëó÷àòü îò îäíîé êîðîâû-äîíîðà çà îäíó ñåññèþ ñòèìóëÿ-
öèè ïîëèîâóëÿöèè äî 50 ýìáðèîíîâ, ïðèãîäíûõ ê ïåðåñàäêå
[9], â òî âðåìÿ êàê ìåæäóíàðîäíàÿ ïðàêòèêà ïîêàçûâàåò, ÷òî
ñðåäíèé âûõîä òàêèõ ýìáðèîíîâ ñîñòàâëÿåò 6,4 øò. èç ðàñ÷å-
òà íà îäíîãî äîíîðà [12]. Âìåñòå ñ òåì, ïîëíîñòüþ óñòðàíèòü
âàðèàòèâíîñòü îòâåòíîé ðåàêöèè ÿè÷íèêîâ íà îáðàáîòêó
æèâîòíîãî ôîëëèêóëîñòèìóëèðóþùèì ãîðìîíîì äî ñèõ ïîð
íå óäàåòñÿ. Â ñâÿçè ñ ýòèì òðåáóþòñÿ âñå íîâûå òåõíîëîãèè,
ïîçâîëÿþùèå ïîâûñèòü ýôôåêòèâíîñòü ñòèìóëÿöèè ïîëè-
îâóëÿöèè ÿè÷íèêîâ ó êîðîâ-äîíîðîâ ýìáðèîíîâ.

Ñ íàó÷íî-ïðàêòè÷åñêîé òî÷êè çðåíèÿ àêòóàëüíûì ÿâ-
ëÿåòñÿ èçó÷åíèå ìàðêåðîâ èñõîäà ñòèìóëÿöèè ïîëèîâóëÿ-
öèè, ïðèìåíåíèå êîòîðûõ íà íà÷àëüíîì ýòàïå áèîòåõíîëî-
ãèè ìîãëî áû ïîâûñèòü å¸ ýôôåêòèâíîñòü çà ñ÷åò áîëåå
òùàòåëüíîãî îòáîðà êîðîâ-äîíîðîâ ýìáðèîíîâ, ñïîñîáíûõ
ê ïîëîæèòåëüíîé îòâåòíîé ðåàêöèè íà ýêçîãåííûå ãîíàäîò-
ðîïèíû. Ðàçðàáîòêè ïðîãíîñòè÷åñêèõ êðèòåðèåâ ïîëèîâó-
ëÿòîðíîãî îòâåòà ÿè÷íèêîâ ïðîâîäÿòñÿ â ñàìûõ ðàçëè÷íûõ
íàïðàâëåíèÿõ. Íàïðèìåð, èññëåäóåòñÿ ïîêàçàòåëü êîíöåí-
òðàöèè àíòèìþëëåðîâà ãîðìîíà (ÀÌÃ) â êðîâè êîðîâû-
äîíîðà, êîòîðûé âëèÿåò íà ðåçóëüòàò ðîñòà è êîëè÷åñòâà
ôîëëèêóëÿðíûõ êëåòîê, è, ïðåäïîëîæèòåëüíî, ìîæåò áûòü
èñïîëüçîâàí äëÿ ïðîãíîçèðîâàíèÿ îòâåòíîé ðåàêöèè ÿè÷-
íèêîâ íà ýêçîãåííûå ãîíàäîòðîïèíû [8]. Ïðåäïðèíÿòû
ïîïûòêè èçìåðåíèé êîíöåíòðàöèé èíãèáèíà, åùå îäíîãî
èç ðåãóëÿòîðîâ ñåêðåöèè ôîëëèêóëîñòèìóëèðóþùåãî ãîð-
ìîíà ó êîðîâ-äîíîðîâ, è óñòàíîâëåíèå âçàèìîñâÿçè åãî
àêòèâíîñòè ñ èíäóêöèåé ðîñòà è îâóëÿöèè ìíîæåñòâà ôîë-
ëèêóëîâ [24]. Îäíàêî íà ñåãîäíÿøíèé äåíü âîçìîæíîñòü
èñïîëüçîâàòü äàííûå ïîêàçàòåëè â êà÷åñòâå ïðåäèêòîðîâ
îòâåòíîé ðåàêöèè ÿè÷íèêîâ íà ýêçîãåííûå ãîíàäîòðîïèíû
îòñóòñòâóåò èç-çà íåäîñòàòî÷íîé èçó÷åííîñòè ðîëè àíòè-
ìþëëåðîâà ãîðìîíà è èíãèáèíà â ïðîöåññå ôîëëèêóëîãåíå-
çà ñàìîê êðóïíîãî ðîãàòîãî ñêîòà.

Íîâûì íàïðàâëåíèåì, ïðåäñòàâëÿþùèì îñîáûé èíòå-
ðåñ â âîïðîñå ðàññìàòðèâàåìîãî ïðîãíîçèðîâàíèÿ, ÿâëÿåò-
ñÿ ïðîâåäåíèå ãåíîìíûõ èññëåäîâàíèé ñ öåëüþ ðàçðàáîòîê
ìîëåêóëÿðíî-ãåíåòè÷åñêèõ ìàðêåðîâ - ïðåäèêòîðîâ îòâåò-
íîé ðåàêöèè íà ñòèìóëÿöèþ ïîëèîâóëÿöèþ. Íàïðèìåð,
èññëåäóþòñÿ ãåíû ðåöåïòîðà ôîëëèêóëîñòèìóëèðóþùåãî
ãîðìîíà è ëþòåèíèçèðóþùåãî ãîðìîíà, â êîòîðûõ îáíàðó-
æåííûå ïîëèìîðôèçìû àññîöèèðóþòñÿ ñ òàêèìè õàðàêòå-
ðèñòèêàìè ïîëèîâóëÿöèè, êàê ðîñò è ñîçðåâàíèå ìíîæå-
ñòâà ôîëëèêóëîâ, áåñïëîäíûå è íåîïëîäîòâîðåííûå îîöè-
òû è äð. [15, 38]. Ðàçðàáîòêè óêàçàííûõ ìàðêåðîâ òàêæå
íàõîäÿòñÿ íà ñòàäèè ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé, è ê
òåêóùåìó ìîìåíòó íå ïðèâåëè ê ñîçäàíèþ ìåòîäà ïðîãíî-
çèðîâàíèÿ ñ òî÷íûìè èíòåðâàëàìè ïðåäèêòîðíûõ çíà÷å-
íèé ïîêàçàòåëåé îâàðèàëüíîãî ðåçåðâà ó êîðîâ-äîíîðîâ
ýìáðèîíîâ. Êðîìå òîãî, ãåíîìíûå ìåòîäû èññëåäîâàíèé
âåäóòñÿ ñ èñïîëüçîâàíèåì ìåòîäîâ ïîëèìåðàçíîé öåïíîé
ðåàêöèè (ÏÖÐ), òðåáóþùèõ ñïåöèôè÷åñêîãî èíñòðóìåíòà-
ðèÿ, è íå îòíîñÿòñÿ íà ñåãîäíÿøíèé äåíü ê ìåòîäàì ìàññî-
âûõ ëàáîðàòîðíûõ àíàëèçîâ, èñïîëüçóåìûõ â ïîâñåìåñò-
íîé ïðàêòèêå æèâîòíîâîä÷åñêèõ õîçÿéñòâ. Êðîìå òîãî, â
ñòàäèè ðàçðàáîòîê íàõîäÿòñÿ ïðåäèêòîðíûå êðèòåðèè äëÿ
ïðîãíîçèðîâàíèÿ ïîëèîâóëÿòîðíîãî îòâåòà ïðè ïðèìåíå-
íèè òàêîãî ìíîãîîáåùàþùåãî èíñòðóìåíòà êàê òðàíñðåê-
òàëüíàÿ óëüòðàñîíîãðàôèÿ ñ öâåòíûì äîïïëåðîâñêèì ñêà-
íèðîâàíèåì [11, 27].

Ñëåäóþùèì òåõíîëîãè÷åñêèì ýòàïîì, â ñâîþ î÷åðåäü
îïðåäåëÿþùèì ýôôåêòèâíîñòü òåõíîëîãèè òðàíñïëàíòà-
öèè ýìáðèîíîâ ÿâëÿåòñÿ íåõèðóðãè÷åñêîå èçâëå÷åíèå ýìá-
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ðèîíîâ èç ðåïðîäóêòèâíûõ îðãàíîâ äîíîðà, îñóùåñòâëÿå-
ìîå ïîñëå ñòèìóëÿöèè ïîëèîâóëÿöèè ÿè÷íèêîâ ó êîðîâ-
äîíîðîâ è îñåìåíåíèÿ. Ïîêàçàòåëü êîëè÷åñòâà èçâëå÷åí-
íûõ ýìáðèîíîâ â ñðàâíåíèè ñ ïîêàçàòåëåì êîëè÷åñòâà æåë-
òûõ òåë, ñôîðìèðîâàííûõ íà ìîìåíò èçâëå÷åíèÿ ýìáðèî-
íîâ, ÿâëÿÿñü îäíèì èç ãëàâíûõ êðèòåðèåâ ðåçóëüòàòèâíîñ-
òè òåõíîëîãèè, îäíîâðåìåííî óêàçûâàåò íà ÷èñëî ýìáðèî-
íîâ, óòðà÷åííûõ â ïðîöåññå èçâëå÷åíèÿ. Ñòîèò îòìåòèòü,
÷òî ê íàñòîÿùåìó âðåìåíè ïîòåðè ýìáðèîíîâ ïðè èõ èçâëå-
÷åíèè ñòàáèëüíî ñîõðàíÿþòñÿ íà âûñîêîì óðîâíå (30% è
áîëåå) [13, 18], ïðè÷èíÿÿ çíà÷èòåëüíûé óùåðá ýêîíîìèêå
õîçÿéñòâ, ñïåöèàëèçèðóþùèõñÿ íà ïîëó÷åíèè ýìáðèîíîâ
êðóïíîãî ðîãàòîãî ñêîòà. Ñèñòåìàòèçàöèÿ è àíàëèç ñâåäå-
íèé, êàñàþùèõñÿ íåõèðóðãè÷åñêîãî èçâëå÷åíèÿ ýìáðèî-
íîâ ó êîðîâ-äîíîðîâ, ïðîâåäåííûå â õîäå íàñòîÿùåãî èñ-
ñëåäîâàíèÿ, ïîêàçàëè, ÷òî âî âñ¸ì ìèðå ïðèìåíÿåìûì
îáîðóäîâàíèåì äëÿ èçâëå÷åíèÿ ýìáðèîíîâ èç ðåïðîäóê-
òèâíûõ îðãàíîâ êîðîâû-äîíîðà ÿâëÿþòñÿ äâóõ- è òðåõêà-
íàëüíûé êàòåòåðû Ôîëåÿ ñ íàäóâíûì áàëëîíîì [6, 19], à
òàêæå îáùåïðèíÿòûå ñïîñîáû èçâëå÷åíèÿ ýìáðèîíîâ: ãðà-
âèòàöèîííûé (ñàìîòåêà) [33], øïðèöåâàíèÿ (ïîðöèîííûé)
[35], êîìáèíèðîâàííûé (ñìåøàííûé) [17, 28, 31]. Ïðè ýòîì
âûÿâëåíî, ÷òî çà ïîñëåäíèå 30 ëåò äàííûå ìåòîäû è îáîðó-
äîâàíèå, èñïîëüçóåìûå äëÿ èçâëå÷åíèÿ ýìáðèîíîâ ó êîðîâ-
äîíîðîâ, ïðàêòè÷åñêè íå ïðåòåðïåëè èçìåíåíèé, à íàó÷íûõ
èññëåäîâàíèé, ïîñâÿùåííûõ ìåòîäîëîãè÷åñêèì è èíñòðó-
ìåíòàëüíûì òåõíîëîãè÷åñêèì íåäîñòàòêàì ðàññìàòðèâàå-
ìîé ïðîöåäóðû èçâëå÷åíèÿ ýìáðèîíîâ êðóïíîãî ðîãàòîãî
ñêîòà, î÷åíü ìàëî.

Òåõíîëîãè÷åñêèé ýòàï, â õîäå êîòîðîãî òåëêàì-ðåöè-
ïèåíòàì îñóùåñòâëÿþò ïåðåñàäêó ýìáðèîíîâ, ïîëó÷åííûõ
ïóòåì èíäóêöèè ïîëèîâóëÿöèè ÿè÷íèêîâ ó êîðîâ-äîíîðîâ,
òàêæå íå ëèøåí íåäîñòàòêîâ è õàðàêòåðèçóåòñÿ íèçêèì
óðîâíåì ïðèæèâëÿåìîñòè òðàíñïëàíòèðîâàííûõ ýìáðèî-
íîâ, ñîñòàâëÿþùèì îêîëî 50% [16] è èçðåäêà äîñòèãàþ-
ùèì áîëåå 60% [23]. Íåñìîòðÿ íà òî, ÷òî äàííûé âîïðîñ
äîâîëüíî äîëãî è àêòèâíî èçó÷àåòñÿ ïî âñåìó ìèðó [10, 30],
ñëåäóåò ïðèçíàòü, ÷òî ïðîáëåìà äî ñèõ ïîð îñòàåòñÿ àêòó-
àëüíîé è òðåáóåò ñâîåãî ðåøåíèÿ. Ïðè ýòîì, áîëüøèíñòâî
èññëåäîâàíèé ïîñâÿùåíî èçó÷åíèþ áèîëîãè÷åñêèõ õàðàê-
òåðèñòèê ó ïåðåñàæèâàåìûõ ýìáðèîíîâ è êîðîâ-äîíîðîâ,
îò êîòîðûõ áûëè ïîëó÷åíû ýòè ýìáðèîíû, à òàêæå ó êîðîâ-
ðåöèïèåíòîâ, è âçàèìîñâÿçè òåõ èëè èíûõ ïîêàçàòåëåé ñ
ïðîöåññîì ïðèæèâëÿåìîñòè òðàíñïëàíòèðîâàííûõ ýìáðè-
îíîâ. Òàê, íàïðèìåð, ïîêàçàíî, ÷òî ïðè ñòåïåíè ðàçâèòèÿ
æåëòîãî òåëà íà ÿè÷íèêå ó ðåöèïèåíòà, ñîñòàâëÿþùåãî 4
ìì è ìåíåå ïðèæèâëÿåìîñòü íå ïðåâûøàëà 23,1 %, à ïðè 5
–8 ìì è 9 – 10 ìì ñîñòàâëÿëà 42,6 – 48,4 % [1]. Ñíèæåíèå
ïðèæèâëÿåìîñòè íà 30–32% îòìå÷åíî ïîñëå ïåðåñàäêè
ýìáðèîíîâ, îöåíåííûõ êàê óäîâëåòâîðèòåëüíûå ïðè ìîð-
ôîëîãè÷åñêîé îöåíêå ïî ìåæäóíàðîäíîìó ñòàíäàðòó îöåí-
êè ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà (ÃÎÑÒ-28424-2014),
â ñðàâíåíèè ñ ýìáðèîíàìè îòëè÷íîãî è õîðîøåãî êà÷åñòâà
[4]. Ïîêàçàíî, ÷òî íåñîîòâåòñòâèå ñèíõðîííîñòè ïîëîâîãî
öèêëà ó äîíîðà è ðåöèïèåíòà ïðè ïåðåñàäêå ñâåæåïîëó÷åí-
íûõ ýìáðèîíîâ ñ ðàçíèöåé â ±30 ÷àñîâ ñíèæàåò óðîâåíü
ïðèæèâëÿåìîñòè òðàíñïëàíòèðóåìîãî ýìáðèîíà ñ 50% äî
36% [29]. Âûÿâëåíî, ÷òî ïðèæèâëÿåìîñòü ýìáðèîíîâ, ïî-
ëó÷åííûõ îò òåëîê-äîíîðîâ, ÿâëÿåòñÿ áîëåå íèçêîé, ÷åì
ïðèæèâëÿåìîñòü ýìáðèîíîâ, ïîëó÷åííûõ îò êîðîâ-äîíî-
ðîâ (íà 31-é äåíü 30,7 % ïðîòèâ 36,0 %, íà 45-é äåíü – 23,1
% ïðîòèâ 28,3 %) [3], àíàëîãè÷íî òîìó, áîëåå íèçêàÿ ïðè-
æèâëÿåìîñòü ýìáðèîíîâ íàáëþäàåòñÿ ó òåëîê-ðåöèïèåí-
òîâ (â ñðåäíåì, 48,0 %) â ñðàâíåíèè ñ êîðîâàìè-ðåöèïèåí-
òàìè (52,6 %) [4]. Òàêæå îòðèöàòåëüíî âëèÿþò íà ïðèæèâ-
ëÿåìîñòü òðàíñïëàíòèðîâàííûõ ýìáðèîíîâ ãåíåòè÷åñêàÿ
íåñîâìåñòèìîñòü ýìáðèîíà ñ ðåöèïèåíòîì, âîñïàëèòåëü-
íûå ïðîöåññû â îðãàíèçìå ðåöèïèåíòà [21], áóéíûé òåìïå-
ðàìåíò ó ðåöèïèåíòà [22], íåäîñòàòî÷íîñòü ýìáðèîíàëüíî-
ãî ñèãíàëà î íàñòóïèâøåé ñòåëüíîñòè ó ðåöèïèåíòà ïîñëå

ïåðåñàäêè åìó çàðîäûøà [7] è äðóãèå. Â íåìíîãèõ íàó÷íûõ
ðàáîòàõ îáðàùåíî âíèìàíèå íà íèçêóþ ïðèæèâëÿåìîñòü
(25–37,5%) ïðè àïïëèêàöèè ýìáðèîíà â íèæíþþ èëè ñðåä-
íþþ òðåòü ðîãà ìàòêè â ñðàâíåíèè ñ ïåðåíîñîì çàðîäûøà
â âåðõíþþ òðåòü ðîãà ìàòêè, ïðè êîòîðîé ðåçóëüòàò ïðè-
æèâëÿåìîñòè ìîæåò ñîñòàâëÿòü 50% è áîëåå [3, 4]. Ïðè
ýòîì, íåäîñòàòî÷íî èññëåäîâàí âîïðîñ òåõíè÷åñêîãî õà-
ðàêòåðà, â òîì ÷èñëå ñòåïåíü âëèÿíèÿ ðàçëè÷íûõ ìåòîäîâ è
ìîäèôèêàöèé îáîðóäîâàíèÿ, ïðåäíàçíà÷åííûõ äëÿ ïåðå-
ñàäêè ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà, íà óðîâåíü ïðè-
æèâëÿåìîñòè ýìáðèîíîâ ó ðåöèïèåíòîâ. Î÷åâèäíî, ÷òî
ìíîãîôàêòîðíàÿ çàâèñèìîñòü ïðîöåññà ïðèæèâëÿåìîñòè
òðàíñïëàíòèðîâàííûõ ýìáðèîíîâ äåëàåò çàòðóäíèòåëüíûì
ïîâûøåíèå óðîâíÿ ïðèæèâëÿåìîñòè ñ èñïîëüçîâàíèåì
èìåþùèõñÿ òåõíîëîãè÷åñêèõ âîçìîæíîñòåé.

Òàêèì îáðàçîì, àíàëèç îñíîâíûõ ïîêàçàòåëåé ðåçóëü-
òàòèâíîñòè, ïîëó÷àåìûõ íà ïîñëåäîâàòåëüíî ïðîâîäèìûõ
òåõíîëîãè÷åñêèõ ýòàïàõ ðàññìàòðèâàåìîé ðåïðîäóêòèâíîé
áèîòåõíîëîãèè, ïîêàçûâàåò, ÷òî ïðàêòè÷åñêè íà êàæäîì èç
íèõ åñòü òåõíîëîãè÷åñêèå ïðîáëåìû, ñíèæàþùèå ðåçóëü-
òàòèâíîñòü ñàìîãî ýòàïà, è, êàê ñëåäñòâèå, èòîãîâóþ ðå-
çóëüòàòèâíîñòü òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ
êðóïíîãî ðîãàòîãî, êîíå÷íîé öåëüþ êîòîðîé ÿâëÿåòñÿ ïî-
ëó÷åíèå ìàêñèìàëüíî âîçìîæíîãî êîëè÷åñòâà ýìáðèîíîâ
è óðîâíÿ ïðèæèâëÿåìîñòè ïåðåñàæåííûõ ýìáðèîíîâ ïðè
ìåíüøèõ çàòðàòàõ òðóäà è ìàòåðèàëüíûõ ñðåäñòâ.
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Êëþ÷åâûå ñëîâà: ñåâåðíûå äîìàøíèå îëåíè, ýâåíñ-
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Ðåçþìå. Ñåâåðíîå äîìàøíåå îëåíåâîäñòâî ÿâëÿåòñÿ
áàçèñîì óêëàäà æèçíè ìàëî÷èñëåííûõ íàðîäîâ Ñåâåðà,
Ñèáèðè è Äàëüíåãî Âîñòîêà, êîòîðûìè îñâàèâàþòñÿ îã-
ðîìíûå ïðîñòðàíñòâà òàéãè è òóíäðû, çåìëè íåäîñòóïíûå
è íåñïîäðó÷íûå äðóãèì âèäàì õîçÿéñòâåííîé äåÿòåëüíîñ-
òè. Â Ðåñïóáëèêå Ñàõà (ßêóòèÿ) ðàçâîäèòñÿ òðè ïîðîäû
ñåâåðíûõ äîìàøíèõ îëåíåé – ýâåíñêàÿ, ýâåíêèéñêàÿ è ÷ó-
êîòñêàÿ. Îäíèì èç ñàìûõ ìíîãî÷èñëåííûõ ïîðîä îëåíåé
ðåñïóáëèêè ÿâëÿåòñÿ ýâåíñêàÿ ïîðîäà, îíà ðàçâîäèòñÿ íà
îãðîìíîé òåððèòîðèè ñóøè îò áåðåãîâ Îõîòñêîãî ìîðÿ äî
áåðåãîâ ìîðÿ Ëàïòåâûõ è îáùåå ïîãîëîâüå íàñ÷èòûâàåò íà
01.01.2019 ã. îêîëî 82 òûñÿ÷ îëåíåé èëè 59,4% îò îáùåãî
ïîãîëîâüÿ îëåíåé ðåñïóáëèêè. Ýòó ïîðîäó îëåíåé ðàçâîäÿò
â Áóëóíñêîì, Âåðõíåêîëûìñêîì, Âåðõîÿíñêîì, Êîáÿéñ-
êîì, Ìîìñêîì, Îéìÿêîíñêîì, Ñðåäíåêîëûìñêîì, Òîì-
ïîíñêîì, Ýâåíî-Áûòàíòàéñêîì, Óñòü-ßíñêîì óëóñàõ ðåñ-
ïóáëèêè.

Óñëîâíî ýâåíñêèõ îëåíåé ìîæíî ïîäðàçäåëèòü íà ýêî-
òèïû â çàâèñèìîñòè îò ïðèðîäíî-êëèìàòè÷åñêîé çîíû ðàç-
âåäåíèÿ – òóíäðîâûå, ëåñîòóíäðîâûå è ãîðíî-òàåæíûå îëå-
íè. Òàê â òóíäðîâîé çîíå ïîãîëîâüå îëåíåé ýâåíñêîé ïîðî-
äû ñîñòàâëÿåò 26518 (32,4%), ëåñîòóíäðîâîé – 10908
(13,3%), ãîðíî-òàåæíîé çîíå – 44483 (54,3%).
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Abstract. Northern domestic reindeer husbandry is the
basis of the life way of the indigenous peoples of the North,
Siberia and the Far East, which domesticated vast spaces of
taiga and tundra, lands inaccessible and unsuitable for other
types of economic activity.

There are bred three breeds of domestic reindeer in the
Republic of Sakha (Yakutia) - Evensky, Evenkyisky and
Chukotsky. One of the most numerous breeds of deer of the
republic is the Evensky breed, it is bred on a vast land area from
the shores of the Sea of Okhotsk to the shores of the Laptev Sea
and the total population as of 01.01.2019 totals about 82
thousand deer or 59.4% of the total number of deer of the
republic. This breed of deer is bred in Bulunsky,
Verkhnekolymsky, Verkhoyansky, Kobyaisky, Momsky,
Oimyakonsky, Srednekolymsky, Tomponsky, Eveno-
Bytantaisky, Ust-Yansky districts of the republic.

On probation Evensky reindeer can be divided into ecotypes
depending on the natural and climatic zone of breeding - tundra,
forest-tundra and mountain taiga deer. So, in the tundra zone the
stock of Evensky reindeer is 26518 (32.4%), forest-tundra -
10908 (13.3%), mountain taiga zone - 44483 (54.3%).

The Evensky breed is a deer of a meat-transport type of
build, on the exterior it is quite tall animals, with a long,
relatively narrow body. The live weight of adult males reaches
135-145 kg, females 91-110 kg, slaughter yield 48-50%.

The article presents the data on the duration of the
reproductive season, its stages and frequency for the reproductive
season, sexual behavior during mating and morphophysiological
parameters of the genitals of the Evensky northern domestic
reindeer, bred in the mountain taiga and tundra natural and
climatic zones of the Republic of Sakha (Yakutia). There has
been established the physiological peculiarity of the reproductive
system of reindeer, the reproductive cycle of the females does
not depend on natural and climatic factors, the system of
maintenance and breeding in special conditions of the North-
East of Russia (Republic of Sakha (Yakutia)), which indicates
a high adaptive reaction of the reindeer organism to factors of
the environment.

Ôåäîðîâ Â.È.
Fedorov V.I.

Äëÿ öèòèðîâàíèÿ / For citation
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Ýâåíñêàÿ ïîðîäà, ýòî îëåíè ìÿñî-òðàíñïîðòíîãî òèïà
òåëîñëîæåíèÿ, ïî ýêñòåðüåðó ýòî äîâîëüíî âûñîêîíîãèå
æèâîòíûå, ñ äëèííûì, îòíîñèòåëüíî óçêèì òóëîâèùåì.
Æèâàÿ ìàññà âçðîñëûõ ñàìöîâ äîñòèãàåò 135–145 êã, ñàìîê
91–110 êã, óáîéíûé âûõîä 48–50%.

Â äàííîé ñòàòüå ïðåäñòàâëåíû äàííûå ïî ïðîäîëæè-
òåëüíîñòè ïîëîâîãî öèêëà, åãî ñòàäèé è êðàòíîñòè çà ïîëî-
âîé ñåçîí, ïîëîâîå ïîâåäåíèå âî âðåìÿ ñëó÷êè è ìîðôîôè-
çèîëîãè÷åñêèå ïîêàçàòåëè ïîëîâûõ îðãàíîâ ó ñåâåðíûõ
äîìàøíèõ îëåíåé ýâåíñêîé ïîðîäû ðàçâîäèìûõ â ãîðíî-
òàåæíîé è òóíäðîâîé ïðèðîäíî-êëèìàòè÷åñêèõ çîíàõ Ðåñ-
ïóáëèêè Ñàõà (ßêóòèÿ). Óñòàíîâëåíà ôèçèîëîãè÷åñêàÿ îñî-
áåííîñòü ðåïðîäóêòèâíîé ñèñòåìû ñåâåðíûõ äîìàøíèõ
îëåíåé, ïîëîâîé öèêë âàæåíîê íå çàâèñÿò îò ïðèðîäíî-
êëèìàòè÷åñêèõ ôàêòîðîâ, ñèñòåìû ñîäåðæàíèÿ è ðàçâåäå-
íèÿ â îñîáûõ óñëîâèÿõ Ñåâåðî-Âîñòîêà Ðîññèè (Ðåñïóáëè-
êà Ñàõà (ßêóòèÿ)), ÷òî óêàçûâàåò íà âûñîêóþ ïðèñïîñîáè-
òåëüíóþ ðåàêöèþ îðãàíèçìà ñåâåðíûõ îëåíåé ê ôàêòîðàì
îêðóæàþùåé ñðåäû.

Ââåäåíèå

Áîëüøóþ èññëåäîâàòåëüñêóþ ðàáîòó ïî èçó÷åíèþ áèî-
ëîãè÷åñêèõ, ãåíåòè÷åñêèõ è õîçÿéñòâåííî-ïîëåçíûõ êà-
÷åñòâ ñåâåðíûõ äîìàøíèõ îëåíåé, ïðîäîëæèòåëüíîñòè
ïîëîâîãî öèêëà ïèñàëè ìíîãèå ó÷åíûå [1, 2, 3, 4, 7, 8, 9, 10,
11, 12, 13, 14, 15] è äð. Ó ñåâåðíûõ äîìàøíèõ îëåíåé,
ðàçâîäèìûõ â ðàçëè÷íûõ ïðèðîäíî-êëèìàòè÷åñêèõ çîíàõ,
ñåçîííûå èçìåíåíèÿ ïîëîâûõ ôóíêöèé ïðîèñõîäÿò â ðàç-
íûå ñðîêè. Òàê íà ñåçîííóþ äèíàìèêó ýòèõ ïðîöåññîâ
îêàçûâàþò âëèÿíèå ïðèðîäíûå è îðãàíèçàöèîííî-õîçÿé-
ñòâåííûå ôàêòîðû. Îäíàêî, èçó÷åíèå îñîáåííîñòåé ïîëî-
âîãî öèêëà ñåâåðíûõ äîìàøíèõ îëåíåé ýâåíñêîé ïîðîäû, â
çàâèñèìîñòè îò ïðèðîäíî-êëèìàòè÷åñêîé çîíû ðàçâåäåíèÿ
îñòàåòñÿ âåñüìà àêòóàëüíîé è ïîçâîëèò ïîäîéòè ê îáúÿñíå-
íèþ ñëîæíûõ ïðèñïîñîáèòåëüíûõ ðåàêöèé æèâîòíûõ ê óñ-
ëîâèÿì îêðóæàþùåé ñðåäû, à òàêæå ïðåäóïðåæäåíèþ è
ëèêâèäàöèè áåñïëîäèÿ, äàëüíåéøåãî ðîñòà ïîãîëîâüÿ ñåâåð-
íûõ äîìàøíèõ îëåíåé, ïîâûøåíèÿ ðåíòàáåëüíîñòè îòðàñëè.

Öåëü. Èññëåäîâàòü îñîáåííîñòè ïîëîâîãî öèêëà è ïî-
ëîâîãî ïîâåäåíèÿ ñàìîê ñåâåðíûõ äîìàøíèõ îëåíåé ýâåí-
ñêîé ïîðîäû â ðàçíûõ ïðèðîäíî-êëèìàòè÷åñêèõ çîíàõ ðàç-
âåäåíèÿ â Ðåñïóáëèêå Ñàõà (ßêóòèÿ).

Ìàòåðèàë è ìåòîäû

Èññëåäîâàíèÿ ïðîâîäèëèñü íà ñåâåðíûõ äîìàøíèõ
îëåíÿõ, ðàçâîäèìûõ â îëåíåâîä÷åñêèõ ñòàäàõ ÔÃÓÏ "Þ÷þ-
ãåéñêîå" Îéìÿêîíñêîãî óëóñà (ãîðíî-òàåæíàÿ ïðèðîäíî-
êëèìàòè÷åñêàÿ çîíà) è ñåâåðíûõ äîìàøíèõ îëåíÿõ ÑÕÏÇÊ
"Òàáà - ßíà" Óñòü-ßíñêîãî óëóñà Ðåñïóáëèêè Ñàõà (ßêó-
òèÿ) (òóíäðîâàÿ ïðèðîäíî-êëèìàòè÷åñêàÿ çîíà) âî âðåìÿ
ãîíà â ñåíòÿáðå-îêòÿáðå ìåñÿöàõ â 2012–2019 ãîäàõ. Äëÿ
ýòîãî, îòäåëÿëè íà ïåðèîä ãîíà áûêîâ - ïðîèçâîäèòåëåé
(õîðîâ) è ñàìîê (âàæåíîê), îòîáðàííûõ îëåíåé ðàçìåùàëè
â îòäåëüíûå èçãîðîäè. Äëÿ ó÷åòà ïðîäîëæèòåëüíîñòè ïîëî-
âîãî öèêëà, åãî ñòàäèé, êðàòíîñòè çà ïîëîâîé ñåçîí ó ñàìîê,
ïîëîâîãî ïîâåäåíèÿ èñïîëüçîâàí ìåòîä íàáëþäåíèÿ ñ ðå-
ãèñòðàöèåé äâèãàòåëüíîé àêòèâíîñòè æèâîòíûõ è äåÿòåëü-
íîñòè îòäåëüíûõ îðãàíîâ â îïðåäåëåííîé æèçíåííîé îá-
ñòàíîâêå [6]. Èññëåäîâàíèå ìîðôîôèçèîëîãè÷åñêèõ èçìå-

íåíèé â ïîëîâûõ îðãàíàõ âî âðåìÿ ïîëîâîãî öèêëà ó ñàìîê
ïðîâîäèëè âî âðåìÿ ïëàíîâûõ óáîåâ îëåíåé, ãäå îïðåäåëÿ-
ëè ìàññó è ðàçìåðû ïîëîâûõ îðãàíîâ.

Ðåçóëüòàòû èññëåäîâàíèé.

Ñåâåðíûå äîìàøíèå îëåíè îòíîñÿòñÿ ê ïîëèöèêëè÷åñ-
êèì âèäàì æèâîòíûõ ñ îãðàíè÷åííûì ïîëîâûì ñåçîíîì.
Ïîëîâîé ñåçîí ó îëåíåé â ïðåäåëàõ Ðåñïóáëèêè Ñàõà (ßêó-
òèÿ) ïðîõîäèò ñ ñåíòÿáðÿ ïî îêòÿáðü-íîÿáðü ìåñÿöû.

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî íà÷àëî ïîëîâîãî öèêëà –
òå÷êà (ýñòðóñ), ó âàæåíîê ñåâåðíûõ äîìàøíèõ îëåíåé ýâåí-
ñêîé ïîðîäû óñòàíàâëèâàëàñü ïî ïðèïóõàíèþ ïîëîâûõ ãóá.
Âî âðåìÿ ýñòðóñà, ñëèçèñòîå èñòå÷åíèå èç ïîëîâûõ ãóá
ìàëîçàìåòíî èç-çà ñèëüíîé îáðîñëîñòè âóëüâû øåðñòüþ.
Òå÷êà ïðîäîëæàëàñü â ñðåäíåì 3,25±0,18 ñóòîê ó âàæåíîê
ãîðíî-òàåæíîé çîíû, à ó âàæåíîê òóíäðîâîé çîíû ðàçâåäå-
íèÿ 3,33±0,15 ñóòîê, ñ êîëåáàíèÿìè â îáîèõ çîíàõ ðàçâåäå-
íèÿ îò 3–5 ñóòîê (òàáë. 1).

Õàðàêòåð ïîâåäåíèÿ âçðîñëûõ ñàìîê ñåâåðíîãî äîìàø-
íåãî îëåíÿ â ýòîò ïåðèîä èçìåíÿåòñÿ. Âàæåíêè ñòàíîâÿòñÿ
áåñïîêîéíûìè, ñíèæàåòñÿ ïîåäàåìîñòü êîðìà, à çàòåì è
ïîëíûé îòêàç îò ïðèåìà êîðìà. Ñàìêè íà÷èíàþò èñêàòü
õîðà, ïðè íàõîæäåíèè îáëèçûâàþò åãî, îñîáåííî â îáëàñòè
ïàõà, áðþõà è òàçîâûõ êîíå÷íîñòåé äî êîïûò, ïðèêàñàÿñü
ðîãàìè, ó íèõ îòìå÷àåòñÿ ó÷àùåíèå ìî÷åèñïóñêàíèÿ. Íåêî-
òîðûå ñàìêè îñòàâëÿëè â ýòî âðåìÿ ñâîèõ òåëÿò. Ó äîéíûõ
âàæåíîê ñíèæàëîñü êîëè÷åñòâî îáðàçîâàíèÿ ìîëîêà, îíî
ñòàíîâèëîñü ìîëîçèâîïîäîáíûì, îáëàäàëî ïîñëàáëÿþùèì
ñâîéñòâîì è ñòâîðàæèâàëîñü ïðè êèïÿ÷åíèè.

Âàæåíêàì, íàõîäÿùèìñÿ â ïîëîâîì âîçáóæäåíèè, íå-
áåçðàçëè÷íû óõàæèâàíèÿ ñàìöà (îáíþõèâàíèå, ñëèçûâà-
íèå ñëèçè ñ âóëüâû), íî ïðè ïîïûòêàõ õîðà ê îñåìåíåíèþ
îòñêàêèâàëè îò íåãî, ôåíîìåí âîçáóæäåíèÿ ïðîäîëæàëñÿ â
ñðåäíåì ó âàæåíîê ãîðíî-òàåæíîé çîíû 4,5±0,31 ÷àñà, ó
òóíäðîâûõ 4,81±0,22 ÷àñîâ. Îõîòà ó âàæåíîê ñåâåðíûõ
äîìàøíèõ îëåíåé íå ïðîÿâëÿëàñü ïðèíÿòèåì ïîçû íåïîä-
âèæíîñòè, äëÿ äîïóùåíèÿ ñàäêè ñàìöà, êàê ó äðóãèõ âèäîâ
æèâîòíûõ. Êîèòóñ ïðîèñõîäèë, â îñíîâíîì, â äâèæåíèè,
êîãäà â îäíîé èç ïîïûòîê ñàìöà ê êîèòóñó, âàæåíêà äîïóñ-
êàëà ñàäêó. Ïîñëå ñàäêè âàæåíêà áîëüøå íå ïîäïóñêàëà
äðóãèõ ñàìöîâ. Ïîëîâàÿ îõîòà ïðîäîëæàëàñü â ñðåäíåì ó
âàæåíîê ãîðíî-òàåæíîé çîíû 5,35±0,77 ÷àñîâ, ó òóíäðîâûõ
5,08±0,27 ÷àñîâ, ñ âàðèàöèÿìè îò 2 äî 12 ÷àñîâ.

Ïîëîâîå óñïîêîåíèå èëè ñòàäèÿ òîðìîæåíèÿ äëèëàñü ó
âàæåíîê ãîðíî-òàåæíîé çîíû 7,4±0,57 ñóòîê, ó òóíäðîâûõ
7,24±0,39 ñóòîê .

Òàêèì îáðàçîì, ïðîäîëæèòåëüíîñòü ïîëîâîãî öèêëà ó
âàæåíîê ñåâåðíûõ äîìàøíèõ îëåíåé ðàçâîäèìûõ â ãîðíî-
òàåæíîé çîíå â ñðåäíåì ñîñòàâèëà 13,8±0,74 ñóòîê, à ó
âàæåíîê ñåâåðíûõ äîìàøíèõ îëåíåé, ðàçâîäèìûõ â òóíä-
ðîâîé çîíå 13,59±0,79 ñóòîê. Ïðîäîëæèòåëüíîñòü ïîëîâî-
ãî öèêëà â îáîèõ çîíàõ ðàçâåäåíèÿ âàðüèðîâàëà îò 11 äî 16
ñóòîê. Äîñòîâåðíîãî âëèÿíèÿ óñëîâèé ïðèðîäíî-êëèìàòè-
÷åñêèõ çîí íà ïðîäîëæèòåëüíîñòü ïîëîâîãî öèêëà íå óñòà-
íîâëåíî.

Â ïåðâóþ ïîëîâóþ îõîòó îïëîäîòâîðèëîñü 76–78%
ñàìîê, âî âòîðóþ ïîëîâóþ îõîòó, êîòîðàÿ íà÷èíàëàñü íà 9
– 10 ñóòêè ïîñëå ïåðâîé îõîòû îïëîäîòâîðèëîñü 17–19%.
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Çà ïîëîâîé ñåçîí, ïîëîâîé öèêë ó âàæåíîê ñåâåðíîãî äî-
ìàøíåãî îëåíÿ ìîæåò ïîâòîðÿòñÿ 2–3 ðàçà.

Ñâåäåíèÿ î ìîðôîôèçèîëîãè÷åñêèõ èçìåíåíèÿõ ïîëî-
âûõ îðãàíîâ âàæåíîê ñåâåðíûõ äîìàøíèõ îëåíåé ãîðíî-
òàåæíîé è òóíäðîâîé çîí ðàçâåäåíèÿ â ïåðèîä ïîëîâîãî
âîçáóæäåíèÿ è â ñîñòîÿíèè ïîêîÿ ïðèâåäåíû â äèàãðàììàõ
íà ðèñóíêàõ 1 è 2.

Îáùàÿ ìàññà ïîëîâûõ îðãàíîâ âàæåíîê ñåâåðíîãî îëå-
íÿ â ïåðèîä ïîëîâîãî âîçáóæäåíèÿ ñèëüíî ìåíÿåòñÿ, îñî-
áåííî çà ñ÷åò óâåëè÷åíèÿ ìàññû ìàòêè. Òàê, îáùàÿ ìàññà
ïîëîâîãî àïïàðàòà â ïåðèîä ïîëîâîãî âîçáóæäåíèÿ óâåëè-
÷èëàñü íà 68±2,8 ã., ïî ñðàâíåíèþ ñ ïåðèîäîì ïîêîÿ, ìàññà
ìàòêè â ñðåäíåì óâåëè÷èëàñü íà 33,5±1,5 ã., à äëèíà ìàòêè
óâåëè÷èëàñü â ñðåäíåì íà 3,6±0,7 ñì.

Çàêëþ÷åíèå

Òàêèì îáðàçîì, ïîëîâîé öèêë ó âàæåíîê ñåâåðíûõ
äîìàøíèõ îëåíåé âî ìíîãîì ñõîæà ñ äðóãèìè âèäàìè
æâà÷íûõ æèâîòíûõ ñ îãðàíè÷åííûì ïîëîâûì ñåçîíîì [5].
Äîñòîâåðíîãî âëèÿíèÿ óñëîâèé ïðèðîäíî-êëèìàòè÷åñêèõ
çîí ðàçâåäåíèÿ ñåâåðíûõ äîìàøíèõ îëåíåé íà ïðîäîëæè-
òåëüíîñòü ïîëîâîãî öèêëà, åãî ñòàäèé è êðàòíîñòü çà ïîëî-
âîé ñåçîí íå óñòàíîâëåíî, ÷òî óêàçûâàåò íà âûñîêóþ ïðè-
ñïîñîáèòåëüíóþ ðåàêöèþ (àäàïòàöèþ) îðãàíèçìà ýòèõ
æèâîòíûõ ê ðàçëè÷íûì ôàêòîðàì îêðóæàþùåé ñðåäû.
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Ðèñóíîê 1 - Ìàññà ïîëîâûõ îðãàíîâ âàæåíîê â ïîêîå è
îõîòå
Figure 1 - The mass of the genital organs of females at rest
and in hunting

Ðèñóíîê 2 - Ïàðàìåòðû ïîëîâûõ îðãàíîâ âàæåíîê â
ïîêîå è îõîòå
Figure 2 - Parameters of the genital organs of females at rest
and in hunting
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Ðåçþìå: Â íàñòîÿùåå âðåìÿ ñîâðåìåííûå òåõíîëîãèè
êîðìëåíèÿ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ ïðåäóñìàò-
ðèâàþò àêòèâíîå èñïîëüçîâàíèå ïðåìèêñîâ, è äðóãèõ ïîä-
êîðìîê â êà÷åñòâå äîáàâîê ê îñíîâíîìó ðàöèîíó êîðîâ. Â
ñåãîäíÿøíèõ óñëîâèÿõ – ýòî íåîáõîäèìîñòü, ïîçâîëÿþùàÿ
óëó÷øèòü ïîêàçàòåëè ðåíòàáåëüíîñòè æèâîòíîâîäñòâà.
Òàêèå äîáàâêè âûðàáàòûâàåòñÿ ïî ðåçóëüòàòàì íàó÷íûõ
èññëåäîâàíèé, êîòîðûå îáëàäàþò ïîëíûì íàáîðîì íåîáõî-
äèìûõ âåùåñòâ. Â ñâÿçè, ñ ÷åì â íàøèõ èññëåäîâàíèÿõ
èçó÷àëè âëèÿíèÿ óãëåâîäíî-âèòàìèííî-ìèíåðàëüíîãî êîí-
öåíòðàòà "Ëèçóíåö Ñîëåâèò" íà êîðîâàõ â ñóõîñòîéíûé
ïåðèîä. Â õîçÿéñòâåííîì îïûòå â çèìíèé ïåðèîä ïðè êîð-
ìëåíèè â òå÷åíèå 60 ñóòîê óñòàíîâëåíî, ÷òî êîðìà â îïûò-
íîé ãðóïïå ïîåäàëèñü íà 2% áîëüøå ÷åì â êîíòðîëå. Ïðè
ýòîì ïîåäàåìîñòü ÓÂÌÊ "Ëèçóíåö Ñîëåâèò" â îïûòíîé
ãðóïïå æèâîòíûõ ñîñòàâèëî 256,0±1,27 ã çà ñóòêè. Ãåìàòî-
ëîãè÷åñêèå è áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè æèâîòíûõ
îñòàâàëèñü íà óðîâíå ôèçèîëîãè÷åñêèõ ïîêàçàòåëåé ñ íå-
çíà÷èòåëüíûìè èçìåíåíèÿìè â îïûòíîé ãðóïïå æèâîòíûõ.
Çàìåòèëè çíà÷èòåëüíîå ñíèæåíèå êîëè÷åñòâà ëåéêîöèòîâ
è ïîâûøåíèå ëèìôîöèòîâ íà 9,7% è 11,3% ñîîòâåòñòâåííî.
Ñîîòíîøåíèå áàçîôèëîâ, ýîçèíîôèëîâ, è ìîíîöèòîâ óâå-
ëè÷èëñÿ íà 16,9% ïî îòíîøåíèþ êîíòðîëÿ, ãåìàòîêðèò íà
14,8%, ñðåäíåå ñîäåðæàíèå ãåìîãëîáèíà â ýðèòðîöèòå íà
2,8%. Íàáëþäàëè óìåíüøåíèå êîëè÷åñòâà òðîìáîöèòîâ è
ãðàíóëîöèòîâ íà 8,6% è 11,7%, êîòîðîå ñâÿçàíî ñ áåðåìåí-
íîñòüþ æèâîòíûõ. Óâåëè÷èëñÿ ñîäåðæàíèå àëüáóìèíîâ è
ãëîáóëèíîâ â êðîâè æèâîòíûõ îïûòíîé ãðóïïû íà 4,6 è
6,2% ñîîòâåòñòâåííî. Êàê â òî âðåìÿ êîëè÷åñòâî ìî÷åâèíû
ñíèçèëñÿ íà 11,7%. Ñîäåðæàíèå óðîâíÿ ãëþêîçû â êðîâè

æèâîòíûõ îïûòíîé ãðóïïû âûðîñëî íà 6,25% ïî ñðàâíå-
íèþ ñ êîíòðîëåì. Ñîäåðæàíèå ôåðìåíòîâ àñïàðòàòàìèíîò-
ðàíñôåðàçà (ÀñÀÒ) è àëàíèíàìèíîòðàñôåðàçà (ÀëÀÒ),
íàáëþäàëñÿ ñíèæåíèå ó îïûòíûõ ãðóïï æèâîòíûõ íà 3,1 è
18,7% ïî îòíîøåíèþ ê êîíòðîëüíîé ãðóïïå. Ïî ìèíåðàëü-
íîìó ñîñòàâó êðîâè ñóùåñòâåííûõ ðàçëè÷èé ìåæäó êîíò-
ðîëüíîé è îïûòíîé ãðóïïàìè íå íàáëþäàëîñü.

Studying the action of UVMK
"Lizunets Solevit" on the morphological
composition of the blood dry cows

Khayrullin D.D., Ovsyannikov A.P.,
Shakirov Sh.K.
FSBEI of HE "Kazan State Academy of Veterinary Medicine
named after N.E. Bauman", ddhairullin@yandex.ru

Key words: cows, carbohydrates, vitamins, minerals,
hematology, biochemistry

Abstract. Currently, modern technologies for feeding farm
animals include the active use of premixes and other top
dressings as additives to the main diet of cows. In today's
environment, this is a need to improve performance profitability
of livestock. Such additives are produced according to the
results of scientific research, which have a complete set of
necessary substances. In this connection, in our studies, we
studied the effects of the Lizunets Solevit carbohydrate-vitamin-
mineral concentrate on cows during the dry period. In the
economic experience in the winter during feeding for 60 days it
was found that the feed in the experimental group was eaten 2%
more than in the control.

Moreover, the eatability of the UVMK "Lizunets Solevit"
in the experimental group of animals was 256,0±1,27 g per day.
Hematological and biochemical parameters of the blood of
animals remained at the level of physiological indicators with
minor changes in the experimental group of animals. We
noticed a significant decrease in the number of leukocytes and
an increase in lymphocytes by 9,7% and 11,3%, respectively.
The ratio of basophils, eosinophils, and monocytes increased by
16,9% with respect to the control, hematocrit by 14,8%, and the
average hemoglobin content in erythrocytes by 2,8%. A decrease
in the number of platelets and granulocytes by 8,6% and 11,7%
was observed, which is associated with the pregnancy of animals.
The content of albumin and globulin in the blood of animals of
the experimental group increased by 4,6 and 6,2%, respectively.
As at that time, the amount of urea decreased by 11,7%. The
blood glucose level in animals of the experimental group
increased by 6,25% compared with the control. The content of
the enzymes aspartate aminotransferase (AsAT) and alanine
aminotransferase (AlAT) was observed to decrease in the
experimental groups of animals by 3,1 and 18,7% relative to the
control group. By the mineral composition of the blood, there
were no significant differences between the control and
experimental groups.
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Ââåäåíèå

Îðãàíèçì êîðîâû ïðîõîäèò ðÿä ôèçèîëîãè÷åñêèõ ñî-
ñòîÿíèé – ïåðèîä ñóõîñòîÿ, îòåëà è ëàêòàöèè. Â ñîîòâåò-
ñòâèè ñ ýòèì ðàçëè÷àþò ïîäõîäû ê êîðìëåíèþ êîðîâû íà
îïðåäåëåííîé ñòàäèè ôèçèîëîãè÷åñêîãî öèêëà è ñîîòâåò-
ñòâåííî – èñïîëüçóåìûå êîìáèêîðìà è êîðìîâûå äîáàâêè
[1, 4, 5].

Âîçíèêøåå ïðè íåäîñòàòî÷íîì ïèòàíèè íàðóøåíèå
îáìåíà âåùåñòâ â îðãàíèçìå ñòåëüíûõ êîðîâ èñïðàâèòü çà
êîðîòêèé ñðîê î÷åíü ñëîæíî. Â ñâÿçè ñ ýòèì äëÿ ïîëó÷åíèÿ
çäîðîâûõ, æèçíåñïîñîáíûõ òåëÿò êîðìèòü êîðîâ ïîëíî-
öåííûìè ðàöèîíàìè íóæíî íà ïðîòÿæåíèè âñåãî èõ õîçÿé-
ñòâåííîãî ñîäåðæàíèÿ. Òàê êàê ïðè íåïðàâèëüíîì ñîäåð-
æàíèè è êîðìëåíèè æèâîòíûõ â ñóõîñòîéíûé ïåðèîä ïðè-
âîäÿò ê ðàçëè÷íûì íåèíôåêöèîííûì çàáîëåâàíèÿì. Íà-
ïðèìåð, ó êîðîâ, ïåðåíåñøèõ ðîäèëüíûé ïàðåç â 4 ðàçà
÷àùå íàáëþäàþò çàäåðæàíèå ïîñëåäà. À ýòî óâåëè÷èâàåò â
16 ðàç âîñïðèèì÷èâîñòü êîðîâ ê çàáîëåâàíèþ êåòîçîì. Ïðè
íåïðàâèëüíî îðãàíèçîâàííîì êîðìëåíèè è ñîäåðæàíèè
êîðîâ â ñóõîñòîéíûé ïåðèîä õîçÿéñòâà íåäîïîëó÷àþò äî
20 òåëÿò â ðàñ÷åòå íà 100 êîðîâ è äî 300–500 êã ìîëîêà çà
ëàêòàöèþ [1, 3].

Íàðÿäó ñ íèçêèì ñîäåðæàíèåì â áàçîâûõ êîðìàõ ìèíå-
ðàëüíûõ âåùåñòâ íå âñåãäà ñáàëàíñèðîâàíî èõ ñîîòíîøå-
íèå, êîòîðûå, â ñâîþ î÷åðåäü, ìåíÿþòñÿ íà ðàçëè÷íûõ
ñòàäèÿõ ðàçâèòèÿ. Òåëêè, íàïðèìåð, íóæäàþòñÿ ñîâåðøåí-
íî â èíîé ìèíåðàëüíîé äîáàâêå, ÷åì äîéíûå êîðîâû. Ïî-
ýòîìó æèâîòíûõ íà ðàçíûõ ñòàäèÿõ ôèçèîëîãè÷åñêîãî è
âîçðàñòíîãî ðàçâèòèÿ ñëåäóåò êîðìèòü ïî âîñòðåáîâàííîñ-
òÿì îðãàíèçìà [4, 5, 9].

Òàêæå íóæíî îòìåòèòü, ÷òî ïðåìèêñû íå âñåãäà ñïî-
ñîáíû óäîâëåòâîðèòü ïîòðåáíîñòü ñóõîñòîéíûõ êîðîâ â

âèòàìèííî-ìèíåðàëüíûõ âåùåñòâàõ, â ðåçóëüòàòå ÷åãî ñíè-
æàåòñÿ àêòèâíîñòü îáìåííûõ ïðîöåññîâ è, êàê ñëåäñòâèå,
îòðàæàåòñÿ íà ïðîäóêòèâíîñòè è íà èììóíèòåòå. Íà ñåãîä-
íÿøíåé äåíü îäíîé èç îñíîâíûõ çàäà÷ äëÿ ðåíòàáåëüíîãî
âåäåíèÿ æèâîòíîâîäñòâà ÿâëÿåòñÿ ðàçðàáîòêà ïðîôèëàêòè-
÷åñêèõ ìåðîïðèÿòèé, äëÿ ïðåäîòâðàùåíèÿ íàðóøåíèé îá-
ìåíà âåùåñòâ [3, 10].

Â ñâÿçè, ñ ÷åì öåëüþ íàøèõ èññëåäîâàíèé ÿâèëîñü
èçó÷åíèå âëèÿíèÿ óãëåâîäíî-âèòàìèííî-ìèíåðàëüíîãî êîí-
öåíòðàòà "Ëèçóíåö Ñîëåâèò" íà âûñîêîïðîäóêòèâíûõ êî-
ðîâàõ â ñóõîñòîéíûé ïåðèîä, êîòîðîå   ïðåïàðàò ïðîøåë
äîêëèíè÷åñêèå èññëåäîâàíèÿ íà ëàáîðàòîðíûõ æèâîòíûõ
[2, 7, 8].

Èçó÷àåìûé ÓÂÌÊ "Ëèçóíåö Ñîëåâèò" ïðåäíàçíà÷åí-
íûé äëÿ ñêàðìëèâàíèÿ êîðîâ äëÿ áàëàíñèðîâàíèÿ êîðìîâî-
ãî ðàöèîíà ïî ýíåðãèè, ñàõàðó, âàæíåéøèì ìàêðî- è ìèêðî-
ýëåìåíòàì, à òàêæå âèòàìèíàì âûïóñêàåòñÿ â ïëàñòèêîâûõ
âåäðàõ â ôîðìå áðèêåòà ïî 15 êã.

Ìàòåðèàëû è ìåòîäû

Äëÿ îïðåäåëåíèÿ ýôôåêòèâíîñòè ÓÂÌÊ "Ëèçóíåö Ñî-
ëåâèò", èçó÷àëè íà êîðîâàõ ÷åðíî-ïåñòðîé ïîðîäû âîçðàñòå
3–5 ëåò â ñóõîñòîéíûé ïåðèîä (çà 1–1,5 ìåñÿöà äî îòåëà) â
ÎÎÎ "Íîâàÿ Æèçíü" Êóêìîðñêîãî ðàéîíà ÐÒ.

Äëÿ èññëåäîâàíèé áûëî ñôîðìèðîâàíî 2 ãðóïïû æè-
âîòíûõ ïî 8 ãîëîâ â êàæäîé. Êîðîâû áûëè ïîäîáðàíû ïî
ïðèíöèïó àíàëîãîâ, êîíòðîëüíàÿ ãðóïïà ïîëó÷àëè îñíîâ-
íîé ðàöèîí (ñèëîñ âèêî-îâñÿíîé, ñèëîñ êóêóðóçíûé, ñåíî
ëþöåðíîâîå, ÿ÷ìåíü), à æèâîòíûå îïûòíîé ãðóïï ïîëó÷àëè
ïîìèìî îñíîâíîãî ðàöèîíà â âîëþ äëÿ âûëèçûâàíèÿ ÓÂÌÊ
"Ëèçóíåö Ñîëåâèò" [6].

Ãåìàòîëîãè÷åñêèå è áèîõèìè÷åñêèå àíàëèçû ïðîâåäå-
íû â óñëîâèÿõ  ëàáîðàòîðèè íà àâòîìàòè÷åñêîì àíàëèçàòî-
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ðå. Îïðåäåëåíèå äîñòîâåðíîñòè ðàçëè÷èé ïî t-êðèòåðèþ
Ñòüþäåíòà îáðàáàòûâàëñÿ ñ èñïîëüçîâàíèåì ïðîãðàììû
Microsoft Excel.

Ðåçóëüòàòû èññëåäîâàíèé

Ïî èçó÷åíèþ ýôôåêòèâíîñòè ñêàðìëèâàíèÿ ÓÂÌÊ
"Ëèçóíåö Ñîëåâèò" â õîçÿéñòâåííîì îïûòå â çèìíèé ïåðè-
îä â òå÷åíèå 60 ñóòîê óñòàíîâëåíî, ÷òî êîðìà â êîíò-
ðîëüíîé ãðóïïå ïîåäàëèñü íà 93,6%, à â îïûòíîé ãðóïïå –
íà 95,5%.  Ïðè ýòîì ïîåäàåìîñòü ÓÂÌÊ "Ëèçóíåö Ñîëå-
âèò" â îïûòíîé ãðóïïå æèâîòíûõ ñîñòàâèëî 256,0±1,27 ã çà
ñóòêè.

Âåäåíèå â ðàöèîí ÓÂÌÊ "Ëèçóíåö Ñîëåâèò" ñïîñîá-
ñòâóåò ëó÷øåìó ïåðåâàðèâàíèþ ïèòàòåëüíûõ è óñâîåíèþ
ìèíåðàëüíûõ âåùåñòâ ðàöèîíà, ÷òî ïîäòâåðæäàþò ãåìàòî-
ëîãè÷åñêèå è áèîõèìè÷åñêèå ïîêàçàòåëè ïîäîïûòíûõ æè-
âîòíûõ, êîòîðûå íàõîäèëèñü â ïðåäåëàõ ôèçèîëîãè÷åñêîé
íîðìû, ðåçóëüòàòû ïðåäñòàâëåíû â òàáëèöå 1 è 2.

Èñõîäÿ èç äàííûõ òàáë. 1, ìîæíî ñäåëàòü âûâîä, ÷òî
êîíöåíòðàöèÿ ãåìîãëîáèíà â îïûòíîé ãðóïïå óâåëè÷èëàñü
íà 10,5% ïî îòíîøåíèþ ê êîíòðîëþ, à ñîäåðæàíèå ýðèòðî-
öèòîâ âûðîñëî íà 13,8%, ÷òî ñâèäåòåëüñòâóåò î íîðìàëü-
íîì ïðîòåêàíèè ôèçèîëîãè÷åñêèõ ïðîöåññîâ â îðãàíèçìå
êîðîâ.

Íàáëþäàëñÿ íå çíà÷èòåëüíîå ñíèæåíèå êîëè÷åñòâà
ëåéêîöèòîâ è ïîâûøåíèå ëèìôîöèòîâ íà 9,7% è 11,3%
ñîîòâåòñòâåííî. Ñîîòíîøåíèå áàçîôèëîâ, ýîçèíîôèëîâ, è
ìîíîöèòîâ óâåëè÷èëñÿ íà 16,9% ïî îòíîøåíèþ êîíòðîëÿ,
ãåìàòîêðèò íà 14,8%, ñðåäíåå ñîäåðæàíèå ãåìîãëîáèíà â
ýðèòðîöèòå íà 2,8%. Íàáëþäàëè óìåíüøåíèå êîëè÷åñòâà
òðîìáîöèòîâ è ãðàíóëîöèòîâ íà 8,6% è 11,7% ýòî ñâÿçàíî
ñ áåðåìåííîñòüþ æèâîòíûõ, êîòîðîå èìååò òåíäåíöèþ
ñíèæåíèÿ.

Áåëêè ñîñòàâëÿþò îñíîâó æèâûõ ñòðóêòóð, ïðè êîòî-
ðîì ïðîèñõîäèò ïîñòîÿííûé îáìåí ìåæäó òêàíåâûìè áåë-
êàìè è áåëêàìè ïëàçìû, ÷òî  îïûòíîé ãðóïïå áûëî âûøå íà
5,4% ÷åì â êîíòðîëå. Ñîäåðæàíèå àëüáóìèíîâ è ãëîáóëè-
íîâ óâåëè÷èëîñü â êðîâè æèâîòíûõ îïûòíîé ãðóïïû ïî
îòíîøåíèþ ê æèâîòíûì êîíòðîëüíîé ãðóïïû íà 4,6 è 6,2%
ñîîòâåòñòâåííî.

Êîëè÷åñòâî ìî÷åâèíû êàê ïðîäóêòà îáìåíà áåëêîâ,
óäàëÿþùèéñÿ ïî÷êàìè íàáëþäàëñÿ ñíèæåíèå íà 11,7%.
Ñîäåðæàíèå óðîâíÿ ãëþêîçû â êðîâè æèâîòíûõ îïûòíîé
ãðóïïû âûðîñëî íà 6,25% ïî ñðàâíåíèþ ñ êîíòðîëåì.

Ñîäåðæàíèå ôåðìåíòîâ âûðàáàòûâàåìûé êëåòêàìè
ñåðäöà, ïå÷åíè, ñêåëåòíûõ ìûøö è ýðèòðîöèòàìè àñïàðòà-
òàìèíîòðàíñôåðàçà (ÀñÀÒ) è àëàíèíàìèíîòðàñôåðàçà
(ÀëÀÒ), íàáëþäàëñÿ ñíèæåíèå ó îïûòíûõ ãðóïï æèâîòíûõ
íà 3,1 è 18,7% ïî îòíîøåíèþ ê êîíòðîëüíîé ãðóïïå.

Ñîäåðæàíèå ôåðìåíòà ùåëî÷íîé ôîñôàòàçû, îáðàçóþ-
ùèéñÿ â êîñòíîé òêàíè, ïå÷åíè, ñëèçèñòîé îáîëî÷êå êè-
øå÷íèêà, ïëàöåíòå è ëåãêèõ â äàííîì ñëó÷àè íà âåðõíåé
ãðàíèöå ôèçèîëîãè÷åñêèõ ïîêàçàòåëåé, ÷òî â íîðìå ïðè
áåðåìåííîñòè ó êîðîâ. Êðåàòèíèí êàê è ìî÷åâèíà ÿâëÿåòñÿ
îäíèì èç êîìïîíåíòîâ îñòàòî÷íîãî àçîòà è ïîçâîëÿåò îöå-
íèòü âûäåëèòåëüíóþ ôóíêöèþ ïî÷åê è èíòåíñèâíîñòü ìå-
òàáîëèçìà â ìûøå÷íîé òêàíè êîðîâ. Ó êîðîâ îáåèõ ãðóïï
óðîâåíü êðåàòèíèíà ñîîòâåòñòâóåò ïîêàçàòåëÿì äëÿ çäîðî-
âûõ æèâîòíûõ.

Ñîäåðæàíèå êàê îáùåãî è ïðÿìîãî áèëèðóáèíà – ïðåä-
ñòàâëÿþùåå ñîáîé ïðîìåæóòî÷íûé ïðîäóêò ïåðåðàáîòêè
ãåìà íàáëþäàëè íåçíà÷èòåëüíîå ñíèæåíèå íà 8,2 è 10,3% â
îòíîøåíèè ê êîíòðîëþ.

Ïî ìèíåðàëüíîìó ñîñòàâó êðîâè ñóùåñòâåííûõ ðàçëè-
÷èé ìåæäó êîíòðîëüíîé è îïûòíîé ãðóïïàìè íå íàáëþäà-
ëîñü, õîòÿ â ïîñëåäíåé ïðîñëåæèâàëàñü òåíäåíöèÿ áîëåå
âûñîêîãî èõ ñîäåðæàíèÿ.

Âûâîäû

Òàêèì îáðàçîì, â õîçÿéñòâåííîì îïûòå, èçó÷åíà äåé-
ñòâèå ÓÂÌÊ "Ëèçóíåö Ñîëåâèò", ÷òî êîðìà â êîíòðîëüíîé
ãðóïïå ïîåäàëèñü íà 2% áîëüøå ÷åì â êîíòðîëå, ïðè ýòîì

ïîòðåáëÿåìîñòü ÓÂÌÊ "Ëèçóíåö Ñîëåâèò" â îïûòíîé ãðóï-
ïå æèâîòíûõ ñîñòàâèëî 256,0±1,27 ã çà ñóòêè.

Âåäåíèå â ðàöèîí ñóõîñòîéíûõ êîðîâ ÓÂÌÊ "Ëèçóíåö
Ñîëåâèò" ñïîñîáñòâóåò ëó÷øåìó ïåðåâàðèâàíèþ ïèòàòåëü-
íûõ è óñâîåíèþ ìèíåðàëüíûõ âåùåñòâ ðàöèîíà, î ÷åì
äîêàçûâàþò ãåìàòîëîãè÷åñêèå è áèîõèìè÷åñêèå ïîêàçàòå-
ëè êðîâè æèâîòíûõ.
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