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Ðåçþìå. Ïðîèçâîäñòâî ýìáðèîíîâ êðóïíîãî ðîãàòîãî
ñêîòà, ðàçâèâøååñÿ â ñàìîñòîÿòåëüíóþ îòðàñëü ýêîíîìèêè
áëàãîäàðÿ ïðèìåíåíèþ òåõíîëîãèè ýìáðèîòðàíñôåðà, èìååò
ìîòèâàöèþ ê ïîëó÷åíèþ âñ¸ áîëüøåãî êîëè÷åñòâà ýìáðè-
îíîâ îò ãåíåòè÷åñêè öåííûõ êîðîâ-äîíîðîâ. Â ñâîþ î÷å-
ðåäü, çàâîä÷èêè êðóïíîãî ðîãàòîãî ñêîòà, ðåøàÿ çàäà÷ó
ðàçâåäåíèÿ òîëüêî âûñîêîïðîäóêòèâíûõ æèâîòíûõ, çàèí-
òåðåñîâàíû â áûñòðîì âîçîáíîâëåíèè ñòàä, èìåþùèõ òåí-
äåíöèþ ê ñîêðàùåíèþ âñëåäñòâèå âûñîêîãî óðîâíÿ áåñ-
ïëîäèÿ, õàðàêòåðíîãî äëÿ âûñîêîïðîäóêòèâíûõ êîðîâ, à
òàêæå âûáðàêîâêè è âûðàíæèðîâêè æèâîòíûõ èç-çà ìíî-
æåñòâà äðóãèõ ïðè÷èí. Â ýòîé ñâÿçè îáðàùàåò íà ñåáÿ
âíèìàíèå ìåòîä áèñåêöèè, ñóòü êîòîðîãî ñîñòîèò â òîì, ÷òî
â ëàáîðàòîðíûõ óñëîâèÿõ ýìáðèîí, íàõîäÿùèéñÿ íà ðàí-
íèõ ñòàäèÿõ ðàçâèòèÿ (ìîðóëà èëè áëàñòîöèñòà), äåëÿò
ìèêðîõèðóðãè÷åñêèì ëåçâèåì ïîïîëàì. Êàæäàÿ èç ïîëîâè-
íîê (äåìè-ýìáðèîí, áèñåêöèîííûé ýìáðèîí) ñïîñîáíà ïðè
êóëüòèâèðîâàíèè â óñëîâèÿõ in vitro áûñòðî ñôîðìèðîâàòü
ýìáðèîí, ðàçâèâàþùèéñÿ ïîñëå ïåðåñàäêè êîðîâå-ðåöèïè-
åíòó â ïîëíîöåííûé îðãàíèçì. Îäíàêî, íåñìîòðÿ íà ñîðî-
êàëåòíþþ èñòîðèþ ñâîåãî ñóùåñòâîâàíèÿ, ýòîò ìåòîä â
êà÷åñòâå ñïîñîáà óäâîåíèÿ êîëè÷åñòâà ýìáðèîíîâ, ïðèãîä-
íûõ äëÿ ïåðåñàäêè, øèðîêîãî ðàñïðîñòðàíåíèÿ íå ïîëó-
÷èë. Âìåñòå ñ òåì, â ñîâðåìåííûõ íàó÷íûõ ïóáëèêàöèÿõ
ñâåäåíèÿ î ìåòîäå ïîÿâëÿþòñÿ ðåãóëÿðíî. Öåëüþ íàñòîÿ-
ùåé ðàáîòû ÿâèëîñü îáîáùåíèå äàííûõ î ïðèìåíåíèè
ìåòîäà áèñåêöèè â îòíîøåíèè ýìáðèîíîâ êðóïíîãî ðîãàòî-
ãî ñêîòà. Óñòàíîâëåíî, ÷òî ñ èñïîëüçîâàíèåì äåìè-ýìáðè-
îíîâ îñóùåñòâëÿþò ñðàâíèòåëüíóþ îöåíêó íàñëåäóåìîñòè
ãåíåòè÷åñêîé èçìåí÷èâîñòè, îïðåäåëÿþò ïîë ó ýìáðèîíîâ,
îñóùåñòâëÿþò èäåíòèôèêàöèþ ïðåäñòàâëÿþùèõ èíòåðåñ
áèîìàðêåðíûõ ãåíîâ, êîòîðûå êîððåëèðóþò ñ ïðèæèâëÿå-
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Abstract. The reproduction of cattle's embryos is developed
into an independent branch of the economy through the use of
embryo transfer technology. The reproduction of cattle's embryos
is motivated to obtain more and more embryos from genetically
valuable donor cows. In turn, breeders of cattle solving the
problem of  breeding only highly productive animals, are
interested in the fast resumption of  herds having a tendency to
decrease due to a high level of infertility which is typical for
highly productive cows as well as culling and grazing of animals
for a lot of other reasons. In this regard, attention is drawn to the
bisection method, the essence of which is that in laboratory
conditions an embryo, which is in early stages of development
(morula or blastocyst), is divided in a half with a microsurgical
blade. Each of the halves (demi-embryo, bisection embryo) is
capable by cultivation in in vitro conditions to form quickly an
embryo that develops into a full-fledged organism after
transplantation to a recipient cow. However, despite the forty-
year history of its existence, this method hasn't become
widespread as a method of doubling the number of embryos
which are suitable for transplantation. At the same time,
information about the method appears regularly in the modern
scientific publications. The purpose of this work was to
summarize the data on the application of the bisection method
to cattle's embryos. It has been established that using demi-
embryos, a comparative assessment of the heritability of genetic
variability is carried out, the sex of  the embryos is determined,
and biomarker genes of interest are identified which correlate
with the embryo engraftment after the transplantation and with
its development during the recipient's pregnancy. The bisection
method was introduced into the practice of farms receiving
sperm production for testing breeding bulls. The considered
method is an important tool not only in scientific research
related to aspects of genetic improvement of animals, but also in
existing programs for the cattle's reproduction, which together
are aimed at increasing the number of highly productive livestock.

Äëÿ öèòèðîâàíèÿ / For citation

ìîñòüþ çàðîäûøà ïîñëå ïåðåñàäêè è ñ åãî ðàçâèòèåì â
ïðîöåññå ñòåëüíîñòè ðåöèïèåíòà. Ìåòîä áèñåêöèè ââåäåí â
ïðàêòèêó õîçÿéñòâ, ïîëó÷àþùèõ ñïåðìàïðîäóêöèþ, äëÿ
òåñòèðîâàíèÿ áûêîâ-ïðîèçâîäèòåëåé. Ðàññìàòðèâàåìûé
ìåòîä ÿâëÿåòñÿ âàæíûì èíñòðóìåíòîì íå òîëüêî â íàó÷-
íûõ èññëåäîâàíèÿõ, êàñàþùèõñÿ àñïåêòîâ ãåíåòè÷åñêîãî
óëó÷øåíèÿ æèâîòíûõ, íî è â äåéñòâóþùèõ ïðîãðàììàõ
âîñïðîèçâîäñòâà êðóïíîãî ðîãàòîãî ñêîòà, ÷òî âñå âìåñòå
íàïðàâëåíî íà óâåëè÷åíèå ÷èñëåííîñòè âûñîêîïðîäóê-
òèâíîãî ñêîòà.

Â ïðàêòèêå ñîâðåìåííûõ ðåïðîäóêòèâíûõ áèîòåõíî-
ëîãèé îäíèìè èç âîñòðåáîâàííûõ ÿâëÿþòñÿ ìåòîäû ïîëó-
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÷åíèÿ ýìáðèîíîâ in vivo (ìíîæåñòâåííàÿ îâóëÿöèÿ è ýìá-
ðèîòðàíñïëàíòàöèÿ, ÌÎÝÒ) è in vitro (in vitro production,
IVP). Â åâðîïåéñêèõ ñòðàíàõ-ó÷àñòíèöàõ ÀÅÒÅ (Ðîññèéñ-
êàÿ Ôåäåðàöèÿ, Àâñòðèÿ, Ãåðìàíèÿ, Ôðàíöèÿ, Èòàëèÿ, Ôèí-
ëÿíäèÿ è äðóãèå) â 2018 ã. áûëî ïîëó÷åíî 23397 ýìáðèîíîâ
in vivo è 36832 ýìáðèîíîâ in vitro êðóïíîãî ðîãàòîãî ñêîòà
[1]. Çà îäíó ñåññèþ ñòèìóëÿöèè ïîëèîâóëÿöèè ÿè÷íèêîâ îò
îäíîé êîðîâû-äîíîðà ïðè âûïîëíåíèè ìåòîäà ÌÎÝÒ ïî-
ëó÷àþò, â ñðåäíåì, 5-6 ýìáðèîíîâ, à ïðè ïðèìåíåíèè äàí-
íîãî ìåòîäà êàæäûå 45 äíåé, çà îäèí ãîä ïîëó÷àþò áîëåå 40
ýìáðèîíîâ in vivo [2]. Ñîîáùåíî òàêæå î ïîëó÷åíèè 10 - 20
è äàæå áîëåå 50 ýìáðèîíîâ in vivo, ïðèãîäíûõ ê ïåðåñàäêå
[3]. Ïðè ïîëó÷åíèè ýìáðèîíîâ in vitro îò îäíîé êîðîâû-
äîíîðà çà îäèí òåõíîëîãè÷åñêèé öèêë ïðîèçâîäÿò, â ñðåä-
íåì, 3 ýìáðèîíà, îäíàêî ïðè âîçìîæíîñòè ïðîèçâîäèòü
ïðîöåäóðó IVP êàæäûå 15 äíåé â òå÷åíèå îäíîãî ãîäà
ïîëó÷àþò îäíîé êîðîâû-äîíîðà áîëåå 72 ýìáðèîíîâ in
vitro [2]. Âìåñòå ñ òåì, âñå âîçðàñòàþùèé ñïðîñ íà ýìáðè-
îíû êðóïíîãî ðîãàòîãî ñêîòà äèêòóåò íåîáõîäèìîñòü â
ïîëó÷åíèè ìàêñèìàëüíî áîëüøåãî êîëè÷åñòâà ýìáðèîíîâ,
ïîëó÷åííûõ îò ãåíåòè÷åñêè öåííûõ êîðîâ-äîíîðîâ.

Èíòåðåñ ê âîçìîæíîñòè óâåëè÷èòü âäâîå êîëè÷åñòâî
ýìáðèîíîâ, êîòîðûå áûëè èçâëå÷åíû èç ðåïðîäóêòèâíûõ
îðãàíîâ êîðîâû-äîíîðà, âîçíèê â íà÷àëå 1980-õ ãîäîâ,
êîãäà ïîÿâèëèñü ñîîáùåíèÿ î íîâîì ìåòîäå äåëåíèÿ ýìá-
ðèîíà ïîïîëàì (áèñåêöèÿ), êàæäàÿ èç ïîëîâèíîê êîòîðîãî
ìîæåò ðàçâèòüñÿ â ïîëíîöåííûé ýìáðèîí [4 - 7]. Òåõíè÷åñ-
êè äàííûé ñïîñîá âûïîëíÿþò ïîä âèçóàëüíûì íàáëþäåíè-
åì ÷åðåç ìèêðîñêîï ïðè ðàçìåùåíèè ýìáðèîíà â ïèòàòåëü-
íîé ñðåäå. Ôèêñèðóÿ ýìáðèîí â âåðòèêàëüíîé ïëîñêîñòè,
êðàåì ëåçâèÿ ìèêðîõèðóðãè÷åñêîãî íîæà ïðîèçâîäÿò ðàç-
äåëåíèå îò âåðøèíû çîíû ïåëëþöèäà ñòðîãî ïîñåðåäèíå ñ
ñîáëþäåíèåì ïîëÿðíîñòè è ìåñòîïîëîæåíèÿ áëàñòîìåðîâ
âíóòðè ýìáðèîíà. Ïîëîâèí÷àòûå ýìáðèîíû ïîìåùàþò â
ñïåöèàëüíóþ ñðåäó äëÿ êóëüòèâèðîâàíèÿ in vitro, â êîòîðîé
èõ èíêóáèðóþò íåñêîëüêî ÷àñîâ äëÿ âîññòàíîâëåíèÿ ñâîåé
îáû÷íîé ôîðìû, ïîñëå ÷åãî äâà äåìè-ýìáðèîíà (ìîíîçè-
ãîòíûå áëèçíåöû), ïîëó÷åííûå îò îäíîãî ýìáðèîíà, ìîãóò
áûòü òðàíñïëàíòèðîâàíû ðåöèïèåíòàì [8]. Îòìå÷åíî, ÷òî
äåìè-ýìáðèîíû æåíñêîãî ïîëà ðåãåíåðèðóþò óòðà÷åííóþ
÷àñòü áûñòðåå, ÷åì äåìè-ýìáðèîíû ìóæñêîãî ïîëà [9].
Óñïåõ ìèêðîìàíèïóëÿöèé ïî ïðîâåäåíèþ áèñåêöèè ýìá-
ðèîíîâ çàâèñèò îò òî÷íîñòè ïðîöåññà äåëåíèÿ ïîïîëàì,
÷òî, â ñâîþ î÷åðåäü, çàâèñèò îò òåõíè÷åñêîãî óðîâíÿ ïîäãî-
òîâêè è îïûòà. Â ñðåäíåì, ñîãëàñíî íàêîïëåííûì äàííûì,
óðîâåíü ïðèæèâëÿåìîñòè áèñåêöèîííûõ ýìáðèîíîâ âàðüè-
ðóåò â ïðåäåëàõ 36,4 - 53,2% [10 - 12]. Î÷åâèäíî, ÷òî ïî
ïðè÷èíå íèçêîãî óðîâíÿ ïðèæèâëÿåìîñòè äåìè-ýìáðèî-
íîâ, âûçâàííîãî ôèçè÷åñêèìè ïîâðåæäåíèÿìè, íàíåñåí-
íûìè ïðè ðàçðåçàíèè ýìáðèîíà, à òàêæå òðóäíîñòåé â
îñóùåñòâëåíèè ñïîñîáà â óñëîâèÿõ ôåðìåðñêèõ õîçÿéñòâ
[13], ìåòîä áèñåêöèè íå íàøåë ïðèìåíåíèÿ â ïðàêòèêå
ýìáðèîòðàíñôåðà äëÿ öåëè óâåëè÷åíèÿ âäâîå êîëè÷åñòâà
ýìáðèîíîâ, ïîëó÷åííûõ ìåòîäàìè ÌÎÝÒ è IVP. Â ïîñëå-
äíåå âðåìÿ èìåëèñü ïîïûòêè óòî÷íèòü ïîêàçàòåëü óðîâíÿ
ïðèæèâëÿåìîñòè äåìè-ýìáðèîíîâ ïóòåì ïîâòîðíîé ïðî-
âåðêè ðåçóëüòàòèâíîñòè ìåòîäà áèñåêöèè, ïðè ýòîì, áûë
òàêæå çàôèêñèðîâàí áîëåå íèçêèé ðåçóëüòàò ïðèæèâëÿåìî-
ñòè áèñåêöèîííûõ ýìáðèîíîâ (50,00% ±3,98) â ñðàâíåíèè
ñ èíòàêòíûìè (62,96±4,19) [14].

Âìåñòå ñ òåì, â íàñòîÿùèé ïåðèîä âðåìåíè ïðèìåíå-
íèå ìåòîäà áèñåêöèè âíîñèò íåîñïîðèìûé âêëàä â ïîâûøå-
íèå ýôôåêòèâíîñòè ðàçâåäåíèÿ êðóïíîãî ðîãàòîãî ñêîòà.
Ñîîáùåíî, ÷òî â ßïîíèè â Íàöèîíàëüíîì öåíòðå æèâîòíî-
âîäñòâà èñïîëüçîâàíèå ìîíîçèãîòíûõ áëèçíåöîâ âíåäðåíî
â ïðàêòèêó òåñòèðîâàíèÿ áûêîâ-ïðîèçâîäèòåëåé ïî ïîòîì-
ñòâó: 2016 ãîäó áûë ïîëó÷åí áûê-ïðîèçâîäèòåëü ñ íàèâûñ-
øèì áàëëîì ìðàìîðíîñòè, ñîçäàííûé îò ðîäèòåëåé è äå-
äóøêè ïî îòöîâñêîé ëèíèè, ïîëó÷åííûõ ÷åðåç ñèñòåìó ïðî-
èçâîäñòâà ìîíîçèãîòíûõ áëèçíåöîâ [8]. Ïîìèìî òîãî, íà
îñíîâàíèè ãåíåòè÷åñêîãî ñõîäñòâà ìîíîçèãîòíûõ áëèçíå-
öîâ, ïîëó÷åííûõ ìåòîäîì áèñåêöèè, îñóùåñòâëÿþò ðàçëè÷-

íûå ñðàâíèòåëüíûå èññëåäîâàíèÿ, â òîì ÷èñëå, ïðîâåäåíèå
îöåíêè íàñëåäóåìîñòè ãåíåòè÷åñêîé èçìåí÷èâîñòè [8].

 Ôàêò ïðèìåíåíèÿ ìåòîäà áèñåêöèè ýìáðèîíîâ âûÿâ-
ëåí â ñîâðåìåííûõ èññëåäîâàíèÿõ ïî èçó÷åíèþ ãåíåòè÷åñ-
êèõ ôàêòîðîâ, àññîöèèðîâàííûõ ñ øèðîêèì ñïåêòðîì áèî-
ëîãè÷åñêèõ ôóíêöèé, â òîì ÷èñëå, ïðè àíàëèçå òðàíñêðèï-
òîìîâ ýìáðèîíîâ in vivo è in vitro, ïðèæèâøèõñÿ ïîñëå
òðàíñïëàíòàöèè è ðàçâèâàþùèõñÿ â ïðîöåññå ñòåëüíîñòè
êîðîâû- ðåöèïèåíòà äî 30-ãî è äî 60 äíÿ [15, 16]. Äëÿ ýòîãî
îäèí èç äåìè-ýìáðèîíîâ, ïîëó÷åííûõ ïîñðåäñòâîì áèñåê-
öèè áëàñòîöèñòû, áûë ïåðåñàæåí ðåöèïèåíòó, à âòîðîé
èñïîëüçîâàí â êà÷åñòâå áèîëîãè÷åñêîãî ìàòåðèàëà äëÿ èäåí-
òèôèêàöèè ãåíîâ, êîòîðûå ïî-ðàçíîìó ýêñïðåññèðóþòñÿ ó
âûæèâøèõ è ñîõðàíèâøèõ ñòåëüíîñòü ýìáðèîíîâ, â ñðàâ-
íåíèè ñ òåìè ýìáðèîíàìè, êîòîðûå íå ïðèæèëèñü. Ïîêàçà-
íî, ÷òî ýìáðèîí, íàõîäÿùèéñÿ íà ñòàäèè áëàñòîöèñòû ñïî-
ñîáåí âûæèâàòü è ïîääåðæèâàòü ñòåëüíîñòü áëàãîäàðÿ íà-
ñëåäñòâåííîñòè, ïîëó÷åííîé îò îîöèòà è ñïåðìàòîçîèäà, îò
êîòîðûõ îí ïðîèçîøåë [15, 16, 17]. Ïðåäïîëàãàåòñÿ, ÷òî
èçó÷åíèå ñâÿçè ìåæäó ýêñïðåññèåé ãåíîâ è ñïîñîáíîñòüþ
áëàñòîöèñòû ê ðàçâèòèþ ìîæåò ïðèâåñòè ê ïîíèìàíèþ
ãåíåòè÷åñêîé èçìåí÷èâîñòè ýìáðèîíà, è, êàê ñëåäñòâèå, ê
ðåàëèçàöèè ïîäõîäîâ äëÿ ïîâûøåíèÿ âûæèâàåìîñòè ýìá-
ðèîíîâ â ïðîöåññå ñòåëüíîñòè.

Ïîìèìî òîãî, ìåòîä ïîëó÷åíèÿ äåìè-ýìáðèîíîâ ïî-
çâîëÿåò â ñîâîêóïíîñòè ñ èñïîëüçîâàíèåì ìåòîäà ïîëèìå-
ðàçíîé öåïíîé ðåàêöèè (ÏÖÐ) íàäåæíî îïðåäåëèòü ïðè-
íàäëåæíîñòü ïî ïîëó ó ýìáðèîíîâ, ïîëó÷åííûõ in vivo èëè
in vitro , ÷òî ÿâëÿåòñÿ âàæíûì â âîñïðîèçâîäñòâå êðóïíîãî
ðîãàòîãî ñêîòà. Òàê, ïî ñâåäåíèÿì Lopatarova M., et al, 2008
ã., ïîë áûë óñïåøíî îïðåäåëåí â 92% ñëó÷àåâ ó 100 äåìè-
ýìáðèîíîâ íà ñòàäèè ìîðóëû (42,4% èç íèõ áûëè äåìè-
ýìáðèîíû æåíñêîãî ïîëà) è â 89,4% ñëó÷àåâ 123 äåìè-
ýìáðèîíîâ íà ñòàäèè áëàñòîöèñòû (43,6% èç íèõ áûëè
äåìè-ýìáðèîíû æåíñêîãî ïîëà) [9].

Òàêèì îáðàçîì, àíàëèç è ñèñòåìàòèçàöèÿ ñîâðåìåííûõ
íàïðàâëåíèé ïî ïðèìåíåíèþ ìåòîäà áèñåêöèè ýìáðèîíîâ
êðóïíîãî ðîãàòîãî ñêîòà ïîçâîëÿþò ñäåëàòü âûâîäû î òîì,
÷òî èñïîëüçîâàíèå ìåòîäà â ñîâîêóïíîñòè ñ èñïîëüçîâàíè-
åì ìîëåêóëÿðíî-ãåíåòè÷åñêèõ ñèñòåì â êà÷åñòâå ìàðêåðîâ
õîçÿéñòâåííî-ïîëåçíûõ ïðèçíàêîâ ÿâëÿåòñÿ ïåðñïåêòèâ-
íûìè íàïðàâëåíèåì íàó÷íûõ èññëåäîâàíèé ïî óëó÷øåíèþ
æèâîòíûõ ñ öåëåâûìè ïàðàìåòðàìè ïðîäóêòèâíîñòè. Àê-
òóàëüíîñòü äàííîé ðàáîòû îáóñëîâëåíà âîçðàñòàþùåé ïî-
òðåáíîñòüþ â óâåëè÷åíèè ÷èñëåííîñòè âûñîêîïðîäóêòèâ-
íîãî ñêîòà è íåîáõîäèìîñòüþ â ðàçðàáîòêå íîâûõ ïîäõî-
äîâ ê ñîâåðøåíñòâîâàíèþ ðåïðîäóêòèâíûõ áèîòåõíîëî-
ãèé, ïðèìåíÿåìûõ ó ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ.

Ðàáîòà âûïîëíåíà â ðàìêàõ ãîñçàäàíèÿ 075-01250-20-01
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Â Ñàíêò-Ïåòåðáóðãå ïðîøëî ïåðâîå â Ðîññèè ìåðîï-
ðèÿòèå, ïîñâÿùåííîå èííîâàöèîííîìó íàïðàâëåíèþ ñî-
âðåìåííîé âåòåðèíàðèè - Íàöèîíàëüíûé êîíãðåññ ðåãåíå-
ðàòèâíîé âåòåðèíàðíîé ìåäèöèíû.

Â îðãàíèçàöèè ó÷àñòâîâàëè "Ñàíêò-Ïåòåðáóðãñêèé Ãî-
ñóäàðñòâåííûé Óíèâåðñèòåò Âåòåðèíàðíîé Ìåäèöèíû",
"Âñåðîññèéñêèé íàó÷íî-èññëåäîâàòåëüñêèé èíñòèòóò ýêñ-
ïåðèìåíòàëüíûé âåòåðèíàðèè èìåíè Ê.È. Ñêðÿáèíà è ß.Ð.
Êîâàëåíêî", ÎÎÎ "ÍîâèÑòåì" è ÎÎÎ "ÖèòîÃåíÒåñò". Ïàðò-
íåðîì âûñòóïèëà âåòåðèíàðíàÿ êëèíèêà "Ôîðñàéä", ñïîí-
ñîðîì - áèîôàðìàöåâòè÷åñêàÿ êîìïàíèÿ "SARTORIUS".

Êîìàíäà îðãàíèçàòîðîâ ïðîâåëà ïåðâîå ñåðüåçíîå
ìåðîïðèÿòèå ïî ðåãåíåðàòèâíîé ìåäèöèíå äëÿ áîëåå ÷åì
100 ãîñòåé. Èíèöèàòèâó âçÿëè Íàó÷íûé öåíòð öèòîãåíåòè-
÷åñêîãî òåñòèðîâàíèÿ, â ëàáîðàòîðèè êîòîðîãî íåïîñðåä-
ñòâåííî âûðàùèâàþò ñòâîëîâûå êëåòêè ëîøàäåé, ñîáàê è
êîøåê, è ôàðìàöåâòè÷åñêàÿ êîìïàíèÿ "ÍîâèÑòåì", çàðå-
ãèñòðèðîâàâøàÿ ÷åòûðå ïåðâûå â ñâîåì êëàññå ïðåïàðàòà
íà îñíîâå ñòâîëîâûõ êëåòîê.

Íàöèîíàëüíûé êîíãðåññ ïðîõîäèë â äâóõ ôîðìàòàõ -
îôôëàéí è îíëàéí. Áûëè ïðèãëàøåíû ïðåäñòàâèòåëè Ïðà-
âèòåëüñòâà è ðåãèîíàëüíûõ Óïðàâëåíèé âåòåðèíàðèè
Ñàíêò-Ïåòåðáóðãà, ÂÓÇîâ è ÍÈÈ. Ñ ïðèâåòñòâèåì ê ó÷àñ-
òíèêàì ìåðîïðèÿòèÿ îáðàòèëèñü ïðåäñåäàòåëü Êîíãðåññà
ïðîôåññîð ÔÃÁÎÓ ÂÎ ÁÃÀÓ èì. Â.ß. Ãîðèíà Êîíöåâàÿ
Ñ.Þ., ðåêòîð ÔÃÁÎÓ ÂÎ ÑÏÁÃÓÂÌ Ñòåêîëüíèêîâ À.À.,
äèðåêòîð ÎÎÎ "Íîâèñòåì" Ëàâðèê À.À.

Íà Êðóãëîì ñòîëå â îáñóæäåíèè âîïðîñîâ ðàçðàáîòêè
îáðàçîâàòåëüíûõ ïðîãðàìì, ïîäãîòîâêè êàäðîâ, ôîðìèðî-
âàíèÿ íîðìàòèâíî-ïðàâîâîé áàçû äëÿ îáó÷åíèÿ ñïåöèàëèñ-
òîâ, òàêæå ïðèíÿëè ó÷àñòèå ïðîðåêòîðà ïî íàóêå è èííîâà-
öèÿì Êàðïåíêî Ë.Þ., íà÷àëüíèê îòäåëà êà÷åñòâà îáðàçîâà-
íèÿ Ïðèñòà÷ Ë.Í., ïðîðåêòîð ïî ó÷åáíîé ðàáîòå Ïîìåðàí-

Íàöèîíàëüíûé êîíãðåññ ðåãåíåðàòèâíîé âåòåðèíàðíîé ìåäèöèíû
National Congress of Regenerative Veterinary Medicine

öåâ Ä.À., çàì. ïðåäñåäàòåëÿ Ñîâåòà ìîëîäûõ ó÷åíûõ Áàõòà
À.À., óïîëíîìî÷åííàÿ ÔÃÁÍÓ ÔÍÖ ÂÈÝÂ ÐÀÍ çàâåäóþ-
ùàÿ ëàáîðàòîðèåé ñòâîëîâîé êëåòêè Ñàâ÷åíêîâà È.Ï., ñòàð-
øèå íàó÷íûå ñîòðóäíèêè ÊÔÓ Çàêèðîâà Å.Þ. è Àéìàëåòäè-
íîâ À.Ì., âåäóùèé âðà÷ âåòåðèíàðíîé êëèíèêè "Íîâûé âåê"
Àëèåâ Ð.Ó., äîöåíòû êàôåäðû îáùåé è ÷àñòíîé õèðóðãèè
Íàðóñáàåâà Ì.À. è Áîêàðåâ À.Â., êîííûå âåòåðèíàðíûå
âðà÷è Ðîìàíîâà Î.Â., Áàëàøîâà Î.Â. è Æóêîâà Ì.Â.

 "Ñ÷èòàòü ãåìîïîýòè÷åñêèå, ìåçåíõèìàëüíûå ñòâîëî-
âûå êëåòêè è ïðîäóêòû èõ æèçíåäåÿòåëüíîñòè ïîòåíöèàëü-
íî áåçîïàñíûìè îñíîâíûìè äåéñòâóþùèìè âåùåñòâàìè â
ðåãåíåðàòèâíîé âåòåðèíàðíîé ìåäèöèíå", - ðåçþìèðîâàíî
â òåçèñàõ êðóãëîãî ñòîëà.

Îðãàíèçàòîðû íå ïëàíèðóþò îñòàíàâëèâàòüñÿ íà ïðî-
âåäåííîì ñîáûòèè è óæå âûáðàëè äàòû Ìåæäóíàðîäíîé
Êîíôåðåíöèè! 21-23 àïðåëÿ 2021 ãîäà áóäóò ïðèãëàøåíû
ñïèêåðû èç âåòåðèíàðíûõ êëèíèê, ëàáîðàòîðèé ÑØÀ, Êà-
íàäû, ßïîíèè è äðóãèõ ñòðàí, ãäå àêòèâíî ïðèìåíÿþò
ñòâîëîâûå êëåòêè è ïðåïàðàòû íà èõ îñíîâå.

Ïðåññ-ðåëèç/ Press-release
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Êëþ÷åâûå ñëîâà: ìÿñíûå êóðû, áèîõèìèÿ êðîâè, ëåé-
êîöèòû, ýðèòðîöèòû, ïåðåâàðèìîñòü ïèòàòåëüíûõ âåùåñòâ,
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Ðåçþìå: Â ðàáîòå ïðåäñòàâëåíû äàííûå ïî èçó÷åíèþ
âëèÿíèÿ ôèòîáèîòèêà è ïðîáèîòèêà íà ïðîäóêòèâíîñòü,
ïåðåâàðèìîñòü ïèòàòåëüíûõ âåùåñòâ, áèîõèìè÷åñêèå è
ìîðôîëîãè÷åñêèå ïîêàçàòåëè êðîâè ó ìÿñíûõ êóð. Ðåçóëü-
òàòû ïîêàçûâàþò, ÷òî ïåðåâàðèìîñòü ïðîòåèíà ó ìÿñíûõ
êóð ïðè èñïîëüçîâàíèè ôèòîáèîòèêà ïîâûøàëàñü íà 1,21–
1,80%, ïðè äîáàâëåíèè â êîðì ïðîáèîòèêà – íà 1,09–1,76%,
óëó÷øàëîñü óñâîåíèå àçîòà êîðìà íà 1,27–1,67% è 1,13–
1,71%, ñîîòâåòñòâåííî. Äîñòóïíîñòü ëèçèíà è ìåòèîíèíà
âîçðàñòàëà â îïûòíûõ ãðóïïàõ ïî ñðàâíåíèþ ñ êîíòðîëüíû-
ìè: ïî ëèçèíó – íà 0,96–1,94%; ïî ìåòèîíèíó – íà 1,71–
2,09% (ð<0,01). Ïåðåâàðèìîñòü æèðà èç êîìáèêîðìîâ, ñî-
äåðæàùèõ ôèòîáèîòèê è ïðîáèîòèê, íàõîäèëàñü íà óðîâíå
74,03–75,80%, ïðåâûøàÿ êîíòðîëü íà 1,06–2,10%. Ïðè
äîáàâëåíèè â ðàöèîí êóð ëèíèè Á6 ôèòîáèîòèêà àêòèâ-
íîñòü òðèïñèíà â êðîâè óìåíüøàëàñü íà 38,5%. Â êðîâè êóð
íàáëþäàëàñü òåíäåíöèÿ ñíèæåíèÿ àêòèâíîñòè ùåëî÷íîé
ôîñôàòàçû íà 13,1–55,7% (p£0,05). Óâåëè÷èâàëîñü ñîäåð-
æàíèå îáùåãî áåëêà â êðîâè ó êóð íà 25,8–33,4% (p£0,05),
òðèãëèöåðèäîâ – íà 32,2–137,5% (p£0,05). Ïðè äîáàâëåíèè

The effectiveness of a phytobiotic and a
probiotic in diets for broiler preparental
lines selected by the Center for Genetics
& Selection "Smena"
Vertiprakhov V.G., Egorov I.A., Lenkova T.N.,
Manukyan V.A., Egorova T.A., Grozina A.A.

Federal Scientific Center "All-Russian Research and
Technological Institute of Poultry" of Russian Academy of
Sciences, Moscow Province, Sergiev Posad, Ptitsegradskaya
Str., 10, 141311 Russia

The study was financially supported by the Russian Science
Foundation, grant No 16-16-04089P.

Key words: Broiler breeders, biochemical blood indices,
leukocytes, erythrocytes, digestibility of dietary nutrients,
phytobiotic, probiotic

Abstract. The effects of a phytobiotic (FHY) and a probiotic
(PRO) in diets for broiler breeders (three preparental lines: B6,
fast-feathering B7, slow-feathering B7) on the productive
performance, digestibility of dietary nutrients, biochemical and
morphological blood indices were studied. It was found that
digestibility of dietary crude protein in all FHY treatments was
higher by1.21-1.80%, in all PRO treatments by 1.09-1.76% in
compare to the respective control treatments (CON) fed diets
without the additives; nitrogen retention in these treatments was
higher by 1.27-1.67 and 1.13-1.71%, respectively. Availability
of lysine and methionine in all FHY and PRO treatments was
significantly higher in compare to CON treatments by 0.96-1.94
and 1.71-2.09%, respectively (p<0.01); digestibility of crude
fat was 74.03-75.80%, higher by 1.06-2.10% in compare to
CON treatments. In B6 line tryptic activity in blood serum in
FHY treatment was lower by 38.5% in compare to the respective
CON treatment. Activity of alkaline phosphatase in blood serum
in all PHY treatments was significantly lower by 13.1-55.7% in
compare to the respective CON treatments, concentration of
total protein higher by 25.8-33.4%, concentration of triglycerides
higher by 32.2-137.5% (p<0.05). In fast-feathering B7 line
concentrations of erythrocytes and hemoglobin in PHY treatment
were significantly higher in compare to the respective CON
treatment by 15.0 and 12.9%, respectively (p<0.05). In all PRO
treatments concentrations of total protein and triglycerides in
blood serum were significantly higher in compare to the respective
CON treatments by 6.9-18.1 and 25.8-162.5%, respectively
(p<0.05). The significant differences with CON were found in
PRO treatment of slow-feathering B7 line in  total concentration
of leukocytes and in the percentages of certain leukocytic
fractions; concentrations of erythrocytes and hemoglobine in
this treatment were significantly higher in compare to CON by
16.7 and 16.1%, respectively, hematocrit higher by 10.2%
(p<0.05). The conclusion was made that the changes found in
the biochemical and morphological blood indices agreed with
the data on growth efficiency and digestibility of dietary nutrients
and indicated the optimization of the metabolism in all three
preparental lines fed the additives studied.

Äëÿ öèòèðîâàíèÿ / For citation

Âåðòèïðàõîâ Â.Ã.
Vertiprakhov V.G.
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â ðàöèîí ôèòîáèîòèêà óâåëè÷èâàëîñü êîëè÷åñòâî ýðèòðî-
öèòîâ â ãðóïïàõ ëèíèè Á7 (áûñòðîîïåðÿþùèåñÿ) íà 15,0%
(ð£0,05), ñîäåðæàíèå ãåìîãëîáèíà – íà 12,9% (ð£0,05) ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé. Äîáàâêà ïðîáèîòèêà â
ðàöèîí ìÿñíûõ êóð óâåëè÷èâàëà ñîäåðæàíèå îáùåãî áåëêà
â êðîâè íà 6,9–18,1% (p£0,05), êîëè÷åñòâî òðèãëèöåðèäîâ
– íà 25,8–162,5% (p£0,05).  Èìåþòñÿ îòëè÷èÿ â êîëè÷åñòâå
ëåéêîöèòîâ â êðîâè îïûòíûõ êóð ëèíèè Á7 (ìåäëåííîîïå-
ðÿþùèåñÿ), à òàêæå â ëåéêîöèòàðíîé ôîðìóëå. Â ýòîé
ãðóïïå íàáëþäàëîñü óâåëè÷åíèå êîëè÷åñòâà ýðèòðîöèòîâ
íà 16,7% (p£0,05), ãåìîãëîáèíà – íà 16,1% (p£0,05), ãåìà-
òîêðèòà – íà 10,2% (p£0,05). Ñëåäîâàòåëüíî, áèîõèìè÷åñ-
êèå è ìîðôîëîãè÷åñêèå ïîêàçàòåëè êðîâè ìÿñíûõ êóð ñî-
ãëàñóþòñÿ ñ ðåçóëüòàòàìè çîîòåõíè÷åñêèõ è ôèçèîëîãè÷åñ-
êèõ îïûòîâ íà ïòèöå, óêàçûâàÿ íà ïîâûøåíèå ìåòàáîëèçìà
ïðè äîáàâëåíèè ôèòîáèîòèêà è ïðîáèîòèêà.

Ââåäåíèå

Áëàãîäàðÿ óñïåõàì ãåíåòè÷åñêîé ñåëåêöèè, ñêîðîñòü
ìåòàáîëè÷åñêèõ ïðîöåññîâ ó ñîâðåìåííûõ ìÿñíûõ êðîññîâ
ñòàíîâèòñÿ âûøå, è ëèìèòèðóþùèì ôàêòîðîì ðàçâèòèÿ
ïòèöåâîäñòâà ÿâëÿåòñÿ ñïîñîáíîñòü ïèùåâàðèòåëüíîé ñèñ-
òåìû ïòèö îáåñïå÷èâàòü ôèçèîëîãè÷åñêóþ ýôôåêòèâíîñòü
ìåòàáîëèçìà ïèòàòåëüíûõ âåùåñòâ ðàöèîíîâ.

Äëÿ ðåàëèçàöèè ãåíåòè÷åñêîãî ïîòåíöèàëà ïðîäóêòèâ-
íîñòè ïòèöû òðåáóåòñÿ àäåêâàòíàÿ ôóíêöèîíàëüíàÿ ïîä-
äåðæêà ïèùåâàðèòåëüíîãî òðàêòà, â ÷àñòíîñòè, ðåãóëÿöèÿ
ñîñòàâà ìèêðîôëîðû. Ðîëü ìèêðîîðãàíèçìîâ æåëóäî÷íî-
êèøå÷íîãî òðàêòà â ïèùåâàðåíèè è îáìåíå âåùåñòâ âûçû-
âàåò ïîâûøåííûé èíòåðåñ â êîíòåêñòå îáîñíîâàíèÿ áîëåå
ðàöèîíàëüíîãî è ïîëíîöåííîãî êîðìëåíèÿ, ïîâûøåíèÿ
ïðîäóêòèâíîñòè è óëó÷øåíèÿ ñîñòîÿíèÿ çäîðîâüÿ ïòèöû â
öåëîì (1–4). Ìèêðîáèîì êèøå÷íèêà ïòèöû ïðåäñòàâëÿåò
ñîáîé îäèí èç ïåðâûõ áàðüåðîâ äëÿ ïàòîãåíîâ, ïîñòóïàþ-
ùèõ ñ êîðìîì (5), è èãðàåò îãðîìíóþ ðîëü â ôóíêöèîíèðî-
âàíèè ìàêðîîðãàíèçìà.

Ó÷èòûâàÿ âàæíóþ ðîëü ìèêðîôëîðû â îáåñïå÷åíèè
óñòîé÷èâîñòè ñëèçèñòîé îáîëî÷êè æåëóäî÷íî-êèøå÷íîãî
êàíàëà ê êîëîíèçàöèè ïàòîãåíàìè, åå äåòîêñèêàöèîííóþ,
àíòèìóòàãåííóþ, àíòèêàíöåðîãåííóþ, ñèíòåòè÷åñêóþ, ïè-
ùåâàðèòåëüíóþ è äðóãèå âàæíåéøèå ôóíêöèè, íåîáõîäè-
ìî èìåòü çäîðîâûé êèøå÷íèê, ñïîñîáíûé îáåñïå÷èòü íîð-
ìàëüíîå èñïîëüçîâàíèå è âñàñûâàíèå ïèòàòåëüíûõ âåùåñòâ
êîðìà, à, ñëåäîâàòåëüíî, èììóíèòåò è õîðîøóþ ïðîäóêòèâ-
íîñòü ïòèöû [6–8].

Íà ïðîòÿæåíèè ìíîãèõ ëåò äëÿ ïðîôèëàêòèêè æåëó-
äî÷íî-êèøå÷íûõ çàáîëåâàíèé ïòèöû èñïîëüçîâàëè êîðìî-
âûå àíòèáèîòèêè. Ïðàêòè÷åñêè äî 2006 ãîäà, ïîêà ÅÑ íå
îòêàçàëñÿ îò èõ èñïîëüçîâàíèÿ ïî ïðè÷èíå ðèñêà ïîÿâëåíèÿ
óñòîé÷èâûõ øòàììîâ áàêòåðèé â ïðîäóêòàõ ïèòàíèÿ æè-
âîòíîãî ïðîèñõîæäåíèÿ, îíè çàíèìàëè ïðî÷íûå ïîçèöèè â
êà÷åñòâå äîáàâîê â êîìáèêîðìà [9].

Â ïîñëåäíåå âðåìÿ ñòàëè èñêàòü çàìåíó êîðìîâûì
àíòèáèîòèêàì. Ìíîãî÷èñëåííûå èññëåäîâàíèÿ â îáëàñòè
ìèêðîáèîëîãèè, ôèçèîëîãèè, áèîõèìèè è ïèòàíèÿ ïðèâåëè
ê ðàçðàáîòêå öåëîãî ðÿäà ïðåïàðàòîâ, ïðåâîñõîäÿùèõ èõ ïî
ýôôåêòèâíîñòè è ïðè ýòîì èñêëþ÷àþùèõ íåãàòèâíûå ïî-
ñëåäñòâèÿ. Èõ îòëè÷èòåëüíîé ÷åðòîé ÿâëÿåòñÿ ýêîëîãè÷åñ-
êàÿ áåçîïàñíîñòü, îíè íå îêàçûâàþò ïîáî÷íûõ ýôôåêòîâ,
óòèëèçèðóþòñÿ îðãàíèçìîì æèâîòíûõ è íå íàíîñÿò óðîíà íè
êîíå÷íîìó ïîòðåáèòåëþ ïðîäóêöèè, íè îêðóæàþùåé ñðåäå.
Ê òàêèì ïðåïàðàòàì îòíîñÿòñÿ: ôåðìåíòíûå ïðåïàðàòû, ïðî-
áèîòèêè, ïðåáèîòèêè, ñèìáèîòèêè, ñèíáèîòèêè, ôèòîáèîòè-
êè, ïîäêèñëèòåëè êîðìà.  Îáúåäèíÿåò èõ îäíî îáùåå ñâîé-
ñòâî – âñå îíè âëèÿþò íà ïåðåâàðèìîñòü ïèòàòåëüíûõ âå-
ùåñòâ è ìèêðîôëîðó æåëóäî÷íî-êèøå÷íîãî òðàêòà [10-11].

Ïî îïðåäåëåíèþ Ð. Ôóëëåðà, ïðîáèîòèê – ýòî "æèâàÿ
ìèêðîáíàÿ äîáàâêà, êîòîðàÿ îêàçûâàåò ïîëåçíîå äåéñòâèå
íà æèâîòíîå – õîçÿèíà ïóòåì óëó÷øåíèÿ åãî êèøå÷íîãî
ìèêðîáíîãî áàëàíñà" [12]. Ñîñòàâ è ñâîéñòâà ïðîáèîòèêîâ
çàâèñÿò îò ÷èñëà âõîäÿùèõ â íèõ øòàììîâ è îò âèäîâîãî

ñîñòàâà ìèêðîîðãàíèçìîâ. Îòñþäà òåðìèíû: ñèìáèîòèêè –
ãðóïïà ïðåïàðàòîâ, ñîäåðæàùèõ íåñêîëüêî âèäîâ áàêòå-
ðèé-ïðîáèîíòîâ; ñèíáèîòèêè – ïðåïàðàòû, ñîñòîÿùèå èç
êîìáèíàöèè ïðîáèîòèêîâ è ïðåáèîòèêîâ. Ôèòîáèîòèêè –
ýòî ýêñòðàêòû òðàâ è ðàñòåíèé, ýôèðíûå ìàñëà, îáëàäàþ-
ùèå àíòèìèêðîáíîé è ôóíãèöèäíîé àêòèâíîñòüþ [13].

Èññëåäîâàíèé íà ìÿñíîé ïòèöå èñõîäíûõ ëèíèé ñ ïðè-
ìåíåíèåì êîìáèêîðìîâ, îáîãàùåííûõ ôèòîáèîòèêîì è
ïðîáèòèêîì, íå ïðîâîäèëîñü.

Öåëüþ íàñòîÿùèõ èññëåäîâàíèé ÿâëÿëîñü èçó÷åíèå
ýôôåêòèâíîñòè èñïîëüçîâàíèÿ ôèòîáèîòèêà è ïðîáèîòèêà
â êîìáèêîðìàõ äëÿ ìÿñíûõ êóð èñõîäíûõ ëèíèé Á6, Á7
(áûñòðîîïåðÿþùèåñÿ) è Á7 (ìåäëåííîîïåðÿþùèåñÿ).

Ìàòåðèàë è ìåòîäû

 Ðàáîòó ïðîâîäèëè íà ìÿñíûõ êóðàõ èñõîäíûõ ëèíèé
ñåëåêöèè ÑÃÖ "Ñìåíà": Á6 – ìàòåðèíñêàÿ ëèíèÿ îòöîâñêîé
ðîäèòåëüñêîé ôîðìû ïîðîäû êîðíèø, áûñòðîðàñòóùàÿ,
áûñòðîîïåðÿþùàÿñÿ. Îñíîâíûå ñåëåêöèîíèðóåìûå ïðè-
çíàêè – ñêîðîñòü ðîñòà, êîíâåðñèÿ êîðìà, ìÿñíûå êà÷åñòâà,
ÿéöåíîñêîñòü.

Á7 (áûñòðîîïåðÿþùàÿñÿ) – îòöîâñêàÿ ëèíèÿ ìàòåðèí-
ñêîé ðîäèòåëüñêîé ôîðìû ïîðîäû ïëèìóòðîê, ñåëåêöèî-
íèðóåòñÿ ïî ÿéöåíîñêîñòè, âûâîäèìîñòè, ñêîðîñòè ðîñòà,
êîíâåðñèè êîðìà, æèçíåñïîñîáíîñòè.

Á7 (ìåäëåííîîïåðÿþùàÿñÿ) – îòöîâñêàÿ ëèíèÿ ìàòå-
ðèíñêîé ðîäèòåëüñêîé ôîðìû ïîðîäû ïëèìóòðîê, ñåëåê-
öèîíèðóåòñÿ ïî ÿéöåíîñêîñòè, âûâîäèìîñòè, ñêîðîñòè ðî-
ñòà, êîíâåðñèè êîðìà, æèçíåñïîñîáíîñòè [14-16]. Ìåäëåí-
íîîïåðÿþùàÿñÿ ïòèöà ñîçäàíà äëÿ ïîëó÷åíèÿ àóòîñåêñíî-
ãî êðîññà áðîéëåðîâ.

Ïðè âûïîëíåíèè èññëåäîâàíèé â óñëîâèÿõ ÔÃÁÓ ÑÃÖ
"Çàãîðñêîå ÝÏÕ" ïòèöó ñîäåðæàëè â ñïåöèàëüíûõ êëåòêàõ
ïî 25 ãîëîâ â ãðóïïå ñ 21- äî 62-íåäåëüíîãî âîçðàñòà. Ñâåòî-
âîé, òåìïåðàòóðíûé è âëàæíîñòíûé ðåæèìû, ôðîíò êîðìëå-
íèÿ è ïîåíèÿ ñîîòâåòñòâîâàëè ðåêîìåíäàöèÿì ÂÍÈÒÈÏ
(2015). Ïòèöó êîðìèëè ðàññûïíûìè êîìáèêîðìàìè ñ ïèòà-
òåëüíîñòüþ ñîãëàñíî íîðìàì ÂÍÈÒÈÏ (2014) [17].

Ôèòîáèîòèê ñîäåðæàë ñìåñü  íàòóðàëüíûõ  ýôèðíûõ
ìàñåë (ýâêàëèïò, ÷åñíîê, ëèìîí è ÷àáðåö) – 0,64–1,60 %,
ëèìîííóþ êèñëîòó – 0,4–1,0 % è íàïîëíèòåëü (îòðóáè
ïøåíè÷íûå èëè øðîò ïîäñîëíå÷íûé) – äî 100 %. Ïðåïàðàò
íå èìåë â ñâîåì ñîñòàâå ãåííî-èíæåíåðèî-ìîäèôèöèðî-
âàííûõ ïðîäóêòîâ.

Ïðîáèîòèê ñîäåðæàë æèâûå êóëüòóðû  áàêòåðèé Bacillus
megaterium   Â-4801 è Enterococcus faecium 1-35 è íàïîëíè-
òåëü (îòðóáè ïøåíè÷íûå èëè øðîò ïîäñîëíå÷íûé, äèàòî-
ìèò, àëþìîñèëèêàòû, öåîëèò, òðåïåë). Â 1 ã êîðìîâîé
äîáàâêè ñîäåðæàíèå æèâûõ áàêòåðèé Bacillus megaterium Â-
4801 áûëî íå ìåíåå 1,0õ107 ÊÎÅ, Enterococcus faecium 1–35
íå ìåíåå 1,0 õ 107 ÊÎÅ. Íàïîëíèòåëü – äî 100 %. Îí òàêæå íå
ñîäåðæàë ãåííî-èíæåíåðíî-ìîäèôèöèðîâàííûõ îðãàíèçìîâ
è ïðîäóêòîâ. Ñõåìà èññëåäîâàíèé ïðèâåäåíà â òàáëèöå 1.

 Êðîâü  áðàëè èç ïîäêðûëüöîâîé âåíû (cutanea ulnaris)
íà âíóòðåííåé ñòîðîíå êðûëà íàä ëîêòåâûì ñî÷ëåíåíèåì,
â êîëè÷åñòâå 2 ìë.  Â êà÷åñòâå àíòèêîàãóëÿíòà èñïîëüçîâà-
ëè ÝÄÒÀ (ñòåðèëüíûå âàêóóìíûå ïðîáèðêè, îáúåìîì 4,0
ìë, Jiangxi Hongda Medical Equipment Group Ltd, 39, China).
Ìîðôîëîãè÷åñêèå èññëåäîâàíèÿ âûïîëíÿëè íà àâòîìàòè-
÷åñêîì ãåìàòîëîãè÷åñêîì àíàëèçàòîðå äëÿ âåòåðèíàðèè
DF-50 ïðîèçâîäñòâà êîìïàíèè Dymind Biotech (ÊÍÐ) ñ
èñïîëüçîâàíèåì ôèðìåííûõ ðåàãåíòîâ.

Äëÿ âûïîëíåíèÿ áèîõèìè÷åñêèõ èñññëåäîâàíèé ïðîáó
öåíòðèôóãèðîâàëè ïðè 3000 îá/ìèí â òå÷åíèå 3 ìèíóò äëÿ
îòäåëåíèÿ ïëàçìû îò ôîðìåííûõ ýëåìåíòîâ.

Áèîõèìè÷åñêèå èññëåäîâàíèÿ êðîâè âûïîëíÿëè íà ïî-
ëóàâòîìàòè÷åñêîì áèîõèìè÷åñêîì àíàëèçàòîðå BS-3000P
(ÊÍÐ), èñïîëüçóÿ  íàáîðû ïî îïðåäåëåíèþ îáùåãî áåëêà,
ùåëî÷íîé ôîñôàòàçû, ãëþêîçû, õîëåñòåðèíà  êîìïàíèè
"ÄÈÀÊÎÍ-ÂÅÒ" (ÐÔ). Àêòèâíîñòü òðèïñèíà â ïëàçìå êðî-
âè èçó÷àëè, èñïîëüçóÿ â êà÷åñòâå ñóáñòðàòà íèòðîàíèëèä
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áåíçîèë DL-àðãèíèíà (BAPNA), íà ïîëóàâòîìàòè÷åñêîì
áèîõèìè÷åñêîì àíàëèçàòîðå BS-3000P (ÊÍÐ) êèíåòè÷åñ-
êèì ìåòîäîì [18].

 Äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè ðåçóëüòàòîâ  èñïîëüçî-
âàëè ïðîãðàììíîå îáåñïå÷åíèå JMP Trial 14.1.0, ñ ïîìî-
ùüþ êîòîðîãî  âûïîëíÿëè ðàñ÷åò ñðåäíåãî çíà÷åíèÿ (M) è
ñðåäíåêâàäðàòè÷íîå îòêëîíåíèå (±m). Äîñòîâåðíîñòü ðàç-
ëè÷èé óñòàíàâëèâàëè ïî t-êðèòåðèþ Ñòüþäåíòà, ðàçëè÷èÿ
ñ÷èòàëè ñòàòèñòè÷åñêè çíà÷èìûìè ïðè p < 0,05.

Â èññëåäîâàíèè ó÷èòûâàëèñü ñëåäóþùèå ïîêàçàòåëè:
ñîõðàííîñòü ïîãîëîâüÿ ïóòåì ó÷åòà îòõîäà è óñòàíîâëåíèÿ
åãî ïðè÷èí; æèâàÿ ìàññà êóð-íåñóøåê â âîçðàñòå 21 è 62
íåäåëü ïóòåì èíäèâèäóàëüíîãî âçâåøèâàíèÿ âñåãî ïîãîëî-
âüÿ ïî ãðóïïàì; ïåðåâàðèìîñòü è èñïîëüçîâàíèå îñíîâíûõ
ïèòàòåëüíûõ âåùåñòâ êîìáèêîðìà íåñóøêàìè ïî ðåçóëüòà-
òàì ôèçèîëîãè÷åñêîãî îïûòà íà ïèêå ïðîäóêòèâíîñòè â
âîçðàñòå 30–31 íåäåëÿ; ÿéöåíîñêîñòü íà íà÷àëüíóþ íåñóø-
êó çà 62 íåäåëè, ìàññó ÿèö â 30-íåäåëüíîì âîçðàñòå è âûõîä
èíêóáàöèîííûõ ÿèö, áèîõèìè÷åñêèå è ìîðôîëîãè÷åñêèå
ïîêàçàòåëè êðîâè ó ìÿñíûõ êóð ïðè äîáàâëåíèè â ðàöèîí
ôèòîáèîòèêà è ïðîáèîòèêà.

Ðåçóëüòàòû èññëåäîâàíèé

Â îïûòå íà êóðàõ èñõîäíûõ ëèíèé óñòàíîâëåíî, ÷òî
ñîõðàííîñòü ïîãîëîâüÿ çà ïåðèîä îïûòà (21–62 íåäåëè)
íàõîäèëàñü íà óðîâíå 100% êàê ïðè ââåäåíèè â êîìáèêîð-
ìà ôèòîáèîòèêà , òàê è ïðîáèîòèêà (òàáë. 2).

Âêëþ÷åíèå ôèòîáèîòèêà è ïðîáèîòèêà â êîìáèêîðìà
ïîçâîëèëî îáåñïå÷èòü âûñîêóþ ïðîäóêòèâíîñòü ïîäîïûò-
íîé ïòèöû. Ïî ìàññå ÿèö ïî êàæäîé ëèíèè â 30-íåäåëüíîì
âîçðàñòå ìåæäó êîíòðîëüíîé è îïûòíîé ïòèöåé ñóùåñòâåí-
íûõ ðàçëè÷èé íå óñòàíîâëåíî. Òîëùèíà ñêîðëóïû ÿèö ñâè-
äåòåëüñòâóåò î ñòàòèñòè÷åñêè äîñòîâåðíîì óëó÷øåíèè åå
êà÷åñòâà. Âûõîä èíêóáàöèîííûõ ÿèö ïî ëèíèè Á6 íàõîäèë-
ñÿ â ïðåäåëàõ 91,0– 91,2%. Îñíîâíûå ïîêàçàòåëè ïåðåâàðè-
ìîñòè è èñïîëüçîâàíèÿ ïèòàòåëüíûõ âåùåñòâ êîðìà ïðåä-
ñòàâëåíû â òàáëèöå 3.

Ïî ïåðåâàðèìîñòè ïðîòåèíà ïðè èñïîëüçîâàíèè ôèòî-
áèîòèêà è ïðîáèîòèêà ïåðåâàðèìîñòü ñòàòèñòè÷åñêè äîñ-
òîâåðíî ïîâûøàëàñü ïî ëèíèè Á6 íà 1,21% è 1,16%; ïî

ëèíèè Á7 (áûñòðîîïåðÿþùèåñÿ) – íà 1,8% è 1,76% è ïî
ëèíèè Á7 (ìåäëåííîîïåðÿþùèåñÿ) – íà 1,23% è 1,09%
(ð<0,05). Èñïîëüçîâàíèå àçîòà êîðìà â îïûòíûõ ãðóïïàõ
êóð ïðåâûøàëî ýòîò ïîêàçàòåëü êîíòðîëüíûõ ãðóïï ïî
ëèíèè Á6 íà 1,27% è 1,13%; ïî ëèíèè Á7 (áûñòðîîïåðÿþ-
ùèåñÿ) – íà 1,45% è 1,43% è ïî ëèíèè Á7 (ìåäëåííîîïåðÿ-
þùèåñÿ) – íà 1,67% è 1,71%. Äîñòóïíîñòü ëèçèíà è ìåòè-
îíèíà ïîâûøàëàñü â îïûòíûõ ãðóïïàõ ïî ñðàâíåíèþ ñ
êîíòðîëüíûìè: ïî ëèçèíó – íà 0,96–1,94%; ïî ìåòèîíèíó –
íà 1,71–2,09% (ð<0,01). Ïåðåâàðèìîñòü æèðà èç êîìáèêîð-
ìîâ, ñîäåðæàùèõ ôèòîáèîòèê è ïðîáèîòèê, íàõîäèëàñü íà
óðîâíå 74,03–75,80%, ïðåâûøàÿ êîíòðîëü íà 1,06–2,1%.
Èñïîëüçîâàíèå êàëüöèÿ è ôîñôîðà îïûòíûìè íåñóøêàìè
ïðàêòè÷åñêè íå îòëè÷àëîñü ïî âñåì ëèíèÿì îò ïòèöû êîí-
òðîëüíûõ ãðóïï.

Ðåçóëüòàòû, ïîëó÷åííûå â áàëàíñîâûõ îïûòàõ íà ïòè-
öå, ñîãëàñóþòñÿ ñ äàííûìè ýêñïåðèìåíòîâ íà ñëîæíî îïå-
ðèðîâàííîé ïòèöå ñ ôèñòóëîé 12-ïåðñòíîé êèøêè, â êîòî-
ðûõ áûëî óñòàíîâëåíî, ÷òî ïðîáèîòèê îêàçûâàåò âëèÿíèå
íà àêòèâíîñòü àìèëàçû è ëèïàçû â äóîäåíàëüíîì ñîäåðæè-
ìîì. Ýòî óëó÷øàåò ïåðåâàðèìîñòü è óñâîåíèå ïèòàòåëüíûõ
âåùåñòâ ïòèöåé [19].

Äëÿ îïðåäåëåíèÿ ìåõàíèçìà ñòèìóëèðóþùåãî âëèÿíèÿ
áèîëîãè÷åñêè àêòèâíûõ äîáàâîê íà ìåòàáîëèçì áûëè âû-
ïîëíåíû áèîõèìè÷åñêèå è ìîðôîëîãè÷åñêèå èññëåäîâà-
íèÿ êðîâè (òàáë.4,5).

Ðåçóëüòàòû èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïðè äîáàâëå-
íèè â ðàöèîí êóð ëèíèè Á6 ôèòîáèîòèêà àêòèâíîñòü òðèï-
ñèíà â êðîâè ñíèæàåòñÿ íà 38,5%, ÷òî ìîæåò áûòü ñâÿçàíî
ñ ïîâûøåíèåì ôåðìåíòàòèâíîé àêòèâíîñòè â êèøå÷íèêå
[20]. Íàáëþäàåòñÿ òåíäåíöèÿ ñíèæåíèÿ àêòèâíîñòè ùåëî÷-
íîé ôîñôàòàçû â êðîâè ó êóð ëèíèè Á6 (íà 31,4%), ëèíèè Á7
(áûñòðîîïåðÿþùèåñÿ) (íà 55,7%, p£0.05), ëèíèè Á7 (ìåä-
ëåííîîïåðÿþùèåñÿ) (íà 13,1%). Ó÷èòûâàÿ òî, ÷òî ùåëî÷-
íàÿ ôîñôàòàçà îáðàçóåòñÿ ïðè ðàçðóøåíèè êëåòîê ïå÷åíè,
êèøå÷íèêà èëè êîñòíîé òêàíè, ýòî ñâèäåòåëüñòâóåò î íîð-
ìàëèçàöèè ìåòàáîëèçìà â ýòèõ îðãàíàõ. Óðîâåíü ãëþêîçû
èçìåíÿåòñÿ â ãðóïïàõ, èñõîäÿ èç èñõîäíûõ çíà÷åíèé. Òàê,
åñëè ñîäåðæàíèå ãëþêîçû â êðîâè èìååò íèçêîå çíà÷åíèå è
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ñîñòàâëÿåò 4,1 ììîëü/ë ó êóð ëèíèè Á6, òî ó íèõ â îïûòíûé
ïåðèîä íàáëþäàåòñÿ óâåëè÷åíèå å¸ êîëè÷åñòâà íà 68,3%
(p£0.05), à ïðè âûñîêîì èñõîäíîì óðîâíå ó êóð ëèíèè Á7,
íàîáîðîò, îòìå÷àåòñÿ ñíèæåíèå íà 26,8% (p£0,05) (áûñòðî-
îïåðÿþùèåñÿ) è íà 32,4% (p£0,05) (ìåäëåííîîïåðÿþùèå-
ñÿ). Áåëêîâûé îáìåí ïðè èñïîëüçîâàíèè â ðàöèîíå ïòèöû
ôèòîáèîòèêà óñèëèâàåòñÿ, ÷òî îòðàæàåòñÿ íà ñîäåðæàíèè
îáùåãî áåëêà â êðîâè ó êóð ëèíèè Á6 – íà 31,3% (p£0,05),
Á7 (áûñòðîîïåðÿþùèåñÿ) – íà 33,4% (p£0,05) è Á7 (ìåäëåí-
íîîïåðÿþùèåñÿ) – íà 25,8% (p£0,05). Ïîêàçàòåëÿìè ëèïèä-
íîãî îáìåíà ÿâëÿåòñÿ êîëè÷åñòâî òðèãëèöåðèäîâ è õîëåñ-
òåðèí â êðîâè. Òðèãëèöåðèäû êðîâè â îïûòíûõ ãðóïïàõ
âûøå, ÷åì â êîíòðîëüíûõ: ó êóð ëèíèè Á6 – íà 32,2%, ó êóð
ëèíèè Á7 (áûñòðîîïåðÿþùèåñÿ) – íà 137,5% (ð£0,05), ó êóð
ëèíèè Á7 (ìåäëåííîîïåðÿþùèåñÿ) – íà 52,6% (ð£0,05).
Ïîêàçàòåëü õîëåñòåðèíà íå èìååò ñòàáèëüíîñòè, îí óìåíü-
øàåòñÿ ó êóð ëèíèè Á6 íà 25,0% (ð£0,05), à ó êóð ëèíèè Á7
ïðè áîëåå âûñîêîì ñîäåðæàíèè òðèãëèöåðèäîâ â êðîâè –
óâåëè÷èâàåòñÿ íà 44,4% (ð£0,05). Â ìîðôîëîãè÷åñêèõ ïî-
êàçàòåëÿõ êðîâè ïðè äîáàâëåíèè â ðàöèîí ôèòîáèîòèêà
íàèáîëåå ñóùåñòâåííûå èçìåíåíèÿ îòìå÷àþòñÿ â ãðóïïàõ
ëèíèè Á7 (áûñòðîîïåðÿþùèåñÿ), ó êîòîðûõ êîëè÷åñòâî
ýðèòðîöèòîâ óâåëè÷èâàåòñÿ íà 15,0% (ð£0,05) ïî ñðàâíå-
íèþ ñ êîíòðîëüíîé ãðóïïîé, ãåìîãëîáèí âîçðàñòàåò - íà
12,9% (ð£0,05).

Ðåçóëüòàòû, ïðåäñòàâëåííûå â òàáëèöå 5, ñâèäåòåëü-
ñòâóþò î òîì, ÷òî ïîêàçàòåëè êðîâè îïûòíûõ ãðóïï ðàçëè÷-
íûõ ëèíèé ìÿñíûõ êóð ðåàãèðóþò ñâîåîáðàçíî íà ââåäåíèå
â ðàöèîí ïðîáèîòè÷åñêîé äîáàâêè. Íàáëþäàåòñÿ òåíäåí-
öèÿ óâåëè÷åíèÿ âñåõ âèäîâ îáìåíà âåùåñòâ ïðè ââåäåíèè
ïðîáèîòèêà: âîçðàñòàåò êîëè÷åñòâî ãëþêîçû â êðîâè ó êóð
ëèíèè Á6 íà 80,5%, äîñòèãàÿ ôèçèîëîãè÷åñêîé íîðìû
(p£0,05). Â îïûòíûõ ãðóïïàõ îòìå÷àåòñÿ óâåëè÷åíèå îáùå-
ãî áåëêà â êðîâè: ó êóð ëèíèè Á6 – íà 18,1% (p£0.05), ó
ëèíèè Á7 (áûñòðîîïåðÿþùèåñÿ) – íà 6,9% (p£0.05). Äèíà-
ìèêà òðèãëèöåðèäîâ â êðîâè òàêæå èìååò òåíäåíöèþ ê
ðîñòó â îïûòíûõ ãðóïïàõ: ó êóð ëèíèè Á6 – íà 25,8%, ó êóð
ëèíèè Á7 (áûñòðîîïåðÿþùèåñÿ) – íà 162,5% (p£0.05), ó êóð

ëèíèè Á7 (ìåäëåííîîïåðÿþùèåñÿ) – íà 28,9%. Èìåþòñÿ
îòëè÷èÿ â êîëè÷åñòâå ëåéêîöèòîâ â êðîâè îïûòíûõ êóð
ëèíèè Á7 (ìåäëåííîîïåðÿþùèåñÿ), à òàêæå â ëåéêîöèòàð-
íîé ôîðìóëå. Â ýòîé ãðóïïå íàáëþäàåòñÿ óâåëè÷åíèå êîëè-
÷åñòâà ýðèòðîöèòîâ íà 16,7% (p£0.05), ãåìîãëîáèíà – íà
16,1% (p£0.05), ãåìàòîêðèòà – íà 10,2% (p£0.05). Ñëåäîâà-
òåëüíî, áèîõèìè÷åñêèå è ìîðôîëîãè÷åñêèå ïîêàçàòåëè
êðîâè ìÿñíûõ êóð ñîãëàñóþòñÿ ñ ðåçóëüòàòàìè çîîòåõíè-
÷åñêèõ è ôèçèîëîãè÷åñêèõ îïûòîâ íà ïòèöå, óêàçûâàÿ íà
ïîâûøåíèå ìåòàáîëèçìà ïðè äîáàâëåíèè ïðîáèîòèêà.

Çàêëþ÷åíèå

Òàêèì îáðàçîì, äîáàâêà ôèòîáèîòèêà è ïðîáèîòèêà  â
îïûòå íà ìÿñíûõ êóðàõ íà ôîíå âûñîêîé ñîõðàííîñòè
ïîãîëîâüÿ îáåñïå÷èâàëà ëó÷øóþ ïåðåâàðèìîñòü ïðîòåèíà
â îïûòíûõ ãðóïïàõ ìÿñíîé ïòèöû, èñïîëüçîâàíèå àçîòà
êîðìà, ïîâûøåíèå äîñòóïíîñòè àìèíîêèñëîò (ëèçèíà è
ìåòèîíèíà), ïåðåâàðèìîñòü æèðà â îïûòíûõ ãðóïïàõ. Ýòî
íàøëî îòðàæåíèå â èçìåíåíèè áèîõèìè÷åñêèõ è ìîðôîëî-
ãè÷åñêèõ ïîêàçàòåëåé êðîâè ïòèöû, êîòîðûå óêàçûâàþò íà
íîðìàëèçàöèþ ìåòàáîëèçìà ïðè äîáàâëåíèè â ðàöèîí ôè-
òîáèîòèêà è ïðîáèîòèêà.

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ãðàíòà

ÐÍÔ 16-16-04089Ï.
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Âåñíîé 2020 ãîäà ñòàâðîïîëüñêèé ñåëüñêîõîçÿéñòâåí-
íûé ïðîèçâîäñòâåííûé êîîïåðàòèâ êîëõîç-ïëåìçàâîä èìå-
íè Ëåíèíà, â ðåçóëüòàòå çàìîðîçêîâ è çàñóõè, ëèøèëñÿ ÷àñòè
óðîæàÿ îçèìîé ïøåíèöû è îçèìîãî ÿ÷ìåíÿ. Ðàíåå ïðåäïðè-
ÿòèå çàêëþ÷èëî äîãîâîðû ñòðàõîâàíèÿ óðîæàÿ ñåëüñêîõî-
çÿéñòâåííûõ êóëüòóð ñî ñòðàõîâîé êîìïàíèåé "Ñîãëàñèå".
Ïîëó÷èâ îò ñòðàõîâàòåëÿ ïàêåò íåîáõîäèìûõ äîêóìåíòîâ,
ñòðàõîâàÿ êîìïàíèÿ "Ñîãëàñèå" ïðèçíàëà ñëó÷àè ñòðàõîâû-
ìè è â ìàêñèìàëüíî êîðîòêèå ñðîêè âûïëàòèëà êëèåíòó
âîçìåùåíèå â ðàçìåðå 180 ìëí ðóá. Äàííàÿ âûïëàòà ñòàëà
îäíîé èç ñàìûõ êðóïíûõ íà ðûíêå ñåëüõîçñòðàõîâàíèÿ", -
êîììåíòèðóåò çàìåñòèòåëü ãåíåðàëüíîãî äèðåêòîðà ñòðàõî-
âîé êîìïàíèè "Ñîãëàñèå" Åêàòåðèíà Ðûñàêîâà.

Ïî äàííûì Íàöèîíàëüíîãî ñîþçà àãðîñòðàõîâùèêîâ, â
ïåðâîì ïîëóãîäèè ðûíîê àãðîñòðàõîâàíèÿ Ðîññèè âûðîñ
íà 24% - ñ 2,7 äî 3,4 ìëðä ðóá. Îñíîâíûì äðàéâåðîì

ðàçâèòèÿ, êàê è â ïðîøëîì ãîäó, îñòàþòñÿ ñòðàõîâàíèå ñ
ãîñïîääåðæêîé, ñòèìóëèðóþùèå ìåðû ñî ñòîðîíû Ìèí-
ñåëüõîçà Ðîññèè è îðãàíîâ ÀÏÊ è óâåëè÷åíèå ãîññóáñèäèðî-
âàíèÿ. Èç 3,4 ìëðä ðóá. ïðåìèè, êîòîðàÿ çà ÿíâàðü-èþíü 2020
ãîäà áûëà íà÷èñëåíà ïî âñåì äîãîâîðàì ñòðàõîâàíèÿ ñåëü-
õîçðèñêîâ, 2,8 ìëðä ðóá. (82%), ïîñòóïèëè ïî ïîëèñàì,
êîòîðûå àãðàðèè ïðèîáðåëè íà óñëîâèÿõ ãîñïîääåðæêè (òî
åñòü ïðè îïëàòå äî 50% ñòîèìîñòè ïîëèñà çà ñ÷åò ñóáñèäèðî-
âàíèÿ). Îáúåì ñóáñèäèé íà îïëàòó ñòðàõîâûõ ïîëèñîâ, ïåðå-
÷èñëåííûõ çà ïåðèîä, óâåëè÷èëñÿ íà 125% - äî 762 ìëí ðóá.

Àíàëèòèêè ñòðàõîâîé êîìïàíèè "Ñîãëàñèå" ïðîãíîçè-
ðóþò ïðèðîñò ïðåìèè ïî ñåëüõîçñòðàõîâàíèþ â öåëîì ïî
ðûíêó ïî èòîãàì 2020 ãîäà íà 13%.

 Ãðèãîðüåâà Åëåíà,
íà÷àëüíèê îòäåëà ïî ðàáîòå ñî ÑÌÈ

ñòðàõîâîé êîìïàíèè "Ñîãëàñèå"

Âûïëàòà 180 ìëí ðóá – îäíà èç ñàìûõ êðóïíûõ íà ðûíêå ñåëüõîçñòðàõîâàíèÿ
Payment of 180 million rubles – one of the largest in the agricultural insurance market
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Ðåçþìå. Îïàñíîñòü áðóöåëëåçà ìåëêîãî ðîãàòîãî ñêî-
òà, âûçûâàåìîãî âîçáóäèòåëåì âèäà B. melitensis, íîñèò
ðåãèîíàðíûé õàðàêòåð. Òî åñòü áðóöåëëåçîì, âûçûâàåìûì
âîçáóäèòåëåì âèäà B. melitensis, ëþäè çàáîëåâàþò ïðåèìó-
ùåñòâåííî â òåõ ðåãèîíàõ, ãäå øèðîêî ðàñïðîñòðàíåíî
îâöåâîäñòâî. Â îòëè÷èå îò ýòîãî ñêîòîâîäñòâî êàê âèä
æèâîòíîâîäñòâà ðàñïðîñòðàíåíî ïðàêòè÷åñêè ïîâñåìåñò-
íî, à òàêæå ìîëîêî è ìîëî÷íûå ïðîäóêòû øèðîêî ðàñïðî-
ñòðàíÿþòñÿ îò ïðîèçâîäèòåëÿ äî ïîòðåáèòåëÿ, â ðåçóëüòàòå
óñèëèâàåòñÿ îïàñíîñòü çàðàæåíèÿ áðóöåëëåçîì, âûçûâàå-
ìûì âèäîì B. abortus. Ñ÷èòàåòñÿ, ÷òî áðóöåëëû âèäà B. suis
âèðóëåíòíåå áðóöåëë âèäà B. abortus, îäíàêî â Ðîññèéñêîé
Ôåäåðàöèè áðóöåëëåç ñâèíåé îòíîñèòåëüíî ðåäêîå ÿâëåíèå

è â îòäåëüíûå ãîäû âîîáùå íå âûÿâëÿåòñÿ ñðåäè ñâèíîïî-
ãîëîâüÿ. Âìåñòå ñ òåì, ðàçíîâèäíîñòü âèäà áðóöåëë B. suis
4-ãî áèîâàðà, øèðîêî ðàñïðîñòðàíåíà ñðåäè ñåâåðíûõ îëå-
íåé. Â ìåñòàõ êîìïàêòíîãî îáèòàíèÿ ýòîãî âèäà æèâîòíûõ
â îòäåëüíûå ãîäû îëåíåâîäû çàðàæàëèñü áðóöåëëåçîì äî
20%. Â ïîñëåäíåå âðåìÿ âîçáóäèòåëü áðóöåëëåçà âûäåëÿþò
òàêæå îò ìîðñêèõ ìëåêîïèòàþùèõ, ïðè ýòîì óòâåðæäàåòñÿ
î áîëüøîé ýïèäåìèîëîãè÷åñêîé îïàñíîñòè áðóöåëëåçà êè-
òîîáðàçíûõ. Ñîãëàøàÿñü â öåëîì ñ äàííûìè óòâåðæäåíèÿ-
ìè, ñëåäóåò âñå æå ïðèçíàòü, ÷òî êîíòàêòû êèòîîáðàçíûõ ñ
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Abstract. The danger of brucellosis in small cattle caused
by the causative agent of the species B. melitensis is regional in
nature. That is, brucellosis, caused by the causative agent of the
species B. melitensis, people get sick mainly in those regions
where sheep farming is widespread. In contrast, cattle breeding
as a type of animal husbandry is widespread almost everywhere,
and milk and dairy products are widely distributed from the
producer to the consumer, which increases the risk of infection
with brucellosis caused by the species B. abortus. It is believed
that Brucella species B. suis is more virulent than brucellosis of
the species B. abortus, but in the Russian Federation, swine
brucellosis is relatively rare and in some years it is not detected
at all among the pig population. However, the Brucella species
B. suis of the 4th biovar is widely distributed among reindeer. In
places of compact habitat of this type of animal in some years,
reindeer breeders were infected with brucellosis up to 20%.
Recently, the causative agent of brucellosis is also isolated from
marine mammals, while it is claimed that there is a great
epidemiological danger of brucellosis in cetaceans. While
generally agreeing with these statements, it should still be
recognized that cetacean contact with humans is minimized, so
the epidemiological risk of cetacean brucellosis is somewhat
exaggerated. Given the above, we believe that the role in the
epidemiology of brucellosis in other animal species (horses,
camels, yaks, etc.) depends on the distribution and economic
importance of these species in the specific region, the type and
virulence of Brucella carriers which can be these animals, as
well as the frequency of human contact with carriers of Brucella
or other type.
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Таблица 1. Динамика неблагополучных пунктов по бруцеллезу КРС и МРС  

и заболеваемость людей за 2002-2007 гг. 

Table 1. Dynamics of disadvantaged points on brucellosis of cattle and small 

cattle, and human morbidity in 2002-2007 

годы Показатели РФ ЦФО СЗФО ЮФО ПФО УФО СФО ДВФО 

2
0

0
3

 крс н/п 108 1 0 103 2 1 0 1 

мрс н/п 14 1 0 9 0 0 4 0 

забол.чел. 469 8 2 348 13 20 73 5 

2
0

0
4

 крс н/п 90 0 0 86 3 0 1 0 

мрс н/п 14 0 0 14 0 0 0 0 

забол.чел. 504 12 1 396 8 15 67 5 

2
0

0
5

 крс н/п 114 1 2 98 2 0 9 2 

мрс н/п 16 1 1 8 4 0 3 0 

забол.чел. 494 7 2 393 5 13 64 10 

2
0

0
6

 крс н/п 94 0 0 84 5 0 1 4 

мрс н/п 12 1 1 7 0 0 2 1 

забол.чел. 420 5 2 333 4 3 60 13 

2
0

0
7

 крс н/п 83 1 0 74 4 0 2 2 

мрс н/п 26 1 0 13 4 3 5 0 

забол.чел. 293 8 2 237 8 9 24 5 

ëþäüìè ñâåäåíû ê ìèíèìóìó, ïîýòîìó ýïèäåìèîëîãè÷åñ-
êàÿ îïàñíîñòü áðóöåëëåçà êèòîîáðàçíûõ íåñêîëüêî ïðåóâå-
ëè÷åíà. Ó÷èòûâàÿ èçëîæåííîå, ñ÷èòàåì, ÷òî ðîëü â ýïèäå-
ìèîëîãèè áðóöåëëåçà æèâîòíûõ äðóãèõ âèäîâ (ëîøàäè,
âåðáëþäû, ÿêè è äð.) çàâèñèò îò ðàñïðîñòðàíåíèÿ è íàðîä-
íîõîçÿéñòâåííîì çíà÷åíèè ýòèõ âèäîâ æèâîòíûõ â êîíê-
ðåòíîì ðåãèîíå, îò âèäà è âèðóëåíòíîñòè áðóöåëë íîñèòå-
ëÿìè êîòîðûõ ìîãóò ÿâëÿòüñÿ ýòè æèâîòíûå, à òàêæå îò
÷àñòîòû êîíòàêòîâ ëþäåé ñ íîñèòåëÿìè áðóöåëë òîãî èëè
èíîãî âèäà.

Ðàñïðîñòðàíåííûé ïî âñåìó ìèðó, áðóöåëëåç
(brucellosis) âûçûâàåò ñåðüåçíîå çàáîëåâàíèå ëþäåé è æè-
âîòíûõ.  Èç âñåõ âèäîâ áðóöåëë â ýïèçîîòîëîãè÷åñêîì è
ýïèäåìèîëîãè÷åñêîì ïëàíå B. melitensis ÿâëÿåòñÿ íàèáîëåå
îïàñíîé. Ïîðàæàÿ ïðåèìóùåñòâåííî ìåëêèé ðîãàòûé ñêîò,
B. melitensis ñ ëåãêîñòüþ ìèãðèðóåò íà äðóãèå âèäû æèâîò-
íûõ, â ÷àñòíîñòè êðóïíûé ðîãàòûé ñêîò, ÷òî óñèëèâàåò
ýïèäåìèîëîãè÷åñêóþ îïàñíîñòü ýòîãî âîçáóäèòåëÿ.

Âìåñòå ñ òåì, ïðè àíàëèçå ñèòóàöèè ïî áðóöåëëåçó
ìåëêîãî ðîãàòîãî ñêîòà ñëåäóåò ó÷èòûâàòü, ÷òî êàê âèä
æèâîòíîâîäñòâà – îâöåâîäñòâî íå ÿâëÿåòñÿ ïðèîðèòåòíûì
íàïðàâëåíèåì ñåëüñêîõîçÿéñòâåííîé äåÿòåëüíîñòè â Ðîñ-
ñèéñêîé Ôåäåðàöèè. Èíûìè ñëîâàìè, ìåëêèé ðîãàòûé ñêîò
íå ïðåäñòàâëÿåò òàêîé ðîëè â ýêîíîìèêå ñåëüñêîãî õîçÿéñòâà
êàê, ñêàæåì, êðóïíûé ðîãàòûé ñêîò. Âñå âèäû æèâîòíîâîä-
ñòâà â ïîðÿäêå óáûâàíèÿ çíà÷èìîñòè â ýêîíîìèêå ñåëüñêîãî
õîçÿéñòâà ÐÔ ìîæíî ðàñïðåäåëèòü ñëåäóþùèì îáðàçîì:
ñêîòîâîäñòâî, ñâèíîâîäñòâî, îâöåâîäñòâî, îëåíåâîäñòâî,
êîíåâîäñòâî, âåðáëþäîâîäñòâî, áóéâîëîâîäñòâî è ò.ä.

Íåñìîòðÿ íà òî, ÷òî áðóöåëëåç ìåëêîãî ðîãàòîãî ñêîòà,
âûçûâàåìûé âîçáóäèòåëåì âèäà B. melitensis, íàèáîëåå
îïàñåí â ýïèäåìèîëîãè÷åñêîì ïëàíå, íåîáõîäèìî ó÷èòû-
âàòü, ÷òî îïàñíîñòü ýòà íîñèò ðåãèîíàðíûé õàðàêòåð. Òî
åñòü áðóöåëëåçîì, âûçûâàåìûì âîçáóäèòåëåì âèäà B.
melitensis ëþäè çàáîëåâàþò ïðåèìóùåñòâåííî â òåõ ðåãèî-
íàõ, ãäå îâöåâîäñòâî øèðîêî ðàñïðîñòðàíåíî. Â îòëè÷èå îò
ýòîãî ñêîòîâîäñòâî, êàê âèä æèâîòíîâîäñòâà, ðàñïðîñòðà-
íåíî ïðàêòè÷åñêè ïîâñåìåñòíî, à òàêæå ïðîäóêöèÿ ñêîòî-
âîäñòâà (ìîëîêî è ìîëî÷íûå òîâàðû) áîëåå øèðîêî ðàñ-
ïðîñòðàíÿåòñÿ çà ïðåäåëû æèâîòíîâîä÷åñêèõ ðåãèîíîâ, â
ðåçóëüòàòå ÷åãî îïàñíîñòü çàðàæåíèÿ áðóöåëëåçîì, âûçû-
âàåìûì âèäîì B. abortus âîçðàñòàåò. Òàê, â Ñàðàòîâñêîé
îáëàñòè ëþäè áîëåþò áðóöåëëåçîì ïðåèìóùåñòâåííî áû-
÷üåãî âèäà, ãäå íà ïðîòÿæåíèè ìíîãèõ ëåò çàáîëåâàåìîñòü
íàñåëåíèÿ áðóöåëëåçîì ïðåâûøàëà ñðåäíåðîññèéñêóþ â 2
– 5 ðàç [3]. Ïðè ýòîì îòìå÷åí áîëüøîé ïðîöåíò íàðóøåíèÿ
òðóäîñïîñîáíîñòè, à òàêæå èíâàëèäíîñòè ó çàáîëåâøèõ
ëþäåé. Â ðåçóëüòàòå èññëåäîâàíèé îïðåäåëåí îñíîâíîé
èñòî÷íèê âîçáóäèòåëÿ èíôåêöèè äëÿ ëþäåé â èçó÷àåìûé

ïåðèîä âðåìåíè –  êðóïíûé ðîãàòûé ñêîò (ÊÐÑ), è âîçáóäè-
òåëü – B. abortus, à òàêæå óñòàíîâëåíî íàëè÷èå êîððåëÿöèîí-
íûõ ñâÿçåé ìåæäó çàáîëåâàåìîñòüþ æèâîòíûõ, êà÷åñòâîì
ñàíèòàðíî-âåòåðèíàðíûõ ìåðîïðèÿòèé è èíòåíñèâíîñòüþ
ýïèäåìè÷åñêîãî ïðîöåññà. Âûÿâëåíû çàêîíîìåðíîñòè – êðàé-
íÿÿ íåîäíîðîäíîñòü òåððèòîðèè îáëàñòè ïî çàáîëåâàåìîñòè
íàñåëåíèÿ áðóöåëëåçîì, ÷àñòàÿ ðåãèñòðàöèÿ áîëüíûõ â áëà-
ãîïîëó÷íûõ ïî áðóöåëëåçó ñêîòà õîçÿéñòâàõ.

Çà ðóáåæîì íàáëþäàåòñÿ àíàëîãè÷íàÿ ñèòóàöèÿ. Íå-
ñìîòðÿ íà òî, ÷òî ñîîáùåíèÿ îá èíöèäåíòíîñòè è ïðåâàëåí-
òíîñòè â ðàçíûõ ñòðàíàõ ñèëüíî ðàçíÿòñÿ, áðóöåëëåç êðóï-
íîãî ðîãàòîãî ñêîòà, âûçûâàåìûé B. abortus âñå åùå ñàìàÿ
ðàñïðîñòðàíåííàÿ ôîðìà. Õîòÿ ó ëþäåé áðóöåëëû âèäà B.
melitensis âûçûâàþò ñåðüåçíîå êëèíè÷åñêè âûðàæåííîå
çàáîëåâàíèå, îíî èìååò îãðàíè÷åííîå ãåîãðàôè÷åñêîå ðàñ-
ïðîñòðàíåíèå è îñòàåòñÿ ãëàâíîé ïðîáëåìîé â Ñðåäèçåì-
íîìîðüå, çàïàäíîé Àçèè, è íåêîòîðûõ ðåãèîíàõ Àôðèêè è
Ëàòèíñêîé Àìåðèêè. Î òðóäíîñòè èñêîðåíåíèÿ ýòîé èí-
ôåêöèè ñâèäåòåëüñòâóåò íåäàâíåå ïîâòîðíîå âûÿâëåíèå
áðóöåëëåçà ìåëêîãî ðîãàòîãî ñêîòà â Ìàëüòå è Îìàíå [3].

Îâöà è êîçû è èõ ïðîäóêòû îñòàþòñÿ ãëàâíûì èñòî÷íè-
êîì èíôåêöèè, íî ìèãðàöèÿ B. melitensis íà êðóïíûé ðîãà-
òûé ñêîò ñòàëà ñåðüåçíîé ïðîáëåìîé â íåêîòîðûõ þæíûõ
åâðîïåéñêèõ ñòðàíàõ, Èçðàèëå, Êóâåéòå, è Ñàóäîâñêîé
Àðàâèè. Èíôåêöèÿ ó êðóïíîãî ðîãàòîãî ñêîòà, âûçâàííàÿ
B. melitensis îñîáåííî ïðîáëåìàòè÷íà ïîòîìó, ÷òî "àáîð-
òóñíûå" âàêöèíû íå ïðåäîõðàíÿþò íàäåæíî ïðîòèâ B.
melitensis èíôåêöèè; à ýôôåêòèâíîñòü âàêöèíû èç øòàììà
Rev. 1 B. melitensis äëÿ êðóïíîãî ðîãàòîãî ñêîòà îêîí÷à-
òåëüíî íå óñòàíîâëåíà. Òàêèì îáðàçîì, èíôåêöèÿ ó êðóïíî-
ãî ðîãàòîãî ñêîòà, âûçâàííàÿ B. melitensis ñòàíîâèòñÿ âñå
áîëåå ñåðüåçíîé ïðîáëåìîé îáùåñòâåííîãî çäîðîâüÿ â íå-
êîòîðûõ ñòðàíàõ.

Òåíäåíöèÿ ê ìèãðàöèè îòìå÷åíà è ó äðóãèõ âèäîâ
áðóöåëë. Òàê â íåêîòîðûõ ñòðàíàõ Þæíîé Àìåðèêè, îñî-
áåííî Áðàçèëèè è Êîëóìáèè, B. suis biovar 1 âûäåëåíà ó
êðóïíîãî ðîãàòîãî ñêîòà. Â íåêîòîðûõ îáëàñòÿõ, êðóïíûé
ðîãàòûé ñêîò ñåé÷àñ áîëåå îïàñíûé èñòî÷íèê èíôåêöèè
äëÿ ÷åëîâåêà, ÷åì ñâèíüè [2].

Ó íàñ â ñòðàíå ñëåäóåò òàêæå ó÷èòûâàòü, ÷òî â ñâÿçè ñ
ðàçóêðóïíåíèåì æèâîòíîâîä÷åñêèõ ôåðì è óïðàçäíåíèåì,
õàðàêòåðíîãî äëÿ Ñîâåòñêîãî ïåðèîäà, óçêîé ñïåöèàëèçà-
öèè æèâîòíîâîäñòâà ïî îäíîìó âèäó, âîçðàñòàåò âîçìîæ-
íîñòü ìèãðàöèè áðóöåëë îäíîãî âèäà íà äðóãèõ æèâîòíûõ.
Êðîìå òîãî, â óñëîâèÿõ ÷àñòíîãî, ïîäâîðíîãî ñîäåðæàíèÿ
ñêîòà ïðàêòèêóåòñÿ, êàê ïðàâèëî, ñîâìåñòíîå ñîäåðæàíèå
ðàçíûõ âèäîâ æèâîòíûõ. Òàê, â ïîñëåäíåå âðåìÿ 73,4% âñåõ
çàáîëåâøèõ â ñòðàíå èíôèöèðîâàëèñü â õîçÿéñòâàõ ñ ñîâìå-
ñòíûì ñîäåðæàíèåì ðàçëè÷íûõ âèäîâ æèâîòíûõ, ãäå èìåëà
ìåñòî ìèãðàöèÿ B. melitensis íà êðóïíûé ðîãàòûé ñêîò (ÊÐÑ)

[1,3].  Ïðè ýòîì îòìå÷åíà âûðàæåííàÿ ñåçîí-
íîñòü, ïðîèçîøëî âîâëå÷åíèå â ýïèäåìè÷åñ-
êèé ïðîöåññ äåòñêîãî êîíòèíãåíòà.

Êàê ðåçóëüòàò ñóùåñòâåííîãî óìåíüøå-
íèÿ ïîãîëîâüÿ ñåëüñêîõîçÿéñòâåííûõ æèâîò-
íûõ è ðåñòðóêòóðèçàöèè æèâîòíîâîäñòâà, çà
ïîñëåäíèå ãîäû â ÐÔ ðåçêî óâåëè÷èëñÿ èì-
ïîðò è ìåæðåãèîíàëüíûå ïåðåìåùåíèÿ ïðî-
äóêòîâ è ñûðüÿ æèâîòíîãî ïðîèñõîæäåíèÿ,
÷òî ñïîñîáñòâóåò íàðàñòàíèþ ñòåïåíè ýïèçî-
îòîëîãè÷åñêîãî è ýïèäåìè÷åñêîãî ðèñêà â
Ðîññèè â öåëîì è â åå îòäåëüíûõ ðåãèîíàõ.
Êîðîâüå ìîëîêî è ìîëî÷íûå ïðîäóêòû ÿâëÿ-
þòñÿ ïðè÷èíîé èíôèöèðîâàíèÿ ìíîãèõ ëþ-
äåé (îñîáåííî â ãîðîäàõ), êîòîðûå ïðîôåññè-
îíàëüíî íå ñâÿçàíû ñ æèâîòíîâîäñòâîì.

Íàèáîëüøóþ îïàñíîñòü ïðåäñòàâëÿåò áðó-
öåëëà âèäà melitensis, åñëè äëÿ ïðèãîòîâëåíèÿ
ìîëî÷íîé ïðîäóêöèè èñïîëüçîâàëîñü çàðà-
æåííîå îâå÷üå (êîçüå) ìîëîêî èëè êîðîâüå (â
ñëó÷àÿõ ìèãðàöèè Â. melitensis íà êðóïíûé
ðîãàòûé ñêîò), ÷òî ìîæåò âûçâàòü ìàññîâûå
çàáîëåâàíèÿ ëþäåé áðóöåëëåçîì ñ òÿæåëûì
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òå÷åíèåì èíôåêöèîííîãî ïðîöåññà. Â ýòîé ñâÿçè îñîáîå
âíèìàíèå ñëåäóåò îáðàòèòü íà âîçìîæíîñòü ìèãðàöèè áðó-
öåëë êîçüå-îâå÷üåãî âèäà íà êðóïíûé ðîãàòûé ñêîò, â ñâÿçè
ñ ÷åì, ðåçêî âîçðàñòàåò ýïèäåìèîëîãè÷åñêîå çíà÷åíèå ýòî-
ãî âèäà æèâîòíûõ.

Ñëåäóåò ó÷èòûâàòü, ÷òî ñåçîííîñòü â çàáîëåâàåìîñòè
ëþäåé áðóöåëëåçîì âèäà Â. melitensis îáóñëîâëåíà õîçÿé-
ñòâåííîé äåÿòåëüíîñòüþ ÷åëîâåêà è, â ÷àñòíîñòè, ïðîöåñ-
ñîì îáñëóæèâàíèÿ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ. Îñî-
áîãî âíèìàíèÿ çàñëóæèâàåò âðåìÿ îòåëîâ, îêîòîâ è àáîð-
òîâ, óõîä çà æèâîòíûìè â ïîñëåðîäîâûé ïåðèîä, à òàêæå
âðåìÿ êóïêè è ñòðèæêè îâåö. Äëÿ çàáîëåâàíèÿ ëþäåé áðó-
öåëëåçîì, âûçâàííûì êîçüå-îâå÷üèì âèäîì, õàðàêòåðíà
âåñåííå-ëåòíÿÿ ñåçîííîñòü. Ïðè çàðàæåíèè áðóöåëëåçîì îò
êðóïíîãî ðîãàòîãî ñêîòà ñåçîííîñòü âûðàæåíà ñëàáåå, ÷òî
îáúÿñíÿåòñÿ äëèòåëüíûì ïåðèîäîì ëàêòàöèè è çàðàæåíèåì
â îñíîâíîì ÷åðåç ìîëîêî è ìîëî÷íûå ïðîäóêòû. Ïðè ýòîì
âîçíèêàþò çàòðóäíåíèÿ ñ óñòàíîâëåíèåì èñòî÷íèêà èíôåê-
öèè, òàê êàê êîðîâüå ìîëîêî è ìîëî÷íûå òîâàðû øèðîêî
ðàñïðîñòðàíÿþòñÿ îò ïðîèçâîäèòåëÿ äî ïîòðåáèòåëÿ. Ëþ-
áûå íàðóøåíèÿ â òåõíîëîãèè òåðìè÷åñêîé îáðàáîòêè ìî-
ëîêà, ÷òî âïîëíå âîçìîæíî â óñëîâèÿõ ÷àñòíîãî ìåëêîòî-
âàðíîãî ìîëî÷íîãî ïðîèçâîäñòâà, ìîãóò ïîâëå÷ü çà ñîáîé
âñïûøêè áðóöåëëåçà ñðåäè ëþäåé ñ íåâûÿñíåííûì èñòî÷-
íèêîì çàðàæåíèÿ.

  Â òàáëèöå 1 ïðåäñòàâëåíû ðåòðîñïåêòèâíûå äàííûå î
çàáîëåâàåìîñòè ëþäåé áðóöåëëåçîì â çàâèñèìîñòè îò íà-
ëè÷èÿ èëè îòñóòñòâèè íåáëàãîïîëó÷íûõ ïóíêòîâ ïî áðó-
öåëëåçó êðóïíîãî è ìåëêîãî ðîãàòîãî ñêîòà. Êàê âèäíî èç
òàáëèöû, äàííûå ïðåäñòàâëåííûå çäåñü ïîëíîñòüþ ïîä-
òâåðæäàþò âûøåóêàçàííûå äîâîäû. Òàê â ÖÔÎ è ÑÇÔÎ â
îòäåëüíûå ãîäû îòìå÷åíû ñëó÷àþ çàáîëåâàíèÿ ëþäåé áðó-
öåëëåçîì, ïðè îòñóòñòâèè íåáëàãîïîëó÷íûõ ïóíêòîâ ïî
áðóöåëëåçó êðóïíîãî è ìåëêîãî ðîãàòîãî ñêîòà. Òî æå
ñàìîå íàáëþäàåòñÿ â ÓÔÎ.  Êðîìå òîãî, â ÓÔÎ, ÏÔÎ è
ÄÂÔÎ â îòäåëüíûå ãîäû ëþäè çàáîëåâàëè ïðè íàëè÷èè
íåáëàãîïîëó÷íûõ ïóíêòîâ òîëüêî ïî áðóöåëëåçó êðóïíîãî
ðîãàòîãî ñêîòà.

Â óêàçàííûõ ðåãèîíàõ îâöåâîäñòâî íå ñòîëü ïîïóëÿðíî
â îòëè÷èå îò ÞÔÎ, ãäå îâöåâîäñòâî øèðîêî ðàçâèòî è
ñîîòâåòñòâåííî è ïîêàçàòåëè ïî áðóöåëëåçó ó ëþäåé íå-
ñðàâíåííî âåëèêè. Íî ïðè ýòîì êîëè÷åñòâî íåáëàãîïîëó÷-
íûõ ïóíêòîâ ïî áðóöåëëåçó êðóïíîãî ðîãàòîãî ñêîòà â
îòäåëüíûå ãîäû áîëåå ÷åì â 10 ðàç ïðåâûøàåò àíàëîãè÷íûå
ïîêàçàòåëè ïî áðóöåëëåçó ìåëêîãî ðîãàòîãî ñêîòà.

Â äîïîëíåíèå ê èçëîæåííîìó ñëåäóåò äîáàâèòü, ÷òî â
ñîâðåìåííûõ èíñòðóêöèÿõ, ðåãëàìåíòèðóþùèõ ïðîòèâî-
áðóöåëëåçíûå ìåðîïðèÿòèÿ îòìå÷åíî, ÷òî ëîøàäè, âåðá-
ëþäû è ÿêè ÿâëÿþòñÿ èñòî÷íèêîì çàðàæåíèÿ áðóöåëëåçîì
â ðåäêèõ ñëó÷àÿõ. Äåéñòâèòåëüíî, äëÿ Ðîññèéñêîé ôåäåðà-
öèè ÿêè è âåðáëþäû, ÿâëÿÿñü ïðàêòè÷åñêè "ýêçîòè÷åñêèì"
âèäîì æèâîòíûõ è, àáñîëþòíî íå èãðàþùèõ íèêàêîé ðîëè
â ýêîíîìèêå ñåëüñêîãî õîçÿéñòâà, ïðîñòî ôèçè÷åñêè íå
ìîãóò áûòü èñòî÷íèêîì çàðàæåíèÿ ëþäåé. Îäíàêî â þæ-
íûõ ðåãèîíàõ áûâøåãî ÑÑÑÐ, Äðîìåäàðû – îäíîãîðáûå
âåðáëþäû ïîðîäû "Àðâàíà", èãðàþò çàìåòíóþ ðîëü â æè-
âîòíîâîäñòâå ðåãèîíà. Ìîëîêî è ìîëî÷íûå ïðîäóêòû âåð-
áëþäîâ î÷åíü øèðîêî èñïîëüçóþòñÿ ìåñòíûì íàñåëåíèåì
êàê ïèùåâîé ïðîäóêò. Ïî äàííûì èññëåäîâàíèé áðóöåëëû
ïðåêðàñíî âûæèâàþò â âåðáëþæüåì ìîëîêå è êèñëîìîëî÷-
íûõ ïðîäóêòàõ. Â îòäåëüíûå ïåðèîäû ïîðàæåííîñòü áðó-
öåëëåçîì âåðáëþäîâ èìåííî ýòîãî âèäà â äàííîì ðåãèîíå
äîñòèãàëà 10–20% [1,5]. Îò àáîðòèðîâàííîãî ïëîäà âåðá-
ëþäèöû áûëà âûäåëåíà êóëüòóðà áðóöåëë, ïðè èäåíòèôè-
êàöèè ïî ìåòîäèêàì ÔÀÎ/ÂÎÇ îòíåñåííàÿ ê 3-ìó áèîâàðó
âèäà B. abortus. Äàííàÿ êóëüòóðà îòëè÷àëàñü âûñîêîé âèðó-
ëåíòíîñòüþ è ïðè çàðàæåíèè ìîðñêèõ ñâèíîê âûçûâàëà ó
íèõ âûðàæåííûå ïàòîëîãîàíàòîìè÷åñêèå èçìåíåíèÿ ñ âû-
ñîêèì èíäåêñîì èíôèöèðîâàííîñòè ïðè áàêòåðèîëîãè÷åñ-
êîì èññëåäîâàíèè. Ïîýòîìó, ñ÷èòàåì, ÷òî ïî ýïèäåìèîëî-
ãè÷åñêîé îïàñíîñòè âåðáëþäû äîëæíû áûòü ïðèðàâíåíû
êðóïíîìó ðîãàòîìó ñêîòó, âî âñÿêîì ñëó÷àå, òàì, ãäå âåðá-
ëþäîâîäñòâî ðàñïðîñòðàíåíî.

Ëîøàäè, çàíèìàÿ îïðåäåëåííóþ ýêîíîìè÷åñêóþ íèøó
â õîçÿéñòâåííîé äåÿòåëüíîñòè ëþäåé, òàê æå íå èãðàþò
ñóùåñòâåííîé ðîëè â çàðàæåíèè ëþäåé áðóöåëëåçîì òîëü-
êî ïîòîìó, ÷òî èõ (ëîøàäåé) ìàëî. Â ýòîì îòíîøåíèè è
ìåëêèé ðîãàòûé ñêîò, â ñèëó ðåçêîãî ñíèæåíèÿ ïîãîëîâüÿ
ïî ñðàâíåíèþ ñ ñîâåòñêèì ïåðèîäîì, ìîæåò ñòàòü "ýêçîòè-
÷åñêèì" âèäîì æèâîòíûõ è, ñîîòâåòñòâåííî, èçìåíèòñÿ èõ
ðîëü â çàðàæåíèè ëþäåé áðóöåëëåçîì.

Â îòíîøåíèè ÿêîâ ó íàñ íåò ýêñïåðèìåíòàëüíûõ äîêà-
çàòåëüñòâ èõ ðîëè â ýïèäåìèîëîãèè áðóöåëëåçà. Äåëî â òîì,
÷òî â ìåñòàõ êîìïàêòíîãî îáèòàíèÿ ÿêîâ êîëè÷åñòâî âåòå-
ðèíàðíûõ, äà è ìåäèöèíñêèõ ñïåöèàëèñòîâ, êîíêðåòíî çà-
íèìàþùèõñÿ ïðîáëåìàìè áðóöåëëåçà "ñòðåìèòñÿ ê íóëþ",
ïîýòîìó áåç îðãàíèçàöèè ñïåöèàëüíîé ýêñïåäèöèè òðóäíî
äåëàòü îäíîçíà÷íûå âûâîäû î ðîëè ÿêîâ â ýïèäåìèîëîãèè
áðóöåëëåçà. Íàìè îòìå÷åíî òîëüêî, ÷òî çåáóâèäíûé ñêîò
êóáèíñêîãî ïðîèñõîæäåíèÿ, êóëüòèâèðîâàâøèéñÿ îäíî
âðåìÿ â þæíîì ðåãèîíå, îòëè÷àëñÿ ïîâûøåííîé óñòîé÷è-
âîñòüþ ê áðóöåëëåçíîé, à òàêæå ê íåêîòîðûì êðîâîïàðàçè-
òàðíûì èíôåêöèÿì.

Ñ÷èòàåòñÿ, ÷òî áðóöåëëû âèäà B. suis âèðóëåíòíåå áðó-
öåëë âèäà B. abortus. Îäíàêî â Ðîññèéñêîé Ôåäåðàöèè
áðóöåëëåç ñâèíåé îòíîñèòåëüíî ðåäêîå ÿâëåíèå è â îòäåëü-
íûå ãîäû âîîáùå íå âûÿâëÿåòñÿ ñðåäè ñâèíîïîãîëîâüÿ.
Âìåñòå ñ òåì, ðàçíîâèäíîñòü äàííîãî âèäà áðóöåëë 4-ãî
áèîâàðà, øèðîêî ðàñïðîñòðàíåíà ñðåäè ñåâåðíûõ îëåíåé. Â
ìåñòàõ êîìïàêòíîãî îáèòàíèÿ ýòîãî âèäà æèâîòíûõ â îò-
äåëüíûå ãîäû îëåíåâîäû çàðàæàþòñÿ áðóöåëëåçîì äî 20%.
Òàêèì îáðàçîì, ëþäè çàðàæàþòñÿ îò îëåíåé áðóöåëëåçîì
"ñâèíÿ÷üåãî" âèäà. Ïðîèñõîäèò ýòî ïîòîìó, ÷òî âîçáóäèòåëü
áðóöåëëåçà ó îëåíåé äî ñèõ ïîð íå âûäåëåí â îòäåëüíûé âèä,
íåñìîòðÿ íà òî, ÷òî ñåâåðíûå îëåíè, îáèòàÿ â òóíäðîâîé
çîíå, ïðàêòè÷åñêè íèêîãäà íå êîíòàêòèðóþò ñ äðóãèìè ñåëü-
ñêîõîçÿéñòâåííûìè æèâîòíûìè, îñîáåííî ñî ñâèíüÿìè.

Â ïîñëåäíåå âðåìÿ âîçáóäèòåëü áðóöåëëåçà âûäåëÿþò
òàêæå îò ìîðñêèõ ìëåêîïèòàþùèõ, ïðè ýòîì óòâåðæäàåòñÿ
î áîëüøîé ýïèäåìèîëîãè÷åñêîé îïàñíîñòè áðóöåëëåçà êèòî-
îáðàçíûõ. Ñîãëàøàÿñü â öåëîì ñ äàííûìè óòâåðæäåíèÿìè,
ñëåäóåò âñå æå ïðèçíàòü, ÷òî êîíòàêòû êèòîîáðàçíûõ ñ ëþäü-
ìè ñâåäåíû ê ìèíèìóìó, ïîýòîìó ýïèäåìèîëîãè÷åñêàÿ îïàñ-
íîñòü áðóöåëëåçà êèòîîáðàçíûõ íåñêîëüêî ïðåóâåëè÷åíà.

Ó÷èòûâàÿ èçëîæåííîå, ñ÷èòàåì, ÷òî ðîëü â ýïèäåìèîëî-
ãèè áðóöåëëåçà æèâîòíûõ äðóãèõ âèäîâ (ëîøàäè, âåðáëþäû,
ÿêè è äð.) çàâèñèò îò ðàñïðîñòðàíåíèÿ è íàðîäíîõîçÿéñòâåí-
íîì çíà÷åíèè ýòèõ âèäîâ æèâîòíûõ â êîíêðåòíîì ðåãèîíå,
îò âèäà è âèðóëåíòíîñòè áðóöåëë íîñèòåëÿìè êîòîðûõ ìîãóò
ÿâëÿòüñÿ ýòè æèâîòíûå, à òàêæå îò ÷àñòîòû êîíòàêòîâ ëþäåé
ñ íîñèòåëÿìè áðóöåëë òîãî èëè èíîãî âèäà.
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Ðåçþìå. Ëåéêîç êðóïíîãî ðîãàòîãî ñêîòà (BLV)  -
ðåòðîâèðóñ èç ðîäà Deltaretrovirus. ßâëÿåòñÿ ýòèîëîãè÷åñ-
êèì àãåíòîì ïðîëèôåðàòèâíîãî çàáîëåâàíèÿ Â-ëèìôîöè-
òîâ êðóïíîãî ðîãàòîãî ñêîòà, îêàçûâàåò íåãàòèâíîå âîçäåé-
ñòâèå íà ãóìîðàëüíûé è êëåòî÷íûé èììóííûé îòâåò è
õàðàêòåðèçóåòñÿ óâåëè÷åííûì êîëè÷åñòâîì ëèìôîöèòîâ â
êðîâè è îáðàçîâàíèåì ëèìôîì. Âèðóñ åñòåñòâåííûì îáðà-
çîì çàðàæàåò êîðîâ, âîäÿíûõ áóéâîëîâ è çåáó, îäíàêî äàâíî
óñòàíîâëåíî, ÷òî ìîæåò áûòü ýêñïåðèìåíòàëüíî ïåðåäàí
îâöàì è êîçàì. Â ñâÿçè ñ ýòèì îâöû ÿâëÿþòñÿ ïîëåçíîé
ìîäåëüþ äëÿ èçó÷åíèÿ èììóííîãî ñòàòóñà, âèðóñíîé ïåð-
ñèñòåíöèè è ïàòîãåíåçà. Ïðåèìóùåñòâî ýòîé ìîäåëè çàê-
ëþ÷àåòñÿ íå òîëüêî â 100% âîçíèêíîâåíèè çàáîëåâàíèÿ, íî
è â áîëåå êîðîòêîì ëàòåíòíîì ïåðèîäå, êîòîðûé îáû÷íî
äëèòñÿ 2-4 ãîäà. Â íàñòîÿùåì èññëåäîâàíèè àíàëèçèðóåòñÿ
äèíàìèêà èììóííîãî îòâåòà ó ìîëîäûõ è âçðîñëûõ îâåö
ðîìàíîâñêîé ïîðîäû ïðè ýêñïåðèìåíòàëüíîì çàðàæåíèè
âèðóñîì ëåéêîçà ÊÐÑ. Íà ñåãîäíÿøíèé äåíü êëåòî÷íûé è
ãóìîðàëüíûé èììóíèòåò ïðè ëåéêîçå ó ìîëîäûõ ñ/õ æèâîò-
íûõ âûçûâàåò îïðåäåëåííûé èíòåðåñ â ñâÿçè ñ òåì, ÷òî
ìîëîäûå æèâîòíûå ÿâëÿþòñÿ íàèáîëåå óÿçâèìîé ìèøå-
íüþ, ÷òî äåëàåò èçó÷åíèå äàííîãî âîïðîñà àêòóàëüíûì.  Â
ýòîì èññëåäîâàíèè ïðîâåäåíà îöåíêà êîëè÷åñòâà ëèìôî-
öèòîâ è íåéòðîôèëîâ, óðîâíÿ IgG, IgÀ è IgM â ñûâîðîòêå
êðîâè çàðàæ¸ííûõ æèâîòíûõ. Óñòàíîâëåíû ñóùåñòâåííûå
îòëè÷èÿ â êîëè÷åñòâå èììóíîêîìïåòåíòíûõ êëåòîê, à òàê-
æå â ïàðàìåòðàõ àíòèòåë â ñûâîðîòêàõ êðîâè îâåö íà ïðî-
òÿæåíèè 20-òè ñóòîê. Ó îáåèõ ãðóïï æèâîòíûõ ïîñëå çàðà-
æåíèÿ BLV íàáëþäàåòñÿ ñíèæåíèå ÷èñëà íåéòðîôèëîâ è
ïîâûøåíèå ÷èñëà ëèìôîöèòîâ â òå÷åíèè âñåãî ýêñïåðè-
ìåíòà. Êîíöåíòðàöèÿ IgG â êðîâè ìîëîäûõ æèâîòíûõ â
ïðîöåññå èììóííîãî îòâåòà íèæå, ÷åì ó âçðîñëûõ îâåö, à
äèíàìèêà IgM è IgA â êðîâè îäèíàêîâà â ïåðâîé è âòîðîé
ãðóïïå æèâîòíûõ, Ïîëó÷åííûå íàìè äàííûå ñâèäåòåëü-
ñòâóþò î ðàçëè÷èÿõ â ìåõàíèçìå ôîðìèðîâàíèÿ èììóííîãî
îòâåòà ó ìîëîäûõ è âçðîñëûõ îâåö ïðè ëåéêîçå.

Ââåäåíèå

Ìîëîäûå è âçðîñëûå îâöû èìåþò îñîáåííîñòè ïàòîãå-
íåçà ëåéêîçà è ïðåäîñòàâëÿþò óíèêàëüíóþ âîçìîæíîñòü

äëÿ èçó÷åíèÿ èììóíèòåòà è âèðóñíîé ïåðñèñòåíöèè â ýêñ-
ïåðèìåíòàëüíûõ óñëîâèÿõ [1]. Íà ñåãîäíÿøíèé äåíü ñóùå-
ñòâóåò äîñòàòî÷íîå êîëè÷åñòâî äàííûõ îá ëåéêîìîãåíåçå,
ìîëåêóëÿðíîé ãåíåòèêè è ýïèãåíåòè÷åñêîé ìîäóëÿöèè âè-
ðóñíîé ýêñïðåññèè ó êîðîâ [2], íî äî ñèõ ïîð îñòàþòñÿ
íåäîñòàòî÷íî èçó÷åííûìè èììóííûå ðåàêöèè ó îâåö, â
îñîáåííîñòè ó ìîëîäûõ ïðè ýêñïåðèìåíòàëüíîì çàðàæå-
íèè BLV [3]. Èçó÷åíèå ðàçëè÷íûõ ñòàäèé âèðóñíîé èíôåê-
öèè ó ìîëîäûõ æèâîòíûõ â ïðîöåññå ïðîãðåññèðîâàíèÿ
çàáîëåâàíèÿ, ïðîâåäåíèå îöåíêè ïðîâèðóñíîé íàãðóçêè è
àêòèâíîñòè èììóííîé ñèñòåìû, à òàêæå îïðåäåëåíèå êîëè-
÷åñòâåííûõ è ôóíêöèîíàëüíûõ ïîêàçàòåëåé ñòðóêòóðíûõ
êîìïîíåíòîâ èììóííîé ñèñòåìû ó çäîðîâûõ æèâîòíûõ
èìååò îñîáîå çíà÷åíèå â ñðàâíåíèè ñ áîëüíûìè. Íî ýòè
çíà÷åíèÿ íå âñåãäà îòðàæàþò íîðìàëüíîå ñîñòîÿíèå îðãà-
íèçìà ââèäó èíäèâèäóàëüíûõ ðàçëè÷èé, ïîýòîìó âàæíî
ïîíèìàòü, êàê âëèÿåò BLV íà ìîëîäîé îðãàíèçì è ó÷èòû-
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genus Deltaretrovirus. It is an etiological agent of proliferative
b-lymphocyte disease in cattle, has a negative effect on the
humoral and cellular immune response and is characterized by
an increased number of lymphocytes in the blood and the
formation of lymphomas. The virus naturally infects cows,
water buffaloes and zebu, but it has long been established that
it can be experimentally transmitted to sheep and goats. In this
regard, sheep are a useful model for studying immune status,
viral persistence, and pathogenesis. The advantage of this model
is not only 100% occurrence of the disease, but also a shorter
latency period, which usually lasts 2-4 years. Dynamics of
immune response in young and adults sheep of roman breed
after experimental challenge with bovine leucosis virus (BLV)
is analyzed in this research. To date, cellular and humoral
immunity in young agricultural animals with leukemia is of
particular interest due to the fact that young animals are the most
vulnerable target, which makes the study of this issue relevant.
This study evaluated the number of lymphocytes and neutrophils,
IgG, IgÀ and IgM in the blood serum of infected animals.
Significant differences were found in the number of
immunocompetent cells, as well as in the parameters of antibodies
in sheep blood serums for 20 days. Both groups of animals after
BLV infection showed a decrease in the number of neutrophils
and an increase in the number of lymphocytes throughout the
experiment. The concentration of serum IgG of infected young
animals was lower than in adult sheep, and the dynamics of
serum IgM and IgA were the same in both groups of animals.
Obtained data indicate differences in the mechanism of the
immune response development in young and adult sheep with
leukemia.
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âàòü èíäèâèäóàëüíîñòü èììóííîé ñèñòåìû íåçàâèñèìî îò
âîçðàñòà è âèäà æèâîòíîãî. Êîëè÷åñòâåííàÿ õàðàêòåðèñòè-
êà óðîâíÿ èììóíîãëîáóëèíîâ â ñûâîðîòêå êðîâè òàê æå
ÿâëÿåòñÿ êëþ÷åâûì çâåíîì â îöåíêå èììóííîãî ñòàòóñà ñ/
õ æèâîòíûõ â ïðîöåññå îíòî- è èììóíîãåíåçà è äà¸ò âàæ-
íóþ èíôîðìàöèþ îá àêòèâíîñòè ãóìîðàëüíîãî èììóíèòå-
òà íà àíòèãåíû ðàçëè÷íîé ïðèðîäû, ïîýòîìó âûÿâëåíèå
ðàçëè÷èé ó ìîëîäûõ è âçðîñëûõ æèâîòíûõ è ïðàâèëüíîå
ïîíèìàíèå ïðîöåññîâ ïàòîãåíåçà ëåéêîçà íà êëåòî÷íîì è
ãóìîðàëüíîì óðîâíå èìååò îñîáîå çíà÷åíèå â ðàííåé äèàã-
íîñòèêå çàáîëåâàíèÿ [4, 5].

Â íàñòîÿùåé ðàáîòå ïîêàçàíû õàðàêòåðíûå îòëè÷èÿ â
äèíàìèêå êîëè÷åñòâà ëèìôîöèòîâ, íåéòðîôèëîâ è ñîäåð-
æàíèè IgG, IgA, IgÌ íà ïðîòÿæåíèè 20-òè ñóòîê ó âçðîñëûõ
è ìîëîäûõ îâåö ðîìàíîâñêîé ïîðîäû ïîñëå ýêñïåðèìåí-
òàëüíîãî çàðàæåíèÿ. Ïîëó÷åííûå äàííûå ñïîñîáñòâóþò
ïîíèìàíèþ ìåõàíèçìîâ ôîðìèðîâàíèÿ èììóííîãî îòâåòà
ïðè ëåéêîçå ó ìîëîäûõ æèâîòíûõ â ñðàâíåíèè ñî âçðîñëû-
ìè îâöàìè.

Ìàòåðèàëû è ìåòîäû

Â ýêñïåðèìåíòå èñïîëüçîâàëè èíòàêòíûõ îâåö ðîìà-
íîâñêîé ïîðîäû, êîòîðûå áûëè ðàçäåëåíû íà äâå ãðóïïû: 1
- âçðîñëûå æèâîòíûå 6-7 ëåò (n=5) è 2 - ìîëîäûå æèâîòíûå
3-4 ìåñÿöà (n=5). Êðîâü îò BLV-ïîëîæèòåëüíîé êîðîâû
(16000 ëåéêîöèòîâ/ìêë) ââîäèëè îâöàì â ÿãîäè÷íî-äâóãëà-
âóþ ìûøöó áåäðà â äîçå 5 ìë. Êðîâü îò îâåö çàáèðàëè èç
ÿð¸ìíîé âåíû â óòðåííèå ÷àñû íàòîùàê íà 1-å, 3-å, 5-å, 7-å,
10-å, 12-å, 14-å è 20-å ñóòêè ïîñëå ýêñïåðèìåíòàëüíîãî
çàðàæåíèÿ. Ïðèãîòîâëåíèå ìàçêîâ êðîâè ïðîâîäèëè â äåíü
çàáîðà êðîâè. Îêðàñêó ìàçêîâ ïðîâîäèëè ïî ìåòîäó Ðîìà-
íîâñêîãî. Äëÿ ìèêðîñêîïèè ìàçêîâ è ïîäñ÷¸òà ôîðìåííûõ
ýëåìåíòîâ êðîâè èñïîëüçîâàëè ñâåòîâîé ìèêðîñêîï Zeiss
AXI0 Scope.A1. Äëÿ îïðåäåëåíèÿ êîíöåíòðàöèè IgG, IgA è
IgÌ â ñûâîðîòêå êðîâè îâåö ïðîâîäèëè ðåàêöèþ ïðîñòîé
ðàäèàëüíîé èììóíîäèôôóçèè ïî ìåòîäó Ìàí÷èíè. Èñ-
ïîëüçîâàëèñü àíòèñûâîðòêè ê IgG, IgA è IgÌ è ñòàíäàðòíûå
ñûâîðîòêè ñ èçâåñòíûì ñîäåðæàíèåì Ig [5]. Ñòàòèñòè÷åñ-
êóþ îáðàáîòêó äàííûõ ïðîâîäèëè ñ ïîìîùüþ ïðîãðàìì
Excell (Microsoft, USA) è Statistica 8.0.

Ðåçóëüòàòû è îáñóæäåíèå

Ó èíòàêòíûõ îâåö äî ýêñïåðèìåíòà áðàëè êðîâü äëÿ
îïðåäåëåíèÿ ñîñòîÿíèÿ èììóííîé ñèñòåìû. Áûëî óñòàíîâ-
ëåíî, ÷òî ÷èñëî ëèìôîöèòîâ â êðîâè íàõîäèòñÿ â ïðåäåëàõ
ôèçèîëîãè÷åñêîé íîðìû (40-50%): ó 1 ãðóïïû 52,0±4.4%,
à ó 2 ãðóïïû 60,0±4,0% êëåòîê. Íà ðèñóíêå 1 ïðåäñòàâëåíû
äàííûå îòíîñèòåëüíîãî êîëè÷åñòâà íåéòðîôèëîâ è ëèìôî-
öèòîâ íà ïðîòÿæåíèè âñåãî ýêñïåðèìåíòà. Íå ñìîòðÿ íà òî,
÷òî ÷èñëî íåéòðîôèëîâ ó îáåèõ ãðóïï íàõîäèòñÿ íèæå
ôèçèîëîãè÷åñêîé íîðìû (40-48%), äî 3-õ ñóòîê íàáëþäà-
åòñÿ èíäóêòèâíàÿ ôàçà èììóííîãî îòâåòà, â õîäå êîòîðîé
ïðîèñõîäèò àäàïòàöèÿ èììóííîé ñèñòåìû â îòâåò íà ââå-

ä¸ííûé àíòèãåí. Â ýòî âðåìÿ ïðîèñõîäèò ïåðâîå âçàèìî-
äåéñòâèå íåéòðîôèëüíûõ ãðàíóëîöèòîâ ñ âèðèîíîì. Ó ýê-
ñïåðèìåíòàëüíûõ îâåö íà 1-å ñóòêè ïîñëå çàðàæåíèÿ BLV,
êîëè÷åñòâî ëèìôîöèòîâ óìåíüøàåòñÿ (1 ãðóïïà ñ 52,0±4,4%
äî 45.4±5,0%; 2 ãðóïïà ñ 60,0±4,0% äî 55,0±5,0%). Óìåíü-
øåíèå ÷èñëà ëèìôîöèòîâ â ïåðâûå ñóòêè èììóííîãî îòâå-
òà ìîæåò ñâèäåòåëüñòâîâàòü î ïåðåðàñïðåäåëåíèè êëåòîê
èç êðîâîòîêà â áëèæàéøèå ë/ó äëÿ îáðàçîâàíèÿ ñïåöèôè-
÷åñêèõ Â- è Ò-êëåòîê. Ñ 5-õ äî 20-õ ñóòîê ìîæíî íàáëþäàòü
ïðîäóêòèâíóþ ôàçó, â õîäå êîòîðîé ïðîèñõîäèò ñíèæåíèå
íåéòðîôèëüíûõ ãðàíóëîöèòîâ ïðè ïîñòåïåííîì âîçðàñòà-
íèè ÷èñëà ëèìôîöèòîâ ó îáåèõ ãðóïï (ñ 60±4,0% äî 85±2,5%
ó ìîëîäûõ è ñ 52±4,4% äî 75,2±3,0% ó âçðîñëûõ æèâîò-
íûõ). Òàêîé ðîñò ìîæåò áûòü îáóñëîâëåí óâåëè÷åíèåì
ïðîëèôåðàöèè Â-êëåòîê - ìèøåíè BLV. Ó ìîëîäûõ îâåö
íàáëþäàåòñÿ óâåëè÷åíèå ëèìôîöèòîâ íà 6% ñ 7-õ ïî 20-å
ñóòêè, ÷òî ñâÿçàíî ñ íàëè÷èåì áîëüøîãî êîëè÷åñòâà Â-
ëèìôîöèòîâ ðàçíîé ñòàäèè äèôôåðåíöèðîâêè. Ïëàâíîå
óâåëè÷åíèå ÷èñëà ëèìôîöèòîâ õàðàêòåðíî äëÿ ëåéêîçà îâåö
è ïîäòâåðæäàåòñÿ ëèòåðàòóðíûìè äàííûìè çàðóáåæíûõ
êîëëåã [6, 7].

Êîëè÷åñòâî íåéòðîôèëüíûõ ãðàíóëîöèòîâ ó ìîëîäûõ
è âçðîñëûõ îâåö â òå÷åíèè 20-òè ñóòîê ïîñòåïåííî ñíèæà-
åòñÿ (ñ 27,4±5,0% äî 8,2±2,0% è ñ 27,2±4,2% äî 12±2,1%
ñîîòâåòñòâåííî). Ïîäîáíîå âëèÿíèå âèðóñà íà ôàãîöèòèðó-
þùèå êëåòêè ïðèâîäèò ê ñíèæåíèþ àêòèâíîñòè êëåòî÷íîãî
èììóíèòåòà. Â òå÷åíèè âñåõ 20-òè ñóòîê ïðîèñõîäèò óâåëè-
÷åíèå ëèìôîöèòîâ íà 25% ó ìîëîäûõ è íà 23,2% ó âçðîñëûõ
îâåö, â òî âðåìÿ, êàê íåéòðîôèëû ó îáåèõ ãðóïï ñíèæàþòñÿ
íà 17%. Íàáëþäàåìàÿ íåéòðîïåíèÿ ñîîòâåòñòâóåò ïåðåõî-
äó îñòðîãî òå÷åíèÿ âèðóñíîé èíôåêöèè â õðîíè÷åñêóþ.
Ïîëó÷åííûå äàííûå ïî íåéòðîôèëàì ñîãëàñóþòñÿ ñ äàí-
íûìè îòå÷åñòâåííûõ ó÷åíûõ [7]. Òàêèì îáðàçîì, ó ìîëî-
äûõ è âçðîñëûõ îâåö íàáëþäàåòñÿ ïîñòåïåííîå óâåëè÷åíèå
÷èñëà ëèìôîöèòîâ, ÷òî ñîîòâåòñòâóåò îñòðîé ñòàäèè òå÷å-
íèÿ çàáîëåâàíèÿ. Ó ìîëîäûõ æèâîòíûõ ÷èñëî ëèìôîöèòîâ
íà÷èíàÿ ñ 7-õ ïî 20-å ñóòêè ïðåâûøàåò êîëè÷åñòâî ëèìôî-
öèòîâ ó âçðîñëûõ.

Îäíîé èç îñíîâíûõ õàðàêòåðèñòèê ñîñòîÿíèÿ ãóìî-
ðàëüíîé èììóííîé ñèñòåìû ÿâëÿåòñÿ óðîâåíü èììóíîãëî-
áóëèíîâ â ïåðèôåðè÷åñêîé êðîâè. IgG, IgA è IgÌ èãðàþò
âàæíóþ ðîëü â çàùèòå îðãàíèçìà îò ÷óæåðîäíûõ îáúåêòîâ
êàê ýêçîãåííîãî, òàê è ýíäîãåííîãî ïðîèñõîæäåíèÿ. Â ðå-
çóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâëåíî (ðèñ. 2),
÷òî ó æèâîòíûõ 2 ãðóïïû íàáëþäàåòñÿ çíà÷èòåëüíîå ñíè-
æåíèå IgG â ñûâîðîòêå êðîâè íà 5-å ñóòêè (10±2,0 ìã/ìë), â
òî âðåìÿ, êàê ó âçðîñëûõ óðîâåíü ïðàêòè÷åñêè íå èçìåíÿåò-
ñÿ, è íà 3-å (19,0±2,5 ìã/ìë è 5-å ñóòêè (19.4±1,5 ìã/ìë)
íàõîäèòñÿ íèæå ôèçèîëîãè÷åñêîé íîðìû (21,8±0,53 ìã/ìë)
[8]. Ó 2 ãðóïïû ïðîèñõîäèò íåçíà÷èòåëüíîå óâåëè÷åíèå
êîíöåíòðàöèè IgG íà 1-å ñóòêè äî 18,4±3.0 ìã/ìë, òîãäà êàê

Ðèñ. 1. Êîëè÷åñòâåííàÿ õàðàêòåðèñòèêà ëèìôîöèòîâ è
íåéòðîôèëîâ â ïðîöåññå èììóííîãî îòâåòà
Fig. 1.  Quantitative characteristics of lymphocytes and
neutrophils in the process of immune response

Ðèñ. 2. Äèíàìèêà êîëè÷åñòâåííîãî ñîäåðæàíèÿ IgG, IgA,
IgÌ â ñûâîðîòêå êðîâè îâåö
Fig. 2. Dynamics of quantitative content of IgG, IgA, IgM in
sheep blood serum
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ó âçðîñëûõ æèâîòíûõ íàáëþäàåòñÿ óìåíüøåíèå ÷èñëà èì-
ìóíîãëîáóëèíîâ äàííîãî êëàññà äî 17,2±2,2 ìã/ìë. Ê 7-ì
ñóòêàì êîëè÷åñòâî IgG äîñòèãàåò ìàêñèìàëüíûõ çíà÷åíèé
ó æèâîòíûõ 1 ãðóïïû è ñîñòàâëÿåò 24,4±2,3 ìã/ìë, òîãäà êàê
ó ìîëîäûõ æèâîòíûõ ñîñòàâëÿåò 12,0±0,9 ìã/ìë. Ê 20-ì
ñóòêàì êîëè÷åñòâî IgG â ñûâîðîòêå îâåö ñòàáèëèçèðóåòñÿ
äî 19,3±2,3 ìã/ìë, à ó ìîëîäûõ ñîñòàâëÿåò 15,2±0,9 ìã/ìë.
Íåñìîòðÿ íà óâåëè÷åíèå ÷èñëà ëèìôîöèòîâ ó îáåèõ ãðóïï
îâåö, ïîâûøåíèå IgG ïðîèñõîäèò íà 7-å ñóòêè òîëüêî ó
âçðîñëûõ ñ íåçíà÷èòåëüíûì ïðåâûøåíèåì íîðìû. Íèçêàÿ
êîíöåíòðàöèÿ IgG ó ìîëîäûõ îâåö â òå÷åíèè âñåãî ýêñïåðè-
ìåíòà ìîæåò ñâèäåòåëüñòâîâàòü î íåçðåëîñòè èììóííîé
ñèñòåìû è íåâîçìîæíîñòè ýôôåêòèâíî ñîïðîòèâëÿòüñÿ
âèðóñíîé èíôåêöèè.

Êîíöåíòðàöèÿ IgA â ñûâîðîòêå êðîâè (ðèñ. 2) ó ïåðâîé
ãðóïïû ñ 5-õ íà 7-å ñóòêè ñíèæàåòñÿ ñ 2,7±0,9 äî 1,8±0,7 ìã/
ìë è ïîñòåïåííî óâåëè÷èâàåòñÿ ê 14-ì ñóòêàì äî 2,0±0,1 ìã/
ìë, à íà 20-å ñóòêè ñîñòàâëÿåò 1,7±0,6 ìã/ìë. Ó âòîðîé
ãðóïïû óðîâåíü IgA ñ 5-õ íà 7-å ñóòêè ñíèæàåòñÿ ñ 2,5±0,3
äî 1,7±0,6 ìã/ìë. Âåðîÿòíî, ÷òî îäíîâðåìåííîå ñíèæåíèå
êîíöåíòðàöèè IgA ó îáåèõ ãðóïï æèâîòíûõ íà 7-å ñóòêè
ñâÿçàíî ñ ïåðåêëþ÷åíèåì êëåòî÷íîãî èììóíèòåòà íà ãóìî-
ðàëüíûé è ïîÿâëåíèåì ñïåöèôè÷åñêèõ IgG.

IgÌ ÿâëÿåòñÿ êëþ÷åâûì ôàêòîðîì ïåðâè÷íîé çàùèòû
ó íîâîðîæä¸ííûõ è ìîëîäûõ æèâîòíûõ, ÷òî îáúÿñíÿåò åãî
íàëè÷èå óæå â ïåðâóþ íåäåëþ èììóííîãî îòâåòà. Âûñîêàÿ
êîíöåíòðàöèÿ IgM (ðèñ. 2) íàáëþäàåòñÿ ó ìîëîäûõ îâåö â
ñðàâíåíèè ñ âçðîñëûìè â òå÷åíèå âñåõ 20-òè ñóòîê. Ïîâû-
øåíèå IgÌ ó îâåö îáåèõ ãðóïï óñòàíîâëåíî íà 1-å ñóòêè
èììóííîãî îòâåòà (ñ 1,85±0,18 ìã/ìë äî 2,5±0,8 ìã/ìë ó
âçðîñëûõ è ñ 1,83±0,19 ìã/ìë äî 2,9±0,1 ìã/ìë ó ìîëîäûõ)
è ñîîòâåòñòâóåò ïåðâè÷íîìó èììóííîìó îòâåòó è îñòðîìó
ïåðèîäó èíôåêöèè [4, 9] Íàèáîëüøàÿ êîíöåíòðàöèÿ IgM â
ñûâîðîòêàõ êðîâè ó îáåèõ ãðóïï ýêñïåðèìåíòàëüíî èíôè-
öèðîâàííûõ îâåö íà 1-å ñóòêè èììóííîãî îòâåòà ñîîòâåò-
ñòâóåò íà÷àëüíîé ñòàäèè çàáîëåâàíèÿ (îñòðîå òå÷åíèå) è
îáåñïå÷èâàþò ïåðâè÷íûé ãóìîðàëüíûé îòâåò.

Âûâîäû

1. Â ïðîöåññå èììóííîãî îòâåòà â òå÷åíèå 20-òè ñóòîê
ïîñëå çàðàæåíèÿ îâåö BLV, íàáëþäàëîñü ñíèæåíèå êîëè-
÷åñòâà íåéòðîôèëîâ è ïîâûøåíèå ÷èñëà ëèìôîöèòîâ.

2. Êîíöåíòðàöèÿ IgG â êðîâè ìîëîäûõ æèâîòíûõ â ïðî-
öåññå èììóííîãî îòâåòà íèæå, ÷åì ó âçðîñëûõ îâåö, ÷òî
ïîêàçûâàåò íåäîñòàòî÷íîñòü çàùèòíûõ ôàêòîðîâ èììóííîé
ñèñòåìû è óÿçâèìîñòü îðãàíèçìà ïðè èíôèöèðîâàíèè BLV.

3. Äèíàìèêà IgM è IgA â êðîâè îäèíàêîâà â ïåðâîé è
âòîðîé ãðóïïå æèâîòíûõ, ÷òî ïîêàçûâàåò áîëåå ðàííåå

ðàçâèòèå âðîæäåííîãî çâåíà èììóííîé ñèñòåìû ó îâåö â
ïðîöåññå îòíîãåíåçà.

4. Ïîëó÷åííûå äàííûå ñâèäåòåëüñòâóþò î ðàçëè÷èÿõ â
ìåõàíèçìàõ ôîðìèðîâàíèÿ èììóííîãî îòâåòà ó ìîëîäûõ è
âçðîñëûõ îâåö ïîñëå ýêñïåðèìåíòàëüíîãî çàðàæåíèÿ BLV.
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Ïðåññ-ðåëèç/ Press-release

Ñ íà÷àëà 2020 ãîäà ïîä êîíòðîëåì Óïðàâëåíèÿ Ðîñ-
ñåëüõîçíàäçîðà èç Íîâîñèáèðñêîé îáëàñòè æèâîòíîâîä-
÷åñêàÿ ïðîäóêöèÿ ïîñòàâëÿëàñü â 23 ñòðàíû

Ñ íà÷àëà ãîäà èíñïåêòîðû Óïðàâëåíèÿ Ðîññåëüõîçíàä-
çîðà ïî Íîâîñèáèðñêîé îáëàñòè îôîðìèëè 227 ýêñïîðòíûõ
ïàðòèé æèâîòíîâîä÷åñêîé ïðîäóêöèè, îòïðàâëÿåìîé â 23
ãîñóäàðñòâà.

Ãðóçû ïîñòàâëÿëèñü â Ìîíãîëèþ, Êèòàéñêóþ Íàðîä-
íóþ Ðåñïóáëèêó, Âüåòíàì, Òàéâàíü, Èíäîíåçèþ, Òàéëàíä,
Ýêâàäîð, Èíäèþ, ÑØÀ, ßïîíèþ, â ðÿä ñòðàí Åâðîïåéñêîãî
ñîþçà, à òàêæå â Ðåñïóáëèêè Óçáåêèñòàí, Àçåðáàéäæàí,
Òàäæèêèñòàí. Äëÿ ñðàâíåíèÿ, åùå ïÿòü ëåò íàçàä ñ òåððèòî-
ðèè Íîâîñèáèðñêîé îáëàñòè ýêñïîðòèðîâàëè òîâàðû âñåãî
â 13 ñòðàí äàëüíåãî è áëèæíåãî çàðóáåæüÿ.

Îñíîâíîå óâåëè÷åíèå ðîñòà îáúåìîâ - â Êèòàé è Ìîíãîëèþ

Major increase in volume growth - to China and Mongolia

Â íàñòîÿùåå âðåìÿ â ðååñòðå ïðåäïðèÿòèé, èìåþùèõ
ïðàâî ïîñòàâëÿòü ïîäêîíòðîëüíûå òîâàðû çà ðóáåæ, ñîñòî-
ÿò 60 êîìïàíèé èç Íîâîñèáèðñêîé îáëàñòè.

Âñåãî çà 9 ìåñÿöåâ 2020 ãîäà îáúåì îòãðóæåííîé æè-
âîòíîâîä÷åñêîé ïðîäóêöèè è ñûðüÿ æèâîòíîãî ïðîèñõîæ-
äåíèÿ ïðîäóêöèè ñîñòàâèë 3 798 òîíí (çà àíàëîãè÷íûé
ïåðèîä 2019 ãîäà - 3 537 òîíí). Îñíîâíîå óâåëè÷åíèå
ïðîèçîøëî çà ñ÷åò ðîñòà îáúåìîâ ýêñïîðòà ìÿñà ïòèöû â
Êèòàé è ñâèíûõ ïîëóôàáðèêàòîâ â Ìîíãîëèþ. Êðîìå òîãî,
â Ìîíãîëèþ ýêñïîðòèðîâàíî 290 òûñ. èíêóáàöèîííûõ è 1
442 òûñ. ïèùåâûõ ÿèö. Âñå ïàðòèè ñîîòâåòñòâîâàëè òðåáî-
âàíèÿì ñòðàí-èìïîðòåðîâ.

Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà
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Ýôôåêòèâíîñòü ïðèìåíåíèÿ
ïðîïèëåíãëèêîëÿ è ÿíòàðíîé êèñëîòû
ïðè ýíåðãîäåôèöèòíûõ ñîñòîÿíèÿõ
êîðîâ

Êëþ÷åâûå ñëîâà: êîðîâû, ýíåðãîäåôèöèòíûå ñîñòî-
ÿíèÿ, ýíåðãåòèêè,  ïðîïèëåíãëèêîëü, ÿíòàðíàÿ êèñëîòà.

Ðåçþìå. Â ñòàòüå îáîçíà÷åíû ïðîáëåìû ïðèìåíåíèÿ
ïðîïèëåíãëèêîëÿ â êà÷åñòâå ýíåðãåòè÷åñêîé êîðìîâîé
äîáàâêè  äëÿ âûñîêîïðîäóêòèâíûõ êîðîâ â ïðîìûøëåí-
íîì æèâîòíîâîäñòâå. Ïîêàçàíî, ÷òî äëÿ îáåñïå÷åíèÿ íåîá-
õîäèìîãî óðîâíÿ ãëþêîçû â îðãàíèçìå êîðîâ  òðåáóåòñÿ
åæåäíåâíûé êóðñ ïðèìåíåíèÿ äàííîãî ýíåðãåòèêà. À ýòî
ýêîíîìè÷åñêè çàòðàòíî, ÷òî ñäåðæèâàåò åãî  ïðèìåíåíèå â
ïðîìûøëåííîì æèâîòíîâîäñòâå.  Êðîìå òîãî  ïðèìåíåíèå
â ìîíîôîðìå ïðîïèëåíãëèêîëÿ  íå âåäåò ê ñíèæåíèþ  ïî-
êàçàòåëåé æèðîâîé  ãåïàòîëîãèè. Âî ìíîãîì ýòî îáóñëîâ-
ëåíî òåì, ÷òî â   îðãàíèçìå  ïðîïèëåíãëèêîëü íåèçáåæíî
ïðåâðàùàåòñÿ  â ãëèöåðèí, êîòîðûé ÿâëÿåòñÿ ñîñòàâíîé
÷àñòüþ òðèãëèöåðèäîâ, à çíà÷èò æèðîâ. Â óñëîâèÿõ èíòåí-
ñèâíîãî ýíäîãåííîãî ëèïîëèçà  ïðèìåíåíèå æèðîïîäîáíî-
ãî ýíåðãåòèêà ïðîïèëåíãëèêîëÿ  íåèçáåæíî óñèëèò æèðî-
âîé ïðåññèíã íà ïå÷åíü. Ñîáñòâåííî ýòîò àñïåêò  áûë
ïðèíÿò âî âíèìàíèå è ïîñëóæèë îñíîâàíèåì ðàçðàáîòêè
ýíåðãîìåòàáîëè÷åñêîé êîìïîçèöèè íà îñíîâå ïðîïèëåí-
ëèêîëÿ è ãåïàòîïðîòåêòîðà. Â êà÷åñòâå ãåïàòîïðîòåêòîðà
è àêòèâàòîðà ýíåðãåòè÷åñêîãî îáìåíà èñïîëüçîâàíà ÿíòàð-
íàÿ êèñëîòà.

Â õîäå êëèíè÷åñêèå èñïûòàíèé óñòàíîâëåíî, ÷òî   êîì-
ïîçèöèÿ  ïðîïèëåíãëèêîëÿ  ñ ÿíòàðíîé êèñëîòîé, ïî ñðàâ-
íåíèþ ñ ïðèìåíåíèåì  ïðîïèëåíãëèêîëÿ â ìîíîôîðìå,
îáåñïå÷èëà:- ýôôåêòèâíóþ íîðìàëèçàöèþ êèñëîòíî-ùå-
ëî÷íîãî áàëàíñà  ñ ïîâûøåíèåì óðîâíÿ ðåçåðâíîé ùåëî÷-
íîñòè ñ 16,02±  0,54 ììîëü/ë, äî 22,54 ± 0,87;- àêòèâàöèþ
ýíåðãåòè÷åñêîãî îáìåíà ñ ïîâûøåíèåì óðîâíÿ ñèíòåçà
ãëþêîçû ñ 2,0±0,01 äî 2,8 ± 0,02 ììîëü/ë.;-  ñíèæåíèå
ïîêàçàòåëÿ  êåòîíîâûõ òåë ñ 1,9±0,03 äî 1,1±0,01. Ïðèíè-
ìàÿ âî âíèìàíèå íèçêèå èòîãîâûå  ïîêàçàòåëè òðèãëèöåðè-
äîâ â êðîâè êîðîâ, êîòîðûì ïðèìåíÿëàñü ýíåðãîìåòàáîëè-
÷åñêàÿ êîìïîçèöèÿ(0,41±0,03 ììîëü/ë), ïî îòíîøåíèþ ê
ïðèìåíåíèþ â ìîíîôîðìå  ïðîïèëåíãëèêîëÿ (0,56±0,03),
ýòî ñâèäåòåëüñòâóåò î áëàãîïðèÿòíûõ  óñëîâèÿõ âîâëå÷å-
íèÿ â ýíåðãåòè÷åñêèé îáìåí ëèïèäîâ ñîáñòâåííîãî òåëà.
Òàêèì îáðàçîì, âûáîð â îòíîøåíèè ÿíòàðíîé êèñëîòû äëÿ
ñíèæåíèÿ ïîáî÷íîãî äåéñòâèÿ ïðîïèëåíãëèêîëÿ îêàçàëñÿ
îïðàâäàííûì.
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Abstract. The article describes the problems of using
propylene glycol as an energy feed additive for highly productive
cows in industrial animal husbandry. It is shown that to ensure
the necessary glucose level in the body of cows, a daily course
of applying this energizer is required. It is economically costly,
which constrains its use in industrial livestock. In addition, the
use of propylene glycol in the monoform does not lead to a
decrease in the indicators of fat hepatology. This is largely due
to the fact that propylene glycol in the body inevitably turns into
glycerol, which is a component of triglycerides, and therefore
fats. In conditions of intensive endogenous lipolysis, the use of
fat-like energy propylene glycol   will inevitably increase the fat
pressure on the liver. Actually, this aspect was taken into
account andserved as the basis for the development of energy-
metabolic composition with propylene glycol and
hepatoprotector. Succinic acid is used as a hepatoprotector and
an energy exchange activator.

During clinical trials, it was found out that the composition
of propylene glycol with succinic acid, in comparison with the
use of propylene glycol in a monoform, provided effective
normalization of the acid- base balance with an increase in the
level of reserve alkalinity from 16.02±0,54 mmol/l to 22.54 ±
0.87 ; activation of energy metabolism with an increase in the
level of glucose synthesis from 2.0±0.01 to 2.8 ±0.02 mmol/l.;
reduction of the ketone body index from 1.9±0.03 to 1.1±0.01.
Taking into account the low final values of triglycerides in the
blood of cows that used the energy-metabolic composition
(0.41±0.03 mmol/l), in relation to the use of propylene glycol
monoform (0.56±0.03), this indicates favorable conditions for
the involvement of their own body lipids into the energy
exchange. Thus, the choice of succinic acid to reduce the by-
effect of propylene glycol was justified. The achieved clinical
effects had a favorable impact on the indicators of economic use
of cows, in terms of livestock safety and preservation of its
reproductive ability. In production conditions this allows us to
achieve positive results in ensuring the health and reproductive
ability of highly productive cows with a 10-fold reduction in the
use of propylene glycol. This makes it profitable to widely use
propylene glycol in dairy farming. However, the most important
thing is to create the necessary conditions for involving the most
problematic energy substrates - lactate, ketoacids, and lipids in
energy exchange. The method for obtaining the energy-metabolic
composition is described in the RF patent No. 2674682 dated
28.12..2018. Energy-metabolic composition for the prevention
and treatment of ketosis and fat hepatosis in cows. For citation.
Yevglevsky A. A. Effectiveness of propylene glycol and succinic
acid in energy-deficient conditions of cows.
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Таблица 1. Влияние пропиленгликоля в комплексе с янтарной кислотой и 

пропиленгликоля на  биохимические показатели крови лактирующих коров  

Table 1. Effect of propylene glycol in combination with succinic acid and propylene glycol 

on the biochemical parameters of the blood of lactating cows 

Общий 

белок,г/л 

Резервная 

Щелочность, 

ммоль/л 

Билирубин 

общий, мк 

моль/л 

Кетоновые. 

тела, 

ммоль/л 

Глюкоза, 

ммоль/л 

Триглицериды, 

ммоль/л 

Контрольная группа 

85,42±3,27 

85,61±2,93 

85,69±3,21 

15,05±0,98 

15,09±0,84 

15,14±0,92 

5,82±0,47 

5,91±0,62 

5,92±0,48 

1,8±0,02 

1,9±0,01 

1,9±0,02 

1,8±0,03 

1,7±0,02 

1,7±0,01 

0,52±0,02 

0,55±0,03 

0,61±0,01 

Опытная группа №1 (пропиленгликоль) 

87,54±3,75 

84,48±3,13 

83,24±3,26 

15,76±0,84 

17,24±0,76 

16,72±0,89 

6,02±0,58 

5,35±0,24 

5,62±0,22 

1,9±0,03 

1,8±0,04 

1,9±0,02 

1,9±0,02 

2,8±0,04* 

2,1±0,02 

0,57±0,03 

0,58±0,04 

0,56±0,03 

Опытная группа №2 (пропиленгликоль+янтарная кислота) 

87,26±3,68 

83,36±2,83 

83,42±2,95 

16,02±0,54 

23,62±0,75* 

22,54±0,87* 

6,85±0,74 

5,02±0,46 

4,98±0,54* 

1,9±0,03 

1,1±0,02* 

1,1±0,01* 

2,0±0,01 

3,1±0,03* 

2,8±0,02 

0,58±0,04 

0,35±0,02 

0,41±0,03* 

норма 

70-85 19-27 0,2-5,1 0,3-1,2 2,2-3,3 0,17-0,5 
Примечание: верхняя строка – фоновые показатели; средняя строка –показатели на 15 сутки; 
нижняя строка – показатели на 30 сутки. * разница достоверна по отношению к контрольной 

группе при p < 0,05. 

Äîñòèãíóòûå êëèíè÷åñêèå ýôôåêòû áëàãîïðèÿòíûì
îáðàçîì îòðàçèëèñü íà ïîêàçàòåëÿõ õîçÿéñòâåííîãî èñ-
ïîëüçîâàíèÿ êîðîâ, â ÷àñòè ñîõðàííîñòè è ñîõðàíåíèÿ ðåï-
ðîäóêòèâíîé ñïîñîáíîñòè. Â óñëîâèÿõ ïðîèçâîäñòâà ýòî
ïîçâîëÿåò äîñòè÷ü ïîçèòèâíûõ ðåçóëüòàòîâ îáåñïå÷åíèÿ
çäîðîâüÿ è ðåïðîäóêòèâíîé ñïîñîáíîñòè  âûñîêîïðîäóê-
òèâíûõ êîðîâ ïðè 10 êðàòíîì  ñíèæåíèè êóðñà  ïðèìåíåíèÿ
ïðîïèëåíãëèêîëÿ. À ýòî äåëàåò ýêîíîìè÷åñêè ðåíòàáåëü-
íûì   øèðîêîå ïðèìåíåíèå ïðîïèëåíãëèêîëÿ  â  ìîëî÷íîì
æèâîòíîâîäñòâå. Îäíàêî ñàìîå âàæíîå çàêëþ÷àåòñÿ â ñî-
çäàíèè íåîáõîäèìûõ óñëîâèé âîâëå÷åíèÿ â ýíåðãåòè÷åñ-
êèé îáìåí íàèáîëåå ïðîáëåìíûõ ýíåðãåòè÷åñêèõ ñóáñòðà-
òîâ- ëàêòàòà, êåòîêèñëîò, ëèïèäîâ. Ìåòîäîëîãèÿ ïîëó÷å-
íèÿ ýíåðãîìåòàáîëè÷åñêîé êîìïîçèöèè îòðàæåíà â ïàòåí-
òå ÐÔ ¹2674682 îò 28.12..2018ã. Ýíåðãîìåòàáîëè÷åñêèé
ñîñòàâ äëÿ ïðîôèëàêòèêè è ëå÷åíèÿ êåòîçà è æèðîâîãî
ãåïàòîçà ó êîðîâ.

Ââåäåíèå

Â ðåàëèÿõ  ñîâðåìåííîãî ìîëî÷íîãî æèâîòíîâîäñòâà
íåâîçìîæíî îáîéòèñü áåç ïðèìåíåíèÿ   ýíåðãåòè÷åñêèõ è
áèîëîãè÷åñêè àêòèâíûõ äîáàâîê.   Ýòî ñâÿçàíî ñ òåì, ÷òî
íèêàêèìè êîðìîâûìè ôàêòîðàìè íå óäàåòñÿ ïðåîäîëåòü
äåôèöèò ôèçèîëîãè÷åñêè ïîëåçíîé ýíåðãèè íîâîòåëüíûõ è
ëàêòèðóþùèõ âûñîêîïðîäóêòèâíûõ êîðîâ [1,2,3].

Óæå ìíîãèå ïîïðîáîâàëè ïðîïèëåíãëèêîëü, ãëèöåðèí,
çàùèùåííûå æèðû. Íåñìîòðÿ íà çàâåðåíèÿ, ôèðì èçãîòî-
âèòåëåé è ïîñòàâùèêîâ, â óíèêàëüíîñòè äåéñòâèÿ äàííûõ
ýíåðãåòèêîâ, â ðåàëèÿõ ïðîèçâîäñòâà íå âñå îíè îáåñïå÷è-
âàþò íóæíûé ðåçóëüòàò  [4].  Èõ ïðèìåíåíèå  ïðåäíàçíà÷å-
íî âûïîëíèòü ðîëü ãëþêîïëàñòè÷åñêèõ èñòî÷íèêîâ   äëÿ
ñèíòåçà ãëþêîçû â ïðîãíîçèðóåìûå ïåðèîäû âûñîêîé ýíåð-
ãåòè÷åñêîé ïîòðåáíîñòè îðãàíèçìà êîðîâ. Ñóùåñòâåííî
âàæíûé ôàêòîð, êîòîðûé  âïîëíå î÷åâèäíî óìàë÷èâàåòñÿ
ôèðìàìè - ïîñòàâùèêàìè ïðîïèëåíãëèêîëÿ è çàîäíî, óïóñ-
êàåòñÿ èç âíèìàíèÿ îòå÷åñòâåííûìè æèâîòíîâîäàìè, ñî-
ñòîèò â òîì, ÷òî  â  ïåðèîä ìàññèâíîãî âîâëå÷åíèÿ â
ýíåðãåòè÷åñêèå ïðîöåññû æèðîâûõ çàïàñîâ ñîáñòâåííîãî
òåëà, ÷òî âïîëíå çàêîíîìåðíî  ïðîÿâëÿåòñÿ â íà÷àëüíûé
ëàêòàöèîííûé ïåðèîä, æèðîïîäîáíûå ýíåðãåòèêè   ñïîñîá-
íû  óñèëèòü æèðîâóþ  ãåïàòîëîãèþ [ 4].  Äåëî â òîì, ÷òî
ïðîïèëåíãëèêîëü, ïîñòóïàÿ â ïå÷åíü, â õîäå ýíåðãåòè÷åñ-
êèõ ðåàêöèé íåèçáåæíî ïðåâðàùàåòñÿ â ãëèöåðèí, êîòîðûé
ÿâëÿåòñÿ ñîñòàâíîé ÷àñòüþ òðèãëèöåðèäîâ, à çíà÷èò æèðîâ.
Â óñëîâèÿõ èíòåíñèâíîãî âîâëå÷åíèÿ â ýíåðãåòè÷åñêèå
ïðîöåññû æèðîâûõ çàïàñîâ ñîáñòâåííîãî òåëà ïðèìåíåíèå
â ìîíîôîðìå ïðîïèëåíãëèêîëÿ èëè ãëèöåðèíà íåèçáåæíî

óñèëèò è áåç òîãî âûñîêóþ æèðîâóþ íàãðóçêó íà ïå÷åíü. Â
êîíöå êîíöîâ, ýòî  óñêîðåíèå  ïóòè   ê åå æèðîâîé èíôèëü-
òðàöèè. Íè ñêîëüêî íå óìàëÿÿ ýíåðãåòè÷åñêóþ öåííîñòü
ïðîïèëåíãëèêîëÿ è áîëåå òîãî, ïðèíèìàÿ âî âíèìàíèå åãî
âåñüìà âûñîêèå  ïîòåíöèàëüíûå âîçìîæíîñòè, ñëåäóåò ïðè-
çíàòü, ÷òî  ïî ìåõàíèçìó äåéñòâèÿ îí íå îáëàäàåò ñïîñîá-
íîñòüþ îáåñïå÷èòü êîððåêöèþ ïàòîáèîõèìè÷åñêèõ ïðî-
öåññîâ â ïå÷åíè  óñëîâèÿõ áåëêîâîãî (âûñîêîêîíöåíòðàò-
íîãî òèïà êîðìëåíèÿ) è æèðîâîãî  (èíòåíñèâíîãî  âîâëå÷å-
íèÿ  â ýíåðãîîáìåí ëèïèäîâ ñîáñòâåííîãî òåëà)  ïðåññèíãà.
Íå ñëó÷àéíî ïðàêòè÷åñêèå íàáëþäåíèÿ ñâèäåòåëüñòâóþò î
òîì, ÷òî ïðèìåíåíèå ïðîïèëåíãëèêîëÿ è ãëèöåðèíà íå
ïðèâîäèò ê óâåëè÷åíèþ ïðîäîëæèòåëüíîñòè õîçÿéñòâåí-
íîãî èñïîëüçîâàíèÿ âûñîêîïðîäóêòèâíûõ êîðîâ è ñíèæå-
íèþ ïîêàçàòåëåé æèðîâîé  ãåïàòîëîãèè [ 4].

Ïðèíèìàÿ âî âíèìàíèå  ôàêò, ÷òî ïðèìåíåíèå    ïðîïè-
ëåíãëèêîëÿ íå ñíèæàåò ïîêàçàòåëè æèðîâîé ãåïàòîëîãèè
âûñîêîïðîäóêòèâíûõ êîðîâ, ïîòåíöèàëüíî ïðèâëåêàòåëü-
íîé ïåðñïåêòèâîé âèäèòñÿ âîçìîæíîñòü åãî  ñîâìåñòíîãî
ïðèìåíåíèÿ ñ ìåòàáîëèêàìè-ãåïàòîïðîòåêòîðàìè. Â ðîëè
òàêîãî ìåòàáîëèêà íàèáîëåå ïåðñïåêòèâíûé âàðèàíò ñ èñ-
ïîëüçîâàíèåì  ÿíòàðíîé êèñëîòû èëè åå ñîëåé- ñóêöèíàòîâ
[ 5 ].  È âîò ïî÷åìó. ßíòàðíàÿ êèñëîòà ïðèíàäëåæèò ê êëàññó
îðãàíè÷åñêèõ êèñëîò. Ýòî åñòåñòâåííûé ìåòàáîëèò æèâîé
êëåòêè. ßíòàðíàÿ êèñëîòà è åå ñîëè (ñóêöèíàòû) îáëàäàþò
øèðîêèì ñïåêòðîì âîçäåéñòâèÿ íà ðàçëè÷íûå ìåõàíèçìû
ðåãóëÿöèè ìåòàáîëè÷åñêîé àêòèâíîñòè êëåòîê [5,6,7].

ßíòàðíàÿ êèñëîòà â äåñÿòêè ðàç óñèëèâàåò äåòîêñèêàöè-
îííóþ è ìåòàáîëè÷åñêóþ àêòèâíîñòü ïå÷åíè, ÷òî èìååò
îïðåäåëÿþùåå çíà÷åíèå ïðè òîêñèêîçàõ è ãåïàòîçàõ. ßíòàð-
íàÿ êèñëîòà ÿâëÿåòñÿ ìîùíûì áèîñòèìóëÿòîðîì îáìåíà
âåùåñòâ æèâîé êëåòêè, âîññòàíàâëèâàåò áàëàíñ áèîõèìè-
÷åñêèõ ðåàêöèé, àêòèâèðóåò âíóòðèêëåòî÷íûé ìåòàáîëèçì.

È íàêîíåö, ìîùíîñòü ñèñòåìû ýíåðãîïðîäóêöèè, çà-
ìûêàþùåéñÿ íà ÿíòàðíîé êèñëîòå è åå ñîëåé (ñóêöèíàòîâ),
â ñîòíè ðàç ïðåâîñõîäèò âñå äðóãèå ñèñòåìû ýíåðãîîáðàçî-
âàíèÿ îðãàíèçìà. (ò.å. òåõ èëè èíûõ ïîòåíöèàëüíûõ ýíåðãå-
òèêîâ), ÷òî èìååò  êëþ÷åâîå çíà÷åíèå äëÿ àêòèâàöèè ýíåð-
ãåòè÷åñêîãî îáìåíà â óñëîâèÿõ  ãëóáîêèõ ýíåðãîäåôèöèò-
íûõ ñîñòîÿíèé [5,6,7 ] .

Åùå îäèí ôàêòîð. Ïîëîæèòåëüíîå âëèÿíèå ßÊ íà îðãà-
íèçì îáíàðóæèâàåòñÿ ïðè îòíîñèòåëüíî íèçêèõ äîçàõ - 0,5-
1 ìã/êã ìàññû òåëà [7]. Âîò ïî÷åìó ÿíòàðíàÿ êèñëîòà èäå-
àëüíî ïîäõîäèò äëÿ åå èñïîëüçîâàíèÿ â êà÷åñòâå ãåïàòîï-
ðîòåêòîðà è ìåòàáîëèêà, ÷òî è áûëî ðåàëèçîâàíî â ñåðèè
íàøèõ àâòîðñêèõ ðàçðàáîòîê òàêèõ êàê: - "Ñîñòàâ äëÿ ñòè-

ìóëÿöèè ýíåðãîìåòàáîëè÷åñêèõ ïðî-
öåññîâ è ñïîñîá ïðîôèëàêòèêè ðî-
äîâûõ ïàòîëîãèé è ïîñëåðîäîâûõ
çàáîëåâàíèé ó êîðîâ (Ïàòåíò ÐÔ  ¹
2553360 îò 10.06. 2015), "Ýíåðãîìå-
òàáîëè÷åñêèé ñîñòàâ äëÿ íîðìàëè-
çàöèè áèîõèìè÷åñêèõ ïðîöåññîâ ïðè
àöèäîçàõ, ãåïàòîçàõ è ìèêîòîêñèêî-
çàõ ó êîðîâ" (Ïàòåíò ÐÔ ¹  2563237
îò 20.09.2015), "Ýíåðãîìåòàáîëè÷åñ-
êèé ñîñòàâ äëÿ ïðåâåíòèâíîé òåðà-
ïèè ìåòàáîëè÷åñêîãî àöèäîçà, êåòî-
çà è éîäíîé íåäîñòàòî÷íîñòè ó êî-
ðîâ" ( Ïàòåíò ÐÔ ¹ 2620557 îò
26.05.2017), "Ýíåðãîìåòàáîëè÷åñ-
êèé ñîñòàâ äëÿ ïðîôèëàêòèêè è ëå-
÷åíèÿ êåòîçà è ãåïàòîçà" ( Ïàòåíò
ÐÔ ¹ 2645769 îò 28.02.2018),
"Ýíåðãîìåòàáîëè÷åñêèé ñîñòàâ äëÿ
ïðîôèëàêòèêè è ëå÷åíèÿ àöèäîçà
ðóáöà, ìåòàáîëè÷åñêîãî àöèäîçà ó
íîâîòåëüíûõ êîðîâ" ( Ïàòåíò  ÐÔ
¹2650640 îò 16.04.2018).
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Таблица 2. Влияние пропиленгликоля в комплексе с янтарной кислотой и пропиленгликоля   на показатели сохранности 

лактирующих коров и их репродуктивной способности  

Table 2. Effect of propylene glycol in combination with succinic acid and propylene glycol on the safety of lactating cows and their 

reproductive ability 

Энергетики 
Количество 

коров 

Выбыло коров из стада в течение 

60 дней после отела. Кол-во/% 

Пришло в охоту в течение 60-90 

Кол-во/% 

Пропиленгликоль +янтарная кислота 33 5(15,1 %) 24(85,6%) 

Пропиленгликоль 32 9(28,1%) 17(80,9%) 

контроль 35 12(34,3%) 16(78,2) 

Åùå ïðè ðàçðàáîòêå âûøåóêàçàííûõ ýíåðãîìåòàáîëè-
÷åñêèõ ñîñòàâîâ  íàìè  óñòàíîâëåíî, ÷òî îðàëüíîå îäíî-
êðàòíîå ïðèìåíåíèå ßÊ â êîëè÷åñòâå 15-25 ã íà êîðîâàõ ñî
ñðåäíåé ìàññîé òåëà 550-600 êã îáåñïå÷èâàåò íîðìàëèçà-
öèþ îñíîâíûõ îáìåííûõ ïðîöåññîâ è íîðìàëèçàöèþ êèñ-
ëîòíî-ùåëî÷íîãî áàëàíñà ïðè ìåòàáîëè÷åñêîì àöèäîçå ó
70-80% îñîáåé. Ïðèìåíåíèå ÿíòàðíîé êèñëîòû â êîëè÷å-
ñòâå 10-15 ã íà 1 ãîëîâó ìåíåå ýôôåêòèâíî äëÿ óñòðàíåíèÿ
ìåòàáîëè÷åñêîãî àöèäîçà. Ñîáñòâåííî â òàêîé äîçå ÿíòàð-
íàÿ êèñëîòà è áûëà èñïîëüçîâàíà äëÿ êà÷åñòâåííîãî óëó÷-
øåíèÿ ìåòàáîëè÷åñêîé è ãåïàòîïðîòåêòîðíîé àêòèâíîñòè
ïðîïèëåíãëèêîëÿ.

Öåëüþ èññëåäîâàíèé ÿâëÿëîñü òåîðåòè÷åñêîå è ïðàêòè-
÷åñêîå îáîñíîâàíèå ïðèìåíåíèÿ ÿíòàðíîé êèñëîòû äëÿ ñíè-
æåíèÿ ðèñêà ðàçâèòèÿ æèðîâîé ãåïàòîëîãèè ó âûñîêîïðî-
äóêòèâíûõ êîðîâ ïðè óñèëåííîì ýíäîãåííîì ëèïîëèçå è
ïðèìåíåíèè æèðîïîäîáíîãî ýíåðãåòèêà ïðîïèëåíãëèêîëÿ.

Ìàòåðèàëû è ìåòîäû

Îáúåêòîì äëÿ êëèíè÷åñêèõ èñïûòàíèé ÿâëÿëèñü ãëóáî-
êîñòåëüíûå è ëàêòèðóþùèå êîðîâû, ìîëî÷íîé ôåðìû
Ëüãîâñêîé îïûòíî-ñåëåêöèîííîé ñòàíöèè Êóðñêîé îáëàñ-
òè. Ñðåäíÿÿ ìîëî÷íàÿ ïðîäóêòèâíîñòü íà îäíó ôóðàæíóþ
êîðîâó ñîñòàâëÿëà ïîðÿäêà  4300-4500 êã ìîëîêà. Òèï
êîðìëåíèÿ îáû÷íûé - ñèëîñíî-êîíöåíòðàòíûé. Â ïîäî-
ïûòíûå ãðóïïû âêëþ÷àëè êîðîâ, èìåþùèõ êëèíè÷åñêè
âûðàæåííûå ïðèçíàêè àöèäîçà ðóáöà ñ âûñîêîé ñòåïåíüþ
ðàçâèòèÿ ìåòàáîëè÷åñêîãî àöèäîçà è ðèñêîì ðàçâèòèÿ ìå-
òàáîëè÷åñêîãî êåòîàöèäîçà è ãåïàòîçà â ëàêòàöèîííûé ïå-
ðèîä. Êàê ïðàâèëî, òàêèå êîðîâû çàáîëåâàþò â ïåðâûé
ìåñÿö ëàêòàöèè è áûñòðî âûáûâàþò èç ñòàäà. Îòáîð æèâîò-
íûõ ïðè  ôîðìèðîâàíèè ïîäîïûòíûõ ãðóïï ïðîâîäèëè èç
÷èñëà ãëóáîêîñòåëüíûõ êîðîâ çà 10 äíåé äî ïðåäïîëàãàå-
ìîãî îòåëà.

Â  êëèíè÷åñêèõ èññëåäîâàíèÿõ è íàó÷íî-ïðîèçâîä-
ñòâåííûõ  îïûòàõ èñïîëüçîâàëè ýíåðãîìåòàáîëè÷åñêèé
ñîñòàâ íà îñíîâå ïðîïèëåíãëèêîëÿ è ÿíòàðíîé êèñëîòû ïðè
ñëåäóþùåì ñîîòíîøåíèè êîìïîíåíòîâ:-  ïðîïèëåíãëè-
êîëü - 150 ã, ÿíòàðíàÿ êèñëîòà - 15 ã â ðàçâåäåíèè â ïèòüåâîé
âîäå â îáúåìå äî 500 ìë. Â êà÷åñòâå ñðàâíåíèÿ èñïîëüçîâà-
ëè ïðîïèëåíãëèêîëü â ìîíîôîðìå â äîçå 150 ã â ðàçâåäåíèè
ïèòüåâîé âîäîé äî îáúåìà 500 ìë.  Ïîðÿäîê ïðèìåíåíèÿ:
ðàç â ñóòêè, â òå÷åíèå 3 äíåé  çà 7 äíåé äî ïðåäïîëàãàåìîãî
îòåëà. Çàòåì îäíîêðàòíî â òå÷åíèå ñóòîê ïîñëå îòåëà è åùå
äâà ðàçà ñ èíòåðâàëîì â 7 äíåé ëàêòàöèîííîãî ïåðèîäà.

Êîíòðîëü çà ñîñòîÿíèåì çäîðîâüÿ ïîäîïûòíûõ æèâîò-
íûõ ïðîâîäèëè ïóòåì êëèíè÷åñêèõ íàáëþäåíèé è ñîïîñ-
òàâëåíèÿ  áèîõèìè÷åñêèõ ïîêàçàòåëåé. Êðîâü îòáèðàëè îò
îäíèõ è òåõ æå êîðîâ.

Áèîõèìè÷åñêèå èññëåäîâàíèÿ êðîâè ïðîâîäèëè  íà
àâòîìàòè÷åñêîì àíàëèçàòîðå  Bio Chem  FC-200. Öèôðîâûå
äàííûå îáðàáîòàíû ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè ñ
èñïîëüçîâàíèåì êðèòåðèÿ Ñòüþäåíòà. Ðàçëè÷èÿ ñ÷èòàëè
äîñòîâåðíûìè ïðè (ð<0,05).

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå

Â  ïðåääâåðèè âûïîéêè ó âñåõ êîðîâ  â ðàçíîé ñòåïåíè
âûðàæåííîñòè îòìå÷àëèñü ïðèçíàêè  óãíåòåíèÿ èëè ñîíëè-
âîå ñîñòîÿíèå. Æâà÷êà ðåäêàÿ, ó áîëüøèíñòâà îòñóòñòâóåò.
Âñå ýòî óêàçûâàëî íà ïðîÿâëåíèå  íå òîëüêî àöèäîçà ðóáöà,
íî è ñ áîëüøîé âåðîÿòíîñòüþ ðàçâèòèÿ ïàòîáèîõèìè÷åñ-
êèõ ïðîöåññîâ ïî òèïó ìåòàáîëè÷åñêîãî àöèäîçà. Ïðèíè-

ìàÿ âî âíèìàíèå íåïðèÿòíûå âêóñîâûå êà÷åñòâà ïðîïèëåí-
ãëèêîëÿ,  èçãîòîâëåííûå íà åãî îñíîâå ñîñòàâû ïåðâûå äâà
äíÿ  ïðèøëîñü  ïðèìåíÿòü ìåòîäîì ïðèíóäèòåëüíîãî âûïà-
èâàíèÿ. Ñ âîññòàíîâëåíèåì àïïåòèòà ñòàë âîçìîæíûì ìå-
òîä îðîøåíèÿ êîðìà.

Â îòâåò  íà âûïàèâàíèå ýíåðãîìåòàáîëè÷åñêîãî ñîñòà-
âà  âûðàæåííîå èçìåíåíèå êëèíè÷åñêîãî ñîñòîÿíèÿ  ñòàëî
ïðîÿâëÿòüñÿ ñïóñòÿ 40-60 ìèíóò.  Îíè ñòàëè çàìåòíî áîä-
ðåå. Âñå àêòèâíåå ñòàíîâèëàñü æâà÷êà. Ýòî ñâèäåòåëüñòâó-
åò î òîì, ÷òî ýêçîãåííî ââîäèìàÿ ÿíòàðíàÿ êèñëîòà áûñòðî
ïîñòóïàåò â ïå÷åíü è òóò æå âîâëåêàåòñÿ â ýíåðãåòè÷åñêèé
îáìåí. À ýòî, ñóùåñòâåííî âàæíî äëÿ àêòèâàöèè ýíåðãåòè-
÷åñêîãî îáìåíà. È íå òîëüêî. Êàê âûøå áûëî óêàçàíî,
ÿíòàðíàÿ êèñëîòà è åå ñîëè îáëàäàþò èñêëþ÷èòåëüíî âûñî-
êîé ãåïàòîïðîòåêòîðíîé àêòèâíîñòüþ. À ýòî ñóùåñòâåííî
âàæíî ïðè    êðèòè÷åñêè ðàçâèâàþùèõñÿ ïàòîáèîõèìè÷åñ-
êèõ ïðîöåññàõ â ïå÷åíè, â  òîì ÷èñëå â ñëó÷àÿõ ïðèìåíåíèÿ
òåõ èëè èíûõ ëåêàðñòâåííûõ ñðåäñòâ,  ê ïðèìåðó "òÿæåëûõ"
àíòãåëüìèíòèêîâ.  Ïðèíèìàÿ âî âíèìàíèå, ÷òî íàìè èñ-
ïîëüçîâàëàñü êîìáèíàöèÿ ïðîïèëåíãëèêîëÿ ñ ÿíòàðíîé
êèñëîòîé, ïîäòâåðæäàåòñÿ ôàêò, ÷òî ýòîò ýíåðãåòèê òàê æå
áûñòðî ïîñòóïàåò â ïå÷åíü, ãäå è èñïîëüçóåòñÿ â êà÷åñòâå
ýíåðãîïëàñòè÷åñêîãî ñðåäñòâà.

Ïîñëå ïîâòîðíîãî âûïàèâàíèÿ ó íèõ  áîëåå àêòèâíî
ñòàë ïðîÿâëÿòüñÿ èíòåðåñ ê êîðìó. Ó àáñîëþòíîãî áîëü-
øèíñòâà ïîäîïûòíûõ êîðîâ ïîëíîñòüþ ðåäóöèðîâàëèñü
ñèìïòîìû íàðóøåíèÿ ïèùåâàðåíèÿ. Ýòî ïîçâîëèëî òðåòüþ
âûïîéêó ñîñòàâà çàìåíèòü ïðîñòûì îðîøåíèåì êîðìà.
Íàïðîòèâ, ó  êîðîâ, êîòîðûì â ìîíîôîðìå  âûïàèâàëñÿ
ïðîïèëåíãëèêîëü, òàêèå èçìåíåíèÿ áûëè ñëàáî âûðàæåíû
èëè âîâñå îòñóòñòâîâàëè. Êîðîâû êóäà ñ ìåíüøåé îõîòîé
óïîòðåáëÿëè êîðì  îðîøåííûé ïðîïèëåíãëèêîëåì.

 Ïî ðåçóëüòàòàì áèîõèìè÷åñêèõ èññëåäîâàíèé (òàáëè-
öà 1) âûÿâëåíû íèçêèå  èñõîäíûå  ïîêàçàòåëè ðåçåðâíîé
ùåëî÷íîñòè, â ïðåäåëàõ 15-17 ììîëü/ë, ÷òî ñâèäåòåëüñòâî-
âàëî î çàêèñëåíèè îðãàíèçìà  (ìåòàáîëè÷åñêèé àöèäîç).
Ñîáñòâåííî, ýòî ïîäòâåðæäàëîñü äîñòàòî÷íî âûñîêèìè
ïîêàçàòåëÿìè ñîäåðæàíèÿ êåòîíîâûõ òåë (êåòîàöèäîç). Íà
íèçêóþ ôóíêöèîíàëüíóþ àêòèâíîñòü ïå÷åíè óêàçûâàëè
âûñîêèå ïîêàçàòåëè áèëèðóáèíà. Ó áîëüøèíñòâà íà âåðõ-
íåé ãðàíèöå ôèçèîëîãè÷åñêîé íîðìû. Íèçêèå ôîíîâûå
ïîêàçàòåëè ñîäåðæàíèÿ ãëþêîçû ñâèäåòåëüñòâîâàëè î äå-
ôèöèòå ãëþêîïëàñòè÷åñêèõ ïèòàòåëüíûõ âåùåñòâ êîðìà.

Ïðè ïðîâåäåíèè ïîâòîðíûõ áèîõèìè÷åñêèõ èññëåäî-
âàíèé (15 ñóòêè ïîñëå îòåëà) îòìå÷åíî âûðàæåííûå èçìå-
íåíèÿ â ìåòàáîëèçìå ó êîðîâ êîòîðûì âûïàèâàëñÿ ïðîïè-
ëåíãëèêîëü â êîìïëåêñå ñ ÿíòàðíîé êèñëîòîé. Âî-ïåðâûõ,
ïðîèçîøëà íîðìàëèçàöèÿ êèñëîòíî-îñíîâíîãî ñîñòîÿíèÿ
îðãàíèçìà. Ïîêàçàòåëü ðåçåðâíîé ùåëî÷íîñòè ïîâûñèëñÿ
äî ñðåäíèõ ôèçèîëîãè÷åñêèõ çíà÷åíèé. Ýòî ñâèäåòåëü-
ñòâîâàëî îá óëó÷øåíèè âñåõ âèäîâ îáìåíà âåùåñòâ. Òàê,
ïîêàçàòåëü ñîäåðæàíèÿ îáùåãî áåëêà ñíèçèëñÿ äî óðîâíÿ
ñðåäíèõ ôèçèîëîãè÷åñêèõ çíà÷åíèé. Â óñëîâèÿõ áåëêîâîãî
ïåðåêîðìà ýòî èìååò  ïîçèòèâíîå çíà÷åíèå. È âîò ïî÷åìó.
Âî-ïåðâûõ, ýòî ñâèäåòåëüñòâóåò î áîëåå ýôôåêòèâíîì âîâ-
ëå÷åíèè â ýíåðãåòè÷åñêèé îáìåí áåëêîâ, à çíà÷èò î íîð-
ìàëüíîì ìåòàáîëèçìå áåëêîâ â ïå÷åíè.  È íå òîëüêî. È  âîò
ïî÷åìó.   Ìíîãî÷èñëåííûå áèîõèìè÷åñêèå èññëåäîâàíèÿ
ñâèäåòåëüñòâóþò î òîì, ÷òî óðîâåíü ñîäåðæàíèÿ ìî÷åâîé
êèñëîòû â êðîâè êîðîâ âî ìíîãî ðàç ïðåâûøàåò âåðõíèå
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ïðåäåëû. Î ÷åì ýòî ñâèäåòåëüñòâóåò? Ìî÷åâàÿ êèñëîòà
ÿâëÿåòñÿ êîíå÷íûì ïðîäóêòîì  ðàñùåïëåíèÿ  áåëêà  â
ýíåðãåòè÷åñêèõ ïðîöåññàõ. Åå çàïðåäåëüíî êðèòè÷åñêîå
íàêîïëåíèå â îðãàíèçìå ñâèäåòåëüñòâóåò íå òîëüêî î íèç-
êîé âûäåëèòåëüíîé ñïîñîáíîñòè ïî÷åê. Íà ýòî îáðàùàþò
âíèìàíèå, íî ïîêà íå ïðåäëîæåíî ðåàëüíûõ ïðàêòè÷åñêèõ
ïîäõîäîâ ðåøåíèÿ ýòîé ïðîáëåìû. Æèâîòíîâîäû åùå äà-
ëåêè îò  ïîíèìàíèÿ òîãî, ÷òî ìî÷åâàÿ êèñëîòà ÿâëÿåòñÿ
âåäóùåé ïðè÷èíîé ñóñòàâíîé ïàòîëîãèè. Êðîìå òîãî áåë-
êîâûé ïåðåêîðì âåäåò ê àêòèâíîìó ñèíòåçó êåòîãåííûõ
àìèíîêèñëîò (ëåéöèí, ôåíèëàëàíèí, òèðîçèí, òðèïòîôàí,
ëèçèí), ñ íåèçáåæíûì îáðàçîâàíèåì àöåòîóêñóñíîé êèñëî-
òû.  Îá óëó÷øåíèè ôóíêöèîíàëüíîé àêòèâíîñòè ïå÷åíè
ìîæíî ñóäèòü ïî ñíèæåíèþ óðîâíÿ áèëèðóáèíà. Âûðàæåí-
íîå ñíèæåíèå ïîêàçàòåëÿ òðèãëèöåðèäîâ, íà ôîíå íîðìà-
ëèçàöèè óðîâíÿ ñîäåðæàíèÿ ãëþêîçû, ñâèäåòåëüñòâîâàëî
êàê  î íîðìàëèçàöèè  ìåòàáîëèçìà æèðîâ â ïå÷åíè, òàê è
îòñóòñòâèè ïðèçíàêîâ åå æèðîâîé èíôèëüòðàöèè. Íàïðî-
òèâ, âûðàæåííûé ðîñò   òðèãëèöåðèäîâ, ïðè âûñîêèõ ïîêà-
çàòåëÿõ áåëêà  ó íîâîòåëüíûõ  êîðîâ êîíòðîëüíîé ãðóïïû,
ñâèäåòåëüñòâîâàëè î íåäîñòàòî÷íîé ìåòàáîëè÷åñêîé ôóí-
êöèè ïå÷åíè â óñëîâèÿõ èíòåíñèâíîãî  âîâëå÷åíèÿ â ýíåð-
ãåòè÷åñêèé ïðîöåññ æèðîâ ñîáñòâåííîãî òåëà è áåëêîâîãî
ïåðåêîðìà.

Ñïóñòÿ 15 äíåé, ïîñëå ïðåêðàùåíèÿ âûïàèâàíèÿ ýíåð-
ãåòèêîâ, îòìå÷åíû ñëåäóþùèå èçìåíåíèÿ. Ó êîðîâ, êîòî-
ðûì âûïàèâàëñÿ ïðîïèëåíãëèêîëü, ïðîèçîøëî âûðàæåí-
íîå ñíèæåíèå ñèíòåçà ãëþêîçû. Óâåëè÷åíèå â êðîâè êîðîâ
ýòîé ãðóïïû òðèãëèöåðèäîâ óêàçûâàëî è íà íèçêîå  âîâëå-
÷åíèå â ýíåðãåòè÷åñêèé îáìåí æèðîâ ñîáñòâåííîãî òåëà.
Ñíèæåíèå ïîêàçàòåëÿ ðåçåðâíîé ùåëî÷íîñòè äî íèæíåé
ãðàíèöû ôèçèîëîãè÷åñêîé íîðìû ñâèäåòåëüñòâîâàëî î ñíè-
æåíèè ìåòàáîëè÷åñêîé àêòèâíîñòè ïå÷åíè ê óòèëèçàöèè
êåòîêèñëîò è îðãàíè÷åñêèõ ëåòó÷èõ æèðíûõ êèñëîò. Íà-
ïðîòèâ, ó êîðîâ, êîòîðûì âûïàèâàëñÿ ýíåðãîìåòàáîëè÷åñ-
êèé ñîñòàâ, áèîõèìè÷åñêèå ïîêàçàòåëè íå ïðåòåðïåëè ñòîëü
âûðàæåííûõ èçìåíåíèé. Ýòî ñâèäåòåëüñòâîâàëî êàê î âîñ-
ñòàíîâëåíèè, òàê è ñîõðàíåíèè ýíåðãîìåòàáîëè÷åñêîé àê-
òèâíîñòè ïå÷åíè.

Ïðîâåäåííûå áèîõèìè÷åñêèå  èññëåäîâàíèÿ ñâèäåòåëü-
ñòâóþò î òîì, ÷òî êîìáèíàöèÿ ïðîïèëåíãëèêîëÿ ñ ÿíòàðíîé
êèñëîòîé  îáåñïå÷èëà õîðîøî âûðàæåííóþ êîððåêöèþ
ïàòîáèîõèìè÷åñêèõ ïðîöåññîâ ó êîðîâ, èìåþùèõ áèîõè-
ìè÷åñêè  âûðàæåííûå ïîêàçàòåëè ìåòàáîëè÷åñêîãî àöèäî-
çà è êåòîàöèäîçà. Äîñòèãíóòûå êëèíè÷åñêèå ýôôåêòû áëà-
ãîïðèÿòíûì îáðàçîì îòðàçèëèñü íà ïîêàçàòåëÿõ õîçÿé-
ñòâåííîãî èñïîëüçîâàíèÿ êîðîâ è èõ ðåïðîäóêòèâíîé ñïî-
ñîáíîñòè (òàáëèöà2). Ðåçóëüòàòû êëèíè÷åñêèõ íàáëþäå-
íèé è áèîõèìè÷åñêèõ èññëåäîâàíèé ïîçâîëÿþò ñäåëàòü
ñëåäóþùåå çàêëþ÷åíèå.

Çàêëþ÷åíèå

Âûïîëíåííîå èññëåäîâàíèå ïîçâîëèëî îáîñíîâàòü
ïðàêòè÷åñêîå èñïîëüçîâàíèå ÿíòàðíîé êèñëîòû â êîìïëåê-
ñå ñ ýíåðãåòèêîì ïðîïèëåíãëèêîëåì. Ïîëó÷åííàÿ êîìïîçè-
öèÿ  ïî ìåõàíèçìó äåéñòâèÿ ÿâëÿåòñÿ ýíåðãîìåòàáîëè÷åñ-
êîé. Åå ïðèìåíåíèå îáåñïå÷èâàåò áûñòðóþ è  ýôôåêòèâ-

íóþ  êîððåêöèþ ïàòîáèîõèìè÷åñêèõ ïðîöåññîâ ïðîòåêàþ-
ùèõ ïî òèïó ìåòàáîëè÷åñêîãî àöèäîçà,  êåòîàöèäîçà.  æè-
ðîâîé ãåïàòîëîãèè. Â óñëîâèÿõ ïðîèçâîäñòâà ýòî ïîçâîëÿåò
äîñòè÷ü ïîçèòèâíûõ ðåçóëüòàòîâ îáåñïå÷åíèÿ çäîðîâüÿ è
ðåïðîäóêòèâíîé ñïîñîáíîñòè  âûñîêîïðîäóêòèâíûõ êîðîâ
ïðè 10 êðàòíîì  ñíèæåíèè êóðñà  ïðèìåíåíèÿ ïðîïèëåíãëè-
êîëÿ. À ýòî äåëàåò ýêîíîìè÷åñêè ðåíòàáåëüíûì   øèðîêîå
ïðèìåíåíèå ïðîïèëåíãëèêîëÿ  â ìîëî÷íîì æèâîòíîâîä-
ñòâå. Ìåòîäîëîãèÿ ïîëó÷åíèÿ ýíåðãîìåòàáîëè÷åñêîãî ñî-
ñòàâà íà îñíîâå ïðîïèëåíãëèêîëÿ â êîìáèíàöèè ñ ÿíòàðíîé
êèñëîòîé ïðåäñòàâëåíà  â  ïàòåíòå  ÐÔ ¹2674682 "Ýíåðãî-
ìåòàáîëè÷åñêèé ñîñòàâ äëÿ ïðîôèëàêòèêè è ëå÷åíèÿ êåòîçà
è æèðîâîãî ãåïàòîçà" îò 28.12.2018.
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Ôàëüñèôèêàò íå ïðîéäåò / Counterfeit will not work

Ïðåññ-ðåëèç/ Press-release

Ñïåöèàëèñòû õèìèêî-òîêñèêîëîãè÷åñêîãî îòäåëà  ïîä-
âåäîìñòâåííîãî Ðîññåëüõîçíàäçîðó ÔÃÁÓ "Áåëãîðîäñêàÿ
ìåæîáëàñòíàÿ âåòåðèíàðíàÿ ëàáîðàòîðèÿ" ïîäòâåðäèëè
ñâîþ êîìïåòåíòíîñòü óñïåøíûì ó÷àñòèåì â ðàóíäå ïðî-
ôåññèîíàëüíîãî òåñòèðîâàíèÿ, ïðîâîäèìîãî ìåæäóíàðîä-
íîé îðãàíèçàöèåé FAPAS® (Food Analysis Performance
Assessment Scheme).

Ïî îöåíêå êîîðäèíàòîðà ìåæëàáîðàòîðíûõ ñðàâíè-

òåëüíûõ èñïûòàíèé (ÌÑÈ), ðåçóëüòàòû ëàáîðàòîðèè ïðè îï-
ðåäåëåíèè æèðíî-êèñëîòíîãî ñîñòàâà ñïðåäà, êîòîðûé ÿâëÿ-
åòñÿ îñíîâíûì ïîêàçàòåëåì ïðè óñòàíîâëåíèè ôàëüñèôèêà-
öèè ñëèâî÷íîãî ìàñëà, ïðèçíàíû óäîâëåòâîðèòåëüíûìè.

ÔÃÁÓ "Áåëãîðîäñêàÿ ÌÂË" ïîäòâåðäèëà êîìïåòåíò-
íîñòü ñâîèõ ñïåöèàëèñòîâ è äîñòîâåðíîñòü ïðèìåíÿåìûõ
àíàëèòè÷åñêèõ ìåòîäîâ.

Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà
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Êëþ÷åâûå ñëîâà: ñêðèíèíã íîâûõ áèîëîãè÷åñêè àê-
òèâíûõ ñóáñòàíöèé, ïðîèçâîäíûå íèòðîïèðèäèíà, ïðîòèñ-
òîöèäíàÿ è àíòèáàêòåðèàëüíàÿ àêòèâíîñòü.

Ðåçþìå. Öåëü äàííîé ðàçðàáîòêè – ñèíòåç  íîâûõ ïðî-
èçâîäíûõ íèòðîïèðèäèíà è èçó÷åíèå èõ áèîëîãè÷åñêîé
àêòèâíîñòè â îòíîøåíèè áàêòåðèé è ïðîñòåéøèõ, ÷òî ïðåä-
ñòàâëÿåòñÿ âåñüìà ñóùåñòâåííûì äëÿ ðåøåíèÿ õîçÿéñòâåí-
íûõ ïðîáëåì, ñâÿçàííûõ ñ âîçðàñòàþùåé ëåêàðñòâåííîé
óñòîé÷èâîñòüþ áàêòåðèé, à òàêæå îáóñëîâëåííûõ ðàñïðîñ-
òðàíåíèåì ýéìåðèîçíîé èíâàçèè ñðåäè ìëåêîïèòàþùèõ
æèâîòíûõ, ïòèö è ðûá.

Ïîñòàâëåííàÿ öåëü äîñòèãíóòà òåì, ÷òî â êà÷åñòâå ñî-
åäèíåíèé, îáëàäàþùèõ ñî÷åòàííûì àíòèáàêòåðèàëüíûì è
ïðîòèñòîöèäíûì äåéñòâèåì âûñîêîãî óðîâíÿ ïðåäëîæåíû
ðàçðàáîòàííûå â ÑÊÇÍÈÂÈ ïðîèçâîäíûå íèòðîïèðèäèíà.
Îäíèìè èç ãëàâíûõ òðåáîâàíèé ê íîâûì ñèíòåòè÷åñêèì
ëåêàðñòâåííûì ñðåäñòâàì ÿâëÿåòñÿ äîñòóïíîñòü èñõîäíûõ
ðåàãåíòîâ è îòíîñèòåëüíàÿ ïðîñòîòà ìåòîäîâ ñèíòåçà âêóïå
ñ âûñîêèìè âûõîäàìè êîíå÷íîé ïðîäóêöèè. Â êà÷åñòâå
èñõîäíîãî ñîåäèíåíèÿ íàìè èñïîëüçîâàí äîñòóïíûé 2-
õëîð-5-íèòðîïèðèäèí, ðåàêöèåé êîòîðîãî ñ ìåðêàïòîïðî-
èçâîäíûìè àçîòèñòîãî ãåòåðîöèêëà áåíçèìèäàçîëà (2-ìåð-
òàïòî- è 2-ìåðêàòîìåòèëáåíçèìèäàçîëîâ) ïîëó÷åíû ñ âû-
õîäàìè 85–90% ïðîìåæóòî÷íûå íåñèììåòðè÷íûå ñóëüôè-
äû, âêëþ÷àþùèå ÿäðà ïèðèäèíà è áåíçèìèäàçîëà. Îêèñëå-
íèå ñóëüôèäîâ â êîíå÷íûå ïðîäóêòû (ñóëüôîíû) ïðîâîäè-

Protistocidal and antibacterial activity
of new nitropyridine derivatives
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Abstract.  The purpose of this development is to synthesize
nitropyridine derivatives and study their biological activity with
regard to bacteria and protozoa, which seems to be very important
for solving problems associated with the increasing drug
resistance of bacteria, as well as due to the spread of eimeriosis
invasion in mammals of animals, birds and fish.

The goal has been achieved by the fact that the compounds
with combined antibacterial and high level protistocidal action
have been proposed as compounds developed in SKSNIVI by
nitropyridine derivatives. One of the main requirements to new
synthetic drugs is availability of initial reagents and relative
simplicity of synthesis methods together with high yield of the
final product. As an initial compound, we used the available 2-
chloro-5-nitropyridine, by the reaction of which the intermediate
asymmetric sulfides, including pyridine and benzimidazole
nuclei, were obtained with the yields of 85-90%. Oxidation of
sulfides into final products (sulfones) was performed with the
use of various oxidizing agents: periodic acid, N-
bromosuccinimide, potassium permanganate, Karo acid. The
best results were obtained by using hydrogen peroxide and
acetic acid as solvents. The yield under these conditions was 70-
80%. The purity of products was 90 - 95%. For additional
purification recrystallization from aqueous dimethylformamide
was used. Frequency of purified products was 97 - 98%. When
using other solvents (ethanol, isopropanol, propanol, butyl
alcohol) the purity of the end products was 93 - 96%.

Synthesized nitropyridine derivatives have a protistocidal
activity many times higher than the activity of antiprotozoic
drugs (delagil 4-5 times, tetrazuril more than 30 times), and also
have antibacterial activity in liquid nutrient media that exceeds
the activity of ciprofloxacin comparison drug in 4 times in
relation to E. coli and equal activity of ciprofloxacin in relation
to gold staphylococcus aureus. Nitropyridine derivatives are
also active with respect to bacterial cultures in a dense nutrient
medium.
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íîãî äèìåòèëôîðìàìèäà. ×èñòîòà î÷èùåííûõ ïðîäóêòîâ

Çóáåíêî À.À.
Zubenko A.A.

Ïðîòèñòîöèäíàÿ è àíòèáàêòåðèàëüíàÿ àêòèâíîñòü íîâûõ ïðîèçâîäíûõ íèòðîïèðèäèíà / Çóáåíêî À.À. [è äð.] //
Âåòåðèíàðèÿ è êîðìëåíèå. - 2020. - ¹6. Ñ. 23-25.
Protistocidal and antibacterial activity of new nitropyridine derivatives / Zubenko A.A. [et. al.] // Veterinaria i kormlenie. -
2020. - ¹6. Ð. 23-25.
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ñîñòàâëÿëà 97 – 98%. Ïðè èñïîëüçîâàíèè äðóãèõ ðàñòâîðè-
òåëåé (ýòàíîë, èçîïðîïàíîë, ïðîïàíîë, áóòèëîâûé ñïèðò)
÷èñòîòà êîíå÷íûõ ïðîäóêòîâ ñîñòàâëÿëà 93 – 96%

Ñèíòåçèðîâàííûå ïðîèçâîäíûå íèòðîïèðèäèíà îáëà-
äàþò ïðîòèñòîöèäíîé àêòèâíîñòüþ ìíîãîêðàòíî ïðåâû-
øàþùåé àêòèâíîñòü àíòèïðîòîçîéíûõ ïðåïàðàòîâ (äåëà-
ãèëà â 4–5 ðàç, òîëòðàçóðèëà áîëåå ÷åì â 30 ðàç), à òàêæå
îáëàäàþò àíòèáàêòåðèàëüíîé àêòèâíîñòüþ  â æèäêîé ïèòà-
òåëüíîé ñðåäå ïðåâûøàþùåé àêòèâíîñòü ïðåïàðàòà ñðàâ-
íåíèÿ öèïðîôëîêñàöèíà â 4 ðàçà â îòíîøåíèè êèøå÷íîé
ïàëî÷êè è ðàâíîé àêòèâíîñòè öèïðîôëîêñàöèíà â îòíîøå-
íèè çîëîòèñòîãî ñòàôèëîêîêêà. Ïðîèçâîäíûå íèòðîïèðè-
äèíà òàêæå àêòèâíû â îòíîøåíèè áàêòåðèàëüíûõ êóëüòóð â
óñëîâèÿõ ïëîòíîé ïèòàòåëüíîé ñðåäû.

Ââåäåíèå

Èíòåíñèôèêàöèÿ ïîèñêà àíòèáàêòåðèàëüíûõ ñðåäñòâ
íåîáõîäèìà ââèäó áûñòðî ðàçâèâàþùåéñÿ ðåçèñòåíòíîñòè
ìèêðîîðãàíèçìîâ ê èçâåñòíûì ïðåïàðàòàì. Ýòîò ïðîöåññ
íå çíàåò ãðàíèö è äîñòèã òàêèõ ìàñøòàáîâ, ÷òî òðåáóåò
íåîòëîæíûõ è ñêîîðäèíèðîâàííûõ äåéñòâèé íà íàöèî-
íàëüíîì, ðåãèîíàëüíîì è ãëîáàëüíîì óðîâíÿõ (WHA58.27
Improving the containment of antimicrobial resistance). Ñèñòå-
ìàòè÷åñêîå âûÿâëåíèå óñòîé÷èâûõ øòàììîâ ìèêðîîðãà-
íèçìîâ íà÷àëîñü â Ðîññèéñêîé Ôåäåðàöèè íåñêîëüêî äåñÿ-
òèëåòèé íàçàä. Ïðè äëèòåëüíîì ïðèìåíåíèè îäíèõ è òåõ æå
àíòèáàêòåðèàëüíûõ ïðåïàðàòîâ ïðîèñõîäèò ñåëåêöèÿ óñ-
òîé÷èâûõ ê íèì ïîïóëÿöèé ìèêðîîðãàíèçìîâ, âîçáóäèòå-
ëåé ðàçëè÷íûõ áîëåçíåé ïðè ðåçêîì ñíèæåíèè ëå÷åáíîé
ýôôåêòèâíîñòè ïðèìåíÿåìûõ ñðåäñòâ. Â ðàìêàõ Ðàñïîðÿ-
æåíèÿ ïðàâèòåëüñòâà Ðîññèéñêîé Ôåäåðàöèè îò 25.09.2017ã
ïî óòâåðæäåíèþ "Ñòðàòåãèè ïðåäóïðåæäåíèÿ àíòèìèêðîá-
íîé ðåçèñòåíòíîñòè â Ðîññèéñêîé Ôåäåðàöèè" ïðèäàåòñÿ
îñîáîå çíà÷åíèå ñîçäàíèþ àíòèèíôåêöèîííûõ ñðåäñòâ
íåàíòèáèîòè÷åñêîé ïðèðîäû. Ïðîèçâîäíûå àçîòñîäåðæà-
ùèõ ãåòåðîöèêëîâ ñ íåïîäåë¸ííîé (ñâîáîäíîé) ïàðîé ýëåê-
òðîíîâ (ïèðèäèíà, èìèäàçîëà, áåíçèìèäàçîëà è äðóãèõ)
îáëàäàþò ðàçíîîáðàçíîé áèîëîãè÷åñêîé àêòèâíîñòüþ âêó-
ïå ñ íèçêîé òîêñè÷íîñòüþ, ïîýòîìó ïîèñê ëå÷åáíûõ ïðåïà-
ðàòîâ â ýòîé îáëàñòè, èçäàâíà è ïîñòîÿííî ïðèâëåêàåò
èññëåäîâàòåëåé. Ñèíòåçèðîâàííûå â ÑÊÇÍÈÂÈ ïðîèçâîä-
íûå íèòðîïèðèäèíà îòíîñÿòñÿ ê ýòîé ãðóïïå ñîåäèíåíèé.
Ýòè âåùåñòâà íå îòíîñÿòñÿ ê àíòèáèîòèêàì, íèòðîôóðàíàì
èëè ñóëüôàíèëàìèäàì.

Öåëüþ äàííîãî èññëåäîâàíèÿ áûë ñèíòåç íîâûõ ïðîèç-
âîäíûõ íèòðîïèðèäèíà, îáëàäàþùèõ îäíîâðåìåííî ïðî-
òèñòîöèäíîé è àíòèáàêòåðèàëüíîé àêòèâíîñòüþ, ÷òî ïðåä-
ñòàâëÿåòñÿ âåñüìà ñóùåñòâåííûì äëÿ ðåøåíèÿ õîçÿéñòâåí-
íûõ ïðîáëåì, ñâÿçàííûõ ñ âîçðàñòàþùåé ëåêàðñòâåííîé
óñòîé÷èâîñòüþ áàêòåðèé, à òàêæå ñâÿçàííûõ ñ äîñòàòî÷íî
øèðîêèì ðàñïðîñòðàíåíèåì ýéìåðèîçíîé èíâàçèè ñðåäè
ìëåêîïèòàþùèõ æèâîòíûõ, ïòèö è ðûá.

Ìàòåðèàëû è ìåòîäû

Ñèíòåç ñîåäèíåíèé îñóùåñòâëÿëè ñ èñïîëüçîâàíèåì
êàê èçâåñòíûõ ìåòîäîâ ñèíòåçà îðãàíè÷åñêèõ ñîåäèíåíèé,
îïèñàííûõ â ìíîãî÷èñëåííûõ ðóêîâîäñòâàõ, òàê è ñ ïðèìå-
íåíèåì ðàçðàáîòàííûõ íàìè ìåòîäîâ, èçëîæåííûõ â îïè-
ñàíèè ê íàøåìó ïàòåíòó ÐÔ ¹ 2394824 è â íàøèõ ñòàòüÿõ
è òåçèñàõ [1, 2].

Àíòèáàêòåðèàëüíóþ àêòèâíîñòü èçó÷àëè â æèäêîé ïè-
òàòåëüíîé ñðåäå ìåòîäîì ñåðèéíûõ ðàçâåäåíèé [3], àêòèâ-
íîñòü îöåíèâàëè â ìêã/ìë è ìåòîäîì  äèôôóçèè â àãàð [6] ,
àêòèâíîñòü â ýòîì ñëó÷àå îöåíèâàëè ïî âåëè÷èíå çîíû
çàäåðæêè ðîñòà êóëüòóðû (ìì). Íà ïåðâîì ýòàïå (ñêðèíèíã
àêòèâíûõ ñîåäèíåíèé) èñïîëüçîâàëè äâå êóëüòóðû: E.coli è
St.aureus. Ïðåïàðàòàìè ñðàâíåíèÿ áûëè ôóðàçîëèäîí è
öèïðîôëîêñàöèí. Ìåòîäèêè â íàøåé ìîäèôèêàöèè â ïåðå-
âîäå íà àíãëèéñêèé ÿçûê îïóáëèêîâàíû â âûñîêî ðåéòèíãî-
âîì çàðóáåæíîì æóðíàëå [9, 10].

Ïðîòèñòîöèäíóþ àêòèâíîñòü íîâûõ ñîåäèíåíèé èçó÷à-
ëè ìåòîäîì ñåðèéíûõ ðàçâåäåíèé ïî ðàçðàáîòàííîé íàìè è
èçëîæåííîé â ïðåäûäóùèõ ðàáî÷èõ ïðîãðàììàõ è â íàøèõ
ïóáëèêàöèÿõ ìåòîäèêå [7] íà êóëüòóðå ïðîñòåéøèõ âèäà
Colpoda steinii è äðóãèõ íà ñðåäàõ, îïèñàííûõ â êíèãå
"Ìåòîäû ýêñïåðèìåíòàëüíîé õèìèîòåðàïèè" [3]. Îöåíè-
âàëè àêòèâíîñòü ïî âåëè÷èíå ìèíèìàëüíîé èíãèáèðóþùåé
êîíöåíòðàöèè ñîåäèíåíèÿ (ìêã/ìë).

Ðåçóëüòàòû èññëåäîâàíèÿ

Ñèíòåçèðîâàíû ñîåäèíåíèÿ îáùåé ôîðìóëû 1:
Ñõåìà 1
Òàêèì îáðàçîì, ïðîèçâîäíûå íèòðîïèðèäèíà îáëàäà-

þò ïðîòèñòîöèäíîé àêòèâíîñòüþ ìíîãîêðàòíî ïðåâûøàþ-
ùåé àêòèâíîñòü ïðåïàðàòà ñðàâíåíèÿ òîëòðàçóðèëà; 1à – â
156 ðàç, 1á – â 32 ðàçà è äåëàãèëà 1à – â 19,5 ðàçà, 1á – â 4,75
ðàçà.

Àíòèáàêòåðèàëüíóþ àêòèâíîñòü íîâûõ ñîåäèíåíèé
èçó÷àëè íà æèäêèõ ïèòàòåëüíûõ ñðåäàõ ìåòîäîì ñåðèéíûõ

ðàçâåäåíèé. Íà ïåðâîì ýòàïå
(ñêðèíèíã àêòèâíûõ ñîåäèíåíèé)
èñïîëüçîâàëè äâå êóëüòóðû: E.coli
F50 è St.aureus 6538Ð. Ïðåïàðàòà-
ìè ñðàâíåíèÿ áûëè ôóðàçîëèäîí
è öèïðîôëîêñàöèí.

Ìåòîäèêà â íàøåé ìîäèôèêà-
öèè â ïåðåâîäå íà àíãëèéñêèé ÿçûê
îïóáëèêîâàíà â âûñîêî ðåéòèíãî-
âîì çàðóáåæíîì æóðíàëå [10].
Ðåçóëüòàòû ïðåäñòàâëåíû â òàá-
ëèöå 2 .

Òàêèì îáðàçîì, îáà ñîåäèíå-
íèÿ â æèäêîé ïèòàòåëüíîé ñðåäå
ïîäàâëÿþò ðîñò êàê ãðàìïîëîæè-
òåëüíûõ, òàê è ãðàìîòðèöàòåëü-
íûõ áàêòåðèé. Ïðîèçâîäíîå íèò-
ðîïèðèäèíà 1à îáëàäàåò àíòèáàê-
òåðèàëüíîé àêòèâíîñòüþ, ðàâíîé
àêòèâíîñòè ïðåïàðàòà ñðàâíåíèÿ,
à â îòíîøåíèè E.coli, ïðåâîñõîäÿ-
ùåé å¸ â 4 ðàçà. Ñîåäèíåíèå 1 á
òàêæå äåìîíñòðèðóåò àíòèáàêòå-
ðèàëüíóþ àêòèâíîñòü âûñîêîãî
óðîâíÿ, õîòÿ è óñòóïàåò àêòèâíîñ-
òè öèïðîôëîêñàöèíà.
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Òàêèì îáðàçîì, ïðîèçâîäíûå íèòðîïèðèäèíà 1à è 1á
ïîäàâëÿþò ðîñò ãðàìîòðèöàòåëüíûõ è ãðàìïîëîæèòåëü-
íûõ áàêòåðèé íà ïëîòíîé ïèòàòåëüíîé ñðåäå. Óðîâåíü àê-
òèâíîñòè ïðîèçâîäíûõ íèòðîïèðèäèíà ðàâåí àêòèâíîñòè
ïðåïàðàòà ñðàâíåíèÿ ôóðàçîëèäîíà.

Çàêëþ÷åíèå

Ñèíòåçèðîâàííûå ïðîèçâîäíûå íèèòðîïèðèäèíà îá-
ëàäàþò ðàçíûìè âèäàìè áèîëîãè÷åñêîé àêòèâíîñòè. Îñî-
áîå çíà÷åíèå èìååò ôàêò òîãî, ÷òî âåùåñòâà äåìîíñòðèðó-
þò ñî÷åòàííóþ àíòèïðîòîçîéíóþ è àíòèáàêòåðèàëüíóþ
àêòèâíîñòü âûñîêîãî óðîâíÿ.
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Ïðåññ-ðåëèç/ Press-release

Â Ñàìàðå çà íàðóøåíèå çàêîíîäàòåëüñòâà ïðè ïðîèç-
âîäñòâå ìÿñíîé ïðîäóêöèè ê îòâåòñòâåííîñòè ïðèâëå÷åíî
äîëæíîñòíîå ëèöî ïðåäïðèÿòèÿ

Óïðàâëåíèåì Ðîññåëüõîçíàäçîðà ïî Ñàìàðñêîé îáëàñ-
òè áûëà ïðîâåäåíà âíåïëàíîâàÿ âûåçäíàÿ ïðîâåðêà â îòíî-
øåíèè þðèäè÷åñêîãî ëèöà ÎÎÎ "Çîëóøêà-Ìåòàëëèñò" (ã.
Ñàìàðà).

Â ðàìêàõ ïèùåâîãî ìîíèòîðèíãà íà ÎÎÎ "Çîëóøêà-
Ìåòàëëèñò" â ñåíòÿáðå 2020 ãîäà áûë ïðîèçâåäåí îòáîð
ïðîá ìÿñíîé ïðîäóêöèè (êîëáàñà âàðåíàÿ êàòåãîðèè À).
Îáðàçöû áûëè íàïðàâëåíû â èñïûòàòåëüíûé öåíòð ïîäâå-
äîìñòâåííîãî Ðîññåëüõîçíàäçîðó ÔÃÁÓ "Öåíòðàëüíàÿ íà-
ó÷íî-ìåòîäè÷åñêàÿ âåòåðèíàðíàÿ ëàáîðàòîðèÿ".

Íà îñíîâàíèè ðåçóëüòàòîâ ëàáîðàòîðíûõ èññëåäîâà-
íèé â îáðàçöå êîëáàñû áûëî îáíàðóæåíî ïðèñóòñòâèå  ïðî-
òèâîìèêðîáíîãî âåòåðèíàðíîãî ïðåïàðàòà - ýíðîôëîêñà-
öèíà. Òàêæå â õîäå ïðîâåðêè âûÿâëåíû è äðóãèå íàðóøå-
íèÿ. Â ÷àñòíîñòè, íà ïðåäïðèÿòèè îòñóòñòâóþò çàêðûâàþ-
ùèåñÿ ïðîìàðêèðîâàííûå ¸ìêîñòè äëÿ ñáîðà è õðàíåíèÿ
îòõîäîâ èç æèâîòíûõ òêàíåé. Â îðãàíèçàöèè îòñóòñòâóåò
êîíòðîëü ñîäåðæàíèÿ áåíçàïèðåíà â ïðîãðàììå ïðîèçâîä-
ñòâåííîãî êîíòðîëÿ â ïðîöåññå êîï÷åíèÿ ïðîäóêöèè. Ãèãè-

åíè÷åñêèå íîðìàòèâû áåçîïàñíîñòè ìÿñíîé ïðîäóêöèè (ñî-
ñèñêè "Ãîâÿæüè") íå ñîîòâåòñòâóþò òðåáîâàíèÿì íà ïîêà-
çàòåëè îáùåãî ôîñôîðà, òàêæå îíè íå èññëåäîâàíû íà
äèîêñèíû è ïëåñåíü. Â õîëîäèëüíîé êàìåðå ãîòîâàÿ ïðî-
äóêöèÿ õðàíèòñÿ íåïðàâèëüíî - âïëîòíóþ ê ñòåíàì ìåæäó
øòàáåëÿìè.

Íà îñíîâàíèè âûÿâëåííûõ íàðóøåíèé â îòíîøåíèè
äîëæíîñòíîãî ëèöà ÎÎÎ "Çîëóøêà-Ìåòàëëèñò" áûë ñî-
ñòàâëåí ïðîòîêîë îá àäìèíèñòðàòèâíîì ïðàâîíàðóøåíèè
ïî ÷. 1 ñò. 14.43 ÊîÀÏ ÐÔ è âûíåñåíî ïîñòàíîâëåíèå î
ïðèâëå÷åíèè ê àäìèíèñòðàòèâíîé îòâåòñòâåííîñòè â âèäå
äåíåæíîãî øòðàôà.

Â äîáðîâîëüíîì ïîðÿäêå è â óñòàíîâëåííûé çàêîíîäà-
òåëüñòâîì ñðîê øòðàô îïëà÷åí íå áûë, â îòíîøåíèè äîëæ-
íîñòíîãî ëèöà ÎÎÎ "Çîëóøêà-Ìåòàëëèñò" áûëî âîçáóæäå-
íî äåëî îá àäìèíèñòðàòèâíîì ïðàâîíàðóøåíèè, ìàòåðèà-
ëû äåëà áûëè íàïðàâëåíû ïî ïîäâåäîìñòâåííîñòè äëÿ ðàñ-
ñìîòðåíèÿ â Ìèðîâîé ñóä.

Ïîñòàíîâëåíèåì ìèðîâîãî ñóäüè Îêòÿáðüñêîãî ñóäåá-
íîãî ðàéîíà Ñàìàðû äîëæíîñòíîå ëèöî ïðèçíàíî âèíîâ-
íûì â ñîâåðøåíèè àäìèíèñòðàòèâíîãî ïðàâîíàðóøåíèÿ.

 Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà

Êîëáàñà ñ  ïðîòèâîìèêðîáíûì âåòåðèíàðíûì ïðåïàðàòîì

Sausage with antimicrobial veterinary drug
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Ðåçþìå. Ðàçâèâàþùàÿñÿ ðåçèñòåíòíîñòü ìèêðîîðãà-
íèçìîâ ê èçâåñòíûì ïðåïàðàòàì îáóñëîâëèâàåò ïðîöåññ
èíòåíñèôèêàöèè ïîèñêà àíòèáàêòåðèàëüíûõ ñðåäñòâ. Ïî-
ñêîëüêó ïðîöåññ ðàçâèòèÿ è ðàñïðîñòðàíåíèÿ ëåêàðñòâåí-
íîé óñòîé÷èâîñòè ìèêðîîðãàíèçìîâ íå çíàåò ãðàíèö è
äîñòèã òàêèõ ìàñøòàáîâ, òî òðåáóþòñÿ íåîòëîæíûå è ñêî-
îðäèíèðîâàííûå äåéñòâèÿ íà íàöèîíàëüíîì, ðåãèîíàëü-
íîì è ãëîáàëüíîì óðîâíÿõ.

Îäíèì èç íàïðàâëåíèé áîðüáû ñ ïîÿâëåíèåì ðåçèñòåí-
òíûõ øòàììîâ ìèêðîîðãàíèçìîâ ÿâëÿåòñÿ ðàçóìíîå îãðà-
íè÷åíèå ïðèìåíåíèÿ àíòèáèîòèêîâ â âåòåðèíàðíîé ìåäè-
öèíå, à òàêæå èñïîëüçîâàíèå ïðåïàðàòîâ, ê êîòîðûì ïîÿâ-
ëåíèå ðåçèñòåíòíûõ øòàììîâ ìèêðîîðãàíèçìîâ ïðîèñõî-
äèò îòíîñèòåëüíî ìåäëåííî.Íàçâàííûì òðåáîâàíèÿì îòâå-
÷àþò ïîâåðõíîñòíî àêòèâíûå âåùåñòâà, â òîì ÷èñëå àìèäû
æèðíûõ êèñëîò, îáëàäàþùèå ðàçëè÷íîé áèîëîãè÷åñêîé
àêòèâíîñòüþ è ñóììîé ïîëåçíûõ ñâîéñòâ, íåîáõîäèìûõ
äëÿ ðàçðàáîòêè âåòåðèíàðíûõ ëåêàðñòâåííûõ ñðåäñòâ. Â
Ñåâåðî-Êàâêàçñêîì çîíàëüíîì íàó÷íî-èññëåäîâàòåëüñêîì
âåòåðèíàðíîì èíñòèòóòå ñèíòåç è ñêðèíèíã íîâûõ ñîåäèíå-
íèé ñ âûñîêîé àíòèìèêðîáíîé àêòèâíîñòüþ íàïðàâëåí íà
ñîåäèíåíèÿ íåàíòèáèîòè÷åñêîãî ïðîèñõîæäåíèÿ. Â ðåçóëü-
òàòå ïðîâåäåííûõ èññëåäîâàíèé ïðåäëîæåíû  äâà ñîåäèíå-
íèÿ èç ðÿäà àìèäîâ æèðíûõ êèñëîò â êà÷åñòâå àêòèâíî
äåéñòâóþùèõ âåùåñòâ äëÿ ëå÷åíèÿ æèâîòíûõ ïðè ìàñòèòàõ.

Ïðåïàðàòû "ÀÎÊÂÅÒ" è "ÀÌÊÂÅÒ" ïðåäëàãàþòñÿ â
êà÷åñòâå àíòèáèîòèêîçàìåùàþùèõ ñðåäñòâ â âåòåðèíàð-
íîé ìåäèöèíå. Â êà÷åñòâå àêòèâíî äåéñòâóþùèõ âåùåñòâ
ïðåïàðàòû ñîäåðæàò êàòèîííûå ïîâåðõíîñòíî-àêòèâíûå
ñîåäèíåíèÿ èç ðÿäà àìèäîâ æèðíûõ êèñëîò: "ÀÎÊÂÅÒ" –
N- (3-äèìåòèëàìèíîïðîïèë) àìèäà îëåèíîâîé êèñëîòû;
"ÀÌÊÂÅÒ" – N- (3-äèìåòèëàìèíîïðîïèë) àìèäà ìèðèñòè-
íîâîé êèñëîòû. Ïðåïàðàòû îáëàäàþò àíòèáàêòåðèàëüíû-

Development of new chemopreparations
for treatment of cows with mastitis
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alex1967.kovalenko@yandex.ru
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Abstract. The developing resistance of microorganisms to
known drugs determines the process of intensification of search
for antibacterial agents. As the process of development and
dissemination of drug resistance of microorganisms knows no
borders and has reached such scales, urgent and coordinated
action is required at the national, regional and global levels. One
way to combat the emergence of resistant strains of
microorganisms is to reasonably limit the use of antibiotics in
veterinary medicine, as well as the use of drugs for which the
emergence of resistant strains of microorganisms is relatively
slow. Surfactants, including amides of fatty acids, which have
different biological activity and the amount of useful properties
necessary for the development of veterinary medicines meet
these requirements. In the North Caucasus Zonal Veterinary
Research Institute, the synthesis and screening of new compounds
with high antimicrobial activity is aimed at compounds of
nonantibiotic origin. As a result of this research, two compounds
from a number of fatty acid amides were proposed as active
substances for treatment of animals with mastitis. Preparations
"AOKVET" and "AMKVET" are offered as antibiotic substitutes
in veterinary medicine. As active substances, the preparations
contain cationic surfactants from a number of fatty acid amides:
"AOKVET" - N-(3-dimethylaminopropyl) amide of oleic acid;
"AMKVET" - N-(3-dimethylaminopropyl) amide of myristic
acid. The preparations have antibacterial, wound healing and
growth-stimulating properties. The use of "AOKVET" and
"AMKVET" preparations for cow mastitis treatment ensures
the increase of curability level up to 95% and reduction of
treatment time. Use of oleic acid amide and mystic acid amide
as ADV s will eliminate or reduce the use of antibiotics in
mastitis treatment regimens. Treatment of cows with mastitis
with "AOKVET" and "AMKVET" instead of antibiotics will
reduce the spread of antibiotic-resistant microorganisms and
eliminate the possibility of milk contamination with antibiotics.
The pharmaceutical forms of AOKVET and AMKVET are low-
toxic, biodegradable and safe to handle.

Êîâàëåíêî À.Â.
Kovalenko A.V.

Äëÿ öèòèðîâàíèÿ / For citation

ìè, ðàíîçàæèâëÿþùèìè è ðîñòîñòèìóëèðóþùèìè ñâîé-
ñòâàìè. Èñïîëüçîâàíèå ïðåïàðàòîâ "ÀÎÊÂÅÒ" è "ÀÌÊ-
ÂÅÒ" äëÿ ëå÷åíèÿ êîðîâ ïðè ìàñòèòàõ îáåñïå÷èâàåò ïîâû-
øåíèå óðîâíÿ êóðàáåëüíîñòè äî 95% è ñîêðàùåíèå ñðîêîâ
ëå÷åíèÿ. Èñïîëüçîâàíèå àìèäà îëåèíîâîé êèñëîòû  è àìè-
äà ìèðèñòèíîâîé êèñäîòû â êà÷åñòâå ÀÄÂ ïîçâîëèò èñêëþ-
÷èòü èëè ñîêðàòèòü ïðèìåíåíèå àíòèáèîòèêîâ â ñõåìàõ
ëå÷åíèÿ ìàñòèòîâ. Ëå÷åíèå êîðîâ áîëüíûõ ìàñòèòàìè ïðå-
ïàðàòàìè "ÀÎÊÂÅÒ" è "ÀÌÊÂÅÒ" âìåñòî àíòèáèîòèêîâ
îáåñïå÷èâàåò ñíèæåíèå óðîâíÿ ðàñïðîñòðàíåíèÿ àíòèáèî-

Ðàçðàáîòêà íîâûõ õèìèîïðåïàðàòîâ äëÿ ëå÷åíèÿ êîðîâ ïðè ìàñòèòàõ / Êîâàëåíêî À.Â. [è äð.] // Âåòåðèíàðèÿ è
êîðìëåíèå. - 2020. - ¹6. Ñ. 26-28.
Development of new chemopreparations for treatment of cows with mastitis / Kovalenko A.V. [et. al.] // Veterinaria i
kormlenie. - 2020. - ¹6. Ð. 26-28.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 6-2020

   27

 Journal "Veterinaria i kormlenie"

Таблица 1. Антибактериальная активность N,N-

диметиламино-пропиламида миристиновой кислоты 1 

Table 1. Antibacterial activity of N,N-dimethylamine-propylamide 

of miristinii acid 1 

Препарат Минимальные 

бактериостатические 

концентрации, мкг/мл 

St.aureus E.coli 

Гидрохлорид соединения 1 6,25±0,1 6,25±0,1 

Сульфат соединения 1 6,25±0,1 6,25±0,1 

Цитрат соединения 1 6,25±0,1 6,25±0,1 

Лактат соединения 1 6,25±0,1 6,25±0,1 

Фосфат соединения 1 6,25±0,1 6,25±0,1 

Левомицетин 25±0,2 50±0,3 

òèêîðåçèñòåíòíûõ ìèêðîîðãàíèçìîâ è èñêëþ÷àåò âåðîÿò-
íîñòü êîíòàìèíàöèè ìîëîêà àíòèáèîòèêàìè. Ëåêàðñòâåí-
íûå ôîðìû ïðåïàðàòîâ "ÀÎÊÂÅÒ" è "ÀÌÊÂÅÒ" ìàëîòîê-
ñè÷íû, áèîäåãðàäèðóåìû è áåçîïàñíû â îáðàùåíèè.

Ââåäåíèå
Ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà (ÏÀÂ) â áèîëîãèè

èìåþò áîëüøîå çíà÷åíèå. Ñ èõ ïîìîùüþ ðåøàþòñÿ êàê
òåîðåòè÷åñêèå âîïðîñû ôóíêöèîíèðîâàíèÿ êëåòîê, òàê è
ïðèêëàäíûå çàäà÷è, ñâÿçàííûå ñ ðàçðàáîòêîé íîâûõ àíòè-
áàêòåðèàëüíûõ ÏÀÂ. Ê ïðèìåðó, ïåðñïåêòèâíîé àëüòåðíà-
òèâîé âèðóñíûì âåêòîðàì äîñòàâêè íóêëåèíîâûõ êèñëîò
ìîãóò ñòàòü ñèñòåìû íà îñíîâå àìôèôèëüíûõ ÏÀÂ, êîòî-
ðûå ñîñòîÿò èç äâóõ ãèäðîôîáíûõ öåïåé è äâóõ êàòèîííûõ
ãîëîâîê, ñâÿçàííûõ ìåæäó ñîáîé ñ ïîìîùüþ ëèíêåðà [11].

Â ðàáîòå [10] ñäåëàíà îöåíêà ïåðñïåêòèâ èñïîëüçîâà-
íèÿ êàòèîííûõ ÏÀÂ äëÿ ñîçäàíèÿ íàíî ÷àñòèö, âêëþ÷àþ-
ùèõ ëåêàðñòâåííûå ïðåïàðàòû. Áèîäåãðàäèðóåìûå ÏÀÂ
íà îñíîâå ëèçèíà áûëè èñïîëüçîâàíû â êà÷åñòâå óñèëèòå-
ëåé âñàñûâàíèÿ ìåñòíûõ àíåñòåòèêîâ ÷åðåç êîæíûé ïîêðîâ
[9]. Àâòîðû ïîêàçàëè òàêæå, ÷òî âûáðàííûå ÏÀÂ íå îêàçû-
âàþò âðåäíîãî âîçäåéñòâèÿ íà ñòðóêòóðó êîæè. Àâòîðû [8]
ïîêàçàëè, ÷òî ÏÀÂ ìîãóò îáðàçîâûâàòü àãðåãàòû ñ âêëþ÷å-
íèåì ëåêàðñòâåííûõ ñðåäñòâ ñ êîíòðîëèðóåìûì âûñâî-
áîæäåíèåì ëåêàðñòâåííûõ ìîëåêóë. Ðîññèéñêèå ó÷åíûå
èçó÷àþò àíòèáàêòåðèàëüíûå, èììóíîñòèìóëèðóþùèå, àí-
òèâèðóñíûå ñâîéñòâà ðàçëè÷íûõ ÏÀÂ, ðàçðàáàòûâàþò ñïî-
ñîáû èõ ïðèìåíåíèÿ â âåòåðèíàðíîé ìåäèöèíå [1, 2, 3, 5, 7].

Â ñâîåé ðàáîòå ìû èñïîëüçîâàëè êàòèîííûå ÏÀÂ èç
ðÿäà àìèäîâ æèðíûõ êèñëîò, êîòîðûå îïèñàíû â íàøèõ
ñòàòüÿõ [4, 6] è ïàòåíòàõ (¹2535138, ¹2524634, ¹2526166).
Ñèíòåç èõ áûë ïðîâåäåí ñ ó÷åòîì âûÿâëåííûõ çàâèñèìîñ-
òåé ñòðîåíèå - áèîëîãè÷åñêàÿ àêòèâíîñòü - òîêñè÷íîñòü.

Ïðèíöèïèàëüíî âàæíî, ÷òî â ðàáîòå â êà÷åñòâå ãëàâ-
íûõ ñîåäèíåíèé áûëè èñïîëüçîâàíû ñîåäèíåíèÿ, ñîäåðæà-
ùèå íå êâàòåðíèçîâàííóþ àìèííóþ ôóíêöèþ, òî åñòü,
ãèäðîôèëüíàÿ ÷àñòü ÏÀÂ ñîäåðæèò òðåòè÷íóþ àìèíîãðóï-
ïó. Ýòîò âûáîð ñäåëàí ïîòîìó, ÷òî íàìè âïåðâûå óñòàíîâ-
ëåíî ðàçëè÷èå â áèîëîãè÷åñêîì äåéñòâèè êâàòåðíèçîâàí-
íûõ è íåêâàòåðíèçîâàííûõ ÏÀÂ. Ìû óñòàíîâèëè, ÷òî íå-
êâàòåðíèçîâàííûå ÏÀÂ èìåþò in vitro òàêóþ æå àíòèáàêòå-
ðèàëüíóþ è ïðîòèñòîöèäíóþ àêòèâíîñòü, êàê è èõ êâàòåð-
íèçîâàííûå ïðîèçâîäíûå, îäíàêî â óñëîâèÿõ in vivo ñîåäè-
íåíèÿ ñî ñâîáîäíîé (íå êâàòåðíèçîâàííîé) àìèíîãðóïïîé
èìåþò ñóùåñòâåííûå ïðåèìóùåñòâà, òàê êàê îíè ìîãóò
àäñîðáèðîâàòüñÿ ýïèòåëèåì ñëèçèñòûõ îáîëî÷åê êàê â ôîð-
ìå ñîëè, òàê è â âèäå ñâîáîäíîãî îñíîâàíèÿ, êîòîðîå ìîæåò
ñâÿçûâàòüñÿ ñ ñóëüôî- è êàðáîêñè - ãðóïïàìè.

Â ïðîöåññå ïîèñêà íîâûõ ñîåäèíåíèé ñ áèîëîãè÷åñêîé
àêòèâíîñòüþ íàìè îòêðûòî ìíîãîãðàííîå âëèÿíèå êàòèîí-
íûõ ïîâåðõíîñòíî-àêòèâíûõ âåùåñòâ êàê íà ìèêðîîðãà-
íèçìû (àíòèáàêòåðèàëüíàÿ è ïðîòèñòîöèäíàÿ àêòèâíîñòü),
òàê è íà îðãàíèçì ñåëüñêîõîçÿéñòâåííîé ïòèöû è æèâîò-
íûõ, êîòîðîå âûðàæàåòñÿ â ðîñòîñòèìóëèðóþùåì, èììó-
íîñòèìóëèðóþùåì è ëå÷åáíîì ýôôåêòàõ.

Ñóììà óñòàíîâëåííûõ ïîëåçíûõ ñâîéñòâ àìèäîâ æèð-
íûõ êèñëîò ïîçâîëèëà ïðåäïîëîæèòü âîçìîæíîñòü èõ èñ-
ïîëüçîâàíèÿ â êà÷åñòâå àíòèìèêðîáíûõ ñðåäñòâ ñ öåëüþ
ðàçðàáîòêè âåòåðèíàðíûõ ïðåïàðàòîâ äëÿ ëå÷åíèÿ æèâîò-

íûõ ïðè çàáîëåâàíèÿõ, îñëîæíåííûõ ïàòîãåííîé è óñëîâíî
ïàòîãåííîé ìèêðîôëîðîé.

Öåëüþ íàñòîÿùèõ èññëåäîâàíèé ÿâëÿëàñü ðàçðàáîòêà
âåòåðèíàðíûõ ïðåïàðàòîâ äëÿ ëå÷åíèÿ êîðîâ ïðè ìàñòèòàõ.
Â êà÷åñòâå àêòèâíî-äåéñòâóþùèõ âåùåñòâ èñïîëüçîâàëè
íîâûå êàòèîííûå ÏÀÂ íà îñíîâå àìèäà îëåèíîâîé êèñëîòû
è àìèäà ìèðèñòèíîâîé êèñëîòû. Äëÿ äîñòèæåíèÿ íàìå÷åí-
íîé öåëè, áûëè ïîñòàâëåíû ñëåäóþùèå çàäà÷è: èçó÷èòü
àíòèáàêòåðèàëüíûå ñâîéñòâà ñèíòåçèðîâàííûõ ñîåäèíåíèé â
ðÿäó êàòèîííûõ ÏÀÂ èç ðÿäà àìèäîâ æèðíûõ êèñëîò; èçó÷èòü
ôàðìàêî-òîêñèêîëîãè÷åñêèå ïàðàìåòðû ñîåäèíåíèé ñ âûñî-
êîé àíòèáàêòåðèàëüíîé àêòèâíîñòüþ è îïðåäåëèòü óðîâåíü
áåçîïàñíîñòè íîâûõ ñîåäèíåíèé äëÿ ñåëüñêîõîçÿéñòâåííûõ
æèâîòíûõ; ðàçðàáîòàòü ëåêàðñòâåííûå ôîðìû íà îñíîâå âå-
ùåñòâ ñ âûñîêîé àíòèáàêòåðèàëüíîé àêòèâíîñòüþ è íèçêîé
òîêñè÷íîñòüþ; èçó÷èòü òåðàïåâòè÷åñêóþ ýôôåêòèâíîñòü íî-
âûõ ïðåïàðàòîâ "ÀÎÊÂÅÒ" (óñëîâíîå íàçâàíèå), âêëþ÷àþ-
ùåãî â êà÷åñòâå ÀÄÂ àìèä îëåèíîâîé êèñëîòû è "ÀÌÊÂÅÒ"
(óñëîâíîå íàçâàíèå), âêëþ÷àþùåãî â êà÷åñòâå ÀÄÂ àìèä
ìèðèñòèíîâîé êèñëîòû, ïðè ìàñòèòàõ ó êîðîâ.

Ìàòåðèàëû è ìåòîäû
Îòáîð íîâûõ ñîåäèíåíèé âêëþ÷àë îïðåäåëåíèå óðîâíÿ

èõ àíòèáàêòåðèàëüíîé àêòèâíîñòè, àíòèïðîòîçîéíîé àêòèâ-
íîñòè, óñòàíîâëåíèå ñòåïåíè èõ òîêñè÷íîñòè äëÿ ëàáîðàòîð-
íûõ æèâîòíûõ. Àíòèáàêòåðèàëüíóþ àêòèâíîñòü èññëåäîâàëè
íà ãðàìïîçèòèâíûõ (St. aureus 6538ð) è ãðàìíåãàòèâíûõ (E.
coli F-50, Ps. aeruginosa) áàêòåðèÿõ; àíòèïðîòîçîéíóþ – íà
ïðîñòåéøèõ âèäà Colpoda shteinii; àíòèìèêîòè÷åñêóþ – íà
ïëåñíåâûõãðèáàõ âèäà Penicillium italicum. Ìåòîäèêà â íàøåé
ìîäèôèêàöèè â ïåðåâîäå íà àíãëèéñêèé ÿçûê îïóáëèêîâàíà â
âûñîêîðåéòèíãîâîì çàðóáåæíîì æóðíàëå [10]. Èçó÷åíèå ïå-
ðåíîñèìîñòè íîâûõ âåùåñòâ ïðè ðàçëè÷íûõ ñïîñîáàõ èõ
ââåäåíèÿ ïðîâîäèëè íà ëàáîðàòîðíûõ è ñåëüñêîõîçÿéñòâåí-
íûõ æèâîòíûõ. Ïàðàìåòðû áåçîïàñíîñòè äëÿ ñåëüñêîõîçÿé-
ñòâåííûõ æèâîòíûõ îïðåäåëÿëè ó ñîåäèíåíèé N-(3-äèìåòè-
ëàìèíîïðîïèë) àìèäà ìèðèñòèíîâîé êèñëîòû è N-(3-äèìåòè-
ëàìèíîïðîïèë) àìèäà îëåèíîâîé êèñëîòû êàê ïðè íàðóæíîì
ïðèìåíåíèè, òàê è ïðè èíòðàöèñòåðíàëüíîì ââåäåíèè. Èñïû-
òàíèÿ ëå÷åáíûõ è ïðîôèëàêòè÷åñêèõ ñâîéñòâ ïðåïàðàòîâ "ÀÌ-
ÊÂÅÒ" è "ÀÎÊÂÅÒ", ðàçðàáîòàííûõ ñ èñïîëüçîâàíèåì â
êà÷åñòâå íîâîé àêòèâíîäåéñòâóþùåé ñóáñòàíöèè – àìèäîâ
æèðíûõ êèñëîò, âûïîëíÿëè â óñëîâèÿõ ìîëî÷íûõ ôåðì õî-
çÿéñòâ Íåêëèíîâñêîãî è Ìÿñíèêîâñêîãî ðàéîíîâ Ðîñòîâñêîé
îáëàñòè, ïðè ýòîì ó÷èòûâàëè äàííûå ïî 1500 æèâîòíûì.

Ðåçóëüòàòû èññëåäîâàíèé
Â òàáëèöå 1 ïðèâåäåíû äàííûå ïî àíòèáàêòåðèàëüíîé

àêòèâíîñòè àìèäà ìèðèñòèíîâîé êèñëîòû â âèäå ñîëåé ñ
ðàçëè÷íûìè êèñëîòàìè.

Èç äàííûõ òàáëèöû 1 ìîæíî ñäåëàòü âûâîä î òîì, ÷òî
ñîåäèíåíèå 1 îáëàäàåò âûñîêîé áàêòåðèîñòàòè÷åñêîé àê-
òèâíîñòüþ â îòíîøåíèè ãðàìïîçèòèâíûõ è ãðàìíåãàòèâ-
íûõ áàêòåðèé, à òàêæå òî, ÷òî òèï ïðèìåíÿåìîé êèñëîòû
äëÿ ïðèäàíèÿ ñîåäèíåíèþ âîäîðàñòâîðèìûõ ñâîéñòâ, íå
âëèÿåò íà ñòåïåíü àíòèáàêòåðèàëüíîé àêòèâíîñòè ñîåäèíå-
íèÿ 1. Îñòðóþ òîêñè÷íîñòü îïðåäåëÿëè íà ëàáîðàòîðíûõ
êðûñàõ ìàññîé 150 ã ïóòåì âíóòðèæåëóäî÷íîãî ââåäåíèÿ
âîäíûõ ðàñòâîðîâ ñîåäèíåíèÿ 1 (â âèäå ñîëåé ñ ðàçëè÷íû-
ìè êèñëîòàìè). Ñðîê íàáëþäåíèÿ – 14 äíåé. Óñòàíîâëåíî,
÷òî â äîçå 0,8 ã/êã ìàññû òåëà ñîåäèíåíèå 1 íå âûçûâàåò
ãèáåëè ëàáîðàòîðíûõ êðûñ, òî åñòü ñîåäèíåíèå îòíîñèòñÿ
ê ìàëîòîêñè÷íûì ïðåïàðàòàì. Òèï ïðèìåíÿåìîé êèñëîòû
íå îêàçûâàë âëèÿíèå íà òîêñè÷íîñòü (ïðèìåíÿëè ñóëüôàò,
ãèäðîõëîðèä è ñîðáàò ñîåäèíåíèÿ 1).

Â ñâÿçè ñ òåì, ÷òî òèï ïðèìåíÿåìîé êèñëîòû íå âëèÿë
íà óðîâåíü àíòèáàêòåðèàëüíîé àêòèâíîñòè è ñòåïåíü òîê-
ñè÷íîñòè ñîåäèíåíèÿ 1, â îïûòàõ ïî ëå÷åíèþ ìàñòèòîâ
èñïîëüçîâàëè äåøåâóþ è íàèáîëåå äîñòóïíóþ ñîëÿíóþ
êèñëîòó, òî åñòü ïðèìåíÿëè ãèäðîõëîðèä ñîåäèíåíèÿ 1.

Ïðîâåä¸ííûìè èññëåäîâàíèÿìè óñòàíîâèëè, ÷òî àìèä
îëåèíîâîé êèñëîòû (ñîåäèíåíèå 2) îáëàäàåò òàêæå ñóììîé
ïîëåçíûõ ñâîéñòâ: âûñîêîé àíòèìèêðîáíîé àêòèâíîñòüþ â
æèäêîé ïèòàòåëüíîé ñðåäå (12,5 ìêã/ìë ìèíèìàëüíàÿ ïî-
äàâëÿþùàÿ êîíöåíòðàöèÿ â îòíîøåíèè ãðàìïîçèòèâíûõ
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áàêòåðèé; 6,25 ìêã/ìë ÌÏÊ â îòíîøåíèè ãðàìíåãàòèâíûõ
áàêòåðèé) è íà ïëîòíîé ïèòàòåëüíîé ñðåäå (çîíà çàäåðæêè
ðîñòà êóëüòóðû E.coli íà ïèòàòåëüíîì àãàðå – 21 ìì; St.aureus
– 23 ìì, ÷òî ñîñòàâèëî 80 – 90% óðîâíÿ àêòèâíîñòè ïðåïà-
ðàòà ñðàâíåíèÿ öèïðîôëîêñàöèíà); íèçêîé òîêñè÷íîñòüþ:
ââåäåíèå â æåëóäîê ìàêñèìàëüíî âîçìîæíîãî îáú¸ìà (3ìë
5% âîäíîãî ðàñòâîðà) íå âûçûâàåò ãèáåëè ëàáîðàòîðíûõ
êðûñ. Ïðè îöåíêå ïåðåíîñèìîñòè è ðåàêòîãåííîñòè ïðåïà-
ðàòîâ áûëî óñòàíîâëåíî, ÷òî íàêîæíûå àïïëèêàöèè è èíò-
ðàöèñòåðíàëüíûå èíúåêöèè êîçàì è êîðîâàì íå âûçûâàþò
ó æèâîòíûõ áîëåâûõ ðåàêöèé è ðàçäðàæåíèÿ. Ñîåäèíåíèÿ
ëåãêî îáðàçóþò ðàçëè÷íûå ëåêàðñòâåííûå ôîðìû. Îäíàêî
âîäíûå ðàñòâîðû àìèäîâ æèðíûõ êèñëîò îêàçàëèñü íå âïîë-
íå óäà÷íîé ôîðìîé ýòèõ ïðåïàðàòîâ.

Äëÿ ïðîëîíãàöèè äåéñòâèÿ è ïîâûøåíèÿ ëå÷åáíîé ýô-
ôåêòèâíîñòè íåîáõîäèìî áûëî ïðèäàòü ðàñòâîðàì íåêîòî-
ðóþ âÿçêîñòü. Ââåäåíèå â ñîñòàâ ïðåïàðàòà ïîëèâèíèëîâî-
ãî ñïèðòà ïðèäàåò åìó íåîáõîäèìóþ âÿçêîñòü, îáåñïå÷èâà-
åò ïðîëîíãàöèþ äåéñòâèÿ ïðåïàðàòà ïîñëå åãî èíòðàöèñ-
òåðíàëüíîãî ââåäåíèÿ. Òàêèì îáðàçîì, îïòèìàëüíûì ÿâëÿ-
åòñÿ ñîñòàâ (ìàñ.%):
N– (3-äèìåòèëàìèíîïðîïèë) àìèä ìèðèñòèíîâîé êèñëîòû – 0,4;
Ïîëèâèíèëîâûé ñïèðò                                                            –  2,6;
Âîäà äèñòèëëèðîâàííàÿ, ñòåðèëüíàÿ                                 äî 100,0.

Â ñîñòàâ ïðåïàðàòà, âêëþ÷àþùåãî â êà÷åñòâå ÀÄÂ
àìèä îëåèíîâîé êèñëîòû, òàêæå ââåëè ïîëèâèíèëîâûé
ñïèðò. Â ðåçóëüòàòå óñòàíîâèëè, ÷òî ïðåïàðàò íîâîãî ñîñòà-
âà îáåñïå÷èâàåò âûñîêóþ àíòèáàêòåðèàëüíóþ àêòèâíîñòü,
õîðîøèé òåðàïåâòè÷åñêèé ýôôåêò è íèçêóþ òîêñè÷íîñòü,
òî åñòü ÿâëÿåòñÿ îïòèìàëüíûì, ìàñ.%:
N–(3-äèìåòèëàìèíîïðîïèë) àìèä îëåèíîâîé êèñëîòû – 0,5;
Ïîëèâèíèëîâûé ñïèðò                                                      – 2,5;
Âîäà äèñòèëëèðîâàííàÿ, ñòåðèëüíàÿ                        – äî 100,0.

Ïîëèâèíèëîâûé ñïèðò ïðèäàåò ñîñòàâàì ïðåïàðàòîâ
"ÀÌÊÂÅÒ" è "ÀÎÊÂÅÒ" íåîáõîäèìóþ âÿçêîñòü, îáåñïå-
÷èâàåò ïðîëîíãàöèþ äåéñòâèÿ ïðåïàðàòîâ ïîñëå èõ èíòðà-
öèñòåðíàëüíîãî ââåäåíèÿ. Ïðåïàðàòû ïðåäëàãàåìûõ ñî-
ñòàâîâ îáëàäàþò êîíñèñòåíöèåé âÿçêîãî ðàñòâîðà, íî ëåãêî
ââîäÿòñÿ â ìîëî÷íûé êàíàë ÷åðåç çîíä, äëèòåëüíî óäåðæèâà-
þòñÿ â áîëüíîé ÷åòâåðòè âûìåíè äàæå ïðè ìàññàæå, òîêñè÷-
íîñòü äàííûõ ñîñòàâîâ ïðåïàðàòîâ îñòàåòñÿ íèçêîé; àíòè-
áàêòåðèàëüíàÿ àêòèâíîñòü, îïðåäåëåííàÿ ìåòîäîì äèôôó-
çèè â àãàð, ñîñòàâëÿåò 23 ìì, ÷òî âûøå, ÷åì ó ôóðàçîëèäîíà
(20ìì) è íåçíà÷èòåëüíî óñòóïàåò àêòèâíîñòè öèïðîôëîêñà-
öèíà (24–25ìì); òåðàïåâòè÷åñêàÿ ýôôåêòèâíîñòü ïðè ìàñ-
òèòàõ ó êîðîâ äîñòèãàåò 95% ïðè ñîêðàùåíèè ñðîêîâ ëå÷å-
íèÿ íà 1–2 ñóòîê â ñðàâíåíèè ñ êîíòðîëåì. Ëå÷åáíàÿ ýôôåê-
òèâíîñòü ïðåäëàãàåìûõ ïðåïàðàòîâ ïðè ðàçëè÷íûõ ôîðìàõ
ìàñòèòà ó êîðîâ íà 10% âûøå, ÷åì àêòèâíîñòü ìàñòèñàíà-À.

Çàêëþ÷åíèå
Ðåçóëüòàòû, êîòîðûå äîñòèãàþòñÿ ïðè îñóùåñòâëåíèè

ëå÷åíèÿ æèâîòíûõ äàííûìè ïðåïàðàòàìè:
1.Ðàñøèðåíèå ñïåêòðà õèìèîòåðàïåâòè÷åñêèõ ñðåäñòâ, èñ-
ïîëüçóåìûõ äëÿ ëå÷åíèÿ æèâîòíûõ ïðè ìàñòèòàõ
2.Ïîâûøåíèå ýôôåêòèâíîñòè ëå÷åíèÿ æèâîòíûõ ïðè ñóáêëè-
íè÷åñêîì è îñòðîì (ãíîéíî-êàòàðàëüíîì) ìàñòèòå ó êîðîâ.
3.Ñîêðàùåíèå ñðîêîâ âûçäîðîâëåíèÿ æèâîòíûõ.
4.Èñïîëüçîâàíèå àìèäîâ æèðíûõ êèñëîò â êà÷åñòâå ÀÄÂ
ïîçâîëÿåò èñêëþ÷èòü ïðèìåíåíèå àíòèáèîòèêîâ â ñõåìàõ
ëå÷åíèÿ ìàñòèòîâ.
5.Ïðèìåíåíèå ïðè ìàñòèòàõ àìèäà ìèðèñòèíîâîé êèñëîòû è
àìèäà îëåèíîâîé êèñëîòû âìåñòî àíòèáèîòèêîâ ýòî ïóòü
ðåøåíèÿ äâóõ ïðîáëåì: âî-ïåðâûõ, ñíèæåíèå óðîâíÿ ðàñïðî-
ñòðàíåíèÿ àíòèáèîòèêîðåçèñòåíòíûõ ìèêðîîðãàíèçìîâ, âî-
âòîðûõ, èñêëþ÷åíèå âåðîÿòíîñòè êîíòàìèíàöèè ìîëîêà àí-
òèáèîòèêàìè.
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Ðåçþìå. Àíàïëàçìîç êðóïíîãî ðîãàòîãî ñêîòà - òðàíñ-
ìèññèâíîå èíôåêöèîííîå çàáîëåâàíèå, âûçûâàåìîå ðèê-
êåòñèÿìè Anaplasma marginale. Àíàïëàçìîç íàíîñèò çíà÷è-
òåëüíûé ýêîíîìè÷åñêèé óùåðá æèâîòíîâîä÷åñêèì õîçÿé-
ñòâàì âñëåäñòâèå ïîòåðü ìîëî÷íîé è ìÿñíîé ïðîäóêòèâíî-
ñòè è ãèáåëè ñêîòà. Ðåøàþùóþ ðîëü â ïðåäîòâðàùåíèè
ðàñïðîñòðàíåíèÿ àíàïëàçìîçà êðóïíîãî ðîãàòîãî ñêîòà
èãðàåò ñâîåâðåìåííàÿ äèàãíîñòèêà. Íàèáîëåå îïåðàòèâ-
íóþ è òî÷íóþ äèàãíîñòè÷åñêóþ èíôîðìàöèþ ïîçâîëÿåò
ïîëó÷èòü âûÿâëåíèå ÄÍÊ ïàòîãåíà ñ ïîìîùüþ ïîëèìåðàç-
íîé öåïíîé ðåàêöèè. Ïðåèìóùåñòâîì ÏÖÐ-äèàãíîñòèêè â
ñðàâíåíèè ñ ìèêðîñêîïè÷åñêèìè è ñåðîëîãè÷åñêèìè ìåòî-
äàìè èññëåäîâàíèÿ ÿâëÿåòñÿ âûñîêàÿ ÷óâñòâèòåëüíîñòü è
ñïåöèôè÷íîñòü. ÏÖÐ ïîçâîëÿåò îáíàðóæèòü âîçáóäèòåëÿ
íà ðàííèõ ñòàäèÿõ çàáîëåâàíèÿ, â òîì ÷èñëå è âî âðåìÿ
ëàòåíòíîé ôàçû, è íàäåæíî äèôôåðåíöèðîâàòü àíàïëàçìîç
îò ðÿäà ñõîäíûõ ïî êëèíè÷åñêèì ïðîÿâëåíèÿì çàáîëåâà-
íèé. Íà ñåãîäíÿøíèé äåíü â ìèðå ðàçðàáîòàíî áîëåå äåñÿò-
êà ìåòîäîâ íà îñíîâå ÏÖÐ äëÿ âûÿâëåíèÿ  ÄÍÊ A. marginale,
êîòîðûå ìîæíî ðàçäåëèòü íà äâå ãðóïïû ïî ñïîñîáó äåòåê-
öèè ïðîäóêòîâ ÏÖÐ - ýëåêòðîôîðåòè÷åñêîìó èëè ôëóîðåñ-
öåíòíîìó. Â äàííîì ñòàòüå ñóììèðóåòñÿ èíôîðìàöèÿ ïî
ìåòîäàì ÏÖÐ-äèàãíîñòèêè àíàïëàçìîçà êðóïíîãî ðîãàòî-
ãî ñêîòà ñ îáñóæäåíèåì èõ ïðåèìóùåñòâ è íåäîñòàòêîâ.
Ñðåäè èçâåñòíûõ ìåòîäîâ ñ ýëåêòðîôîðåòè÷åñêîé äåòåêöè-
åé ïðîäóêòîâ ÏÖÐ íàèáîëåå íàäåæíûì è óäîáíûì äëÿ
âåòåðèíàðíûõ ëàáîðàòîðèé ïðåäñòàâëÿåòñÿ ìåòîä ñ èñïîëü-
çîâàíèåì ïðàéìåðîâ AmargMSP4Fw:
5-CTGAAGGGGGAGTAATGGG-3 è AmargMSP4Rev:
5-GGTAATAGCTGCCAGAGATTCC-3 ê ãåíó msp4 A.

Molecular genetic diagnostics
of bovine anaplasmosis

Kovalchuk S.N.
Federal Science Center for Animal Husbandry named after
Academy Member L.K.Ernst, 142132,Moscow region,
Podolsk urban district, Dubrovitsy, 60

Key words: cattle,  anaplasmosis, diagnostics, PCR

Abstract. Bovine anaplasmosis is a tick-borne disease of
cattle caused by Anaplasma marginale. Bovine anaplasmosis
causes significant economic loses to animal husbandry due to
reduction of dairy and meat production and high mortality in
cattle herds. Early diagnostics plays a crucial role in
preventing the distribution of bovine anaplasmosis. Detection
of a pathogen DNA by polymerase chain reaction is the most
rapid and accurate diagnostic method. The advantage of PCR
diagnostics in comparison with microscopic and serological
methods is high sensitivity and specificity. PCR allows to
detect the causative agent at the early stages of a disease,
including the latent phase, and reliably differentiate bovine
anaplasmosis from diseases with similar clinical
manifestations. To date, more than a dozen PCR-based
methods for A. marginale detecting have been developed.
They can be divided into two groups depending on the
method of PCR products detection (electrophoretic or
fluorescent). In this article information on the PCR
diagnostics for bovine anaplasmosis is summarizes, and their
advantages and disadvantages are discussed. Among the
assays with electrophoretic detection of PCR products, the
method with primers AmargMSP4Fw:
5-CTGAAGGGGGAGTAATGGG-3 and AmargMSP4Rev:
5-GGTAATAGCTGCCAGAGATTCC-3 for the fragment of
A. marginale msp4 gene, developed by Torina et al. (2012),
is the most reliable and convenient for veterinary
laboratories. The advantages of the assay, developed by us
earlier for diagnosis of bovine anaplasmosis on the basis of
real-time PCR with primers and a fluorescent probe for the
A. marginale msp1a gene are species-specificity, high
sensitivity and simultaneous amplification of a fragment of
bovine genome as an endogenous internal amplification
control, which exclude both false-positive and false-negative
diagnostic results.
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marginale,  ïðåäëîæåííûé Torina c ñîàâòîðàìè â 2012 ã.
Ïðåèìóùåñòâàìè òåñò-ñèñòåìû äëÿ äèàãíîñòèêè àíàïëàç-
ìîçà êðóïíîãî ðîãàòîãî ñêîòà íà îñíîâå ÏÖÐ â ðåàëüíîì
âðåìåíè ñ ïðàéìåðàìè è ôëóîðåñöåíòíî-ìå÷åíûì çîíäîì
ê ãåíó msp1a A. marginale, ðàçðàáîòàííîé íàìè ðàíåå, ÿâëÿ-
þòñÿ åãî âèäîñïåöèôè÷íîñòü, âûñîêàÿ ÷óâñòâèòåëüíîñòü, à
òàêæå îäíîâðåìåííàÿ àìïëèôèêàöèÿ ó÷àñòêà ãåíîìà ÊÐÑ â
êà÷åñòâå ýíäîãåííîãî êîíòðîëÿ àìïëèôèêàöèè, ÷òî èñêëþ-
÷àåò êàê ëîæíîïîëîæèòåëüíûå, òàê è ëîæíîîòðèöàòåëüíûå
ðåçóëüòàòû äèàãíîñòèêè.

Àíàïëàçìîç êðóïíîãî ðîãàòîãî ñêîòà – òðàíñìèññèâ-
íîå èíôåêöèîííîå çàáîëåâàíèå, âûçûâàåìîå ðèêêåòñèÿìè
Anaplasma marginale. Èñòî÷íèêîì âîçáóäèòåëÿ ÿâëÿþòñÿ
èíôèöèðîâàííûå æèâîòíûå, ïåðåíîñ÷èêàìè – îêîëî 20
âèäîâ êëåùåé [1]. Âîçìîæíà òàêæå ìåõàíè÷åñêàÿ ïåðåäà÷à
âîçáóäèòåëÿ îò çàðàæåííûõ æèâîòíûõ ÷åðåç íåñòåðèëüíûå
èíñòðóìåíòû ïðè ïðîâåäåíèè çîîòåõíè÷åñêèõ ìåðîïðèÿ-
òèé. Àíàïëàçìîç êðóïíîãî ðîãàòîãî ñêîòà ïðîòåêàåò ñ ïðè-
çíàêàìè àíåìèè è èñòîùåíèÿ æèâîòíûõ. Ëåòàëüíîñòü ïðè
àíàïëàçìîçå ÊÐÑ íàõîäèòñÿ â ïðåäåëàõ îò 10 – 30% äî 100
% [2]. Àíàïëàçìîç ÊÐÑ íàíîñèò çíà÷èòåëüíûé ýêîíîìè-
÷åñêèé óùåðá æèâîòíîâîä÷åñêèì õîçÿéñòâàì âñëåäñòâèå
ïîòåðü ìîëî÷íîé è ìÿñíîé ïðîäóêòèâíîñòè è ãèáåëè ñêîòà.
Òàê, ñîãëàñíî èìåþùèìñÿ äàííûì åæåãîäíûå ýêîíîìè-
÷åñêèå ïîòåðè îò àíàïëàçìîçà êðóïíîãî ðîãàòîãî ñêîòà
ñîñòàâëÿëè îêîëî 300 ìèëëèîíîâ äîëëàðîâ â ÑØÀ [3] è 48
ìèëëèîíîâ äîëëàðîâ â Òàíçàíèè [4]. Â Ðîññèéñêîé Ôåäåðà-
öèè åæåãîäíûé óùåðá îò ñíèæåíèÿ ìîëî÷íîé ïðîäóêòèâ-
íîñòè êîðîâ â îäíîé òîëüêî Êàëèíèíãðàäñêîé îáëàñòè
ñîñòàâëÿåò ñâûøå 2 ìëí. ðóáëåé [5].

Àíàïëàçìîç ÊÐÑ çàðåãèñòðèðîâàí âî ìíîãèõ òðîïè-
÷åñêèõ è ñóáñòðîïè÷åñêèõ ñòðàíàõ, ðàñïðîñòðàíåí ôàêòè-
÷åñêè ïî âñåé òåððèòîðèè ÑØÀ, à òàêæå â íåêîòîðûõ
ñòðàíàõ Åâðîïû, ãëàâíûì îáðàçîì ñðåäèçåìíîìîðñêèõ [1].
Â Ðîññèéñêîé Ôåäåðàöèè çà ïîñëåäíèå 10–15 ëåò çíà÷è-
òåëüíî ðàñøèðèëñÿ íîçîàðåàë àíàïëàçìîçà êðóïíîãî ðîãà-
òîãî ñêîòà â ïåðâóþ î÷åðåäü âñëåäñòâèå èçìåíåíèÿ àðåàëà
îáèòàíèÿ êëåùåé â óñëîâèÿõ ìåíÿþùåãî êëèìàòà. Ñîãëàñ-
íî âåòåðèíàðíîé îò÷åòíîñòè â Ðîññèéñêîé Ôåäåðàöèè íå-
áëàãîïîëó÷íûìè ïî àíàïëàçìîçó ÿâëÿþòñÿ þæíûå îáëàñòè
Ðîññèè, Áðÿíñêàÿ, Êàëóæñêàÿ, Ðÿçàíñêàÿ, Êàëèíèíãðàäñ-
êàÿ, Ñàðàòîâñêàÿ, Òâåðñêàÿ, Òþìåíñêàÿ, Âëàäèìèðñêàÿ,
Íèæåãîðîäñêàÿ, Íîâîñèáèðñêàÿ è Óëüÿíîâñêàÿ îáëàñòè,
Àëòàéñêèé êðàé [6, 7].

Ðåøàþùóþ ðîëü â ïðåäîòâðàùåíèè ðàñïðîñòðàíåíèÿ
àíàïëàçìîçà êðóïíîãî ðîãàòîãî ñêîòà èãðàåò ñâîåâðåìåí-
íàÿ äèàãíîñòèêà. Â Èíñòðóêöèè ïî áîðüáå ñ àíàïëàçìîçîì
êðóïíîãî è ìåëêîãî ðîãàòîãî ñêîòà (Óòâåðæäåíà Ãëàâíûì
óïðàâëåíèåì âåòåðèíàðèè Ìèíèñòåðñòâà ñåëüñêîãî õîçÿé-
ñòâà ÑÑÑÐ 31 èþëÿ 1970 ãîäà) â êà÷åñòâå îñíîâíûõ ìåòî-
äîâ äèàãíîñòèêè àíàïëàçìîçà êðóïíîãî ðîãàòîãî ñêîòà áûëè
ðåêîìåíäîâàíû ìèêðîñêîïè÷åñêîå èññëåäîâàíèå ìàçêîâ
êðîâè æèâîòíûõ è ñåðîëîãè÷åñêèå ìåòîäû (ÐÑÊ). Îäíàêî
ðåçóëüòàòû ìèêðîñêîïè÷åñêèõ èññëåäîâàíèé ìàçêîâ êðî-
âè, îêðàøåííûõ ïî ìåòîäó Ðîìàíîâñêîãî-Ãèìçà, íåíàäåæ-
íû íà ðàííèõ ñòàäèÿõ èíôèöèðîâàíèÿ è â ñëó÷àÿõ çàáîëå-
âàíèé, ñîïðîâîæäàþùèõñÿ òÿæåëîé ôîðìîé àíåìèè, à òàê-
æå â çíà÷èòåëüíîé ñòåïåíè çàâèñÿò îò êâàëèôèêàöèè è
îïûòà ñïåöèàëèñòà, ïðîâîäÿùåãî èññëåäîâàíèå. Ñåðîëîãè-
÷åñêèå ìåòîäû íà îñíîâå àíòèãåíà msp5 èìåþò íåäîñòàòî÷-
íî âûñîêóþ ÷óâñòâèòåëüíîñòü è íå ïîçâîëÿþò äèôôåðåí-
öèðîâàòü À. marginale îò íåïàòîãåííûõ äëÿ ÊÐÑ âèäîâ
àíàïëàçì âñëåäñòâèå ïåðåêð¸ñòíîé ðåàêòèâíîñòè [8]. Íàè-
áîëåå îïåðàòèâíóþ è òî÷íóþ äèàãíîñòè÷åñêóþ èíôîðìà-
öèþ ïîçâîëÿåò ïîëó÷èòü âûÿâëåíèå ÄÍÊ âîçáóäèòåëåé
àíàïëàçìîçà â êðîâè ÊÐÑ ñ ïîìîùüþ ïîëèìåðàçíîé öåï-

íîé ðåàêöèè. Ïðåèìóùåñòâîì ÏÖÐ-äèàãíîñòèêè ÿâëÿåòñÿ
âûñîêàÿ ÷óâñòâèòåëüíîñòü è ñïåöèôè÷íîñòü - îíà ïîçâîëÿ-
åò îáíàðóæèòü âîçáóäèòåëÿ íà ñàìûõ ðàííèõ ñòàäèÿõ çàáî-
ëåâàíèÿ, â òîì ÷èñëå è âî âðåìÿ ëàòåíòíîé ôàçû, è íàäåæíî
äèôôåðåíöèðîâàòü àíàïëàçìîç îò ðÿäà ñõîäíûõ ïî êëèíè-
÷åñêèì ïðîÿâëåíèÿì çàáîëåâàíèé. ÏÖÐ-äèàãíîñòèêà òàê-
æå ìîæåò çíà÷èòåëüíî ñîêðàòèòü âðåìÿ ïðîâåäåíèÿ àíàëè-
çà è òðóäîçàòðàòû, ÷òî ïîâûøàåò ýêîíîìè÷íîñòü è ïðîèç-
âîäèòåëüíîñòü ëàáîðàòîðíîé äèàãíîñòèêè àíàïëàçìîçà.

Íà ñåãîäíÿøíèé äåíü èçâåñòíî áîëåå äåñÿòêà ìåòîäîâ
íà îñíîâå ÏÖÐ äëÿ âûÿâëåíèÿ A. marginale. Èõ ìîæíî
ðàçäåëèòü íà 2 ãðóïïû ïî ñïîñîáó äåòåêöèè ïðîäóêòîâ ÏÖÐ
- ýëåêòðîôîðåòè÷åñêîìó è ôëóîðåñöåíòíîìó. Èçâåñòåí
ìåòîä ñ èñïîëüçîâàíèåì òðåõ ïðàéìåðîâ ê ãåíó msp1a [9].
Íåäîñòàòêîì ýòîãî ìåòîäà ÿâëÿåòñÿ òî, ÷òî â êà÷åñòâå
ìèøåíè äëÿ ÏÖÐ âûáðàí âûñîêîâàðèàáåëüíûé ó÷àñòîê
ãåíà, ÷òî ïðèâîäèò ê íåîáõîäèìîñòè ïðîâåäåíèÿ äâóõ ïîñ-
ëåäîâàòåëüíûõ ÏÖÐ è ïîëó÷åíèþ ôðàãìåíòîâ ÄÍÊ ïåðå-
ìåííîé äëèíû äëÿ ðàçíûõ èçîëÿòîâ A. marginale. Íåîáõî-
äèìîñòü ïðîâåäåíèÿ äâóõ ïîñëåäîâàòåëüíûõ ÏÖÐ òàêæå
ïðèñóù ìåòîäàì, îïèñàííûì Torioni [10] è Molad [11].
Ñðåäè èçâåñòíûõ ìåòîäîâ ñ ýëåêòðîôîðåòè÷åñêèì ñïîñî-
áîì äåòåêöèè ïðîäóêòîâ ÏÖÐ íàèáîëåå íàäåæíûì è óäîá-
íûì äëÿ âåòåðèíàðíûõ ëàáîðàòîðèé ïðåäñòàâëÿåòñÿ ìåòîä
ñ èñïîëüçîâàíèåì ïðàéìåðîâ AmargMSP4Fw: 5-
CTGAAGGGGGAGTAATGGG-3 è AmargMSP4Rev: 5-
GGTAATAGCTGCCAGAGATTCC-3 ê ãåíó msp4 A.
marginale, ïðåäëîæåííûé Torina c ñîàâòîðàìè [12]. Îäíàêî
äëÿ íåãî, êàê è äëÿ ïåðå÷èñëåííûõ âûøå ìåòîäîâ, îñíîâ-
íûì íåäîñòàòêîì ÿâëÿåòñÿ íåîáõîäèìîñòü àíàëèçèðîâàòü
ðåçóëüòàòû ÏÖÐ ñ ïîìîùüþ ýëåêòðîôîðåòè÷åñêîãî ðàçäå-
ëåíèÿ ïðîäóêòîâ ðåàêöèè, ÷òî óâåëè÷èâàåò âðåìÿ ïðîâåäå-
íèÿ àíàëèçà, à òàêæå íå ðàçðàáîòàíû êîíòðîëè àìïëèôèêà-
öèè, ÷òî ìîæåò ïðèâîäèòü ê ëîæíîîòðèöàòåëüíûì ðåçóëü-
òàòàì äèàãíîñòèêè âñëåäñòâèå íåäîñòàòî÷íîãî êîëè÷åñòâà
ÄÍÊ â ðåàêöèè, íåïðàâèëüíîãî ïðèãîòîâëåíèÿ ðåàêöèîí-
íîé ñìåñè, ïðèñóòñòâèÿ èíãèáèòîðîâ èëè íåíàäëåæàùåãî
êà÷åñòâà èñïîëüçóåìûõ ðåàêòèâîâ.

Ïðåèìóùåñòâîì ìåòîäà ÏÖÐ â ðåàëüíîì âðåìåíè ñ
ôëóîðåñöåíòíîé äåòåêöèåé ïðîäóêòîâ ÏÖÐ ÿâëÿåòñÿ îò-
ñóòñòâèå îòäåëüíîé ñòàäèè äåòåêöèè ðåçóëüòàòîâ àìïëè-
ôèêàöèè - ðåãèñòðàöèÿ íàêîïëåíèÿ ÄÍÊ ïðîèñõîäèò íå-
ïîñðåäñòâåííî â õîäå ñàìîé ðåàêöèè, ÷òî ïðèâîäèò ê çíà÷è-
òåëüíîìó ñîêðàùåíèþ âðåìåíè èññëåäîâàíèÿ. Òàê, â ìåòî-
äå, ïðåäëîæåííîì Reinbold ñ ñîàâòîðàìè [13], èñïîëüçóþò-
ñÿ ïðàéìåðû è çîíä ê ãåíó 16S ðÐÍÊ. Îäíàêî, íåäîñòàòêîì
äàííîãî ìåòîäà ÿâëÿåòñÿ íåîáõîäèìîñòü äîïîëíèòåëüíîé
ñòàäèè ïîäãîòîâêè îáðàçöà äëÿ ÏÖÐ - ðåàêöèè îáðàòíîé
òðàíñêðèïöèè. Òàêîé ïîäõîä ÿâëÿåòñÿ äîñòàòî÷íî òðóäî-
åìêèì è ïðèâîäèò ê çíà÷èòåëüíîìó óâåëè÷åíèþ êàê âðåìå-
íè, òàê è ñòîèìîñòè äèàãíîñòèêè. Íåäîñòàòêîì äðóãîé
òåñò-ñèñòåìû, â êîòîðîé äëÿ äåòåêöèè A. marginale â êà÷å-
ñòâå ìèøåíè áûë âûáðàí ãåí msp5 [14], ÿâëÿåòñÿ èñïîëüçî-
âàíèå íåñïåöèôè÷åñêîé ñèñòåìà äåòåêöèè ïðîäóêòîâ ÏÖÐ
ñ ïîìîùüþ èíòåðêàëèðóþùåãî êðàñèòåëÿ SYBR Green I,
êîòîðûé ñâÿçûâàåòñÿ ñ ëþáîé äâóõöåïî÷å÷íîé ÄÍÊ, âêëþ-
÷àÿ äèìåðû ïðàéìåðîâ, ÷òî ìîæåò ïðèâîäèòü ê ëîæíîïîëî-
æèòåëüíûì ðåçóëüòàòàì, à òàêæå íå ïîçâîëÿåò ïðîâîäèòü
ÏÖÐ â ìóëüòèïëåêñíîì ôîðìàòå. Íåäîñòàòêîì òåñò-ñèñòå-
ìû, ðàçðàáîòàííîé íà îñíîâå ãåíà msp4 [15], ÿâëÿåòñÿ
âûñîêàÿ ñòåïåíü èäåíòè÷íîñòè (90-95 %) ïîñëåäîâàòåëüíî-
ñòåé ïðàéìåðîâ è çîíäà ñ ñîîòâåòñòâóþùèìè ó÷àñòêàìè
ãåíà msp4 äâóõ äðóãèõ âèäîâ àíàïëàçì - A. ovis è A. centrale,
÷òî óìåíüøàåò íàäåæíîñòü ïðàâèëüíîé èäåíòèôèêàöèè
ïàòîãåíà. Áîëåå òîãî, â äàííûõ ìåòîäàõ òàêæå íå ðàçðàáî-
òàíû êîíòðîëè àìïëèôèêàöèè.
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Ýòèõ íåäîñòàòêîâ ëèøåíà ðàçðàáîòàííàÿ íàìè ðàíåå
òåñò-ñèñòåìà äëÿ äèàãíîñòèêè àíàïëàçìîçà êðóïíîãî ðîãà-
òîãî ñêîòà íà îñíîâå ÏÖÐ â ðåàëüíîì âðåìåíè ñ ïðàéìåðà-
ìè è ÄÍÊ-çîíäîì, ìå÷åíûì êðàñèòåëåì VIC, ê êîíñåðâà-
òèâíîìó ôðàãìåíòó ãåíà msp1a À. marginale [16]. ×óâñòâè-
òåëüíîñòü ìåòîäà ïîçâîëÿåò âûÿâëÿòü åäèíè÷íûå êîïèè
ÄÍÊ À. marginale â àíàëèçèðóåìîì îáðàçöå. Ñïåöèôè÷-
íîñòü ìåòîäà ïîçâîëÿåò íàäåæíî äèôôåðåíöèðîâàòü A.
marginale îò äðóãèõ âèäîâ àíàïëàçì. Ïðåèìóùåñòâîì äàí-
íîé òåñò-ñèñòåìû ÿâëÿåòñÿ òàêæå íàëè÷èå ýíäîãåííîãî êîí-
òðîëÿ àìïëèôèêàöèè, â êà÷åñòâå êîòîðîãî ñëóæèò ó÷àñòîê
ãåíîìà ÊÐÑ, êîòîðûé àìïëèôèöèðóåòñÿ îäíîâðåìåííî ñ
ãåíîì msp1a  A. marginale è äåòåêòèðóåòñÿ ñ ïîìîùüþ
ÄÍÊ-çîíäà, ìå÷åíîãî êðàñèòåëåì ROX. Ðàçðàáîòàííûé
íàìè ìåòîä ìîæåò áûòü èñïîëüçîâàí äëÿ îáíàðóæåíèÿ è
êîëè÷åñòâåííîãî îïðåäåëåíèÿ À. marginale â îáðàçöàõ êðî-
âè ÊÐÑ ñ öåëüþ ïîñòàíîâêè è/èëè ïîäòâåðæäåíèÿ äèàãíîçà,
ïðè ïðîâåäåíèè ýïèçîîòîëîãè÷åñêîãî ìîíèòîðèíãà àíàï-
ëàçìîçà ÊÐÑ, à òàêæå ïîçâîëÿåò ïðîâîäèòü îöåíêó óðîâíÿ
ïàðàçèòåìèè ó èíôèöèðîâàííûõ æèâîòíûõ äëÿ îïðåäåëå-
íèè ýôôåêòèâíîñòè èõ ëå÷åíèÿ.

Ðåçþìèðóÿ, ñëåäóåò îòìåòèòü, ÷òî âûáîð ìåòîäà äëÿ
ÏÖÐ-äèàãíîñòèêè àíàïëàçìîçà ÊÐÑ îïðåäåëÿåòñÿ íàëè÷è-
åì â ðàñïîðÿæåíèè âåòåðèíàðíûõ ëàáîðàòîðèé àìïëèôè-
êàòîðîâ äëÿ ÏÖÐ â ðåàëüíîì âðåìåíè. Îäíàêî äëÿ ïðîâåäå-
íèÿ êðóïíîìàñøòàáíûõ äèàãíîñòè÷åñêèõ èññëåäîâàíèé
öåëåñîîáðàçíî èñïîëüçîâàòü èìåííî òåñò-ñèñòåìû íà îñ-
íîâå ÏÖÐ â ðåàëüíîì âðåìåíè, êîòîðûå çíà÷èòåëüíî ñîêðà-
ùàþò òðóäîçàòðàòû è âðåìÿ ïðîâåäåíèÿ äèàãíîñòèêè.
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Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû ïðîèçâîä-
ñòâåííîé ïðîâåðêè íàó÷íî-õîçÿéñòâåííîãî îïûòà, ñóòü
êîòîðîãî ñîñòîÿëà â èçó÷åíèè âëèÿíèÿ çàìåíû êîìáèêîð-
ìà-ñòàðòåðà è êîìáèêîðìà-êîíöåíòðàòà â ðàöèîíàõ òåëÿò ñ
ãàñòðîýíòåðàëüíûì ñèíäðîìîì, íà 50% ýêñòðóäèðîâàí-
íûì êîðìîì. Ïðîèçâîäñòâåííàÿ ïðîâåðêà, ïðîâåäåííàÿ â
ÎÎÎ "Áóðìàêèíî" Íåêðàñîâñêîãî ðàéîíà ßðîñëàâñêîé
îáëàñòè ïðåâçîøëà ðåçóëüòàòû íàó÷íî-õîçÿéñòâåííîãî
îïûòà ïðîâåäåííîãî â ýòîì æå õîçÿéñòâå. Ýêñòðóäèðîâàí-
íûé êîðì ñîñòîÿë èç çåðíîâîé ñìåñè âêëþ÷àþùåé: ïøåíè-
öû – 15%, ãîðîõà –15%, îâñà – 15%, ïøåíè÷íûõ çåðíîâûõ
îòõîäîâ – 35%, ïèùåâûõ îñòàòêîâ – 20%. Â çåðíîâîé ñìåñè
ñîäåðæàëîñü (ïðè íàòóðàëüíîé âëàæíîñòè): âëàãè 11,72 %;
ñûðîãî ïðîòåèíà 10,70 ã; ïåðåâàðèìîãî ïðîòåèíà 8,90 ã;
ñûðîé êëåò÷àòêè 125,50 ã; ñàõàðà 125,00 ã; êðàõìàëà 324,00
ã; êîðì. åä/êã 1,13; ÎÝ ÌÄæ 10,87; çîëû 29,30 ã; êàëèÿ 6,60
ã; êàëüöèÿ 0,40 ã; ôîñôîðà 6,40 ã; ñåðû 1,90 ã.; ìåäè 5,15 ìã;
öèíêà 28,90 ìã; ìàðãàíöà 42,00 ìã; æåëåçà 71,10 ìã; êîáàëü-
òà 0,21 ìã; éîäà 0,15 ìã; ìàãíèÿ 0,40 ã. Óñòàíîâëåíî, ÷òî
çàìåíà â ðàöèîíå òåëÿò ñ ãàñòðîýíòåðàëüíûì ñèíäðîìîì
êîìáèêîðìà-ñòàðòåðà è êîìáèêîðìà-êîíöåíòðàòà ýêñòðó-
äèðîâàííûì êîðìîì íà 50% ñ 11-äíåâíîãî äî 6-ìåñÿ÷íîãî
âîçðàñòà ïîâûøàëà ïîëîæèòåëüíûé èñõîä áîëåçíè, è òåì
ñàìûì óâåëè÷èâàëà ñîõðàííîñòü è õîçÿéñòâåííûå ïîêà-
çàòåëè. Ó òåëÿò ïîëó÷àâøèõ ýêñòðóäèðîâàííûé êîðì, ñî-
õðàííîñòü áûëà áîëüøå ïî ñðàâíåíèþ ñ àíàëîãàìè íà
23,21% è ñîñòàâëÿëà 98,21%, ó àíàëîãîâ 75,00% Ïðîäîë-
æèòåëüíîñòü áîëåçíè íå ïðåâûøàëà 1-ìåñÿ÷íûé âîçðàñò, ó
àíàëîãîâ ïîâòîðíàÿ ïàòîëîãèÿ ðåãèñòðèðîâàëàñü äî 2–5-
ìåñÿ÷íîãî âîçðàñòà. Ïî ñðàâíåíèþ ñ àíàëîãàìè âàëîâîé
ïðèðîñò æèâîé ìàññû â 6-ìåñÿ÷íîì âîçðàñòå áûë áîëüøå
íà 19,1 êã (18,1%), ñðåäíåñóòî÷íûé ïðèðîñò íà 104 ã (18,1%),
ïðè ñíèæåíèè çàòðàò êîðìà íà 1 êèëîãðàìì ïðèðîñòà
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Abstract. The article presents the results of a production
verification of the use of extruded feed on the body of calves
with gastroenteric syndrome from 11 days to 6 months of age.
The extruded forage consisted of a grain mix comprising:
wheat 15%, pea 15%, oat 15%, wheat grains 35%, food
residues 20%. In the grain mix was kept (with natural moisture):
moisture 11.72%; crude protein 10.70 g; transplantable protein
8.90 g; raw fiber 125.50 g; sugar 125,00 g; starch 324,00 g;
feed / kg 1.13; OE MJ 10.87; ash 29.30 g; potassium 6.60 g;
calcium 0.40 g; phosphorus 6.40 g; sulfur 1.90 g; copper 5.15
mg; zinc 28.90 mg; manganese 42,00 mg; iron 71.10 mg;
cobalt 0.21 mg; iodine 0.15 mg; magnesium 0.40 g. The
production inspection carried out in Burmakino LLC of the
Nekrasovsky district of the Yaroslavl region exceeded the
results of scientific and economic experience conducted in the
same farm, the essence of which was that replacing the
compound feed starter and com-pound feed concentrate in the
diets of sick calves with extruded feed by 50 % had a positive
effect on health, safety, growth and increase in live weight. In
calves treat-ed with extruded feed, their safety was 23.21%
higher than their counterparts and amounted to 98.21%, in
analogues it was 75.00%, the duration of the disease did not
exceed 1 months of age, and in the analogs, repeated pathology
was recorded up to 2-5 months of age. Compared with
analogues, the total increase in live weight at the age of 6
months was 19,1 kg (18,1%) more, the average daily increase
in growth was 104 g (18,1%), while the need for feed decreased
by 0,67 innings. units (12,81%) per kilogram of increase in live
weight, and cash costs for feed 14,23 rubles. (15,05%). The
supply of extruded feed during the production control period
allowed to reduce losses: treatment costs by 97,70%, due to
utilization of 97,16%.

Äëÿ öèòèðîâàíèÿ / For citation

æèâîé ìàññû íà 0,67 êîðì. åä. (12,81%), à äåíåæíûõ çàòðàò
íà êîðìà 14,23 ðóá. (15,05%). Ñêàðìëèâàíèå ýêñòðóäèðî-
âàííîãî êîðìà çà ïåðèîä ïðîèçâîäñòâåííîé ïðîâåðêè ïî-
çâîëèëî ñíèçèòü óáûòêè: ñ÷åò ðàñõîäîâ íà ëå÷åíèå íà
97,70%, çà ñ÷¸ò âûáûòèÿ 97,16%.

Ââåäåíèå

Îäíîé èç àêòóàëüíûõ, è äî êîíöà íå ðåø¸ííûõ ïðî-
áëåì, â îòðàñëè æèâîòíîâîäñòâà, ÿâëÿåòñÿ çàáîëåâàåìîñòü
ìîëîäíÿêà, êîòîðàÿ îò ÷èñëà âñåãî çàáîëåâøåãî ïîãîëîâüÿ
êîëåáëåòñÿ èç ãîäà â ãîä â ïðåäåëàõ 31,5–41,2%, ïàä¸æ è
âûíóæäåííûé óáîé îò ÷èñëà çàáîëåâøåãî ìîëîäíÿêà 4,7%–

Êðàâàéíèñ Þ.ß.
Kravaynis Yu.Ya.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 6-2020

   33

 Journal "Veterinaria i kormlenie"

13,2% [1]. Æèâîòíûå âûáûâàþò, â îñíîâíîì, èç-çà ïàòîëî-
ãèè ïèùåâàðèòåëüíîé ñèñòåìû (ãàñòðîýíòåðàëüíûé ñèíä-
ðîì ïðè êîòîðîì íàðóøàåòñÿ âñàñûâàíèå ïèòàòåëüíûõ âå-
ùåñòâ èç-çà âîñïàëåíèÿ êèøå÷íèêà). Êëèíè÷åñêè íàáëþäà-
åòñÿ ïðîôóçíàÿ äèàðåÿ è îáåçâîæèâàíèå [2]. Ñ ñîñòîÿíèåì
ïèùåâàðèòåëüíîé ñèñòåìû, ïðÿìî èëè êîñâåííî ñâÿçàíû
âñå îðãàíû è ñèñòåìû îðãàíèçìà, ïîýòîìó ïîèñê ïóòåé,
íàïðàâëåííûõ íà ïðîôèëàêòèêó çàáîëåâàíèé è íîðìàëèçà-
öèþ ôóíêöèè ïèùåâàðèòåëüíîé ñèñòåìû, ÿâëÿåòñÿ àêòó-
àëüíîé è ñëîæíîé ïðîáëåìîé [3;4]. Íå ïðåäñòàâëÿåò ñåêðå-
òà, òî îáñòîÿòåëüñòâî, ÷òî ïóñêîâîé ïðè÷èíîé îáóñëîâëè-
âàþùåé çàáîëåâàåìîñòü è âûáûòèå æèâîòíûõ ÿâëÿåòñÿ
íåñîîòâåòñòâèå êîðìëåíèÿ è êîðìîâ ôèçèîëîãè÷åñêèì òðå-
áîâàíèÿì òåë¸íêà, è íàïðàâëåííîå íà ñîõðàíåíèå çäîðîâüÿ
âûðàùèâàíèå ìîëîäíÿêà îäèí èç ôàêòîðîâ îáåñïå÷è-
âàþùèõ ýôôåêòèâíîñòü îòðàñëè ñêîòîâîäñòâà. [5]. Ïðèìå-
íåíèå ëåêàðñòâåííûõ ñðåäñòâ (â îñíîâíîì àíòèáèîòèêîâ)
äîðîãî è ìàëîýôôåêòèâíî, òàê êàê îíè óáèâàþò íå òîëüêî
âðåäíóþ, íî è ïîëåçíóþ ìèêðîôëîðó, òåì ñàìûì, óñóãóá-
ëÿÿ ïðîöåññ âñàñûâàíèÿ ïèòàòåëüíûõ âåùåñòâ, è òåë¸íîê
ïîãèáàåò êàê îò áîëåçíè, òàê è îò ãîëîäà. Ïîíèìàÿ ýòî,
ðóêîâîäèòåëè, ñïåöèàëèñòû è æèâîòíîâîäû õîçÿéñòâ, òðå-
áóþò îò ó÷¸íûõ ïîèñê êîðìîâ (íå ëåêàðñòâ) è òåõíîëîãèé
êîðìëåíèÿ, îáåñïå÷èâàþùèõ èëè çíà÷èòåëüíî ïîâûøàþ-
ùèõ ïðîôèëàêòèêó çàáîëåâàíèé, à ó çàáîëåâøèõ æèâîòíûõ
áëàãîïðèÿòíîãî è áûñòðîãî èñõîäà çàáîëåâàíèÿ, è ñíèæàþ-
ùèõ âûáûòèå èç-çà áîëåçíåé. Íå íóæíî äîêàçûâàòü, ÷òî
çäîðîâûé, íå ïåðåáîëåâøèé îðãàíèçì â ðàííåì âîçðàñòå
îáëàäàåò âûñîêîé ýíåðãèåé ðîñòà, ïåðâîå ïëîäîòâîðíîå
îñåìåíåíèå ðåìîíòíûõ ò¸ëîê
ïðîèñõîäèò ïî äîñòèæåíèþ
ôèçèîëîãè÷åñêîãî âîçðàñòà,
ðîæäàåòñÿ æèçíåñïîñîáíîå ïî-
òîìñòâî, ñíèæàþòñÿ ðàñõîäû
íå âûðàùèâàíèå. Êàê ïèñàë
Àëè-Èáí-Ñèíà (Àâèöåííà)
ïèùà äîëæíà áûòü ëåêàðñòâîì,
à ëåêàðñòâî ïèùåé [6]. Òàêèì
äåéñòâèåì îáëàäàþò ýêñòðóäè-
ðîâàííûå êîðìà [7]. Äëÿ èõ
ïðîèçâîäñòâà èñïîëüçóåòñÿ
çåðíî, çåðíîâûå è ïèùåâûå,
îâîùíûå, ôðóêòîâûå îòõîäû,
êàðòîôåëü è êàðòîôåëüíûå
î÷èñòêè, õëåá è õëåáîïðîäóê-
òû [8]. Íàáîð ñîñòàâëÿþùèõ
èíãðåäèåíòîâ, èõ êîëè÷åñòâî
è ïèòàòåëüíîñòü â ýêñòðóäèðî-
âàííûõ êîðìàõ íå âñåãäà îäè-
íàêîâû è çàâèñÿò îò íàëè÷èÿ
ñûðüÿ, íî ïðè ëþáîì íàáîðå
ýòè êîðìà îáúåäèíÿåò òåõíî-
ëîãèÿ ïðîèçâîäñòâà, áëàãîäà-
ðÿ êîòîðîé îíè ñòàíîâÿòñÿ áå-
çîïàñíûìè â îòíîøåíèè ïàòî-
ãåííîé è óñëîâíî-ïàòîãåííîé
ìèêðîôëîðû, à ãëàâíîå ëåãêî-
ïåðåâàðèìûìè [9].

 Öåëü ðàáîòû: ïðîâåäå-
íèå ïðîèçâîäñòâåííîé ïðîâåð-
êè íàó÷íî-õîçÿéñòâåííîãî
îïûòà ïî âëèÿíèþ çàìåíû â
ðàöèîíàõ òåëÿò ñ ãàñòðîýíòå-
ðàëüíûì ñèíäðîìîì, ñ 11-
äíåâíîãî äî 6-ìåñÿ÷íîãî âîç-
ðàñòà êîìáèêîðìà-ñòàðòåðà è
êîìáèêîðìà êîíöåíòðàòà íà
50% ýêñòðóäèðîâàííûì êîð-
ìîì íà èõ õîçÿéñòâåííî-öåí-

íûå ïîêàçàòåëè ñ 11-äíåâíîãî äî 6-ìåñÿ÷íîãî âîçðàñòà.
Äî ïðîâåäåíèÿ ïðîèçâîäñòâåííîé ïðîâåðêè, ïî

ïðîñüáå ðóêîâîäñòâà è ñïåöèàëèñòîâ õîçÿéñòâà ÎÎÎ "Áóð-
ìàêèíî" Íåêðàñîâñêîãî ðàéîíà ßðîñëàâñêîé îáëàñòè, ñ
êîòîðûì ìû ðàáîòàëè â òå÷åíèå ðÿäà ëåò, áûë ïðîâåäåí
íàó÷íî-õîçÿéñòâåííûé îïûò, òàê êàê â õîçÿéñòâå ñëîæè-
ëàñü íåãàòèâíàÿ ñèòóàöèÿ â àñïåêòå çàáîëåâàåìîñòè òåëÿò.
Ïðàêòè÷åñêè ó âñåõ æèâîòíûõ íà 5–7 ñóòêè ïîñëå ðîæäåíèÿ
ðåãèñòðèðîâàëñÿ ãàñòðîýíòåðàëüíûé ñèíäðîì ðàçíîé ñòå-
ïåíè òÿæåñòè, ó áîëüøèíñòâà æèâîòíûõ ñîïðîâîæäàþ-
ùèéñÿ ïðîôóçíûì ïîíîñîì, ãèáåëü ñîñòàâëÿëà áîëåå 20 %.
Ìåäèêàìåíòîçíîå ëå÷åíèå áûëî ìàëîýôôåêòèâíî. Â îïûòå
áûëî óñòàíîâëåíî, ÷òî çàìåíà â ðàöèîíå òåëÿò êîìáèêîð-
ìà-ñòàðòåðà è êîìáèêîðìà-êîíöåíòðàòà ýêñòðóäèðîâàííûì
êîðìîì íà 50% ñ 11-äíåâíîãî äî 6-ìåñÿ÷íîãî âîçðàñòà
îêàçûâàëî ïîëîæèòåëüíîå âëèÿíèå íà çäîðîâüå, óâåëè÷è-
âàëà ñîõðàííîñòü è õîçÿéñòâåííûå ïîêàçàòåëè. Ðåçóëüòàòû
îïûòà îïóáëèêîâàíû [10].

 Ìåòîäèêà èññëåäîâàíèé

Äëÿ ïðîèçâîäñòâåííîé ïðîâåðêè áûëà ñôîðìèðîâà-
íà ãðóïïà ò¸ëî÷åê àéðøèðñêîé ïîðîäû â êîëè÷åñòâå 56
ãîëîâ, ó êîòîðûõ ñ 5–7-ãî äíÿ æèçíè íà÷àë ïðîÿâëÿòüñÿ
ãàñòðîýíòåðàëüíûé ñèíäðîì. Ïàðàëëåëüíî êîíòðîëüíóþ
ãðóïïó ñ òàêèì ïîãîëîâüåì íàì ñîçäàòü íå óäàëîñü, òàê êàê
ðóêîâîäñòâó õîçÿéñòâà çàðàíåå áûëî èçâåñòíî, ÷òî áåç ïðè-
ìåíåíèÿ ýêñòðóäèðîâàííîãî êîðìà ïîâòîðèòñÿ ïðåæíÿÿ,
íåãàòèâíàÿ ñèòóàöèÿ ïî çàáîëåâàåìîñòè è âûáûòèþ. Ïî-
ýòîìó çà êîíòðîëü ìû âçÿëè ïîêàçàòåëè ïî çàáîëåâàåìîñòè,
âûáûòèþ è õîçÿéñòâåííûì ïîêàçàòåëÿì äî ïðèìåíåíèÿ
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ýêñòðóäèðîâàííîãî êîðìà. Êîíòðîëüíàÿ ãðóïïà ïîëó÷àëà
ðàöèîí õîçÿéñòâà (ÎÐ) ïî ðàçðàáîòàííîé ñõåìå êîðìëåíèÿ
è âûïîéêè ìîëîêà, êîòîðàÿ íå ìåíÿëàñü â òå÷åíèå ïîñëå-
äíèõ 5-è ëåò. Îïûòíàÿ ãðóïïà ïîëó÷àëà ÎÐ + ýêñòðóäèðî-
âàííûé êîðì 2 ðàçà â ñóòêè, äî êîíöà 6-ãî âîçðàñòíîãî
ìåñÿöà: â âîçðàñòå 11 äíåé – 1 ìåñÿö – 100 ã; 1–2 ìåñÿöà –
300 ã; 2–3 ìåñÿöà – 500 ã; 3–4 ìåñÿöà – 600 ã; 4–5 ìåñÿöåâ
– 700 ã, 5–6 ìåñÿöåâ 900 ã; ïðè ýòîì íà çàäàííîå êîëè÷åñòâî
ýêñòðóäèðîâàííîãî êîðìà óìåíüøàëè êîëè÷åñòâî êîìáè-
êîðìà, ÷òî ñîñòàâëÿëî 50%. Ýêñòðóäèðîâàííûé êîðì ñî-
ñòîÿë èç çåðíîñìåñè âêëþ÷àþùåé: ïøåíèöû – 15%, ãîðîõà
–15%, îâñà – 15%, ïøåíè÷íûõ çåðíîîòõîäîâ – 35%, ïèùå-
âûõ îñòàòêîâ – 20%. Â çåðíîñìåñè ñîäåðæàëîñü (ïðè íà-
òóðàëüíîé âëàæíîñòè): âëàãè 11,72 %; ñûðîãî ïðîòåèíà 10,7
ã; ïåðåâàðèìîãî ïðîòåèíà 8,9 ã; ñûðîé êëåò÷àòêè 125,5 ã;
ñàõàðà 125 ã; êðàõìàëà 324 ã; êîðì. åä/êã 1,13; ÎÝ ÌÄæ 10,87;
çîëû 29,3 ã; êàëèÿ 6,6 ã; êàëüöèÿ 0,4 ã; ôîñôîðà 6,4 ã; ñåðû 1,9
ã.; ìåäè 5,15 ìã; öèíêà 28,9 ìã; ìàðãàíöà 42 ìã; æåëåçà 71,1
ìã; êîáàëüòà 0,21 ìã; èîäà 0,15 ìã; ìàãíèÿ 0,4 ã.

Ðåçóëüòàòû èññëåäîâàíèé

Çàáîëåâàåìîñòü è ñîõðàííîñòü òåëÿò. Çàáîëåâàåìîñòü è
ñîõðàííîñòü òåëÿò â ãðóïïàõ áûëà íå îäèíàêîâîé (òàáëèöà
1). Äàííûå òàáëèöû 1 ïîêàçûâàþò, ÷òî èñïîëüçîâàíèå ýêñò-
ðóäèðîâàííîãî êîðìà îêàçûâàëî ïîëîæèòåëüíîå âëèÿíèå
íà ñîñòîÿíèå çäîðîâüÿ è ñîõðàííîñòü æèâîòíûõ. Â ãðóïïå
ïîëó÷àâøåé îñíîâíîé ðàöèîí, â òå÷åíèå 4-õ ìåñÿöåâ âûáû-
ëî 14 (25,0%) ò¸ëîê, â îïûòíîé, ãäå 50% êîìáèêîðìà áûëî

çàìåíåíî ýêñòðóäèðîâàííûì êîðìîì, âûáûëà 1 (1,79%)
ò¸ëêà, ñîõðàííîñòü ñîñòàâèëà 75,00% è 98,21%, ñîîò-
âåòñòâåííî (áîëüøå íà 23,21%). Ïðîäîëæèòåëüíîñòü áî-
ëåçíè áûëà òàêæå íå îäèíàêîâîé, è çíà÷èòåëüíî áîëüøå â
ãðóïïå, íå ïîëó÷àâøåé ýêñòðóäèðîâàííûé êîðì. Íà âòîðîì
ìåñÿöå ïðîäîëæàëà áîëåòü 31 ò¸ëêà, íà òðåòüåì 19, íà
÷åòâ¸ðòîì 14, íà ïÿòîì 6 , ïðè÷¸ì íà âòîðîì – òðåòüåì
ìåñÿöå, ó íèõ íàáëþäàëàñü ñî÷åòàííàÿ ïàòîëîãèÿ ïèùåâà-
ðèòåëüíîé è äûõàòåëüíîé ñèñòåì. Ïðè âñêðûòèè ïàâøèõ
òåëÿò çàðåãèñòðèðîâàíî âîñïàëåíèå ÆÊÒ è ïå÷åíè.

 Â ãðóïïå, ïîëó÷àâøåé ýêñòðóäèðîâàííûé êîðì, ê êîíöó
ïåðâîãî ìåñÿöà âûçäîðîâåëî 55 ãîëîâ (98,21), âûáûëà îäíà
(1,79%), òî åñòü ïðîäîëæèòåëüíîñòü áîëåçíè íå ïðåâûøàëà
1-ìåñÿ÷íûé âîçðàñò. Â ïîñëåäóþùèå ìåñÿöû ò¸ëêè áûëè
êëèíè÷åñêè çäîðîâû, âûáûòèÿ íå áûëî.

 Áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè. Êîíöåíòðàöèÿ
áèîõèìè÷åñêèõ ïîêàçàòåëåé êðîâè, ó òåëÿò êîíòðîëüíîé è
îïûòíîé ãðóïï áûëà íå îäèíàêîâîé. Â êîíòðîëüíîé ãðóïïå
ãëþêîçà (ó òåëÿò íîðìà 3,0–3,9 ììîëü/ë, äîïóñòèìàÿ íèæ-
íÿÿ ãðàíèöà íîðìû 2,63 ììîëü/ë; âåðõíÿÿ 4,5 ììîëü/ë),
áûëà ïîíèæåíà íà ïðîòÿæåíèè 6-è ìåñÿöåâ êîëåáàëàñü â 1–
2 ìåñÿ÷íîì âîçðàñòå â ïðåäåëàõ 1,97 –2–18 ììîëü/ë, â 5–6-
ìåñÿ÷íîì – 2,22–2,38 ììîëü/ë. Êîíöåíòðàöèÿ ãëþêîçû â
êðîâè ÿâëÿåòñÿ îñíîâíûì ïîêàçàòåëåì ìåòàáîëèçìà óãëå-
âîäîâ, îäíèì èç îñíîâíûõ èñòî÷íèêîâ ýíåðãèè è å¸ óðîâåíü
ó çäîðîâûõ æèâîòíûõ äîëæåí áûòü ïîñòîÿííûì (ïîñòîÿí-
ñòâî îáóñëîâëåíî âñàñûâàíèåì èç ïèùåâàðèòåëüíîãî òðàê-

òà è ðàñïàäîì ãëèêîãåíà äåïî-
íèðîâàííîãî â ïå÷åíè). Îòêëî-
íåíèå êîíöåíòðàöèè ãëþêîçû
ñâÿçàíî ñ ðÿäîì ïðè÷èí, íî ïðè
ãàñòðîýíòåðàëüíîì ñèíäðîìå,
ïðåæäå âñåãî, ñ íàðóøåíèåì ïå-
ðåâàðèìîñòè è âñàñûâàíèÿ. Ó
òåëÿò îïûòíîé ãðóïïû ãëþêîçà
â 1–2-ìåñÿ÷íîì âîçðàñòå áûëà
íåñêîëüêî íèæå íîðìû è ñîñòàâ-
ëÿëà 2,40 – 2,51 ììîëü/ë, â 5–6-
ìåñÿöåââ ïðåäåëàõ íèæíèõ ãðà-
íèö íîðìû – 3,22–3,34 ììîëü/ë.
Êîíöåíòðàöèÿ îáùåãî áåëêà
(íîðìà 5,80–7,30 ã%) â 1–2-ìå-
ñÿ÷íîì âîçðàñòå ó òåëÿò âñåõ
ãðóïï áûëà ïîíèæåíà, íî ñíè-
æåíèå áûëî ðàçëè÷íûì, â êîíò-
ðîëüíîé ãðóïïå ýòîò ïîêàçàòåëü
ñîñòàâëÿë 4,89–5,06 ã%, â îïûò-
íîé – 5,43–5,72 ã%. Â 5–6-ìå-
ñÿ÷íîì âîçðàñòå â êîíòðîëüíîé
ãðóïïå êîíöåíòðàöèÿ íåñêîëü-
êî ïîâûñèëàñü, íî áûëà íèæå
íîðìû è ñîñòàâëÿëà 5,14–5,69
ã%, â îïûòíîé ãðóïïå â ïðåäå-
ëàõ íîðìû – 5,81–6,43 ã%. Îä-
íàêî êîíöåíòðàöèÿ îáùåãî áåë-
êà íå ïîëíîñòüþ ðàñêðûâàåò ñî-
ñòîÿíèå áåëêîâîãî îáìåíà è
îáåñïå÷åííîñòü îðãàíèçìà áåë-
êàìè îöåíèâàåòñÿ ïî êîíöåíò-
ðàöèè áåëêîâûõ ôðàêöèé è
ïðåæäå âñåãî àëüáóìèíîâîé, òàê
êàê îíà ÿâëÿåòñÿ "ïëàñòè÷åñêèì
ìàòåðèàëîì" äëÿ ïîñòðîåíèÿ
îðãàíîâ è òêàíåé. Àëüáóìèíî-
âàÿ ôðàêöèÿ (íîðìà 2,50–3,50
ã%) â 1–2-ìåñÿ÷íîì âîçðàñòå ó
òåëÿò âñåõ ãðóïï áûëà ïîíèæå-
íà, â êîíòðîëüíîé ãðóïïå ýòîò
ïîêàçàòåëü ñîñòàâëÿë 1,74–1,96
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ã%, â îïûòíîé – 2,26–2,43 ã%. Â 5–6-ìåñÿ÷íîì âîçðàñòå â
êîíòðîëüíîé ãðóïïå êîíöåíòðàöèÿ íåñêîëüêî ïîâûñèëàñü,
íî áûëà íèæå íîðìû è ñîñòàâëÿëà 2,03–2,28 ã%, â îïûòíîé
ãðóïïå íàõîäèëàñü â ïðåäåëàõ íîðìû – 2,59–3,16 ã%. Ñíè-
æåíèå àëüáóìèíîâ óêàçûâàåò íà áåëêîâîå ãîëîäàíèå ïî
ðÿäó ïðè÷èí, íî ïðè ïàòîëîãèè ïèùåâàðèòåëüíîé ñèñòåìû
íà íàðóøåíèå ïåðåâàðèìîñòè êîðìà è âñàñûâàíèÿ.

Æèâàÿ ìàññà òåëÿò. Æèâàÿ ìàññà è å¸ ñðåäíåñóòî÷-
íûé ïðèðîñò â âîçðàñòíîé äèíàìèêå, â îïðåäåë¸ííîé ñòå-
ïåíè, õàðàêòåðèçóåò ñîñòîÿíèå çäîðîâüÿ (òàáëèöà 2). Èç
òàáëèöû 2 âèäíî, ÷òî â êàæäûé âîçðàñòíîé ìåñÿö æèâàÿ
ìàññà áûëà áîëüøå â ãðóïïå ïîëó÷àâøåé ýêñòðóäèðîâàí-
íûé êîðì, è ÷òî îñîáåííî âàæíî, ñ êàæäûì âîçðàñòíûì
ìåñÿöåì, ðàçíèöà ìåæäó ãðóïïàìè óâåëè÷èâàëàñü è â 6
ìåñÿöåâ ïðåâûøàëà íà 18,8 êã – 13,6% (ð<0,05). Âàëîâîé
ïðèðîñò æèâîé ìàññû áûë áîëüøå íà 19,1 êã – 18,1 %.

  Íàáîð çàäàííûõ êîðìîâ è èõ êîëè÷åñòâî â ãðóïïàõ
áûëè ðàâíûìè, íî êîëè÷åñòâî ñúåäåííîãî êîðìà áûëî ðàç-
ëè÷íûì çà ñ÷¸ò îñòàòêîâ ïðè ïîåäàíèè.  Êàê âèäíî èç òàáëèöû
3 ñóùåñòâåííîé ðàçíèöû â îáùåì ðàñõîäå êîðìîâ ïî ãðóïïàì
íå óñòàíîâëåíî, õîòÿ ïîåäàåìîñòü â îïûòíîé ãðóïïå áûëà
íåñêîëüêî áîëüøå çà ñ÷¸ò âåãåòàòèâíûõ êîðìîâ íà 25,0 êã
(16,78 êîðì. åä.), ÷òî óêàçûâàåò íà ïîëîæèòåëüíîå âëèÿíèå
ýêñòðóäèðîâàííîãî êîðìà íà àêòèâèçàöèþ ïðè¸ìà êîðìîâ
ðàöèîíà. Ðàñõîä êîðìà íà 1 êã ïðèðîñòà æèâîé ìàññû, êîòî-
ðûé â îïðåäåë¸ííîé ñòåïåíè îòðàæàåò, êàê â öåëîì ñîñòîÿíèå
çäîðîâüÿ, òàê è ñîñòîÿíèå æåëóäî÷íî-êèøå÷íîãî òðàêòà â
àñïåêòå ïðîöåññà ïðèñòåíî÷íîãî ïèùåâàðåíèÿ è ïåðåâàðèìî-
ñòè êîðìà, à â äàëüíåéøåì ìåòàáîëèçì ïèòàòåëüíûõ âåùåñòâ
â îðãàíèçìå, ïîêàçàë, ÷òî îí áûë ìåíüøå â îïûòíîé ãðóïïå, íà
0, 67 êîðì. åä. (12,81%), ÷òî òàêæå êàê è ïðåäûäóùèå ïîêàçà-
òåëè óêàçûâàåò íà ïîëîæèòåëüíîå äåéñòâèå ýêñòðóäèðîâàííî-
ãî êîðìà íà îðãàíèçì ò¸ëîê.

Öåíû è äåíåæíûå çàòðàòû íà êîðìà ïðåäñòàâëåíû â
òàáëèöå 4. Äàííûå òàáëèöû 4 ïîêàçûâàþò, ÷òî ðàçíèöà ïî
äåíåæíûì çàòðàòàì íà êîðìà ìåæäó ãðóïïàìè áûëà íå
çíà÷èòåëüíîé è â ãðóïïå ïîëó÷àâøåé ýêñòðóäèðîâàííûé
êîðì ïî ñðàâíåíèþ ñ àíàëîãàìè, áûëà áîëüøå íà 35,03 ðóá.
(3,52%), íà îäíî æèâîòíîå. Îäíàêî ïî çàòðàòàì íà 1 êã
ïðèðîñòà æèâîé ìàññû ìåæäó ãðóïïàìè óñòàíîâëåíû áîëåå
ñóùåñòâåííûå ðàçëè÷èÿ, è îíè áûëè ìåíüøå â ãðóïïå ïîëó-
÷àâøåé ýêñòðóäèðîâàííûé êîðì íà 14,23 ðóá. (15,05%).

 Êðîìå òîãî, â ãðóïïå, íå ïîëó÷àâøåé ýêñòðóäèðîâàí-
íûé êîðì âûáûëî 14 ò¸ëî÷åê, â ïåðâûé ìåñÿö 7, çàòðà÷åíî
147 êîðìîäíåé, âî âòîðîé ìåñÿö 4 –180 êîðìîäíåé, â
òðåòèé ìåñÿö 2 – 96 êîðìîäíåé, â ÷åòâ¸ðòûé ìåñÿö îäíà –
106 êîðìîäíåé, òî åñòü 529 êîðìîäíåé áûëî çàòðà÷åíî
âïóñòóþ. Ñåáåñòîèìîñòü êîðìîäíÿ ñîñòàâëÿëà 73,14 ðóá.
Óáûòêè ñîñòàâèëè 38691,06 ðóá. Â ãðóïïå, ïîëó÷àâøåé
ýêñòðóäèðîâàííûé êîðì, âûáûëà îäíà òåëî÷êà â âîçðàñòå
15-è äíåé, óáûòêè ñîñòàâèëè 1097,10 ðóá., òî åñòü çà ñ÷¸ò
âûáûòèÿ óáûòêè ñíèæàëèñü íà 37593,96 ðóá. (97,16%).

Çàòðàòû íà ëå÷åíèå â ãðóïïàõ áûëè òàêæå íå îäèíàêîâû.
Ñòîèìîñòü îäíîãî äíÿ ëå÷åíèÿ â ñðåäíåì ñîñòàâëÿëà 184,00
ðóá. Â êîíòðîëüíîé ãðóïïå ñóììàðíî âðåìÿ ëå÷åíèÿ âûáûâ-
øèõ ò¸ëîê ñîñòàâèëî 144 äíÿ, çàòðàòû íà èõ ëå÷åíèå 26496,00
ðóá. Ñóììàðíî âðåìÿ ëå÷åíèÿ áîëüíûõ, íî âûçäîðîâåâøèõ
ò¸ëîê ñîñòàâèëî 336 äíåé, çàòðà÷åíî íà ëå÷åíèå 61824,00
ðóá., à â öåëîì ïî ãðóïïå 88320 ðóá. Âðåìÿ ëå÷åíèÿ îäíîé
âûáûâøåé ò¸ëêè â îïûòíîé ãðóïïå ñîñòàâèëî 11 äíåé, çàòðà-
÷åíî íà ëå÷åíèå 2024,00 ðóá., (ìåíüøå íà 86296,00 ðóá.) òî
åñòü óáûòêè ñíèæàëèñü íà 86296,00 ðóá.,(97,70%).

Çàêëþ÷åíèå

 1. Çàìåíà â ðàöèîíå ìîëîäíÿêà êðóïíîãî ðîãàòîãî
ñêîòà êîìáèêîðìà-ñòàðòåðà è êîìáèêîðìà-êîíöåíòðàòà
ýêñòðóäèðîâàííûì êîðìîì íà 50% ñ 11-äíåâíîãî äî 6-
ìåñÿ÷íîãî âîçðàñòà îêàçûâàëà ïîëîæèòåëüíîå âëèÿíèå íà

èõ îðãàíèçì è õîçÿéñòâåííî-ïîëåçíûå êà÷åñòâà: ïî ñðàâíå-
íèþ ñ àíàëîãàìè, ó æèâîòíûõ ïîëó÷àâøèõ ýêñòóäèðîâàí-
íûé êîðì, ñîõðàííîñòü áûëà áîëüøå íà 23,21%, è ñîñòàâëÿ-
ëà è 98,21%, ó àíàëîãîâ 75%; ïðîäîëæèòåëüíîñòü áîëåçíè
íå ïðåâûøàëà 1-ìåñÿ÷íûé âîçðàñò, ó àíàëîãîâ ïîâòîðíàÿ
ïàòîëîãèÿ ðåãèñòðèðîâàëàñü äî 25-ìåñÿ÷íîãî âîçðàñòà;
Æèâàÿ ìàññà â 6-ìåñÿöåâ ïî ñðàâíåíèþ ñ àíàëîãàìè áûëà
áîëüøå íà 18,8 êã – 13,6 % , âàëîâîé ïðèðîñò æèâîé ìàññû
íà 19,1 êã – 18,1%, ñðåäíåñóòî÷íûé ïðèðîñò æèâîé ìàññû
íà 104 ã – 18,1 %, ïðè ñíèæåíèè ðàñõîäà êîðìà íà êèëî-
ãðàìì ïðèðîñòà æèâîé ìàññû íà 0,67 êîðì. åä. 12,81%,
äåíåæíûõ çàòðàò íà 14,23 ðóá. – 15,05%.Óáûòêè çà ñ÷¸ò
íåîáõîäèìîñòè â çàòðàòàõ íà ëå÷åíèå ñíèæàëèñü 86296,00
ðóá. (97,70%), çà ñ÷¸ò âûáûòèÿ íà 37593,96 ðóá. (97,16%).
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Ðåçþìå: Öåëüþ èññëåäîâàíèé ÿâëÿëñÿ âñåñòîðîííèé
àíàëèç èçìåíåíèé ïî÷âåííî-êëèìàòè÷åñêèõ, àãðîòåõíè÷åñ-
êèõ ïîêàçàòåëåé íà òåððèòîðèè ÐÒ, à òàêæå çîîâåòåðèíàð-
íûõ ïîêàçàòåëåé â ìåñòíîé ïîïóëÿöèè êðóïíîãî ðîãàòîãî
ñêîòà. Â ïåðèîä ñ 1996 ïî 2015 ãã. îòìå÷åíî äîñòîâåðíîå
óâåëè÷åíèå ñðåäíåãîäîâîé òåìïåðàòóðû ïîñâåðõíîñòè ïî-
÷âû ñ 4,7 äî 6,2 °Ñ (p < 0,001) è òåíäåíöèÿ åå óâåëè÷åíèÿ íà
êàæäîì èçó÷åííîì ãîðèçîíòå. Ìàêñèìàëüíàÿ òåìïåðàòóðà
ïî÷âû óñòàíîâëåíà íà ãëóáèíå 20 ñì. ÃÒÊ èìåë òåíäåíöèþ
ê ñíèæåíèþ è â ñðåäíåì ñîñòàâèë 0,97 (çàñóøëèâàÿ çîíà).
Ìàêñèìàëüíîå çíà÷åíèå ÃÒÊ áûëî õàðàêòåðíî äëÿ 2007 ã.
– 1,36, à ìèíèìàëüíîå – äëÿ 2010 ã. (0,36). Âûÿâëåíà òåíäåí-
öèÿ óâåëè÷åíèÿ ïðîäîëæèòåëüíîñòè âåãåòàöèîííîãî ïåðè-
îäà, êîòîðûé â ñðåäíåì ñîñòàâëÿë 136 äíåé, ïðè ýòîì
íàèáîëåå êîðîòêèì îêàçàëñÿ â 2000 ã. (âñåãî 116 äíåé), à
ìàêñèìàëüíî ïðîäîëæèòåëüíûì â 2005, 2010 è 2015 ãã. –
146 äíåé. Â ïåðèîä ñ 1993 ïî 2018 ãã. íàáëþäàåòñÿ òðåíä
óìåíüøåíèÿ äîëè ãðóáûõ è ñî÷íûõ êîðìîâ â ñòðóêòóðå
ðàöèîíîâ êîðìëåíèÿ ñ 31,35 è 26,64 % â 1993 ã. äî 25,70 è
25,59 % â 2018 ã. Äîëÿ êîíöåíòðèðîâàííûõ êîðìîâ â ñòðóê-
òóðå ðàöèîíà âîçðîñëà ñ 42,01 äî 48,71 %, îäíàêî, â ñàìûé
çàñóøëèâûé 2010 ã. ñîñòàâëÿëà 50,66 %. Íàèáîëåå ÷àñòî
êîðîâû âûáðàêîâûâàþòñÿ èç ñòàäà â ñâÿçè ñ àêóøåðñêî-
ãèíåêîëîãè÷åñêèìè áîëåçíÿìè (45,9 %), â 33,4 % ñëó÷àÿõ
ïî ïðè÷èíå âíóòðåííèõ íåçàðàçíûõ áîëåçíåé, â 20,1 %
ñëó÷àÿõ – èç-çà õèðóðãè÷åñêèõ áîëåçíåé, â åäèíè÷íûõ ñëó-
÷àÿõ – âñëåäñòâèå èíôåêöèîííûõ è èíâàçèîííûõ áîëåçíåé.
Âñëåäñòâèå âíóòðåííèõ íåçàðàçíûõ áîëåçíåé èç ñòàäà âû-
áûâàþò æèâîòíûå ñ ïðîäóêòèâíîñòüþ îò 6001 äî 7000 êã
ìîëîêà çà ëàêòàöèþ – 13,0 %, â îñíîâíîì äî÷åðè êîðîâ ñ
óäîåì îò 7001 äî 8000 êã çà ñòàíäàðòíóþ ëàêòàöèþ (16,2 %).

Ââåäåíèå

Åñòåñòâåííûå ïðèðîäíûå è àíòðîïîãåííûå èçìåíåíèÿ
êëèìàòà óãðîæàþò ïðîäîâîëüñòâåííîé áåçîïàñíîñòè [1].
Ïîëåâàÿ âñõîæåñòü íåêîòîðûõ êîðìîâûõ êóëüòóð íàõîäèò-
ñÿ â ïðÿìîé çàâèñèìîñòè îò âëàæíîñòè è òåìïåðàòóðû
ïî÷âû íà ãëóáèíàõ è ìîæåò ñóùåñòâåííî èçìåíÿòüñÿ [2]. Íå
âûçûâàåò ñîìíåíèÿ, ÷òî çàñóõà, à äðóãèå ýêîëîãè÷åñêèå
ñòðåññû  âëèÿþò êàê íà óðîæàé, òàê è íà åãî êà÷åñòâî [3].
Èññëåäîâàíèÿ ïîêàçàëè, ÷òî èçìåíåíèå êëèìàòà ìîãóò ïî-
âëèÿòü íà íà÷àëî âåãåòàöèè, îáóñëàâëèâàþò åå ïðîäîëæè-

òåëüíîñòü [4]. Êðîìå òîãî, â óñëîâèÿõ èíòåíñèôèêàöèè
ìîëî÷íîãî ñêîòîâîäñòâà íåèçáåæíû ðàçëè÷íûå ñòðåññî-
âûå âîçäåéñòâèÿ íà îðãàíèçì ñàìèõ æèâîòíûõ, à 25,0 %
âñåõ çàáîëåâàíèé âûñîêîïðîäóêòèâíûõ êîðîâ èçíà÷àëüíî
îáóñëîâëåíî íàðàñòàþùèì íàêîïëåíèåì íàðóøåíèé îáìå-
íà âåùåñòâ [5]. Áîëüøèíñòâî êðóïíûõ ìåæäóíàðîäíûõ
ìîëî÷íûõ êîìïàíèé ñ÷èòàþò, ÷òî äëÿ óâåëè÷åíèÿ ìîëî÷-
íîé ïðîäóêòèâíîñòè æèâîòíûõ íåîáõîäèìû ðàöèîíû ñ
âûñîêèì ñîäåðæàíèåì êîíöåíòðàòîâ, îäíàêî, ïðè ýòîì ó
æèâîòíûõ ñíèæàåòñÿ ðÍ â ðóáöå, ÷òî íåðåäêî ïðèâîäèò ê
ñåðüåçíûì çàáîëåâàíèÿì è âûáðàêîâêå [6]. Ñåé÷àñ ìàêñè-
ìàëüíûé âîçðàñò èñïîëüçîâàíèÿ äîéíûõ êîðîâ ñîñòàâëÿåò
îò 5 äî 6 ëåò [7]. Îäíàêî, ó æèâîòíûõ åñòü ðÿä èíäèâèäóàëü-
íûõ îñîáåííîñòåé, êîòîðûå ïîìîãàþò èì àäàïòèðîâàòüñÿ ñ
ðàçíûì óñïåõîì ê îäíèì è òåì æå óñëîâèÿì èíòåíñèâíîãî
âåäåíèÿ æèâîòíîâîäñòâà, ÷òî òðåáóåò äîïîëíèòåëüíîãî èçó-
÷åíèÿ [8]. Èñõîäÿ èç èçëîæåííîãî âûøå, öåëüþ íàñòîÿùåé
ñòàòüè ÿâëÿåòñÿ àíàëèç èçìåíåíèÿ íåêîòîðûõ êëèìàòè÷åñêèõ
ïîêàçàòåëåé íà òåððèòîðèè Ðåñïóáëèêè Òàòàðñòàí (ÐÒ), â òîì
÷èñëå ïî÷âåííûõ; îöåíêà ñòðóêòóðû êîðìîâîé áàçû ïîïóëÿ-
öèè äîéíûõ êîðîâ â ðåãèîíå, äîëè òåõ èëè èíûõ çàáîëåâàíèé,
âûçûâàþùèõ ïðåæäåâðåìåííóþ âûáðàêîâêó æèâîòíûõ, àñ-
ñîöèàöèè óðîâíÿ ìîëî÷íîé ïðîäóêòèâíîñòè æèâîòíûõ ñ âûá-
ðàêîâêîé ïî ïðè÷èíå âíóòðåííèõ íåçàðàçíûõ áîëåçíåé.
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Change in soil, climatic, and fodder
resources, culling of animals as a result of
disease, and its association with productivity

Krupin E.O., Tatar Scientific Research Institute of
Agriculture, FRC Kazan Scientific Center, Russian Academy
of Sciences, Kazan, e-mail: evgeny.krupin@gmail.com

Key words: soil, climate, feed, disease, cow, milk
production

Abstract. The aim of the research was to analyze changes
in soil-climatic, agro technical and veterinary indicators in the
Republic of Tatarstan. From 1996 to 2015 A significant increase
in the average annual temperature of the soil surface from 4.7 to
6.2 ° C (p <0.001) and a tendency to increase at each depth were
revealed. At a depth of 20 cm, the maximum soil temperature.
HTC decreased and averaged 0.97 (arid zone). The maximum
HTC was in 2007 - 1.36, and the minimum - in 2010 (0.36). A
tendency to increase the growing season (average value of 136
days) was revealed. It was the shortest in 2000 (116 days), and
the longest in 2005, 2010 and 2015. - 146 days. From 1993 to
2018 there is a trend towards a decrease in the share of roughage
and succulent feed in the diets of cows from 31.35 and 26.64%
in 1993 to 25.70 and 25.59% in 2018. The proportion of
concentrated feed increased from 42.01 to 48.71%. The
maximum value was in 2010 (50.66%). More often cows are
culled due to obstetric and gynecological diseases (45.9%), in
33.4% of cases due to internal non-communicable diseases, in
20.1% of cases due to surgical diseases, rarely due to infectious
and invasive diseases. Due to internal non-communicable
diseases, animals with productivity from 6001 to 7000 kg of
milk per lactation are most often culled - 13.0%, more often
daughters of cows with milk yield from 7001 to 8000 kg per
standard lactation (16.2%).

Äëÿ öèòèðîâàíèÿ / For citation

Êðóïèí Å.Î.,
êàíäèäàò âåòåðèíàðíûõ íàóê,
âåäóùèé íàó÷íûé ñîòðóäíèê,
Òàòàðñêèé íàó÷íî-
èññëåäîâàòåëüñêèé èíñòèòóò
ñåëüñêîãî õîçÿéñòâà ÔÈÖ
Êàçàíñêèé íàó÷íûé öåíòð ÐÀÍ,
ã. Êàçàíü,
evgeny.krupin@gmail.com
Krupin E.O.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 6-2020

   37

 Journal "Veterinaria i kormlenie"

àíàëèçà òåìïåðàòóðû ïî÷â íà ãëóáèíàõ, âåëè÷èíû ãèäðî-
òåðìè÷åñêîãî êîýôôèöèåíòà (ÃÒÊ), ïðîäîëæèòåëüíîñòè
âåãåòàöèîííîãî ïåðèîäà ñ 1996 ïî 2015 ãã. èñïîëüçîâàíû
ìàññèâû êëèìàòè÷åñêèõ äàííûõ òðåõ ìåòåîñòàíöèé ÐÒ:
¹27595, ¹28506, ¹28704 [9]. Ðàñ÷åò åæåãîäíûõ çíà÷åíèé
ÃÒÊ è îöåíêó çîíû óâëàæíåíèÿ âûïîëíèëè ïî Ã.Ò. Ñåëÿíè-
íîâó (1928) [10]. Äëÿ îïðåäåëåíèÿ åæåãîäíîé ïðîäîëæè-
òåëüíîñòè âåãåòàöèîííîãî ïåðèîäà èñïîëüçîâàëè áèîëîãè-
÷åñêèå ìèíèìóìû òåìïåðàòóð ðàçâèòèÿ ðàñòåíèé ïî Þ.Ï.
Ïåðåâåäåíöåâó è äð. (2008) [11]. Åæåãîäíóþ îöåíêó ñòðóê-
òóðû ðàöèîíîâ êîðìëåíèÿ äîéíûõ êîðîâ çà ïåðèîä ñ 1993
ïî 2018 ãã. îñóùåñòâëÿëè íà îñíîâàíèè àíàëèçà ñòàòèñòè-
÷åñêèõ ôîðì "Ðàñõîä êîðìîâ ñêîòó è ïòèöå" è "Ïîãîëîâüå
ñêîòà è ïòèöû (ãîäîâàÿ)". Ñóììàðíûé ó÷åò ïðè÷èí âûáû-
òèÿ æèâîòíûõ â æèâîòíîâîä÷åñêèõ ïðåäïðèÿòèÿõ ÐÒ çà
ïåðèîä ñ 2013 ïî 2019 ãã., îöåíêà ìîëî÷íîé ïðîäóêòèâíî-
ñòè âûáðàêîâàííûõ êîðîâ çà çàêîí÷åííóþ ëàêòàöèþ, à
òàêæå èõ ìàòåðåé çà 305 äíåé ëàêòàöèè îñóùåñòâëåí íà
îñíîâàíèè àíàëèçà áàç äàííûõ ïðîãðàììû "ÑÅËÝÊÑ. Ìî-
ëî÷íûé ñêîò". Ïîëó÷åííûé ìàòåðèàë îáðàáàòûâàëè áèî-
ìåòðè÷åñêèìè ìåòîäàìè ïî À.Í. Ïëîõèíñêîìó [12].

Ðåçóëüòàòû è îáñóæäåíèå

Îò ñêîðîñòè ïðîðàñòàíèÿ ñåìÿí è òåìïîâ îòðàñòàíèÿ

Ðèñ. 1. Òåìïåðàòóðà ïî÷âû íà ãëóáèíàõ
Fig. 1. Soil temperature at depths
Ïðèìå÷àíèå: * - p < 0,05; ** - p < 0,01; *** - p < 0,001 (â ñðàâíåíèè
ñ ïåðâûì ïåðèîäîì (1996-2000 ãã.))

Ðèñ. 2. ÃÒÊ è ïðîäîëæèòåëüíîñòü âåãåòàöèîííîãî ïåðèîäà
Fig. 2. HTC and the length of the growing season

Ðèñ. 3. Ñòðóêòóðà ðàöèîíîâ äîéíûõ êîðîâ
Fig. 3. Structure of diets of dairy cows

ðàñòåíèé â óñëîâèÿõ òåìïåðàòóðíîãî îïòèìóìà çàâèñèò
êà÷åñòâî áóäóùåé êîðìîâîé áàçû [13]. Óñòàíîâëåíî, ÷òî
ìèíèìàëüíûå ñðåäíåãîäîâûå òåìïåðàòóðû õàðàêòåðíû äëÿ
ïîâåðõíîñòè ïî÷âû (ðèñ. 1). Â èçó÷àåìûå ïåðèîäû ñ 1996
ïî 2015 ãã. îòìå÷åíî óñòîé÷èâîå äîñòîâåðíîå óâåëè÷åíèå
ñðåäíåãîäîâîé òåìïåðàòóðû ïîñâåðõíîñòè ïî÷âû ñ 4,7 äî
6,2 °Ñ. Ìàêñèìàëüíàÿ òåìïåðàòóðà ïî÷âû óñòàíîâëåíà íà
ãëóáèíå 20 ñì. Áåçóñëîâíî, ýòî ìîæåò áûòü ñëåäñòâèåì
îáùèõ òåíäåíöèé èçìåíåíèÿ êëèìàòà, êîòîðûå ðàíåå áûëè
îïèñàíû E.O. Krupin (2019), ñëåäñòâèåì çàñóõ è äð. [14].

Ñ÷èòàåòñÿ, ÷òî ÃÒÊ ìîæíî èñïîëüçîâàòü â êà÷åñòâå
îñíîâíîãî ïîêàçàòåëÿ äëÿ îöåíêè èíòåíñèâíîñòè àòìîñ-
ôåðíûõ çàñóõ [10]. Óñòàíîâëåíî, ÷òî ÃÒÊ èìåë òåíäåíöèþ
ê ñíèæåíèþ (y = -0,0105x + 1,0813, R2 = 0,0511 ïðè ëèíåé-
íîé àïïðîêñèìàöèè) è â ñðåäíåì ñîñòàâèë 0,97, ÷òî ñîîò-
âåòñòâóåò çàñóøëèâîé çîíå. Ïðè÷åì, ìàêñèìàëüíîå çíà÷å-
íèå ÃÒÊ áûëî õàðàêòåðíî äëÿ 2007 ã. - 1,36, à ìèíèìàëüíîå
- äëÿ 2010 ã. (0,36). Â ñâÿçè ñ ýòèì, íå èñêëþ÷åíî, ÷òî ìû
áóäåì íàáëþäàòü òåíäåíöèþ ñíèæåíèÿ ïðîäóêòèâíîñòè
êîðìîâûõ óãîäèé [15].

 Ïðîäîëæèòåëüíîñòü âåãåòàöèîííîãî ïåðèîäà ýòî êðè-
òè÷åñêàÿ ïåðåìåííàÿ ôåíîëîãèè ðàñòèòåëüíîñòè [16]. Óñ-
òàíîâëåíî, ÷òî â ÐÒ â ïåðèîä ñ 1996 ïî 2015 ãã. îòìå÷àëàñü
òåíäåíöèÿ óâåëè÷åíèÿ ïðîäîëæèòåëüíîñòè âåãåòàöèîííî-
ãî ïåðèîäà (y = 0,9526x + 125,85, R2 = 0,3261 ïðè ëèíåéíîé
àïïðîêñèìàöèè), êîòîðûé â ñðåäíåì ñîñòàâëÿë 136 äíåé,
ïðè ýòîì íàèáîëåå êîðîòêèì îí îêàçàëñÿ â 2000 ã. (âñåãî
116 äíåé), à ìàêñèìàëüíî ïðîäîëæèòåëüíûì â 2005, 2010 è
2015 ãã. - 146 äíåé. Â öåëîì, êîíå÷íî, íåò åäèíîãî ìíåíèÿ
î âëèÿíèÿ ïðîäîëæèòåëüíîñòè âåãåòàöèîííîãî ïåðèîäà íà
ôóíêöèîíèðîâàíèå ýêîñèñòåì [17].

 Êà÷åñòâî êîðìîâ íàïðÿìóþ âëèÿåò íà ñòðóêòóðó ðàöè-
îíîâ êîðìëåíèÿ êîðîâ. Â ðåçóëüòàòå ôèçèîëîãè÷åñêèõ îñî-
áåííîñòåé ó êîðîâ íàñòóïàåò ïåðèîä îòðèöàòåëüíîãî ýíåð-
ãåòè÷åñêîãî áàëàíñà, ÷òî î÷åíü ÷àñòî ñîïðîâîæäàåòñÿ íà-
ðóøåíèÿìè îáìåíà âåùåñòâ [18]. Ïîëó÷åííûå ðåçóëüòàòû
ïîêàçûâàþò, ÷òî â ÐÒ â ïåðèîä ñ 1993 ïî 2018 ãã. íàáëþäàåòñÿ
òðåíä óìåíüøåíèÿ äîëè ãðóáûõ è ñî÷íûõ êîðìîâ â ñòðóêòóðå
ðàöèîíîâ êîðìëåíèÿ (ðèñ. 3), ïðè ýòîì, äîëÿ êîíöåíòðèðîâàí-
íûõ êîðìîâ âîçðîñëà ñ 42,01 äî 48,71 % (y = 0,302x + 39,066;
R2 = 0,4979 ïðè ëèíåéíîé àïïðîêñèìàöèè), à â ñàìûé çàñóø-
ëèâûé 2010 ã. (ÃÒÊ = 0,36) ñîñòàâëÿëà 50,66 %.

Îòìå÷àëîñü, ÷òî ïðåæäåâðåìåííàÿ âûáðàêîâêà êîðîâ
èç ñòàäà ñâîäèò íà íåò îöåíêó æèâîòíûõ ïî ïðîäóêòèâíûì
è ïëåìåííûì êà÷åñòâàì [19]. Îöåíêà èçó÷åííûõ ñëó÷àåâ
âûáûòèÿ æèâîòíûõ çà ïåðèîä ñ 2013 ïî 2019 ãã. ïî ïðè÷èíå
çàáîëåâàíèé ïîêàçàëà (ðèñ. 4), ÷òî íàèáîëåå ÷àñòî êîðîâû
âûáðàêîâûâàþòñÿ èç ñòàäà â ñâÿçè ñ àêóøåðñêî-ãèíåêîëî-
ãè÷åñêèìè áîëåçíÿìè (45,9 %). Íà 12,5 % ðåæå æèâîòíûå
âûáûâàþò ïî ïðè÷èíå âíóòðåííèõ íåçàðàçíûõ áîëåçíåé
(33,4 %), â 20,1 % ñëó÷àÿõ - ïî ïðè÷èíå õèðóðãè÷åñêèõ
áîëåçíåé. Ñëåäóåò îòìåòèòü, ÷òî óñòàíîâëåííûå çàêîíî-
ìåðíîñòè âûáûòèÿ æèâîòíûõ ñîîòâåòñòâóþò ïîëó÷åííûì
P.T. Thomsen et al. (2004) [20].

Ãîëøòèíèçèðîâàííûå êîðîâû èìåþò âûñîêèå ïîêàçà-
òåëè ïðîäóêòèâíîñòè, ïðè ýòîì áîëüøèíñòâî æèâîòíûõ íå
ðåàëèçóþò ñâîé ïîòåíöèàë [21]. Èç äàííûõ, ïðåäñòàâëåí-
íûõ íà ðèñóíêå 5 âèäíî, ÷òî ÷àùå âñåãî ïî ïðè÷èíå âíóò-
ðåííèõ íåçàðàçíûõ áîëåçíåé èç ñòàäà âûáûâàþò æèâîòíûå
ñ ïðîäóêòèâíîñòüþ îò 6001 äî 7000 êã ìîëîêà çà ëàêòàöèþ
- 13,0 %. Êàê ïðàâèëî, æèâîòíûå âûáûâàþò èç ñòàäà â
îñíîâíîì â ïåðèîä ðàçäîÿ è ýòî áîëüøèå ïðîèçâîäñòâåí-
íûå è ýêîíîìè÷åñêèå ïîòåðè, î ÷åì òàêæå ñîîáùàþò M.A.
Stevenson è U.Lean (1998) [22].

Þ.È. Ñêëÿðåíêî è äð. ñîîáùàþò, ÷òî ìåæäó óäîåì
ìàòåðåé è äî÷åðåé ñóùåñòâóåò ïîëîæèòåëüíàÿ êîððåëÿöè-
îííàÿ ñâÿçü (îò 0,01 äî 0,20) [23]. Àíàëèç óðîâíÿ ìîëî÷íîé
ïðîäóêòèâíîñòè ìàòåðåé âûáûâøèõ æèâîòíûõ ïîêàçàë (ðèñ.
6), ÷òî ÷àùå âñåãî ïî ïðè÷èíå âíóòðåííèõ íåçàðàçíûõ
áîëåçíåé âûáðàêîâûâàþòñÿ äî÷åðè êîðîâ ñ óäîåì îò 7001
äî 8000 êã çà ñòàíäàðòíóþ (305 äíåé) ëàêòàöèþ - 16,2 %.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 6-2020

   38

 Journal "Veterinaria i kormlenie"

 Çàêëþ÷åíèå

Â öåëîì, íà ýôôåêòèâíîñòü æèâîòíîâîäñòâà îêàçûâàåò
âëèÿíèå áîëüøîå êîëè÷åñòâî ôàêòîðîâ. Â ïðåäñòàâëåííîé
ñòàòüå áûëà ïðåäïðèíÿòà ïîïûòêà ðåòðîñïåêòèâíîãî àíàëèçà
âàæíûõ ïîêàçàòåëåé, õàðàêòåðèçóþùèõ ñîñòîÿíèå ïî÷âåííî-
êëèìàòè÷åñêèõ, êîðìîâûõ ðåñóðñîâ ÐÒ, à òàêæå ïðè÷èí âûáû-
òèÿ æèâîòíûõ âî âçàèìîñâÿçè ñ èõ ïðîäóêòèâíîñòüþ.

Ñòàòüÿ ïîäãîòîâëåíà â ðàìêàõ ãîñóäàðñòâåííîãî
çàäàíèÿ ÀÀÀÀ-À18-118031390148-1.
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Ðåçþìå. Âîçáóäèòåëè ðîäà Pasteurella âûçûâàþò áî-
ëåçíè ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ ñ ðàçëè÷íûìè êëè-
íè÷åñêèìè ïðîÿâëåíèÿìè, ïîðàæàþùèå ðåñïèðàòîðíûé,
æåëóäî÷íî-êèøå÷íûé òðàêò, íåðåäêî çàêàí÷èâàþùèåñÿ
ëåòàëüíî.  Â ñòàòüå ïðèâåäåíà ýïèçîîòè÷åñêàÿ ñèòóàöèÿ è
ïðè÷èíû âîçíèêíîâåíèÿ ïàñòåðåëëåçà êðóïíîãî ðîãàòîãî
ñêîòà â Âîëîãîäñêîé îáëàñòè. Îáùàÿ çàáîëåâàåìîñòü òåëÿò
â ðåãèîíå â ïîñëåäíèå ïÿòü ëåò êîëåáëåòñÿ îò 49,0 % äî 45,5
%, à ãèáåëü îò 6,1 % äî 3,5 %.  Ïðîâåäåííûå áàêòåðèîëîãè-
÷åñêèå èññëåäîâàíèÿ â ïÿòè æèâîòíîâîä÷åñêèõ õîçÿéñòâàõ
ïîêàçàëè, ÷òî èç ïàòîëîãè÷åñêîãî ìàòåðèàëà êóëüòóðû  ðàç-
ëè÷íûõ ìèêðîîðãàíèçìîâ âûäåëÿþòñÿ â 98,0 % ñëó÷àåâ,
÷àùå â àññîöèàöèÿõ. Ïî ðåçóëüòàòàì èçó÷åíèÿ  êóëüòóðàëü-
íî- ìîðôîëîãè÷åñêèõ  è áèîõèìè÷åñêèõ ïðèçíàêîâ âûäå-
ëåííûå êóëüòóðû áûëè îòíåñåíû ê ñëåäóþùèì âèäàì:
Streptococcus  (17,1  %), Pasteurella   (10,5 %),  Proteus (9,5
%), Citrobacter  (6,7 %),    Staphylococcus  (5,7%),    E. Coli (5,7
%), Klebsiella (3,8 %); ñìåøàííàÿ  ìèêðîôëîðà  (41,0 %).

Ïàñòåðåëëåç èìååò äîñòàòî÷íî øèðîêîå ðàñïðîñòðàíå-
íèå â æèâîòíîâîä÷åñêèõ õîçÿéñòâàõ. Ïî êîëè÷åñòâó âûÿâ-
ëåííûõ íåáëàãîïîëó÷íûõ ïóíêòîâ îí çàíèìàåò òðåòüå ìåñ-
òî ïîñëå êîëèáàêòåðèîçà è ñàëüìîíåëëåçà. Ïî äàííûì çà
2006–2011 ãîäà íà åãî äîëþ ïðèõîäèòñÿ 1,8% äî 9,0%
íåáëàãîïîëó÷íûõ ïóíêòîâ, îò 12,9% äî 57,5% çàáîëåâøèõ
æèâîòíûõ è îò 1,4% äî 13,1% ïàâøèõ æèâîòíûõ îò âñåõ
çàáîëåâàíèé èíôåêöèîííîé ïàòîëîãèè. Êîððåëÿöèîííûé

àíàëèç ÷èñëà âàêöèíèðîâàííûõ æèâîòíûõ ïðîòèâ ïàñòå-
ðåëëåçà è çàáîëåâàåìîñòè èì çà 2006–2016 ãîäà, ïîêàçûâà-
åò îáðàòíóþ ñâÿçü ñðåäíåé ñèëû ìåæäó óêàçàííûìè ïîêà-
çàòåëÿìè  (r = - 0,47).

Ââåäåíèå

Ðåñïèðàòîðíûå è æåëóäî÷íî-êèøå÷íûå áîëåçíè êðóï-
íîãî ðîãàòîãî ñêîòà ðàñïðîñòðàíåíû ïðàêòè÷åñêè íà âñåé
òåððèòîðèè Ðîññèè. Îíè íàíîñÿò ñåðüåçíûé ýêîíîìè÷åñ-
êèé óùåðá æèâîòíîâîäñòâó, ñâÿçàííûé ñ ïîòåðåé æèâîé
ìàññû ñêîòà, ñíèæåíèåì ïðîäóêòèâíîñòè, íàðóøåíèåì âîñ-
ïðîèçâîäñòâà è ãèáåëüþ ìîëîäíÿêà. Äàííûå ëèòåðàòóðû, à
òàêæå ðåçóëüòàòû ñîáñòâåííûõ èññëåäîâàíèé, ïîêàçàëè
[1,2,3,7], ÷òî âûøåóêàçàííûå áîëåçíè òåëÿò èìåþò èíôåê-
öèîííóþ ïðèðîäó.  Â ýòèîëîãèè ýòèõ áîëåçíåé âåäóùàÿ
ðîëü ïðèíàäëåæèò ãåðïåñ-, êîðîíà-, ðîòà- âèðóñàì, à òàêæå
ïàñòåðåëëàì, ñàëüìîíåëëàì, ñòðåïòîêîêêàì, ñòàôèëîêîê-
êàì è èõ àññîöèàöèÿì [4,5,6,8,9].

Öåëü èññëåäîâàíèé – ïðîâåñòè àíàëèç ýïèçîîòè÷åñêîé
ñèòóàöèè  ïî çàáîëåâàåìîñòè ïàñòåðåëëåçîì  òåëÿò â õîçÿé-
ñòâàõ Âîëîãîäñêîé îáëàñòè.

Ìàòåðèàëû è ìåòîäû

Â ðàáîòå èñïîëüçîâàíû ýïèçîîòîëîãè÷åñêèé, áàêòåðè-
îëîãè÷åñêèé, è ñòàòèñòè÷åñêèé ìåòîäû èññëåäîâàíèé. Áàê-
òåðèîëîãè÷åñêèì ìåòîäîì èññëåäîâàíî 77 ïðîá áèîìàòå-

Analysis of epidemiological data on
the incidence of calves pasteurellosis
in farms of the Vologda region
Makarova V.N.1, Badeeva O.B.1,
Simanova I.N.1 , Gorbatov A.V.2
1Vologda branch of  FGBNU FNC VIEW RAN, Vologda
2FGBNU FNC VIEW RAN, Moscow

Key words: bacteria, associations, respiratory,
gastrointestinal diseases, pasteurellosis, young cattle, prevention.

Abstract. Pathogens of the genus Pasteurella cause diseases
of farm animals with various clinical manifestations, affecting
the respiratory, gastrointestinal tract, often ending in death.

The article presents the epizootic situation on pasteurellosis
of cattle, the causes of its occurrence. In the Vologda oblast, the
total incidence of calves in the last five years ranges from 49,0%
to 45,5%, and death from 6,1% to 3,5%.  Conducted
bacteriological studies in five livestock farms have shown that
from the pathological material of the culture of various
microorganisms are isolated in 98.0 % of cases, more often in
associations. According to the results of the study of cultural -
morphological and biochemical characteristics of the selected
cultures were assigned to the following types: Streptococcus
(17,1 %), Pasteurella (10,5 %), Proteus (9,5 %), Citrobacter (6,7
%), Staphylococcus (5,7%), E. Coli (5,7 %), Klebsiella (3,8 %);
mixed microflora (41,0 %).

Pasteurellosis of cattle is quite widespread. By the number of
identified problem points pasteurellosis ranks third after
colibacteriosis and salmonellosis. According to data for 2006-
2011, it accounts for 1,8% to 9,0% of disadvantaged points, from
12,9% to 57,5% of sick animals and from 1,4% to 13,1% of dead
animals from all diseases of infectious pathology. Correlation
analysis of the number of vaccinated animals against pasteurellosis
and the incidence of it for 2006-2016, shows the feedback of the
average strength between these indicators (r = - 0,47).
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ðèàëà îò ïàâøèõ è áîëüíûõ òåëÿò. Èäåíòèôèöèðîâàíî 105
êóëüòóð ìèêðîîðãàíèçìîâ â ñîîòâåòñòâèè ñ "Ìåòîäè÷åñêè-
ìè óêàçàíèÿìè ïî áàêòåðèîëîãè÷åñêîé äèàãíîñòèêå ñìå-
øàííîé êèøå÷íîé èíôåêöèè ìîëîäíÿêà æèâîòíûõ, âûçû-
âàåìîé ïàòîãåííûìè ýíòåðîáàêòåðèÿìè", (óòâ. Äåïàðòà-
ìåíòîì âåòåðèíàðèè Ìèíèñòåðñòâà ñåëüñêîãî õîçÿéñòâà è
ïðîäîâîëüñòâèÿ ÐÔ, 1999 ã.), è "Ìèêðîáèîëîãè÷åñêàÿ äè-
àãíîñòèêà áàêòåðèàëüíûõ áîëåçíåé æèâîòíûõ" (2005 ã.).

Äëÿ ñòàòèñòè÷åñêîé îáðàáîòêè èñïîëüçîâàëè ïðîãðàì-
ìû Microsoft Office, Excel, 2007 ã.

Ðåçóëüòàòû èññëåäîâàíèé
Íà ïðîòÿæåíèè äëèòåëüíîãî âðåìåíè æèâîòíîâîä÷åñ-

êèå õîçÿéñòâà Âîëîãîäñêîé îáëàñòè íåñóò çíà÷èòåëüíûå
ýêîíîìè÷åñêèå ïîòåðè, îáóñëîâëåííûå ðàñïðîñòðàíåíèåì
ìàññîâûõ èíôåêöèé ðåñïèðàòîðíûõ îðãàíîâ è æåëóäî÷íî-

êèøå÷íîãî òðàêòà òåëÿò. Àíàëèç ñòàòèñòè÷åñêèõ äàííûõ ïî
Âîëîãîäñêîé îáëàñòè ïîêàçàë, ÷òî çàáîëåâàåìîñòü òåëÿò â
ïîñëåäíèå ïÿòü ëåò êîëåáëåòñÿ îò 49,0 % äî 45,5 %, à ãèáåëü
æèâîòíûõ îò 6,1 % äî 3,5 %.  Ïðîâåäåííûå áàêòåðèîëîãè-
÷åñêèå èññëåäîâàíèÿ â ïÿòè æèâîòíîâîä÷åñêèõ õîçÿéñòâàõ
îáëàñòè ïîêàçàëè, ÷òî èç ïàòîëîãè÷åñêîãî ìàòåðèàëà êóëü-
òóðû ðàçëè÷íûõ ìèêðîîðãàíèçìîâ âûäåëÿþòñÿ â 98,0 %
ñëó÷àåâ, ÷àùå â àññîöèàöèÿõ. Âèäîâîé ñîñòàâ àññîöèàöèè
äîñòàòî÷íî ðàçíîîáðàçåí è ïðåäñòàâëåí ñëåäóþùèìè êîì-
áèíàöèÿìè ìèêðîîðãàíèçìîâ: Ãðàì+ è Ãðàì-  ïàëî÷êè
(69,8 %), Pasteurella è Ãðàì+ ïàëî÷êè (16,3 %), Ãðàì+
ïàëî÷êè è Streptococcus (9,3 %), Pasteurella è Streptococcus
(4,7 %). Ïî ðåçóëüòàòàì èçó÷åíèÿ êóëüòóðàëüíî-ìîðôîëî-
ãè÷åñêèõ è áèîõèìè÷åñêèõ ïðèçíàêîâ âûäåëåííûå êóëüòó-
ðû áûëè îòíåñåíû ê ñëåäóþùèì âèäàì: Streptococcus  (17,1
%), Pasteurella   (10,5 %),  Proteus ( 9,5 %), Citrobacter  (6,7
%),    Staphylococcus  (5,7 %),    E. Coli (5,7 %), Klebsiella (3,8
%), ñìåøàííàÿ  ìèêðîôëîðà  (41,0 %) (ðèñóíîê 1).

 Â îáñëåäóåìûõ õîçÿéñòâàõ ïðè ðåñïèðàòîðíî-êèøå÷-
íûõ áîëåçíÿõ òåëÿò âûäåëÿëè îäèí èëè íåñêîëüêî âèäîâ
ìèêðîîðãàíèçìîâ, à òàêæå èõ àññîöèàöèè, ÷òî ïîäòâåðæäà-
åò ïîëèýòèîëîãè÷íîñòü èíôåêöèîííîãî ïðîöåññà.   Äàííûå
ñîáñòâåííûõ èññëåäîâàíèé è âåòåðèíàðíîé îò÷åòíîñòè çà
ïîñëåäíèå  11 ëåò ïîêàçàëè, ÷òî ïàñòåðåëëåç  ÊÐÑ èìååò
äîñòàòî÷íî øèðîêîå ðàñïðîñòðàíåíèå (ðèñóíîê 2).   Èç
äàííûõ, ïðåäñòàâëåííûõ íà ðèñóíêå âèäíî, ÷òî ïî çàáîëå-
âàåìîñòè èíôåêöèîííûìè áîëåçíÿìè, ïàñòåðåëë¸ç çàíèìà-
åò âòîðîå ìåñòî ñðåäè âñåõ ðåãèñòðèðóåìûõ â Âîëîãîäñêîé
îáëàñòè èíôåêöèîííûõ áîëåçíåé, à ïî êîëè÷åñòâó âûÿâ-
ëåííûõ íåáëàãîïîëó÷íûõ ïóíêòîâ – òðåòüå ìåñòî ïîñëå
êîëèáàêòåðèîçà, ñàëüìîíåëëåçà.

Ñîãëàñíî äàííûì, ïðåäñòàâëåííûõ â òàáëèöå 1 è íà
ðèñóíêå 3 âèäíî, ÷òî çà 11 ëåò çàáîëåëî ïàñòåðåëëåçîì 1030
ãîëîâ òåëÿò è ïàëî 230 ãîëîâ, ÷òî ñîñòàâëÿåò 22,3 % îò
êîëè÷åñòâà çàáîëåâøèõ òåëÿò. Â 2016 ãîäó ïî ñðàâíåíèþ ñ
2006 ãîäîì, ïðîöåíò âàêöèíàöèè óâåëè÷èëñÿ íà 13,2 %, à
êîýôôèöèåíò î÷àãîâîñòè ñíèçèëñÿ â 4,1 ðàçà, ÷òî ãîâîðèò
îá ýôôåêòèâíîñòè ïðîâîäèìûõ ïðîôèëàêòè÷åñêèõ ìåðîï-
ðèÿòèé. Êîððåëÿöèîííûé àíàëèç ÷èñëà âàêöèíèðîâàííûõ
æèâîòíûõ ïðîòèâ ïàñòåðåëëåçà è çàáîëåâàåìîñòè èì çà
2006–2016 ãîä, ïîêàçûâàåò îáðàòíóþ ñâÿçü ñðåäíåé ñèëû
ìåæäó óêàçàííûìè ïîêàçàòåëÿìè (r = – 0,47). Ïðè ýòîì,
ñëåäóåò îòìåòèòü, ÷òî êîëè÷åñòâî íåáëàãîïîëó÷íûõ ïóíê-
òîâ íà ïðîòÿæåíèè ñåìè ëåò (ñ 2006 ïî 2011) íàõîäèëîñü íà
âûñîêîì óðîâíå. Íàèâûñøèé ïîäúåì ïîêàçàòåëÿ âûÿâëå-
íèÿ íåáëàãîïîëó÷íûõ ïóíêòîâ ïî ïàñòåðåëëåçó ÊÐÑ áûë
çàðåãèñòðèðîâàí â 2006 è 2010 ãîäàõ (15 è 14 ñîîòâåòñòâåí-
íî). Íàðÿäó ñ ðîñòîì êîëè÷åñòâà íåáëàãîïîëó÷íûõ ïóíê-
òîâ, êîëè÷åñòâî çàáîëåâøèõ æèâîòíûõ äî 2009 ãîäà èìåëî
íåêîòîðóþ òåíäåíöèþ ê ñíèæåíèþ. Â äàëüíåéøåì ýòîò
ïîêàçàòåëü ñíîâà óâåëè÷èëñÿ äî 513 ãîëîâ ñ ðåçêèì ñíèæå-
íèåì â ïîñëåäóþùèå ãîäû.

Àíàëèçèðóÿ â öåëîì ñèòóàöèþ ïî ïàñòåðåëëåçó êðóï-
íîãî ðîãàòîãî ñêîòà â õîçÿéñòâàõ Âîëîãîäñêîé îáëàñòè,
íåîáõîäèìî îòìåòèòü, ÷òî íà äàííûé ìîìåíò ÷åòêî ïðîñëå-
æèâàåòñÿ ïîëîæèòåëüíàÿ òåíäåíöèÿ ê îòíîñèòåëüíîìó áëà-
ãîïîëó÷èþ ïî ýòîìó çàáîëåâàíèþ. Îäíàêî íå ñòîèò çàáû-
âàòü î òîì, ÷òî ñíèæåíèå ðåçèñòåíòíîñòè îðãàíèçìà æèâîò-
íûõ, âûçâàííîå â ïåðâóþ î÷åðåäü íåïîëíîöåííûì êîðìëå-
íèåì è íàðóøåíèåì óñëîâèé ñîäåðæàíèÿ ìîëîäíÿêà, ìî-
æåò âûçâàòü ïðîãðåññèðîâàíèå áîëåçíè.

Çàêëþ÷åíèå
Ïàñòåðåëëåç çàíèìàåò òðåòüå ìåñòî ñðåäè èíôåêöèîí-

íûõ çàáîëåâàíèé êðóïíîãî ðîãàòîãî ñêîòà, âõîäèò â ÷èñëî
÷åòûðåõ íàèáîëåå ðàñïðîñòðàíåííûõ èíôåêöèîííûõ áî-
ëåçíåé â õîçÿéñòâàõ Âîëîãîäñêîé îáëàñòè (êîëèáàêòåðèîç,
ñàëüìîíåëëåç, ïàñòåðåëëåç, äèïëîêîêêîç). Ïî äàííûì çà
2006–2011 ãîäà, íà åãî äîëþ ïðèõîäèòñÿ îò 1,8% äî 9,0%
íåáëàãîïîëó÷íûõ ïóíêòîâ, îò 12,9% äî 57,5% çàáîëåâøèõ
æèâîòíûõ è îò 1,4% äî 13,1% ïàâøèõ. Çà ïîñëåäíèå òðè
ãîäà êîýôôèöèåíò î÷àãîâîñòè ïàñòåðåëëåçà ñíèçèëñÿ â 4,1
ðàçà, ÷òî ãîâîðèò îá ýôôåêòèâíîñòè ïðîâîäèìûõ ïðîôè-
ëàêòè÷åñêèõ ìåðîïðèÿòèé. Òàêèì îáðàçîì, ñ÷èòàåì íåîá-

Ðèñóíîê 1 - ×àñòîòà èçîëÿöèè áàêòåðèé îò òåëÿò ñ
áîëåçíÿìè ðåñïèðàòîðíîãî è æåëóäî÷íî-êèøå÷íîãî
òðàêòà, %.
Figure 1- Frequency of isolation of bacteria from calves
with respiratory and gastrointestinal diseases,%.

Ðèñóíîê 3 - Êîýôôèöèåíò î÷àãîâîñòè è ïðîöåíò
âàêöèíàöèè ïðè ïàñòåðåëë¸çå çà 2006-2016 ãã.
Figure 3-focal Rate and percentage of vaccination in
pasteurellosis for 2006-2016

Ðèñóíîê 2 - Ñòðóêòóðà çàáîëåâàåìîñòè êðóïíîãî
ðîãàòîãî ñêîòà èíôåêöèîííûìè áîëåçíÿìè çà 11 ëåò, %.
Figure 2 - Structure of incidence of infectious diseases in
cattle over 11 years,%.
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õîäèìûì ïðîâåäåíèå äàëüíåéøèõ ìåðîïðèÿòèé ïî ïðîôè-
ëàêòèêå ïàñòåðåëëåçà êðóïíîãî ðîãàòîãî ñêîòà, íåñìîòðÿ
íà óëó÷øåíèå ýïèçîîòè÷åñêîé îáñòàíîâêè â îáëàñòè.
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Âåòåðèíàðíî-ñàíèòàðíàÿ îöåíêà
ÿêóòñêîãî ì¸äà
â ñðàâíèòåëüíîì àñïåêòå

Êëþ÷åâûå ñëîâà: ï÷åëîâîäñòâî, ï÷åëû, ì¸ä, îðãàíî-
ëåïòè÷åñêèå, ôèçèêî-õèìè÷åñêèå, òîêñèêîëîãè÷åñêèå, êëè-
ìàò, ìåäîíîñû, ïàñåêà, äèàñòàçíîå ÷èñëî.

Ðåçþìå. Ñôåðà èñïîëüçîâàíèÿ ì¸äà êàê öåííîãî ýêîëî-
ãè÷åñêè ÷èñòîãî ïðîäóêòà ïèòàíèÿ è ýôôåêòèâíîãî îçäî-
ðîâëÿþùåãî ñðåäñòâà ðàñøèðÿåòñÿ ïî ìåðå ïîçíàíèÿ ÷åëî-
âåêîì åãî ñâîéñòâ è âîçìîæíîñòåé â áîðüáå ñ îòðèöàòåëü-
íûìè ïîñëåäñòâèÿìè ñîâðåìåííûõ óñëîâèé æèçíè. Ñ ãëó-
áîêîé äðåâíîñòè èçâåñòíà åãî ñïîñîáíîñòü ñîõðàíÿòü ëþ-
äÿì ìîëîäîñòü, çäîðîâüå, ñóùåñòâåííî ïðîäëåâàòü èì
æèçíü.

Ï÷åëèíûé ì¸ä – óíèêàëüíûé ïèùåâîé, äèåòè÷åñêèé è
ëå÷åáíûé ïðîäóêò, âûðàáàòûâàåìûé ìåäîíîñíûìè ï÷åëà-
ìè ãëàâíûì îáðàçîì èç íåêòàðà öâåòóùèõ ðàñòåíèé. Îí
îáëàäàåò âûñîêîé êàëîðèéíîñòüþ. Â 100 ã íàòóðàëüíîãî
öâåòî÷íîãî ì¸äà ñîäåðæèòñÿ 320 êèëîêàëîðèé.

Â íàñòîÿùåå âðåìÿ îòå÷åñòâåííîå ï÷åëîâîäñòâî ñîõðà-
íÿåò ñâîè òðàäèöèè è äîñòèæåíèÿ: ñïàäû ïðîèçâîäñòâà â
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Abstract. The sphere of using honey as a valuable
environmentally friendly food roduct and an effective health-
improving agent is expanding as a person learns its proper-ties
and capabilities in the fight against the negative consequences
of modern living con-ditions. Since ncient times, its ability to
keep people young, healthy, and significantly prolong their life
is own.

Bee honey is a unique food, dietary and medicinal product
produced by honey bees mainly from the nectar of flowering
plants. It has a high calorie content. 100 g of natural flower
honey ontains 320 kilocalories / At present, domestic beekeeping
maintains its traditions and achievements: the decline in
production in agriculture did not affect it much, since it was
mainly engaged in private producers. If now in the world there
is one bee colony per 1000 people, then in Russia it is only
people. At the same time, only 5-10% of nectar is used in our
country - a small part of the portunities that nature gives us.
Natural bee honey is also an excellent food product that is useful
for people of all ages, especially children, the sick and the
elderly. It contains vitamins A and B, which regulate metabolism,
affect the growth of the body and stimulate the activity of
internal organs, especially the nervous system. All products,
consisting of honey, find their application in various areas of
modern human life. The scientific justification for the use of
honey is ob-tained today. In total, honey contains about 60
different enzymes and substances. An in-tegral part of all its
varieties are carbohydrates. These are fructose and glucose.
Different varieties have an nequal amount of these elements. All
types of honey contain up to 3% complex sugar - sucrose _It is
of great importance to provide the population with high-quality
beekeeping products in terms of anitary terms is the establishment
of a proper, scientifically grounded veterinary and sanitary
xamination and commodity assessment. Honey is purchased for
home consumption and is widely used in the pharmaceutical,
cosmetic, food and confectionery industries.

ñåëüñêîì õîçÿéñòâå åãî ìàëî êîñíóëèñü, òàê êàê â îñíîâíîì
èì âñåãäà çàíèìàëèñü ÷àñòíûå ïðîèçâîäèòåëè. Åñëè ñåé÷àñ
â ìèðå îäíà ï÷åëèíàÿ ñåìüÿ ïðèõîäèòñÿ íà 1000 ÷åëîâåê, òî
â Ðîññèè – âñåãî íà 25 ÷åëîâåê. Ïðè ýòîì â íàøåé ñòðàíå
èñïîëüçóåòñÿ ëèøü 5–10% íåêòàðà – ìàëàÿ ÷àñòü òåõ âîç-
ìîæíîñòåé, êîòîðûå äà¸ò íàì ïðèðîäà. Ì¸ä ïðèîáðåòàåòñÿ
äëÿ äîìàøíåãî ïîòðåáëåíèÿ, øèðîêî èñïîëüçóåòñÿ â ôàð-
ìàöåâòè÷åñêîé, êîñìåòè÷åñêîé ïðîìûøëåííîñòè, ïðè ïðî-
èçâîäñòâå ïèùåâûõ è êîíäèòåðñêèõ ïðîäóêòîâ. Íàòóðàëü-
íûé ï÷åëèíûé ì¸ä ïðåäñòàâëÿåò ñîáîé è ïðåêðàñíûé ïè-
ùåâîé ïðîäóêò, êîòîðûé ïîëåçíî óïîòðåáëÿòü ëþäÿì âñåõ
âîçðàñòîâ, îñîáåííî äåòÿì, áîëüíûì è ñòàðèêàì. Â íåì
ñîäåðæàòñÿ âèòàìèíû À è Â, ðåãóëèðóþùèå îáìåí âå-
ùåñòâ, âëèÿþùèå íà ðîñò îðãàíèçìà è âîçáóæäàþùèå äåÿ-
òåëüíîñòü âíóòðåííèõ îðãàíîâ, îñîáåííî íåðâíîé ñèñòå-
ìû. Âñåãî â ìåäó ñîäåðæèòñÿ îêîëî 60 ðàçëè÷íûõ ôåðìåí-
òîâ è âåùåñòâ. Ñîñòàâíàÿ ÷àñòü âñåõ åãî ñîðòîâ – óãëåâîäû.
Ýòî ôðóêòîçà è ãëþêîçà. Â ðàçíûõ ñîðòàõ áûâàåò íåîäèíà-
êîâîå êîëè÷åñòâî ýòèõ ýëåìåíòîâ. Âî âñåõ ñîðòàõ ìåäà
èìååòñÿ äî 3% ñëîæíîãî ñàõàðà – ñàõàðîçû Áîëüøîå çíà÷å-
íèå äëÿ îáåñïå÷åíèÿ íàñåëåíèÿ âûñîêîêà÷åñòâåííûìè, â ñà-
íèòàðíîì îòíîøåíèè, ïðîäóêòàìè ï÷åëîâîäñòâà èìååò ïîñòà-
íîâêà íàäëåæàùåé, íàó÷íî îáîñíîâàííîé âåòåðèíàðíî – ñà-
íèòàðíîé ýêñïåðòèçû è òîâàðîâåä÷åñêîé îöåíêè.

Ââåäåíèå

B íàñòîÿùåå âðåìÿ ïðîäóêòû ï÷åëîâîäñòâà ñòàëè îä-
íèì èç êîíêóðåíòîñïîñîáíûõ âèäîâ ïðîäóêöèè ñåëüñêîãî
õîçÿéñòâà. Çà ñ÷åò ñâîèõ ïîëåçíûõ ñâîéñòâ èõ àêòóàëüíîñòü
ïîâûñèëàñü. Âî ìíîãèõ ðûíêàõ ñòàëè ïðîäàâàòüñÿ ïðîäóê-
òû ï÷åëîâîäñòâà. Îñíîâíóþ ðîëü äëÿ âûïóñêà êà÷åñòâåí-
íîé ïðîäóêöèè èãðàþò âåòåðèíàðíî-ñàíèòàðíàÿ ýêñïåðòè-
çà è òîâàðîâåä÷åñêàÿ õàðàêòåðèñòèêà.

Â ôèçèêî-ãåîãðàôè÷åñêîì îòíîøåíèè Ðåñïóáëèêà Ñàõà
(ßêóòèÿ) âêëþ÷àåò àðêòè÷åñêóþ ïóñòûíþ, òóíäðó, ëåñî-
òóíäðó è ÷àñòü òàéãè, ò.å. ðàéîíû ñ ýêñòðåìàëüíûìè ïðè-
ðîäíûìè óñëîâèÿìè ñðåäû îáèòàíèÿ [4,5]. Âîçìîæíîñòü
ï÷åëîâîäñòâà â óñëîâèÿõ êðèîëèòîçîíû äîêàçàíà åùå â
ïðîøëîì âåêå. Â 1936 ãîäó Ïðåçèäèóì ßêóòñêîé ÖÈÊ
ïðèíÿë ðåøåíèå î çàâîçå 15 ñåìåé ï÷åë â ßêóòèþ äëÿ
îïûòíîãî ðàçâåäåíèÿ[1]. Åùå â äîâîåííîå âðåìÿ â ñîñòàâå
ßêóòñêîé îáëàñòíîé ñåëüñêîõîçÿéñòâåííîé ñòàíöèè áûëà
îðãàíèçîâàíà ãðóïïà ï÷åëîâîäñòâà. Â ïåðâûå ïîñëåâîåí-
íûå ãîäû â Ìèíñåëüõîçå ßêóòñêîé ÀÑÑÐ áûëà äîëæíîñòü
ñïåöèàëèñòà-ï÷åëîâîäà. Òîãäà ñ÷èòàëè, ÷òî â ßêóòèè èìåþò-
ñÿ óñëîâèÿ äëÿ ðàçâåäåíèÿ ï÷åë. ßêóòèÿ áîãàòà ìåäîíîñàìè.
Òðàâà èâàí÷àé ñïîñîáíà äàòü äî 600 êã ìåäà ñ ãåêòàðà – ýòî â
9 ðàç áîëüøå, ÷åì äàåò, íàïðèìåð, êóëüòóðà ãðå÷èõè [1,2.3].

Â Ðåñïóáëèêå Ñàõà (ßêóòèÿ) ñåãîäíÿ íàñ÷èòûâàåòñÿ
áîëåå 115 ï÷åëîâîäîâ, èìåþùèõ íà ÷àñòíûõ ïàñåêàõ ñðåä-
íåðóññêèõ, áàøêèðñêèõ (áàøêèðñêàÿ ïîïóëÿöèÿ ñðåäíå-
ðóññêèõ ï÷åë), êàðïàòñêèõ è äàëüíåâîñòî÷íûõ ï÷åë. Â äàí-
íîå âðåìÿ èçâåñòíûìè îïûòíûìè ï÷åëîâîäàìè-ýíòóàçèñòà-
ìè ÿâëÿþòñÿ: Ðîìàí Î÷åðåòÿíûé, Àíàòîëèé Ãàåâîé, Ïåòð
Ôåäîòîâ, Ìàðàò Çàâüÿëîâ, Åâãåíèé Ïîëè÷êî, Èëüÿ Ìàêàðîâ,
Ãåðìàí Àðãóáàåâ, Ñåìåí Ïîïîâ è Åâãåíèé Ñëåïöîâ [2].

Ï÷åëèíûå ñåìüè ïðèîáðåòàþòñÿ èç ïëåìåííûõ ï÷åëî-
âîä÷åñêèõ õîçÿéñòâ Áàøêèðèè, Òàòàðñòàíà, Õàáàðîâñêîãî
êðàÿ ñ ñîîòâåòñòâóþùåé ñîïðîâîäèòåëüíîé çîîâåòåðèíàð-
íîé äîêóìåíòàöèåé. Îïûòíûå ï÷åëîâîäû ðåñïóáëèêè ñàìè
ôîðìèðóþò îòâîäêè, ó÷èòûâàÿ íàñëåäóåìîñòü ïîëåçíî-õî-
çÿéñòâåííûõ ïðèçíàêîâ (ïëîäîâèòîñòü, ïðîäóêòèâíîñòü, çè-
ìîñòîéêîñòü, óñòîé÷èâîñòü ê áîëåçíÿì, íèçêàÿ ðîéëèâîñòü,
íèçêèé óðîâåíü àãðåññèâíîñòè) èñõîäíîé ï÷åëîñåìüè [3].

Äëÿ öèòèðîâàíèÿ / For citation
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Âåòåðèíàðèÿ è êîðìëåíèå. – 2020.– ¹6 – Ñ. 41 –43.
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Ìåäîíîñíûå óñëîâèÿ Öåíòðàëüíîé ßêóòèè äîñòàòî÷íî
õîðîøèå. Îñíîâíûìè ìåäîíîñàìè â ðàííåëåòíèé ïåðèîä
ÿâëÿþòñÿ: èâà, îäóâàí÷èêè, ïîëçó÷èé êëåâåð. Äàëåå öâåòóò
ãîëóáèêà, ñìîðîäèíà, áðóñíèêà, ðÿáèíà, áîÿðûøíèê, ìàëè-
íà, êðàïèâà, êðîâîõëåáêà, øèïîâíèê, êèïðåé (èâàí÷àé) è
äðóãèå åñòåñòâåííûå ìåäîíîñû. Ïåðèîä ãëàâíîãî ìåäîñáî-
ðà ïðèõîäèòüñÿ íà èþëü ìåñÿö [3].

Öåëüþ ðàáîòû ÿâëÿåòñÿ ïðîâåäåíèå âåòåðèíàðíî –
ñàíèòàðíîé ýêñïåðòèçû è îöåíêà êà÷åñòâà ì¸äà ðåàëèçóå-
ìîãî íà ðûíêå.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ

Ëàáîðàòîðíûå èññëåäîâàíèÿ âûïîëíåíû íà êàôåäðå
âåòåðèíàðíî-ñàíèòàðíîé ýêñïåðòèçû è ãèãèåíû ÔÃÁÎÓ
ÂÎ Àðêòè÷åñêîé ÃÀÒÓ è â ÃÁÓ "Ëàáîðàòîðèÿ âåòåðèíàð-
íî-èñïûòàòåëüíîé ýêñïåðòèçû íà Êðåñòüÿíñêîì ðûíêå "Ñàé-
ñàðû" ãîðîäà ßêóòñêà. Â êà÷åñòâå îáúåêòîâ èññëåäîâàíèé
âçÿòû 3 îáðàçöà ì¸äà îò ðàçíûõ èçãîòîâèòåëåé, âûðàáàòû-
âàåìûõ ïî ÃÎÑÒ Ð 54644-2011:

1 îáðàçåö: Ì¸ä íàòóðàëüíûé öâåòî÷íûé (ÈÏ Ãàåâîé
À.È., Ðåñïóáëèêà Ñàõà (ßêóòèÿ), ã. ßêóòñê);

2 îáðàçåö:. Ì¸ä öâåòî÷íûé "ÀËÒÀÉÖÂÅÒ" Áåðåñòîâà
À.Ñ. (Ðåñïóáëèêà Àëòàé, ã. Ãîðíî-Àëòàéñê);

3 îáðàçåö: Ì¸ä íàòóðàëüíûé öâåòî÷íûé "Ëåñíîé" (Ìîñ-
êîâñêàÿ îáëàñòü, Ðàìåíñêèé ðàéîí, ï. Áûêîâî).

Ìåòîäû èññëåäîâàíèÿ: îðãàíîëåïòè÷åñêèå, ôèçèêî-õè-
ìè÷åñêèå è õèìèêî-òîêñèêîëîãè÷åñêèå. Îðãàíîëåïòè÷åñ-
êèå èññëåäîâàíèÿ ïðîâîäèëèñü ñîãëàñíî ÃÎÑÒó: ïî àðîìà-
òó, âêóñó, öâåòó, êîíñèñòåíöèè, ìåõàíè÷åñêèì ïîâðåæäåíèÿì
è ïðèçíàêàì áðîæåíèÿ. Ïðè ôèçèêî-õèìè÷åñêèõ èññëåäîâà-
íèÿõ îïðåäåëÿëè äèàñòàçíîå ÷èñëî, êèñëîòíîñòü è ïðèìåñè
òðîñòíèêîâîãî è ñâåêëîâè÷íîãî ñàõàðà. Õèìèêî-òîêñèêîëî-
ãè÷åñêèìè èññëåäîâàíèÿìè îïðåäåëÿëè òÿæåëûå ìåòàëëû è
îñòàòî÷íûå êîëè÷åñòâà õëîðîîðãàíè÷åñêèõ ïåñòèöèäîâ ÃÕÖÃ
(a-, b-, g-èçîìåðû), ÄÄÒ è åãî ìåòîáîëèòû. Èññëåäîâàíèå
ìàðêèðîâêè è óïàêîâêè ïðîâåëà ñîãëàñíî ÃÎÑÒ Ð 54644-2011
"Ìåä íàòóðàëüíûé. Òåõíè÷åñêèå óñëîâèÿ".

Ðåçóëüòàòû èññëåäîâàíèé

Â õîäå èññëåäîâàíèÿ ïîëó÷åíû äàííûå (òàáë.1), ÷òî ïî
îðãàíîëåïòè÷åñêèì äàííûì îáðàçåö ¹1 ßêóòñêèé ì¸ä ñî-
îòâåòñòâóåò íîðìå: îáëàäàåò ñëàäêèì ïðèÿòíûì âêóñîì áåç
ïîñòîðîííèõ ïðèâêóñîâ, ïðèÿòíûé àðîìàò ïðèñóùèé äàí-
íîìó âèäó ì¸äà, õàðàêòåðíûé öâåò è êîíñèñòåíöèþ. Ïðè
èññëåäîâàíèè îáðàçöà ¹2 ì¸äà öâåòî÷íîãî "Àëòàéöâåò",
ïîëó÷åíû ñëåäóþùèå ðåçóëüòàòû: àðîìàò, êðèñòàëëèçàöèÿ
íå ñîîòâåòñòâóþò íîðìàòèâíîìó äîêóìåíòó. Ïî ðåçóëüòà-
òàì èññëåäîâàíèÿ îáðàçöà ¹3 ì¸ä íàòóðàëüíûé öâåòî÷íûé
"Ëóãîâîé" îáëàäàåò ñëàäêèì ïðèÿòíûì âêóñîì áåç ïîñòî-
ðîííèõ ïðèâêóñîâ, õàðàêòåðíûé äëÿ äàííîãî âèäà ìåäà
ïðèÿòíûé àðîìàò, õàðàêòåðíûé öâåò è êîíñèñòåíöèþ.

Ôèçèêî-õèìè÷åñêèå èññëåäîâàíèÿ ì¸äà ïðîâîäèëèñü â
ñîîòâåòñòâèè ñ òðåáîâàíèÿìè ÃÎÑÒ 54644-2011 "Ì¸ä íà-
òóðàëüíûé. Òåõíè÷åñêèå óñëîâèÿ". Ïî ôèçèêî-õèìè÷åñ-

êèì ïîêàçàòåëÿì îáðàçåö ¹1 ñîîòâåòñòâóåò òðåáîâàíèÿì
ñòàíäàðòà. Ó îáðàçöà ¹ 2 ïîêàçàòåëü ìàññîâîé äîëè âîäû
ïðåâûøàåò íîðìó, ÷òî óêàçûâàåò íà âëèÿíèå êëèìàòè÷åñ-
êîãî óñëîâèÿ â ñåçîí êà÷êè, íàëè÷èÿ èíâåðòèðîâàííîãî
ñàõàðà è ñàõàðîçû. Ó îáðàçöà ¹ 3 âñå ïîêàçàòåëè ñîîòâåò-
ñòâóþò òðåáîâàíèÿì ñòàíäàðòà. Ìåõàíè÷åñêèõ ïðèìåñåé
íè â îäíîì îáðàçöå íå áûëî îáíàðóæåíî.

Â ñâîåì èññëåäîâàíèè ìû îïðåäåëèëè ñîäåðæàíèå òîê-
ñè÷íûõ ýëåìåíòîâ è ïåñòèöèäîâ â ì¸äå, ðåãëàìåíòèðóåìûõ
ÑàíÏèÍ 2.3.2 1077-01 "Ãèãèåíè÷åñêèå òðåáîâàíèÿ áåçî-
ïàñíîñòè è ïèùåâîé öåííîñòè ïèùåâûõ ïðîäóêòîâ". Õèìè-
êî-òîêñèêîëîãè÷åñêèå èññëåäîâàíèÿ íà òÿæåëûå ìåòàëëû:
ñâèíåö, êàäìèé, ðòóòü, è ìûøüÿê íå ïðåâûøàþò ïðåäåëüíî
äîïóñòèìûå êîíöåíòðàöèè, ïåñòèöèäû ÃÕÖ (a-, b-, g-
èçîìåðû), ÄÄÒ è åãî ìåòîáîëèòû íå îáíàðóæåíû.

Èçó÷åíèå ìàðêèðîâêè è óïàêîâêè îáðàçöîâ ì¸äà ïîêà-
çàëî, ÷òî âñå îáðàçöû ñîîòâåòñòâóþò òðåáîâàíèÿì íîðìà-
òèâíîãî äîêóìåíòà.

Çàêëþ÷åíèå

Â õîäå èññëåäîâàíèÿ ïðèøëè ê âûâîäó, ÷òî ïî îðãàíî-
ëåïòè÷åñêèì äàííûì, îáðàçöû ì¸äà ¹ 1 è 3 ñîîòâåòñòâóþò
íîðìå, à â îáðàçöå ì¸äà ¹ 2 àðîìàò ñëàáûé è íà÷àëüíûå
ïðèçíàêè êðèñòàëëèçàöèè. Ïðè îïðåäåëåíèè ìàññîâîé äîëè
âîäû áûëî âûÿâëåíî, ÷òî ì¸ä ïðîáû ¹2 èìååò âûñîêèé
óðîâåíü ñîäåðæàíèå âîäû. Ñîäåðæàíèå òîêñè÷íûõ ýëåìåí-
òîâ, ïåñòèöèäîâ âî âñåõ ïðîáàõ íàõîäèòñÿ â ïðåäåëàõ äîïó-
ñòèìîãî óðîâíÿ.
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Ðåçþìå. Ñîâðåìåííîå âåäåíèå ñêîòîâîäñòâà, ÿâëÿÿñü
âàæíûì ñåêòîðîì ýêîíîìèêè âî ìíîãèõ ñòðàíàõ ìèðà,
áàçèðóåòñÿ íà èñïîëüçîâàíèè òîëüêî ëó÷øèõ ãåíîòèïîâ
æèâîòíûõ. Öåëåíàïðàâëåííîå è áûñòðîå èçìåíåíèå ãåíî-
ôîíäà îòäåëüíûõ ïîïóëÿöèé è ñòàä êðóïíîãî ðîãàòîãî
ñêîòà ñòàëî âîçìîæíûì áëàãîäàðÿ øèðîêîìó ïðèìåíåíèþ
òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ, ïîñðåäñòâîì êî-
òîðîé îò êîðîâ-äîíîðîâ ïîëó÷àþò ýìáðèîíû in vivo èëè in
vitro, ïðèãîäíûå äëÿ ïåðåñàäêè. Âìåñòå ñ òåì, ïðîöåññ
íàñòóïëåíèÿ ñòåëüíîñòè õàðàêòåðèçóåòñÿ âûñîêèì óðîâ-
íåì ýìáðèîíàëüíîé ñìåðòíîñòè íå òîëüêî ó êîðîâ-ðåöèïè-
åíòîâ ïîñëå òðàíñïëàíòàöèè ýìáðèîíà (äî 70%), íî è
ïîñëå îïëîäîòâîðåíèÿ êîðîâ ïóòåì åñòåñòâåííîãî ñïàðè-
âàíèÿ ñ áûêàìè èëè èñêóññòâåííîãî îñåìåíåíèÿ, ÷òî íåãà-
òèâíî âëèÿåò íà ýêîíîìèêó õîçÿéñòâ. Ê ïðèìåðó, â îòíîøå-
íèè ìîëî÷íîãî ñêîòà, ñîãëàñíî èçâåñòíûì äàííûì, ó 23 –
30% ýìáðèîíîâ, æèçíåñïîñîáíûõ íà 5–7-é äíè ïîñëå îï-
ëîäîòâîðåíèÿ, ñìåðòíîñòü ôèêñèðóþò íà 27–32 äíè ñòåëü-
íîñòè, ó 12–13% ýìáðèîíîâ, æèçíåñïîñîáíûõ íà 28 äåíü –
íà 45–60 äíè, çàòåì, ó 2–6% ïëîäîâ ñìåðòíîñòü ïðîèñõî-
äèò ìåæäó ñîðîêîâûì è âîñüìèäåñÿòûì äíÿìè è åù¸ ó 4%
ïëîäîâ – â îñòàâøåìñÿ ñðîêå ñòåëüíîñòè. Â ñâÿçè ñ ýòèì,
ïîíèìàåòñÿ, ÷òî îò õàðàêòåðà ïðîèñõîäÿùèõ ïðîöåññîâ â
ïåðâûå íåäåëè ãåñòàöèè (èìïëàíòàöèè) çàâèñèò äàëüíåé-
øèé ðîñò è ðàçâèòèå ïëîäà, à íàðóøåíèå ýòèõ ïðîöåññîâ
ñòàíîâèòñÿ ïðè÷èíîé íåáëàãîïðèÿòíûõ ïåðèíàòàëüíûõ
èñõîäîâ. Öåëüþ íàñòîÿùåé ðàáîòû ÿâèëîñü èçó÷åíèå íà-
ïðàâëåíèé èññëåäîâàíèé, êàñàþùèõñÿ ïîâûøåíèÿ ïîòåí-
öèàëà íàñòóïëåíèÿ ñòåëüíîñòè ó êîðîâ-ðåöèïèåíòîâ. Â
ñòàòüå ðàññìîòðåíî âîçäåéñòâèå ðàçëè÷íûõ ôàêòîðîâ íà
ïðèæèâëÿåìîñòü ýìáðèîíà ïîñëå ïåðåñàäêè ðåöèïèåíòó è
íà åãî âûæèâàåìîñòü â ïðîöåññå ñòåëüíîñòè. Ïîêàçàíà
öåëåñîîáðàçíîñòü è ïðàêòè÷åñêàÿ çíà÷èìîñòü èçó÷åíèÿ
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Abstract. Modern livestock management being an important
sector of the economy in numerous countries of the world is
based on the use of only the best animals' genotypes. The
purposeful and fast change of the gene pool of individual
populations and cattle herds became possible due to the wide
application of embryo transplantation technology, by means of
which suitable for transplantation embryos in vivo or in vitro are
obtained from donor cows. At the same time, the pregnancy
process is characterized by a high level of embryonic mortality
not only among recipient cows after embryo transplantation (up
to 70%), but also after fertilization of cows by natural mating
with bulls or artificial insemination, which negatively affects the
economy of farms. For example, in relation to dairy cattle,
according to the known information, in 23-30% of embryos
which are viable on the 5th-7th days after fertilization, mortality
is recorded on 27th-32nd days of pregnancy, in 12-13% of
embryos which are viable on 28th day mortality is recorded on
45th-60th days, then in 2-6% of fetuses mortality happens
between the 40th and 80th days and in 4% fetuses it happens in
the remainder of pregnancy. In this regard, it's understood that
in the first weeks of gestation (implantation), the further growth
and development of the fetus depends on the nature of the
processes, which are taking place, the violation of these processes
becomes the cause of unfavorable perinatal outcomes. The
purpose of this work was to study the directions of research
which are related to increasing the potential for recipient cows'
pregnancies. The article discusses the effect of various factors
on the engraftment of the embryo after transplantation to the
recipient and on its survival during pregnancy. The expediency
and practical significance of studying such an effective
mechanism of adaptation to environmental conditions is shown
as a factor of embryo's gene polymorphism, which is shown by
its individual variability and its potential for survival. The
relevance of this work is due to the need to ensure the maximum
increase in the number of highly productive animals.
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òàêîãî ýôôåêòèâíîãî ìåõàíèçìà àäàïòàöèè ê óñëîâèÿì
âíåøíåé ñðåäû êàê ôàêòîð ïîëèìîðôèçìà ãåíîâ ó ýìáðèî-
íà, ïðîÿâëÿþùåãîñÿ åãî èíäèâèäóàëüíîé èçìåí÷èâîñòüþ è
ïîòåíöèàëîì âûæèâàåìîñòè. Àêòóàëüíîñòü äàííîé ðàáîòû
îáóñëîâëåíà ïîòðåáíîñòüþ â îáåñïå÷åíèè ìàêñèìàëüíîãî
óâåëè÷åíèÿ ïîãîëîâüÿ âûñîêîïðîäóêòèâíûõ æèâîòíûõ.

Ïðèìåíåíèå òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ
ïîçâîëÿåò óñêîðèòü ñåëåêöèîííûé ïðîöåññ çà ñ÷åò áûñòðî-
ãî ââîäà æèâîòíîãî â ðàñïðîñòðàíåíèå åãî ãåíåòè÷åñêîãî
ïîòåíöèàëà, îáåñïå÷èâàþùåãî ìàêñèìàëüíûé óðîâåíü ïðî-
äóêòèâíîñòè. Òàê, îöåíêó âûäàþùèõñÿ áûêîâ-ïðîèçâîäè-
òåëåé ïî êà÷åñòâó ïîòîìñòâà îñóùåñòâëÿþò äî äâóõ ðàç
áûñòðåå (3,5 ëåò âìåñòî 5,5 è áîëåå ëåò) ñ èñïîëüçîâàíèåì
òåõíîëîãèè òðàíñïëàíòàöèè ýìáðèîíîâ â ñðàâíåíèè ñ êëàñ-
ñè÷åñêèì ñïîñîáîì îöåíêè, ïðåäóñìàòðèâàþùèì ïðèìå-
íåíèå òåõíîëîãèè èñêóññòâåííîãî îñåìåíåíèÿ ìàòî÷íîãî
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ïîãîëîâüÿ [1]. Ïðèìåíåíèå òåõíîëîãèè ýìáðèîòðàíñôåðà
òàêæå ïîçâîëÿåò óñêîðèòü ðîæäàåìîñòü áûêîâ-ïðîèçâîäè-
òåëåé è ãåíåòè÷åñêè öåííûõ ýëèòíûõ ñàìîê êðóïíîãî ðîãà-
òîãî ñêîòà, èñïîëüçóåìûõ äëÿ ïîëó÷åíèÿ ýìáðèîíîâ. Îäíà-
êî, íåñìîòðÿ íà ïîçèòèâíûå ðåçóëüòàòû, äî ñèõ ïîð ïðè
ïðèìåíåíèè ýìáðèîòðàíñôåðà îòñóòñòâèå ñòåëüíîñòè ó ðå-
öèïèåíòîâ îñòàåòñÿ íà âûñîêîì óðîâíå. Òàê, ïîñëå ïåðå-
ñàäêè ýìáðèîíîâ, ïîëó÷åííûõ in vivo, îòñóòñòâèå ñòåëüíî-
ñòè ó ðåöèïèåíòîâ âàðüèðóåò â äèàïàçîíå îò 40 äî 70% [2-
4], â òîì ÷èñëå, â 45–55% ñëó÷àåâ – ïîñëå ïåðåñàäêè ñâåæå-
ïîëó÷åííûõ ýìáðèîíîâ, â 55–70% ñëó÷àåâ – ïîñëå ïåðåñàä-
êè çàìîðîæåííî-îòòàÿííûõ ýìáðèîíîâ [1, 5]. Ïîñëå òðàíñ-
ïëàíòàöèè ýìáðèîíîâ in vitro, ÷àñòîòà íàñòóïëåíèÿ ñòåëü-
íîñòè, â ñðåäíåì, íà 25% íèæå â ñðàâíåíèè ñ ðåöèïèåíòà-
ìè, êîòîðûì ïåðåñàæåíû ýìáðèîíû in vivo [6]. Âûñîêèé
óðîâåíü îòñóòñòâèÿ ñòåëüíîñòè ðåãèñòðèðóþò òàêæå ïîñëå
îïëîäîòâîðåíèÿ êîðîâ ïóòåì åñòåñòâåííîãî ñïàðèâàíèÿ ñ
áûêàìè èëè èñêóññòâåííîãî îñåìåíåíèÿ: ó 23 – 30% ýìáðè-
îíîâ ìîëî÷íîãî ñêîòà, æèçíåñïîñîáíûõ íà 5–7-é äíè ïîñëå
îïëîäîòâîðåíèÿ, ñìåðòíîñòü ôèêñèðóþò íà 27–32 äíè ñòåëü-
íîñòè, ó 12–13% ýìáðèîíîâ, æèçíåñïîñîáíûõ íà 28 äåíü –
íà 45–60-é äíè, çàòåì ó 2–6 % ïëîäîâ ñìåðòíîñòü ïðîèñõî-
äèò ìåæäó ñîðîêîâûì è âîñüìèäåñÿòûì äíÿìè è åù¸ ó 4%
ïëîäîâ – â îñòàâøåìñÿ ñðîêå ñòåëüíîñòè [7].

Â ðàáîòàõ ìíîãèõ èññëåäîâàòåëåé èçëîæåíû ôàêòîðû,
íåãàòèâíî âëèÿþùèå íà ïðèæèâëÿåìîñòü ïåðåñàæåííûõ
ýìáðèîíîâ ó ðåöèïèåíòîâ: íåäîñòàòî÷íàÿ ãîðìîíàëüíàÿ
àêòèâíîñòü è ñòåïåíü ðàçâèòèÿ æåëòîãî òåëà ó ðåöèïèåíòà
[8, 9], àñèíõðîííîñòü ïîëîâûõ öèêëîâ ðåöèïèåíòà è äîíîðà
ýìáðèîíà, ñòðåññ-ôàêòîðû, ñâÿçàííûå ñ óñëîâèÿìè ñîäåð-
æàíèÿ ðåöèïèåíòà (íàïðèìåð, æàæäà, ãîëîä, óñòàëîñòü),
äëèòåëüíîñòü âðåìåíè âûïîëíåíèÿ ìàíèïóëÿöèé ïî ïåðå-
ñàäêå ýìáðèîíà, òåõíè÷åñêèå íåäîñòàòêè ïðèìåíÿåìîãî
îáîðóäîâàíèÿ, ïðåäíàçíà÷åííîãî äëÿ ïåðåñàäêè ýìáðèî-
íîâ è äðóãèå [10-15].

Âìåñòå ñ òåì, íà ñåãîäíÿøíèé äåíü íåäîñòàòî÷íî èçó-
÷åííûìè ÿâëÿþòñÿ ôàêòîðû ýíäîêðèííûõ è èììóííûõ
èçìåíåíèé, êîòîðûå ïðåòåðïåâàåò ìàòåðèíñêèé îðãàíèçì
ïðè íàñòóïëåíèè è ñîõðàíåíèè ñòåëüíîñòè, à òàêæå ôàêòî-
ðû, îò êîòîðûõ çàâèñèò âçàèìîäåéñòâèå ìåæäó áëàñòîöèñ-
òîé è ýíäîìåòðèåì ìàòêè [16]. Òàêæå ìàëîèçó÷åííûìè
îñòàþòñÿ ôàêòîðû ãåíåòè÷åñêîé ïðåäðàñïîëîæåííîñòè
ýìáðèîíà ê âûæèâàåìîñòè, â òî âðåìÿ êàê èçâåñòíî, ÷òî â
îñíîâå ãîìåîñòàçà ãåíîìà â öåëîì, êàê è îòäåëüíîãî ãåíî-
òèïà, ëåæèò ðÿä ìåõàíèçìîâ, îáåñïå÷èâàþùèõ äèíàìè÷åñ-
êîå ïîñòîÿíñòâî ãåíåòè÷åñêîé ñòðóêòóðû ïîïóëÿöèè, ê êî-
òîðûì îòíîñÿò, â òîì ÷èñëå, ïîëèìîðôèçì ãåíîâ, ïðèçíàí-
íûé íàèáîëåå ýôôåêòèâíûì ìåõàíèçìîì àäàïòàöèè ê óñëî-
âèÿì âíåøíåé ñðåäû. Ëþáîé ýìáðèîí çàïðîãðàììèðîâàí
íà îðèãèíàëüíóþ óñòîé÷èâîñòü ê ïîâðåæäåíèÿì, à åãî ãå-
íîòèï îáëàäàåò èíäèâèäóàëüíûì ïîòåíöèàëîì âûæèâàå-
ìîñòè è èçìåí÷èâîñòè, ïðè ýòîì, òîò èëè èíîé îòêëîíåí-
íûé ïðèçíàê, çàêðåïëåííûé â ãåíàõ, ìîæåò ñóùåñòâåííî
âëèÿòü íà âûæèâàåìîñòü ýìáðèîíîâ [17]. Â ïîäòâåðæäåíèå
ýòîìó ìîæíî ðàññìàòðèâàòü ñòåëüíîñòü, êîòîðàÿ çàêàí÷è-
âàåòñÿ ðîæäåíèåì òåëåíêà-òðàíñïëàíòàíòà ïîñëå ïåðåñàä-
êè ïîëó÷åííîãî â ëàáîðàòîðèè ýìáðèîíà in vitro [18]. Òà-
êèì îáðàçîì, ïðîöåññ íàñòóïëåíèÿ ñòåëüíîñòè è å¸ ðàçâè-
òèÿ îïðåäåëÿåòñÿ, â òîì ÷èñëå, íåïîñðåäñòâåííî ñàìèì
ýìáðèîíîì, íàõîäÿùèìñÿ íà ñòàäèè áëàñòîöèñòû [7], âûæè-
âàåìîñòü êîòîðîãî çàâèñèò îò íàñëåäñòâåííîñòè [19], îáåñ-
ïå÷èâàåìîé ãåíåòè÷åñêîé èíôîðìàöèåé, ïåðåäàííîé åìó îò
îîöèòà [20] è ñïåðìàòîçîèäà [21, 22], à òàêæå îò èìåþùèõñÿ
ó ýìáðèîíà õðîìîñîìíûõ àíîìàëèé ðàçâèòèÿ [23].

Â èññëåäîâàíèÿõ ýìáðèîíîâ in vivo [7] è in vitro [23],
ïîñâÿùåííûõ èçó÷åíèþ ñâÿçè ìåæäó ýêñïðåññèåé ãåíîâ è
ñïîñîáíîñòüþ áëàñòîöèñòû ê ðàçâèòèþ, ýìáðèîí æåíñêîãî
ïîëà íà ñòàäèè áëàñòîöèñòû ðàçäåëÿëè ïîïîëàì. Îäèí èç
äåìè-ýìáðèîíîâ ïåðåñàæèâàëè ðåöèïèåíòó, à âòîðîé èñ-
ïîëüçîâàëè â êà÷åñòâå áèîëîãè÷åñêîãî îáðàçöà äëÿ àíàëèçà

ÐÍÊ. Îáíàðóæåíî, ÷òî òðàíñêðèïòîìû ó ïðèæèâøèõñÿ
ýìáðèîíîâ îòëè÷àþòñÿ îò òðàíñêðèïòîìîâ ýìáðèîíîâ, êî-
òîðûå íå ïðèæèëèñü, ÷òî ÿâëÿåòñÿ îáùèì äëÿ ýìáðèîíîâ in
vivo è in vitro. Îäíàêî íàáîð ãåíîâ, ñâÿçàííûõ ñ âûæèâàíè-
åì ýìáðèîíîâ, è áèîëîãè÷åñêèå ôóíêöèè, ñâÿçàííûå ñ ýòè-
ìè ãåíàìè, ðàçëè÷íû ó ýìáðèîíîâ in vivo è ýìáðèîíîâ in
vitro, âûæèâàþùèõ â óñëîâèÿõ ñòðåññà ïðè êóëüòèâèðîâà-
íèè â èñêóññòâåííîé ñðåäå. Âìåñòå ñ òåì, ê òåêóùåìó
ìîìåíòó âåñü ñïåêòð ãåíîâ, ñâÿçàííûõ ñ õàðàêòåðèñòèêàìè
âûæèâàåìîñòè ýìáðèîíîâ, íå îïðåäåëåí, ÷òî ïðåäïîëàãàåò
ïðîâåäåíèå äàëüíåéøèõ èññëåäîâàíèé.

Òàêèì îáðàçîì, ïðèîðèòåòíûì íàïðàâëåíèåì èññëåäî-
âàíèé, ïðîäîëæàþùèì ôîðìèðîâàòü íàó÷íûé è ïðàêòè-
÷åñêèé èíòåðåñ â ïîâûøåíèè ïîòåíöèàëà íàñòóïëåíèÿ ñòåëü-
íîñòè ó êîðîâ-ðåöèïèåíòîâ, ÿâëÿåòñÿ èçó÷åíèå ãåíåòè÷åñ-
êîé ïðåäðàñïîëîæåííîñòè ýìáðèîíîâ in vivo è in vitro ê
âûæèâàåìîñòè, ÷òî ïðåäñòàâëÿåòñÿ îäíèì èç âàæíûõ ôàê-
òîðîâ, äåòåðìèíèðóþùèõ ïðîöåññ íàñòóïëåíèÿ è ðàçâèòèÿ
ñòåëüíîñòè â ïðîãðàììàõ ïî ïåðåñàäêå ýìáðèîíîâ.
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Ïðåññ-ðåëèç/ Press-release

Ïî èòîãàì ïåðèîäà ÿíâàðü-àâãóñò 2020 ã. â Ðîññèþ áûëî
ââåçåíî âåòåðèíàðíûõ ËÏ íà ñóììó 20,9 ìëðä. ðóá. (â öåíàõ
ñ ó÷¸òîì ñòîèìîñòè òàìîæåííîé î÷èñòêè, âêëþ÷àÿ ÍÄÑ).
Äèíàìèêà îòãðóçîê îòíîñèòåëüíî àíàëîãè÷íîãî ïåðèîäà
ïðîøëîãî ãîäà ñîñòàâèëà 4% â ðóáëÿõ. Ïîñòàâêè êîðìîâûõ
äîáàâîê çà ïåðâûå 8 ìåñÿöåâ òåêóùåãî ãîäà äîñòèãëè 27,2
ìëðä. ðóá. – ýòî íà 14% áîëüøå ÷åì ãîäîì ðàíåå.

Ñóììàðíûå ïîêàçàòåëè ïðèðîñòà ïî âåò. ËÏ â îñíîâ-
íîì îáåñïå÷èâàëàñü àêòèâíîé ðàáîòîé èìïîðò¸ðîâ íà ïðî-
òÿæåíèè ìàÿ è èþíÿ 2020 ã., äèíàìèêà â ðîññèéñêîé âàëþòå
çà ýòè ìåñÿöû äîñòèãàëà 27% è 43% ñîîòâåòñòâåííî. Ïðè
ýòîì óæå ñ èþëÿ íà÷àëñÿ çàìåòíûé ñïàä, çà äâà ìåñÿöà
ïîêàçàòåëü ïðèðîñòà íå âûõîäèë= èç îòðèöàòåëüíûõ çíà÷å-
íèé. Â ÷àñòíîñòè, ïî èòîãàì àâãóñòà 2020 ã. äîëãîñðî÷íàÿ
äèíàìèêà çàôèêñèðîâàíà íà óðîâíå –1%. Ïîñòàâêè êîðìî-
âûõ äîáàâîê ÷óâñòâîâàëè ñåáÿ íå â ïðèìåð ñòàáèëüíåå, ñ
ìàðòà ïî èþëü äèíàìèêà îòãðóçîê â ðóáëÿõ èñ÷èñëÿëàñü
äâóçíà÷íûìè öèôðàìè, íî â àâãóñòå 2020 ã. àêòèâíîñòü
ó÷àñòíèêîâ ðûíêà ñíèçèëàñü, çäåñü ôèêñèðóåì äîâîëüíî
âíóøèòåëüíûé ïðîâàë –18,4%.

Íàòóðàëüíàÿ äèíàìèêà ïîñòàâîê âåò. ËÏ çà ÿíâàðü-
àâãóñò 2020 ã. èç îòðèöàòåëüíîé çîíû âûáðàòüñÿ òàê è íå
ñìîãëà, çäåñü ôèêñèðóåì ñîêðàùåíèå îòãðóçîê íà 11%, è
ýòî ïðèòîì, ÷òî çà ìèíóâøèé ãîä çàìåòíî ñîêðàòèëàñü
äðîáíîñòü óïàêîâîê, ïîñòàâêè â ìèíèìàëüíûõ åäèíèöàõ
äîçèðîâàíèÿ (ÌÅÄ) âîîáùå ìîæíî ñêàçàòü îáâàëèëèñü,
çäåñü ïðèðîñò çàôèêñèðîâàí íà óðîâíå -33,6%. Íàòóðàëü-

íûå ïîñòàâêè êîðìîâûõ äîáàâîê ïîâòîðÿëè ðóáë¸âóþ äè-
íàìèêó – çäåñü ôèêñèðóåì ðîñò, ïðè÷¸ì äîâîëüíî âíóøè-
òåëüíûé +12,7% â óïàêîâêàõ.

Â ÒÎÐ-30 êîìïàíèé-ïðîèçâîäèòåëåé âåò. ËÏ ìàêñè-
ìàëüíûìè òåìïàìè ðîñòà ïîñòàâîê ìîãóò ïîõâàñòàòüñÿ
þæíî-êîðåéñêàÿ "Äàå Ñàíã Ìèêðîáèîëîäæèêàë Ëàáñ", îò-
ãðóçêè ïðîäóêöèè êîìïàíèè âûðîñëè çà ãîä â 6,9 ðàçà. Â
òåêóùåì ãîäó ïîñòàâùèê îòãðóæàë â Ðîññèþ äâà íàèìåíî-
âàíèÿ ËÏ, íî îñíîâíîé âêëàä â ðîñò îáåñïå÷èë ïðåïàðàò
Öèðêî Ïèãâàê – âàêöèíà äëÿ ïðîôèëàêòèêè öèðêîâèðóñíîé
èíôåêöèè ó ñâèíåé. Âòîðîé ðåçóëüòàò ñ òî÷êè çðåíèÿ òåì-
ïîâ ðîñòà äåìîíñòðèðóåò òîæå ïðåäñòàâèòåëü àçèàòñêîãî
ðåãèîíà – êèòàéñêàÿ "Äàÿíã Áèîòåõ Ãðóïï" èç ïðîâèíöèè
×æýöçÿí. Êîìïàíèÿ óâåëè÷èëà îáú¸ìû îòãðóçîê â 6,6 ðàçà,
ðå÷ü øëà òàê æå î ïîñòàâêàõ âñåãî äâóõ íàèìåíîâàíèé ËÏ,
ýòî àíòèáàêòåðèàëüíûå ïðåïàðàòû Ýíäóðî è ÍÊÏ. Äîñòîé-
íà óïîìèíàíèÿ òàê æå "Äîôàðìà" (Íèäåðëàíäû), îòãðóçêè
âûðîñëè â 5,5 ðàç. Â îñíîâíîì äèíàìèêó îáåñïå÷èë àíòèáè-
îòèê ïåíèöèëëèíîâîãî ðÿäà äëÿ ñåëüñêîõîçÿéñòâåííûõ
æèâîòíûõ Ôåíîêñèïåí.

Â ÷èñëå êðóïíåéøèõ ïðîèçâîäèòåëåé êîðìîâûõ äîáà-
âîê ìàêñèìàëüíûìè òåìïàìè ðîñòà ïî èòîãàì ïåðèîäà ñ
ÿíâàðÿ ïî àâãóñò 2020 ã. ìîãóò ïîõâàñòàòüñÿ áðàçèëüñêàÿ
"Ñèäæåé Ñåëåêòà", ïîñòàâëÿëîñü âñåãî îäíî íàèìåíîâàíèå
Õ-ÑÎß 600 – ïðîäóêò ïðåäñòàâëÿåò ñîáîé ïðîòåèíîâûé
êîíöåíòðàò èç ñîè.

Áåñïàëîâ Íèêîëàé,
äèðåêòîð ïî ðàçâèòèþ "ÀÐÝÍÑÈ Ôàðìà"

Èìïîðò âåòïðåïàðàòîâ äåìîíñòðèðîâàë îòðèöàòåëüíóþ äèíàìèêó
Imports of veterinary drugs showed negative dynamics
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Ðåçþìå. Â îáùåì êîìïëåêñå ïðîòèâîáðóöåëëåçíûõ
ìåðîïðèÿòèé âàæíîå ìåñòî çàíèìàåò ñïåöèôè÷åñêàÿ ïðî-
ôèëàêòèêà áîëåçíè. Ïåðâûå îïûòû ïî âàêöèíàöèè æèâîò-
íûõ ïðîòèâ áðóöåëëåçà áûëè ïðîâåäåíû åùå â íà÷àëå 20
âåêà. Îïûòû ïîêàçàëè, ÷òî äàæå îäíîêðàòíàÿ ïîäêîæíàÿ
ïðèâèâêà æèâîé âèðóëåíòíîé êóëüòóðîé çà 2 ìåñÿöà äî
îïëîäîòâîðåíèÿ â 90% ñëó÷àåâ ïðåäîõðàíÿåò æèâîòíûõ îò
ïîñëåäóþùåãî çàðàæåíèÿ è àáîðòà. Èç âñåõ áðóöåëëåçíûõ
âàêöèí, ïðèìåíÿåìûõ â ðàçíûõ ñòðàíàõ, íàèáîëåå øèðîêîå
ðàñïðîñòðàíåíèå ïîëó÷èëà âàêöèíà èç øòàììà B.abortus
19, êîòîðàÿ èñïîëüçóåòñÿ äëÿ ïðîôèëàêòèêè áðóöåëëåçà ó
âñåõ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ. Â íàñòîÿùåå âðåìÿ

â ÐÔ øèðîêî ïðèìåíÿåòñÿ âàêöèíà èç øòàììà B. abortus 82,
íàõîäÿùàÿñÿ â SR-ôîðìå. Ïî äàííûì îôèöèàëüíîé âåòåðè-
íàðíîé îò÷åòíîñòè ïðîâåäåí àíàëèç äèíàìèêè ïîãîëîâüÿ,
ïîêàçàòåëåé íåáëàãîïîëó÷èÿ ïî áðóöåëëåçó êðóïíîãî ðîãà-
òîãî ñêîòà, äèàãíîñòè÷åñêèõ è ïðîôèëàêòè÷åñêèõ ìåðîï-
ðèÿòèé. Ìíîãèå èññëåäîâàòåëè è ïðàêòè÷åñêèå âåòåðèíàð-
íûå ðàáîòíèêè îòìå÷àþò íåãàòèâíûå ïîñëåäñòâèÿ ïðèìå-
íåíèÿ âàêöèíû èç øòàììà 82. Ðàçðàáîò÷èêè ýòîé âàêöèíû,
ïðåäëîæèëè äëÿ ïðîôèëàêòèêè àáîðòîãåííîñòè øòàììà 82
ïðåäâàðèòåëüíî èììóíèçèðîâàòü æèâîòíûõ àíòèãåíîì èç
øòàììà R-1096. Èç ñîîáðàæåíèé ýêîëîãè÷åñêîãî õàðàêòå-
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Abstract. In the General complex of anti-brucellosis
measures, specific prevention of the disease occupies an
important place. The first experiments on animal vaccination
against brucellosis were conducted in the early 20th century.
Experiments have shown that even a single subcutaneous
vaccination with a live virulent culture 2 months before
fertilization in 90% of cases protects animals from subsequent
infection and abortion. Of all the brucellosis vaccines used in
different countries, the most widespread is the vaccine from the
B. abortus 19 strain, which is used to prevent brucellosis in all
farm animals. Currently, the vaccine from the B. abortus 82
strain, which is in SR form, is widely used in the Russian
Federation. According to official veterinary reports, the analysis
of the dynamics of livestock, indicators of problems with
bovine brucellosis, diagnostic and preventive measures was
carried out. Many researchers and practical veterinary workers
note the negative consequences of using the vaccine from strain
82. The developers of this vaccine proposed to prevent
abortionality of strain 82 to pre-immunize animals with an
antigen from the R-1096 strain. For environmental reasons,
there is a need to gradually move away from the use of live
vaccines. Such is the picture that today the methods and means
used for the prevention of brucellosis in cattle are far from
perfect and need a thorough review, including organizational
and economic issues. Recently, taking into account
environmental considerations, there is a need to gradually move
away from the use of live vaccines, create and implement safe
inactivated, chemical and genetically engineered vaccine
preparations, and widely use immunogenic drugs conjugated
with adjuvants and immunomodulators.
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ðà íàçðåëà íåîáõîäèìîñòü ïîñòåïåííîãî îòõîäà îò ïðèìå-
íåíèÿ æèâûõ âàêöèí. Òàêîâà êàðòèíà, ÷òî íà ñåãîäíÿøíèé
äåíü ïðèìåíÿåìûå ìåòîäû è ñðåäñòâà äëÿ ïðîôèëàêòèêè
áðóöåëëåçà ÊÐÑ, äàëåêè îò ñîâåðøåíñòâà è íóæäàþòñÿ â
îñíîâàòåëüíîì ïåðåñìîòðå, â òîì ÷èñëå è îðãàíèçàöèîííî-
õîçÿéñòâåííûå âîïðîñû. Â ïîñëåäíåå âðåìÿ ñ ó÷åòîì ñî-
îáðàæåíèé ýêîëîãè÷åñêîãî õàðàêòåðà íàçðåëà íåîáõîäèìîñòü
ïîñòåïåííîãî îòõîäà îò ïðèìåíåíèÿ æèâûõ âàêöèí, ñîçäà-
íèÿ è âíåäðåíèÿ â ïðàêòèêó áåçîïàñíûõ èíàêòèâèðîâàííûõ,
õèìè÷åñêèõ è ãåííî-èíæåíåðíûõ âàêöèííûõ ïðåïàðàòîâ,
øèðîêîãî èñïîëüçîâàíèÿ èììóíîãåííûõ ïðåïàðàòîâ, êîíú-
þãèðîâàííûõ ñ àäúþâàíòàìè è èììóíîìîäóëÿòîðàìè.

Ââåäåíèå

Áðóöåëëåç øèðîêî ðàñïðîñòðàíåí âî âñåì ìèðå, îäíà-
êî â áîëüøèíñòâå ðàçâèòûõ ñòðàí ñèòóàöèÿ ïî ýòîé èíôåê-
öèè äîñòàòî÷íî õîðîøî êîíòðîëèðóåòñÿ. Íåñìîòðÿ íà òî,
÷òî ñîîáùåíèÿ îá èíöèäåíòíîñòè è ïðåâàëåíòíîñòè â ðàç-
íûõ ñòðàíàõ ñèëüíî ðàçëè÷àþòñÿ, áðóöåëëåç êðóïíîãî ðî-
ãàòîãî ñêîòà, âûçûâàåìûé B. abortus , ñàìàÿ ðàñïðîñòðà-
íåííàÿ èíôåêöèÿ, êîòîðàÿ èìååò âñåìèðíîå ðàñïðîñòðàíå-
íèå â ñêîòîïðîìûøëåííûõ ðåãèîíàõ, êðîìå ßïîíèè, Êàíà-
äû, íåêîòîðûõ åâðîïåéñêèõ ñòðàí, Àâñòðàëèè, Íîâîé Çå-
ëàíäèè è Èçðàèëÿ[6].

Õîòÿ ó ëþäåé áðóöåëëû âèäà B. melitensis âûçûâàþò
ñåðüåçíîå êëèíè÷åñêè âûðàæåííîå çàáîëåâàíèå, îíî èìååò
îãðàíè÷åííîå ãåîãðàôè÷åñêîå ðàñïðîñòðàíåíèå è îñòàåòñÿ
ãëàâíîé ïðîáëåìîé â Ñðåäèçåìíîìîðüå, öåíòðàëüíîé è
çàïàäíîé Àçèè, íåêîòîðûõ ðåãèîíàõ Àôðèêè è Ëàòèíñêîé
Àìåðèêè. Òî åñòü áðóöåëëåçîì, âûçûâàåìûì âîçáóäèòåëåì
âèäà B. melitensis ëþäè çàáîëåâàþò ïðåèìóùåñòâåííî â òåõ
ðåãèîíàõ, ãäå øèðîêî ðàñïðîñòðàíåíî îâöåâîäñòâî. Â îò-
ëè÷èå îò ýòîãî ñêîòîâîäñòâî, êàê âèä æèâîòíîâîäñòâà,
ðàçâèòî ïðàêòè÷åñêè ïîâñåìåñòíî, à òàêæå ìîëîêî è ìî-
ëî÷íûå ïðîäóêòû øèðîêî ðàñïðîñòðàíÿþòñÿ îò ïðîèçâî-
äèòåëÿ äî ïîòðåáèòåëÿ, â ðåçóëüòàòå óñèëèâàåòñÿ îïàñíîñòü
çàðàæåíèÿ ëþäåé áðóöåëëåçîì, âûçûâàåìûì âèäîì B.
abortus äàæå â áëàãîïîëó÷íûõ ïî áðóöåëëåçó ðåãèîíàõ. Â
íàñòîÿùåå âðåìÿ âî âñåì ìèðå çàáîëåâàþò áðóöåëëåçîì äî
500000 ÷åëîâåê.

Â Ðîññèéñêîé Ôåäåðàöèè â î÷àãàõ áðóöåëëåçà ÊÐÑ
ñâÿçü çàáîëåâàåìîñòè ëþäåé ñ ïðîôåññèåé èìåëà ìåñòî
áîëåå ÷åì â 70,%  ñëó÷àåâ. Àíàëîãè÷íàÿ ñâÿçü çàáîëåâøèõ
ñ ïðîôåññèåé áûëà è íà òàê íàçûâàåìûõ "áëàãîïîëó÷íûõ"

òåððèòîðèÿõ Ñèáèðñêîãî, Ïðèâîëæñêîãî, Óðàëüñêîãî è
Äàëüíåâîñòî÷íîãî ÔÎ, ÷òî ñâèäåòåëüñòâóåò î íå âûÿâëå-
íèè áîëüíûõ æèâîòíûõ. Â òî æå âðåìÿ íà òåððèòîðèÿõ
Þæíîãî ÔÎ è ÷àñòè÷íî Ñèáèðñêîãî ÔÎ (Ðåñïóáëèêè Òûâà
è Õàêàñèÿ) çàáîëåâàåìîñòü áðóöåëëåçîì ó 70,7% áîëüíûõ
íå áûëà ñâÿçàíà ñ ïðîôåññèîíàëüíîé äåÿòåëüíîñòüþ [6].

Â ÑØÀ áðóöåëëåç êðóïíîãî ðîãàòîãî ñêîòà, èìåþùèé
ðàíåå øèðîêîå ðàñïðîñòðàíåíèå, ïðàêòè÷åñêè èñêîðåíåí,
áëàãîäàðÿ èíòåíñèâíûì ïðîãðàììàì âàêöèíàöèè æèâîò-
íûõ. Äî 1996 ãîäà äëÿ ïðîôèëàêòèêè è áîðüáû ñ áðóöåëëå-
çîì êðóïíîãî ðîãàòîãî ñêîòà â ÑØÀ óñïåøíî ïðèìåíÿëàñü
âàêöèíà èç øòàììà 19 B. abortus, â òîì ÷èñëå ìàëàÿ äîçà
ýòîé âàêöèíû[7, 8].

Â íàñòîÿùåå âðåìÿ, íåñìîòðÿ íà òî, ÷òî â ÑØÀ íàñåëå-
íèå áîëåå ÷åì â 2 ðàçà, à ïîãîëîâüå ñêîòà ïî÷òè â 5 ðàç
áîëüøå ÷åì â ÐÔ, åæåãîäíî çàáîëåâàþò áðóöåëëåçîì îêîëî
100 ÷åëîâåê, òîãäà êàê ó íàñ - â 5 ðàç áîëüøå [3]. Ýòî
ñâèäåòåëüñòâóåò îá ýôôåêòèâíîñòè ïðîâîäèìûõ â ÑØÀ
ïðîòèâîáðóöåëëåçíûõ ìåðîïðèÿòèÿõ è ïðàâèëüíîñòè âûá-
ðàííîé ñòðàòåãèè è òàêòèêè áîðüáû ñ ýòèì çàáîëåâàíèåì.

Â îáùåì êîìïëåêñå ïðîòèâîáðóöåëëåçíûõ ìåðîïðèÿ-
òèé âàæíîå ìåñòî çàíèìàåò ñïåöèôè÷åñêàÿ ïðîôèëàêòèêà
áîëåçíè. Ïåðâûå îïûòû ïî âàêöèíàöèè æèâîòíûõ ïðîòèâ
áðóöåëëåçà áûëè ïðîâåäåíû åùå â íà÷àëå 20 âåêà. Îïûòû
ïîêàçàëè, ÷òî äàæå îäíîêðàòíàÿ ïîäêîæíàÿ ïðèâèâêà æè-
âîé âèðóëåíòíîé êóëüòóðîé çà 2 ìåñÿöà äî îïëîäîòâîðåíèÿ
â 90% ñëó÷àåâ ïðåäîõðàíÿåò æèâîòíûõ îò ïîñëåäóþùåãî
çàðàæåíèÿ è àáîðòà.

Âàêöèíàöèÿ æèâûìè âèðóëåíòíûìè êóëüòóðàìè íà-
øëà ñòîðîííèêîâ âî ìíîãèõ ñòðàíàõ Åâðîïû è Àìåðèêè è
ïðèìåíÿëàñü ñâûøå 20 ëåò êàê ìåòîä áîðüáû ñ àáîðòàìè.
Ðåçóëüòàòû ìàññîâîé âàêöèíàöèè æèâîòíûõ æèâîé âèðó-
ëåíòíîé êóëüòóðîé áðóöåëë ïîêàçàëè, ÷òî ýòîò ìåòîä ñîçäà-
åò ó æèâîòíûõ àêòèâíûé èììóíèòåò, ïðåäîõðàíÿþùèé èõ
îò àáîðòîâ. Â äàëüíåéøåì âûÿñíèëîñü, ÷òî ïðèâèòûå æè-
âîòíûå äëèòåëüíîå âðåìÿ ÿâëÿþòñÿ èñòî÷íèêàìè ýòîé èí-
ôåêöèè è, ñëåäîâàòåëüíî, âìåñòî óíè÷òîæåíèÿ âîçáóäèòå-
ëÿ ïðîèñõîäèò êàê áû èñêóññòâåííîå êóëüòèâèðîâàíèå åãî
â îðãàíèçìå æèâîòíûõ. Ó÷èòûâàÿ èçëîæåííîå, ýòîò ìåòîä
âàêöèíàöèè áûë çàïðåùåí.

Äàëüíåéøåå ñîçäàíèå æèâîé âàêöèíû ïðîòèâ áðóöåë-
ëåçà ïîäðàçóìåâàëî èñïîëüçîâàíèå øòàììà, îáëàäàþùåãî
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ñòàáèëüíûìè êóëüòóðàëüíûìè ñâîéñòâàìè, èììóíîãåííî-
ñòüþ, áåçâðåäíîñòüþ. Îòå÷åñòâåííûìè è çàðóáåæíûìè
ó÷åíûìè áûëè èçó÷åíû è îïðåäåëåíû íàèáîëåå õàðàêòåð-
íûå ñâîéñòâà, ïðèñóùèå âàêöèííûì øòàììàì, êîòîðûå
ïîçâîëÿþò äèôôåðåíöèðîâàòü èõ îò âèðóëåíòíûõ êóëüòóð.
Ýòî îñòàòî÷íàÿ âèðóëåíòíîñòü òîé èëè èíîé ñòåïåíè, êîòî-
ðàÿ îïðåäåëÿåòñÿ ïî ñïîñîáíîñòè ïðèæèâëåíèÿ è èíòåí-
ñèâíîñòè ðàññåëåíèÿ â îðãàíàõ è ëèìôàòè÷åñêèõ óçëàõ
âàêöèíèðîâàííûõ æèâîòíûõ, èíäóêöèÿ è äëèòåëüíîñòü
ïåðñèñòåíöèè èììóíîãëîáóëèíîâ òîãî èëè èíîãî êëàññà;
÷óâñòâèòåëüíîñòü ê àíòèáèîòèêàì è íåêîòîðûì õèìè÷åñ-
êèì ñîåäèíåíèÿì è ò.ä. [7].

Èç âñåõ áðóöåëëåçíûõ âàêöèí, ïðèìåíÿåìûõ â ðàçíûõ
ñòðàíàõ, íàèáîëåå øèðîêîå ðàñïðîñòðàíåíèå ïîëó÷èëà âàê-
öèíà èç øòàììà B.abortus 19. Îíà îòâå÷àåò ïðàêòè÷åñêè
âñåì òðåáîâàíèÿì ê âàêöèííûì øòàììàì ïî ñòàáèëüíîñòè,
èììóíîãåííîñòè è áåçâðåäíîñòè [8]. Ýôôåêòèâíîñòü äàí-
íîé âàêöèíû â ñèñòåìå ïðîòèâîáðóöåëëåçíûõ ìåðîïðèÿ-
òèé â íàøåé ñòðàíå áûëà ïîêàçàíà áîëåå 50 ëåò íàçàä [4].

Ïðîáëåìà äëèòåëüíîé ïåðñèñòåíöèè ïîñòâàêöèíàëü-
íûõ àíòèòåë, ìåøàþùèõ äèàãíîñòèêå, âîçíèêëà âñêîðå
ïîñëå âíåäðåíèÿ ñïåöèôè÷åñêèõ ìåòîäîâ ïðîôèëàêòèêè è
âûçâàëà íåîáõîäèìîñòü ðàçðàáîòêè ñëàáîàããëþòèíîãåí-
íûõ âàêöèí, íàõîäÿùèõñÿ â ðàçíîé ñòåïåíè äèññîöèàöèè.

Èç ñëàáîàããëþòèíîãåííûõ âàêöèí â íàñòîÿùåå âðåìÿ â
ÐÔ øèðîêî ïðèìåíÿåòñÿ âàêöèíà èç øòàììà B. abortus 82,
íàõîäÿùàÿñÿ â SR-ôîðìå.

Ìàòåðèàëû è ìåòîäû

Öèôðîâîé ìàòåðèàë èç äàííûõ îôèöèàëüíîé âåòåðè-
íàðíîé îò÷åòíîñòè, ïîñëå ñòàòèñòè÷åñêîé îáðàáîòêè ïåðå-
ìåííûõ âåëè÷èí ïî äèíàìèêå ïîãîëîâüÿ, ïîêàçàòåëåé íå-
áëàãîïîëó÷èÿ ïî áðóöåëëåçó êðóïíîãî ðîãàòîãî ñêîòà, äè-
àãíîñòè÷åñêèõ è ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé, äëÿ íà-
ãëÿäíîñòè ïåðåâåäåí â äèàãðàììû è ãðàôèêè ñ ïîìîùüþ
ïàêåòà ïðèêëàäíûõ ïðîãðàìì Excel.

Ðåçóëüòàòû èññëåäîâàíèÿ è îáñóæäåíèå

Íà äèàãðàììå (ðèñ. 1) îòðàæåíà äèíàìèêà ïîãîëîâüÿ
êðóïíîãî ðîãàòîãî ñêîòà â Ðîññèè çà ïåðèîä ñ 1990 ïî 2015
ãîäû, èç êîòîðîé ñëåäóåò, ÷òî ïîãîëîâüå æèâîòíûõ ïðîäîë-
æàåò óìåíüøàòüñÿ ñ íåêîòîðûì çàìåäëåíèåì òåìïà ñíèæå-
íèÿ ïîñëå 2005 ãîäà.

Ïðè ýòîì ïðîèñõîäèò ïåðåîðèåíòàöèÿ îáùåñòâåííîãî
æèâîòíîâîäñòâà â ÷àñòíûé ñåêòîð. Òàê, åñëè â 1990 ãîäó íà
äîëþ ÷àñòíîãî ñåêòîðà ïðèõîäèëîñü 17%, òî â 2015 ãîäó
óæå 55%.

Íåñìîòðÿ íà ñíèæåíèå ïîãîëîâüÿ, êîëè÷åñòâî íåáëàãî-
ïîëó÷íûõ ïóíêòîâ ïî áðóöåëëåçó êðóïíîãî ðîãàòîãî ñêîòà
ðàñòåò (Ðèñ.2). Â 2009-2011 ãîäàõ îòìå÷àëàñü íåêîòîðàÿ
ñòàáèëèçàöèÿ, íî ïîñëå ïðèêàçà Ìèíñåëüõîçà ÐÔ, ¹ 476 îò
19.12.2011 ã., ñíèìàþùåãî ñ áðóöåëëåçà ñòàòóñ îñîáî îïàñ-
íîé èíôåêöèè, ñèòóàöèÿ êàðäèíàëüíî èçìåíèëàñü. Êîëè÷å-
ñòâî íåáëàãîïîëó÷íûõ ïóíêòîâ ñòàëî ñóùåñòâåííî óâåëè-
÷èâàòüñÿ è â 2015 ã. â 2,5 ðàçà ïðåâûøàëî àíàëîãè÷íûå
ïîêàçàòåëè 2010 ãîäà.

Îò÷àñòè ñëîæèâøóþñÿ ñèòóàöèþ îáúÿñíÿåò ñëåäóþ-
ùàÿ äèàãðàììà, â êîòîðîé îòðàæåíà äèíàìèêà çàáîëåâøèõ
è ðåàãèðîâàâøèõ ïðè èññëåäîâàíèè íà áðóöåëëåç æèâîò-
íûõ (Ðèñ.3).

Êàê âèäíî èç äèàãðàììû, äî 2011 ãîäà äèíàìè÷åñêèå
ðÿäû ïîêàçàòåëåé çàáîëåâøèõ è ïðîðåàãèðîâàâøèõ íà áðó-
öåëëåç æèâîòíûõ ñóùåñòâåííî, áîëåå ÷åì â äâà ðàçà ðàçíÿò-
ñÿ. Ïîñëå èçâåñòíîãî ïðèêàçà Ìèíñåëüõîçà 2011 ãîäà, ñèòó-
àöèÿ íà÷àëà ìåíÿòüñÿ è ïåðåìåííûå âåëè÷èíû çàáîëåâøèõ
è ïðîðåàãèðîâàâøèõ æèâîòíûõ ñòàëè ïðàêòè÷åñêè ñîâïà-
äàòü, ÷òî è âûçâàëî, ïî-âèäèìîìó, ñíèæåíèå ïîêàçàòåëåé
çàáîëåâøèõ æèâîòíûõ.

Ïðè÷èíó ñëîæèâøåéñÿ ñèòóàöèè, íà íàø âçãëÿä, ìîæ-
íî îáúÿñíèòü òåì, ÷òî äëÿ ñòàòèñòè÷åñêîãî àíàëèçà ñ ïðî-
ãíîçàìè è òåíäåíöèÿìè áîëåå äîñòîâåðíû ïîêàçàòåëè âåòå-
ðèíàðíûõ ëàáîðàòîðèé ïî êîëè÷åñòâó èññëåäîâàííûõ è

ðåàãèðóþùèõ íà áðóöåëëåç æèâîòíûõ. Ïîêàçàòåëè ïî íå-
áëàãîïîëó÷íûì ïóíêòàì è çàáîëåâøèì æèâîòíûì äî 2011
îòðàæàëè, ñêîðåå âñåãî, èíåðòíîñòü ðåãèîíàëüíûõ äèðåê-
òèâíûõ îðãàíîâ, íàëàãàþùèõ è ñíèìàþùèõ îãðàíè÷åíèÿ
ïî íåáëàãîïîëó÷íûì ïóíêòàì. Ïðîèñõîäèëà, ñâîåãî ðîäà,
èçëèøíÿÿ áþðîêðàòèçàöèÿ, çàòÿãèâàþùàÿ ýòè ïðîöåññû.
×àñòî â õîçÿéñòâàõ, ðàéîíàõ è äðóãèõ àäìèíèñòðàòèâíûõ
ïîäðàçäåëåíèÿõ, íåáëàãîïîëó÷íûõ ïî áðóöåëëåçó, êîëè÷å-
ñòâî çàáîëåâøèõ æèâîòíûõ áûëî ñóùåñòâåííî íèæå, ÷åì â
ñîñåäíèõ ðàéîíàõ, ãäå ìíîãî áîëüíûõ æèâîòíûõ è âìåñòå ñ
òåì íåò íåáëàãîïîëó÷íûõ ïóíêòîâ è íàîáîðîò. Íàïðèìåð, â
2008 ãîäó íåáëàãîïîëó÷íûå ïóíêòû âûÿâèëèñü â 22 ñóáúåê-
òàõ ôåäåðàöèè, òîãäà êàê çàáîëåâøèå æèâîòíûå - â 30.
Ïîñëå 2011 ãîäà âñå êîðåííûì îáðàçîì èçìåíèëîñü. Ñíÿ-
òèå ñòàòóñà "Îñîáî îïàñíîé" èíôåêöèè, ïî-âèäèìîìó, ñïî-
ñîáñòâîâàëî ïåðåíàïðàâëåíèÿ ïîòîêà áþäæåòíîãî ôèíàí-
ñèðîâàíèÿ äëÿ âûïîëíåíèÿ ïðîòèâîáðóöåëëåçíûõ ìåðîï-
ðèÿòèé, â ñâÿçè ñ ýòèì îòïàëà "íåîáõîäèìîñòü" óêðûâà-
òåëüñòâà íåáëàãîïîëó÷èÿ ïî áðóöåëëåçó.

Â êàêîé-òî ìåðå, ñëîæèâøåéñÿ ñèòóàöèè ñïîñîáñòâî-
âàëî íåñîâåðøåíñòâî, è äàæå, íà íàø âçãëÿä, íåêîòîðîå
èçëèøåñòâî äèàãíîñòè÷åñêèõ ìåòîäîâ, ÷òî äàâàëî âîçìîæ-
íîñòü ïî-ðàçíîìó èíòåðïðåòèðîâàòü ðåçóëüòàòû äèàãíîñ-
òèêè â çàâèñèìîñòè îò êîíúþíêòóðíûõ ñîîáðàæåíèé [9].

Ïî äàííûì äèàãðàììû íà ðèñ. 4 âûÿâëåíà ïðÿìàÿ
êîððåëÿöèÿ ïåðåìåííûõ ïîêàçàòåëåé, äåìîíñòðèðóþùàÿ
äèíàìèêó îõâàòà ïîãîëîâüÿ ïðè èììóíèçàöèè âàêöèíîé èç
øòàììà 82 è ðåàãèðóþùèõ íà áðóöåëëåç æèâîòíûõ. Ñ 2006
ïî 2012 ãã. ïî ìåðå óâåëè÷åíèÿ ïðîöåíòíîé äîëè âàêöèíû
èç øòàììà 82, óâåëè÷èâàþòñÿ è ïîêàçàòåëè ðåàãèðóþùèõ
íà áðóöåëëåç æèâîòíûõ ñ âûñîêîé äîñòîâåðíîñòüþ êîððå-
ëÿöèè (r = 0,92). Çàòåì, ïî ìåðå óìåíüøåíèÿ îõâàòà ïîãîëî-
âüÿ âàêöèíàöèåé, ñíèæàþòñÿ è ïîêàçàòåëè ðåàãèðóþùèõ íà
áðóöåëëåç æèâîòíûõ. Òî åñòü âàêöèíàöèÿ â äàííîì ñëó÷àå,
íå òîëüêî íå ñíèæàåò ïîêàçàòåëè íåáëàãîïîëó÷èÿ, íî è
ñïîñîáñòâóåò èõ óâåëè÷åíèþ.

Èç ÷åòûðåõ îôèöèàëüíî çàðåãèñòðèðîâàííûõ âàêöèí
äëÿ ïðîôèëàêòèêè áðóöåëëåçà ÊÐÑ â ÐÔ íà äîëþ âàêöèíû
èç øòàììà 82 ïðèõîäèòñÿ áîëåå 90%, íåñìîòðÿ íà òî, ÷òî
íåîäíîêðàòíûå êîìèññèîííûå èñïûòàíèÿ íà ëàáîðàòîð-
íûõ è ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ â ÂÈÝÂ ïîêàçàëè
íåîñïîðèìîå ïðåâîñõîäñòâî ïî èììóíîãåííîñòè âàêöèíû
èç øòàììà 19 ïî ñðàâíåíèþ ñ âàêöèíîé èç øòàììà 82 [1, 2].

Âìåñòå ñ òåì, ìíîãèå èññëåäîâàòåëè è ïðàêòè÷åñêèå
ðàáîòíèêè îòìå÷àþò íåñòàáèëüíîñòü øòàììà 82, à òàêæå
ñïîñîáíîñòü ìèãðèðîâàòü íà íå âàêöèíèðîâàííûõ æèâîò-
íûõ è âûçûâàòü àáîðòû ïðè èíúåêöèè ñòåëüíûì êîðîâàì. Òî
åñòü îí âåäåò ñåáÿ íå êàê âàêöèííûé, à òèïè÷íûé ýïèçîîòè-
÷åñêèé øòàìì, îò ïðèìåíåíèÿ êîòîðîãî îòêàçàëèñü åùå â 30-
40-õ ãîäàõ ïðîøëîãî ñòîëåòèÿ. Ðàçðàáîòàííàÿ â ïðîøëûå
ãîäû ñòðîéíàÿ òåîðèÿ ìàðêåðîâ äëÿ âàêöèííûõ øòàììîâ
àáñîëþòíî íå ðàáîòàåò ñî øòàììîì B. abortus 82[4, 6, 10].

Àíàëèç äèññåðòàöèîííûõ ðàáîò ïî áðóöåëëåçíîé òåìà-
òèêå çà ïîñëåäíèå 30 ëåò ïîçâîëÿåò âûäåëèòü èíòåðåñíóþ
äåòàëü: î÷åíü ìíîãèå äèññåðòàíòû îòìå÷àþò íåãàòèâíûå
ïîñëåäñòâèÿ ïðèìåíåíèÿ âàêöèíû èç øòàììà 82. Íî âìåñòå
ñ òåì, íè ó êîãî èç àâòîðîâ íå âîçíèêàåò ðàäèêàëüíîé èäåè
îòêàçàòüñÿ îò ýòîé âàêöèíû. Âìåñòî ýòîãî ïðåäëàãàåòñÿ
îãðîìíîå êîëè÷åñòâî ðàçðàáîòîê, êàê ñíèçèòü, èëè ïðåäîò-
âðàòèòü íåãàòèâíûå ïîñëåäñòâèÿ ïðè èñïîëüçîâàíèè äàí-
íîé âàêöèíû. Äàæå àâòîðû, ðàçðàáîò÷èêè ýòîé âàêöèíû,
ïðåäëîæèëè äëÿ ïðîôèëàêòèêè àáîðòîãåííîñòè øòàììà 82
ïðåäâàðèòåëüíî èììóíèçèðîâàòü æèâîòíûõ àíòèãåíîì èç
øòàììà R-1096, î ÷åì è áûëî äîëîæåíî íà ñåìèíàðå â ÌÂÖ
Êðîêóñ Ýêñïî.

Çàêëþ÷åíèå

Â ïîñëåäíåå âðåìÿ, íåñìîòðÿ íà òî, ÷òî äëÿ ïðîôèëàê-
òèêè áðóöåëëåçà æèâîòíûõ ïðåäëîæåíî 5 âàêöèí è 14
ìåòîäîâ äèàãíîñòèêè, ñèòóàöèÿ ïðîäîëæàåò îñòàâàòüñÿ
íàïðÿæåííîé. Òîãäà êàê ñïåöèàëèñòû ïî òóáåðêóëåçó æè-
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âîòíûõ, òîëüêî ñ ïîìîùüþ àëëåðãè÷åñêîé ïðîáû äîáèëèñü
ñóùåñòâåííîãî ñíèæåíèÿ íåáëàãîïîëó÷èÿ ïî òóáåðêóëåçó
êðóïíîãî ðîãàòîãî ñêîòà. Â ýòîé ñâÿçè, íàäî ïðèçíàòü, ÷òî
"òèðàæèðîâàíèå" ìåòîäîâ è ñðåäñòâ äèàãíîñòèêè è ïðîôè-
ëàêòèêè ïðîèñõîäèò ïî òîé ïðè÷èíå, ÷òî îíè óñòðàèâàþò íå
âñåõ ñïåöèàëèñòîâ ïî áðóöåëëåçó. Îäíàêî óâåëè÷åíèå êî-
ëè÷åñòâà,  äàëåêî íå îçíà÷àåò óâåëè÷åíèå êà÷åñòâà. Â ïîãî-
íå çà êà÷åñòâîì èññëåäîâàòåëè íåðåäêî èäóò ïî ïóòè ðàçðà-
áîòîê èíñòðóìåíòàëüíî àðàíæèðîâàííûõ ìåòîäîâ áîëü-
øîé íàóêî- è òåõíîëîãîåìêîñòè, òðåáóþùèå äîðîãîãî ïðè-
áîðíîãî îáåñïå÷åíèÿ ñèñòåìû. Îäíàêî, êàê ìû óæå óáåäè-
ëèñü íà ïðèìåðå ïðèêàçà Ìèíñåëüõîçà ÐÔ ¹ 476, äîñòàòî÷-
íî íà äåëå ðåøèòü îðãàíèçàöèîííî-õîçÿéñòâåííûå âîïðî-
ñû è ïðîáëåìà âïîëíå ðåøàåòñÿ ñóùåñòâóþùèìè è ïðîâå-
ðåííûìè âðåìåíåì ìåòîäàìè è ñðåäñòâàìè.

Òàêîâà êàðòèíà íà ñåãîäíÿøíèé äåíü ïî áðóöåëëåçó
ÊÐÑ. Êàê âèäíî èç ïðèâåäåííûõ äàííûõ, ïðèìåíÿåìûå
ìåòîäû è ñðåäñòâà äëÿ ïðîôèëàêòèêè áðóöåëëåçà, äàëåêè îò
ñîâåðøåíñòâà è íóæäàþòñÿ â îñíîâàòåëüíîì ïåðåñìîòðå, â
òîì ÷èñëå è îðãàíèçàöèîííî-õîçÿéñòâåííûå âîïðîñû.

Â ïîñëåäíåå âðåìÿ ñ ó÷åòîì ñîîáðàæåíèé ýêîëîãè÷åñ-
êîãî õàðàêòåðà íàçðåëà íåîáõîäèìîñòü ïîñòåïåííîãî îòõî-
äà îò ïðèìåíåíèÿ æèâûõ âàêöèí, ñîçäàíèÿ è âíåäðåíèÿ â
ïðàêòèêó áåçîïàñíûõ èíàêòèâèðîâàííûõ, õèìè÷åñêèõ è
ãåííî-èíæåíåðíûõ âàêöèííûõ ïðåïàðàòîâ, øèðîêîãî èñ-
ïîëüçîâàíèÿ èììóíîãåííûõ ïðåïàðàòîâ, êîíúþãèðîâàí-
íûõ ñ àäúþâàíòàìè è èìììóíîìîäóëÿòîðàìè.
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Óïðàâëåíèåì Ðîññåëüõîçíàäçîðà ïî Ïåðìñêîìó êðàþ
ïðèâëå÷åí ê îòâåòñòâåííîñòè ãîñóäàðñòâåííûé âåòåðèíàð-
íûé âðà÷, îôîðìèâøèé ñîïðîâîäèòåëüíûé äîêóìåíò íà
ïðîñðî÷åííîå ìîëîêî

Ïîñòàíîâëåíèåì Óïðàâëåíèÿ Ðîññåëüõîçíàäçîðà ïî
Ïåðìñêîìó êðàþ ãîñóäàðñòâåííîìó âåòåðèíàðíîìó âðà÷ó
ÃÁÓÂÊ "Ñîëèêàìñêàÿ ñòàíöèÿ ïî áîðüáå ñ áîëåçíÿìè æè-
âîòíûõ" íàçíà÷åí àäìèíèñòðàòèâíûé øòðàô çà ãðóáîå íà-
ðóøåíèå îôîðìëåíèÿ âåòåðèíàðíûõ ñîïðîâîäèòåëüíûõ
äîêóìåíòîâ âî ÔÃÈÑ "Ìåðêóðèé".

Êàê óñòàíîâëåíî â õîäå àíàëèçà äîêóìåíòîâ, âíåñåí-
íûõ â ñèñòåìó "Ìåðêóðèé", 27 èþëÿ âåòåðèíàðíûì âðà÷îì
îôîðìëåí òðàíñïîðòíûé âåòåðèíàðíûé ñîïðîâîäèòåëüíûé
äîêóìåíò íà ïðîäóêöèþ (ìîëîêî ñûðîå êîðîâüå), ñðîê
ãîäíîñòè êîòîðîé èñòåê 9 èþëÿ.  Êðîìå òîãî, 8 èþëÿ èì
áûëè îôîðìëåíû ïðîèçâîäñòâåííûå âåòåðèíàðíûå ñîïðî-

âîäèòåëüíûå äîêóìåíòû íà ïðîäóêöèþ ïîçæå äàòû âûðà-
áîòêè: ìÿñî ïòèöû è ñóáïðîäóêòû ïòèöû, ïðîèçâåäåííûå 7
èþëÿ.

Ïîñòàíîâëåíèåì Óïðàâëåíèÿ Ðîññåëüõîçíàäçîðà ïî
Ïåðìñêîìó êðàþ, âñòóïèâøèì â çàêîííóþ ñèëó 20 îêòÿáðÿ,
ãîñóäàðñòâåííîìó âåòåðèíàðíîìó âðà÷ó ÃÁÓÂÊ "Ñîëè-
êàìñêàÿ ñòàíöèÿ ïî áîðüáå ñ áîëåçíÿìè æèâîòíûõ" çà
äîïóùåííîå íàðóøåíèå, îòâåòñòâåííîñòü çà êîòîðîå ïðå-
äóñìîòðåíà ÷. 1 ñò. 10.6 ÊîÀÏ ÐÔ, íàçíà÷åíî íàêàçàíèå â
âèäå àäìèíèñòðàòèâíîãî øòðàôà, èíôîðìàöèÿ î âûÿâëåí-
íîì íàðóøåíèè íàïðàâëåíà â ó÷ðåæäåíèÿ, â êîòîðûå ïî-
ñòàâëÿëàñü ïðîäóêöèÿ.

Ñ íà÷àëà 2020 ãîäà Óïðàâëåíèåì Ðîññåëüõîçíàäçîðà
ïî Ïåðìñêîìó êðàþ âîçáóæäåíû 52 àäìèíèñòðàòèâíûõ
ïðîèçâîäñòâà â îòíîøåíèè ãîñóäàðñòâåííûõ âåòåðèíàð-
íûõ âðà÷åé.

Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà

Ãîñóäàðñòâåííûé âåòåðèíàðíûé âðà÷ ïðèâëå÷åí ê îòâåòñòâåííîñòè
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Ðåçþìå. Â íàñòîÿùåå âðåìÿ ó÷åíûå è ï÷åëîâîäû îáåñ-
ïîêîåíû ìàññîâûì èñ÷åçíîâåíèåì ï÷åëèíûõ ñåìåé, êîòî-
ðîìó äàëè íàçâàíèå «êîëëàïñ ï÷åëèíûõ ñåìåé». Ïî ìíå-
íèþ áîëüøèíñòâà èññëåäîâàòåëåé â åãî îñíîâå ëåæèò íå-
ñêîëüêî ïðè÷èí: âîçäåéñòâèå íà ï÷åë ïåñòèöèäîâ, àêàðèöè-
äîâ, ãåðáèöèäîâ; ïðèìåíåíèå ìíîãî÷èñëåííûõ õèìè÷åñ-
êèõ ïðåïàðàòîâ è ëåêàðñòâåííûõ âåùåñòâ; ðîñò âèðóñíûõ,
ãðèáêîâûõ, èíâàçèîííûõ è íåçàðàçíûõ çàáîëåâàíèé; âëèÿ-
íèå ýëåêòðîìàãíèòíûõ èçëó÷åíèé. Â ñîâðåìåííîé áèîòåõ-
íîëîãèè âåäåòñÿ íåïðåðûâíûé ïîèñê áèîëîãè÷åñêè àêòèâ-
íûõ âåùåñòâ, ñòèìóëèðóþùèõ æèçíåäåÿòåëüíîñòü ï÷åë è
ïîâûøàþùèõ ÿéöåêëàäêó ìàòîê. Îñîáûé èíòåðåñ â êà÷å-
ñòâå àäàïòîãåíîâ äëÿ ìåäîíîñíîé ï÷åëû ïðåäñòàâëÿþò õè-
òîçàí è åãî ïðîèçâîäíûå, à òàêæå ïðîáèîòè÷åñêèå øòàììû
áàêòåðèé Bacillus subtillis è Bacillus licheniformis. Ïðè íåäî-
ñòàòêå êîðìîâûõ çàïàñîâ äëÿ ïîääåðæàíèÿ ï÷åëèíûõ ñå-
ìåé è îáåñïå÷åíèÿ ðåíòàáåëüíîñòè ïàñåê ðåêîìåíäóåòñÿ
ïîäêîðìêà äëÿ ï÷åë ñ èñïîëüçîâàíèåì çàìåíèòåëåé åñòå-
ñòâåííîãî êîðìà – ÷àùå âñåãî ñàõàðíîãî ñèðîïà ñ äîáàâëå-
íèåì áåëêîâûõ êîìïîíåíòîâ. Ïðîâåäåíà îöåíêà äàííûõ
íàó÷íûõ èñòî÷íèêîâ ïî ýôôåêòèâíîñòè èñïîëüçîâàíèÿ ðàç-
ëè÷íûõ áèîëîãè÷åñêèõ äîáàâîê äëÿ ñòèìóëÿöèè æèçíåñïî-
ñîáíîñòè è ïîâûøåíèÿ ïðîäóêòèâíîñòè ìåäîíîñíûõ ï÷¸ë.
Ïðîâåäåíû ñðàâíèòåëüíûå èñïûòàíèÿ òð¸õ âàðèàíòîâ ïî-
ëèôóíêöèîíàëüíîé ïîäêîðìêè äëÿ ìåäîíîñíûõ ï÷¸ë «Áè-
Õèò» ñ ðàçëè÷íûì ñîîòíîøåíèåì âõîäÿùèõ â å¸ ñîñòàâ

Äëÿ öèòèðîâàíèÿ / For citation

Ôðîëîâà Ì.À.
Frolova M.A.

Efficiency of application of BiHit
multifunctional feeding for honeybees
Frolova M.A., Doctor of Biological Sciences, Leading
Scientist of the Department for the Production of Biologically
Active Substances
Albulov A.I., Doctor of Biological Sciences, Professor,
Head. Department for the production of biologically active
substances
Kovaleva E.I., junior researcher Department for the
production of biologically active substances
Eliseev A.K., Candidate of Biological Sciences, Senior
Researcher Department for the production of biologically
active substances
Grin A.V., Ph.D. senior researcher Department for the
production of biologically active substances
Federal State Budgetary Scientific Institution VNITIBP RAS,
17, Biokombinata, , Shchelkovsky District, Moscow Region,
141142, Russia, e-mail: vnitibp @ mail.ru

Key words: multifunctional feeding "BiHit", honeybee,
strength of bee colony, amount of printed brood, safety of bees.

Abstract. At present, scientists and beekeepers are
concerned about the mass disappearance of bee colonies, which
has been given the name "collapse of bee colonies". In the
opinion of most researchers, it is based on several reasons: the
effect on bees of pesticides, acaricides, herbicides; the use of
numerous chemicals and drugs; the growth of viral, fungal,
invasive and non-infectious diseases; influence of
electromagnetic radiation. In modern biotechnology, there is a
continuous search for biologically active substances that stimulate

Livelihoods of bees and queens increasing egg laying.
Chitosan and its derivatives, as well as probiotic strains of
bacteria Bacillus subtillis and Bacillus licheniformis, are of
particular interest as adaptogens for honeybees. With a lack of
forage reserves to maintain bee colonies and ensure the
profitability of apiaries, it is recommended to feed bees using
substitutes for natural feed - most often sugar syrup with the
addition of protein components. The assessment of the data of
scientific sources on the effectiveness of the use of various
biological additives to stimulate the viability and increase the
productivity of honeybees. Comparative tests of three variants
of BiHit multifunctional feeding for honeybees with different
ratios of its components were carried out.

It was found that the feeding of top dressing has a positive
effect on the strength of bee colonies and the amount of printed
brood. The results obtained allowed us to select the most
effective feeding option. In the experiment comparing the
effectiveness of the multifunctional feeding "BiChit" and the
drug "Biotrilact" it was found that the strength of bee families
and the safety of bees were the highest when feeding the
multifunctional feeding "BiChit". A similar picture was observed
with regard to the safety of bees during the wintering period.

Ýôôåêòèâíîñòü ïðèìåíåíèÿ ïîëèôóíêöèîíàëüíîé ïîäêîðìêè äëÿ ìåäîíîñíûõ ï÷åë "ÁèÕèò" / Ôðîëîâà Ì.À. [è äð.]
// Âåòåðèíàðèÿ è êîðìëåíèå. – 2020. – ¹6. – Ñ. 51–54.
The effectiveness of the application of polyfunctional feeding for honeybees "BiHit" / Frolova M.A. [and others] / //
Veterinaria i kormlenie. – 2020. – ¹6. – P.  51–54.
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êîìïîíåíòîâ. Óñòàíîâëåíî, ÷òî ñêàðìëèâàíèå ïîäêîðìêè
îêàçûâàåò ïîëîæèòåëüíîå âëèÿíèå íà ñèëó ï÷åëîñåìåé è
êîëè÷åñòâî ïå÷àòíîãî ðàñïëîäà. Ïîëó÷åííûå ðåçóëüòàòû
ïîçâîëèëè îòîáðàòü íàèáîëåå ýôôåêòèâíûé âàðèàíò ïîä-
êîðìêè. Â îïûòå ïî ñðàâíåíèþ ýôôåêòèâíîñòè ïîëèôóíê-
öèîíàëüíîé ïîäêîðìêè «ÁèÕèò» è ïðåïàðàòà «Áèîòðèëàêò»
óñòàíîâëåíî, ÷òî ñèëà ï÷åëîñåìåé è ñîõðàííîñòü ï÷¸ë áûëè
íàèáîëåå âûñîêèìè ïðè ñêàðìëèâàíèè ïîëèôóíêöèîíàëü-
íîé ïîäêîðìêè «ÁèÕèò». Àíàëîãè÷íàÿ êàðòèíà áûëà îòìå-
÷åíà è â îòíîøåíèè ñîõðàííîñòè ï÷¸ë â ïåðèîä çèìîâêè.

Ââåäåíèå

Ï÷åëà èãðàåò çíà÷èòåëüíóþ ðîëü â ýêîñèñòåìå Çåìëè,
ÿâëÿÿñü, ïîìèìî èñòî÷íèêà ìåäà, âàæíåéøèì îïûëèòå-
ëåì ñåëüñêîõîçÿéñòâåííûõ êóëüòóð, æèçíåííî íåîáõîäè-
ìûõ ÷åëîâåêó. Âàæíûì ïåðèîäîì â æèçíåäåÿòåëüíîñòè
ï÷åëèíûõ ñåìåé ÿâëÿåòñÿ áëàãîïîëó÷íàÿ çèìîâêà. Îò åå
èñõîäà â çíà÷èòåëüíîé ìåðå çàâèñèò äàëüíåéøàÿ ïðîäóê-
òèâíîñòü è ðàçâèòèå ï÷åëèíûõ ñåìåé. Óñïåøíàÿ çèìîâêà
ïîçâîëÿåò ýôôåêòèâíî èñïîëüçîâàòü ï÷åë â âåñåííå-ëåò-
íèé ïåðèîä íà ìåäîñáîðå è îïûëåíèè ñåëüñêîõîçÿéñòâåí-
íûõ êóëüòóð (14, 12).

Â ñîâðåìåííîì ï÷åëîâîäñòâå ìàññîâàÿ ïîòåðÿ ï÷åëè-
íûõ ñåìåé ÿâëÿåòñÿ îñíîâíîé ïðîáëåìîé. Â ïåðèîä çèìîâ-
êè åæåãîäíî òåðÿåòñÿ 20–30% ï÷åëîñåìåé, à ê íà÷àëó âåñíû
ï÷åëû çàìåòíî îñëàáëåíû. Íåáëàãîïðèÿòíûå ôàêòîðû îê-
ðóæàþùåé ñðåäû: ïåñòèöèäû, õèìè÷åñêèå ïðåïàðàòû, íå-
êà÷åñòâåííîå ïèòàíèå ï÷åëèíûõ ñåìåé ïðèâîäÿò ê ñíèæå-
íèþ èììóííîé çàùèòû ï÷åëû (7,2).

Ïîëíîöåííîå ðàçâèòèå ï÷åëèíûõ ñåìåé çàâèñèò îò ðåï-
ðîäóêòèâíûõ ñâîéñòâ ï÷åëèíûõ ìàòîê, ïîýòîìó íåîáõîäè-
ìî ñòèìóëèðîâàòü ïðîöåññ ÿéöåêëàäêè ïðè ïîìîùè ïîä-
êîðìîê íà îñíîâå áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ, ïîçâî-
ëÿþùèõ ïîêðûâàòü èõ íåäîñòàòîê (2,1).

Â íàñòîÿùåå âðåìÿ âåäåòñÿ íåïðåðûâíûé ïîèñê áèîëî-
ãè÷åñêè àêòèâíûõ âåùåñòâ, ñòèìóëèðóþùèõ æèçíåäåÿòåëü-
íîñòü ï÷åë è ïîâûøàþùèõ ÿéöåêëàäêó ìàòîê.

Øèðîêèé ñïåêòð ìåõàíèçìîâ âîçäåéñòâèÿ íà æèâûå
îðãàíèçìû áûë îáíàðóæåí çà ïðîøåäøèå äåñÿòèëåòèÿ ó
õèòèíà è åãî äåçàöåòèëèðîâàííîãî ïðîèçâîäíîãî õèòîçàíà.
Íàëè÷èå õèòèíîâûõ ñòðóêòóð ó íàñåêîìûõ è êîìïëåêñà
äåãðàäèðóþùèõ èõ ôåðìåíòîâ ïîçâîëÿåò ïðåäïîëîæèòü,
÷òî ïðîäóêòû êàòàáîëèçìà õèòèíà ìîãóò âûïîëíÿòü âàæ-
íûå ðåãóëÿòîðíûå ôóíêöèè â îðãàíèçìå íàñåêîìûõ (10).
Íåòîêñè÷íîñòü è øèðîêèé ñïåêòð áèîëîãè÷åñêîé àêòèâíî-
ñòè ïðîèçâîäíûõ õèòèíà è õèòîçàíà îáóñëàâëèâàþò ïåðñ-
ïåêòèâíîñòü èçó÷åíèÿ ýòèõ âåùåñòâ â êà÷åñòâå àäàïòîãåíîâ
äëÿ ìåäîíîñíîé ï÷åëû (9,8).

 Â íàñòîÿùåå âðåìÿ ñðåäè àäàïòîãåíîâ, ïðèìåíÿåìûõ
äëÿ âîññòàíîâëåíèÿ óñòîé÷èâîñòè ìåäîíîñíîé ï÷åëû, îñî-
áûé èíòåðåñ âûçûâàþò ïðîáèîòèêè. Â îñíîâíîì íà ðîññèé-
ñêîì ðûíêå äëÿ ï÷åëîâîäñòâà ðåêîìåíäîâàíû ïðîáèîòèêè,
ðàçðàáîòàííûå äëÿ âåòåðèíàðèè, íà îñíîâå Bacillus subtilis
è B. licheniformis. Ïîêàçàíî, ÷òî ñòèìóëèðóþùèå ïîäêîðì-
êè, ñîäåðæàùèå ïðîáèîòè÷åñêèå ïðåïàðàòû, óëó÷øàþò
ìèêðîáèîöåíîç êèøå÷íèêà ï÷åë, ïîâûøàþò ñèëó, çèìîñ-
òîéêîñòü, ïðîäóêòèâíîñòü ï÷åëèíûõ ñåìåé, ðåïðîäóêòèâ-
íûå ïîêàçàòåëè ï÷åëèíûõ ìàòîê (1,5,6), ïîäàâëÿþò ïàòî-
ãåííûå äëÿ ï÷åë ìèêðîîðãàíèçìû (13,15,16). Íà ïðàêòèêå
æå ðåçóëüòàòû ïðèìåíåíèÿ äàííûõ ïðåïàðàòîâ íå ñòîëü
îäíîçíà÷íû, ÷òî, ïî-âèäèìîìó, ñâÿçàíî ñ èììóííûì ñòàòó-
ñîì, âîñïðèèì÷èâîñòüþ ê áîëåçíÿì, ñîñòàâîì ìèêðîôëî-
ðû ïèùåâàðèòåëüíîãî òðàêòà è äðóãèìè èíäèâèäóàëüíûìè
îñîáåííîñòÿìè ï÷åëèíûõ ñåìåé. Ìåõàíèçì ïðÿìîãî äåé-
ñòâèÿ ïðîáèîòè÷åñêèõ ïðåïàðàòîâ ñâÿçûâàþò ñ ãåíåðàöèåé
ìèêðîîðãàíèçìàìè àíòèáàêòåðèàëüíûõ ñîåäèíåíèé (îðãà-
íè÷åñêèõ êèñëîò, ïåðåêèñè âîäîðîäà, äèàöåòèëà, áåíçîàòà
è áàêòåðèîöèíîâ) (17). Îïîñðåäîâàííîå äåéñòâèå ïðîáèî-
òèêîâ – ïóòåì àêòèâàöèè èììóííûõ ñèñòåì îðãàíèçìà –
õîðîøî èçó÷åíî ó ìëåêîïèòàþùèõ è ÷åëîâåêà (3) è êðàéíå
ôðàãìåíòàðíî ó íàñåêîìûõ.

Ïðè íåäîñòàòêå êîðìîâûõ çàïàñîâ äëÿ ïîääåðæàíèÿ
ï÷åëèíûõ ñåìåé è îáåñïå÷åíèÿ ðåíòàáåëüíîñòè ïàñåê ïðàê-
òèêóåòñÿ ïîäêîðìêà ï÷åë ñ èñïîëüçîâàíèåì çàìåíèòåëåé
åñòåñòâåííîãî êîðìà – ÷àùå âñåãî ñàõàðíîãî ñèðîïà ñ
äîáàâëåíèåì áåëêîâûõ êîìïîíåíòîâ. Ñîâðåìåííûå íàó÷-
íûå èññëåäîâàíèÿ äîêàçûâàþò, ÷òî äëÿ ïîëíîöåííîãî ðàç-
âèòèÿ ï÷åëèíûõ ñåìåé, ïîâûøåíèÿ ðåïðîäóêòèâíûõ ñâîéñòâ
ï÷åëèíûõ ìàòîê íåîáõîäèìî äîáàâëÿòü â ñòèìóëèðóþùèå
ïîäêîðìêè ïðåïàðàòû, ïîçâîëÿþùèå ïîêðûâàòü íåäîñòà-
òîê â æèçíåííî íåîáõîäèìûõ àìèíîêèñëîòàõ, âèòàìèíàõ è
ìèêðîýëåìåíòàõ (11).

Â îðãàíèçìå ï÷åë íàèáîëåå âàæíûìè àìèíîêèñëîòàìè
ÿâëÿþòñÿ: òèðîçèí, âàëèí, ìåòèîíèí, ëåéöèí, èçîëåéöèí,
ôåíèëàëàíèí, ëèçèí, ãèñòèäèí, àðãèíèí è òðèïòîôàí. Âàæ-
íîñòü ýòèõ àìèíîêèñëîò ñîñòîèò â òîì, ÷òî áåç èõ íàëè÷èÿ
ï÷åëà íå ìîæåò ïîëíîöåííî ñèíòåçèðîâàòü áåëêè è, ñîîò-
âåòñòâåííî, æèçíåííûé öèêë òàêîé ï÷åëû êîðî÷å (4).

Õîðîøèì äîïîëíèòåëüíûì èñòî÷íèêîì áåëêà ÿâëÿåò-
ñÿ ãèäðîëèçàò áåçëàêòîçíîé ìîëî÷íîé ñûâîðîòêè, ïðåä-
ñòàâëÿþùèé ñîáîé àìèíîêèñëîòíî-ïåïòèäíóþ ñìåñü, â
ñîñòàâå êîòîðîé ñîäåðæàòñÿ íåçàìåíèìûå àìèíîêèñëîòû
(àñïàðàãèíîâàÿ, ãëóòàìèíîâàÿ êèñëîòû, ñåðèí, ãëèöèí, àëà-
íèí, öèñòåèí, òèðîçèí, ãèñòèäèí, àðãèíèí, ïðîëèí).

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

Èññëåäîâàíèÿ ïðîâîäèëè â óñëîâèÿõ ïàñåê ÂÍÈÒÈÁÏ
è ÂÈÝÂ.

Ñðàâíèòåëüíîå èñïûòàíèå ðàçëè÷íûõ âàðèàíòîâ ïîëè-
ôóíêöèîíàëüíîé ïîäêîðìêè äëÿ ï÷¸ë "ÁèÕèò" ïðîâîäèëè
íà áàçå ïàñåêè ÂÈÝÂ. Áûëî ñôîðìèðîâàíî 4 ãðóïïû ï÷¸ë
ðàâíîöåííûõ ïî ñèëå ïî 5 ï÷åëîñåìåé â êàæäîé: îäíà
êîíòðîëüíàÿ è òðè îïûòíûõ. Âåñíîé ïîñëå ïåðâîãî î÷èñòè-
òåëüíîãî îáëåòà ï÷åëàì â òå÷åíèå 4-õ íåäåëü ñ èíòåðâàëîì
7 äíåé ñêàðìëèâàëè ïî 1 ë 60%-íîãî ñàõàðíîãî ñèðîïà íà 1
ï÷åëîñåìüþ (èç ðàñ÷åòà 1 ëèòð ñàõàðíîãî ñèðîïà íà 10000
ï÷åë) ñ äîáàâëåíèåì îïûòíûì ãðóïïàì 4 ã ðàçíûõ âàðèàí-
òîâ ïîäêîðìêè. Êîíòðîëüíîé ãðóïïå äàâàëè òîëüêî ñàõàð-
íûé ñèðîï.

Ñðàâíèòåëüíîå èçó÷åíèå ýôôåêòèâíîñòè ïîëèôóíêöè-
îíàëüíîé ïîäêîðìêè äëÿ ï÷¸ë "ÁèÕèò" ñ ïðåïàðàòîì "Áèî-
òðèëàêò" ïðîâîäèëè íà áàçå ïàñåêè ÂÍÈÒÈÁÏ. Áûëî ñôîð-
ìèðîâàíî 3 ãðóïïû ðàâíîöåííûõ ïî ñèëå ï÷åëîñåìåé ïî 3
ï÷åëîñåìüè â êàæäîé: I ãðóïïà – êîíòðîëüíàÿ, II è III
ãðóïïû – îïûòíûå. Êîíòðîëüíàÿ ãðóïïà ï÷åë ïîëó÷àëà
òîëüêî 60%-íûé ñàõàðíûé ñèðîï èç ðàñ÷¸òà 1 ë ñèðîïà íà
1 ï÷åëîñåìüþ (èç ðàñ÷åòà 1 ëèòð ñàõàðíîãî ñèðîïà íà 10000
ï÷åë). II îïûòíàÿ ãðóïïà â äîïîëíåíèå ê ñàõàðíîìó ñèðîïó
ïîëó÷àëà ïî 4 ã ïîëèôóíêöèîíàëüíîé ïîäêîðìêè "ÁèÕèò",
III îïûòíàÿ ãðóïïà ïîëó÷àëà ïðåïàðàò "Áèîòðèëàêò".

Âî âñåõ òð¸õ ãðóïïàõ ïîäêîðìêó ï÷åë ïðîâîäèëè ñ
15.05.16. ïî 15.06.16. îäèí ðàç â íåäåëþ è ñ 01.09.16 ïî
15.09.16 åæåäíåâíî â êà÷åñòâå ïîïîëíåíèÿ êîðìîâûõ çàïà-
ñîâ ïåðåä çèìîâêîé. Ó÷¸ò ñèëû ï÷åëîñåìåé îñóùåñòâëÿëè
â ëåòíþþ, îñåííþþ (ïåðåä ïîñòàíîâêîé íà çèìîâêó) è
âåñåííþþ ðåâèçèþ (âûõîä èç çèìîâêè). Ýôôåêòèâíîñòü
ïðèìåíåíèÿ èñïûòóåìûõ ïðåïàðàòîâ îöåíèâàëè ïî ñèëå
ñåìåé (êîëè÷åñòâî óëî÷åê) è êîëè÷åñòâó ï÷¸ë íà ïåðèîä
ðåâèçèè.

Ðåçóëüòàòû èññëåäîâàíèé

Êàê ïîêàçàë àíàëèç äàííûõ íàó÷íûõ èñòî÷íèêîâ âûñî-
êóþ ýôôåêòèâíîñòü äëÿ ñòèìóëÿöèè æèçíåñïîñîáíîñòè è
ïîâûøåíèÿ ïðîäóêòèâíîñòè ï÷åë èìåþò òàêèå áèîëîãè-
÷åñêèå äîáàâêè, êàê õèòîçàí è åãî ïðîèçâîäíûå, ïðîáèîòè-
÷åñêèå øòàììû áàêòåðèé Bacillus subtilis è Bacillus
Licheniformis, à òàêæå èñòî÷íèêè æèçíåííî íåîáõîäèìûõ
àìèíîêèñëîò.

Ñ ó÷¸òîì èìåþùåéñÿ èíôîðìàöèè íàìè áûëè ñîñòàâ-
ëåíû ðåöåïòóðû òð¸õ âàðèàíòîâ ïîëèôóíêöèîíàëüíîé ïîä-
êîðìêè äëÿ ï÷¸ë, âêëþ÷àþùåé ñóõóþ áàêòåðèàëüíóþ ìàñ-
ñó Bacillus subtilis BKM B-2716D è Bacillus licheniformis
BKM B-2717D, ñóêöèíàò õèòîçàíà, íèçêîìîëåêóëÿðíûé
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õèòîçàí, ãèäðîëèçàò áåçëàêòîçíîé ìîëî÷íîé ñûâîðîòêè,
ïèùåâóþ ãëþêîçó.

Â ñîñòàâ ïîëèôóíêöèîíàëüíîé ïîäêîðìêè âêëþ÷àëè
ñóêöèíàò õèòîçàíà ñî ñòåïåíüþ çàìåùåíèÿ 70–80 % è íèç-
êîìîëåêóëÿðíûé õèòîçàí ñ ìîëåêóëÿðíîé ìàññîé 10 – 40
êÄà, êîòîðûå ÿâëÿþòñÿ ýêîëîãè÷åñêè áåçîïàñíûìè êàê äëÿ
ï÷¸ë, òàê è äëÿ îêðóæàþùåé ñðåäû, ïîâûøàþò óñòîé÷è-
âîñòü îðãàíèçìà ï÷åë ê íåáëàãîïðèÿòíûì ôàêòîðîì âíåø-
íåé ñðåäû è èíôåêöèîííûì çàáîëåâàíèÿì.

Ïðîáèîòèêè èç ðîäà Bacillus îêàçûâàþò ñòèìóëèðóþ-
ùåå äåéñòâèå íà âåñåííåå ðàçâèòèå ï÷åëîñåìüè è ïîâûøà-
þò å¸ ïðîäóêòèâíîñòü â ïåðèîä ãëàâíîãî ìåäîñáîðà. Ôåð-
ìåíòû (ïðîòåîëèòè÷åñêèå, àìèëîëèòè÷åñêèå, ëèïîëèòè÷åñ-
êèå, ïåêòèíîëèòè÷åñêèå, öåëëþëîçîëèòè÷åñêèå), ïðîäóöè-
ðóåìûå øòàììàìè Bacillus subtilis BKM Â–2716D è Bacillus
licheniformis BKM B–2717D, îáëàäàþò áàêòåðèîñòàòè÷åñ-
êèì è áàêòåðèöèäíûì äåéñòâèåì íà ãðàìîòðèöàòåëüíóþ è
ãðàìïîëîæèòåëüíóþ ïàòîãåííóþ è óñëîâíî-ïàòîãåííóþ
ìèêðîôëîðó ïåðåäíåãî, ñðåäíåãî è çàäíåãî îòäåëîâ êèøå÷-
íîãî òðàêòà ï÷åëû. Ïðîáèîòèêè âûðàáàòûâàþò ïîëåçíûå
âåùåñòâà: ôåðìåíòû, àìèíîêèñëîòû, êîòîðûå ñïîñîáñòâó-
þò âñàñûâàíèþ è ðàñùåïëåíèþ ïîäêîðìîê, áûñòðîìó âîñ-
ñòàíîâëåíèþ è îçäîðîâëåíèþ âñåãî îðãàíèçìà ï÷åëû ïîñ-
ëå çèìîâêè.

Èñõîäÿ èç òîãî, ÷òî îðãàíèçì ï÷åëû íå óñâàèâàåò ëàê-
òîçó èç-çà îòñóòñòâèÿ ôåðìåíòà b ãàëàêòîçèäàçû, â ñîñòàâ
êîðìîâîé äîáàâêè âêëþ÷åí ãèäðîëèçàò áåçëàêòîçíîé ìî-
ëî÷íîé ñûâîðîòêè. Îí ïðåäñòàâëÿåò ñîáîé àìèíîêèñëîò-
íî-ïåïòèäíóþ ñìåñü, ñîäåðæàùóþ çàìåíèìûå è íåçàìåíè-
ìûå àìèíîêèñëîòû, âîñïîëíÿþùèå èõ íåõâàòêó. Ëàêòîçà

ïðåäâàðèòåëüíî óäàëåíà ñ ïîìîùüþ óëüòðàôèëüòðàöèîí-
íûõ ìåìáðàí.

Â îðãàíèçìå ï÷åë ãëþêîçà ïîìîãàåò ïåðåæèòü çàìîðîç-
êè, ÿâëÿåòñÿ îñíîâíûì è íàèáîëåå óíèâåðñàëüíûì èñòî÷-
íèêîì ýíåðãèè äëÿ îáåñïå÷åíèÿ æèçíåäåÿòåëüíîñòè è ïðî-
òåêàíèÿ ìåòàáîëè÷åñêèõ ïðîöåññîâ.

Íàìè áûëè ïðîâåäåíû ñðàâíèòåëüíûå èñïûòàíèÿ òðåõ
âàðèàíòîâ ïîëèôóíêöèîíàëüíîé ïîäêîðìêè äëÿ ï÷åë ñ ðàç-
íûì ñîîòíîøåíèåì âõîäÿùèõ â åå ñîñòàâ êîìïîíåíòîâ
(Òàáëèöà 1). Èçó÷åíî âëèÿíèå ïîäêîðìêè íà êîëè÷åñòâî
ðàñïëîäà è ñèëó ï÷åëîñåìåé.

Êàê ïîêàçàëè ðåçóëüòàòû îïðåäåëåíèÿ ïîêàçàòåëåé ñî-
ñòîÿíèÿ ï÷åëîñåìåé íà íà÷àëî îïûòà ïî êîëè÷åñòâó óëî÷åê
è ïå÷àòíîãî ðàñïëîäà âñå ãðóïïû áûëè èäåíòè÷íûìè (Òàá-
ëèöà 2).

Êàê ñëåäóåò èç äàííûõ, ïðèâåäåííûõ â òàáëèöå 2, èñ-
ïîëüçîâàíèå ïîäêîðìêè â îïûòíûõ ãðóïïàõ èçìåíèëî ñèëó
ñåìåé â ñòîðîíó âîçðàñòàíèÿ ïî ñðàâíåíèþ ñ êîíòðîëüíîé
ãðóïïîé ïî êîëè÷åñòâó óëî÷åê è ïå÷àòíîìó ðàñïëîäó.

Òàê, êîëè÷åñòâî óëî÷åê â 1, 2 è 3 îïûòíûõ ãðóïïàõ ê
êîíöó îïûòíîãî ïåðèîäà âîçðîñëî ïî ñðàâíåíèþ ñ êîíò-
ðîëüíîé ãðóïïîé íà 2,7%, 19,4% è 13,8%, ñîîòâåòñòâåííî.
Àíàëîãè÷íî óâåëè÷èëîñü êîëè÷åñòâî ïå÷àòíîãî ðàñïëîäà
(íà 9,5%, 34,0% è 28,0%, ñîîòâåòñòâåííî).

Èç ïîëó÷åííûõ ýêñïåðèìåíòàëüíûõ äàííûõ ñëåäóåò,
÷òî I âàðèàíò ïîäêîðìêè íå îêàçàë çíà÷èòåëüíîãî âëèÿíèÿ
íà ñèëó ï÷åëîñåìåé è êîëè÷åñòâî ïå÷àòíîãî ðàñïëîäà, II
âàðèàíò îêàçàëñÿ íàèáîëåå ýôôåêòèâíûì, à III âàðèàíò
óñòóïàë II âàðèàíòó ïî îáîèì ïîêàçàòåëÿì, ïðè ýòîì ñêàð-
ìëèâàíèå ï÷¸ëàì âñåõ òðåõ âàðèàíòîâ ïîëèôóíêöèîíàëü-
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íîé ïîäêîðìêè îêàçàëî ïîëîæèòåëüíîå äåéñòâèå íà ðåïðî-
äóêòèâíûå ñâîéñòâà ï÷åëèíûõ ìàòîê.

Íà áàçå ïàñåêè ÂÍÈÒÈÁÏ áûë ïðîâåäåí îïûò ïî ñðàâ-
íåíèþ ýôôåêòèâíîñòè ïðåïàðàòà "Áèîòðèëàêò" è ïîëèôóí-
êöèîíàëüíîé ïîäêîðìêè "ÁèÕèò" â ïåðèîä ñ 15.06.16 ïî
15.04.17 ã. (Òàáëèöà 3).

Èç äàííûõ, ïðåäñòàâëåííûõ â òàáëèöå 3, âèäíî, ÷òî
ñèëà ï÷åëîñåìåé (êîëè÷åñòâî óëî÷åê) è ñîõðàííîñòü ï÷åë
áûëè íàèáîëåå âûñîêèìè ïðè ñêàðìëèâàíèè ïîëèôóíêöè-
îíàëüíîé ïîäêîðìêè "ÁèÕèò". Ïî ðåçóëüòàòàì âåñåííåé
ðåâèçèè ñèëà ñåìåé âî II îïûòíîé ãðóïïå áûëà 4,7±0,2, ÷òî
íà 17,5% âûøå, ÷åì â III îïûòíîé ãðóïïå, ïîëó÷àâøåé
ïðåïàðàò "Áèîòðèëàêò", è íà 30,6% âûøå, ÷åì â I êîíò-
ðîëüíîé ãðóïïå, ïîëó÷àâøåé òîëüêî ñàõàðíûé ñèðîï. Àíà-
ëîãè÷íàÿ êàðòèíà áûëà îòìå÷åíà è â îòíîøåíèè ñîõðàííî-
ñòè ï÷åë â ïåðèîä çèìîâêè. Ïî ðåçóëüòàòàì âåñåííåé ðåâè-
çèè ñîõðàííîñòü ï÷åë âî II îïûòíîé ãðóïïå áûëà âûøå íà
11,65% ïî ñðàâíåíèþ ñ III îïûòíîé ãðóïïîé è íà 29,4%
âûøå ïî ñðàâíåíèþ ñ I êîíòðîëüíîé ãðóïïîé.

Òàêèì îáðàçîì, ïîëó÷åííûå íàìè ðåçóëüòàòû èññëåäî-
âàíèé ñâèäåòåëüñòâóþò î ïîëîæèòåëüíîì âëèÿíèè íà õî-
çÿéñòâåííî ïîëåçíûå ïðèçíàêè ï÷åëèíûõ ñåìåé ïîëèôóí-
êöèîíàëüíîé ïîäêîðìêè äëÿ ìåäîíîñíûõ ï÷åë "ÁèÕèò".
Íà ïîëèôóíêöèîíàëüíóþ ïîäêîðìêó äëÿ ìåäîíîñíûõ ï÷åë
"ÁèÕèò" ïîëó÷åí ïàòåíò ÐÔ ¹ 2687457.
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Ýòèîëîãèÿ è ðàöèîíàëüíûå ñïîñîáû
ëå÷åíèÿ ïîñëåðîäîâîãî ìàñòèòà

Êëþ÷åâûå ñëîâà: ìàñòèò, âîñïàëåíèå ìîëî÷íîé æå-
ëåçû, ìàñòèò, ìîëî÷íàÿ æåëåçà, ìåñòíîå ëå÷åíèå, ìàçü.

Ðåçþìå: Áîëåçíè ìîëî÷íîé æåëåçû çàíèìàþò îäíî èç
âåäóùèõ ìåñò â àêóøåðñêî-ãèíåêîëîãè÷åñêîé ïàòîëîãèè ó
æèâîòíûõ. Êîøêè òàêæå ïîäâåðæåíû ýòîìó çàáîëåâàíèþ,
îñîáåííî â ïîñëåðîäîâûé ïåðèîä. Îò ñîñòîÿíèÿ ìîëî÷íîé
æåëåçû çàâèñèò íå òîëüêî çäîðîâüå ïîòîìñòâà, íî è îáùåå
ñîñòîÿíèå îðãàíèçìà êîøêè. Çàáîëåâàíèÿ ìîëî÷íîé æåëå-
çû íàíîñÿò îùóòèìûé óùåðá äëÿ îðãàíèçìà æèâîòíîãî. Â
íåêîòîðûõ ñëó÷àÿõ ìîæåò ïðèâåñòè ê ñìåðòè æèâîòíîãî.
Ïðè ïðîâåäåíèè èññëåäîâàíèé áûëè èçó÷åíû íàèáîëåå
÷àñòûå ïðè÷èíû âîçíèêíîâåíèÿ ìàñòèòà ó êîøåê. Òàê,
îäíîé èç íàèáîëåå ÷àñòûõ ïðè÷èí âîçíèêíîâåíèÿ ìàñòèòà
ó êîøåê ÿâëÿåòñÿ èçáàâëåíèå îò ïðèïëîäà, ëèáî åãî ãèáåëü
(52 % ñëó÷àåâ). Íå ìåíåå âàæíîé ïðè÷èíîé âîçíèêíîâåíèÿ
ìàñòèòà ÿâëÿåòñÿ ðàííèé îòúåì êîòÿò (21%). Òàêæå ïðè÷è-
íîé ìîæåò áûòü ïåðåîõëàæäåíèå  æèâîòíîãî â ïåðèîä
ëàêòàöèè (14 %). Â 11 % ñëó÷àåâ ó êîøåê ðàçâèâàëîñü
âîñïàëåíèå ìîëî÷íîé æåëåçû ïðè íàëè÷èè âñåãî ëèøü
îäíîãî êîòåíêà (ìàëîïëîäèè). È ëèøü â 2 % ñëó÷àåâ ìàñòèò
ó êîøåê âîçíèêàë âñëåäñòâèå òðàâì ìîëî÷íûõ æåëåç. Íà
çàêëþ÷èòåëüíîì ýòàïå èññëåäîâàíèé áûëà èçó÷åíà òåðà-
ïåâòè÷åñêàÿ ýôôåêòèâíîñòü êîìïëåêñíîé ñõåìû ëå÷åíèÿ ñ
èñïîëüçîâàíèåì àíòèáàêòåðèàëüíîãî ïðåïàðàòà àìîêñè-
öèëëèí LA 15 %, ïðåïàðàòà ãàëàñòîï è àíòèáàêòåðèàëüíîé
ìàçè ëåâîìåêîëü. Îíà ñîñòàâëÿëà 71,4 % â òå÷åíèå 7 äíåé
ëå÷åíèÿ. Îäíîâðåìåííî ñ ýòèì áûëà èçó÷åíà òåðàïåâòè-
÷åñêàÿ ýôôåêòèâíîñòü êîìïëåêñíîé ñõåìû ëå÷åíèÿ ñ èñ-
ïîëüçîâàíèåì àíòèáàêòåðèàëüíîãî ïðåïàðàòà àìîêñèöèë-
ëèí LA 15 %, ïðåïàðàòà ãàëàñòîï, à òàêæå ïðèìåíåíèÿ
íîâîé, ðàçðàáîòàííîé íàìè àíòèáàêòåðèàëüíîé ìàçè ñ ðà-
ñòèòåëüíûìè êîìïîíåíòàìè. Â ñâîþ î÷åðåäü îíà ñîñòàâè-
ëà 100 % â òå÷åíèå 7 äíåé ëå÷åíèÿ. Ïîëîæèòåëüíàÿ äèíà-
ìèêà îò ïðåäëîæåííûõ ñõåì ëå÷åíèÿ îòðàæàåòñÿ òàêæå è â
îáùåì àíàëèçå êðîâè. Â ðåçóëüòàòå ïðîâåäåííîé òåðàïèè
óðîâåíü ýðèòðîöèòîâ ïî çàâåðøåíèè ëå÷åíèÿ æèâîòíûõ
ïîâûñèëñÿ, à òàêæå ïîâûñèëñÿ óðîâåíü ãåìîãëîáèíà.   Äî
íà÷àëà ëå÷åíèÿ ðåãèñòðèðîâàëñÿ ëåéêîöèòîç, à òàêæå ïî-
âûøåíèÿ óðîâíÿ ïàëî÷êîÿäåðíûõ íåéòðîôèëîâ, êîòîðûå
ïîñëå ïðîâåäåííîãî ëå÷åíèÿ ñíèçèëèñü.

Ââåäåíèå

Ìàñòèò – ýòî âîñïàëåíèå ìîëî÷íîé æåëåçû, âîçíèêàþ-
ùåå â îòâåò íà äåéñòâèå ìåõàíè÷åñêèõ, ôèçè÷åñêèõ, õèìè-
÷åñêèõ, áèîëîãè÷åñêèõ è äðóãèõ ôàêòîðîâ [1, 3, 6]. Ìàñòèò
ìîæåò ïðîòåêàòü êàê â îñòðîé, òàê è â õðîíè÷åñêîé ôîðìàõ.

Ðÿä âåäóùèõ ñïåöèàëèñòîâ ïî âåòåðèíàðíîìó àêóøåðñòâó
îòìå÷àþò ìíîæåñòâî ïðè÷èí, ñïîñîáñòâóþùèõ âîçíèêíî-
âåíèþ ìàñòèòà. Êàê ïðàâèëî, ýòî õðîíè÷åñêèå áîëåçíè
æåëóäî÷íî-êèøå÷íîãî òðàêòà, ðîäîâûõ ïóòåé, ñòðåññ, âîç-
äåéñòâèå õèìè÷åñêèõ âåùåñòâ, ãåíåòè÷åñêàÿ èëè íàñëåä-
ñòâåííàÿ ïðåäðàñïîëîæåííîñòü, çàêóïîðêà ïðîòîêîâ ñôèí-
êòåðà ìîëî÷íûõ ïàêåòîâ, ñíèæåíèå èììóííîé ñèñòåìû,
ïîïàäàíèå â ìîëî÷íóþ æåëåçó ÷åðåç ëèìôó èëè êðîâü
ïàòîãåííûõ áàêòåðèé èç äðóãèõ î÷àãîâ è ò.ä. [2, 4, 7].
Ðàçðàáîòàíî áîëüøîå êîëè÷åñòâî êîìïëåêñíûõ ñïîñîáîâ
ëå÷åíèÿ ìàñòèòà ó æèâîòíûõ [5]. Îäíàêî ïðàêòèêóþùèå
âåòåðèíàðíûå âðà÷è è ó÷åíûå íå îñòàíàâëèâàþòñÿ â ïîèñêå
íîâûõ ñðåäñòâ è ñïîñîáîâ ëå÷åíèÿ äàííîé ïàòîëîãèè. Â
ñâÿçè ñ ýòèì öåëüþ äàííîé ðàáîòû ÿâèëîñü èçó÷åíèå ýô-
ôåêòèâíîñòè ëå÷åíèÿ ìàñòèòà ó êîøåê ñ èñïîëüçîâàíèåì
ìåñòíîãî ñðåäñòâà, ðàçðàáîòàííîãî íà áàçå ÑÊÇÍÈÂÈ –
ôèëèàë ÔÃÁÍÓ ÔÐÀÍÖ.

Äëÿ äåòàëüíîãî èçó÷åíèÿ ýôôåêòèâíîñòè ëå÷åíèÿ ìàñ-
òèòà êîøåê ñ èñïîëüçîâàíèåì ìåñòíîãî ñðåäñòâà íåîáõîäè-
ìî ðàçðåøèòü ñëåäóþùèå çàäà÷è:

– èçó÷èòü íàèáîëåå ÷àñòûå ïðè÷èíû âîçíèêíîâåíèÿ
ìàñòèòà ó êîøåê;
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Abstract: Diseases of the mammary gland occupy one of
the leading places in obstetric and gynecological pathology in
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during the postpartum period. Not only the health of the offspring
depends on the condition of the mammary gland, but also the
general condition of the cat's body. Diseases of the mammary
gland cause significant damage to the animal's body. In some
cases, it can lead to the death of the animal. The studies
examined the most common causes of mastitis in cats. So, one
of the most common causes of mastitis in cats is getting rid of
the offspring, or its death (52% of cases). An equally important
cause of mastitis is the early weaning of kittens (21%).
Hypothermia of the animal during lactation may also be the
cause (14%). In 11% of cases, cats developed breast inflammation
with only one kitten (infertility). And only in 2% of cases,
mastitis in cats arose as a result of trauma to the mammary
glands. At the final stage of the research, the therapeutic
efficacy of a complex treatment regimen was studied using the
antibacterial drug amoxicillin LA 15%, the drug galastop and
the antibacterial ointment levomekol. It was 71.4% within 7
days of treatment. At the same time, the therapeutic efficacy of
a complex treatment regimen was studied using the antibacterial
drug amoxicillin LA 15%, the drug galastop, as well as the use
of a new antibacterial ointment with herbal ingredients that we
developed. In turn, it was 100% within 7 days of treatment. The
positive dynamics from the proposed treatment regimens is also
reflected in the general blood test. As a result of the therapy, the
level of erythrocytes at the end of treatment in the animals
increased, as well as the level of hemoglobin. Before the start of
treatment, leukocytosis was recorded, as well as an increase in
the level of stab neutrophils, which decreased after the treatment.
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Таблица 1. Терапевтическая эффективность местного лечения кошек, 

больных маститом 

Table 1. Therapeutic efficacy of topical treatment of cats with mastitis 

Группа 

животных 

Подвергнуто лечения Выздоровело Срок ле-

чения, дни кошек % кошек % 

опытная 14 100 14 100 7 

контрольная 14 100 10 71,4 7 

– èçó÷èòü äåéñòâèå ìåñòíîé òåðàïèè ñ ïîìîùüþ íîâîé
ìàçè, ðàçðàáîòàííîé íàìè, ïðè êîìïëåêñíîì ëå÷åíèè ìàñ-
òèòà ó êîøåê.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ ïðîâîäèëèñü â ãîðîäå Ðîñòîâ-íà-Äîíó.
Â ýêñïåðèìåíò áûëè âêëþ÷åíû 28 íåñòåðèëèçîâàííûõ
æèâîòíûõ â âîçðàñòå îò 1 ãîäà äî 6 ëåò. Êàæäàÿ êîøêà
ïîäâåðãàëàñü îáùåìó êëèíè÷åñêîìó èññëåäîâàíèþ. Çàòåì
ïðîèçâîäèëîñü ñïåöèàëüíîå àêóøåðñêîå èññëåäîâàíèå ñ
öåëüþ ïîñòàíîâêè äèàãíîçà ìàñòèò. Îñîáîå âíèìàíèå ïðè
èññëåäîâàíèè æèâîòíîãî óäåëÿëîñü ìîëî÷íîé æåëåçå.
Òùàòåëüíî ïðîâîäèëè îñìîòð è ïàëüïàöèþ, òàêæå ïðîèç-
âîäèëè ïðîáíîå ñäàèâàíèå äëÿ îïðåäåëåíèÿ íàëè÷èÿ ñåêðå-
òà â ìîëî÷íîé æåëåçå, îäíîâðåìåííî îïðåäåëÿëè åãî õàðàê-
òåð. Ïåðåä îñìîòðîì ïðîâîäèëñÿ ïîäðîáíûé ñáîð àíàìíå-
çà, äëÿ âûÿâëåíèÿ âîçìîæíûõ ïðè÷èí âîçíèêíîâåíèÿ ìàñ-
òèòà. Â èñòîðèè áîëåçíè ôèêñèðîâàëè äàòó ïîñëåäíèõ ðî-
äîâ/òå÷êè, èõ ïðîäîëæèòåëüíîñòü, êëèíè÷åñêèå ïðèçíàêè,
à òàêæå èíûå îñîáåííîñòè. Íà çàêëþ÷èòåëüíîì ýòàïå îá-
ñëåäîâàíèÿ ïðîèçâîäèëè çàáîð êðîâè äëÿ ïðîâåäåíèÿ ìîð-
ôîëîãè÷åñêîãî èññëåäîâàíèÿ.

Äëÿ ïðîâåäåíèÿ èññëåäîâàíèé áûëè ñôîðìèðîâàíû 2
ãðóïïû æèâîòíûõ ïî 14 êîøåê â êàæäîé. Êîøêàì êîíò-
ðîëüíîé ãðóïïû ïðèìåíÿëè ïðåïàðàò àìîêñèöèëëèí LA
15% èç ðàñ÷åòà 0,1 ìë íà 1 êã ìàññû òåëà æèâîòíîãî òðèæäû
ñ èíòåðâàëîì 48 ÷àñîâ. Ñõåìó ëå÷åíèÿ äîïîëíÿëè ïðèìåíå-

íèåì ïðåïàðàòà ãàëàñòîï èç ðàñ÷åòà 0,1 ìë íà êã âåñà
æèâîòíîãî ïåðîðàëüíî 1 ðàç â äåíü â òå÷åíèå 5 äíåé.
Ïîðàæåííûå ó÷àñòêè ìîëî÷íîé æåëåçû ñìàçûâàëè àíòè-
áàêòåðèàëüíîé ìàçüþ ëåâîìåêîëü 2 ðàçà â ñóòêè â òå÷åíèå
7 äíåé. Êîøêàì îïûòíîé ãðóïïû òàêæå âíóòðèìûøå÷íî
ââîäèëè àíòèáàêòåðèàëüíûé ïðåïàðàò àìîêñèöèëëèí LA
15% òðèæäû ñ èíòåðâàëîì 48 ÷àñîâ èç ðàñ÷åòà 0,1 ìë íà 1
êã âåñà æèâîòíîãî. Òåðàïèþ äîïîëíÿëè ïðèìåíåíèåì ïðå-
ïàðàòà ãàëàñòîï ïåðîðàëüíî èç ðàñ÷åòà 0,1 ìë íà êã âåñà
æèâîòíîãî 1 ðàç â äåíü â òå÷åíèå 5 äíåé. Îäíàêî ìåñòíóþ
îáðàáîòêó ïîðàæåííûõ ó÷àñòêîâ ìîëî÷íîé æåëåçû ïðîèç-
âîäèëè íîâîé ìàçüþ, ðàçðàáîòàííîé íàìè äâàæäû â ñóòêè
â òå÷åíèå 7 äíåé. Ðàçðàáîòàííàÿ íàìè àíòèáàêòåðèàëüíàÿ
ìàçü ñ ðàñòèòåëüíûìè êîìïîíåíòàìè âûñîêîýôôåêòèâíà,
áåçâðåäíà, îáëàäàåò àíòèñåïòè÷åñêèì, àíòèáàêòåðèàëüíûì,
ðåãåíåðàòèâíûì è ðàíîçàæèâëÿþùèì äåéñòâèÿìè, à òàêæå
îñâîáîæäàåò ðàíó îò íåêðîòèçèðîâàííûõ òêàíåé. Íà çàê-
ëþ÷èòåëüíîì ýòàïå îöåíèâàëè ýôôåêòèâíîñòü ìåñòíîãî
ëå÷åíèÿ ìàñòèòà ó îïûòíûõ æèâîòíûõ.

Ðåçóëüòàòû èññëåäîâàíèé

Â õîäå èññëåäîâàíèé áûëè èçó÷åíû íàèáîëåå ÷àñòûå
ïðè÷èíû âîçíèêíîâåíèÿ ìàñòèòà ó êîøåê.

 Ïðîâåäåííûå èññëåäîâàíèÿ âûÿâèëè íàèáîëåå ÷àñòûå
ïðè÷èíû âîçíèêíîâåíèÿ ìàñòèòà ó êîøåê. Ñàìîé ÷àñòîé
ïðè÷èíîé âîçíèêíîâåíèÿ ìàñòèòà ó êîøåê (52 %) ÿâëÿåòñÿ
ãèáåëü ïðèïëîäà. Ðàííèé îòúåì êîòÿò (21 %) òàêæå ñëó÷èò
ðàñïðîñòðàíåííîé ïðè÷èíîé âîçíèêíîâåíèÿ ìàñòèòà. Â ýòîì
ñëó÷àå ìîëîêî ïåðåñòàåò ñöåæèâàòüñÿ, íàêàïëèâàåòñÿ â
ìîëî÷íîé æåëåçå, ñåêðåöèÿ ìîëîêà îñòàåòñÿ âûñîêîé, ïðî-
èñõîäèò åãî çàñòîé, áðîæåíèå è âîñïàëåíèå ìîëî÷íîé æå-
ëåçû. Ïåðåîõëàæäåíèå êîøêè â ïåðèîä ëàêòàöèè â 14 %
ñëó÷àåâ ìîæåò ñëóæèòü ïðåäïîñûëêîé âîñïàëåíèÿ ìîëî÷-
íîé æåëåçû. ×àùå âñåãî ýòî ïðîèñõîäèò â îñåííå-çèìíèé
ïåðèîä. Â ñëó÷àÿõ ìàëîïëîäèÿ (11%) òàêæå âîçìîæíî âîç-
íèêíîâåíèå ìàñòèòà ó êîøåê ââèäó âûñîêîé ñåêðåöèè ìî-

ëîêà è íåäîñòàòî÷íîãî ñöåæèâàíèÿ. Â 2 % ñëó÷àåâ ìàñòèò
ó êîøåê ìîæåò âîçíèêàòü ïðè òðàâìèðîâàíèè òêàíåé ìî-
ëî÷íîé æåëåçû, íàïðèìåð êîãòÿìè êîòÿò. Â ðåçóëüòàòå
òðàâìû ïàòîãåííûå áàêòåðèè ïðîíèêàþò â òêàíü æåëåçû
÷åðåç ïîâðåæäåííûå ó÷àñòêè ýïèäåðìèñà è âûçûâàþò èí-
ôèöèðîâàíèå.

Íà çàêëþ÷èòåëüíîì ýòàïå èññëåäîâàíèé îöåíèâàëè
ýôôåêòèâíîñòü ìåñòíîãî ëå÷åíèÿ ìàñòèòà ó êîøåê. Ðåçóëü-
òàòû ïðîâåäåíèÿ îïûòà ïðåäñòàâëåíû â òàáëèöå 1.

Èñõîäÿ èç ïîëó÷åííûõ äàííûõ, òåðàïåâòè÷åñêàÿ ýô-
ôåêòèâíîñòü êîìïëåêñíîé ñõåìû ëå÷åíèÿ â îïûòíîé ãðóï-

ïå ñîñòàâëÿåò 100% â òå÷åíèå 7 äíåé ëå÷åíèÿ.
Òåðàïåâòè÷åñêàÿ ýôôåêòèâíîñòü êîìïëåêñíîé
ñõåìû ëå÷åíèÿ êîíòðîëüíîé ãðóïïû æèâîòíûõ
ñîñòàâèëà 71,4 %. Ó 4 æèâîòíûõ èç 14 íå íàñòóïè-
ëî âûçäîðîâëåíèå â òå÷åíèå 7 äíåé. Ýòèì æèâîò-
íûì áûëà ïðîèçâåäåíà çàìåíà ñõåìû ëå÷åíèÿ. Ó
îïûòíûõ æèâîòíûõ óæå íà 3 äåíü òåðàïèè îòìå-
÷àëîñü ÿâíîå óëó÷øåíèå îáùåãî ñîñòîÿíèÿ, à
òàêæå ñíèæåíèå ïðèçíàêîâ âîñïàëåíèÿ ìîëî÷-

íîé æåëåçû. Ìîëî÷íàÿ æåëåçà óìåíüøèëàñü â ðàçìåðå,
òêàíè ñòàëè ìÿãêîé êîíñèñòåíöèè, áåçáîëåçíåííûå, îäíàêî
ñîõðàíÿëàñü ëåãêàÿ ãèïåðåìèÿ. Ê 5 äíþ ëå÷åíèÿ, ïðèçíàêè
âîñïàëèòåëüíîãî ïðîöåññà íà ìîëî÷íîé æåëåçå ñîõðàíÿ-
ëèñü ëèøü â ìåñòàõ ïîâðåæäåíèÿ è íåêðîçà òêàíåé. Ê 7 äíþ
òåðàïèè âñå ïðèçíàêè âîñïàëåíèÿ ìîëî÷íîé æåëåçû îòñóò-
ñòâîâàëè.

Â òàáëèöå 2  ïðåäñòàâëåíû ðåçóëüòàòû àíàëèçà ìîðôî-
ëîãè÷åñêèõ    ïîêàçàòåëåé êðîâè ó èññëåäóåìûõ êîøåê ñ
âîñïàëåíèåì ìîëî÷íîé æåëåçû. Ïî äàííûì òàáëèöû 2
ìîæíî ñäåëàòü âûâîä, ÷òî â îïûòíîé ãðóïïå æèâîòíûõ ïî
ñðàâíåíèþ ñ êîíòðîëüíîé îòìå÷àåòñÿ ïîëîæèòåëüíàÿ äè-
íàìèêà âûçäîðîâëåíèÿ. Òàê, óðîâåíü ýðèòðîöèòîâ â îïûò-
íîé ãðóïïå ïîñëå ïðîâåäåíèÿ ëå÷åíèÿ óâåëè÷èëñÿ (äî ëå÷å-
íèÿ – 8,18±0,23õ1012/ë; ïîñëå – 9,32±0,09õ1012/ë), à òàêæå

Ðèñóíîê 1 - Ïðè÷èíû âîçíèêíîâåíèÿ ìàñòèòà ó êîøåê
Figure 1 - Causes of mastitis in cats

Ðèñ. 2. Ìîëî÷íàÿ æåëåçà
êîøêè äî ëå÷åíèÿ
Fig. 2. Mammary gland of a
cat up to treatment

Ðèñ. 3. Ìîëî÷íàÿ æåëåçà
êîøêè ïîñëå ëå÷åíèÿ
Fig. 3. Cat's Mammary
gland after treatment
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Таблица 2. Анализ морфологических  показателей крови кошек, больных маститом (n=48) 

Table 2. Analysis of morphological parameters of blood of cats, patients mastitis (n = 48) 

 

Показатель 

Опытная группа Контрольная группа 

До лечения После лечения До лечения После лечения 

Гемоглобин,  г/л 117,3±1,8 126,6±2,6 115,8±1,5 119,4±1,6 

Эритроциты, млн/мм3 8,18±0,23 9,32±0,09* 8,5±0,19 8,8±0,1 

Лейкоциты, тыс/мм3 19,6±0,43 5,9+0,05* 20±0,73 5,5±0,62 

Нейтрофилы, % 

Юные 2,2 1,8 2,1  1,9 

Палочкоядерные 12,1 4,9 12,3 9 

Сегментоядерные 36,5 41 36,1 38 

Лимфоциты, % 44,6 47,8 45 46 

Моноциты, % 1,4 0,7 1,2 0,8 

Базофилы, % 0,4 0,5 0,4 0,4 

Эозинофилы, % 2,8 3,3 2,9 3,9 

óâåëè÷èëñÿ óðîâåíü ãåìîãëîáèíà – (äî ëå÷åíèÿ 117,3±1,8 ã/
ë, à ïîñëå òåðàïèè 126,6±2,6 ã/ë). Ó áîëüíûõ ìàñòèòîì
êîøåê â îïûòíîé ãðóïïå îòìå÷àëñÿ ëåéêîöèòîç (äî ëå÷åíèÿ
– 19,6±0,43õ109/ë,  ïîñëå ëå÷åíèÿ – 5,9+0,05*õ109/ë).

Òàêæå îòìå÷åíî ïîâûøåííîå ñîäåðæàíèå ïàëî÷êîÿ-
äåðíûõ íåéòðîôèëîâ äî ëå÷åíèÿ – 12,1; ïîñëå ïðîâåäåííî-
ãî ëå÷åíèÿ – 4,9, ÷òî ñâèäåòåëüñòâóåò î áàêòåðèàëüíîì
òå÷åíèè âîñïàëèòåëüíîãî ïðîöåññà.

Çàêëþ÷åíèå

1. Íàèáîëåå ÷àñòûìè ïðè÷èíàìè âîçíèêíîâåíèÿ ìàñ-
òèòà ó êîøåê (52 %) ÿâëÿåòñÿ ãèáåëü ïðèïëîäà. Â 21%
ñëó÷àåâ ìàñòèò âîçíèêàåò èç-çà ðàííåãî îòúåì êîòÿò.  Ïåðå-
îõëàæäåíèå êîøêè â ïåðèîä ëàêòàöèè â 14 % ñëó÷àåâ ìîæåò
ñëóæèòü ïðåäïîñûëêîé âîñïàëåíèÿ ìîëî÷íîé æåëåçû. Â
ñëó÷àÿõ ìàëîïëîäèÿ (11%) òàêæå âîçìîæíî âîçíèêíîâåíèå
ìàñòèòà. Ëèøü â 2 % ñëó÷àåâ ìàñòèò ó êîøåê ìîæåò âîçíè-
êàòü ïðè òðàâìèðîâàíèè òêàíåé ìîëî÷íîé æåëåçû.

2. Òåðàïåâòè÷åñêàÿ ýôôåêòèâíîñòü êîìïëåêñíîé ñõå-
ìû ëå÷åíèÿ â îïûòíîé ãðóïïå ñîñòàâëÿåò 100% â òå÷åíèå 7
äíåé ëå÷åíèÿ. Òåðàïåâòè÷åñêàÿ ýôôåêòèâíîñòü êîìïëåêñ-
íîé ñõåìû ëå÷åíèÿ êîíòðîëüíîé ãðóïïû æèâîòíûõ ñîñòà-
âèëà 71,4 %.

3. Ó æèâîòíûõ îïûòíîé ãðóïïû îòìå÷àåòñÿ áûñòðîå
âîññòàíîâëåíèå ôèçèîëîãè÷åñêèõ ïîêàçàòåëåé êðîâè, òà-
êèõ êàê ãåìîãëîáèí, ýðèòðîöèòîâ, ëåéêîöèòîâ.

Ïðèìå÷àíèå: * - P<0,01; ** - P<0,05.
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Ëèöà, ïîäîçðåâàåìûå â óáèéñòâå òèãðà Ïàâëèêà, âîç-
âðàùåííîãî â äèêóþ ïðèðîäó â Ïðèàìóðüå âåñíîé 2019
ãîäà ïîñëå ïðîõîæäåíèÿ êóðñà ðåàáèëèòàöèè â Ïðèìîðüå,
óñòàíîâëåíû è çàäåðæàíû. Ïî ôàêòó óáèéñòâà òèãðà
âîçáóæäåíû óãîëîâíûå äåëà.

Òèãð Ïàâëèê áûë âîçâðàùåí â äèêóþ ïðèðîäó
âìåñòå ñî ñâîåé ñåñòðîé Åëåíîé âåñíîé 2019 ãîäà.
Õèùíèêîâ âûïóñòèëè â Àðõàðèíñêîì ðàéîíå Àìóð-
ñêîé îáëàñòè, ïîñëå ÷åãî îíè ðàçîøëèñü â ðàçíûå
ñòîðîíû: Åëåíà âûáðàëà äëÿ îáèòàíèÿ Õèíãàíñêèé çàïî-
âåäíèê, Ïàâëèê îòïðàâèëñÿ èññëåäîâàòü îòäàëåííûå ðàéî-
íû îáëàñòè. Ìåñòîïîëîæåíèå õèùíèêîâ îòñëåæèâàëîñü ïî
ñèãíàëàì ñ GPS-ìîäóëåé, âñòðîåííûõ â îøåéíèêè òèãðîâ.

8 ñåíòÿáðÿ 2020 ãîäà ñïåöèàëèñòû ìîíèòîðèíãîâîé
ãðóïïû óñòàíîâèëè, ÷òî "îøåéíèê" Ïàâëèêà ïåðåñòàë ïî-
ñûëàòü ñèãíàëû, ÷òî ìîãëî áûòü âûçâàíî êàê âðåìåííîé
òåõíè÷åñêîé ïðîáëåìîé, òàê è ïîëíûì âûõîäîì ïåðåäàò-
÷èêà èç ñòðîÿ, â òîì ÷èñëå, è â ñâÿçè ñ ãèáåëüþ òèãðà.

Íà ïîñëåäíþþ îòñëåæåííóþ ãåîëîêàöèþ òèãðà íåçà-
ìåäëèòåëüíî îòïðàâèëàñü îïåðàòèâíàÿ ãðóïïà Óïðàâëåíèÿ

ïî îõðàíå æèâîòíîãî ìèðà è ÎÎÏÒ Ïðèàìóðüÿ, ÷òîáû
óñòàíîâèòü ïðè÷èíó îòñóòñòâèÿ ñèãíàëà. Îáñëåäîâàâ òåð-
ðèòîðèþ è, îñóùåñòâèâ ðÿä ìåðîïðèÿòèé, èíñïåêòîðàìè

áûëè óñòàíîâëåíû ïîäîçðåâàåìûå è ìåñòî, ãäå íàõî-
äÿòñÿ îñòàíêè òèãðà.

Ðàñøèðèâ ðàäèóñ ïîèñêîâ â ëåñíîì ìàññèâå,
ñïåöèàëèñòû îõîòíàäçîðà îáíàðóæèëè â íåñêîëüêèõ
êèëîìåòðàõ îò ñåëà Íîâîñòåïàíîâêà Ñâîáîäíåíñêî-
ãî ðàéîíà Àìóðñêîé îáëàñòè îñòàíêè Ïàâëèêà, î ÷åì

íåçàìåäëèòåëüíî ñîîáùèëè â ïðàâîîõðàíèòåëüíûå îðãà-
íû, è òàê æå ïåðåäàëè èì ñîáðàííóþ èíôîðìàöèþ, â òîì
÷èñëå, î ëèöàõ, êîòîðûå ìîãëè áûòü ïðè÷àñòíû ê óáèéñòâó.

Îòäåëîì äîçíàíèÿ ÌÎ ÌÂÄ Ðîññèè "Ñâîáîäíåíñêèé"
âîçáóæäåíû óãîëîâíûå äåëà ïî ïðèçíàêàì ïðåñòóïëåíèé,
ïðåäóñìîòðåííûõ ÷àñòüþ 2 ñòàòüè 258 è ÷àñòüþ 1 ñòàòüè
258.1 ÓÊ ÐÔ. Ïîäîçðåâàåìûå â óáèéñòâå òèãðà çàäåðæàíû.

Âàäèì Øêîäèí,
ïðåññ-ñåêðåòàðü ÀÍÎ «Öåíòð «Àìóðñêèé òèãð»

Äàëüíåâîñòî÷íûé ôèëèàë

Çàäåðæàíû ïîäîçðåâàåìûå â óáèéñòâå Ïàâëèêà
Suspects in Pavlik's murder detained

Ïðåññ-ðåëèç/ Press-release
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Ðåçþìå. Â õîçÿéñòâàõ Êðàñíîäàðñêîãî êðàÿ ïî ïðè÷è-
íå àêóøåðñêî-ãèíåêîëîãè÷åñêîé ïàòîëîãèè êðóïíîãî ðî-
ãàòîãî ñêîòà âûáðàêîâûâàåòñÿ áîëüøîå êîëè÷åñòâî æè-
âîòíûõ. Àíàëèç ïðåäîñòàâëåííûõ äàííûõ äåïàðòàìåíòîì
âåòåðèíàðèè Êðàñíîäàðñêîãî êðàÿ çà 2017-2019 ãã. óêàçû-
âàåò íà âûñîêèé ïðîöåíò çàáîëåâàåìîñòè êîðîâ ïîñëåðî-
äîâûìè ýíäîìåòðèòàìè â ïîñëåäíåå âðåìÿ. Çàáîëåâàå-
ìîñòü êîðîâ äàííîé ïàòîëîãèåé âàðüèðóåò îò 37,8 % äî 41,0
%. Íàìè îòìå÷åíî, ÷òî íàèáîëåå õàðàêòåðíûìè ôàêòîðà-
ìè, ïîâëèÿâøèìè íà çàáîëåâàåìîñòü êîðîâ ýíäîìåòðèòîì,
ÿâëÿåòñÿ äëèòåëüíàÿ ãèïîäèíàìèÿ, êîðìîâûå ìèêîòîêñè-
êîçû, îòñóòñòâèå îðãàíèçàöèè ïðèåìà îòåëîâ è êâàëèôèöè-
ðîâàííîé ïîìîùè ïðè òðóäíûõ è ïàòîëîãè÷åñêèõ ðîäàõ,
íåñîáëþäåíèå ïðàâèë àñåïòèêè è àíòèñåïòèêè. Ïðîâåäåí-
íûå èññëåäîâàíèÿ íà 60 êîðîâàõ ïîäòâåðäèëè, ÷òî íàèáî-
ëåå ÷àñòî ìèêðîôëîðà ó êîðîâ áîëüíûõ îñòðûì ïîñëåðîäî-
âûì ýíäîìåòðèòîì âûäåëÿëàñü â ìîíîêóëüòóðå – äî 61,7 %
(â çàâèñèìîñòè îò õîçÿéñòâà), à òàêæå âûäåëÿëèñü ãðèáû.
Àññîöèàöèè ìèêðîîðãàíèçìîâ áûëè âûäåëåíû â 39,3 %

Development of an antibacterial
preparation for the treatment of
postpartum endometritis in cows
Shantyz A.Kh., doctor of veterinary sciences, department of
therapy and pharmacology, "Kuban State Agrarian University
named after I.T. Trubilina", Krasnodar, shah_8383@mail.ru
Koba I.S., doctor of veterinary sciences, "Moscow state
academy of veterinary medicine and biotechnology named
after K.I. Skryabin", Moscow
Novikova E.N., candidate of veterinary sciences, associate
professor of the department of therapy and pharmacology,
"Kuban State Agrarian University named after I.T.
Trubilina",  Krasnodar
Burmenskaya G.A., candidate of veterinary sciences,
associate professor of the department of therapy and
pharmacology, «Kuban State Agrarian University named
after I.T. Trubilina»,  Krasnodar
Al-ravashdeh Omar Odeh, graduate student of the
department of therapy and pharmacology, "Kuban State
Agrarian University named after I.T. Trubilina", Krasnodar.

Key words: postnatal endometritis, sharp endometritis,
spread of an endometritis, ftorkhinolon.

Abstract. Analysis of the data provided by the Department
of Veterinary Medicine of Krasnodar Territory indicates a high
percentage of the incidence of cows with postpartum endometritis
from year to year. The incidence of cows by this pathology
varies from 37,8 % to 41,0 %. We noted that the most
characteristic factors that influenced the incidence of cows with
endometritis are long-term hypodynamia, fodder mycotoxicoses,
lack of organization of calves and qualified care for difficult and
pathological births, non-compliance with the rules of aseptics
and antiseptics. Studies on 60 cows confirmed that the most
common microflora in cows with acute postpartum endometritis
was released in monoculture – up to 61,7 % (depending on the
farm), as well as mushrooms. Associations of microorganisms
were isolated in 39,3 % of cases. Based on the studies carried out
according to, pharmaceutical technology and antibiotic therapy,
our choice was stopped on one of the most effective
fluoroquinolones – ciprofloxacin, as well as decoction of licorice
root, which irritates mucous membranes, thereby having the
property of increasing secretion of gland apparatus. Minimum
biocidal and biostatic concentrations of the new drug were
determined, which were relative to St. aureus 2 mg/ml and 0,5
mg/ml, and with respect to E. coli 0,5 mg/ml and 0,125 mg/ml,
respectively. Experiments indicate the possibility of further
preclinical studies of the preparation on laboratory animals and
clinical experiments on cows of patients with acute postpartum
endometritis.
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ñëó÷àåâ. Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé ñîãëàñ-
íî, ôàðìàöåâòè÷åñêîé òåõíîëîãèè è àíòèáèîòèêîòåðàïèè,
íàø âûáîð áûë îñòàíîâëåí íà îäíîì èç íàèáîëåå ýôôåê-
òèâíûõ ôòîðõèíîëîíîâ – öèïðîôëîêñàöèíå, à òàêæå îòâàðà
êîðíÿ ñîëîäêè, êîòîðûé ðàçäðàæàåò ñëèçèñòûå îáîëî÷êè,
çà ñ÷åò ÷åãî îáëàäàåò ñâîéñòâîì óâåëè÷åíèÿ ñåêðåöèè æå-
ëåçèñòîãî àïïàðàòà. Ðåçóëüòàòû íàøèõ èññëåäîâàíèé óêà-
çûâàþò íà òî, ÷òî öèïðîôëîêñàöèí îáëàäàåò îïðåäåëåííîé
àíòèìèêðîáíîé àêòèâíîñòüþ ïî îòíîøåíèþ ê øòàììàì St.
aureus è E. coli, à ïðè êîìáèíèðîâàíèè äàííîãî ïðåïàðàòà
ñ îòâàðîì êîðíÿ ñîëîäêè è â ðàçëè÷íûõ êîíöåíòðàöèÿõ åãî
àíòèìèêðîáíàÿ àêòèâíîñòü ïîâûøàåòñÿ. Îïðåäåëåíû ìè-
íèìàëüíàÿ áèîöèäíàÿ è áèîñòàòè÷åñêàÿ êîíöåíòðàöèè íî-
âîãî ëåêàðñòâåííîãî ñðåäñòâà, êîòîðûå ñîñòàâèëè ïî îòíî-
øåíèþ ê St. aureus 2 mg/ml è 0,5 mg/ml, à ïî îòíîøåíèþ ê
E. coli 0,5 mg/ml è 0,125 mg/ml ñîîòâåòñòâåííî. Ïîëó÷åí-
íûå äàííûå óêàçûâàþò íà âîçìîæíîñòü äàëüíåéøåãî ïðî-
âåäåíèÿ äîêëèíè÷åñêèõ èññëåäîâàíèé ïðåïàðàòà íà ëàáî-
ðàòîðíûõ æèâîòíûõ è êëèíè÷åñêèõ îïûòîâ íà êîðîâàõ
áîëüíûõ îñòðûì ïîñëåðîäîâûì ýíäîìåòðèòîì.

Ââåäåíèå

Ñîâðåìåííîå ðàçâèòèå ìîëî÷íîãî ñêîòîâîäñòâà â Ðîñ-
ñèè íàïðàâëåíî íà óñòðàíåíèå äåôèöèòà ìîëîêà è ìîëî÷-
íûõ ïðîäóêòîâ. Îäíèì èç ñïîñîáîâ ðåøåíèÿ ïðîáëåìû
ïðîèçâîäñòâà ìîëî÷íûõ ïðîäóêòîâ âûñîêîãî êà÷åñòâà, ÿâ-
ëÿåòñÿ êîððåêöèÿ ìàòî÷íîãî ïîãîëîâüÿ, à, â ÷àñòíîñòè,
ïîâûøåíèå âîñïðîèçâîäèòåëüíîé ôóíêöèè è óäîÿ [1, 2].

Ñëåäóåò îòìåòèòü, ÷òî ïðè ñîâðåìåííîé òåõíîëîãèè
âåäåíèÿ ìîëî÷íîãî ñêîòîâîäñòâà, â ÷àñòè àäàïòèðîâàííîãî
êîðìëåíèÿ æèâîòíûõ ðàçëè÷íûõ ôèçèîëîãè÷åñêèé ãðóïï,
îòìå÷àåòñÿ âûñîêàÿ çàáîëåâàåìîñòü êîðîâ àêóøåðñêî-ãè-
íåêîëîãè÷åñêèìè çàáîëåâàíèÿìè. Ïðè÷åì, íàèáîëåå ÷àñòî
äèàãíîñòèðóþòñÿ òàêèå çàáîëåâàíèÿ êàê ýíäîìåòðèò è ìà-

ñòèò [3, 8, 4].
Ðîññèéñêèìè è çàðóáåæíûìè èññëåäîâàòåëÿìè äîêàçà-

íî, ÷òî äàííûå çàáîëåâàíèÿ (âîñïàëèòåëüíîãî õàðàêòåðà)
÷àùå âñåãî ïðîòåêàþò íà ôîíå íàðóøåíèÿ îáìåíà âåùåñòâ,
ê êîòîðûì â äàëüíåéøåì ïðèñîâîêóïëÿåòñÿ äèñáàëàíñ ãîð-
ìîíîâ, ñíèæåíèå ïîêàçàòåëåé ðåçèñòåíòíîñòè, âêëþ÷åíèå
â ïðîöåññ ðàçâèòèÿ âîñïàëåíèÿ ðàçíîîáðàçíûõ ìèêðîîðãà-
íèçìîâ [3, 5, 6, 7].

Â ñâÿçè ñ ýòèì ðàçðàáîòêà àëüòåðíàòèâíûõ ñðåäñòâ,
êîòîðûå ìîãóò íà âûñîêîì óðîâíå êîíêóðèðîâàòü ñ èçâåñ-
òíûìè ýòèîòðîïíûìè ïðåïàðàòàìè è ïðè ýòîì íå ñíèæàòü
êà÷åñòâî ïîëó÷àåìîé ïðîäóêöèè ÿâëÿåòñÿ àêòóàëüíîé çàäà-
÷åé äëÿ âåòåðèíàðíîãî àêóøåðñòâà.

Â ïîñëåäíèå ãîäû â õîçÿéñòâàõ Êðàñíîäàðñêîãî êðàÿ
Ðèñóíîê 1. Ðàñïðîñòðàíåíèå àêóøåðñêî-
ãèíåêîëîãè÷åñêèõ çàáîëåâàíèé ó êîðîâ â Êðàñíîäàðñêîì
êðàå çà ïåðèîä 2017-2019 ãã.
Figure 1. Distribution of obstetric and gynecological diseases
in cows in Krasnodar Territory

Ðèñóíîê 3. Çîíû çàäåðæêè ðîñòà ìèêðîîðãàíèçìîâ ê
íåêîòîðûì ãðóïïàì àíòèáèîòèêîâ
Figure 3. Growth delay zones in mm. to some groups of
antibiotics

Ðèñóíîê 5. ÌÁñÊ è ÌÁöÊ êîìïîçèöèé è
öèïðîôëîêñàöèíà 1% ïî îòíîøåíèþ ê øòàììó E. Coli
Figure 5. Minimum bactericidal concentration and minimum
bacteriostatic compositions and ciprofloxacin 1% to E. coli

Ðèñóíîê 4. ÌÁñÊ è ÌÁöÊ êîìïîçèöèé Ê1-Ê5 è
öèïðîôëîêñàöèíà 1 % ïî îòíîøåíèþ ê øòàììó St.
Aureus
Figure 4. Minimum bactericidal concentration and minimum
bacteriostatic concentration of compositions and
ciprofloxacin 1% to St.aureus

Ðèñóíîê 2. Ïðîöåíò âûäåëåíèÿ ìèêðîîðãàíèçìîâ ó
êîðîâ áîëüíûõ îñòðûì ïîñëåðîäîâûì ýíäîìåòðèòîì â
âèäå ìîíîêóëüòóð
Figure 2. Microorganisms isolated as monocultures
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ïî ïðè÷èíå àêóøåðñêî-ãèíåêîëîãè÷åñêîé ïàòîëîãèè êðóï-
íîãî ðîãàòîãî ñêîòà âûáðàêîâûâàåòñÿ áîëüøîå êîëè÷åñòâî
æèâîòíûõ. Íà ýòî óêàçûâàþò ïðåäñòàâëåííûå ñòàòèñòè÷åñ-
êèå äàííûå äåïàðòàìåíòà âåòåðèíàðèè Êðàñíîäàðñêîãî êðàÿ
(ðèñóíîê 1).

Àíàëèç ïðåäñòàâëåííûõ äàííûõ äèàãðàììû, óêàçûâà-
åò íà âûñîêèé ïðîöåíò çàáîëåâàåìîñòè êîðîâ ïîñëåðîäî-
âûìè ýíäîìåòðèòàìè èç ãîäà â ãîä. Çàáîëåâàåìîñòü êîðîâ
äàííîé ïàòîëîãèåé âàðüèðóåò îò 37,8 % äî 41,0 %.

Ñëåäóåò îáðàòèòü âíèìàíèå íà òî, ÷òî ïðîöåíò æèâîò-
íûõ, ó êîòîðûõ äèàãíîñòèðîâàëè áîëåçíè ìàòêè íå âîñïà-
ëèòåëüíîãî õàðàêòåðà, çà ïîñëåäíèå òðè ãîäà ñíèçèëñÿ íà
3,4 %. Îäíàêî êîëè÷åñòâî æèâîòíûõ, ó êîòîðûõ äèàãíîñòè-
ðóþò çàäåðæàíèå ïîñëåäà, îñòàåòñÿ ïðàêòè÷åñêè íà îäíîì
óðîâíå 16,0–17,8 %. Ïðè÷èíàìè îòíîñèòåëüíî âûñîêîãî
ïðîöåíòà äàííîé ïàòîëîãèè ñ÷èòàåì êîìïëåêñ ïðåäðàñïî-
ëàãàþùèõ ôàêòîðîâ, êîòîðûå îáóñëàâëèâàþò ïîíèæåíèå
òîíóñà ìóñêóëàòóðû ìàòêè ó êîðîâ ðîæåíèö, à èìåííî –
âûñîêî êîíöåíòðàòíûé òèï êîðìëåíèÿ, íåäîñòàòîê âèòà-
ìèíîâ è ìèíåðàëüíûõ âåùåñòâ, óñóãóáëåííûé íåáëàãîïðè-
ÿòíûì ìèêðîêëèìàòîì â ïîìåùåíèè ñêîòíîãî äâîðà, íåäî-
ñòàòî÷íîñòü ìîöèîíà, óìåíüøåíèå ñèëû ìàòî÷íûõ ñîêðà-
ùåíèé.

Êðîìå òîãî, êîëè÷åñòâî æèâîòíûõ, ó êîòîðûõ äèàãíî-
ñòèðîâàëè ðàçëè÷íûå ôóíêöèîíàëüíûå ðàññòðîéñòâà ÿè÷-
íèêîâ â ïîñëåäíèå ãîäû, ñòàëî ñîêðàùàòüñÿ ñ 24,3 äî 17,0
%. Ñíèæåíèå êîëè÷åñòâà äàííîé ïàòîëîãèè ìû ñâÿçûâàåì
íå òîëüêî ñ òåì, ÷òî íà ðûíêå âåòåðèíàðíûõ ïðåïàðàòîâ
ïîÿâèëñÿ îãðîìíûé ñïåêòð ñðåäñòâ äëÿ ãîðìîíàëüíîé ñòè-
ìóëÿöèè, à òàêæå ñîáëþäåíèÿ òî÷íîñòè (äîç, êðàòíîñòè,
âðåìåíè) ïðèìåíåíèÿ ñõåì ãîðìîíàëüíîé ñòèìóëÿöèè æè-
âîòíûõ, íî è ñ òåì, ÷òî íà äàííûé ìîìåíò ìíîãèå âåòåðè-
íàðíûå ñïåöèàëèñòû èìåþò âîçìîæíîñòü ðàííåé óëüòðà-
çâóêîâîé (ÓÇÈ) äèàãíîñòèêè äàííîé ïàòîëîãèè.

Íàìè áûë ïðîâåäåí àíàëèç çàáîëåâàåìîñòè êîðîâ ïîñ-
ëåðîäîâûì ýíäîìåòðèòîì íà áàçå íåñêîëüêèõ õîçÿéñòâ
Êðàñíîäàðñêîãî êðàÿ çà àíàëîãè÷íûé ïåðèîä. Íà ôîíå
îòñóòñòâèÿ ïîâûøåíèÿ èëè ñíèæåíèÿ ïîãîëîâüÿ äîéíîãî
ñòàäà êðóïíîãî ðîãàòîãî ñêîòà íà ïðîòÿæåíèè òðåõ ëåò, ìû
îòìå÷àëè ñêà÷êîîáðàçíûå èçìåíåíèÿ ïî çàáîëåâàåìîñòè
êîðîâ îñòðûì ïîñëåðîäîâûì ýíäîìåòðèòîì.

Àíàëèç ýòèõ ñêà÷êîîáðàçíûõ èçìåíåíèé óêàçûâàåò íà
òî, ÷òî îñòðûå ïîñëåðîäîâûå ýíäîìåòðèòû â èññëåäóåìûõ
õîçÿéñòâàõ êðàÿ äèàãíîñòèðóþòñÿ îò 36,6 % äî 69,3 %
ñëó÷àåâ. Ïðè ýòîì ñëåäóåò îòìåòèòü, ÷òî ñíèæåíèå èëè
ïîâûøåíèå äèíàìèêè çàáîëåâàåìîñòè êîðîâ ãîä îò ãîäà íå
èìååò âàðèàòèâíîé çàâèñèìîñòè, ÷òî òàêæå ïîäòâåðæäàåò-
ñÿ èññëåäîâàíèÿìè È.Ã. Êîíîïåëüöåâà (2004); Â.È. Ìèõà-
ë¸âà (2014) è ä.ð.

Íàìè îòìå÷åíî, ÷òî íàèáîëåå õàðàêòåðíûìè ôàêòîðà-
ìè ïîâëèÿâøèì íà çàáîëåâàåìîñòü êîðîâ ýíäîìåòðèòîì,
ÿâëÿåòñÿ äëèòåëüíàÿ ãèïîäèíàìèÿ, êîðìîâûå ìèêîòîêñè-
êîçû, îòñóòñòâèå îðãàíèçàöèè ïðèåìà îòåëîâ è êâàëèôèöè-
ðîâàííîé ïîìîùè ïðè òðóäíûõ è ïàòîëîãè÷åñêèõ ðîäàõ,
íåñîáëþäåíèå ïðàâèë àñåïòèêè è àíòèñåïòèêè.

Òàêèì îáðàçîì, çàáîëåâàåìîñòü ïîñëåðîäîâûì ýíäî-
ìåòðèòîì êîðîâ â ñåëüñêîõîçÿéñòâåííûõ ïðåäïðèÿòèÿõ
Êðàñíîäàðñêîãî êðàÿ íàõîäèòñÿ íà âûñîêîì óðîâíå, è ðàç-
ðàáîòêà ëåêàðñòâåííûõ ñðåäñòâ äëÿ òåðàïèè èçó÷àåìîé
ïàòîëîãèè ÿâëÿåòñÿ àêòóàëüíûì íàïðàâëåíèåì.

Äëÿ îïðåäåëåíèÿ ñîñòàâà ðàçðàáàòûâàåìîãî ïðåïàðà-
òà, áûëà ïðîâåäåíà ðàáîòà ïî ñêðèíèíãó àíòèáàêòåðèàëü-
íûõ ñðåäñòâ, ïðèìåíÿåìûõ âåòåðèíàðíûìè ñïåöèàëèñòàìè
â ïîâñåäíåâíîé ïðàêòèêå ñ èñïîëüçîâàíèåì ëàáîðàòîðíûõ
ìåòîäîâ.

Äëÿ ýòîãî íàìè áûë ïðîâåäåí îòáîð ïðîá ìàòî÷íîãî
ñîäåðæèìîãî êîðîâ áîëüíûõ îñòðûì ïîñëåðîäîâûì ýíäî-
ìåòðèòîì. Â äàëüíåéøåì ïðîâåäåíà èäåíòèôèêàöèÿ âîçáó-
äèòåëÿ è îïðåäåëåíà ÷óâñòâèòåëüíîñòü ê àíòèìèêðîáíûì
ñðåäñòâàì.

Ïðîâåäåííûå èññëåäîâàíèÿ íà 60 êîðîâàõ (ïî 20 æè-
âîòíûõ èç êàæäîãî õîçÿéñòâà) ïîäòâåðäèëè, ÷òî íàèáîëåå
÷àñòî ìèêðîôëîðà ó êîðîâ áîëüíûõ îñòðûì ïîñëåðîäîâûì
ýíäîìåòðèòîì âûäåëÿëàñü â ìîíîêóëüòóðå – äî 61,7 % (â
çàâèñèìîñòè îò õîçÿéñòâà), à òàêæå âûäåëÿëèñü ãðèáû.
Àññîöèàöèè ìèêðîîðãàíèçìîâ áûëè âûäåëåíû â 39,3 %
ñëó÷àåâ.

Ïðîâåäåííûå èññëåäîâàíèÿ ÷óâñòâèòåëüíîñòè âûäå-
ëåííûõ ìèêðîîðãàíèçìîâ ê àíòèáèîòèêàì ïîêàçàëè, ÷òî ê
àìèíîãëèêîçèäàì áûëè ÷óâñòâèòåëüíû – 61,3–79,4 % ìèê-
ðîîðãàíèçìîâ, ôòîðõèíîëîíàì – 73,8–80,8 %, ôåíèêîëàì –
64,2–79,6 %, òåòðàöèêëèíàì – 27,4–54,5 %, öåôàëîñïîðè-
íàì – 35,1–56,5 %. Ìåíåå 10 % âûäåëåííûõ êóëüòóð áûëè
÷óâñòâèòåëüíûìè ê ïåíèöèëëèíàì è ìàêðîëèäàì. Çîíû
çàäåðæêè ðîñòà ìèêðîîðãàíèçìîâ ê íåêîòîðûì ãðóïïàì
àíòèáèîòèêîâ ïðåäñòàâëåí íà ðèñóíêå 3.

 Íà îñíîâàíèè ïîëó÷åííûõ èññëåäîâàíèé, ñîãëàñíî
ôàðìàöåâòè÷åñêîé òåõíîëîãèè è àíòèáèîòèêîòåðàïèè, íàø
âûáîð áûë îñòàíîâëåí íà îäíîì èç íàèáîëåå ýôôåêòèâíûõ
ôòîðõèíîëîíîâ – öèïðîôëîêñàöèíå. Äàííûé àíòèáèîòèê
íàõîäèò øèðîêîå ïðèìåíåíèå â êëèíè÷åñêîé ïðàêòèêå. Íà
ôîíå ïðèåìà öèïðîôëîêñàöèíà íå ïðîèñõîäèò ïàðàëëåëü-
íîé âûðàáîòêè óñòîé÷èâîñòè ê äðóãèì àíòèáèîòèêàì, íå
ïðèíàäëåæàùèì ê ãðóïïå èíãèáèòîðîâ ãèðàçû, ÷òî äåëàåò
åãî âûñîêîýôôåêòèâíûì ïî îòíîøåíèþ ê áàêòåðèÿì, êîòî-
ðûå óñòîé÷èâû, íàïðèìåð ê àìèíîãëèêîçèäàì, ïåíèöèëëè-
íàì, öåôàëîñïîðèíàì, òåòðàöèêëèíàì è ìíîãèì äðóãèì
àíòèáèîòèêàì.

Êàê èçâåñòíî îäíèì èç ìíîãî÷èñëåííûõ ôàêòîðîâ "âîñ-
ñòàíîâëåíèÿ" ìàòêè ïîñëå îòåëà, ÿâëÿåòñÿ âûðàáîòêà ìóöè-
íà ìàòî÷íûìè æåëåçàìè. Ýòî ñâÿçàíî ñ òåì, ÷òî ìóöèíû –
ãëàâíûå ãëèêîïðîòåèíû ñëèçè, ïîêðûâàþùèå ìî÷åïîëî-
âûå ïóòè. Ñëèçèñòûé ñëîé çàùèùàåò îò èíôåêöèé, îáåçâî-
æèâàíèÿ, ôèçè÷åñêèõ è õèìè÷åñêèõ ïîâðåæäåíèé.

Íàìè áûëî ïðèíÿòî ðåøåíèå âêëþ÷èòü â ñîñòàâ ïðåïà-
ðàòà îòâàð êîðíÿ ñîëîäêè, êîòîðûé ðàçäðàæàåò ñëèçèñòûå
îáîëî÷êè, çà ñ÷åò ÷åãî îáëàäàåò ñâîéñòâîì óâåëè÷åíèÿ
ñåêðåöèè æåëåçèñòîãî àïïàðàòà. Ýòî äåéñòâèå îáóñëîâëåíî
ñîäåðæàíèåì â íåì ñàïîíèíîâ, êîòîðûå îêàçûâàþò ñìÿã-
÷èòåëüíîå è îáâîëàêèâàþùåå äåéñòâèå. Êîðåíü ñîëîäêè
îáëàäàåò âûñîêîé ïðîòèâîâîñïàëèòåëüíîé àêòèâíîñòüþ,
óãíåòàåò êàê ýêññóäàòèâíóþ, òàê è ïðîëèôåðàòèâíóþ ôàçû
âîñïàëèòåëüíîãî ïðîöåññà.

Ìåõàíèçì ïðîòèâîâîñïàëèòåëüíîãî äåéñòâèÿ ñîëîäêè
ñâÿçàí ñî ñòèìóëèðóþùèì âëèÿíèåì ãëèöèððèçèíîâîé
êèñëîòû íà êîðó íàäïî÷å÷íèêîâ. Èìåííî ýòî ôàðìàêîëîãè-
÷åñêîå ñâîéñòâî ðàñòåíèÿ ñ÷èòàåòñÿ íàèáîëåå âàæíûì.

Äëÿ îïðåäåëåíèÿ íàèáîëåå ýôôåêòèâíîé êîìïîçèöèè
ðàçðàáàòûâàåìîãî ñðåäñòâà áûëî ïðîâåäåíî èçó÷åíèå àí-
òèìèêðîáíîé àêòèâíîñòè êîìïîíåíòîâ ñîñòàâëÿþùèõ ïðå-
ïàðàò â ðàçëè÷íûõ ïðîïîðöèÿõ, à òàêæå ñàì ïðåïàðàò.

Ãîòîâèëè ïÿòü ðàçëè÷íûõ êîìïîçèöèé ðàçðàáàòûâàå-
ìîãî ëåêàðñòâåííîãî ñðåäñòâà.

Ðåçóëüòàòû íàøèõ èññëåäîâàíèé óêàçûâàþò íà òî, ÷òî
öèïðîôëîêñàöèí îáëàäàåò îïðåäåëåííîé àíòèìèêðîáíîé
àêòèâíîñòüþ ïî îòíîøåíèþ ê øòàììàì St. aureus è E. coli,
êîòîðàÿ ïðåäñòàâëåíà íà ðèñóíêàõ 4, 5. Îäíàêî ïðè êîìáè-
íèðîâàíèè äàííîãî ïðåïàðàòà ñ îòâàðîì êîðíÿ ñîëîäêè è â
ðàçëè÷íûõ êîíöåíòðàöèÿõ åãî àíòèìèêðîáíàÿ àêòèâíîñòü
ïîâûøàëàñü.

 Ðàññìàòðèâàÿ êîìáèíàöèþ Ê1 â îòíîøåíèè øòàììà
Staphylococcus àureus ìû îòìå÷àåì, ÷òî ÌÁöÊ è ÌÁñÊ
îòíîñèòåëüíî öèïðîôëîêñàöèíà ñíèçèëàñü â 2 è 4 ðàçà. À
ïðè èññëåäîâàíèè êîìáèíàöèé Ê2 è Ê3 îòíîñèòåëüíî öèï-
ðîôëîêñàöèíà, ìû îòìå÷àëè ñíèæåíèå äîçèðîâêè äåéñòâó-
þùåãî âåùåñòâà ñ 8 mg/ml äî 2 mg/ml – ÌÁñÊ è ÌÁöÊ ñ
2mg/ml äî 0,5.

Àíàëèçèðóÿ ÌÁñÊ è ÌÁöÊ êîìïîçèöèé è öèïðîôëîê-
ñàöèíà 1 % ê ïîëåâîìó øòàììó E. coli íàìè òàê æå áûëî
óñòàíîâëåíî, ÷òî êîìïîçèöèè Ê2 è Ê3 îáëàäàþò áàêòåðè-
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öèäíûìè è áàêòåðèîñòàòè÷åñêèìè ñâîéñòâàìè â äîçå äåé-
ñòâóþùåãî âåùåñòâà 0,5 è 0,125 mg/ml, ÷òî íèæå ïî îòíî-
øåíèþ ê öèïðîôëîêñàöèíó íà 3,5 è 1,875 ñîîòâåòñòâåííî.

Òàêèì îáðàçîì, íàèáîëåå âûðàæåííûì àíòèìèêðîá-
íûì äåéñòâèåì, îáëàäàëè êîìïîçèöèè ¹ 2 è ¹ 3. Íî òàê êàê
â êîìïîçèöèè ¹ 3 êîëè÷åñòâî äåéñòâóþùåãî âåùåñòâà
ïðèìåíÿëîñü âûøå â 2 ðàçà, ÷òî â äàëüíåéøåì ìîæåò
ïðèâåñòè ê óäîðîæàíèþ ðàçðàáàòûâàåìîãî ïðåïàðàòà, íàìè
áûëî ïðèíÿòî ðåøåíèå î ïðîâåäåíèè äàëüíåéøèõ èññëåäî-
âàíèé ñ êîìïîçèöèåé ¹ 2, êîòîðàÿ ïîëó÷èëà ðàáî÷åå íàçâà-
íèå Ôèòàôëîêñ.

Çàêëþ÷åíèå

Ñòàòèñòè÷åñêèé àíàëèç ïîñëåðîäîâûõ çàáîëåâàíèé ó
êîðîâ â Êðàñíîäàðñêîì êðàå ïîçâîëèë óñòàíîâèòü, ÷òî
îñòðûì ïîñëåðîäîâûì ýíäîìåòðèòîì çàáîëåâàåò îò 37,8 %
äî 41,0 %.

Óñòàíîâëåíî, ÷òî íàèáîëåå ÷àñòî ìèêðîôëîðà ó êîðîâ
áîëüíûõ îñòðûì ïîñëåðîäîâûì ýíäîìåòðèòîì â õîçÿé-
ñòâàõ Êðàñíîäàðñêîãî êðàÿ âûäåëÿëàñü â ìîíîêóëüòóðå –
äî 61,7 % (â çàâèñèìîñòè îò õîçÿéñòâà), à òàêæå âûäåëÿëèñü
ãðèáû. Àññîöèàöèè ìèêðîîðãàíèçìîâ áûëè âûäåëåíû â
39,3 % ñëó÷àåâ.

Ó÷èòûâàÿ ñïåöèôèêó çàáîëåâàíèé, áûëè ïîäîáðàíû
êîìïîíåíòû íîâîãî ëåêàðñòâåííîãî ñðåäñòâà. Îïðåäåëåíà
ÌÁñÊ è ÌÁöÊ ïðåïàðàòà, êîòîðàÿ ñîñòàâëÿåò ïî îòíîøå-
íèþ ê St. aureus 2 mg/ml è 0,5 mg/ml, à ïî îòíîøåíèþ ê E. coli
0,5 mg/ml è 0,125 mg/ml ñîîòâåòñòâåííî.

Ïðîâåäåííûå ýêñïåðèìåíòû óêàçûâàþò íà âîçìîæíîñòü
äàëüíåéøåãî ïðîâåäåíèÿ äîêëèíè÷åñêèõ èññëåäîâàíèé ïðå-
ïàðàòà íà ëàáîðàòîðíûõ æèâîòíûõ è êëèíè÷åñêèõ îïûòîâ íà
êîðîâàõ áîëüíûõ îñòðûì ïîñëåðîäîâûì ýíäîìåòðèòîì.
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Ïðåññ-ðåëèç/ Press-release

Óïðàâëåíèåì Ðîññåëüõîçíàäçîðà ïî Ñàðàòîâñêîé îá-
ëàñòè óñòàíîâëåíû ôàêòû ïîñòàâîê ïðîñðî÷åííîé ïèùå-
âîé ïðîäóêöèè â ïî÷òîâûå îòäåëåíèÿ

Â îêòÿáðå 2020 ãîäà Óïðàâëåíèåì Ðîññåëüõîçíàäçîðà
ïî Ñàðàòîâñêîé îáëàñòè â õîäå ìîíèòîðèíãà ñèñòåìû
"Ìåðêóðèé" âûÿâëåíû  ôàêòû ðåàëèçàöèè ïðîäóêöèè ñ
èñòåêøèì ñðîêîì ãîäíîñòè â ðÿä ïî÷òîâûõ îòäåëåíèé ÀÎ
"Ïî÷òà Ðîññèè".

Íàïðèìåð, â ñîîòâåòñòâèè ñ âåòåðèíàðíîé äîêóìåíòà-
öèåé îò 29 ñåíòÿáðÿ  Ýíãåëüñêèé ïî÷òàìò  âûïóñòèë â
ðåàëèçàöèþ ìîëîêîñîäåðæàùèå êîíñåðâû ñî ñðîêîì ãîä-

Â îòäåëåíèÿõ "Ïî÷òà Ðîññèè" ïðîñðî÷åííàÿ ïðîäóêöèÿ
Expired products in the Russian Post branches

íîñòè  äî 7 àâãóñòà.  Â êîíöå ñåíòÿáðÿ òåêóùåãî ãîäà â
Ðòèùåâñêèé ïî÷òàìò ïîñòóïèëè ðûáíûå êîíñåðâû, ñðîê
ãîäíîñòè êîòîðûõ çàêîí÷èëñÿ â ìàå. Ñëåäóåò îòìåòèòü, ÷òî
âñå òðàíçàêöèè ñ íàðóøåíèåì ñðîêîâ ãîäíîñòè ïðîèçâîäè-
ëèñü ìåæäó îòäåëåíèÿìè ïî÷òîâîé ñâÿçè.

Â  öåëÿõ  îïåðàòèâíîãî èçúÿòèÿ èç îáîðîòà ïðîñðî÷åí-
íîé ïðîäóêöèè èíôîðìàöèÿ â êðàò÷àéøèå ñðîêè  íàïðàâëå-
íà â Óïðàâëåíèå Ôåäåðàëüíîé ïî÷òîâîé ñâÿçè Ñàðàòîâñêîé
îáëàñòè. Ïðîâîäÿòñÿ ïðîöåññóàëüíûå ìåðîïðèÿòèÿ ñ öå-
ëüþ ïðèâëå÷åíèÿ âèíîâíûõ ëèö ê àäìèíèñòðàòèâíîé îò-
âåòñòâåííîñòè.

Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà
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