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Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû íàó÷íî-ïðàêòè÷åñêèå
ðåçóëüòàòû ïî ââîäó ê ñîñòàâ ïîëíîðàöèîííîãî êîðìà ïëå-
ìåííûõ êóð-íåñóøåê ïåðâîé ôàçû ÿéöåêëàäêè íîâîé êîð-
ìîâîé äîáàâêè – ïîäñîëíå÷íîãî ïîëèñàõàðèäíîãî ýêñòðàê-
òà (ÏÏÝ) â ðàçëè÷íûõ äîçàõ, ïîçâîëÿþùèõ óëó÷øèòü áèî-
ëîãè÷åñêóþ ïîëíîöåííîñòü ðàöèîíîâ. Íàøè èññëåäîâàíèÿ
ïîêàçàëè, ÷òî äîáàâëåíèå ýòîãî êîðìîâîãî ñðåäñòâà â ðàöè-
îíû â êîëè÷åñòâå 5% ïîëîæèòåëüíî âëèÿåò íà ïîêàçàòåëè
ïî ÿéöåíîñêîñòè è çàòðàòû êîðìà íà 10 ÿèö è 1 êã ÿè÷íîé
ìàññû ïî ñðàâíåíèþ ñ êîíòðîëåì è äðóãèìè îïûòíûìè
ãðóïïàìè. Èíòåíñèâíîñòü ÿéöåêëàäêè óâåëè÷èâàëàñü íà
0,7–1,42 %, ÷òî äàëî âîçìîæíîñòü äîïîëíèòåëüíî ïîëó÷èòü
äî 1,53 % âàëîâîãî ñáîðà ÿéöà. Ïðè ýòîì âñå èçó÷àåìûå
ïîêàçàòåëè, õàðàêòåðèçóþùèå êà÷åñòâî èíêóáàöèîííûõ ÿèö,
â îïûòíûõ ãðóïïàõ ïðåâûøàëè ïîêàçàòåëè êîíòðîëÿ. Êèñ-
ëîòíîå ÷èñëî æåëòêà âî âñåõ îïûòíûõ ãðóïïàõ ñíèçèëîñü
îòíîñèòåëüíî êîíòðîëÿ: íà 0,52% ïî I îïûòíîé ãðóïïå, íà
0,78% ïî II îïûòíîé ãðóïïå, 0,53% ïî III îïûòíîé ãðóïïå.

Àáðàìîâ Ñ. Â.

Effective feed additive based on
sunflower polysaccharide extract in the
diets of laying hens

Abramov S. V., Struk E. A., Khoroshevskaya L. V.,
Gorlov I. F., Slozhenkina M. I., Mosolov A. A.
Volga Region Scientific Research Institute for the Production
and Processing of Meat and Dairy Products, Volgograd,
Russia

Key words: breeding laying hens, egg production level,
immune status of poultry, quality of breeding eggs, sunflower
polysaccharide extract, feed additive, morphological and
biochemical composition of blood.

Abstract. The article presents the scientific and practical
results of introducing a new feed additive, sunflower
polysaccharide extract (SPE), in various doses to the complete
feed of breeding laying hens of the first egg-laying phase, in
various doses, which improve the biological value of the diets.
Our studies have shown that adding this feed to the diets in the
amount of 5% has a positive effect on egg production indicators
and feed costs per 10 eggs and 1 kg of egg mass compared to the
control and other experimental groups. The intensity of egg
laying increased by 0,7–1,42%, which made it possible to
additionally obtain up to 1,53% of the gross egg collection. At the
same time, all the studied indicators characterizing the quality of
hatching eggs in the experimental groups exceeded the control
indicators. The acid number of the yolk in all the experimental
groups decreased relative to the control: by 0,52% in the 1st
experimental group, by 0,78% in the 2nd experimental group,
and 0,53% in the 3rd experimental group. This observation
allows us to conclude that PPE has antioxidant properties, which
also affect the biochemical parameters of the hatching egg, such
as the acid number level, the pH of the protein and yolk of eggs,
the level of essential vitamins in the egg necessary for normal
nutrition and development of the embryo. Studies of the
morphological and biochemical composition of the blood of
laying hens revealed a favorable effect of the studied feed additive
on the metabolism of laying hens. At the same time, the number
of leukocytes decreased in chickens of all experimental groups
compared to the control by 1,89–2,33–2,21%, and the content of
total protein, albumins, and globulins increased. These data
allow us to conclude that the intensity of metabolism and the
efficiency of oxygen delivery to tissues have increased, signs of
enhanced immune protection have been found, which is known
to suppress the development of pathogenic microflora and
inflammatory processes in the body. Thus, the data obtained
allow us to conclude that the studied additive has a positive effect
on the physiological state, egg production level, immune status
of the bird and the quality of the product.

Äëÿ öèòèðîâàíèÿ / For citation

Ýôôåêòèâíàÿ êîðìîâàÿ äîáàâêà íà îñíîâå ïîäñîëíå÷-
íîãî ïîëèñàõàðèäíîãî ýêñòðàêòà â ðàöèîíàõ êóð-íåñóøåê /
Àáðàìîâ Ñ. Â. [è äð.]  // Âåòåðèíàðèÿ è êîðìëåíèå. – 2025.
– ¹2. – Ñ.4–8.

Effective feed additive based on sunflower polysaccharide
extract in the diets of laying hens / Abramov S. V. [et. al.]  //
Veterinaria i kormlenie. – 2025. – ¹2. – P.4–8.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" ¹2-2025

   5

 Journal "Veterinaria i kormlenie"

Äàííîå íàáëþäåíèå ïîçâîëÿåò ñäåëàòü âûâîä î íàëè÷èè ó
ÏÏÝ àíòèîêñèäàíòíûõ ñâîéñòâ, êîòîðûå òàêæå îêàçûâàþò
âëèÿíèå íà áèîõèìè÷åñêèå ïîêàçàòåëè èíêóáàöèîííîãî ÿéöà,
òàêèå êàê óðîâåíü êèñëîòíîãî ÷èñëà, ðÍ áåëêà è æåëòêà ÿèö,
óðîâåíü â ÿéöå îñíîâíûõ âèòàìèíîâ, íåîáõîäèìûõ äëÿ
íîðìàëüíîãî ïèòàíèÿ è ðàçâèòèÿ ýìáðèîíà. Èññëåäîâàíèÿ
ìîðôîëîãè÷åñêîãî è áèîõèìè÷åñêîãî ñîñòàâà êðîâè êóð-
íåñóøåê âûÿâèëè áëàãîïðèÿòíîå âëèÿíèå èçó÷àåìîé êîð-
ìîâîé äîáàâêè íà ìåòàáîëèçì êóð-íåñóøåê. Ïðè ýòîì êîëè-
÷åñòâî ëåéêîöèòîâ ïîíèçèëîñü ó êóð âñåõ îïûòíûõ ãðóïï ïî
ñðàâíåíèþ ñ êîíòðîëåì íà 1,89–2,33–2,21 %, à ñîäåðæàíèå
îáùåãî áåëêà, àëüáóìèíîâ, ãëîáóëèíîâ ïîâûñèëîñü. Ýòè
äàííûå ïîçâîëÿþò ñäåëàòü âûâîä î ïîâûøåíèè èíòåíñèâ-
íîñòè îáìåíà âåùåñòâ è ýôôåêòèâíîñòè äîñòàâêè êèñëîðî-
äà ê òêàíÿì, îáíàðóæåíû ïðèçíàêè óñèëåííîé èììóííîé
çàùèòû, ñïîñîáíîé, êàê èçâåñòíî, ïîäàâëÿòü ðàçâèòèå ïàòî-
ãåííîé ìèêðîôëîðû è âîñïàëèòåëüíûõ ïðîöåññîâ â îðãà-
íèçìå. Òàêèì îáðàçîì ïîëó÷åííûå äàííûå ïîçâîëÿþò ñäå-
ëàòü âûâîä î ïîëîæèòåëüíîì âëèÿíèè èçó÷àåìîé äîáàâêè
íà ôèçèîëîãè÷åñêîå ñîñòîÿíèå, óðîâåíü ÿéöåíîñêîñòè, èì-
ìóííûé ñòàòóñ ïòèöû è êà÷åñòâî ïðîäóêöèè.

Ââåäåíèå

Ñîâðåìåííûå ïðîìûøëåííûå ïðåäïðèÿòèÿ ïî ïðîèç-
âîäñòâó ïèùåâîãî ÿéöà èñïîëüçóþò çàðóáåæíûå è îòå÷å-
ñòâåííûå ïðîìûøëåííûå êðîññû ïòèöû ñ âûñîêèì ãåíåòè-
÷åñêèì ïîòåíöèàëîì, îáåñïå÷èâàþùèì óðîâåíü ÿéöåíîñêî-
ñòè 85–87% â òå÷åíèå ãîäà â ïåðèîä èõ ïðîäóêòèâíîãî
èñïîëüçîâàíèÿ, ñ ïîëó÷åíèåì 330 è áîëåå ÿèö íà 1 íåñóøêó.
Âñÿ âûñîêîïðîäóêòèâíàÿ ïòèöà îáëàäàåò âûñîêèì óðîâíåì
îáìåíà âåùåñòâ, íî ïðè ýòîì èììóííûé ñòàòóñ ó íåå çíà÷è-
òåëüíî îñëàáëåí, â ñâÿçè ñ ÷åì îíà îñîáî âîñïðèèì÷èâà ê
ðàçëè÷íûì çàáîëåâàíèÿì è ñòðåññàì. Îñíîâíûì óñëîâèåì
ïîëó÷åíèÿ îò âûñîêîïðîäóêòèâíîé ïòèöû ñ âûñîêèì ñåëåê-
öèîííûì ïîòåíöèàëîì ãåíåòè÷åñêè îáóñëîâëåííîãî êîëè-
÷åñòâà ïèùåâûõ è èíêóáàöèîííûõ ÿèö, ÿâëÿåòñÿ èñïîëüçî-
âàíèå ñáàëàíñèðîâàííûõ ïî âñåì íåîáõîäèìûì äëÿ îðãà-
íèçìà ïèòàòåëüíûì âåùåñòâàì êîìáèêîðìîâ ñ îáÿçàòåëü-
íîé ëå÷åáíî-ïðîôèëàêòè÷åñêîé ïðîãðàììîé äëÿ ïîääåð-
æàíèÿ çäîðîâüÿ ïòèöû.

Âî âðåìÿ ðîñòà è ðàçâèòèÿ îðãàíèçìà ïòèöû äëÿ ïðå-
äîòâðàùåíèÿ íåãàòèâíîãî ïîñëåäñòâèÿ ðàçëè÷íûõ ôàêòî-
ðîâ ïðèìåíÿþòñÿ àíòèáèîòèêè ðàçëè÷íîé íàïðàâëåííîñòè.
Îäíàêî ñðåäè ïîòðåáèòåëåé ïðàêòè÷åñêè âî âñåõ ñòðàíàõ
ìèðà ðàñòåò ñïðîñ íà ýêîëîãè÷åñêè áåçîïàñíóþ ïðîäóêöèþ,
íå ñîäåðæàùóþ îïàñíûå äëÿ ÷åëîâåêà âåùåñòâà, â òîì ÷èñëå
àíòèáèîòèêè, ïåñòèöèäû è êîíñåðâàíòû [1, 14].

Ó÷åíûå Âàñèëüåâà Î.À., Íóôåð À.È., Øàöêèõ Å.Â. [2] è
ðÿä äðóãèõ èññëåäîâàòåëåé [3, 11] ïðåäëàãàþò ìàêñèìàëüíî
îòêàçàòüñÿ îò ïðèìåíåíèÿ àíòèáèîòèêîâ â îòðàñëè ïðî-
ìûøëåííîãî ïòèöåâîäñòâà, çàìåíèâ èõ ðàçëè÷íûìè êîðìî-
âûìè äîáàâêàìè, ðåãóëèðóþùèìè ñîñòîÿíèå çäîðîâüÿ êè-
øå÷íèêà çà ñ÷åò ïîääåðæàíèÿ óðîâíÿ ïîëåçíîé ìèêðîôëî-
ðû è óãíåòåíèÿ ðàçâèòèÿ ïàòîãåíîâ â íåì. Â ïîñëåäíèå ãîäû
âíèìàíèå ìíîãèõ èññëåäîâàòåëåé ñîñðåäîòî÷åíî íà èçó÷å-
íèè ëå÷åáíûõ è èììóíîòðîïíûõ ñâîéñòâ ïîëèñàõàðèäîâ,
ïîëó÷àåìûõ èç ðàñòåíèé. Ýòè âåùåñòâà ïðèâëåêàþò èíòåðåñ
áëàãîäàðÿ ñâîåé ñïîñîáíîñòè îêàçûâàòü ïîëîæèòåëüíîå
âëèÿíèå íà èììóííóþ ñèñòåìó, ÷òî îñîáåííî àêòóàëüíî â
ñîâðåìåííûõ òåõíîëîãèÿõ æèâîòíîâîäñòâà è, â ÷àñòíîñòè,
ïòèöåâîäñòâà [4, 5, 7, 8]. Ïîëèñàõàðèäû, êàê ïîêàçàëè
èññëåäîâàíèÿ, îáëàäàþò ðÿäîì ïîëåçíûõ ñâîéñòâ, êîòîðûå
ìîãóò çíà÷èòåëüíî óëó÷øèòü çäîðîâüå ïòèö è èõ ïðîäóê-
òèâíîñòü. Èññëåäîâàíèÿ, ïðîâåäåííûå Redweik, G.A.J. è
Mellata, M. [13], ïîêàçàëè, ÷òî ïîëèñàõàðèäû ðàñòèòåëüíî-
ãî ïðîèñõîæäåíèÿ íå âûçûâàþò ïîáî÷íûõ ýôôåêòîâ ó ïòèö.
Ýòî ñâÿçàíî ñ òåì, ÷òî â åñòåñòâåííîé ñðåäå ïòèöû ÷àñòî

ïèòàþòñÿ ðàñòèòåëüíîé ïèùåé, ÷òî äåëàåò èõ îðãàíèçìû
àäàïòèðîâàííûìè ê óñâîåíèþ òàêèõ âåùåñòâ. Âàæíî îòìå-
òèòü, ÷òî èñïîëüçîâàíèå ðàñòèòåëüíûõ ïîëèñàõàðèäîâ ìî-
æåò ñòàòü àëüòåðíàòèâîé àíòèáèîòèêàì â êîðìëåíèè æè-
âîòíûõ, ÷òî îñîáåííî àêòóàëüíî â óñëîâèÿõ ãëîáàëüíîé
áîðüáû ñ àíòèáèîòèêîðåçèñòåíòíîñòüþ. Â ñâîèõ èññëåäîâà-
íèÿõ Êî÷èø È.È., Ìÿñíèêîâà Î.Â., Ìàðòûíîâà Â.Â., Ñìî-
ëåíñêèé Â.È. [6], Abo Ghanima, M.M., Alagawany, M., Abd
El-Hack, M.E., Taha, A., Elnesr, S.S., Ajarem, J., Aliam, A.A.,
Mahmoud, A.M. [11] ïîäòâåðäèëè, ÷òî ïîëèñàõàðèäû ðàñòè-
òåëüíîãî ïðîèñõîæäåíèÿ çíà÷èòåëüíî óñèëèâàþò ãóìîðàëü-
íûé èììóííûé îòâåò. Â èõ ýêñïåðèìåíòàõ áûëî óñòàíîâëå-
íî, ÷òî æèâîòíûå, ïîëó÷àâøèå ôèòîýêñòðàêòû â ñâîåì ðà-
öèîíå, äåìîíñòðèðîâàëè äîñòîâåðíîå óâåëè÷åíèå óðîâíÿ
àíòèòåë ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé, â êîòîðîé
èñïîëüçîâàëèñü òðàäèöèîííûå àíòèáèîòèêè. Ðåçóëüòàòû
èññëåäîâàíèé  ïîä÷åðêèâàþò âàæíîñòü èñïîëüçîâàíèÿ íà-
òóðàëüíûõ äîáàâîê â êîðìëåíèè, ÷òî ìîæåò ïðèâåñòè ê
óëó÷øåíèþ çäîðîâüÿ ïòèö è ïîâûøåíèþ èõ èììóííîé
çàùèòû [9, 10]. Êðîìå òîãî, èññëåäîâàíèÿ Zhang, Y., J.
Meng, J. Zhang, J. Bao, W. Shi, Q. Li, X. Wang [14] ïðîäåìîí-
ñòðèðîâàëè, ÷òî ôèòîãåííûå ñîåäèíåíèÿ ìîãóò îêàçûâàòü
ïîëîæèòåëüíîå âëèÿíèå íà ÿè÷íèêè êóð-íåñóøåê. Ïðè ýòîì
îòìå÷åíî óìåíüøåíèå âîñïàëèòåëüíûõ ïðîöåññîâ è óëó÷-
øåíèå ãîìåîñòàçà â ýòîì îðãàíå, ÷òî, â ñâîþ î÷åðåäü,
ñïîñîáñòâóåò áîëåå çäîðîâîìó ðàçâèòèþ ýìáðèîíîâ âî âðå-
ìÿ èíêóáàöèè. Ýòî îòêðûâàåò íîâûå âîçìîæíîñòè äëÿ ïî-
âûøåíèÿ ïðîäóêòèâíîñòè ïòèöåâîäñòâà, òàê êàê çäîðîâûå
ýìáðèîíû èìåþò áîëåå âûñîêèå øàíñû íà âûæèâàíèå è
ïîñëåäóþùåå óñïåøíîå ðàçâèòèå. Òàêæå ñòîèò óïîìÿíóòü î
êàðîòèíîèäàõ, êîòîðûå âõîäÿò â ñîñòàâ ïîëèñàõàðèäíûõ
ýêñòðàêòîâ [4, 8]. Ýòè âåùåñòâà âûïîëíÿþò áîëåå 20 áèîëî-
ãè÷åñêèõ ôóíêöèé, âêëþ÷àÿ çàùèòó êëåòîê îò îêèñëèòåëü-
íîãî ñòðåññà è ó÷àñòèå â ïðîöåññàõ ôîòîñèíòåçà. Èõ íàëè÷èå
â ðàöèîíå ïòèö ìîæåò ñïîñîáñòâîâàòü íå òîëüêî óëó÷øåíèþ
èììóííîé ôóíêöèè, íî è îáùåìó ñîñòîÿíèþ çäîðîâüÿ, à
òàêæå ïîâûøåíèþ êà÷åñòâà ïðîäóêöèè.

Òàêèì îáðàçîì, ïîëèñàõàðèäû ðàñòèòåëüíîãî ïðîèñ-
õîæäåíèÿ ïðåäñòàâëÿþò ñîáîé ìíîãîîáåùàþùóþ îáëàñòü
äëÿ èññëåäîâàíèé è ïðàêòè÷åñêîãî ïðèìåíåíèÿ â æèâîòíî-
âîäñòâå. Èõ èñïîëüçîâàíèå ìîæåò çíà÷èòåëüíî óëó÷øèòü
çäîðîâüå ïòèö, ïîâûñèòü èõ ïðîäóêòèâíîñòü è ñíèçèòü
çàâèñèìîñòü îò ñèíòåòè÷åñêèõ äîáàâîê, ÷òî ÿâëÿåòñÿ âàæ-
íûì øàãîì ê áîëåå óñòîé÷èâîìó è ýêîëîãè÷åñêè ÷èñòîìó
àãðîïðîèçâîäñòâó. Â áóäóùåì ñòîèò îæèäàòü äàëüíåéøèõ
èññëåäîâàíèé, êîòîðûå ïîìîãóò ãëóáæå ïîíÿòü ìåõàíèçìû
äåéñòâèÿ ýòèõ âåùåñòâ è èõ ïîòåíöèàë â ðàçëè÷íûõ îáëàñ-
òÿõ æèâîòíîâîäñòâà. Öåëüþ äàííîé ðàáîòû ÿâëÿåòñÿ èçó÷å-
íèå âîçäåéñòâèÿ íîâîé êîðìîâîé äîáàâêè-ïîäñîëíå÷íîãî
ïîëèñàõàðèäíîãî ýêñòðàêòà (ÏÏÝ) – ïîáî÷íîãî ïðîäóêòà
ïðîèçâîäñòâà ïîäñîëíå÷íîãî ìàñëà â äîçèðîâêå 3, 5 è 7 % â
ñòðóêòóðå êîìáèêîðìà, íà ïðîäóêòèâíîñòü, ôèçèîëîãè÷åñ-
êèå ïîêàçàòåëè îðãàíèçìà ïëåìåííîé ïòèöû ÿè÷íîãî íà-
ïðàâëåíèÿ â ïåðèîä 1 ôàçû ÿéöåêëàäêè è êà÷åñòâî ïðîäóê-
öèè è âûáîð îïòèìàëüíîé äîçû ÏÏÝ â ñîñòàâå ïîëíîðàöè-
îííîãî êîìáèêîðìà, äëÿ äîñòèæåíèÿ íàèëó÷øèõ ïîêàçàòå-
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ëåé ïî ïåðåâàðèìîñòè ïèòàòåëüíûõ âåùåñòâ, íîðìàëèçàöèè
îáìåííûõ ïðîöåññîâ â îðãàíèçìå ïòèöû âî âðåìÿ èíòåíñèâ-
íîãî ïðîöåññà ÿéöåêëàäêè, ïîâûøåíèÿ ÿéöåíîñêîñòè è êà-
÷åñòâåííûõ õàðàêòåðèñòèê ïîëó÷àåìîãî ïëåìåííîãî ÿéöà,
ðàñøèðåíèÿ àññîðòèìåíòà êîðìîâûõ äîáàâîê äëÿ ïòèöû.

Ìàòåðèàëû è ìåòîäû

Íàó÷íî-ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïðîâîäèëè â
ÑÏ "Ñâåòëûé" (ðåïðîäóêòîðå II ïîðÿäêà), êîòîðîå ÿâëÿåòñÿ
ñòðóêòóðíûì ïîäðàçäåëåíèåì ÀÎ "Àãðîôèðìà "Âîñòîê"
Âîëãîãðàäñêîé îáëàñòè, íà ïëåìåííîé ïòèöå ðîäèòåëüñêî-
ãî ñòàäà êðîññà "Õàéñåêñ Áðàóí" â ïåðèîä 1 ôàçû ÿéöåêëàä-
êè. Îáúåêòîì èññëåäîâàíèé ñëóæèë ïîäñîëíå÷íûé ïîëèñà-
õàðèäíûé ýêñòðàêò (ÒÓ 10.91.10-273-10514645-2023), ïî-
ëó÷åííûé â ðåçóëüòàòå ùåëî÷íîãî ãèäðîëèçà êëåò÷àòêè
ïîäñîëíå÷íèêà ïðè âûðàáîòêå ìàñëà (ïî ÃÎÑÒ 11246) è
ñîñòîÿùèé èç íàòóðàëüíûõ ïðèðîäíûõ êîìïîíåíòîâ áåç
àíòèáèîòèêîâ, ñòèìóëÿòîðîâ ðîñòà, ÃÌÎ. Ïîäñîëíå÷íûé
ïîëèñàõàðèäíûé ýêñòðàêò (ÏÏÝ) ïðåäñòàâëÿåò ñîáîé ãóñ-
òóþ æèäêîñòü òåìíî-êîðè÷íåâîãî öâåòà è ñîäåðæèò â ñâîåì
ñîñòàâå áîãàòûé íàáîð ìàêðî- è ìèêðîýëåìåíòîâ, âèòàìè-
íîâ, àìèíîêèñëîò. Íàëè÷èå â ñîñòàâå ÏÏÝ: ïðîòåèíà 18,1%,
óñâîÿåìûõ ïîëèñàõàðèäîâ 20,2%, ñàõàðîçû 15,7%, ôðóêòî-
çû 2,55%, áåòà-êàðîòèíà 5 ìêã, âèòàìèíà ÐÐ 16,6 ìã, õîëèíà
526 ìã, ôîëèåâîé êèñëîòû 230 ìêã, ïî ìíåíèþ ðàçðàáîò÷è-
êîâ, ñïîñîáñòâóåò ìíîãîñòîðîííåìó âëèÿíèþ ïðîäóêòà êàê
íà îáìåííûå ïðîöåññû, òàê è ïðîäóêòèâíîñòü ñ.-õ. æèâîò-
íûõ è ïòèöû.

Ïî ïðèíöèïó àíàëîãîâ áûëè ñôîðìèðîâàíû ÷åòûðå
ãðóïïû êóð-íåñóøåê â âîçðàñòå 25 íåäåëü ïî 70 ãîëîâ â
êàæäîé ãðóïïå. Ïîäîïûòíàÿ ïòèöà ñîäåðæàëàñü â êëåòî÷-
íûõ áàòàðåÿõ, âûïóñêàåìûõ ãåðìàíñêîé ôèðìîé "Big
Dutchman". Âñå òåõíîëîãè÷åñêèå ïðîöåññû è ïàðàìåòðû
ìèêðîêëèìàòà àâòîìàòèçèðîâàíû. Äëèòåëüíîñòü îïûòà –
16 íåäåëü ñ 24 ïî 39 íåäåëè æèçíè íåñóøêè – ñàìûé
ïðîäóêòèâíûé ïåðèîä äëÿ ïëåìåííûõ êóð, ñâÿçàííûé ñ
ïîâûøåííîé íàãðóçêîé íà îðãàíèçì, êîãäà áîëüøóþ ÷àñòü
ïîòðåáëåííûõ ïèòàòåëüíûõ âåùåñòâ è ýíåðãèè ðàñõîäóåòñÿ
íà ïðîèçâîäñòâî ÿéöà, ïî ìèíèìóìó îñòàâëÿÿ äëÿ îáåñïå÷å-
íèÿ æèçíåäåÿòåëüíîñòè.

Ïîäñîëíå÷íûé ïîëèñàõàðèäíûé ýêñòðàêò (ÏÏÝ) ââî-
äèëè â ïîëíîðàöèîííûé êîìáèêîðì èç ðàñ÷åòà 3, 5 è 7 %.
Ïòèöà êîíòðîëüíîé ãðóïïû ïîëó÷àëà ñòàíäàðòíûé êîðì
(ÎÐ). Ïòèöå I îïûòíîé ãðóïïû â ñîñòàâ êîðìà âêëþ÷àëè
ÏÏÝ â äîçå 3%, ïòèöà II îïûòíîé ãðóïïû ïîëó÷àëà ñ êîðìîì
ÏÏÝ â êîëè÷åñòâå 5 %, íåñóøêè III îïûòíîé ãðóïïû ïîëó-

÷àëè êîðì ñ ââîäîì ÏÏÝ â êîëè÷åñòâå 7 % (òàáë. 1)
Æèâóþ ìàññó êóð-íåñóøåê ôèêñèðîâàëè ïðè ôîðìèðî-

âàíèè ãðóïï, à çàòåì îòñëåæèâàëè êàæäóþ íåäåëþ äî çàâåð-
øåíèÿ ýêñïåðèìåíòà. Ó÷åò ÿè÷íîé ïðîäóêòèâíîñòè è ñî-
õðàííîñòè ïîãîëîâüÿ âûïîëíÿëñÿ åæåäíåâíî. Ñóòî÷íîå êîð-
ìëåíèå ïëåìåííûõ êóð-íåñóøåê ñòðîãî êîíòðîëèðîâàëîñü
ñîãëàñíî ñòàíäàðòàì, óñòàíîâëåííûì ðàçðàáîò÷èêàìè êðîñ-
ñà. Âñå ïðèìåíÿåìûå êîìáèêîðìà â ýêñïåðèìåíòå èìåëè
îäèíàêîâûé óðîâåíü ýíåðãèè è ïèòàòåëüíûõ âåùåñòâ, ïðè
ýòîì îñóùåñòâëÿëîñü íàáëþäåíèå çà òåì, íàñêîëüêî áûñòðî
ïîãîëîâüå ïîåäàåò êîðì â êàæäîé ãðóïïå.

Èíòåíñèâíîñòü ÿéöåíîñêîñòè ðàññ÷èòûâàëè ïóòåì äå-
ëåíèÿ îáùåãî êîëè÷åñòâà ñîáðàííûõ çà äåíü ÿèö íà îáùåå
êîëè÷åñòâî êóð-íåñóøåê â êàæäîé ãðóïïå è ñðàâíèâàëè
ïîëó÷åííûé ïîêàçàòåëü ñ ðåêîìåíäóåìûì ãåíåòè÷åñêèì
ñòàíäàðòîì äëÿ äàííîãî âîçðàñòà ïòèöû. Ïàðàìåòðû êà÷å-
ñòâà ÿèö (òîëùèíà è ïðî÷íîñòü ñêîðëóïû, èíäåêñ æåëòêà,
åäèíèöà Õàó è äð.) îïðåäåëÿëè ÷åðåç 24 ÷ ïîñëå ñíåñåíèÿ â
ñîîòâåòñòâèè ñ òðåáîâàíèÿìè ÎÑÒ 10 321-2003 "ßéöà êóðè-
íûå èíêóáàöèîííûå. Òåõíè÷åñêèå óñëîâèÿ".

Ëàáîðàòîðíûå èññëåäîâàíèÿ ñîñòàâà ÿèö è ãåìàòîëîãè-
÷åñêîãî ñòàòóñà êóð-íåñóøåê ïðîâîäèëèñü â êîìïëåêñíîé
àíàëèòè÷åñêîé ëàáîðàòîðèè Ïîâîëæñêîãî ÍÈÈ ïðîèçâîä-
ñòâà è ïåðåðàáîòêè ìÿñîìîëî÷íîé ïðîäóêöèè (ÃÍÓ
ÍÈÈÌÌÏ, ã. Âîëãîãðàä) ñ èñïîëüçîâàíèåì àâòîìàòè÷åñ-
êèõ áèîõèìè÷åñêèõ àíàëèçàòîðîâ URIT-800Vet è URIT-
3020. Öèôðîâîé ìàòåðèàë ýêñïåðèìåíòàëüíûõ èññëåäîâà-
íèé îáðàáàòûâàëñÿ ïðè ïîìîùè ìåòîäà âàðèàöèîííîé ñòà-
òèñòèêè è ïàêåòà ïðèëîæåíèé "Microsoft Office" ñ ðàñ÷åòîì
êðèòåðèÿ äîñòîâåðíîñòè ïî Ñòüþäåíòó-Ôèøåðó (òðè óðîâ-
íÿ âåðîÿòíîñòè ñ èçìåðåíèåì ñòàòèñòè÷åñêèõ ïîãðåøíîñ-
òåé: *Ð£0,05; **Ð£0,01; ***Ð£0,001).

Ðåçóëüòàòû èññëåäîâàíèé

Çîîòåõíè÷åñêèå ðåçóëüòàòû îïûòà çà 4 ïðîäóêòèâíûõ
ìåñÿöà ñ 24 ïî 39 íåäåëè æèçíè ïëåìåííûõ êóð-íåñóøåê
èñêëþ÷èëè íåãàòèâíîå âîçäåéñòâèå èñïûòóåìîé äîáàâêè ê
ðàöèîíó (ïîäñîëíå÷íîãî ïîëèñàõàðèäíîãî ýêñòðàêòà) íà
îðãàíèçì ïòèöû, òàê êàê çà ïåðèîä îïûòà ñîõðàííîñòü
ïîãîëîâüÿ íåñóøåê â êîíòðîëüíîé è îïûòíûõ ãðóïïàõ ñî-
ñòàâèëà 100%. Ïðè ýòîì, áûëî äîñòîâåðíî óñòàíîâëåíî, ÷òî
ÿéöåíîñêîñòü êóð, ïîëó÷àâøèõ êîðì ñ ðàçëè÷íûì ïðîöåíò-
íûì ââîäîì ÏÏÝ, áûëà âûøå ïîêàçàòåëåé êîíòðîëüíîé
ãðóïïû. Êóðû-íåñóøêè, ïîòðåáëÿâøèå êîðì ñ ââîäîì ÏÏÝ
â êîëè÷åñòâå 5% îò ñóòî÷íîé íîðìû, èìåëè ñàìûå âûñîêèå
ïîêàçàòåëè ïî ÿéöåíîñêîñòè è ñàìûå íèçêèå çàòðàòû êîðìà
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íà 10 ÿèö è 1 êã ÿè÷íîé ìàññû ïî ñðàâíåíèþ ñ êîíòðîëåì è
äðóãèìè îïûòíûìè ãðóïïàìè (òàáë.2).

Ñîãëàñíî äàííûì çîîòåõíè÷åñêîãî àíàëèçà, ïîëó÷åí-
íûì ïî îñíîâíûì ïðîèçâîäñòâåííûì ïîêàçàòåëÿì çà ïåðè-
îä îïûòà, âî âñåõ îïûòíûõ ãðóïïàõ êóð-íåñóøåê, ãäå äîïîë-
íèòåëüíî ê îñíîâíîìó ðàöèîíó ââîäèëè ïîäñîëíå÷íûé ïî-
ëèñàõàðèäíûé ýêñòðàêò â äîçàõ 3 – 5 – 7 % îò îáúåìà
ïîòðåáëåííîãî êîðìà, îòìå÷àëàñü áîëåå èíòåíñèâíàÿ ÿé-
öåêëàäêà ïî ñðàâíåíèþ ñ êîíòðîëåì íà 0,7% ïî I îïûòíîé
ãðóïïå; íà 1,42% ïî II îïûòíîé ãðóïïå è íà 0,8% ïî III
îïûòíîé ãðóïïå, ÷òî äàëî äîïîëíèòåëüíî ïîëó÷èòü 0,75,
1,53 è 0,85 % âàëîâîãî ñáîðà ÿéöà ñîîòâåòñòâåííî. Îäíî-
âðåìåííî, ñ óâåëè÷åíèåì èíòåíñèâíîñòè ÿéöåêëàäêè è óâå-
ëè÷åíèåì âàëîâîãî ñáîðà ÿéöà, óâåëè÷èëñÿ ïðîöåíò âûõîäà
èíêóáàöèîííîãî ÿéöà è çíà÷èòåëüíî ñíèçèëñÿ ïðîöåíò íå-
êîíäèöèîííîãî ÿéöà, íåïðèãîäíîãî äëÿ èíêóáàöèè. Òàê, ïî
I îïûòíîé ãðóïïå äîïîëíèòåëüíî ê êîíòðîëþ áûëî ïîëó÷å-
íî1,93 % èíêóáàöèîííîãî ÿéöà, ïî II îïûòíîé ãðóïïå – 4,83
% èíêóáàöèîííîãî ÿéöà, ïî III îïûòíîé ãðóïïå – 3,32 %
ñîîòâåòñòâåííî. Ó÷èòûâàÿ, ÷òî ïëåìåííîå ñòàäî êóð-íåñó-
øåê ïðåäíàçíà÷åíî íà ïðîèçâîäñòâî èìåííî èíêóáàöèîí-
íîãî ÿéöà è öûïëÿò äëÿ òîâàðíîãî ñòàäà íåñóøåê, òî óâåëè-
÷åíèå âûõîäà èíêóáàöèîííîãî ÿéöà çà ñ÷åò ââîäà â ðàöèîíû
êóð-íåñóøåê èñïûòóåìîãî ÏÏÝ, äàåò õîçÿéñòâó îùóòèìóþ
ýêîíîìè÷åñêóþ âûãîäó. Ïðè ýòîì, íàèëó÷øèå ðåçóëüòàòû
ïî âñåì îñíîâíûì çîîòåõíè÷åñêèì ïîêàçàòåëÿì áûëè îòìå-
÷åíû âî II îïûòíîé ãðóïïå, â êîòîðîé â ðàöèîí ïòèöû
ââîäèëè ÏÏÝ â êîëè÷åñòâå 5 %. Ïðè ââîäå â ðàöèîí ÏÏÝ â
êîëè÷åñòâå 7 % áûëî óñòàíîâëåíî, ÷òî ìàññà èíêóáàöèîííî-
ãî ÿéöà áûëà íàèëó÷øåé, ïî ñðàâíåíèþ ñ äðóãèìè îïûòíû-
ìè ãðóïïàìè, íî ïðè ýòîì áûëî âûÿâëåíî ïîÿâëåíèå íàáîðà
èçëèøíåé æèâîé ìàññû ó ÷àñòè êóð, ÷òî äëÿ íåñóøåê íåäî-
ïóñòèìî, è òàêæå îòìå÷åíî ïîÿâëåíèå äâóõæåëòêîâîãî ÿéöà,
÷òî òàêæå ñíèæàåò âûõîä èíêóáàöèîííîãî ÿéöà.

Ýêñïåðèìåíòàëüíàÿ äîáàâêà îêàçàëà âëèÿíèå íå òîëüêî
íà êîëè÷åñòâåííûé ïîêàçàòåëü ÿéöåíîñêîñòè, íî è îòðàçè-
ëàñü íà êà÷åñòâå èíêóáàöèîííûõ ÿèö, îñíîâíûå ïàðàìåòðû
êîòîðûõ ïðåäñòàâëåíû â òàáëèöå 3.

Ñîãëàñíî ïîëó÷åííûõ äàííûõ, âñå èçó÷àåìûå ïîêàçàòå-
ëè, õàðàêòåðèçóþùèå êà÷åñòâî èíêóáàöèîííûõ ÿèö, ïðåâû-
øàëè ïîêàçàòåëè êîíòðîëÿ ïðè ñòàòèñòè÷åñêè íåäîñòîâåð-
íîé ðàçíèöå. Êèñëîòíîå ÷èñëî æåëòêà âî âñåõ îïûòíûõ
ãðóïïàõ ñíèçèëîñü îòíîñèòåëüíî êîíòðîëÿ: íà 0,52% ïî I
îïûòíîé ãðóïïå, íà 0,78% ïî II îïûòíîé ãðóïïå, 0,53% ïî
III îïûòíîé ãðóïïå. Äàííîå íàáëþäåíèå ïîçâîëÿåò ñäåëàòü
âûâîä î íàëè÷èè ó ÏÏÝ àíòèîêñèäàíòíûõ ñâîéñòâ, êîòîðûå
òàêæå îêàçûâàþò âëèÿíèå íà áèîõèìè÷åñêèå ïîêàçàòåëè
èíêóáàöèîííîãî ÿéöà, òàêèå êàê óðîâåíü êèñëîòíîãî ÷èñëà,
ðÍ áåëêà è æåëòêà ÿèö, óðîâåíü â ÿéöå îñíîâíûõ âèòàìèíîâ,
íåîáõîäèìûõ äëÿ íîðìàëüíîãî ðàçâèòèÿ è ïèòàíèÿ ýìáðè-
îíà (òàáë. 4). Íàøè âûâîäû ïîäòâåðæäàþòñÿ äàííûìè
äðóãèõ àâòîðîâ, ïîëó÷åííûìè ïðè áîëåå ðàííèõ èññëåäîâà-
íèÿõ äîáàâêè [1].

Ñ öåëüþ îïðåäåëåíèÿ óðîâíÿ âëèÿíèÿ, èçó÷àåìîãî ÏÏÝ
â ñîñòàâå ðàöèîíà íà îáìåííûå ïðîöåññû è ôîðìèðîâàíèå
èììóííîé çàùèùåííîñòè ïëåìåííûõ êóð, íàìè áûë èçó÷åí
ìîðôîëîãè÷åñêèé è áèîõèìè÷åñêèé ñîñòàâ êðîâè êóð-íåñó-
øåê (òàáë. 5,6).

Èññëåäîâàíèÿ ïîêàçàëè, ÷òî äîáàâêà ÏÏÝ â êîðì îêàçà-
ëà áëàãîïðèÿòíîå âëèÿíèå íà ìåòàáîëèçì êóð-íåñóøåê, ïî-
âûøàÿ èíòåíñèâíîñòü îáìåíà âåùåñòâ è ýôôåêòèâíîñòü
äîñòàâêè êèñëîðîäà ê òêàíÿì. Â ðåçóëüòàòå ïðèìåíåíèÿ
äîáàâêè îòìå÷åíà áîëåå ïîëíàÿ îêñèãåíàöèÿ ãåìîãëîáèíà ó
âñåõ ãðóïï ýêñïåðèìåíòàëüíûõ êóð. Êðîìå òîãî, ó ïòèö,
ïîëó÷àâøèõ ÏÏÝ, îáíàðóæåíû ïðèçíàêè óñèëåííîé èì-
ìóííîé çàùèòû, ñïîñîáíîé, êàê èçâåñòíî, ïîäàâëÿòü ðàçâè-
òèå ïàòîãåííîé ìèêðîôëîðû è âîñïàëèòåëüíûõ ïðîöåññîâ â
îðãàíèçìå. Ïðè ýòîì êîëè÷åñòâî ëåéêîöèòîâ ïîíèçèëîñü ó
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êóð âñåõ îïûòíûõ ãðóïï ïî ñðàâíåíèþ ñ êîíòðîëåì íà 1,89–2,33–2,21 %, à
ñîäåðæàíèå îáùåãî áåëêà, àëüáóìèíîâ, ãëîáóëèíîâ ïîâûñèëîñü (òàáë.6)

Âûâîäû

1. Óñòàíîâëåíî, ÷òî ââîä â ñîñòàâ ðàöèîíà ïëåìåííûõ êóð-íåñóøåê èñïûòó-
åìîãî ïîäñîëíå÷íîãî ïîëèñàõàðèäíîãî ýêñòðàêòà (ÏÏÝ) ïîëîæèòåëüíî ïîâëè-
ÿë íà îáìåííûå ïðîöåññû â îðãàíèçìå ïòèöû.

2. ßéöåíîñêîñòü êóð, ïîëó÷àâøèõ êîðì ñ ðàçëè÷íûì ïðîöåíòíûì ââîäîì
ÏÏÝ, áûëà çíà÷èòåëüíî âûøå ÿéöåíîñêîñòè êóð êîíòðîëüíîé ãðóïïû.

3. Êà÷åñòâî èíêóáàöèîííûõ ÿèö, ïîëó÷åííûõ îò íåñóøåê îïûòíûõ ãðóïï,
ïî âñåì îñíîâíûì ïîêàçàòåëÿì ïðåâîñõîäèëî àíàëîãè êîíòðîëÿ.

4. Íàèëó÷øèå, ïî âñåì ïàðàìåòðàì, ïîêàçàòåëè ïîëó÷åíû îò ãðóïïû êóð-
íåñóøåê, â ðàöèîí êîòîðîé ââîäèëè ÏÏÝ â êîëè÷åñòâå 5 %, ÷òî ïîçâîëÿåò íàì
ñ÷èòàòü äàííûé ïðîöåíò ââîäà ÏÏÝ îïòèìàëüíûì è ðåêîìåíäîâàòü ïðîèçâîä-
ñòâó äëÿ ìàññîâîãî ïðèìåíåíèÿ â êîðìëåíèè ïòèöû.

Ðàáîòà âûïîëíåíà ïî ãîñ. òåìàòèêå ¹125030603224-4
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Ðåçþìå. Â ðàáîòå ïðåäñòàâëåíû ìîíèòîðèíãîâûå èññå-
äîâàíèÿ èíêóáàöèîííûõ ÿèö: êðîññà Cobb 500 (Hendrix
Genetics),  êðîññà Ross 308 (Aviagen®), êðîññà Ñìåíà 9 îò
ÔÍÖ "Âñåðîññèéñêèé íàó÷íî-èññëåäîâàòåëüñêèé è òåõíî-
ëîãè÷åñêèé èíñòèòóò ïòèöåâîäñòâà". Îöåíåíû âèòàìèíû À,
Å, êàðîòèíîèäû, öâåòíîñòü æåëòêà è âûÿâëåíû ðàçëè÷èÿ.
Áûëî ïðîâåäåíî ñðàâíåíèå ñîäåðæàíèÿ îñíîâíûõ áèîëîãè-
÷åñêè-àêòèâíûõ âåùåñòâ è ìèíåðàëüíîãî ñîñòàâà áåëêà è
æåëòêà. Ïðåäëîæåíà ìåòîäèêà îöåíêè èíêóáàöèîííîãî ÿéöà
äëÿ ïðåäñêàçàíèÿ ïîêàçàòåëåé âûâîäà, îñíîâàííîãî ìåòîäå
ãëàâíûõ êîìïîíåíòîâ è äèàïàçîíàõ ðàíæèðîâàíèÿ. Ìîíè-
òîðèíãîâûå äàííûå ñîäåðæàò ñòàòèñòè÷åñêè îáðàáîòàííóþ
èíôîðìàöèþ, ïðèìåíåíèå êîòîðîé íà ïðàêòèêå ñóùåñòâåí-
íî ïîâûøàåò ýôôåêòèâíîñòü ïðîäóêòèâíûõ ïîêàçàòåëåé
èíêóáàöèè â ìÿñíîì ïòèöåâîäñòâå ïðè çàäàííûõ ïàðàìåò-
ðàõ ïðîäóêòèâíîñòè îïëîäîòâîðåííîñòü ÿèö – 95–96,5%,
ïðè âûâîäå ìîëîäíÿêà îò 75 äî 85% ïðè ñëåäóþùèõ êîí-
öåíòðàöèÿõ êàðîòèíîèäîâ ìêã/ã: îò 19 äî 22; âèòàìèíà Å îò
150 äî 300; âèòàìèíà À îò 10,30 äî 13,50. Óðîâåíü öâåòíî-

ñòè æåëòêà ìîæåò áûòü óñòàíîâëåí îò 4,30 äî 5,80.  Ïðåäëî-
æåíî èñïîëüçîâàòü îðèåíòèðîâî÷íûå ðåôåðåíòíûå çíà÷å-
íèÿ ïîêàçàòåëåé êà÷åñòâà ïðè çàäàííûõ ïàðàìåòðàõ ïðî-
äóêòèâíîñòè. Ïðåëîæåíî èñïîëüçîâàòü ïðàêòè÷åñêóþ ìî-
äåëü, ïðè êîòîðîé èíêóáàöèîííûå ÿéöà ñëåäóåò ãðåéäèðî-
âàòü íà ÷åòûðå ãðåéäà: ÀÀ, À, Â, Ñ è ðàíæèðîâàòü íà ÷åòûðå
ðàíãà: I, II, III, IV. Ëó÷øèìè âàðèàíòàìè ïî ïðîäóêòèâíîñòè
åñòü ðàíã ÀÀ, áîëåå çíà÷èìûìè ïîêàçàòåëÿìè åñòü I, ìåíåå
çíà÷èìûì – ðàíã IV. Ïðåäëîæåíî èçìåíèòü óðîâíè âèòàìè-
íîâ À, Å è êàðîòèíîèäîâ â ñòîðîíó ïîâûøåíèÿ äëÿ ðåàëèçà-
öèè áóäóùèõ íîðìàòèâíûõ ðåôåðåíòíûõ çíà÷åíèé. Íà îñ-
íîâàíèè ïîëó÷åííûõ ðåçóëüòàòîâ âîçìîæíî ïîñòðîèòü ìî-
äåëü ãðåéäèðîâàíèÿ è ðàíæèðîâàíèÿ ñ èñïîëüçîâàíèåì
èñêóññòâåííîãî èíòåëëåêòà äëÿ ïðåäñêàçàíèé ïîêàçàòåëåé
ïðîäóêòèâíîñòè – âûâîä è âûâîäèìîñòè, à òàêæå ïðîãíîçè-
ðîâàíèÿ æèçíåñïîñîáíîñòè ìîëîäíÿêà. Ñîãëàñíî ïîëó÷åí-
íûì ðåçóëüòàòàì íåîáõîäèìî íà÷àòü ðàáîòû â îáëàñòè

The vitamin content and yolk colour of
incubation eggs of chicken meat crosses

Altukhov T. D., Buryakov N. P.
Russian State Agrarian University - Moscow Agricultural
Academy named after K. A. Timiryazev (RGAU-MS
Agricultural University named after K. A. Timiryazev)

Key words: vitamins A, E, B
2
, carotenoids, yolk color,

hatching eggs, monitoring, egg quality, bird cross.
Absrtact. The paper presents monitoring studies of hatching

eggs: Cobb 500 cross (Hendrix Genetics), Ross 308 cross
(Aviagen®), Smena 9 cross from the Federal Scientific Center
"All-Russian Research and Technological Institute of Poultry
Farming". Vitamins A, E, carotenoids, yolk color were assessed
and differences were identified. The content of the main
biologically active substances and the mineral composition of the
protein and yolk were compared. A technique for assessing
hatching eggs to predict hatching rates based on the principal
component method and ranking ranges is proposed. The
monitoring data contain statistically processed information, the
practical application of which significantly increases the efficiency
of productive indicators of incubation in meat poultry farming at
the given productivity parameters: egg fertilization of 95-96.5%,
during hatching of young animals from 75 to 85% at the
following concentrations of carotenoids in mcg/g: from 19 to 22;
vitamin E from 150 to 300; vitamin A from 10.30 to 13.50. The
yolk color level can be set from 4.30 to 5.80. It is proposed to use
approximate reference values of quality indicators at the given
productivity parameters. It is proposed to use a practical model,
in which hatching eggs should be graded into four grades: AA,
A, B, C and ranked into four ranks: I, II, III, IV. The best options
for productivity are rank AA, more significant indicators are I,
less significant rank IV. It is proposed to change the levels of
vitamins A, E, carotenoids upward to implement future normative
reference values. Based on the results obtained, it is possible to
build a grading and ranking model using artificial intelligence to
predict productivity indicators - hatching and hatchability, as
well as predict the viability of young animals. According to the
results obtained, work will begin in the field of standardization
for hatching eggs, with the introduction of updated quality
indicators for both foreign and domestic crosses.

Àëòóõîâ Ò. Ä.
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ñòàíäàðòèçàöèè íà èíêóáàöèîííûå ÿéöà, ñ âíåñåíèåì îá-
íîâëåííûõ ïîêàçàòåëåé êà÷åñòâà êàê äëÿ çàðóáåæíûõ, òàê è
äëÿ îòå÷åñòâåííûõ êðîññîâ.

Ââåäåíèå

Èäåÿ îöåíêè æèçíåñïîñîáíîñòè öûïëÿò ïî ïîêàçàòåëÿì
ñîäåðæàíèÿ âèòàìèíîâ À, Å è êàðîòèíîèäîâ â ðàííåì ïîñò-
íàòàëüíîì îíòîãåíåçå íå íîâà.

Â ðÿäå ðàáîò (Ñóðàé Ï.Ô, Èîíîâ È.À, è äð.1993) áûëî
ïîêàçàíî, ÷òî äàæå óðîâåíü æèðîðàñòâîðèìûõ âèòàìèíîâ â
æåëòêå ÿèö ìîæåò êîððåëèðîâàòü ñ æèçíåñïîñîáíîñòüþ
öûïëÿò, â êà÷åñòâå áèîëîãè÷åñêîãî ìîëîäíÿêà èñïîëüçóþò
ïå÷åíü ñóòî÷íûõ öûïëÿò, à èç æèðîðàñòâîðèìûõ âèòàìè-
íîâ îïðåäåëÿþò ñóììàðíûå çàïàñû ñâîáîäíîãî àëüôà-òîêî-
ôåðîëà âî âñåé ïå÷åíè [1]. Òàêæå áûë ïðåäëîæåí ñïîñîá
(Ñóðàé Ï.Ô, Êî÷èø È.È. è äð., 2019) îöåíêè êà÷åñòâà
ñóòî÷íûõ öûïëÿò, âêëþ÷àþùèé âûáîðî÷íûé óáîé è îïðå-
äåëåíèå áèîõèìè÷åñêèõ ïàðàìåòðîâ â áèîëîãè÷åñêîì ìàòå-
ðèàëå [2].  Ïðèíèìàÿ âî âíèìàíèå îáùåïðèíÿòóþ ïðàêòèêó
îáîãàùåíèÿ ðàöèîíà ïòèö ñèíòåòè÷åñêèì ïðåïàðàòîì âèòà-
ìèíà À, ôîðìèðîâàíèå â íàó÷íîì ñîîáùåñòâå ãèïîòåçû
âèòàãåíîâ, ïðîâèòàìèííàÿ àêòèâíîñòü êàðîòèíîèäîâ ïåðå-
ñòàåò ïðèâëåêàòü âíèìàíèå áèçíåñà [3-6]. Ñ äðóãîé ñòîðî-
íû, â ïðîìûøëåííîì ïòèöåâîäñòâå èñïîëüçóþòñÿ äâà îñ-
íîâíûõ òèïà ðàöèîíîâ: Åâðîïåéñêèé – ïøåíè÷íî-ÿ÷ìåí-
íûé ðàöèîí, ñîäåðæàùèé íèçêèå óðîâíè êàðîòèíîèäîâ è
Àìåðèêàíñêèé ðàöèîí – êóêóðóçíî-ñîåâûé ñ îòíîñèòåëüíî

ïîâûøåííûì óðîâíåì êàðîòèíîèäîâ. Ïðè ýòîì ïîâûøàåò-
ñÿ âûâîäèìîñòü è æèçíåñïîñîáíîñòü öûïëÿò ïðè èñïîëüçî-
âàíèè êóêóðóçíî-ñîåâîãî ðàöèîíà îáúÿñíÿåòñÿ ïîâûøåíè-
åì óðîâíåé êàðîòèíîèäîâ. Êðîìå òîãî, ïîëîæèòåëüíûå äåé-
ñòâèÿ êàðîòèíîèäîâ íà ýìáðèîãåíåç ïòèö îïèñàí â ðÿäå
ðàáîò, âûïîëíåííûõ 20–30 ëåò íàçàä. Â íàñòîÿùåå âðåìÿ
èçâåñòíî, ÷òî èç 600 îïèñàííûõ êàðîòèíîèäîâ ëèøü îêîëî
20 ñïîñîáíû ïðåâðàùàòüñÿ â âèòàìèí À, à ðåàëüíûé âêëàä
â À-âèòàìèííóþ îáåñïå÷åííîñòü îðãàíèçìà âíîñÿò ëèøü     b
è a êàðîòèíû,  b-êðèïòîêñàíòèí è ðÿä äðóãèõ êàðîòèíîè-
äîâ, îáùàÿ ÷èñëåííîñòü êîòîðûõ íåìíîãèì áîëåå 10. ×òî
êàñàåòñÿ äðóãèõ 550 êàðîòèíîèäîâ, êîòîðûå íå ïðåâðàùà-
þòñÿ â âèòàìèí À, òî èõ ôóíêöèþ â æèâîòíûõ îðãàíèçìàõ
åùå ïðåäñòîèò âûÿñíèòü [7].

Òàê, æåëòîê êóðèíûõ ÿèö ïðèâëåêàåò îñîáî âíèìàíèå
òåì, ÷òî â íåì íàêàïëèâàåòñÿ äâà êñàíòîôèëëà – ëþòåèí è
çåàêñàíòèí [8]. Êàðîòèíîèäû òàêæå îòâå÷àþò çà öâåò ÿè÷-
íîãî æåëòêà, çàâèñÿùóþ îò ñîäåðæàíèÿ, òèïà è ñîîòíîøå-
íèÿ êàðîòèíîèäîâ [9-10]. Äëÿ ñðàâíåíèÿ, îòêëàäûâàþòñÿ â
ÿè÷íîì æåëòêå îò ïîòðåáëÿåìîãî: 1% b-êàðîòèíà, îò 4,4%
äî 23% ëþòåèíà, 23% çåàêñàíòèíà, 37–50 % êàíòàêñàíòèíà
[11-13].

Â ñâÿçè ñ ýòèì ðàçðàáîòêà ñèñòåìû ìîíèòîðèíãà êà÷å-
ñòâà èíêóáàöèîííîãî ÿéöà ìÿñíûõ êðîññîâ ñ èñïîëüçîâàíè-
åì óðîâíåé âèòàìèíà À, Å, êàðîòèíîèäîâ è ïîêàçàòåëÿ
öâåòíîñòè ïîçâîëèò ñòàòü îñíîâîé ðàçðàáîòêè íîâîé ìåòî-
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äèêè îöåíêè è â íàñòîÿùåå âðåìÿ ÿâëÿåòñÿ àêòóàëüíîé
òåìîé èññëåäîâàíèÿ.

Ìàòåðèàë è ìåòîäû èññëåäîâàíèé

Èñïûòàíèÿ áûëè ïðîâåäåíû íà áàçå êàôåäðû êîðìëå-
íèÿ æèâîòíûõ è öåíòðå êîëëåêòèâíîãî ïîëüçîâàíèÿ ÐÃÀÓ
– ÌÑÕÀ èìåíè Ê. À. Òèìèðÿçåâà (Ìîñêâà), ÍÈÖ ×åðêèçî-
âî (Ìîñêâà), îäíîì èç êðóïíûõ èíêóáàòîðîâ â ÐÔ è Åâðîïå
"Äîíñêîé" Ãðóïïû "×åðêèçîâî" ýêñïëóàòàöèîííîé ìîùíî-
ñòüþ 240 ìëí. ÿèö ãîäîâîé çàêëàäêè, êîòîðûé íàõîäèòñÿ â
Çàäîíñêîì ðàéîíå Ëèïåöêîé îáëàñòè â 2020–2024 ãã. Îáúåê-
òîì èññëåäîâàíèÿ áûëè èíêóáàöèîííûå ÿéöà 2-õ îñíîâíûõ
çàðóáåæíûõ è îäíîãî îòå÷åñòâåííîãî êðîññà.

Áûëè èñïûòàíû èíêóáàöèîííûå ÿéöà òàêèõ ãåíåòè÷åñ-
êèõ êîìïàíèé êàê Cobb 500 îò ãîëëàíäñêîãî õîëäèíãà
"Õåíäðèêñ Äæåíåòèêñ" è áðèòàíñêîãî õîëäèíãà Aviagen
Group (Aviagen®) ñ 2020 ãîäà. Ïåðèîä ïðîâåäåíèÿ èñïûòà-
íèé – 3,5 ãîäà. Èìïîðò èíêóáàöèîííîãî ÿéöà áûë èç ñëåäó-
þùèõ ñåìè ñòðàí: Èñïàíèè, Áîëãàðèè, Ãåðìàíèè, Ñëîâà-
êèè, ×åõèè, Òóðöèè, Áåëüãèè.

Ñ 2023 ãîäà èíêóáàöèîííûå ÿéöà îòå÷åñòâåííîãî ïðî-
èçâîäèòåëÿ êðîññà Ñìåíà-9 íà ïëîùàäêå ÂÍÍÈÒÈÏ, Ñåð-
ãèåâ Ïîñàä è íà ïëîùàäêàõ áèçíåñ-ïàðòíåðîâ. Â ìîíèòî-
ðèíãîâûõ èññëåäîâàíèÿõ áûëè çàäåéñòâîâàíû èíêóáàöèîí-
íûå ÿéöà, êîòîðîå èìïîðòèðóåòñÿ èç ðàçëè÷íûõ ñòðàí è îò
îñíîâíûõ ïðîèçâîäèòåëåé òðàíñíàöèîíàëüíûõ êîìïàíèé:
êðîññà Ross 308 (èìïîðò), èíêóáàöèîííûå ÿéöà, ïîëó÷åí-
íûå îò ïðîèçâîäèòåëåé â ÐÔ (ïðîèçâåäåííûå íà òåððèòîðèè
Ðîññèè) â ïðîìûøëåííûõ óñëîâèÿõ íà êëþ÷åâûõ ïðåäïðè-
ÿòèÿõ ñòðàíû. Èíôîðìàöèþ î ïîêàçàòåëÿõ ïðîäóêòèâíîñ-
òè: âûâîäà, âûâîäèìîñòè, îïëîäîòâîðåííîñòè è äð. ïîëó÷à-
ëè èç èíêóáàòîðîâ ïî ïàðòèÿì ñ ó÷åòîì âðåìåíè íà ëîãèñòè-
êó, íåäåëå êëàäêè, ñòðàíû ïðîèçâîäèòåëÿ ñîîòâåòñòâóþùå-
ãî êðîññà. Ïîêàçàòåëè êîðìëåíèÿ ðîäèòåëüñêîãî ñòàäà ïî
ôàêòè÷åñêèì ïîêàçàòåëÿì íå èñïîëüçîâàëèñü, òàê êàê áûëè
ïðèíÿòû çà êîíñòàíòó: ñîáëþäåíèÿ êàê âñåõ òåõíîëîãè÷åñ-
êèõ ïàðàìåòðîâ, òàê è îáåñïå÷åíèÿ ðîäèòåëåé âñåìè ôè-
çèîëîãè÷åñêèìè ïîòðåáíîñòÿìè. Â èñïûòàíèÿõ áûëî çàäåé-
ñòâîâàíî ñîâðåìåííîå è òåõíîëîãè÷íîå îáîðóäîâàíèå êà-
ôåäðû êîðìëåíèÿ æèâîòíûõ è öåíòðà êîëëåêòèâíîãî ïîëüçî-
âàíèÿ "ÐÃÀÓ – ÌÑÕÀ èìåíè Ê. À. Òèìèðÿçåâà".

Èñïûòàíèÿ ïðîâîäèëè íà ñîâðåìåííîì öèôðîâîì òåñ-
òåðå ÿèö ïðîèçâîäñòâà ßïîíèè – Digital Egg Tester DET-
6500 (NABEL Co., Ltd., Kyoto, Japan). Öâåò æåëòêà àíàëèçè-
ðîâàëè ñ ïîìîùüþ YCF (DET-6500, ßïîíèÿ) è ñ èñïîëüçî-
âàíèåì ëàáîðàòîðíîé øêàëû CIE (Commission Internationale
d'Eclairage). Çíà÷åíèÿ L*, a* è b* îòðàæàþò ÿðêîñòü (0 =
÷åðíûé, 100 = áåëûé), êðàñíîòó (?a = çåëåíûé, a = êðàñíûé)
è æåëòèçíó (?b = ñèíèé, b = æåëòûé) ñîîòâåòñòâåííî. Ïðè-
áîð êàëèáðîâàëè åæåäíåâíî ïî ñòàíäàðòíîé áåëîé ïëàñòèíå
ñ õàðàêòåðèñòèêàìè Y = 94,5, x = 0,3158 è y = 0,3323. Öâåò
êàæäîãî æåëòêà ñíà÷àëà îïðåäåëÿëè ñ ïîìîùüþ øêàëû
YCF. Çàòåì ÿè÷íûå æåëòêè èç êàæäîé êëåòêè, ñîáðàííûå â
òîò æå äåíü, îáúåäèíÿëè è ñìåøèâàëè, à öâåò îïðåäåëÿëè ñ
ïîìîùüþ ëàáîðàòîðíîé øêàëû CIE. Öâåòîâîé âååð æåëòêà
DSM (ðàíåå Roche Yolk Color Fan) – ýòî 16-øêàëüíûé
öâåòîâîé èíäåêñ äëÿ îïðåäåëåíèÿ ïëîòíîñòè öâåòà æåëòêà,
øèðîêî èñïîëüçóåìûé â ïòèöåâîäñòâå ïî âñåìó ìèðó.

Àíàëèç êàðîòèíîèäîâ: èçìåíåíèÿ ñîäåðæàíèÿ êàðîòè-
íîèäîâ â ÿè÷íîì æåëòêå â òå÷åíèå ýêñïåðèìåíòàëüíîãî
ïåðèîäà îïðåäåëÿëè ñ èñïîëüçîâàíèåì ñïåêòðîôîòîìåòðè-
÷åñêîãî ìåòîäà. Êàðîòèíîèäû ýêñòðàãèðîâàëè ãåêñàíîì
ïîñëå òîãî, êàê îáðàçöû ÿè÷íîãî æåëòêà áûëè ãîìîãåíèçè-
ðîâàíû ñ 2 ìë 5% âîäíîãî ðàñòâîðà NaCl/ýòàíîëà (1:1) è
îáúåäèíåíû â ìåðíîé êîëáå îáúåìîì 10 ìë è ðàçáàâëåíû äî
îáúåìà ãåêñàíîì. Ñïåêòð ãåêñàíîâûõ ýêñòðàêòîâ èçìåðÿëñÿ
ïðè 440 íì. Îáùåå ñîäåðæàíèå êàðîòèíîèäîâ ðàññ÷èòûâà-
ëè, êàê ýêâèâàëåíòû b-êàðîòèíà (ìêã/ã) ñ èñïîëüçîâàíèåì
ðàñòâîðîâ b-êàðîòèíà ñ êîíöåíòðàöèåé â äèàïàçîíå îò 0,2
äî 2,5 ìã/ë.

Âèòàìèí Å ñîãëàñíî ÃÎÑÒ EN 12822 Ïðîäóêòû ïèùå-
âûå. Îïðåäåëåíèå ñîäåðæàíèÿ âèòàìèíà Å (àëüôà-, áåòòà-,
ãàììà- è äåëüòà-òîêîôåðîëîâ) ìåòîäîì âûñîêîýôôåêòèâ-
íîé æèäêîñòíîé õðîìàòîãðàôèè [14].

Âèòàìèí À ñîãëàñíî ÃÎÑÒ Ð 54635 Ïðîäóêòû ïèùåâûå
ôóíêöèîíàëüíûå. Ìåòîä îïðåäåëåíèÿ âèòàìèíà À [15].

Èññëåäîâàíèå ïðîâîäèëè â òðåõêðàòíîé ïîâòîðíîñòè,
êàæäàÿ èç êîòîðîé âêëþ÷àëà ïî 3 àíàëèòè÷åñêèõ ïîâòîðíî-
ñòè, â ïðåäåëàõ êàæäîãî âàðèàíòà îïûòà. Âñå ðåçóëüòàòû
îáðàáàòûâàëè ñ èñïîëüçîâàíèåì ñòàòèñòè÷åñêèõ ìåòîäîâ,
ãäå ðàññ÷èòûâàëè: ñðåäíåå, ñòàíäàðòíîå îòêëîíåíèå, ìèíè-
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ìóì, ìàêñèìóì, êîýôôèöèåíò âàðèàöèè. Äàííûå ñòàòèñòè-
÷åñêèå ïîêàçàòåëè áûëè ïðîàíàëèçèðîâàíû 3-ìÿ ñïåöèàëè-
çèðîâàííûìè ïàêåòàìè: ðîññèéñêèé ñòàòèñòè÷åñêèé ïàêåò
STADIA, STATISTICA ôèðìà StatSoft Inc. (ÑØÀ) è ïàêåò
SPSS 22 (Statistical Package for Social Science, ÑØÀ).

Â ðàáîòå èñïîëüçîâàëè òåõíîëîãèþ áåðåæíîãî îáðàùå-
íèÿ ñ îïëîäîòâîðåííûìè ÿéöàìè SANOVO Hatchery Packer
[16]. Ïðè ïðîâåäåíèè èñïûòàíèé ðóêîâîäñòâîâàëèñü: Åâðî-
ïåéñêîé êîíâåíöèåé î çàùèòå ïîçâîíî÷íûõ æèâîòíûõ, èñ-
ïîëüçóåìûõ äëÿ ýêñïåðèìåíòîâ èëè â èíûõ íàó÷íûõ öåëÿõ
(ETS N 123) [17], à òàêæå ÃÎÑÒ 34088-2017 "Ðóêîâîäñòâî
ïî ñîäåðæàíèþ è óõîäó çà ëàáîðàòîðíûìè æèâîòíûìè.
Ïðàâèëà ñîäåðæàíèÿ è óõîäà çà ñåëüñêîõîçÿéñòâåííûìè
æèâîòíûìè" [18].

Ðåçóëüòàòû èññëåäîâàíèé è îáñóæäåíèå

Ïðîâåäåííûé ìîíèòîðèíã è ñòàòèñòè÷åñêèé àíàëèç
öâåòíîñòè æåëòêà èíêóáàöèîííîãî ÿéöà ðàçëè÷íûõ êðîññîâ
èìïîðòíîãî è îòå÷åñòâåííîãî ïðîèçâîäñòâà, îòðàæàþùèõ
åå ïðî÷íîñòü ïðåäñòàâëåí â òàáë. 1.

Êîëè÷åñòâî âèòàìèíîâ â ÿéöàõ çàâèñèò íå òîëüêî îò
íàëè÷èÿ èõ â êîðìàõ äëÿ íåñóøåê, íî è îò âîçðàñòà ïòèöû,
ïîðîäû, ñåçîíà, óñëîâèé ñîäåðæàíèÿ è ò.ä. Âñå ýòè ôàêòîðû
âëèÿþò è íà èñïîëüçîâàíèå âèòàìèíîâ ðàçâèâàþùèìèñÿ
ýìáðèîíàìè âî âðåìÿ èíêóáàöèè.

Ïîêàçàíî (òàáë. 1), ÷òî ñðåäíåå çíà÷åíèå öâåòà æåëòêà
ÿèö íàõîäèëîñü íà óðîâíå 4,8 ïî âñåì êðîññàì. Êîýôôèöè-
åíòû âàðèàöèè íàõîäèëèñü îò 10 äî 35%. Ñðåäíèé óðîâåíü
êîýôôèöèåíòà âàðèàöèè íàõîäèëñÿ íà óðîâíå 16%.

Öâåò êàðîòèíîèäîâ, èñïîëüçóåìûõ äëÿ ïèãìåíòàöèè
ÿè÷íîãî æåëòêà, íàõîäÿòñÿ â äèàïàçîíå îò 400 äî 600 íì â
âèäèìîì äèàïàçîíå öâåòîâîãî ñïåêòðà. Äëÿ ÷åëîâå÷åñêîãî
ãëàçà òàêèå ñîåäèíåíèÿ èìåþò öâåò îò æåëòîãî äî êðàñíîãî.
Ëþòåèí, çåàêñàíòèí è àïîýôèð – ýòî æåëòûå êàðîòèíîèäû
(äëèíà âîëíû îò 445 äî 450 íì), òîãäà êàê êàíòàêñàíòèí –
ýòî êðàñíûé êàðîòèíîèä (äëèíà âîëíû îò 465 äî 470 íì).
Îäíàêî äëÿ êðàñíîãî êàðîòèíîèäà ñ áîëåå êðàñíîâàòûì
îòòåíêîì òðåáóåòñÿ áîëåå âûñîêàÿ ñòåïåíü âêëþ÷åíèÿ, êàê
â ñëó÷àå ñ êàïñàíòèíîì è áîëåå êðàñíàÿ – êàïñîðóáèí,
êîòîðûé â îñíîâíîì ñîäåðæèòñÿ â êðàñíîì ïåðöå. Ïèãìåí-
òàöèÿ ÿè÷íîãî æåëòêà ñîñòîèò èç äâóõ êîìïîíåíòîâ. Ïåð-
âûé ýòàï (íàçûâàåìûé ôàçîé íàñûùåíèÿ) âêëþ÷àåò îòëî-
æåíèå æåëòûõ êàðîòèíîèäîâ äëÿ ñîçäàíèÿ æåëòîé îñíîâû,
ñîîòâåòñòâóþùåé æåëòîìó öâåòó. Îöåíêà YolkFan™ îò DSM
ñîñòàâëÿåò îêîëî 7 áàëëîâ. Â íàøèõ èññëåäîâàíèÿõ ïîêàçà-
íî, ÷òî óðîâåíü öâåòíîñòè áûë â äèàïàçîíå îò 3 äî 6 ïî âñåì
êðîññàì. Âòîðîé êîìïîíåíò, èëè öâåòîâàÿ ôàçà ðåàêöèÿ íà
æåëòûå êàðîòèíîèäû, è, ñëåäîâàòåëüíî, ñî÷åòàíèå æåëòûõ
è êðàñíûõ êàðîòèíîèäîâ ïîêàçûâàþò, ÷òî âåðîÿòíåå âñåãî
äîïîëíèòåëüíî êðàñíûå êàðîòèíîèäû â êîðì ââåäåíû íå
áûëè âî âñåõ èññëåäîâàííûõ êðîññàõ. Ðîäèòåëüñêèå ñòàäà
ïîëó÷àëè êàðîòèíîèäû èç êîìïîíåíòîâ êîðìîâ òàêèõ êàê
êóêóðóçû è äðóãèå.

Óñòàíîâëåíî, (òàáë. 2), ÷òî ñðåäíåå çíà÷åíèå êàðîòèíî-
èäîâ â æåëòêå ÿèö íàõîäèëîñü íà óðîâíå 20 â äèàïàçîíå îò
15 äî 25 ìêã/ã ïî âñåì êðîññàì. Êîýôôèöèåíòû âàðèàöèè
íàõîäèëèñü îò 7 äî 23%. Ñðåäíèé óðîâåíü êîýôôèöèåíòà
âàðèàöèè íàõîäèëñÿ íà óðîâíå 15%.

Îòìå÷åíî (òàáë. 3), ÷òî ñðåäíåå çíà÷åíèå âèòàìèíà Å â
æåëòêå ÿèö íàõîäèëîñü íà óðîâíå 202 â äèàïàçîíå îò 130 äî
262 ìêã/ã ïî âñåì êðîññàì. Êîýôôèöèåíòû âàðèàöèè íàõî-
äèëèñü îò 15 äî 23%. Ñðåäíèé óðîâåíü êîýôôèöèåíòà
âàðèàöèè íàõîäèëñÿ íà óðîâíå 20%.

Â òàáë. 4 ïîêàçàíî, ÷òî ñðåäíåå çíà÷åíèå âèòàìèíà À â
æåëòêå ÿèö íàõîäèëîñü íà óðîâíå 11 â äèàïàçîíå îò 9 äî 13
ìêã/ã ïî âñåì êðîññàì.

Êîýôôèöèåíòû âàðèàöèè íàõîäèëèñü îò 5 äî 16%.

Ñðåäíèé óðîâåíü êîýôôèöèåíòà âàðèàöèè íàõîäèëñÿ íà
óðîâíå 11%.

Â öåëîì, áûëî ïðåäëîæíî óñòàíîâèòü îðèåíòèðîâî÷-
íûå ðåôåðåíòíûå çíà÷åíèÿ ïîêàçàòåëåé êà÷åñòâà ïðè çàäàí-
íûõ ïàðàìåòðàõ ïðîäóêòèâíîñòè íà óðîâíå ïîêàçàòåëÿ îï-
ëîäîòâîðåííîñòè ÿèö 95–96,5%, ïðè âûâîäå ìîëîäíÿêà îò
75 äî 85% (òàáë. 5). Ïðè äåòàëèçàöèè ïîëó÷åííîãî ôàêòè-
÷åñêîãî ìàòåðèàëà â ðåçóëüòàò øèðîêîìàñøòàáíîãî ìîíè-
òîðèíãà íàìè áûëî ïðåäëîæíî ãðåéäèðîâàòü èíêóáàöèîí-
íûå ÿéöà íà ÷åòûðå ãðåéäà: ÀÀ, À, Â, Ñ è ðàíæèðîâàòü íà
÷åòûðå ðàíãà: I, II, III, IV. Â ãðåéä çàêëàäûâàëèñü ïîêàçàòå-
ëè âûâîäà ìîëîäíÿêà, ïî ðåçóëüòàòàì îöåíîê îïðåäåëÿëè
ðàíã è âåñîìîñòü (çíà÷èìîñòü) êàæäîãî èññëåäóåìîãî ïîêà-
çàòåëÿ. Ïî ìåòîäó ðàíãîâ ýêñïåðòû îñóùåñòâëÿëè ðàíæèðî-
âàíèå (óïîðÿäî÷åíèå) èññëåäóåìûõ ïîêàçàòåëåé â çàâèñè-
ìîñòè îò èõ îòíîñèòåëüíîé çíà÷èìîñòè (ïðåäïî÷òèòåëüíî-
ñòè). Ïðè ýòîì, êàê ïðàâèëî, íàèáîëåå ïðåäïî÷òèòåëüíîìó
îáúåêòó ïðèñâàèâàåòñÿ ïåðâûé ðàíã, à íàèìåíåå ïðåäïî÷òè-
òåëüíîìó – ïîñëåäíèé, ðàâíûé ïî àáñîëþòíîé âåëè÷èíå
÷èñëó óïîðÿäî÷èâàåìûõ îáúåêòîâ. Áîëåå òî÷íûì òàêîå óïî-
ðÿäî÷åíèå ñòàíîâèòñÿ ïðè ìåíüøåì êîëè÷åñòâå ïîêàçàòå-
ëåé èññëåäîâàíèÿ, è íàîáîðîò. Ðåçóëüòèðóþùèå ðàíãè ïî-
êàçàòåëåé ðàíæèðîâàíèÿ ïî äàííûì îöåíêè îïðåäåëÿþòñÿ
êàê ñóììà ðàíãîâ äëÿ êàæäîãî ïîêàçàòåëÿ.

Âèòàìèí À, E, êàðîòèíîèäû â æåëòêå (òàáë. 5) è åãî
öâåòíîñòè áûë ïðèïèñàí I ðàíã, êàê íàèáîëåå âàæíûé äëÿ
êà÷åñòâà èíêóáàöèîííîãî ÿéöà, äðóãèå ðàíãè ïî ôèçè÷åñ-
êèì, õèìè÷åñêèì è ìåõàíè÷åñêèì ïîêàçàòåëÿì â äàííîé
ñòàòüå íà ïðèâåäåíû.

Ïîëó÷åííûå ñèñòåìàòèçèðîâàííûå ìîíèòîðèíãîâûå
äàííûå ñìîãóò ïîìî÷ü áèçíåñó àíàëèçèðîâàòü òåíäåíöèè
ðûíêà èíêóáàöèîííîãî ÿéöà. Ïîëó÷åííûå äàííûå ìîãóò
ëå÷ü â îñíîâó ïåðåñìîòðà óñòàðåâøèõ ïîêàçàòåëåé òàêèõ êàê
êèñëîòíîå ÷èñëî è äð. Ïîëó÷åííûå äàííûå â áóäóùåì ñìî-
ãóò ñôîðìèðîâàòü ôàêòîëîãè÷åñêóþ áàçó ê ðàçðàáîòêå íî-
âûõ ñîâðåìåííûõ íîðìàòèâíûõ äîêóìåíòîâ è ñòàíäàðòîâ
(ÎÑÒ, ÃÎÑÒ èëè äð.) íà èíêóáàöèîííîå ÿéöî. Ïîëó÷åííûå
äàííûå ïîçâîëèëè ïðîâåñòè àíàëèç è äàòü ðåêîìåíäàöèè î
ïðåèìóùåñòâàõ íåäîñòàòêàõ êà÷åñòâà èíêóáàöèîííûõ ÿèö,
ïðîèçâîäèìûõ êàê â ÐÔ, òàê è èìïîðòíûõ.

Ïîëó÷åííûå äàííûå ïîçâîëÿò èñïîëüçîâàòü èñêóññò-
âåííûé èíòåëëåêò è ñòðîèòü ïðîãíîñòè÷åñêèå ìîäåëè â
òåõíîëîãèè èíêóáàöèè ÿèö – ïðîãíîçèðîâàòü âåðîÿòíîñòè è
ýôôåêòèâíîñòè âûâîäà.  Â öåëîì ïåðñïåêòèâíàÿ ìîäåëü
ìîæåò èìåòü îñíîâó ïðåäëîæåííîé, à òàêæå äîëæíà áûòü
ïîñòðîåíà ñ èñïîëüçîâàíèåì èñêóññòâåííîãî èíòåëëåêòà è
âêëþ÷àòü: ëàáîðàòîðíûå èñïûòàíèÿ èíêóáàöèîííûõ ÿèö;
âûáîð êëþ÷åâûõ ïàðàìåòðîâ êà÷åñòâà ñ èñïîëüçîâàíèå
ìîäåëåé êâàëèìåòðèè; àâòîìàòèçèðîâàííóþ ñîðòèðîâêó è
îòáîð ÿèö; êëàññèôèêàöèþ ÿèö; îïðåäåëÿòü ïîë ýìáðèîíîâ;
ïðîâîäèòü îöåíêó ýòîëîãè÷åñêèõ ïàðàìåòðîâ äëÿ ïðîãíîçè-
ðîâàíèÿ ðàçâèòèÿ ìîëîäíÿêà, êîíòðîëþ çäîðîâüÿ öûïëÿò.
Ñîçäàííûå ìîäåëè, âîçìîæíî, ìîãóò áûòü ïðèãîäíû äëÿ
ìîäåëèðîâàíèÿ ïðîèçâîäñòâåííûõ ñöåíàðèåâ, à ôåðìåðû è
êîìïàíèè ìîãóò èñïîëüçîâàòü ïðîãíîñòè÷åñêèå ìîäåëè äëÿ
ïðèíÿòèÿ ñòðàòåãèé, ìèíèìèçèðóþùèõ íåãàòèâíîå âëèÿ-
íèå îïðåäåëåííûõ ñöåíàðèåâ.

Çàêëþ÷åíèå

Ìîíèòîðèíãîâûå äàííûå ñîäåðæàò ñòàòèñòè÷åñêè îá-
ðàáîòàííóþ èíôîðìàöèþ, ïðèìåíåíèå êîòîðîé íà ïðàêòè-
êå ñóùåñòâåííî ïîâûøàåò ýôôåêòèâíîñòü ïðîäóêòèâíûõ
ïîêàçàòåëåé èíêóáàöèè â ìÿñíîì ïòèöåâîäñòâå ïðè çàäàí-
íûõ ïàðàìåòðàõ ïðîäóêòèâíîñòè îïëîäîòâîðåííîñòü ÿèö –
95–96,5%, ïðè âûâîäå ìîëîäíÿêà îò 75 äî 85% ïðè ñëåäó-
þùèõ êîíöåíòðàöèÿõ êàðîòèíîèäîâ ìêã/ã: îò 19 äî 22;
âèòàìèíà Å îò 150 äî 300; âèòàìèíà À îò 10,30 äî 13,50.
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Óðîâåíü öâåòíîñòè æåëòêà ìîæåò áûòü óñòàíîâëåí îò 4,30
äî 5,80. Ðåêîìåíäóåòñÿ èñïîëüçîâàòü ìîäåëü, ïðè êîòîðîé
èíêóáàöèîííûå ÿéöà ñëåäóåò ãðåéäèðîâàòü íà ÷åòûðå ãðåé-
äà: ÀÀ, À, Â, Ñ è ðàíæèðîâàòü íà ÷åòûðå ðàíãà: I, II, III, IV.
Ëó÷øèìè âàðèàíòàìè ïî ïðîäóêòèâíîñòè åñòü ðàíã ÀÀ,
áîëåå çíà÷èìûìè ïîêàçàòåëÿìè åñòü I, ìåíåå çíà÷èìûì
ðàíã IV. Âûøå èçó÷åííûì ïîêàçàòåëÿì ñëåäóåò ïðèïèñàòü
ðàíã I. Ïðåäëîæåíî èçìåíèòü óðîâíè âèòàìèíîâ À, Å, è
êàðîòèíîèäîâ â ñòîðîíó ïîâûøåíèÿ â ñòàíäàðòå íà èíêóáà-
öèîííûå ÿéöà. Íà îñíîâàíèè ïîëó÷åííûõ ðåçóëüòàòîâ âîç-
ìîæíî ïîñòðîèòü ìîäåëü ãðåéäèðîâàíèÿ è ðàíæèðîâàíèÿ ñ
èñïîëüçîâàíèåì èñêóññòâåííîãî èíòåëëåêòà äëÿ ïðåäñêàçà-
íèé ïîêàçàòåëåé ïðîäóêòèâíîñòè – âûâîä è âûâîäèìîñòè, à
òàêæå ïðîãíîçèðîâàíèÿ æèçíåñïîñîáíîñòè ìîëîäíÿêà â
ðàííåì ïîñòàíàëüíîì îíòîãåíåçå. Ðåêîìåíäóåòñÿ èçìåíèòü
ñòàíäàðò íà èíêóáàöèîííûå ÿéöà, êîòîðûé äåéñòâóåò ñ 2003
ãîäà ñ âíåñåíèåì îáíîâëåííûõ ïîêàçàòåëåé êà÷åñòâà.

Ðàáîòà  âûïîëíåíà â ðàìêàõ Òåìàòè÷åñêîãî ïëàíà-
çàäàíèÿ íà âûïîëíåíèå íàó÷íî-èññëåäîâàòåëüñêèõ ðàáîò
ïî çàêàçó Ìèíñåëüõîçà Ðîññèè çà ñ÷åò ñðåäñòâ ôåäåðàëü-
íîãî áþäæåòà â 2024 ãîäó
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;25(16):3607.  doi: 10.3390/molecules25163607
11.Effect of increasing doses of marigold (Tagetes erecta) flower extract
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JAFS/65588/2016 Corpus ID: 55445388
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A. [et al.] // Trends in Food Science & Technology 106(December):391-
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13.Feed additives for influencing chicken meat and egg yolk color. In
Handbook on Natural Pigments in Food and Beverages / Grashorn, M. [et
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Ðåçþìå. Â ñâåòå íîâûõ çíàíèé î ãåíåòè÷åñêîì ìíîãîîá-
ðàçèè Bovine leukemia virus òðåáóåòñÿ äàëüíåéøåå ðàçâèòèå
åãî ãåíîòèïè÷åñêîé êëàññèôèêàöèè è ãåíîèäåíòèôèêàöè-
îííûõ ïîäõîäîâ, ïðåèìóùåñòâåííî áàçèðóþùèõñÿ êàê íà
ôèëîãåíåòè÷åñêîì àíàëèçå ëîêóñà env-ãåíà BLV, òàê è ÏÖÐ-
ÏÄÐÔ-ãåíîòèïèðîâàíèè äàííîãî âèðóñíîãî ïàòîãåíà. Öåëü
íàñòîÿùåãî èññëåäîâàíèÿ ñîñòîÿëà â ðàçðàáîòêå îáíîâëåí-
íîé ñòðàòåãèè ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ Bovine leukemia
virus, óñîâåðøåíñòâîâàííîé ñ ó÷åòîì ïîïîëíÿåìûõ äàííûõ
î ãåíåòè÷åñêîì ìíîãîîáðàçèè öèðêóëèðóþùèõ â ìèðå ãåíî-
òèïîâ BLV è â ñîîòâåòñòâèè ñ ñîâðåìåííîé ôèëîãåíåòè÷åñ-
êîé êëàññèôèêàöèåé âîçáóäèòåëÿ. Íà îñíîâàíèè èíòåðïðå-
òàöèè ÏÖÐ-ÏÄÐÔ-ïðîôèëåé íóêëåîòèäíûõ ïîñëåäîâàòåëü-
íîñòåé ëîêóñà env-ãåíà 1148 èçîëÿòîâ BLV, ðàññ÷èòàííûõ
ïî èäåíòèôèêàöèîííî çíà÷èìûì ðåñòðèêòàçàì, â îáíîâ-
ëåííîé ñòðàòåãèè ãåíîòèïèðîâàíèÿ âîçáóäèòåëÿ îñòàâëåíû
ëèøü íàèáîëåå èíôîðìàòèâíûå èç íèõ: SspI, HphI, HaeIII,
BstYI, DdeI, HpyCH4III è AluI. Ïðè ýòîì îñíîâíûì îòëè÷è-

Äëÿ öèòèðîâàíèÿ / For citation

åì îáíîâëåííîé ñòðàòåãèè ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ
BLV îò ïðåäøåñòâóþùåé ÿâëÿåòñÿ çàìåíà ðåñòðèêòàçû PvuII
íà AluI è îáåñïå÷åíèå ïîëíîé ñîãëàñîâàííîñòè ñ ñîâðåìåí-
íîé ôèëîãåíåòè÷åñêîé êëàññèôèêàöèåé âîçáóäèòåëÿ. Àëü-
òåðíàòèâíàÿ ñòðàòåãèÿ ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ, ðà-
íåå ïðåäëîæåííàÿ ÿïîíñêèìè èññëåäîâàòåëÿìè, òàêæå áà-
çèðóåòñÿ íà 7 ýíäîíóêëåàçàõ ðåñòðèêöèè, íî ïðåèìóùå-
ñòâåííî äðóãîãî ñîñòàâà: BmrI, AlwI, HphI, TaqI, PvuII,
BamHI è MseI. Äîïîëíèòåëüíî ïðîâåäåííûé àíàëèç åå èäåí-
òèôèêàöèîííîãî ïîòåíöèàëà óêàçûâàåò íà íåñïîñîáíîñòü
àëüòåðíàòèâíîé ñòðàòåãèè ãåíîòèïèðîâàíèÿ èäåíòèôèöè-
ðîâàòü ðÿä ïðåäñòàâèòåëåé 1-ãî, 6-ãî, 8-ãî è 12-ãî ãåíîòè-
ïîâ BLV. Ïðè ôèëîãåíåòè÷åñêîì àíàëèçå ãåíåòè÷åñêîãî

An updated PCR-RFLP genotyping
strategy for BLV consistent with its
phylogenetic classification

Vafin R.R., Gilmanov Kh.Kh., Shastin P.N.
FSBSI FSC VIEV RAS, Moscow, Russia

Key  words: BLV, isolate, env, gene, genotype, PCR,
RFLP, phylogenetic analysis

Abstract. In light of new knowledge about the genetic
diversity of Bovine leukemia virus, further development of its
genotypic classification and genoidentification approaches is
required, mainly based on both phylogenetic analysis of the BLV
env gene locus and PCR-RFLP genotyping of this viral pathogen.
The aim of this study was to develop an updated strategy for PCR-
RFLP genotyping of Bovine leukemia virus, improved taking
into account the growing data on the genetic diversity of BLV
genotypes circulating worldwide and in accordance with the
modern phylogenetic classification of the pathogen. Based on the
interpretation of PCR-RFLP profiles of nucleotide sequences of
the env gene locus of 1148 BLV isolates calculated using
restriction endonucleases of significant identification, only the
most informative ones were left in the updated strategy of
genotyping the pathogen: SspI, HphI, HaeIII, BstYI, DdeI,
HpyCH4III, and AluI. The main difference between the updated
strategy of PCR-RFLP genotyping of BLV and the previous one
is the replacement of the restriction enzyme PvuII with AluI and
ensuring full consistency with the modern phylogenetic
classification of the pathogen. An alternative strategy of PCR-
RFLP genotyping, previously proposed by Japanese researchers,
is also based on 7 restriction endonucleases, but mainly of a
different composition: BmrI, AlwI, HphI, TaqI, PvuII, BamHI,
and MseI. An additional analysis of its identification potential
indicates the inability of the alternative genotyping strategy to
identify a number of representatives of the 1st, 6th, 8th, and 12th
BLV genotypes. In the phylogenetic analysis of the genetic
diversity of representatives of the studied pathogen for their
genotypic affiliation, the nucleotide sequences of the env gene
locus of typical isolates of the known BLV genotypes were used
as references. The new 13th BLV genotype characterized in this
work occupies an intermediate position between the 2nd and 3rd
genotypes of the pathogen. The final decision on the genotypic
affiliation of its two isolates (33392_2012 and 25633_2013)
isolated by Italian researchers should be made based on the
results of the analysis of their longer env gene locus or the full
genome sequence, which have not yet been deposited in
bioinformatics resources.

Îáíîâëåííàÿ ñòðàòåãèÿ ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ
BLV, ñîãëàñîâàííàÿ ñ åãî ôèëîãåíåòè÷åñêîé êëàññèôèêà-
öèåé / Âàôèí Ð.Ð. [è äð.]  // Âåòåðèíàðèÿ è êîðìëåíèå. –
2025. – ¹2. – Ñ.14–19.

An updated PCR-RFLP genotyping strategy for BLV
consistent with its phylogenetic classification / Vafin R.R.
[et.al.] // Veterinaria i kormlenie. – 2025. – ¹2. – P.14–19.

Âàôèí Ð.Ð.
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ðàçíîîáðàçèÿ ïðåäñòàâèòåëåé èçó÷àåìîãî âîçáóäèòåëÿ íà
ïðåäìåò èõ ãåíîòèïè÷åñêîé ïðèíàäëåæíîñòè â êà÷åñòâå
ðåôåðåíñíûõ èñïîëüçîâàíû íóêëåîòèäíûå ïîñëåäîâàòåëü-
íîñòè ëîêóñà env-ãåíà  òèïîâûõ èçîëÿòîâ èçâåñòíûõ ãåíîòè-
ïîâ BLV. Îõàðàêòåðèçîâàííûé â íàñòîÿùåé ðàáîòå íîâûé
13-ûé ãåíîòèï BLV çàíèìàåò ïðîìåæóòî÷íîå ïîëîæåíèå
ìåæäó 2-ûì è 3-èì ãåíîòèïàìè âîçáóäèòåëÿ. Îêîí÷àòåëü-
íîå ðåøåíèå ïî ãåíîòèïè÷åñêîé ïðèíàäëåæíîñòè äâóõ åãî
èçîëÿòîâ (33392_2012 è 25633_2013), âûäåëåííûõ èòàëü-
ÿíñêèìè èññëåäîâàòåëÿìè, ñëåäóåò ïðèíÿòü ïî ðåçóëüòàòàì
àíàëèçà èõ ëîêóñà env-ãåíà áîëåå ïðîòÿæåííîé äëèíû èëè
ïîëíîãåíîìíîé ïîñëåäîâàòåëüíîñòè, ïîêà íå äåïîíèðîâàí-
íûõ â áèîèíôîðìàöèîííûå ðåñóðñû.

Ââåäåíèå

Bovine leukemia virus (BLV) – ðåòðîâèðóñíàÿ èíôåêöèÿ,
ïðåèìóùåñòâåííî ïîðàæàþùàÿ êðóïíûé ðîãàòûé ñêîò, è
âûçûâàþùàÿ ýíçîîòè÷åñêèé ëåéêîç – õðîíè÷åñêîå çàáîëå-
âàíèå îïóõîëåâîé ïðèðîäû, õàðàêòåðèçóþùååñÿ çëîêà÷å-
ñòâåííûì ðàçðàñòàíèåì êëåòîê êðîâåòâîðíîé òêàíè ñ íàðó-
øåíèåì èõ ñîçðåâàíèÿ [1, 2].

Ïîâñåìåñòíîå ðàñïðîñòðàíåíèå âîçáóäèòåëÿ ñ åãî ðåãè-
ñòðàöèåé â áîëüøèíñòâå ñòðàí ìèðà ñ ðàçâèòûì ìîëî÷íûì
ñêîòîâîäñòâîì ïîáóæäàåò íàó÷íîå ñîîáùåñòâî âåòåðèíàð-
íûõ ëåéêîçîëîãîâ ê èçó÷åíèþ ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ
BLV, çíàíèÿ î êîòîðîì ðàçâèâàþò åãî ãåíîòèïè÷åñêóþ
êëàññèôèêàöèþ è ãåíîèäåíòèôèêàöèîííûå ïîäõîäû, à òàê-
æå ìîãóò ó÷èòûâàòüñÿ ïðè ðàçðàáîòêå ñðåäñòâ ñïåöèôè÷åñ-
êîé ïðîôèëàêòèêè [3, 4].

Ãåíîòèïè÷åñêàÿ êëàññèôèêàöèÿ BLV ãëàâíûì îáðàçîì
îïèðàåòñÿ íà ôèëîãåíåòè÷åñêèé àíàëèç ñåêâåíèðóåìûõ íóê-
ëåîòèäíûõ ïîñëåäîâàòåëüíîñòåé ëîêóñà env-ãåíà, äî íåäàâ-
íåãî âðåìåíè îáîñíîâûâàâøèé ñóùåñòâîâàíèå íå ìåíåå 12
ãåíîòèïîâ âîçáóäèòåëÿ, ïîñëåäíèé èç êîòîðûõ áûë âûÿâëåí
è îõàðàêòåðèçîâàí èññëåäîâàòåëÿìè èç Êàçàõñòàíà è Ïîëüøè
[5], à ïðåäûäóùèå ÷åòûðå ó÷åíûìè èç Êèòàÿ (11-ûé ãåíî-
òèï) [6], Òàéëàíäà è Þæíîé Êîðåè (10-ûé ãåíîòèï) [7],
Àðãåíòèíû, ×èëè è ßïîíèè (9-ûé ãåíîòèï) [8], Õîðâàòèè,
Ïîëüøè è Ðîññèè (8-îé ãåíîòèï) [9-11].

ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèå BLV – ãåíîèäåíòèôèêà-
öèîííûé ïîäõîä, îñíîâàííûé íà ýíäîíóêëåàçíîì ðàñùåï-
ëåíèè àìïëèêîíà ëîêóñà env-ãåíà äëèíîé 444 bp ïîäîáðàí-
íûìè ðåñòðèêòàçàìè [12]. Ñðåäè ìíîæåñòâà èçâåñòíûõ ñòðà-
òåãèé äàííîãî ãåíîèäåíòèôèêàöèîííîãî ïîäõîäà ê òèïèçà-
öèè BLV, ïðåèìóùåñòâåííî îòëè÷àþùèõñÿ ñîñòàâîì ýíäî-
íóêëåàç, íà ñåãîäíÿøíèé äåíü íàèáîëåå öåííû òå èç íèõ,
êîòîðûå îðèåíòèðîâàíû íà ñîãëàñîâàííîñòü ñ ôèëîãåíåòè-
÷åñêîé êëàññèôèêàöèåé âîçáóäèòåëÿ.  Îäíàêî è îíè òðåáó-
þò äàëüíåéøåãî ðàçâèòèÿ â ñâåòå íîâûõ çíàíèé î ãåíåòè÷åñ-
êîì ðàçíîîáðàçèè BLV [13-15].

Öåëü èññëåäîâàíèÿ – ðàçðàáîòêà îáíîâëåííîé ñòðàòå-
ãèè ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ Bovine leukemia virus,
óñîâåðøåíñòâîâàííîé ñ ó÷åòîì ïîïîëíÿåìûõ äàííûõ î ãå-
íåòè÷åñêîì ìíîãîîáðàçèè öèðêóëèðóþùèõ â ìèðå ãåíîòè-
ïîâ BLV è â ñîîòâåòñòâèè ñ ñîâðåìåííîé ôèëîãåíåòè÷åñêîé
êëàññèôèêàöèåé âîçáóäèòåëÿ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ

Ðàáîòà âûïîëíåíà â ëàáîðàòîðèè ëåéêîçîëîãèè
ÔÃÁÍÓ ÔÍÖ ÂÈÝÂ ÐÀÍ.

Ïðîâåäåíèå "âëîæåííîé" ÏÖÐ ñ îáðàçöàìè ýêñòðàãèðî-
âàííîé ïðîâèðóñíîé ÄÍÊ BLV îñóùåñòâëÿåòñÿ êîìïëåê-
òîì ðåàãåíòîâ (ñòåðèëüíàÿ âîäà, Taq ÄÍÊ ïîëèìåðàçà ñî
ñòàíäàðòíûì áóôåðîì, ñìåñü dNTPs, "âíåøíèå" è "âíóòðåí-
íèå" ïðàéìåðû) äëÿ ïðèãîòîâëåíèÿ ðåàêöèîííîé ñìåñè,
ïðèâîäÿùåé ê ôèíàëüíîé àìïëèôèêàöèè ÏÖÐ-ïðîäóêòà
ëîêóñà env-ãåíà âîçáóäèòåëÿ äëèíîé 444 bp [14].

Îáíîâëåííàÿ íàìè ñòðàòåãèÿ ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðî-

âàíèè BLV ïðåäóñìàòðèâàåò èñïîëüçîâàíèå 7 ýíäîíóêëåàç
ðåñòðèêöèè: SspI, HphI (èçîøèçîìåð AsuHPI), HaeIII, BstYI
(èçîøèçîìåð BstX2I), DdeI (èçîøèçîìåð BstDEI), HpyCH4III
(èçîøèçîìåð Bst4CI) è AluI. Àëüòåðíàòèâíàÿ ñòðàòåãèÿ
ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ BLV, ðàíåå ïðåäëîæåííàÿ
ÿïîíñêèìè èññëåäîâàòåëÿìè [15], òàêæå ïðåäóñìàòðèâàåò
ïðèìåíåíèå 7 ðåñòðèêòàç, íî ïðåèìóùåñòâåííî äðóãîãî
ñîñòàâà: BmrI, AlwI, HphI, TaqI, PvuII, BamHI è MseI.

Äåòåêöèÿ ÏÖÐ-ïðîäóêòîâ è ÏÖÐ-ÏÄÐÔ-ôðàãìåíòîâ
âûïîëíÿåòñÿ ìåòîäîì ãîðèçîíòàëüíîãî ýëåêòðîôîðåçà â 2,5
% àãàðîçíîì ãåëå â áóôåðå ÒBE ñ áðîìèñòûì ýòèäèåì ñ
âèçóàëèçàöèåé ýëåêòðîôîðåãðàìì â ÓÔ-òðàíñèëëþìèíà-
òîðå. Ðàçìåð öåëüíûõ è ðàñùåïëåííûõ àìïëèêîíîâ îïðåäå-
ëÿåòñÿ ñîïîñòàâëåíèåì ñ ÄÍÊ-ìàðêåðàìè.

Ïîèñê, âûðàâíèâàíèå è ôèëîãåíåòè÷åñêèé àíàëèç äåïî-
íèðîâàííûõ â GenBank NCBI ñåêâåíèðîâàííûõ íóêëåîòèä-
íûõ ïîñëåäîâàòåëüíîñòåé ëîêóñà env-ãåíà èçîëÿòîâ BLV,
ôëàíêèðóåìûõ "âíóòðåííèìè" ïðàéìåðàìè, ïðîâåäåí ñ èñ-
ïîëüçîâàíèåì ïðîãðàìì BLAST, CLUSTALW è MEGA-4.

Ðåñòðèêöèîííîå êàðòèðîâàíèå è ìîäåëèðîâàíèå ãåíå-
ðèðóåìûõ ñ îòîáðàííûìè ðåñòðèêòàçàìè ÏÖÐ-ÏÄÐÔ-ïðî-
ôèëåé ëîêóñà env-ãåíà BLV äëèíîé 444 bp âûïîëíåíî â
ïðîãðàììå NEBcutter V2.0.

Ðåçóëüòàòû è èõ îáñóæäåíèå

Èíòåðïðåòàöèÿ ÏÖÐ-ÏÄÐÔ-ïðîôèëåé íóêëåîòèäíûõ
ïîñëåäîâàòåëüíîñòåé ëîêóñà env-ãåíà 1148 èçîëÿòîâ BLV,
ðàññ÷èòàííûõ ïî èäåíòèôèêàöèîííî çíà÷èìûì ðåñòðèêòà-
çàì, ïîçâîëèëà îñòàâèòü ëèøü íàèáîëåå èíôîðìàòèâíûå èç
íèõ â îáíîâëåííîé ñòðàòåãèè ãåíîòèïèðîâàíèÿ âîçáóäèòå-
ëÿ. Èõ ïåðå÷åíü è ãåíåðèðóåìûå èìè êîìáèíàöèè env-ÏÖÐ-
ÏÄÐÔ-ïðîôèëåé 100 òèïîâûõ èçîëÿòîâ BLV ïðåäñòàâëåíû
â òàáëèöå 1.

Îñíîâíîå îòëè÷èå îáíîâëåííîé ñòðàòåãèè ÏÖÐ-ÏÄÐÔ-
ãåíîòèïèðîâàíèÿ BLV îò ïðåäøåñòâóþùåé [14] çàêëþ÷àåò-
ñÿ â çàìåíå ýíäîíóêëåàçû ðåñòðèêöèè PvuII íà AluI ñ îáåñ-
ïå÷åíèåì åå ïîëíîé ñîãëàñîâàííîñòè ñ ñîâðåìåííîé ôèëî-
ãåíåòè÷åñêîé êëàññèôèêàöèåé âîçáóäèòåëÿ.

Ïðåäñòàâëåííàÿ â òàáëèöå 1 èíôîðìàöèÿ óêàçûâàåò íà
íàëè÷èå ó 1-ãî ãåíîòèïà BLV âîñåìíàäöàòè êîìáèíàöèé
env-ÏÖÐ-ÏÄÐÔ-ïðîôèëåé (K1-18), 2-ãî ãåíîòèïà – ïÿòè
êîìáèíàöèé (Ê19-23), 3-ãî ãåíîòèïà – ïÿòè êîìáèíàöèé
(Ê24-28), 4-ãî ãåíîòèïà – ñåìíàäöàòè êîìáèíàöèé (Ê29-
45), 5-ãî ãåíîòèïà – òð¸õ êîìáèíàöèé (Ê46-48), 6-ãî ãåíîòè-
ïà – ÷åòûðíàäöàòè êîìáèíàöèé (Ê49-62), 7-ãî ãåíîòèïà –
äâàäöàòè êîìáèíàöèé (Ê63-82), 8-ãî ãåíîòèïà – øåñòè
êîìáèíàöèé (Ê83-88), 9-ãî ãåíîòèïà – äâóõ êîìáèíàöèé
(Ê89-90), 10-ãî ãåíîòèïà – ñåìè êîìáèíàöèé (Ê91-97), 11-
ãî ãåíîòèïà – îäíîé êîìáèíàöèè (Ê98), 12-ãî ãåíîòèïà –
îäíîé êîìáèíàöèè (Ê99), è 13-ãî ãåíîòèïà – îäíîé êîìáè-
íàöèè (Ê100), ñîîòâåòñòâåííî.

ÏÖÐ-ÏÄÐÔ-ïðîôèëè íóêëåîòèäíûõ ïîñëåäîâàòåëüíî-
ñòåé ëîêóñà env-ãåíà 100 òèïîâûõ èçîëÿòîâ BLV äîïîëíè-
òåëüíî áûëè ðàññ÷èòàíû ïî 7 ýíäîíóêëåàçàì ðåñòðèêöèè èç
ñîñòàâà àëüòåðíàòèâíîé ñòðàòåãèè ãåíîòèïèðîâàíèÿ, ïðåä-
ëîæåííîé ÿïîíñêèìè èññëåäîâàòåëÿìè. Èõ ïåðå÷åíü è ëèøü
ãåíåðèðóåìûå èìè ñõîæèå êîìáèíàöèè env-ÏÖÐ-ÏÄÐÔ-
ïðîôèëåé ïðåäñòàâëåíû â òàáëèöå 2.

Ñâåäåíèÿ, ïðåäñòàâëåííûå â òàáëèöå 2,  ñâèäåòåëüñòâó-
þò î íåâîçìîæíîñòè äèôôåðåíöèðîâàòü òèïîâûå èçîëÿòû
(M1/ELG_Cro/08, 3–43 è ELG_Cro/VRA/09) 8-ãî ãåíîòèïà
BLV îò òèïîâîãî èçîëÿòà (485) 1-ãî ãåíîòèïà BLV, à òàêæå
òèïîâûå èçîëÿòû 6-ãî (FV_2015), 8-ãî (N174) è 12-ãî
(7S_BKO) ãåíîòèïîâ BLV äðóã îò äðóãà, ââèäó èäåíòè÷íûõ
êîìáèíàöèé ÏÖÐ-ÏÄÐÔ-ïðîôèëåé.

Ïðåäñòàâëÿåòñÿ ïðîáëåìàòè÷íûì è äèôôåðåíöèàöèÿ
òèïîâîãî èçîëÿòà Pucallpa-7 6-ãî ãåíîòèïà BLV îò òèïîâîãî
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èçîëÿòà MKC2137 8-ãî ãåíîòèïà BLV ââèäó ñõîæåñòè èõ
êîìáèíàöèé ÏÖÐ-ÏÄÐÔ-ïðîôèëåé.

Òàêèì îáðàçîì, ïîëó÷åííûå íàìè ñâåäåíèÿ ïîäòâåðæ-
äàþò äàííûå ÿïîíñêèõ èññëåäîâàòåëåé [15] î òîì, ÷òî ïðåä-
ëîæåííàÿ èìè ñòðàòåãèÿ ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ,
òàêæå áàçèðóþùàÿñÿ íà 7 ýíäîíóêëåàçàõ ðåñòðèêöèè, íî
ïðåèìóùåñòâåííî äðóãîãî ñîñòàâà, íå ñïîñîáíà èäåíòèôè-
öèðîâàòü ðÿä ïðåäñòàâèòåëåé 1-ãî, 6-ãî è 8-ãî ãåíîòèïîâ
BLV, à ñîãëàñíî îáíîâëåííîé èíôîðìàöèè, è ïðåäñòàâèòå-
ëåé 12-ãî ãåíîòèïà, ñîîòâåòñòâåííî.

Íóêëåîòèäíûå ïîñëåäîâàòåëüíîñòè ëîêóñà env-ãåíà ïå-
ðå÷èñëåííûõ òèïîâûõ èçîëÿòîâ èçâåñòíûõ ãåíîòèïîâ BLV
(òàáëèöà 1) èñïîëüçîâàíû â êà÷åñòâå ðåôåðåíñíûõ ïðè
ôèëîãåíåòè÷åñêîì àíàëèçå ãåíåòè÷åñêîãî ðàçíîîáðàçèÿ

ïðåäñòàâèòåëåé èçó÷àåìîãî âîçáóäèòåëÿ íà ïðåäìåò èõ ãå-
íîòèïè÷åñêîé ïðèíàäëåæíîñòè (ðèñ. 1).

Öèðêóëÿðíàÿ äåíäðîãðàììà ïðåäñòàâèòåëåé òðèíàäöà-
òè ãåíîòèïîâ BLV, ïîñòðîåííàÿ íà îñíîâàíèè ôèëîãåíåòè-
÷åñêîãî àíàëèçà ëîêóñà env-ãåíà, ïðåäñòàâëåíà íà ðèñóíêå 1,
ãäå ñðåäè òèïîâûõ èçîëÿòîâ (òàáëèöà 1) ôèãóðèðóþò è
ðåêîìáèíàíòíûå èçîëÿòû [16], îòìå÷åííûå çíàêîì "+": 1S-
c2 (JQ353638, 7-îé ãåíîòèï, Ê65),  1S-c9 (JQ353640, 4-ûé
ãåíîòèï, Ê41), 1S-c11 (JQ353646, 4-ûé ãåíîòèï, Ê29), 1S-c1
(JQ353649, 4-ûé ãåíîòèï, Ê45), 4T-c19 (JQ353655, 7-îé
ãåíîòèï, Ê73), 4T-c1 (JQ353658, 4-ûé ãåíîòèï, Ê45), 4T-
c20 (JQ353661, 7-îé ãåíîòèï, Ê73) è 4T-c21 (JQ353663, 7-
îé ãåíîòèï, Ê73).

Òèïîâîé èçîëÿò 33392_2012 (LT970918) âìåñòå ñ ãîìî-
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Ðèñ. 2. Ðàäèàëüíàÿ äåíäðîãðàììà ïðåäñòàâèòåëåé 2-ãî, 3-ãî è 13-ãî ãåíîòèïîâ BLV, ïîñòðîåííàÿ íà îñíîâàíèè
ôèëîãåíåòè÷åñêîãî àíàëèçà ëîêóñà env-ãåíà (MEGA-4, àëãîðèòì NJ, 400 nt, 61 seq)

Fig. 2. Radial dendrogram of representatives of the 2nd, 3rd and 13th genotypes of BLV, constructed on the basis of phylogenetic
analysis of the env gene locus (MEGA-4, NJ algorithm, 400 nt, 61 seq)

Ðèñ. 1. Öèðêóëÿðíàÿ äåíäðîãðàììà ïðåäñòàâèòåëåé èçâåñòíûõ ãåíîòèïîâ BLV, ïîñòðîåííàÿ íà îñíîâàíèè ôèëîãåíåòè-
÷åñêîãî àíàëèçà ëîêóñà env-ãåíà (MEGA-4, àëãîðèòì NJ, 400 nt, 106 seq)

Fig. 1. Circular dendrogram of representatives of known BLV genotypes, constructed on the basis of phylogenetic analysis of
the env gene locus (MEGA-4, NJ algorithm, 400 nt, 106 seq)
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ëîãè÷íûì åìó èçîëÿòîì 25633_2013 (LT970925), çàíèìàþ-
ùèå ïðîìåæóòî÷íîå ïîëîæåíèå ìåæäó 2-ûì è 3-èì ãåíîòè-
ïàìè â ïîñòðîåííîé íà îñíîâàíèè ôèëîãåíåòè÷åñêîãî àíà-
ëèçà ëîêóñà env-ãåíà ðàäèàëüíîé äåíäðîãðàììå (ðèñ. 2),
ñîîòíåñåíû íàìè â íîâûé 13-ûé ãåíîòèï BLV, ïðè òîì ÷òî
èçíà÷àëüíî îíè áûëè îõàðàêòåðèçîâàíû êàê ïðåäñòàâèòåëè
2-ãî ãåíîòèïà èòàëüÿíñêèìè èññëåäîâàòåëÿìè [17], íåïîñ-
ðåäñòâåííî âûäåëèâøèìè äàííûå èçîëÿòû.

Âíóòðè- è ìåæãåíîòèïè÷åñêàÿ ãåòåðîãåííîñòü ïðåäñòà-
âèòåëåé 2-ãî, 3-ãî è 13-ãî ãåíîòèïîâ BLV ïî env-ãåíó, êàê â
ïðîöåíòíîì (%), òàê è â êîëè÷åñòâåííîì âûðàæåíèè àìèíî-
êèñëîòíûõ (à) è íóêëåîòèäíûõ (í) çàìåí, îòðàæåíà â òàáëè-
öå 3.

Äàííûå ïðåäñòàâëåííûå â òàáëèöå 3, òàêæå ïîäòâåðæ-
äàþò íàõîæäåíèå 13-ãî ãåíîòèïà â ïðîìåæóòî÷íîì ïîëî-
æåíèè ìåæäó 2-ûì è 3-èì ãåíîòèïàìè BLV. Îäíàêî îíè
áûëè ïîëó÷åíû â ðåçóëüòàòå áèîèíôîðìàöèîííîãî àíàëèçà
ëîêóñà env-ãåíà îãðàíè÷åííîé äëèíû (400 íóêëåîòèäîâ), ïî
êîòîðîé âûñòðàèâàëèñü è ïðåäñòàâëåííûå äåíäðîãðàììû.
Ïîýòîìó äëÿ îêîí÷àòåëüíîãî ðåøåíèÿ ïî ãåíîòèïè÷åñêîé
ïðèíàäëåæíîñòè èçîëÿòîâ 33392_2012 è 25633_2013 öåëå-
ñîîáðàçíî ïðîàíàëèçèðîâàòü èõ ëîêóñ env-ãåíà áîëåå ïðî-
òÿæåííîé äëèíû (903 íóêëåîòèäà), à âïîñëåäñòâèè, è ïîë-
íîãåíîìíóþ ïîñëåäîâàòåëüíîñòü, ïîêà íå äåïîíèðîâàííûõ
â áèîèíôîðìàöèîííûå ðåñóðñû.

Çàêëþ÷åíèå

Îáíîâëåííàÿ ñòðàòåãèÿ ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ
BLV, îòëè÷àþùàÿñÿ îò ïðåäøåñòâóþùåé ñòðàòåãèè çàìå-
íîé ýíäîíóêëåàçû ðåñòðèêöèè PvuII íà AluI, îáåñïå÷èâàåò
ïîëíóþ ñîãëàñîâàííîñòü ñ ñîâðåìåííîé ôèëîãåíåòè÷åñêîé
êëàññèôèêàöèåé âîçáóäèòåëÿ. Àëüòåðíàòèâíàÿ ñòðàòåãèÿ
ÏÖÐ-ÏÄÐÔ-ãåíîòèïèðîâàíèÿ BLV ÿïîíñêèõ èññëåäîâàòå-
ëåé, òàêæå áàçèðóþùàÿñÿ íà 7 ýíäîíóêëåàçàõ ðåñòðèêöèè,
íî ïðåèìóùåñòâåííî äðóãîãî ñîñòàâà, íå ñïîñîáíà ê èäåíòè-
ôèêàöèè ðÿäà ïðåäñòàâèòåëåé 1-ãî, 6-ãî, 8-ãî è 12-ãî ãåíî-
òèïîâ âîçáóäèòåëÿ. Íîâûé 13-ûé ãåíîòèï BLV, îõàðàêòå-
ðèçîâàííûé â íàñòîÿùåé ðàáîòå, çàíèìàåò ïðîìåæóòî÷íîå
ïîëîæåíèå ìåæäó 2-ûì è 3-èì ãåíîòèïàìè âîçáóäèòåëÿ.
Äëÿ îêîí÷àòåëüíîãî ðåøåíèÿ ïî ãåíîòèïè÷åñêîé ïðèíàä-
ëåæíîñòè äâóõ åãî ïðåäñòàâèòåëåé (âûäåëåííûå â Èòàëèè
èçîëÿòû 33392_2012 è 25633_2013) íåîáõîäèì àíàëèç ïî
ëîêóñó env-ãåíà áîëåå ïðîòÿæåííîé äëèíû, ñîîòâåòñòâóþ-
ùèå íóêëåîòèäíûå ïîñëåäîâàòåëüíîñòè êîòîðîãî ïîêà â
áèîèíôîðìàöèîííûå ðåñóðñû íå äåïîíèðîâàíû.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ðîñ-
ñèéñêîãî íàó÷íîãî ôîíäà (ïðîåêò ¹ 22-76-10011).
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Ðåçþìå. Â íàñòîÿùåå âðåìÿ èñïîëüçîâàíèå ïàðåíòå-
ðàëüíî ôåðìåíòíûõ ïðåïàðàòîâ èç òêàíè ïîäæåëóäî÷íûõ
æåë¸ç ñâèíåé íå èìååò øèðîêîãî ðàñïðîñòðàíåíèÿ èç-çà
óçêîãî ïåðå÷íÿ ïîêàçàíèé äëÿ ïðèìåíåíèÿ èõ â æèâîòíî-
âîäñòâå. Èññëåäîâàíèÿ ïîêàçàëè, ÷òî ïèùåâàðèòåëüíûå
ôåðìåíòû îáëàäàþò ïðîòèâîâîñïàëèòåëüíûì, ïðîòèâîîòå÷-
íûì è ñòèìóëèðóþùèì ìåòàáîëèçì äåéñòâèåì. Îòêðûòèå
PAR ðåöåïòîðîâ â ðàçëè÷íûõ îðãàíàõ è òêàíÿõ îðãàíèçìà,
àêòèâèðóåìûõ òðèïñèíîì, òðåáóåò äàëüíåéøèõ èññëåäîâà-
íèé â èçó÷åíèè ìíîãîãðàííîé ðîëè äàííîãî ôåðìåíòà â
íîðìå è ïàòîëîãèè. Öåëüþ íàñòîÿùåé ðàáîòû áûëî îïðåäå-
ëåíèå äåéñòâèÿ ëèîôèëèçàòà èç òêàíè ïîäæåëóäî÷íûõ æå-
ëåç ñâèíåé ïðè âíóòðèìûøå÷íîì ïðèìåíåíèè íà ãåìîäèíà-
ìèêó è ìîðôîáèîõèìèþ êðîâè êðîëèêîâ. Îïûòû âûïîëíÿ-
ëè íà êðîëèêàõ ïîðîäû ñîâåòñêàÿ øèíøèëëà 4–6-ìåñÿ÷íî-
ãî âîçðàñòà, êîòîðûå ñîäåðæàëèñü â âèâàðèè ÐÃÀÓ-ÌÑÕÀ

èìåíè Ê.À. Òèìèðÿçåâà. Óñòàíîâëåíî, ÷òî íàëè÷èå áîëåâîé
ðåàêöèè ïðè âíóòðèìûøå÷íîé èíúåêöèè ôåðìåíòàòèâíûõ
ïðåïàðàòîâ îáóñëîâëåíî àêòèâíîñòüþ òðèïñèíà, ïîñêîëüêó
íàèáîëåå ÿðêî ïðîÿâëÿåòñÿ ïðè ïðèìåíåíèè êðèñòàëëè-
÷åñêîãî òðèïñèíà, ðàçáàâëåííîãî ôèçèîëîãè÷åñêèì ðàñòâî-
ðîì, è ñíèæàåòñÿ ïðè èñïîëüçîâàíèè â êà÷åñòâå ðàçáàâèòå-
ëÿ 0,5% ðàñòâîðà íîâîêàèíà. Àíàëîãè÷íûé ðåçóëüòàò îòìå-
÷àåòñÿ ïðè ïðèìåíåíèè ëèîôèëèçàòà. Ðåçóëüòàòû èññëåäî-
âàíèé ïîêàçàëè, ÷òî ó êðîëèêîâ â òå÷åíèå äâóõ íåäåëü,
ïîëó÷àâøèõ èíúåêöèè ëèîôèëèçàòà èç ïîäæåëóäî÷íûõ
æåëåç ñâèíåé, ñíèæàåòñÿ äàâëåíèå êðîâè íà 10,7–8,9%,
èçìåíÿåòñÿ óãëåâîäíûé, æèðîâîé è áåëêîâûé îáìåíû, íà-
áëþäàåòñÿ ëèìôîöèòîç, óâåëè÷åíèå êîíöåíòðàöèè ãåìîãëî-
áèíà â ýðèòðîöèòàõ íà 7,4% è âîçðàñòàåò êîëè÷åñòâî êðóï-
íûõ òðîìáîöèòîâ â êðîâè íà 57,1% ïî ñðàâíåíèþ ñ êîíò-
ðîëüíûì ïåðèîäîì. Âñå ýòî óêàçûâàåò íà íàëè÷èå áèîëîãè-
÷åñêè àêòèâíîé ñóáñòàíöèè â ëèîôèëèçàòå, äåéñòâèå êîòîðîé
òðåáóåò äàëüíåéøèõ èññëåäîâàíèé íà æèâîòíûõ ñ öåëüþ
ðàçðàáîòêè íîâûõ âåòåðèíàðíûõ ïðåïàðàòîâ.

Ââåäåíèå

Ïðèìåíåíèå ôåðìåíòíûõ ïðåïàðàòîâ èç òêàíè æèâîò-
íîãî ïðîèñõîæäåíèÿ, â òîì ÷èñëå, ïðèãîòîâëåííûõ èç ïîä-
æåëóäî÷íûõ æåëåç èìååò îãðàíè÷åííîå èñïîëüçîâàíèå â

Âåðòèïðàõîâ Â.Ã.

Physiological response of blood
circulation and blood system of rabbits
to in-jection of pig pancreas lyophilizate
Vertiprakhov V.G., Sergeenkova N.A., Sedletskaya E.S.
Russian State Agrarian University - Moscow Timiryazev
Agricultural Academy, Moscow

Key words: rabbits, blood pressure, crystalline trypsin,
lyophilizate, blood trypsin activity

Abstract. Currently, the use of parenteral enzyme
preparations from pig pancreas tissue is not widespread due to a
narrow list of indications for their use in animal husbandry.
Studies have shown that digestive enzymes have anti-
inflammatory, anti-edematous and metabolism stimulating effects.
The discovery of PAR receptors in various organs and tissues of
the organism activated by trypsin requires further research in the
study of the multifaceted role of this enzyme in norm and
pathology. The aim of the present work was to determine the
effect of ly-ophilizate from pig pancreatic gland tissue at
intramuscular application on hemo-dynamics and blood morpho-
biochemistry of rabbits. Experiments were carried out on rabbits
of Soviet chinchilla breed of 4-6 months of age, which were kept
in the vivarium of K.A. Timiryazev Russian State Agricultural
University-MSHA. It was found that the presence of pain reaction
during intramuscular injection of enzymat-ic preparations is
conditioned by trypsin activity, as it is most pronounced when
crystalline trypsin diluted with physiological solution is used and
decreases when 0.5% novocaine solution is used as a diluent. A
similar result is observed when ly-ophilizate is used. The results
of studies showed that in rabbits during two weeks, receiving
injections of lyophilizate from pig pancreatic glands, blood pressure
de-creased by 10.7-8.9%, the carbohydrate, fat and protein
metabolism changes, lym-phocytosis is observed, hemoglobin
concentration in erythrocytes increases by 7.4% and the number of
large platelets in blood increases by 57.1% compared to the control
period. All this indicates the presence of biologically active
substance in the lyophilizate, the effect of which requires further
animal studies to develop new veterinary drugs.
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ïðàêòèêå æèâîòíîâîäñòâà. Ýòî ñâÿçàíî ñ ðàçíûìè ïðè÷èíà-
ìè, íî îñíîâíîé ÿâëÿåòñÿ èíòåíñèâíîå ðàçâèòèå áèîòåõíî-
ëîãè÷åñêèõ ïðèåìîâ ïîëó÷åíèÿ ôåðìåíòîâ èç ñûðüÿ â ïðî-
öåññå ìèêðîáèîëîãè÷åñêîãî ñèíòåçà.  Èçâåñòíî [1], ÷òî
òðèïñèí ÿâëÿåòñÿ àêòèâàòîðîì PAR-2 ðåöåïòîðîâ, ó÷àñòâó-
åò â ìîäåëèðîâàíèè àêòèâíîñòè êèíèíêàëëèêðåèíîâîé ñè-
ñòåìû â ðåãóëÿöèè ñîñóäèñòîãî òîíóñà è ïðîíèöàåìîñòè
ýíäîòåëèÿ, ãåìîñòàçà è äð., âîâëåêàåòñÿ â ìåõàíèçìû âîñïà-
ëèòåëüíûõ ïðîöåññîâ è èììóíîëîãè÷åñêèõ ðåàêöèé. Ïðè
ýòîì èìåþòñÿ åäèíè÷íûå äàííûå, ÷òî àêòèâàöèÿ PAR-2
âûçûâàåò èçìåíåíèÿ ïîâåäåíèÿ (íà ìîäåëÿõ òðåâîæíîñòè,
àêòèâíîãî è ïàññèâíîãî èçáåãàíèÿ è äð.). Äàëüíåéøåå èçó-
÷åíèå ðîëè òðèïñèíà â îðãàíèçìå æèâîòíûõ òðåáóåò èññëå-
äîâàíèÿ âëèÿíèÿ íà ðàçíûå ñèñòåìû îðãàíèçìà. Ðåçóëüòàòû
íàó÷íûõ èññëåäîâàíèé ïîêàçàëè, ÷òî òðèïñèí ñëåäóåò ðàñ-
ñìàòðèâàòü íå òîëüêî êàê ïèùåâàðèòåëüíûé ôåðìåíò, íî è
ãîðìîíîïîäîáíîå âåùåñòâî [2,3], ÷òî çàñòàâëÿåò îòêàçàòüñÿ
îò ñòàðûõ ïîäõîäîâ è èññëåäîâàòü íîâûå âîçìîæíîñòè
ïðåïàðàòà, ðàñøèðèâ ïîêàçàíèÿ åãî ïðèìåíåíèÿ.  Âûïîë-
íåííûå ñðàâíèòåëüíûå èñïûòàíèÿ ïî âëèÿíèþ íà îðãàíèçì
êðîëèêîâ êðèñòàëëè÷åñêîãî òðèïñèíà è ðàçðàáîòàííîãî
íàìè â ëàáîðàòîðèè ëèîôèëèçàòà èç ïîäæåëóäî÷íûõ æåëåç
ïòèöû ïîêàçàëè öåëåñîîáðàçíîñòü äàëüíåéøèõ èññëåäîâà-
íèé âëèÿíèÿ ïðåïàðàòîâ èç ïîäæåëóäî÷íûõ æåëåç æèâîò-
íûõ ïðè ïàðåíòåðàëüíîì ïðèìåíåíèè [4]. Öåëü íàñòîÿùåé
ðàáîòû ñîñòîÿëà â îïðåäåëåíèè äåéñòâèÿ ëèîôèëèçàòà èç
òêàíè ïîäæåëóäî÷íûõ æåëåç ñâèíåé íà ïîêàçàòåëè ãåìîäè-
íàìèêè è ìîðôîáèîõèìè÷åñêèé ñòàòóñ êðîëèêîâ.

Ìàòåðèàë è ìåòîäèêà

Ýêñïåðèìåíòû ïðîâîäèëèñü íà 10 êðîëèêàõ ïîðîäû
ñîâåòñêàÿ øèíøèëëà, â âîçðàñòå 4,0–6,0 ìåñ., æèâîé ìàññîé
íå ìåíåå 3,8 êã. Ñîäåðæàëè êðîëèêîâ â ñïåöèàëüíûõ êëåò-
êàõ ÊÐ-ÂÏÎ-3.6. Êîðìèëè ïîëíîðàöèîííûì ãðàíóëèðî-
âàííûì êîìáèêîðìîì äëÿ êðîëèêîâ (ÃÎÑÒ 32897-2014) â
êîëè÷åñòâå 100–110 ã åæåäíåâíî ïðè äà÷å 2 ðàçà ñóòêè. Â
ïðîöåññå ðàáîòû ñîáëþäàëè âñå ìåæäóíàðîäíûå, íàöèî-
íàëüíûå è èíñòèòóöèîíàëüíûå ïðèíöèïû óõîäà è èñïîëüçî-
âàíèÿ æèâîòíûõ. Âñå ïðîöåäóðû, âûïîëíåííûå â èññëåäî-
âàíèÿõ ñ ó÷àñòèåì æèâîòíûõ, ñîîòâåòñòâîâàëè ýòè÷åñêèì
ñòàíäàðòàì, óòâåðæäåííûì ïðàâîâûìè àêòàìè ÐÔ, ïðèí-
öèïàì Áàçåëüñêîé äåêëàðàöèè è ðåêîìåíäàöèÿì êîìèññèè
ïî áèîýòèêå èíñòèòóòà çîîòåõíèè è áèîëîãèè ÐÃÀÓ-ÌÑÕÀ
èìåíè Ê.À. Òèìèðÿçåâà (ïðîòîêîë ¹7 îò 07.04.2023).  Îïûò
âûïîëíÿëè ìåòîäîì ïåðèîäîâ, ñõåìà ïðåäñòàâëåíà â òàáë.1.

Ïðåïàðàò ãîòîâèëè ïî ñïåöèàëüíîé òåõíîëîãèè, ðàç-

ðàáîòàííîé â ëàáîðàòîðèè êàôåäðû ôèçèîëîãèè, ýòîëîãèè
è áèîõèìèè æèâîòíûõ ñ èñïîëüçîâàíèåì ëèîôèëüíîé ñó-
øèëêè ÀÊ-6-50 (LyoGene, ÐÔ). Ïîñëå çàìîðîçêè ìàòåðèàë
ïîìåùàëè â ïåíèöèëëèíîâûå ôëàêîíû è âûñóøèâàëè â
ëèîôèëüíîé ñóøèëêå ñ ñîõðàíåíèåì èõ ñâîéñòâ ïðè ñëåäó-
þùèõ ïàðàìåòðàõ: òåìïåðàòóðà -53 0Ñ, äàâëåíèå 0,015 ÌÏÀ â
òå÷åíèå 48 ÷àñîâ. Ïîñëå ñóøêè ïðåïàðàò âçâåøèâàëè âî ôëàêî-
íû ïî 100 ìã è ïîäâåðãàëè ñòåðèëèçàöèè â àâòîêëàâå âîäíûì
íàñûùåííûì ïàðîì ïðè 0,5 àòì, 114 0Ñ 30 ìèíóò, çàòåì
çàêóïîðèâàëè âî ôëàêîíû ñòåðèëüíûìè ðåçèíîâûìè ïðîáêà-
ìè, àëþìèíèåâûìè êîëïà÷êàìè ñ ïîìîùüþ ìàøèíêè äëÿ
óêóïîðêè/çàêàòêè/îáæèìà ïåíèöèëëèíîâûõ ôëàêîíîâ.

Àðòåðèàëüíîå äàâëåíèå è ÷àñòîòó ñåðäå÷íûõ ñîêðàùå-
íèé èçìåðÿëè ñ ïîìîùüþ òîíîìåòðà àâòîìàòè÷åñêîãî âå-
òåðèíàðíîãî ÌË-430 VET (Ìèêðîëþêñ, ÐÔ). Äëÿ ýòîãî,
êðîëèêà ôèêñèðîâàëè íà ñòîëå, ìàíæåòó íàêëàäûâàëè íà
ïåðåäíþþ ëàïêó è ïðîèçâîäèëè èçìåðåíèè ÀÄ íå ìåíåå
ïÿòè ðàç ïîäðÿä.

Êðîâü äëÿ áèîõèìè÷åñêèõ èññëåäîâàíèé ó êðîëèêîâ
ïîëó÷àëè èç óøíîé âåíû â ïðîáèðêè ñ àêòèâàòîðîì ñâ¸ðòû-
âàíèÿ, ñîäåðæàùèå íàïîëíèòåëü îêñèä êðåìíèÿ (SiO2).
Ïîêàçàòåëè êðîâè îïðåäåëÿëè â êîíöå êàæäîãî ïåðèîäà.
Àêòèâíîñòü òðèïñèíà óñòàíàâëèâàëè áèîõèìè÷åñêèì ìåòî-
äîì íà àíàëèçàòîðå BS-3000M (Sinnowa, ÊÍÐ) ñ èñïîëüçî-
âàíèåì ñóáñòðàòà N-áåíçîèë-DL-àðãèíèí-n-íèòðîàíèëèä
(ÁÀÏÍÀ) [5]. Áèîõèìè÷åñêèé àíàëèç êðîâè (àêòèâíîñòü
àìèëàçû, ùåëî÷íîé ôîñôàòàçû, ñîäåðæàíèå îáùåãî áåëêà,
ãëþêîçû, òðèãëèöåðèäîâ, õîëåñòåðèíà, ìî÷åâîé êèñëîòû,
êàëüöèÿ è ôîñôîðà) âûïîëíÿëè ñ èñïîëüçîâàíèåì àâòîìà-
òè÷åñêîãî áèîõèìè÷åñêîãî àíàëèçàòîðà BioChem FC-120
(High Technology, Inc, ÑØÀ), ñ íàáîðàìè ðåàêòèâîâ äàííîé
êîìïàíèè. Ìîðôîëîãè÷åñêèå ïîêàçàòåëè êðîâè îïðåäåëÿëè
ñ ïîìîùüþ àâòîìàòè÷åñêîãî ãåìàòîëîãè÷åñêîãî àíàëèçàòî-
ðà MicroCC (âàðèàíò èñïîëíåíèÿ MicroCC20Plus, MCC-
2002-VO-RU, "High Technology, Inc.", ÑØÀ).

Ñòàòèñòè÷åñêóþ îáðàáîòêó ðåçóëüòàòîâ èññëåäîâàíèé
âûïîëíÿëè ìåòîäîì âàðèàöèîííîé ñòàòèñòèêè è òàáëèö
Ñòüþäåíòà. Êîððåëÿöèîííûé àíàëèç ïðîâîäèëè ñ èñïîëü-
çîâàíèåì ïðîãðàììíîãî îáåñïå÷åíèÿ Microsoft Excel.

Ðåçóëüòàòû èññëåäîâàíèÿ

Îïðåäåëåíèå äàâëåíèÿ êðîâè è ÷àñòîòó ñåðäå÷íûõ ñî-
êðàùåíèé (×ÑÑ) âûïîëíÿëè â óòðåííèå ÷àñû ó êðîëèêîâ â
ñîñòîÿíèè íàòîùàê. Ïîñëå ïîëó÷åíèÿ ôîíîâûõ äàííûõ êðî-
ëèêàì ââîäèëè âíóòðèìûøå÷íî ëèîôèëèçàò pancreas ñâè-
íüè (ëèîôèëèçàò) è ÷åðåç 60 ìèíóò ïîâòîðíî îïðåäåëÿëè
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àðòåðèàëüíîå äàâëåíèå è ×ÑÑ. Ñðàâíèòåëüíûå äàííûå ïî ðåçóëüòàòàì ïðîâå-
äåííîãî ýêñïåðèìåíòà ïðåäñòàâëåíû â òàáë.2.

Äàííûå òàáëèöû ïîêàçàëè, ÷òî ïîñëå èíúåêöèè ëèîôèëèçàòà èç òêàíè
ïîäæåëóäî÷íûõ æåëåç ñâèíåé ñèñòîëè÷åñêîå äàâëåíèå êðîâè âî 2 îïûòíûé
ïåðèîä ñíèæàëîñü íà 10,4% (p<0.05), äèàñòîëè÷åñêîå äàâëåíèå – íà 11,1%
(p<0.05), ñðåäíåå – íà 10,7% (p<0.05), ÷àñòîòà ñåðäå÷íûõ ñîêðàùåíèé –
ñóùåñòâåííî íå èçìåíÿëàñü ïî ñðàâíåíèþ ñ ôîíîâûìè çíà÷åíèÿìè. Â 3-é
îïûòíûé ïåðèîä ïîêàçàòåëè óìåíüøàëèñü, ñîîòâåòñòâåííî, íà 9,9% (p<0.05),
9,0, 8,9 % (p<0.05) ïî ñðàâíåíèþ ñ ôîíîì.  Ñëåäîâàòåëüíî, ïðåïàðàò îêàçûâàåò
âëèÿíèå ÷åðåç âåãåòàòèâíóþ íåðâíóþ ñèñòåìó, ïîâûøàÿ ðîëü ïàðàñèìïàòè÷åñ-
êîé ñèñòåìû, êîòîðàÿ ñïîñîáñòâóåò ðàñøèðåíèþ êðîâåíîñíûõ ñîñóäîâ è ñíè-
æåíèþ äàâëåíèÿ êðîâè. Äëÿ óòî÷íåíèÿ äàííîé ãèïîòåçû áûëè ïðîâåäåíû
áèîõèìè÷åñêèå èññëåäîâàíèÿ ñûâîðîòêè êðîâè ó êðîëèêîâ, ïîñëå èíúåêöèè
ëèîôèëèçàòà. Ðåçóëüòàòû ïðåäñòàâëåíû â òàáë.3.

Äàííûå òàáëèöû ïîêàçàëè, ÷òî ââåäåíèå ëèîôèëèçàòà â òå÷åíèå 2 è 3
îïûòíûõ ïåðèîäîâ íå îòðàæàëîñü íà óðîâíå òðèïñèíà â ñûâîðîòêå êðîâè.
Ñëåäîâàòåëüíî, åæåäíåâíîå ïðèìåíåíèå ëèîôèëèçàòà êðîëèêàì íà ïðîòÿæå-
íèè 20 ñóòîê ñíèæàåò àêòèâíîñòü òðèïñèíà â ñûâîðîòêå êðîâè íà 40,52.

Àêòèâíîñòü àìèëàçû, íàïðîòèâ, ñíèæà-
ëàñü ïîñëå 7 ñóòîê åæåäíåâíîãî ââåäåíèÿ
ëèîôèëèçàòà íà 9,1% (p<0.05), â ïîñëåäó-
þùèå 7 ñóòîê ïðîèñõîäèëî óâåëè÷åíèå
äî óðîâíÿ êîíòðîëüíîãî ïåðèîäà. Äèíà-
ìèêà ñîäåðæàíèÿ ãëþêîçû â êðîâè êðî-
ëèêîâ óâåëè÷èâàëàñü â êàæäîì ïîñëåäó-
þùåì ïåðèîäå íà 7,9% è 17,5%. Ñîäåð-
æàíèå õîëåñòåðèíà, íàîáîðîò, ñíèæàëîñü
â 3 îïûòíîì ïåðèîäå íà 51,9% ïî ñðàâíå-
íèþ ñ êîíòðîëüíûì. Àíàëîãè÷íàÿ äèíà-
ìèêà íàáëþäàëàñü â êîëè÷åñòâå ìî÷åâîé
êèñëîòû, êîòîðàÿ ñíèæàëàñü íà 11,4%.
Òàêèì îáðàçîì, â ðåçóëüòàòå ïðèìåíåíèÿ
ëèîôèëèçàòà êðîëèêàì â òå÷åíèå 14 ñó-
òîê îòìå÷àåòñÿ ñíèæåíèå áåëêîâîãî è ëè-
ïèäíîãî îáìåíà ñ óâåëè÷åíèåì ãëþêîçû
â êðîâè, ÷òî ñâÿçàíî, ïîâèäèìîìó, ñ ïî-
òðåáíîñòüþ â ýíåðãèè.

Ìîðôîëîãè÷åñêèå ïîêàçàòåëè êðîâè
îòðàæàþò êëåòî÷íûé îáìåí è ñîñòîÿíèå
èììóííîé ñèñòåìû îðãàíèçìà. Ðåçóëüòà-
òû îïðåäåëåíèÿ ñîäåðæàíèÿ â êðîâè êðî-
ëèêîâ ýðèòðîöèòîâ, ëåéêîöèòîâ è òðîì-
áîöèòîâ ïðåäñòàâëåíû â òàáë.4.

Èç äàííîé òàáëèöû âèäíî, ÷òî ïîñëå
èíúåêöèè êðîëèêàì ëèîôèëèçàòà â òå÷å-
íèå ïåðâîé íåäåëè óâåëè÷èâàåòñÿ êîëè-
÷åñòâî ëèìôîöèòîâ â êðîâè íà 10,4%,
ïîñëå èíúåêöèè ïðåïàðàòà íà ïðîòÿæå-
íèè äâóõ íåäåëü ëèìôîöèòîç óâåëè÷èâà-
åòñÿ íà 17,7% ïî ñðàâíåíèþ ñ êîíò-
ðîëüíûì ïåðèîäîì. Êîëè÷åñòâî ãðàíó-
ëîöèòîâ, íàïðîòèâ, óìåíüøàåòñÿ â êðîâè
êðîëèêîâ, ñîîòâåòñòâåííî, íà 11,4% è
18,1%. Ýòî ïðèâîäèò ê èçìåíåíèþ ñîîò-
íîøåíèÿ ãðàíóëîöèòîâ ê ëèìôîöèòàì ñ
2,29 äî 1,03, ÷òî óêàçûâàåò íà ïîâûøåíèå
ôóíêöèè èììóííîé ñèñòåìû. Êðàñíûå
êëåòêè êðîâè (ýðèòðîöèòû) âûïîëíÿþò
îñíîâíóþ ôóíêöèþ ïî ïåðåíîñó êèñëîðî-
äà, èõ êîëè÷åñòâî ïîñëå èíúåêöèè ëèîôè-
ëèçàòà íå èçìåíÿëîñü. Íî ñðåäíÿÿ êîíöåí-
òðàöèÿ â íèõ ãåìîãëîáèíà ïîâûñèëàñü â 3
îïûòíîé ãðóïïå íà 7,4% ïðî ñðàâíåíèå ñ
êîíòðîëüíûì ïåðèîäîì, ÷òî ñâèäåòåëü-
ñòâóåò îá àêòèâèçàöèè ìåòàáîëèçìà. Â 3
îïûòíûé ïåðèîä ó êðîëèêîâ àêòèâèçèðî-
âàëàñü çàùèòíàÿ ôóíêöèÿ, ñâÿçàííàÿ ñî
ñâåðòûâàíèåì êðîâè, ïîêàçàòåëü â 3 îïûò-
íûé ïåðèîä óâåëè÷èëñÿ íà 57,1% ïî ñðàâ-
íåíèþ ñ êîíòðîëüíûì ïåðèîäîì.

Ðåçóëüòàòû èññëåäîâàíèé âíóòðèìû-
øå÷íîãî ïðèìåíåíèÿ ëèîôèëèçàòà, ðàç-
áàâëåííîãî ôèçèîëîãè÷åñêèì ðàñòâîðîì
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(êîíòðîëüíàÿ ãðóïïà) è 0,5% ðàñòâîðîì íîâîêàèíà (îïûò-
íàÿ ãðóïïà) ïîêàçàëè, ÷òî áîëåçíåííàÿ ðåàêöèÿ ïðè ââåäå-
íèè ïðåïàðàòà ñ íîâîêàèíîì çíà÷èòåëüíî ñíèæàåòñÿ, êðî-
ëèêè ïåðåíîñÿò ìàíèïóëÿöèþ ñïîêîéíî, íå ïûòàÿñü îòäåð-
ãèâàòü êîíå÷íîñòü, â êîòîðóþ ââîäèëè ïðåïàðàò. Äàííûå
ïðåäñòàâëåíû â òàáë.5.

Öèôðîâîé ìàòåðèàë, îáðàáîòàííûé ñòàòèñòè÷åñêè, ïî-
çâîëÿåò çàêëþ÷èòü, ÷òî ïðè ââåäåíèè ëèîôèëèçàòà íà ôèçè-
îëîãè÷åñêîì ðàñòâîðå îòìå÷àëîñü ïîâûøåíèå ñèñòîëè÷åñ-
êîãî äàâëåíèÿ â ãðóïïå íà 12,8% (p<0.05), äèàñòîëè÷åñêîãî
äàâëåíèÿ – íà 14,1% (p<0.05), ñðåäíåãî äàâëåíèÿ – íà 11,4%
(p<0.05), ÷òî ñâèäåòåëüñòâóåò î íàëè÷èè áîëåâîé ðåàêöèè
íà èíúåêöèþ ôåðìåíòíîãî ïðåïàðàòà, ðàçáàâëåííîãî ôèçè-
îëîãè÷åñêèì ðàñòâîðîì, ïðè ýòîì ïðîèñõîäèò âîçáóæäåíèå
ñèìïàòè÷åñêîé íåðâíîé ñèñòåìû ñ ïîâûøåíèåì ãåìîäèíà-
ìè÷åñêèõ ïîêàçàòåëåé è óâåëè÷åíèÿ ÷àñòîòû ñåðäå÷íûõ
ñîêðàùåíèé. Ïðèìåíåíèå ëèîôèëèçàòà, ðàçáàâëåííîãî 0,5%
ðàñòâîðîì íîâîêàèíà îêàçûâàëî ïðîòèâîïîëîæíûé ýôôåêò.
Íà ôîíå âûñîêîãî óðîâíÿ äàâëåíèÿ êðîâè íàáëþäàëîñü
ñíèæåíèå ñèñòîëè÷åñêîãî (íà 7,6%, p<0.05) è ñðåäíåãî
äàâëåíèÿ (íà 7,2%, p<0.05). Ýòî ñâèäåòåëüñòâóåò î ðåãóëÿ-
òîðíîì âëèÿíèè ëèîôèëèçàòà èç æåëåç ñâèíåé íà àðòåðè-
àëüíîå äàâëåíèå êðîâè êðîëèêîâ ïðè âîçáóæäåíèè ïàðà-
ñèìïàòè÷åñêîãî îòäåëà âåãåòàòèâíîé íåðâíîé ñèñòåìû.

Îáñóæäåíèå ðåçóëüòàòîâ

Ðàíåå ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçàëè [4], ÷òî êðè-
ñòàëëè÷åñêèé òðèïñèí, ââîäèìûé âíóòðèìûøå÷íî êðîëè-
êàì, îêàçûâàåò âëèÿíèå íà ãåìîäèíàìèêó, ÷àñòîòó ñåðäå÷-
íûõ ñîêðàùåíèé, ìîðôîáèîõèìè÷åñêèå ïîêàçàòåëè êðîâè.
Òðèïñèí ïîñëå âíóòðèìûøå÷íîé èíúåêöèè êðîëèêàì (0,3
ìã/êã æèâîé ìàññû) îêàçûâàåò òîðìîçÿùåå âëèÿíèå íà ðàáî-
òó ñåðäöà, êîòîðîå ïðèâîäèò ê ñíèæåíèþ ×ÑÑ íà 16,6%,
ñðåäíåãî àðòåðèàëüíîãî äàâëåíèÿ (ÀÄ) – íà 9,1% ïî ñðàâíå-
íèþ ñ èñõîäíûì ïåðèîäîì. Áèîõèìè÷åñêèå ïîêàçàòåëè ñî-
ãëàñóþòñÿ ñ èçìåíåíèåì àðòåðèàëüíîãî äàâëåíèÿ: àêòèâ-
íîñòü òðèïñèíà ïîñëå âíóòðèìûøå÷íîé èíúåêöèè êðîëèêàì
êðèñòàëëè÷åñêîãî òðèïñèíà ñíèæàåòñÿ íà 16,4%, êîëè÷åñòâî
ôîñôîðà – íà 24,0%, òðèãëèöåðèäîâ – íà 46,2% ïî ñðàâíå-
íèþ ñ ôîíîâûì ïåðèîäîì, ÷òî óêàçûâàåò íà íîðìàëèçàöèþ
ôèçèîëîãè÷åñêèõ ïðîöåññîâ ïîä âëèÿíèåì òðèïñèíà.

Óñòàíîâëåíî [5], ÷òî îñíîâíûì ìåõàíèçìîì íåðâíîé
ðåãóëÿöèè àðòåðèàëüíîãî äàâëåíèÿ è ÷àñòîòû ñåðäå÷íûõ
ñîêðàùåíèé ÿâëÿåòñÿ áàðîðåôëåêñ, ñâÿçàííûé ñ ðåãóëÿöèåé
ñåðäå÷íîé äåÿòåëüíîñòè ÷åðåç ïàðàñèìïàòè÷åñêóþ íåðâíóþ
ñèñòåìó, îòëè÷èòåëüíîé îñîáåííîñòüþ îò äðóãèõ ìåõàíèç-
ìîâ ÿâëÿåòñÿ áûñòðîòà ðåàêöèè. ×óâñòâèòåëüíûå íåðâíûå
îêîí÷àíèÿ äåïðåññîðíîãî íåðâà, ÿâëÿþùåãîñÿ âåòî÷êîé
áëóæäàþùåãî íåðâà, íàõîäÿòñÿ â äóãå àîðòû. Íåðâíûå èì-
ïóëüñû, èäóùèå îò ðåöåïòîðîâ ïî äåïðåññîðíîìó íåðâó è
áëóæäàþùèì íåðâàì â ïðîäîëãîâàòûé ìîçã, âûçûâàþò
ñíèæåíèå àêòèâíîñòè íåéðîíîâ ïðåññîðíîé çîíû ñîñóäîä-
âèãàòåëüíîãî öåíòðà, ÷òî ïðèâîäèò ê óâåëè÷åíèþ ïðîñâåòà
ñîñóäîâ è ñíèæåíèþ àðòåðèàëüíîãî äàâëåíèÿ [6-8]. Ðåçóëü-
òàòû ïîêàçàëè, ÷òî áîëåçíåííîñòü çàâèñèò îò ðàçáàâèòåëÿ
ïðåïàðàòà, ïðè èñïîëüçîâàíèè 0,5% ðàñòâîðà íîâîêàèíà
áîëåçíåííàÿ ðåàêöèÿ ó êðîëèêîâ ñíèæàëàñü ïî ñðàâíåíèþ ñ
ôèçèîëîãè÷åñêèì ðàñòâîðîì.

Çàêëþ÷åíèå

Èòàê, ðåçóëüòàòû îïûòà ïî èçó÷åíèþ ëèîôèëèçàòà,
ñîäåðæàùåãî ôåðìåíòû ïîäæåëóäî÷íîé æåëåçû ñâèíåé,
ïîêàçàëè, ÷òî ó êðîëèêîâ â òå÷åíèå äâóõ íåäåëü, ïîëó÷àâ-
øèõ èíúåêöèè äàííîãî ïðåïàðàòà, ñíèæàåòñÿ äàâëåíèå êðî-
âè íà  10,7–8,9%, èçìåíÿåòñÿ óãëåâîäíûé, æèðîâîé è áåëêî-
âûé îáìåíû, íàáëþäàåòñÿ ëèìôîöèòîç, óâåëè÷åíèå êîíöåí-
òðàöèè ãåìîãëîáèíà â ýðèòðîöèòàõ íà 7,4% è âîçðàñòàåò
êîëè÷åñòâî êðóïíûõ òðîìáîöèòîâ â êðîâè íà 57,1% ïî ñðàâ-

íåíèþ ñ êîíòðîëüíûì ïåðèîäîì. Âñå ýòî óêàçûâàåò íà íàëè-
÷èå áèîëîãè÷åñêè àêòèâíîé ñóáñòàíöèè â ëèîôèëèçàòå, äåé-
ñòâèå êîòîðîé òðåáóåò äàëüíåéøèõ èññëåäîâàíèé íà æèâîò-
íûõ ñ öåëüþ ðàçðàáîòêè íîâûõ âåòåðèíàðíûõ ïðåïàðàòîâ.
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Ðåçþìå. Â ñòàòüå îïèñàíû ðåçóëüòàòû èññëåäîâàíèÿ ïî
èçó÷åíèþ èíñåêòîàêàðèöèäíîé ýôôåêòèâíîñòè ëåêàðñòâåí-
íîãî ïðåïàðàòà äëÿ âåòåðèíàðíîãî ïðèìåíåíèÿ

Insectoacaricidal efficacy of the
medicinal product MaxiDrops® for cats
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Abstract. The article describes the results of a medicinal
preparation for veterinary use MaxiDrops® (developer: company
AVZ Ltd., Russia) insectoacaricidal efficacy study on cats. The
preparation is multicomponent and is available in the form of
drops on the withers (solution for external application) in two
modifications - for dogs and for cats. For cats as active substances
in 1 ml contains: fipronil - 80 mg, praziquantel - 68 mg,
moxidectin - 8 mg and diflubenzuron - 1 mg. The studies were
conducted on the basis of the veterinary clinic "Doctor-Vet",
Saratov. Spontaneously ectoparasite-infected cats admitted to
the clinic were selected for the experiment, they were distributed
according to the principle of analogues and the corresponding
disease into a group: experimental or control. The animals were
kept in ordinary conditions at the owners throughout the
experiment and received usual food. The tested group of animals
was administered the investigational drug MaxiDrops® at a
minimum therapeutic dose of 0.125 ml/kg of animal weight,
which is 10 mg/kg of fipronil, 1 mg/kg of moxidectin, 8.5 mg/
kg of praziquantel and 0.1 mg/kg of diflubenzuron. Animals of
the control group were administered a comparison preparation -
Dana® Ultra (developer: "API-SAN" LLC, Russia) according to
the instructions for use. Efficacy was assessed by reduction in the
number of insects and mites, elimination of live ectoparasites
based on their counting, and disappearance of clinical signs and
symptoms. The absence of live ectoparasites was considered as
a result of successful treatment. As a result of clinical and
experimental studies it was established that the drug MaxiDrops®

showed high insecticidal and acaricidal efficacy in aphanipterosis,
linognathosis, trichodectosis, cheylethiellosis, otodectosis and
notoedrosis of cats.
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Åíãàøåâ Ñ.Â.

ÌàêñèÄðîïñ® (êîìïàíèÿ-ðàçðàáîò÷èê ÎÎÎ "ÍÂÖ Àãðî-
âåòçàùèòà", Ðîññèÿ) íà êîøêàõ. Ïðåïàðàò ÿâëÿåòñÿ ìíîãî-
êîìïîíåíòíûì è âûïóñêàåòñÿ â âèäå êàïåëü íà õîëêó (ðà-
ñòâîð äëÿ íàðóæíîãî ïðèìåíåíèÿ) â äâóõ ìîäèôèêàöèÿõ –
äëÿ ñîáàê è äëÿ êîøåê. Äëÿ êîøåê â êà÷åñòâå äåéñòâóþùèõ
âåùåñòâ â 1 ìë ñîäåðæèòñÿ: ôèïðîíèëà – 80 ìã, ïðàçèêâàí-
òåëà – 68 ìã, ìîêñèäåêòèíà – 8 ìã è äèôëóáåíçóðîíà – 1 ìã.
Èññëåäîâàíèÿ ïðîâîäèëèñü íà áàçå âåòåðèíàðíîé êëèíèêè
"Doctor-Vet", ã. Ñàðàòîâ. Äëÿ ýêñïåðèìåíòà ïîäáèðàëè ñïîí-
òàííî çàðàæåííûõ ýêòîïàðàçèòàìè êîøåê, ïîñòóïèâøèõ íà
ïðè¸ì â êëèíèêó, èõ ðàñïðåäåëÿëè ïî ïðèíöèïó àíàëîãîâ è
ñîîòâåòñòâóþùåìó çàáîëåâàíèþ â ãðóïïó: îïûòíóþ èëè
êîíòðîëüíóþ. Æèâîòíûå ñîäåðæàëèñü â îáû÷íûõ óñëîâèÿõ
ó âëàäåëüöåâ íà âñåì ïðîòÿæåíèè îïûòà è ïîëó÷àëè ïðè-
âû÷íûé êîðì. Îïûòíîé ãðóïïå æèâîòíûõ íàçíà÷àëè èññëå-
äóåìûé ïðåïàðàò ÌàêñèÄðîïñ® â ìèíèìàëüíîé òåðàïåâòè-

Èíñåêòîàêàðèöèäíàÿ ýôôåêòèâíîñòü ëåêàðñòâåííîãî
ïðåïàðàòà ÌàêñèÄðîïñ® äëÿ êîøåê / Ñ.Â. Åíãàøåâ, Å.Ñ.
Åíãàøåâà, À.À. Âîëêîâ [è äð.]  // Âåòåðèíàðèÿ è êîðìëåíèå.
– 2025. – ¹2. – Ñ.24–28.
Insectoacaricidal efficacy of the medicinal product MaxiDrops®

for cats / S.V. Engashev, E.S. Engasheva, A.A. Volkov [et al.]
// Veterinaria i kormlenie. – 2025. – ¹2. – P.24–28.
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÷åñêîé äîçå 0,125 ìë/êã ìàññû æèâîòíîãî, ÷òî ñîñòàâëÿåò 10
ìã/êã ôèïðîíèëà, 1 ìã/êã ìîêñèäåêòèíà, 8,5 ìã/êã ïðàçèê-
âàíòåëà è 0,1 ìã/êã äèôëóáåíçóðîíà. Æèâîòíûì êîíòðîëüíîé
ãðóïïû ïðèìåíÿëè ïðåïàðàò ñðàâíåíèÿ – Äàíà® Óëüòðà
(êîìïàíèÿ-ðàçðàáîò÷èê ÎÎÎ "ÀÏÈ-ÑÀÍ", Ðîññèÿ) ñîãëàñ-
íî èíñòðóêöèè ïî ïðèìåíåíèþ. Îöåíêó ýôôåêòèâíîñòè
ïðîâîäèëè ïî ñíèæåíèþ ÷èñëà íàñåêîìûõ è êëåùåé, ýëèìè-
íàöèè æèâûõ ýêòîïàðàçèòîâ íà îñíîâàíèè èõ ïîäñ÷åòà, à
òàêæå èñ÷åçíîâåíèþ êëèíè÷åñêèõ ïðèçíàêîâ è ñèìïòîìîâ.
Ðåçóëüòàòîì óñïåøíîãî ëå÷åíèÿ ñ÷èòàëè îòñóòñòâèå æèâûõ
ýêòîïàðàçèòîâ. Â ðåçóëüòàòå ïðîâåäåííûõ êëèíèêî-ýêñïåðè-
ìåíòàëüíûõ èññëåäîâàíèé óñòàíîâëåíî, ÷òî ëåêàðñòâåííûé
ïðåïàðàò ÌàêñèÄðîïñ® ïîêàçàë âûñîêóþ èíñåêòèöèäíóþ è
àêàðèöèäíóþ ýôôåêòèâíîñòü ïðè àôàíèïòåðîçå, ëèíîãíàòî-
çå, òðèõîäåêòîçå, õåéëåòèåëëåçå, îòîäåêòîçå è íîòîýäðîçå
êîøåê.

Ââåäåíèå

Ýêòîïàðàçèòû ïðåäñòàâëÿþò ñåðü¸çíóþ óãðîçó äëÿ çäîðî-
âüÿ äîìàøíèõ æèâîòíûõ. Ïîìèìî òîãî, ÷òî îíè ÷àñòî ïèòàþò-
ñÿ êðîâüþ, îíè ÿâëÿþòñÿ ðåçåðâóàðàìè è ïåðåíîñ÷èêàìè âîç-
áóäèòåëåé ìíîãèõ îïàñíûõ èíôåêöèé Íàèáîëåå ÷àñòî êîøêè
áîëåþò àôàíèïòåðîçîì, ëèíîãíàòîçîì, òðèõîäåêòîçîì, õåéëå-
òèåëëåçîì, îòîäåêòîçîì, íîòîýäðîçîì [2-3; 5]

Â ñîâðåìåííûõ óñëîâèÿõ ñ öåëüþ çàìåùåíèÿ èìïîðòà
ðàçðàáàòûâàþòñÿ è âíåäðÿþòñÿ ýôôåêòèâíûå ëåêàðñòâåí-
íûå ïðåïàðàòû, êîòîðûå íàõîäÿòñÿ â ïðèåìëåìîì öåíîâîì
äèàïàçîíå äëÿ ïîòðåáèòåëÿ. [4]

Îòå÷åñòâåííûé ïðåïàðàò ÌàêñèÄðîïñ®, ðàçðàáîòàííûé
ÎÎÎ "ÍÂÖ Àãðîâåòçàùèòà" (Ðîññèÿ), ÿâëÿåòñÿ ìíîãîêîì-
ïîíåíòíûì è âûïóñêàåòñÿ â âèäå êàïåëü íà õîëêó (ðàñòâîð
äëÿ íàðóæíîãî ïðèìåíåíèÿ) â äâóõ ìîäèôèêàöèÿõ – äëÿ
ñîáàê è äëÿ êîøåê [4].

Äëÿ êîøåê â êà÷åñòâå äåéñòâóþùèõ âåùåñòâ â 1 ìë
ñîäåðæèòñÿ: ôèïðîíèëà – 80 ìã, ïðàçèêâàíòåëà – 68 ìã,
ìîêñèäåêòèíà – 8 ìã è äèôëóáåíçóðîíà – 1 ìã.

Ôèïðîíèë – èíñåêòîàêàðèöèä ãðóïïû ôåíèëïèðîçî-
ëîâ, àêòèâåí â îòíîøåíèè âñåõ ôàç ðàçâèòèÿ âøåé, áëîõ,
âëàñîåäîâ è êëåùåé (èêñîäîâûå, ñàðêîïòîèäíûå), ïàðàçè-
òèðóþùèõ íà ñîáàêàõ è êîøêàõ. [9].

Ìîêñèäåêòèí – ìàêðîöèêëè÷åñêèé ëàêòîí, àêòèâåí â
îòíîøåíèè íàñåêîìûõ, êëåùåé, ëè÷èíîê è èìàãî íåìàòîä
æåëóäî÷íî-êèøå÷íîãî òðàêòà è ëè÷èíî÷íûõ ôàç ðàçâèòèÿ
äèðîôèëÿðèé. Îñíîâíîé ìèøåíüþ ìîêñèäåêòèíà ÿâëÿþòñÿ
ãëóòàìàò-÷óâñòâèòåëüíûå õëîðíûå êàíàëû, à òàêæå ðåöåï-
òîðû ãàììà-àìèíîìàñëÿíîé êèñëîòû [10].

Ïðàçèêâàíòåë ÿâëÿåòñÿ àöèëèðîâàííûì ïðîèçâîäíûì
ïèðàçèíîèçîõèíîëèíà. Ïîâûøàÿ ïðîíèöàåìîñòü êëåòî÷íûõ
ìåìáðàí öåñòîä äëÿ èîíîâ êàëüöèÿ (Ñà2+), âûçûâàåò äåïîëÿ-
ðèçàöèþ ìåìáðàí, ñîêðàùåíèå ìóñêóëàòóðû è ðàçðóøåíèå
òåãóìåíòà, ÷òî ïðèâîäèò ê ãèáåëè ïàðàçèòà è ñïîñîáñòâóåò
åãî âûâåäåíèþ èç îðãàíèçìà æèâîòíîãî [11, 13].

Äèôëóáåíçóðîí – ñîåäèíåíèå ãðóïïû èíãèáèòîðîâ õè-
òèíà, íàðóøàåò ãîðìîíàëüíûå ïðîöåññû, îáåñïå÷èâàþùèå
ñèíòåç õèòèíà â îðãàíèçìå ëè÷èíîê ÷ëåíèñòîíîãèõ [15].

Ïðåïàðàò Äàíà® Óëüòðà, ðàçðàáîòàí ÎÎÎ "ÀÏÈ-ÑÀÍ"
(Ðîññèÿ) èñïîëüçîâàëñÿ â êà÷åñòâå ïðåïàðàòà ñðàâíåíèÿ.
Ñîäåðæèò äåéñòâóþùèå âåùåñòâà: ôèïðîíèë, òèàìåòîê-
ñàì, ïèðèïðîêñèôåí. Ðàñòâîð äëÿ íàðóæíîãî ïðèìåíåíèÿ,
âûïóñêàåòñÿ â âèäå êàïåëü íà õîëêó äëÿ ñîáàê è êîøåê. [16].

Öåëü èññëåäîâàíèÿ: èçó÷åíèå èíñåêòîàêàðèöèäíîé ýô-
ôåêòèâíîñòè ëåêàðñòâåííîãî ïðåïàðàòà äëÿ âåòåðèíàðíîãî
ïðèìåíåíèÿ ÌàêñèÄðîïñ® äëÿ êîøåê.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ âûïîëíÿëèñü â ñîîòâåòñòâèè ñ íîðìàòèâ-
íûìè òðåáîâàíèÿìè è ïðèêàçîì Ìèíèñòåðñòâà ñåëüñêîãî
õîçÿéñòâà ÐÔ îò 6 ìàðòà 2018 ã. N 101 "Îá óòâåðæäåíèè

ïðàâèë ïðîâåäåíèÿ äîêëèíè÷åñêîãî èññëåäîâàíèÿ ëåêàð-
ñòâåííîãî ñðåäñòâà äëÿ âåòåðèíàðíîãî ïðèìåíåíèÿ, êëèíè-
÷åñêîãî èññëåäîâàíèÿ ëåêàðñòâåííîãî ïðåïàðàòà äëÿ âåòå-
ðèíàðíîãî ïðèìåíåíèÿ, èññëåäîâàíèÿ áèîýêâèâàëåíòíîñòè
ëåêàðñòâåííîãî ïðåïàðàòà äëÿ âåòåðèíàðíîãî ïðèìåíåíèÿ"
[7; 14].

Èíñåêòîàêàðèöèäíóþ ýôôåêòèâíîñòü èçó÷àëè ñîãëàñíî
ìåòîäàì îïðåäåëåíèÿ ýôôåêòèâíîñòè èíñåêòèöèäîâ, àêà-
ðèöèäîâ, ðåãóëÿòîðîâ ðàçâèòèÿ è ðåïåëëåíòîâ ïðè ýêòîïà-
ðàçèòîçàõ ïëîòîÿäíûõ æèâîòíûõ [1].

Èññëåäîâàíèÿ ïðîâîäèëèñü íà áàçå âåòåðèíàðíîé êëè-
íèêè "Doctor-Vet", ã. Ñàðàòîâ. Îïðåäåëåíèå âèäîâîé ïðè-
íàäëåæíîñòè ýêòîïàðàçèòîâ ïðîâîäèëè ïî ìîðôîëîãè÷åñ-
êèì ïðèçíàêàì [6, 8, 12].

Äëÿ ýêñïåðèìåíòà ïîäáèðàëè ñïîíòàííî çàðàæåííûõ
ýêòîïàðàçèòàìè êîøåê, ïîñòóïèâøèõ íà ïðè¸ì â êëèíèêó.
Æèâîòíûå ñîäåðæàëèñü â îáû÷íûõ óñëîâèÿõ ó âëàäåëüöåâ
íà âñåì ïðîòÿæåíèè îïûòà è ïîëó÷àëè ïðèâû÷íûé êîðì.
Âñåõ èññëåäóåìûõ æèâîòíûõ ïî ïðèíöèïó àíàëîãîâ è ñîîò-
âåòñòâóþùåìó çàáîëåâàíèþ ðàñïðåäåëÿëè â äâå ãðóïïû –
îïûòíóþ èëè ãðóïïó ñðàâíåíèÿ (êîíòðîëüíóþ).

Ïðè àôàíèïòåðîçå â èññëåäîâàíèå áûëî âêëþ÷åíî 20
êîøåê (12 ñàìöîâ, 8 ñàìîê, â âîçðàñòå îò 1 äî 6 ëåò, ìàññîé
îò 3 äî 6 êã) ó êîòîðûõ äèàãíîñòèðîâàíî íàëè÷èå áëîõ
Ctenocephalides spp.

Ïðè ëèíîãíàòîçå â èññëåäîâàíèå áûëî âêëþ÷åíî 20
êîøåê (14 ñàìöîâ, 6 ñàìîê, â âîçðàñòå îò 2 äî 6 ëåò, ìàññîé
îò 3 äî 6 êã) ó êîòîðûõ äèàãíîñòèðîâàíî íàëè÷èå âøåé
Linognatus setosus.

Ïðè òðèõîäåêòîçå â èññëåäîâàíèå áûëî âêëþ÷åíî 20
êîøåê (12 ñàìöîâ, 8 ñàìîê, â âîçðàñòå îò 1 äî 6 ëåò, ìàññîé
îò 3 äî 6 êã) ó êîòîðûõ äèàãíîñòèðîâàíî íàëè÷èå êîøà÷üèõ
âëàñîåäîâ Felicola subrostratus.

Ïðè îòîäåêòîçå â èññëåäîâàíèå áûëî âêëþ÷åíî 20 êî-
øåê (14 ñàìöîâ, 6 ñàìîê, â âîçðàñòå îò 3 äî 7 ëåò, ìàññîé îò
2 äî 6 êã), ó êîòîðûõ äèàãíîñòèðîâàíî íàëè÷èå êëåùåé
Otodectes cynotis.

Ïðè õåéëåòèåëëåçå â èññëåäîâàíèå áûëî âêëþ÷åíî 20
êîøåê (10 ñàìöîâ, 10 ñàìîê, â âîçðàñòå îò 2 äî 7 ëåò, ìàññîé
îò 3 äî 8 êã), ó êîòîðûõ äèàãíîñòèðîâàíî íàëè÷èå êëåùåé
Cheyletiella spp.

Ïðè íîòîýäðîçå â èññëåäîâàíèå áûëî âêëþ÷åíî 20 êî-
øåê (12 ñàìöîâ, 8 ñàìîê, â âîçðàñòå îò 1 äî 6 ëåò, ìàññîé îò
2 äî 6 êã) , ó êîòîðûõ äèàãíîñòèðîâàíî íàëè÷èå êëåùåé
Notoedres cati.

Îïûòíîé ãðóïïå æèâîòíûõ íàçíà÷àëè èññëåäóåìûé
ïðåïàðàò ÌàêñèÄðîïñ®. Æèâîòíûì êîíòðîëüíîé ãðóïïû
ïðèìåíÿëè ïðåïàðàò ñðàâíåíèÿ.

Ïðåïàðàòû íàíîñèëè ñîãëàñíî èíñòðóêöèè ïóò¸ì òî-
÷å÷íîãî êàïåëüíîãî íàíåñåíèÿ íà ñóõóþ íåïîâðåæä¸ííóþ
êîæó ñ ó÷åòîì ìàññû îáðàáàòûâàåìîãî æèâîòíîãî.

Äëÿ ëå÷åíèÿ îòîäåêòîçà ïðåïàðàò çàêàïûâàëè â êàæäîå
óõî ïî 4 – 6 êàïåëü. Îñòàòîê ïðåïàðàòà â èñïîëüçóåìîé òóáå
(â ðàñ÷åòå íà ìàññó æèâîòíîãî), íàíîñèëè íà êîæó ìåæäó
ëîïàòîê (îäíîêðàòíàÿ îáðàáîòêà).

Ïðè ýíòîìîçàõ ïîäñ÷åò íàñåêîìûõ, ôèêñàöèÿ ìåñò ïî-
ðàæåíèÿ ïðîâîäèëè â äíè: –1/0, 2, 7/10, 14, 21  çàòåì êàæäûå
7–10 äíåé äî ïîÿâëåíèÿ ýêòîïàðàçèòîâ.

Ïðè àêàðîçàõ ïîäñ÷åò êëåùåé è êëèíè÷åñêèé îñìîòð
æèâîòíûõ ïðîâîäèëè â äíè: –1/0, 2, 7/10, 14, 28 (±2 äíÿ).

Îöåíêó ýôôåêòèâíîñòè ïðîâîäèëè ïî ñíèæåíèþ ÷èñëà
íàñåêîìûõ è êëåùåé, ýëèìèíàöèè æèâûõ ýêòîïàðàçèòîâ íà
îñíîâàíèè èõ ïîäñ÷åòà, à òàêæå èñ÷åçíîâåíèþ êëèíè÷åñêèõ
ïðèçíàêîâ è ñèìïòîìîâ. Ðåçóëüòàòîì óñïåøíîãî ëå÷åíèÿ
ñ÷èòàëè îòñóòñòâèå æèâûõ ýêòîïàðàçèòîâ. Âû÷èñëÿëè ñíè-
æåíèå ÷èñëà æèâûõ íàñåêîìûõ è êëåùåé äëÿ æèâîòíûõ âñåõ
ãðóïï â êàæäûé äåíü îöåíêè â ñîîòâåòñòâèå ñî ñòàíäàðòíû-
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ìè ôîðìóëàìè [1]. Ñòàòèñòè÷åñêóþ îáðàáîòêó ïîëó÷åííûõ
ðåçóëüòàòîâ ïðîâîäèëè ñòàíäàðòíûìè ìåòîäàìè ñ èñïîëü-
çîâàíèåì ïðîãðàììû "Microsoft Excel 2010" ìåòîäîì êðè-
òåðèÿ Ñòüþäåíòà.

Ðåçóëüòàòû è îáñóæäåíèå

Îöåíêó ýôôåêòèâíîñòè ïðîâîäèëè äëÿ êàæäîãî äíÿ
îñìîòðà íà îñíîâàíèè ïîäñ÷åòà íàñåêîìûõ (òàáëèöà 1; 2; 3).

Íà âòîðûå ñóòêè ïîñëå íàçíà÷åíèÿ ëå÷åíèÿ èíñåêòèöèä-
íàÿ ýôôåêòèâíîñòü ïðè àôàíèïòåðîçå â îïûòíîé ãðóïïå
ñîñòàâèëà 83,1 %, â êîòðîëüíîé ãðóïïå – 77,5 %. Ïðè ýòîì
îáà èñïûòóåìûõ ïðåïàðàòà ïîêàçàëè 100% èíñåêòèöèäíóþ
ýôôåêòèâíîñòü íà 7 ñóòêè íàáëþäåíèÿ.

Â ðåçóëüòàòå ïðîâåäåííûõ êëèíèêî-ýêñïåðèìåíòàëü-
íûõ èññëåäîâàíèé áûëî óñòàíîâëåíî, ÷òî íà âòîðûå ñóòêè
ïîñëå íàçíà÷åíèÿ ëå÷åíèÿ èíñåêòèöèäíàÿ ýôôåêòèâíîñòü
ïðè ëèíîãíàòîçå â îïûòíîé ãðóïïå ñîñòàâèëà 84,3 %, â
êîíòðîëüíîé ãðóïïå – 78,7 %. Îáà èñïûòóåìûõ ïðåïàðàòà
ïîêàçàëè 100% èíñåêòèöèäíóþ ýôôåêòèâíîñòü íà 7 ñóòêè
íàáëþäåíèÿ.

Â ðåçóëüòàòå ïðîâåäåííûõ êëèíèêî-ýêñïåðèìåíòàëü-
íûõ èññëåäîâàíèé áûëî óñòàíîâëåíî, ÷òî íà âòîðûå ñóòêè
ïîñëå íàçíà÷åíèÿ ëå÷åíèÿ èíñåêòèöèäíàÿ ýôôåêòèâíîñòü
ïðè òðèõîäåêòîçå â îïûòíîé ãðóïïå ñîñòàâèëà 89,6 %, â
êîíòðîëüíîé ãðóïïå – 85,3 %. Îáà èñïûòóåìûõ ïðåïàðàòà
ïîêàçàëè 100% èíñåêòèöèäíóþ ýôôåêòèâíîñòü íà 7 ñóòêè
íàáëþäåíèÿ.

Îöåíêà ýôôåêòèâíîñòè ëå÷åíèÿ êîøåê ïðè õåéëåòèåë-
ëåçå. Êîëè÷åñòâî æèâûõ êëåùåé äî è ïîñëå ëå÷åíèÿ ïðåä-
ñòàâëåíû â òàáëèöå 4.

Ñðåäíåå ïðîöåíòíîå ñíèæåíèå ÷èñëà æèâûõ êëåùåé â
îïûòíîé ãðóïïå è ãðóïïå ñðàâíåíèÿ ñîñòàâèëè 100%. ×àñ-
òîòà è ýôôåêòèâíîñòü óñïåøíîãî ëå÷åíèÿ ïî ðåçóëüòàòàì
ýëèìèíàöèè êëåùåé â îïûòíîé è êîíòðîëüíîé ãðóïïå ñîñòà-
âèëè 100%.

*Îöåíêà ýôôåêòèâíîñòè ëå÷åíèÿ êîøåê ïðè  îòîäåêòîçå
(òàáëèöà 5). Â îïûòíîé ãðóïïå êîøåê, óæå íà 7 ñóòêè ïðè
îòîñêîïè÷åñêîì èññëåäîâàíèè êëåùåé Otodectes cynotis âû-
ÿâëåíî íå áûëî. Â òî âðåìÿ êàê ó äâóõ æèâîòíûõ â ãðóïïå ñ
ïðåïàðàòîì ñðàâíåíèÿ îáíàðóæèëè ïî 1 êëåùó. Íà 28 äåíü
èññëåäîâàíèÿ â îïûòíîé ãðóïïå è ãðóïïå ñðàâíåíèÿ ïðè

îòîñêîïè÷åñêîì èññëåäîâàíèè êëåùåé Otodectes cynotis íå
âûÿâëåíî. Êóïèðîâàíèå êëèíè÷åñêèõ ñèìïòîìîâ îòìå÷à-
ëîñü óæå íà âòîðûå ñóòêè ïîñëå íàçíà÷åíèÿ ëå÷åíèÿ âî âñåõ
ãðóïïàõ æèâîòíûõ.

Îöåíêà ýôôåêòèâíîñòè ëå÷åíèÿ êîøåê ïðè íîòîýäðîçå.
Ðåçóëüòàòû ðàñ÷åòà ýôôåêòèâíîñòè ïðåïàðàòà ïðåäñòàâëå-
íû â òàáëèöå 6.

Ê 28 äíþ èññëåäîâàíèé â ñîñêîáàõ îò æèâîòíûõ îïûò-
íîé ãðóïïû è ãðóïïû ñðàâíåíèÿ êëåùåé Notoedres cati íå
îáíàðóæåíî. Êóïèðîâàíèå êëèíè÷åñêèõ ñèìïòîìîâ íàáëþ-
äàëîñü âî âñåõ ãðóïïàõ æèâîòíûõ, òàê íà ñåäüìûå ñóòêè
ïîñëå íàíåñåíèÿ ïðåïàðàòîâ îòñóòñòâîâàë ñèìïòîì çóäà. Ó
áîëüøèíñòâà æèâîòíûõ ê 7 ñóòêàì ýêñïåðèìåíòà ïðîèñõî-
äèëà ýïèòåëèçàöèÿ êîæíîãî ïîêðîâà â ìåñòå ïîâðåæäåíèÿ.
Ê 14 ñóòêàì êîæíûå ïîêðîâû ó âñåõ æèâîòíûõ ïîëíîñòüþ
âîññòàíàâëèâàëèñü. Âîññòàíîâëåíèå âîëîñÿíîãî ïîêðîâà ó
áîëüøèíñòâà æèâîòíûõ íàñòóïàëî íà 14 ñóòêè, ê 28 äíþ
ýêñïåðèìåíòà ó âñåõ æèâîòíûõ êàê îïûòíûõ, òàê è êîíò-
ðîëüíûõ íàáëþäàëîñü ïîëíîå âîññòàíîâëåíèå âîëîñÿíîãî
ïîêðîâà. Ê 28 äíþ ýêñïåðèìåíòà ñðåäíåå ïðîöåíòíîå ñíè-
æåíèå ÷èñëà æèâûõ êëåùåé êàê â îïûòíîé, òàê è â êîíò-
ðîëüíîé ãðóïïàõ äîñòèãëî 100 %

Çàêëþ÷åíèå

Â ïðîöåññå èññëåäîâàíèÿ áûëî óñòàíîâëåíî, ÷òî ïðåïà-
ðàò ÌàêñèÄðîïñ® ïðîÿâëÿåò âûñîêîå èíñåêòîàêàðèöèäíîå
äåéñòâèå ïðè àôàíèïòåðîçå, ëèíîãíàòîçå, òðèõîäåêòîçå, õåé-
ëåòèåëëåçå, îòîäåêòîçå è íîòîýäðîçå êîøåê. Íåæåëàòåëüíûõ
ÿâëåíèé â ïðîöåññå èññëåäîâàíèÿ â îïûòíîé ãðóïïå è â
ãðóïïå ñðàâíåíèÿ íå çàôèêñèðîâàíî. Ïðè ëå÷åíèè àôàíèïòå-
ðîçà êîøåê èññëåäóåìûé ïðåïàðàò ÌàêñèÄðîïñ® ïðîÿâëÿåò
èíñåêòèöèäíîå äåéñòâèå ñ ïðîäîëæèòåëüíîñòüþ çàùèòíîãî
äåéñòâèÿ îò ïîâòîðíîé èíôåñòàöèè áëîõàìè 48 äíåé.
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Ïðåññ-ðåëèç/ Press-release

Â Ëèïåöêîé îáëàñòè ïîîùðÿò
ëó÷øèõ æèâîòíîâîäîâ

Â ðåãèîíå ïîäâåëè èòîãè òðóäîâîãî ñîïåðíè÷åñòâà â
îòðàñëè æèâîòíîâîäñòâà çà 2024 ãîä.

Äëÿ îïðåäåëåíèÿ ïåðåäîâèêîâ ñåëüõîçïðåäïðèÿòèÿ îá-
ëàñòè, çàíèìàþùèåñÿ ìîëî÷íûì ñêîòîâîäñòâîì, ñâèíîâîä-
ñòâîì, ïòèöåâîäñòâîì è ðûáîâîäñòâîì, ïðåäñòàâèëè ïðîèç-
âîäñòâåííûå ïîêàçàòåëè çà 2024 ãîä. Ëó÷øèõ ïðåäñòàâèòå-
ëåé îòðàñëè æèâîòíîâîäñòâà îòáèðàëè â 26 íîìèíàöèÿõ èç
466 ïðåòåíäåíòîâ. Â èòîãå ïîáåäèòåëÿìè òðóäîâîãî ñîïåð-
íè÷åñòâà â îòðàñëè æèâîòíîâîäñòâà â 2024 ãîäó ñòàëè 135
÷åëîâåê èç 15 ðàéîíîâ è îêðóãîâ. Ñàìîå áîëüøîå êîëè÷å-
ñòâî ïåðåäîâèêîâ, 16 ÷åëîâåê, ðàáîòàåò â õîçÿéñòâàõ Äîëãî-
ðóêîâñêîãî ðàéîíà.

Ñðåäè ïîáåäèòåëåé - ïðåäñòàâèòåëè ðàçíûõ ïðîôåññèé.
Ýòî è îïåðàòîðû ìàøèííîãî äîåíèÿ, îïåðàòîðû íà âûðà-
ùèâàíèè, îòêîðìå ÊÐÑ è ñâèíåé, îïåðàòîðû ïî âîñïðîèç-
âîäñòâó ñòàäà, óõîäó çà äîéíûì ñòàäîì è ìåõàíèçàòîðû ïî

åãî îáñëóæèâàíèþ, îïåðàòîðû íà îòêîðìå ñâèíåé, ïòè÷íè-
öû è ðûáîâîäû, áðèãàäèðû ìîëî÷íûõ ôåðì, ñâèíîâîä÷åñ-
êèõ êîìïëåêñîâ è ïòèöåâîä÷åñêèõ öåõîâ, ýëåêòðîìîíòåðû è
ñëåñàðè, êîòîðûå ñëåäÿò çà èñïðàâíîé ðàáîòîé îáîðóäîâà-
íèÿ. Îöåíèâàëèñü äîñòèæåíèÿ êàê îòäåëüíûõ ðàáîòíèêîâ,
òàê è öåëûõ çâåíüåâ. Ëó÷øèå ñïåöèàëèñòû â îòðàñëè æèâîò-
íîâîäñòâà ïîëó÷àò ïðåìèè îò 40 òûñ. ðóáëåé íà ÷åëîâåêà, äî
300 òûñ. ðóáëåé íà çâåíî. Îáùàÿ ñóììà âûïëàò ïîáåäèòå-
ëÿì òðóäîâîãî ñîïåðíè÷åñòâà ñîñòàâèò 5,6 ìëí ðóáëåé.

"Êàäðîâûé ãîëîä – ïðîáëåìà, ñ êîòîðîé ñåé÷àñ ñòàëêè-
âàþòñÿ âñå îòðàñëè ýêîíîìèêè. Ôåäåðàëüíûé ïðîåêò "Êàä-
ðû â ÀÏÊ", êîòîðûé ðåàëèçóåòñÿ â ðàìêàõ íàöïðîåêòà
"Òåõíîëîãè÷åñêîå îáåñïå÷åíèå ïðîäîâîëüñòâåííîé áåçî-
ïàñíîñòè" íàïðàâëåí íà ðåøåíèå ýòîãî âîïðîñà. Òàêèå ìå-
ðîïðèÿòèÿ êàê ðàç è íàïðàâëåíû íà òî, ÷òîáû óëó÷øàòü
èìèäæ ñåëüñêîõîçÿéñòâåííûõ ïðîôåññèé è ìîòèâèðîâàòü
ëþäåé ðàáîòàòü â ÀÏÊ", - ïîä÷åðêíóëà ìèíèñòð ñåëüñêîãî
õîçÿéñòâà Ëèïåöêîé îáëàñòè Åêàòåðèíà Ìàðêîâà.

Ïî ìàòåðèàëàì ïðåññ-ñëóæáû Ìèíñåëüõîçà ÐÔ
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Êëþ÷åâûå ñëîâà: Ìîðáèëèâèðóñû, êîøêè, õðîíè÷åñ-
êàÿ èíôåêöèÿ ïî÷åê, òóáóëîèíòåðñòèíàëüíûé íåôðèò, ÷óìà
ïëîòîÿäíûõ, ÏÖÐ, ìî÷à.

Ðåçþìå. Ìîðáèëèâèðóñû – ðîä âèðóñîâ, êîòîðûå âñòðå-
÷àþòñÿ ó øèðîêîãî êðóãà æèâîòíûõ. Ñðåäè ìëåêîïèòàþ-
ùèõ ìîðáèëèâèðóñíûå èíôåêöèè ÿâëÿþòñÿ íàèáîëåå ÷àñ-
òîé ïðîáëåìîé ó ñîáàê, ó íèõ îíè îáëàäàþò òðîïíîñòüþ ê
ðàçëè÷íûì òêàíÿì è, â çàâèñèìîñòè îò ðàçâèòèÿ çàáîëåâà-
íèÿ, ìîãóò ïðîõîäèòü â ðàçíûõ ôîðìàõ: íåðâíîé, ðåñïèðà-
òîðíîé, êèøå÷íîé. Â 2012 ãîäó Woo et al., ïðåäïîëîæèëè,
÷òî âèðóñû ýòîãî ðîäà òàêæå ìîãóò âñòðå÷àòüñÿ è ó êîøåê.
Àâòîðû ïîäòâåðäèëè íàëè÷èå ìîðáèëèâèðóñîâ ó êîøåê â
Ãîíêîíêå è ñâÿçûâàëè èõ ñ ðàçâèòèåì ó ýòèõ æèâîòíûõ
òóáóëîèíòåðñòèöèàëüíîãî íåôðèòà (ÒÈÍ). Íà îñíîâå ïîñ-
ëåäîâàòåëüíîñòè ìîðáèëèâèðóñà êîøåê â áàçå äàííûõ NCBI
ìû ðàçðàáîòàëè äèàãíîñòè÷åñêóþ òåñò-ñèñòåìó äëÿ âûÿâëå-
íèÿ ýòîãî âîçáóäèòåëÿ â êëèíè÷åñêèõ îáðàçöàõ íà îñíîâå
òåõíîëîãèè ÏÖÐ â ðåæèìå ðåàëüíîãî âðåìåíè. Áûëè ïðîòå-
ñòèðîâàíû êëèíè÷åñêèå îáðàçöû êðîâè è ìî÷è. Íàèáîëåå
ïîäõîäÿùèì ìàòåðèàëîì äëÿ îáíàðóæåíèÿ âèðóñà îêàçà-
ëàñü ìî÷à, ÷òî ñâÿçàíî ñ ïàòîãåíåçîì ìîðáèëèâèðóñíîé
èíôåêöèè ó êîøåê, êîòîðàÿ ó íèõ ïîðàæàåò ïî÷êè. Ìû
ïðîòåñòèðîâàëè 600 îáðàçöîâ ìî÷è ñðåäè êîòîðûõ áûëî
âûÿâëåíî 6 ïîëîæèòåëüíûõ îáðàçöîâ, ÷òî ñîñòàâèëî 1%.

Ââåäåíèå

Ðîä Morbillivirus (ñåìåéñòâî Paramyxoviridae, ïîäñå-
ìåéñòâî Orthoparamyxovirinae) äî íåäàâíåãî âðåìåíè âêëþ-
÷àë øåñòü õîðîøî èçó÷åííûõ ÐÍÊ-âèðóñîâ ÷åëîâåêà è æè-
âîòíûõ, â òîì ÷èñëå âèðóñ êîðè, âèðóñ ÷óìû ïëîòîÿäíûõ

Çàéöåâ Â.Ñ.

Çàéöåâ Â.Ñ., Êëåòèêîâà Ë.Â. Íîâàÿ ìîðáèëèâèðóñíàÿ
èíôåêöèÿ êîøåê â Ðîññèè.  // Âåòåðèíàðèÿ è êîðìëåíèå. –
2025. – ¹2. – Ñ.29–32.
Zaitsev V.S., Kletikova L.V. New morbilivirus infection of cats
in Russia.  // Veterinaria i kormlenie. – 2025. – ¹2. – P.29–32.
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New morbilivirus infection
of cats in Russia
1Zaitsev V.S., 2Kletikova L.V.
1Veterinary laboratory of Zaitsev+ LLC, Moscow
2Upper Volga State Agrarian University,  Ivanovo

Key words: Morbiliviruses, cats, chronic kidney infection,
tubulointerstitial nephritis, canine distemper, PCR, urine.

Abstract. Morbiliviruses are a genus of viruses that occur in
a wide range of animals. Among mammals, morbilivirus infections
are the most common problem in dogs, where they have tropism
for various tissues and, depending on the development of the
disease, can occur in different forms: nervous, respiratory, intestinal.
In 2012, Woo et al. suggested that viruses of this genus can also
be found in cats. The authors confirmed the presence of
morbiliviruses in cats in Hong Kong and associated them with the
development of tubulointerstitial nephritis (TIN) in these animals.
Based on the feline morbilivirus sequence in the NCBI database,
we developed a diagnostic test system for the detection of this
pathogen in clinical samples based on real-time PCR technology.
Clinical blood and urine samples were tested. Urine was the most
suitable material for detecting the virus, which is associated with
the pathogenesis of morbilivirus infection in cats, which affects the
kidneys. We tested 600 urine samples, among which 6 positive
samples were found, which amounted to 1 %.

(Â×Ï), âèðóñ ÷óìû êðóïíîãî ðîãàòîãî ñêîòà (ëèêâèäèðîâàí
âî âñåì ìèðå â 2011 ãîäó), âèðóñ ÷óìû ìåëêèõ æâà÷íûõ
æèâîòíûõ è äâà âèðóñà, ïîðàæàþùèõ ìîðñêèõ ìëåêîïèòà-
þùèõ: ìîðáèëëèâèðóñ êèòîîáðàçíûõ è âèðóñ ìîðñêèõ ñâè-
íåé [9]. Âñå øåñòü âèäîâ ÿâëÿþòñÿ âûñîêîêîíòàãèîçíûìè è
âûçûâàþò ñåðüåçíûå ñèñòåìíûå çàáîëåâàíèÿ ó ëþäåé, ñêî-
òà, äîìàøíèõ ñîáàê è äèêèõ æèâîòíûõ [19]. Âàæíûì ôàê-
òîì ÿâëÿåòñÿ òî, ÷òî Â×Ï ïîðàæàåò øèðîêèé êðóã õîçÿåâ, à
òàêæå ÿâëÿåòñÿ ñåðüåçíîé ïðîáëåìîé ó áîëüøèõ êîøåê, íî
â òîæå âðåìÿ íå áûëî îòìå÷åíî ñëó÷àåâ, êîãäà îí áû çàðà-
æàë äîìàøíèõ êîøåê.

Â 2012 ãîäó áûë îïèñàí ñåäüìîé âèä Ìîðáèëèâèðóñîâ,
êîòîðûé áûë âûäåëåí ó êîøåê â Ãîíêîíãå. Woo et al.
ïðåäïîëîæèëè, ÷òî èç-çà ïîñòîÿííîãî âçàèìîäåéñòâèÿ êî-
øåê è ñîáàê, ó íèõ âîçìîæåí êàêîé-òî îáùèé âèðóñ ýòîãî
ðîäà, ïî êðàéíåé ìåðå, Â×Ï ìîã ìóòèðîâàòü è ïðèñïîñî-
áèòüñÿ ê îðãàíèçìó äîìàøíèõ êîøåê. Íà îñíîâå êîíñåðâà-
òèâíûõ ãåíîìíûõ ïîñëåäîâàòåëüíîñòåé ìîðáèëèâèðóñîâ
àâòîðû ñèíòåçèðîâàëè ïðàéìåðû è çîíäû è òåñòèðîâàëè
ðàçëè÷íûå âèäû êëèíè÷åñêèå îáðàçöîâ, âçÿòûõ îò êîøåê. Â
ðåçóëüòàòå ýòîé ðàáîòû áûëà ïîëó÷åíà ïîëíîãåíîìíàÿ ïîñ-
ëåäîâàòåëüíîñòü íîâîãî âèðóñà, êîòîðûé ðàíåå íå áûë âû-
äåëåí ó êîøåê, ýòîò âèðóñ áûë íàçâàí Ìîðáèëèâèðóñíàÿ
èíôåêöèÿ êîøåê (ÌÈÊ) [21]. Ïî ïðåäïîëîæåíèþ àâòîðîâ
âèðóñ ÿâëÿåòñÿ ó íèõ ïðè÷èíîé ïîðàæåíèÿ ïî÷åê è ïðèâî-
äèò ê ÒÈÍ è õðîíè÷åñêîìó íåôðèòó [21]. Â íàñòîÿùåå âðåìÿ
ÌÈÊ îáíàðóæåí âî ìíîãèõ ñòðàíàõ. Ãåíåòè÷åñêèé àíàëèç
ïîêàçàë íàëè÷èå äâóõ ðàçëè÷íûõ ãåíîòèïîâ ÌÈÊ, èìåþ-
ùèõ ñõîæóþ ãåíîìíóþ íóêëåîòèäíóþ ïîñëåäîâàòåëüíîñòü
ïðèáëèçèòåëüíî íà 78,2 %. Ãåíîòèï 1 (ÌÈÊ1) áûë âïåðâûå
èäåíòèôèöèðîâàí â 2012 ãîäó â Ãîíêîíãå è â äàëüíåéøåì
áûë îáíàðóæåí ó êîøåê â ðàçíûõ ñòðàíàõ.  Â Àçèè, êðîìå
Ãîíêîíãà, ÌÈÊ1 áûë èäåíòèôèöèðîâàí â ßïîíèè, Òàèëàí-
äå, Ìàëàéçèè è Êèòàå. Â Åâðîïå ÌÈÊ1 áûë îáíàðóæåí â
Ãåðìàíèè, Èòàëèè è Òóðöèè. Â Àìåðèêå ÌÈÊ1 áûë çàðåãè-
ñòðèðîâàí â ÑØÀ è Áðàçèëèè. Ãåíîòèï 2 (ÌÈÊ2) áûë
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âûÿâëåí â Ãåðìàíèè â 2018 ãîäó [17]. Â íàñòîÿùåå âðåìÿ íåò äàííûõ, êàê ðàçíûå ãåíîòèïû
ìîãóò ðàçëè÷àòüñÿ ïî ïàòîãåíåçó.

Âèðóñû ýòîãî ðîäà èñïîëüçóþò èììóíîãëîáóëèí-ïîäîáíûå SLAM-ðåöåïòîðû ëèìôî-
öèòîâ [20] è íåêòèí-4-ðåöåïòîðû ýïèòåëèàëüíûõ è ýíäîòåëèàëüíûõ êëåòîê [1] â êà÷åñòâå
ðåöåïòîðíûõ ìîëåêóë äëÿ âçàèìîäåéñòâèÿ ñ êëåòêàìè õîçÿèíà. Ïðè çàðàæåíèè, íà ðàííåé
ñòàäèè èíôåêöèè, âèðóñ çàõâàòûâàåòñÿ èç àýðîçîëÿ ìàêðîôàãàìè â ïðîñâåòå àëüâåîë è
äåíäðèòíûìè êëåòêàìè â ýïèòåëèè ñóááàçàëüíûõ äûõàòåëüíûõ ïóòåé. Âèðóñ âçàèìîäåé-
ñòâóåò ÷åðåç SLAM-ðåöåïòîðû ñ êëåòêàìè èììóííîé ñèñòåìû è çàðàæàåò èõ. Âèðóñíàÿ
èíôåêöèÿ ëèìôîöèòîâ âûçûâàåò ëèìôîïåíèþ è ïðèâîäèò ê ðàçâèòèþ òÿæåëîé èììóíîñóï-
ðåññèè. Â ñâÿçè ñ ïîðàæåíèåì ëèìôîöèòîâ ó èíôèöèðîâàííûõ ìîðáèëëèâèðóñîì ëþäåé è
æèâîòíûõ ÷àñòî ðàçâèâàþòñÿ îñëîæíåíèÿ èç-çà âòîðè÷íûõ èíôåêöèé â âèäå ïíåâìîíèè è
äèàðåè [13]. Ïîñðåäñòâîì èíôèöèðîâàííûõ èììóííûõ êëåòîê âèðóñ ïåðåíîñèòñÿ â ýïèòå-
ëèàëüíûå è ýíäîòåëèàëüíûå êëåòêè ðàçëè÷íûõ îðãàíîâ (êîæà, äûõàòåëüíûå ïóòè, êèøå÷-
íèê, ïî÷êè) è çàðàæàåò èõ ÷åðåç âçàèìîäåéñòâèå ñ ðåöåïòîðîì íåêòèí-4 [15]. Èññëåäîâàíèÿ
ïàòîãåíåçà ÷óìû ïëîòîÿäíûõ, ïîêàçàëè, ÷òî ïóòè çàðàæåíèÿ ìîãóò ïðîèñõîäèòü ÷åðåç
êîíúþíêòèâó, òðàõåþ è íîñîâóþ ïîëîñòü. Êðîìå òîãî, áûëî ïîêàçàíî, ÷òî ÷óìà ïëîòîÿäíûõ
ìîæåò ïåðåäàâàòüñÿ íåïîñðåäñòâåííî ÷åðåç óêóñû, âçàèìîäåéñòâóÿ ñ íåêòèí-4-ðåöåïòîðîì
ýïèòåëèàëüíûõ êëåòîê [15]. Âèðóñ ìîæåò âûäåëÿòüñÿ ÷åðåç ìî÷ó, êàë è ìîëîêî, à òàêæå
÷åðåç âûäåëåíèÿ êîíúþíêòèâû [7]. Â×Ï õàðàêòåðèçóåòñÿ ïîðàæåíèåì ÖÍÑ, îäíàêî â
íåðâíûõ êëåòêàõ íåò SLAM è íåêòèí-4 ðåöåïòîðîâ, âåðîÿòíî ìîðáèëèâèðóñû ðàñïîçíàþò
åùå êàêèå-òî ðåöåïòîðû, ïîñðåäñòâîì êîòîðûõ îíè ìîãóò çàðàæàòü êëåòêè íåðâíîé ñèñòå-
ìû, íî ïîêà ýòîò àëüòåðíàòèâíûé ïóòü íå èçó÷åí [7].

Ìåõàíèçì çàðàæåíèÿ ÌÈÊ ó êîøåê, ïî-âèäèìîìó, ÿâëÿåòñÿ ñõîäíûì ñ äðóãèìè
Ìîðáèëèâèðóñàìè. Áûëî óñòàíîâëåíî, ÷òî ðåöåïòîðàìè âçàèìîäåéñòâèÿ ñ êëåòêàìè èì-
ìóííîé ñèñòåìû äëÿ íèõ òàêæå ÿâëÿþòñÿ SLAM-ðåöåïòîðû ëèìôîöèòîâ, à ñ êëåòêàìè
ýïèòåëèàëüíûõ êëåòîê è ýíäîòåëèÿ íåêòèí-4-ðåöåïòîðû [10]. Ñïåêòð õîçÿåâ ÌÈÊ èçó÷àëñÿ
in vitro ïóòåì çàðàæåíèÿ êëåòî÷íûõ ëèíèé 13 ðàçëè÷íûõ âèäîâ ìëåêîïèòàþùèõ (âêëþ÷àÿ
ëþäåé). Ýòè èññëåäîâàíèÿ ïîêàçàëè, ÷òî òîëüêî êëåòî÷íûå ëèíèè êîøåê è àôðèêàíñêèõ
çåëåíûõ ìàðòûøåê áûëè âîñïðèèì÷èâû ê ÌÈÊ. Ëèíèè êëåòîê êîøåê, â êîòîðûõ íàáëþäà-
ëàñü ðåïëèêàöèÿ ÌÈÊ1, âêëþ÷àëè ïî÷å÷íûå, ôèáðîáëàñòíûå, ëèìôîèäíûå è ãëèàëüíûå
êëåòêè [14]. À ëèíèè êëåòîê êîøåê ñ ðåïëèêàöèåé ÌÈÊ2 âêëþ÷àëè êëåòêè ïî÷åê, ýïèòåëè-
àëüíûå êëåòêè ëåãêèõ, ëèìôîöèòû, ìîíîöèòû, à òàêæå êëåòêè ãîëîâíîãî ìîçãà è ìîçæå÷êà
[16]. Òðîïèçì âèðóñà ê ðàçëè÷íûì òèïàì êëåòîê òàêæå èçó÷àëñÿ ñ ïîìîùüþ èììóíîãèñòî-
õèìèè. Àíòèãåíû ÌÈÊ áûëè îáíàðóæåíû â êëåòêàõ êðîâåíîñíûõ ñîñóäîâ, ïî÷åê, â
ðåñïèðàòîðíûõ ýïèòåëèàëüíûõ êëåòêàõ, àëüâåîëÿðíûõ ìàêðîôàãàõ è, â ìåíüøåé ñòåïåíè â
ÖÍÑ [4]. Ýòè äàííûå ïîäòâåðæäàþò ïðåäïîëîæåíèå, ÷òî ÌÈÊ ìîæåò âûçûâàòü ñèñòåìíûå
èíôåêöèè, ñâÿçàííûå ñ ïîðàæåíèåì ðàçëè÷íûõ ñèñòåì îðãàíèçìà.

Ïîìèìî äîìàøíèõ êîøåê, ÌÈÊ áûëà âûÿâëåíà è ó äèêèõ êîøà÷üèõ, òàêèõ êàê
Leopardus guigna â ×èëè [18] è Panthera pardus â Òàèëàíäå [11]. Â Òàèëàíäå ÌÈÊ1 áûë
îáíàðóæåí ïðè ïîìîùè ÏÖÐ ó ñîáàê â ðåñïèðàòîðíûõ ñìûâàõ, à ìåòîä èììóíîãèñòîõèìèè
ïîêàçàë ó íèõ íàëè÷èå âèðóñà â òêàíÿõ ëåãêèõ, ïî÷åê, ëèìôîèäíûõ îðãàíîâ è â ìîçãå. Òàêæå
âèðóñ áûë âûäåëåí ó 22 óìåðøèõ ñîáàê â òêàíÿõ ëåãêèõ, ÷òî ìîæåò ñâèäåòåëüñòâîâàòü î òîì,
÷òî ÌÈÊ ó ñîáàê ìîæåò áûòü ïðè÷èíîé ñåðüåçíûõ ðåñïèðàòîðíûõ çàáîëåâàíèé. Ãåíåòè÷åñ-
êèé àíàëèç ïîêàçàë, ÷òî âèðóñ, âûäåëåííûé ó ñîáàê, íà 97–99 % ãîìîëîãè÷åí ÌÈÊ êîøåê,
îáíàðóæåííîìó â Ãîíêîíãå [12]. Êðîìå òîãî, áûëî óñòàíîâëåíî, ÷òî ÌÈÊ ìîæåò îïðåäåëÿòü-
ñÿ äàæå ó íå ïëîòîÿäíûõ æèâîòíûõ, òàê âèðóñ áûë âûÿâëåí ó ñóì÷àòîãî îïîññóìà â Áðàçèëèè
[8]. Î÷åâèäíî, ÷òî ñïåêòð õîçÿåâ è òðîïèçì ÌÈÊ âûõîäèò çà ðàìêè äîìàøíèõ êîøåê.
Àíàëîãè÷íûì îáðàçîì ðàñïðîñòðàíåííîñòü íàáëþäàåòñÿ ó Â×Ï. Ïî-âèäèìîìó, ýòî ÿâëÿåòñÿ
îñîáåííîñòüþ Ìîðáèëèâèðóñîâ, è âèðóñ ÌÈÊ îáëàäàåò òðîïíîñòüþ íå òîëüêî ê òêàíÿì
êîøåê êàê ó îñíîâíîãî õîçÿèíà, íî è êîíòàãèîçíîñòüþ ê äðóãèì âèäàì æèâîòíûõ, ó êîòîðûõ
îí ïîðàæàåò íå òîëüêî è íå ñòîëüêî òêàíè ïî÷åê, íî è äðóãèå ñèñòåìû îðãàíîâ. Ðàñïðîñòðà-
íåííîñòü ÌÈÊ è åãî ïàòîãåííîñòü ñðåäè äðóãèõ æèâîòíûõ ïðåäñòîèò åùå âûÿñíèòü.

Öåëüþ íàøåé ðàáîòû áûëî: óñòàíîâèòü íàëè÷èå ÌÈÊ ñðåäè ïîïóëÿöèè êîøåê Ðîññèè,
à òàêæå ïîïûòàòüñÿ âûÿâèòü ýòîò âèðóñ â ðåñïèðàòîðíûõ ñìûâàõ, ïîëó÷åííûõ îò ñîáàê.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ

Äëÿ èññëåäîâàíèÿ áûëè îòîáðàíû 100 îáðàçöîâ öåëüíîé êðîâè ñ êîíñåðâàíòîì K3ÝÄÒÀ
îò êëèíè÷åñêè çäîðîâûõ êîøåê è 600 îáðàçöîâ ìî÷è. Òàêæå áûëè èññëåäîâàíû 50 ðåñïè-
ðàòîðíûõ ñìûâîâ ñîáàê ñ ïîäîçðåíèåì íà ðåñïèðàòîðíóþ èíôåêöèþ.

Öåëüíóþ êðîâü öåíòðèôóãèðîâàëè äëÿ îòäåëåíèÿ ïëàçìû ïðè 3500 îá/ìèí 10 ìèí.
Ìî÷ó öåíòðèôóãèðîâàëè ïðè 2500 îá/ìèí 10 ìèíóò, íàäîñàäî÷íóþ æèäêîñòü ñëèâàëè,
îñòàâëÿëè ïðèìåðíî 1 ìë æèäêîé ôðàêöèè è ðåñóñïåíäèðîâàëè â íåì îñàäîê ìî÷è. Èç 100
ìêë ïëàçìû êðîâè, îñàäêà ìî÷è è ðåñïèðàòîðíûõ ñìûâîâ âûäåëÿëè íóêëåèíîâûå êèñëîòû
ïðè ïîìîùè íàáîðà "Çàéöåâ+® EXT" ("ÎÎÎ Çàéöåâ+", Ðîññèÿ). Âûäåëåíèå íóêëåèíîâûõ
êèñëîò ïðîâîäèëè ñîãëàñíî èíñòðóêöèè ïðîèçâîäèòåëÿ.

Äëÿ àìïëèôèêàöèè öåëåâîãî ôðàãìåíòà áûëè èñïîëüçîâàíû ïðàéìåðû è çîíäû, êîòî-
ðûå áûëè ðàçðàáîòàíû íà ãåí P/V/C ÌÈÊ. Ôîðâàðä ïðàéìåð FeMVrt-F 5'-
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GGGATCCAGAGGGTAACCT -3', ðåâåðñ ïðàéìåð FeMVrt-R 5'-
CCGGCCATTAATCTCTGAA -3' è ôëþîðåñöåíòíûé çîíä FeMVrt
TaqMan 5'-FAM-TATTCGAAAGCGATGATGATGAAAACCATTA-
TAMRA-3' [3].

Ðåàêöèîííàÿ ñìåñü îáúåìîì 25 ìêë ñîäåðæàëà 10 ìêë ÏÖÐ-Áóôåðà
(Ñèíòîë, Ðîññèÿ), â ðåàêöèþ äîáàâëÿëè 2,5 åä. Taq-ïîëèìåðàçû (Ñèí-
òîë, Ðîññèÿ),  10 åä MMlv - ðåâåðòàçû (Ñèíòîë, Ðîññèÿ) 5 ìêë ñìåñü
ïðàéìåðîâ (ïî 2,5 ìêÌ êàæäîãî èç ïðàéìåðîâ è 1 ìêÌ çîíäà) è 10 ìêë
âûäåëåííîé ÄÍÊ, îáùèé îáúåì ðåàêöèîííîé ñìåñè ñîñòàâëÿë 25 ìêë.
Îáðàòíóþ òðàíñêðèïöèþ è àìïëèôèêàöèþ ïðîâîäèëè â îäíîé ïðîáèð-
êå è âûïîëíÿëè íà ïðèáîðå CFX-96 (BioRad, ÑØÀ) ïî ïðîãðàììå: 50 îÑ
15 ìèí, 95 îÑ 5 ìèí, è 40 öèêëîâ 95 îÑ 15 ñåê è 60 îÑ 20 ñåê. Ðåçóëüòàòû
îöåíèâàëè ïî íàëè÷èþ èëè îòñóòñòâèþ êðèâîé àìïëèôèêàöèè â èññëåäó-
åìûõ îáðàçöàõ. Ïîëîæèòåëüíûé îáðàçåö, â êîòîðîì áûë ïîëó÷åí ïîëî-
æèòåëüíûé ñèãíàë, â äàëüíåéøåì áûë îòïðàâëåí íà ñåêâåíèðîâàíèå ñ
öåëüþ ïîäòâåðæäåíèÿ, ÷òî ïîëó÷åííûé íàìè ôðàãìåíò äåéñòâèòåëüíî
ïðèíàäëåæèò ê âèðóñó ÌÈÊ. Ñåêâåíèðîâàíèå ôðàãìåíòîâ íóêëåèíîâûõ
êèñëîò ïðîâîäèëè â ÍÏÔ "Ñèíòîë" ïî ìåòîäó "Ñåíãåðà".

Ðåçóëüòàòû èññëåäîâàíèÿ

Ïðè èññëåäîâàíèè 100 êëèíè÷åñêèõ îáðàçöîâ êðîâè êîøåê è 50
ðåñïèðàòîðíûõ ñìûâîâ ñîáàê ìû íå ïîëó÷èëè ïîëîæèòåëüíûõ ðåçóëü-
òàòîâ. Èç 600 îáðàçöîâ ìî÷è êîøåê, êîòîðûå ïîñòóïàëè â ëàáîðàòîðèþ
äëÿ ðóòèííîé äèàãíîñòèêè îáùåãî àíàëèçà ìî÷è, ìû ïîëó÷èëè øåñòü
ïîëîæèòåëüíûõ ðåçóëüòàòîâ. Äëÿ òåñòèðîâàíèÿ ìî÷è ñ öåëüþ âûÿâëå-
íèÿ ÌÈÊ áðàëè âñå ïîñòóïàâøèå îáðàçöû ìî÷è áåç êàêèõ-ëèáî ñïåöè-
àëüíûõ êðèòåðèåâ îòáîðà (òàáë. 1.). Ðåçóëüòàòû ñåêâåíèðîâàíèÿ è
ôèëîãåíåòè÷åñêèé àíàëèç ïîëîæèòåëüíîãî îáðàçöà ïîêàçàë, ÷òî, ïîëó-
÷åííûé íàìè ôðàãìåíò ÿâëÿåòñÿ íàèáîëåå áëèçêîðîäñòâåííûì ê íóêëå-

îòèäíûì ïîñëåäîâàòåëüíîñòÿì ðîäà Ìîðáèëè-
âèðóñîâ, ïîëó÷åííûìè èç Ãåðìàíèè (GenBank:
MG563820.1) è Èòàëèè (GenBank: MK088516.1,
GenBank: MK088517.1) (ðèñ. 1). Ïî-âèäèìîìó,
òàêîå ñðîäñòâî ìîæíî îáúÿñíèòü òåððèòîðèàëü-
íîé áëèçîñòüþ è âèðóñû èç Èòàëèè, Ãåðìàíèè è
Ðîññèè èìåþò îáùåå ïðîèñõîæäåíèå.

 Îáñóæäåíèå ðåçóëüòàòîâ

Îñòðîå òå÷åíèå áîëåçíè íå îòëè÷àåòñÿ õà-
ðàêòåðíûìè ñèìïòîìàìè. Îòñóòñòâèå âûðàæåí-
íûõ êëèíè÷åñêèõ ïðèçíàêîâ ïðè ÌÈÊ íå ïîçâî-
ëÿåò ñ îäíîé ñòîðîíû, îòìåòèòü ìîìåíò âîçíèê-
íîâåíèÿ çàáîëåâàíèÿ, à ñ äðóãîé ñòîðîíû ïðå-
äóïðåäèòü ðàñïðîñòðàíåíèå èíôåêöèè, ïîñêîëü-
êó çàðàæåíèå ìîæåò ïðîèñõîäèòü ïðè ïðÿìîì
êîíòàêòå â ïåðèîä âûäåëåíèÿ âèðóñà ñ ðåñïèðà-
òîðíûìè èñòå÷åíèÿìè. Çàðàæåíèå ÷åðåç ìî÷ó
ÿâëÿåòñÿ ìåíåå âåðîÿòíûì, õîòÿ íåëüçÿ èñêëþ-
÷èòü è òàêîé ïóòü çàðàæåíèÿ ïðè âûñîêîé âèðóñ-
íîé êîíöåíòðàöèè. ×òîáû âûÿñíèòü õàðàêòåð-
íóþ êëèíè÷åñêóþ êàðòèíó ÌÈÊ èíôåêöèè, áûëè
ïðîâåäåíû ýêñïåðèìåíòàëüíûå çàðàæåíèÿ êî-
øåê. Â ïåðèîä ïåðâè÷íîé âèðåìèè ó âñåõ îñîáåé
îòìå÷àëàñü òîëüêî ëåãêàÿ ëèõîðàäêà. Ïðè ýòîì
îáíàðóæåíèå âèðóñà ìåòîäîì ÏÖÐ îòìå÷àëîñü ñ
7 ïî 56 äåíü â îáðàçöàõ ìî÷è, è ñ 3 ïî 14 äåíü â
ðåñïèðàòîðíûõ ñìûâàõ. Ó âñåõ êîøåê ñ 14 äíÿ
ïîñëå çàðàæåíèÿ â ìî÷å âûÿâëÿëèñü â áîëüøîì
êîëè÷åñòâå ãèàëèíîâûå è çåðíèñòûå öèëèíäðû.
Òàêèì îáðàçîì, îáíàðóæåíèå â ìî÷å öèëèíäðîâ
ìîæåò áûòü êîñâåííûì ïðèçíàêîì íàëè÷èÿ ÌÈÊ
èíôåêöèè. Ïðè âñêðûòèè ýêñïåðèìåíòàëüíûõ
æèâîòíûõ îòìå÷àëèñü ïîðàæåíèÿ ïî÷åê, ïå÷å-
íèè, ñåëåçåíêè. Â ïî÷êàõ íàáëþäàëèñü àíîìà-
ëèè ïî÷å÷íûõ êàíàëüöåâ, ìíîãîî÷àãîâàÿ òðóá-
÷àòàÿ ìèíåðàëèçàöèÿ è ìíîãîî÷àãîâûé õðîíè-
÷åñêèé ÒÈÍ [2].

Ïðîäîëæèòåëüíûå íàáëþäåíèÿ çà êîøêà-
ìè, ó êîòîðûõ áûëà îáíàðóæåíà ÌÈÊ, âûÿâèëè,
÷òî âèðóñ ñ ìî÷îé ìîæåò âûäåëÿòüñÿ äëèòåëüíîå
âðåìÿ. Òàê áûëî ïîêàçàíî, ÷òî âèðóñ îïðåäåëÿë-
ñÿ ó ðàçíûõ æèâîòíûõ îò 6 ìåñÿöåâ äî 2 ëåò â
ïåðèîä íàáëþäåíèÿ çà íèìè, ïðè ýòîì æèâîò-
íûå áûëè êëèíè÷åñêè çäîðîâûìè. Äîâîëüíî
áîëüøîé ïðîöåíò ïîëó÷åíèÿ ïîëîæèòåëüíûõ ðå-
çóëüòàòîâ âî âñåì ìèðå ñâèäåòåëüñòâóåò î òîì,
÷òî ÌÈÊ èìååò òåíäåíöèþ ê ðàçâèòèþ õðîíè-
÷åñêîé èíôåêöèè ïî÷åê áåç ÿðêîé êëèíè÷åñêîé
êàðòèíû [3]. Òàêàÿ õðîíè÷åñêàÿ èíôåêöèÿ ïðè-
âîäèò ê ðàçâèòèþ ÒÈÍ, ñ ïîñëåäóþùèì íàðóøå-
íèåì ôóíêöèè ïî÷åê âñëåäñòâèå ðàçâèòèÿ ôèá-
ðîçà è àòðîôèè êàíàëüöåâ [6].

Ïî íàøèì íàáëþäåíèÿì ãèàëèíîâûå öè-
ëèíäðû â íåáîëüøîì êîëè÷åñòâå ñîäåðæàëèñü â
òðåõ ñëó÷àÿõ èç øåñòè (òàáë. 1). Îäíàêî âûÿâëå-
íèå öèëèíäðîâ ÿâëÿåòñÿ äîñòàòî÷íî ÷àñòûì ÿâ-
ëåíèåì ïðè ïðîâåäåíèè îáùåãî àíàëèçà ìî÷è, è
ñàìî ïî ñåáå èõ íàëè÷èå íå ìîæåò áûòü îñíîâà-
íèåì íà ïîäîçðåíèå ÌÈÊ. Áîëüøîé êîíöåíòðà-
öèè öèëèíäðîâ â ñî÷åòàíèè ñ ÌÈÊ èíôåêöèåé
ìû íå íàáëþäàëè íè ðàçó. ×àùå âñåãî îòìå÷à-
ëîñü ïîâûøåíèå â êðîâè êðåàòèíèíà (â ÷åòûðåõ
ñëó÷àÿõ) è ìî÷åâèíû (â òðåõ ñëó÷àÿõ). Îäíîâðå-
ìåííîå ïîâûøåíèå êðåàòèíèíà è ìî÷åâèíû íà-
áëþäàëîñü â òðåõ ñëó÷àÿõ. Â äóõ ñëó÷àÿõ, âìåñòå
ñ ïîâûøåííûìè óðîâíÿìè êðåàòèíèíà è ìî÷å-

Ðèñóíîê 1. Ôèëîãåíåòè÷åñêîå äåðåâî ïîñëåäîâàòåëüíîñòåé âèðóñîâ
ðîäà Morbillivirus áàçû äàííûõ GeneBank. Ïîñëåäîâàòåëüíîñòü,
ïîëó÷åííàÿ â õîäå äàííîãî èññëåäîâàíèÿ íà ðèñóíêå îòìå÷åíà
ñòðåëêîé. Äåðåâî ïîñòðîåíî ïðè ïîìîùè ïðîãðàììû NCBI BLAST.
Figure 1. Phylogenetic tree of the Morbillivirus virus sequences in the
GeneBank database. The sequence obtained in this study is marked with an
arrow in the figure. The tree was constructed using the NCBI BLAST program.
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âèíû â ìî÷å áûëè îáíàðóæåíû â íåáîëüøîì êîëè÷åñòâå
ãèàëèíîâûå öèëèíäðû. Â îäíîì ñëó÷àå áûëè ïîâûøåíû êàê
ïå÷åíî÷íûå ïîêàçàòåëè (ÀËÒ, ÀÑÒ, ÎÁ), òàê è ïî÷å÷íûå
(êðåàòèíèí, ìî÷åâèíà), ïðè ýòîì â ìî÷å íå áûëè îáíàðóæå-
íû êàêèå-ëèáî öèëèíäðû (òàáë. 1). Âñå ïîëîæèòåëüíûå
îáðàçöû áûëè ïîëó÷åíû îò êîøåê ñòàðøå 3 ëåò, ó êîòîðûõ
íå áûëî îòìå÷åíî ÿðêî âûðàæåííûõ ïðîáëåì ñ ïî÷êàìè,
÷òî, ñêîðåå âñåãî, ñâèäåòåëüñòâóåò î õðîíè÷åñêîì õàðàêòåðå
ÌÈÊ-èíôåêöèè. Íåáîëüøîå ïîâûøåíèå ïî÷å÷íûõ ïîêàçà-
òåëåé, íà íàø âçãëÿä, íå ìîæåò áûòü îñíîâàíèåì äëÿ ïîäî-
çðåíèÿ ÌÈÊ-èíôåêöèè. Â òîæå âðåìÿ êîìïëåêñíàÿ îöåíêà
ïîêàçàòåëåé êðîâè (ÀËÒ, ÀÑÒ, ÎÁ, êðåàòèíèí, ìî÷åâèíà),
èõ îáùåå ïîâûøåíèå è íàëè÷èå â ìî÷å çåðíèñòûõ èëè
ãèàëèíîâûõ öèëèíäðîâ äîëæíî áûòü îñíîâàíèåì äëÿ èñ-
êëþ÷åíèÿ ÌÈÊ.

Ìû èññëåäîâàëè 600 îáðàçöîâ ìî÷è êîøåê è ïîëó÷èëè
øåñòü ïîëîæèòåëüíûõ îáðàçöîâ, ÷òî ñîñòàâèëî 1 % îò
îáùåãî êîëè÷åñòâà. Òàêîé ïðîöåíò ïîëîæèòåëüíûõ îáðàç-
öîâ â ìî÷å â îñíîâíîì íå ñîãëàñóåòñÿ ñ ëèòåðàòóðíûìè
äàííûìè. Òàê ïðîöåíò ïîëîæèòåëüíûõ îáðàçöîâ â ðàçíûõ
ñòðàíàõ ñîñòàâëÿë: â Ãîíêîíãå 11,6 %, â ßïîíèè 9–23 %, â
Áðàçèëèè 23 %, â Âåëèêîáðèòàíèè 12,5 %, â Èòàëèè 7,5 %,
â Òóðöèè 5,4 %. Â òî æå âðåìÿ áëèçêèå ê íàøèì çíà÷åíèÿ
íàáëþäàëèñü â ÑØÀ 3 % è â Ãåðìàíèè 0,8 % [5]. Ýòî ìîæíî
îáúÿñíèòü òåì, ÷òî â èññëåäîâàíèÿõ, â êîòîðûõ áûë ïîëó÷åí
âûñîêèé ïðîöåíò âûÿâëåíèÿ ÌÈÊ ó êîøåê, èññëåäîâàëèñü
áîëüøèå ãðóïïû áðîäÿ÷èõ æèâîòíûõ, à äàííûå ñ íèçêèì
ïðîöåíòîì áûëè ïîëó÷åíû íà ãðóïïàõ êîøåê äîìàøíåãî
ñîäåðæàíèÿ. Î÷åâèäíî, ÷òî ñðåäè "äèêèõ" êîøåê ðàñïðîñ-
òðàíåííîñòü ÌÈÊ áóäåò âûøå çà ñ÷åò ÷àñòûõ êîíòàêòîâ ñ
íîñèòåëÿìè èíôåêöèè.  Ìû íå ïîëó÷èëè íè îäíîãî ïîëîæè-
òåëüíîãî ðåçóëüòàòà èç ðåñïèðàòîðíûõ ñìûâîâ ñîáàê. Õîòÿ
è ãðóïïà èññëåäîâàíèÿ áûëà íå î÷åíü áîëüøàÿ, íî, ñêîðåå
âñåãî, ýòî ñâèäåòåëüñòâóåò î òîì, ÷òî ÌÈÊ â ïîïóëÿöèè
ñîáàê â Ðîññèè îòñóòñòâóåò.

Âûâîäû

Ìû âïåðâûå â Ðîññèè ðàçðàáîòàëè ìåòîä âûÿâëåíèÿ
ÌÈÊ èíôåêöèè, îñíîâàííûé íà òåõíîëîãèè ÏÖÐ â ðåæèìå
ðåàëüíîãî âðåìåíè. Ðàçðàáîòàííàÿ òåõíîëîãèÿ ïîçâîëèëà
âûÿâèòü íîñèòåëåé èíôåêöèè ñðåäè êîøåê Ìîñêâû è Ìîñ-
êîâñêîé îáëàñòè. Â öåëîì, èñõîäÿ èç íàøèõ äàííûõ, ìîæíî
ñäåëàòü âûâîä, ÷òî ÌÈÊ èíôåêöèÿ â Ðîññèè ìàëî ðàñïðîñ-
òðàíåíà ñðåäè êîøåê äîìàøíåãî ñîäåðæàíèÿ. Íà ñåãîäíÿø-
íèé äåíü õðîíè÷åñêàÿ èíôåêöèÿ âûÿâëåíà â 1 % ñëó÷àåâ
ñðåäè èññëåäîâàííûõ îáðàçöîâ, ÷òî ñîãëàñóåòñÿ ñ äàííûìè
èç ÑØÀ è Ãåðìàíèè. Ìû èññëåäîâàëè äîâîëüíî îãðàíè÷åí-
íóþ ãðóïïó æèâîòíûõ, â êîòîðîé ðèñê ïåðåäà÷è èíôåêöèè
íåçíà÷èòåëüíûé. Íåîáõîäèìî ïðîäîëæèòü èçó÷åíèå íàëè-
÷èÿ ÌÈÊ èíôåêöèè ñðåäè æèâîòíûõ ãðóïïîâîãî ñîäåðæà-
íèÿ è âåäóùèõ áðîäÿ÷èé îáðàç æèçíè. Ïî ëèòåðàòóðíûì
äàííûì èìåííî ñðåäè ýòîé ãðóïïû âûÿâëÿåòñÿ íàèáîëüøåå
êîëè÷åñòâî íîñèòåëåé ÌÈÊ. Âåðîÿòíî, èññëåäóÿ ýòó ãðóïïó,
ìû ïîëó÷èì áîëüøèé ïðîöåíò ïîëîæèòåëüíûõ îáðàçöîâ.
Íåîáõîäèìî òàêæå èññëåäîâàòü äðóãèå âèäû êëèíè÷åñêîãî
ìàòåðèàëà, òàêèå êàê, íàïðèìåð, ãèñòîëîãè÷åñêèå ïðåïàðà-
òû, ïîñêîëüêó èìåííî â òêàíÿõ ïî÷åê ÌÈÊ èíôåêöèÿ îáíà-
ðóæèâàåòñÿ ÷àùå âñåãî.

Ïî ëèòåðàòóðíûì äàííûì ÌÈÊ èíôåêöèÿ ìîæåò âûçû-
âàòü çàáîëåâàíèå ó äðóãèõ âèäîâ æèâîòíûõ. Äëÿ òîãî, ÷òîáû
äîêàçàòü ìåæâèäîâóþ ïåðåäà÷ó ÌÈÊ â Ðîññèè, ìû, â äàëü-
íåéøåì, â ïåðâóþ î÷åðåäü ïëàíèðóåì ïðîäîëæèòü ñêðè-
íèíã ïîïóëÿöèè ñîáàê ñ ïðèçíàêàìè èíôåêöèè ðåñïèðàòîð-
íîãî òðàêòà, à òàêæå èññëåäîâàòü è äðóãèå âèäû æèâîòíûõ.

Õðîíè÷åñêîå òå÷åíèå çàáîëåâàíèÿ ó êîøåê ñâÿçàííî ñ
ïåðñèñòåíòíûì âûäåëåíèåì âèðóñà âî âíåøíþþ ñðåäó, à ñ
ó÷åòîì òîãî, ÷òî êîøêè ìåòÿò òåððèòîðèþ ïîñðåäñòâîì

ìî÷è, òî ýòî ìîæåò áûòü äîïîëíèòåëüíûì èñòî÷íèêîì êàê
âíóòðèâèäîâîé, òàê è ìåæâèäîâîé ïåðåäà÷è ÌÈÊ. Îãðàíè-
÷åííîå êîëè÷åñòâî ýêñïåðèìåíòàëüíûõ äàííûõ è òðóäíî-
ñòè â ïîëó÷åíèè ìàòåðèàëà îò áðîäÿ÷èõ æèâîòíûõ îñòàâëÿ-
þò åùå ìíîãî âàæíûõ âîïðîñîâ î ðàñïðîñòðàíåííîñòè ÌÈÊ
ñðåäè ïîïóëÿöèè êîøåê Ðîññèè, à òàêæå âîçìîæíîñòè ïåðå-
äà÷è ýòîé èíôåêöèè äðóãèì âèäàì æèâîòíûõ. Â äàëüíåé-
øåì ìû ïðîäîëæèì íàøè èññëåäîâàíèÿ äëÿ ðàçðåøåíèÿ
ýòèõ âîïðîñîâ.
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Ðåçþìå. Îäíèì èç ïåðñïåêòèâíûõ íàïðàâëåíèé ðàçðà-
áîòêè íîâûõ ëåêàðñòâåííûõ ñðåäñòâ ÿâëÿåòñÿ ìîäèôèêàöèÿ
ïðèðîäíûõ àëêàëîèäîâ. Îäèí èç âàðèàíòîâ ìîäèôèêàöèè
çàêëþ÷àåòñÿ âî âçàèìîäåéñòâèè ñïèðòîâîé ãèäðîêñèëüíîé
ãðóïïû âàçèöèíà ñ ýëåêòðîôèëüíûìè ðåàãåíòàìè â ùåëî÷-
íîé ñðåäå. Ýòèì ñïîñîáîì ðåàêöèåé ñ õëîðíèòðîïèðèäèíà-
ìè áûëè ïîëó÷åíû ñîåäèíåíèÿ ïîä íîìåðàìè 5, 6 è 7 (òàáë.
1). Ïðåâðàùåíèåì âàçèöèíà â õëîð ïðîèçâîäíîå 2 è ïîñëå-
äóþùèì âçàèìîäåéñòâèåì ñ àðèëìåðêàïòàíîì ïîëó÷åíû
ñîåäèíåíèÿ 3, 4 è 11. Ïóò¸ì êâàòåðíèçàöèè êàê ñàìîãî
âàçèöèíà, òàê è åãî õëîðïðîèçâîäíîãî 2 è ïîñëåäóþùåãî

Çóáåíêî À.À.

âçàèìîäåéñòâèÿ ñ íóêëåîôèëüíûìè ðåàãåíòàìè ïîëó÷åíû
ïðîèçâîäíûå 8, 9, 10. Òàê, ðåàêöèÿ êâàòåðíèçîâàííîãî
õëîðïðîèçâîäíîãî 9 ñ êàðáîíàòîì êàëèÿ â ïðèñóòñòâèè
öèàíèäàíèîíà ïðèâîäèò ê åíàìèíîâîé  ñòðóêòóðå 10. Íà
îñíîâàíèè ïðåäñòàâëåííûõ â òàáëèöå 1 äàííûõ ìîæíî
çàêëþ÷èòü, ÷òî ïðîèçâîäíûå âàçèöèíà, êîòîðûå ïîëó÷åíû
ðåàêöèåé ñïèðòîâîãî ãèäðîêñèëà ñ õëîðíèòðîïèðèäèíàìè,
îáëàäàþò çíà÷èòåëüíîé àíòèïðîòîçîéíîé àêòèâíîñòüþ,
ïðè÷¸ì ñòðóêòóðà 5 â âîñåìü ðàç áîëåå àêòèâíà, ÷åì èñõîä-
íûé âàçèöèí è â äâà ðàçà àêòèâíåå êîíòðîëüíîãî ïðåïàðàòà
òîëðàçóðèëà. Ñîåäèíåíèå ñ âîññòàíîâëåííîé íèòðîãðóïïîé
6 è àöåòèëèðîâàííîé àìèíîãðóïïîé 7 ïî àíòèïðîòîçîéíîé
àêòèâíîñòè ñðàâíèìû ñ èñõîäíûì âàçèöèíîì. Ïðè ýòîì
ñîåäèíåíèå 6 â ïîëòîðà ðàçà ïðåâûøàåò àêòèâíîñòü âàçèöè-
íà â îòíîøåíèè ãðèáîâ. Íàèáîëåå çíà÷èìîé àíòèïðîòîçîé-
íîé àêòèâíîñòüþ îáëàäàþò ñåðóñîäåðæàùèå ïðîäóêòû 4
(15,6 ìêã/ìë, ÷òî â 4 ðàçà âûøå àêòèâíîñòè ïðåïàðàòà
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Abstract. One of the promising areas for the development
of new medicines is the modification of natural alkaloids. One of
the modification options is the interaction of the alcohol hydroxyl
group of vasicin with electrophilic reagents in an alkaline
medium. By this method, compounds numbered 5, 6 and 7 were
obtained by reaction with chloronitropyridines (Table 1). By
converting vasicin into chlorine derivative 2 and subsequent
interaction with aryl mercaptan, compounds 3 and 4 were
obtained. By quaternization of both vasicin itself and its chlorine
derivative 2 and subsequent interaction with nucleophilic
reagents, derivatives 8,9, 10 were obtained. Thus, the reaction of
quaternized chlorine derivative 9 with potassium carbonate in
the presence of cyanidanion leads to the enamine structure 10.
Based on the data presented in Table 1, it can be concluded that
vasicin derivatives, which are obtained by the reaction of alcohol
hydroxyl with chloronitropyridines, have significant antiprotozoal
activity, and structure 5 is eight times more active than the
original vasicin and twice as active as the control drug tolrazuril.
The compound with reduced nitro group 6 and acetylated amino
group 7 are comparable in antiprotozoal activity to the original
vasicin. In this case, compound 6 is one and a half times higher
than the activity of vasicin against fungi. The most significant
antiprotozoal activity is possessed by sulfur-containing products
4 (15.6 mcg/ml, which is 4 times higher than the activity of the
comparison drug) and, especially, thioester 3 (7.8 mcg/ml).
Product 11 showed the greatest antiprotozoal activity. These
same compounds also exhibit high antibacterial activity against
St.aureus, almost as good as furazolidone. The products obtained
by quaternization of vasicin (8, 9 and 10) did not show significant
activity, however, the structure of 10 in relation to staphylococcus
aureus is only slightly inferior to the nitrofuran drug furazolidone.
Compounds numbered 3, 4 and 11 with prothystocidal activity
and number 10 with antibacterial activity were selected for
detailed toxicological studies.
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ñðàâíåíèÿ) è, îñîáåííî, òèîýôèð 3 (7,8 ìêã/ìë). Íàèáîëü-
øóþ àíòèïðîòîçîéíóþ àêòèâíîñòü ïîêàçàë ïðîäóêò 11. Ýòè
æå ñîåäèíåíèÿ ïðîÿâëÿþò òàêæå âûñîêóþ àíòèáàêòåðèàëü-
íóþ àêòèâíîñòü â îòíîøåíèè St.aureus, ïî÷òè íå óñòóïàÿ
ôóðàçîëèäîíó. Ïðîäóêòû, ïîëó÷åííûå ïóò¸ì êâàòåðíèçà-
öèè âàçèöèíà (8, 9 è 10) íå ïðîÿâèëè çíà÷èìîé àêòèâíîñòè,
îäíàêî ñòðóêòóðà 10 â îòíîøåíèè çîëîòèñòîãî ñòàôèëîêîê-
êà ëèøü íåçíà÷èòåëüíî óñòóïàåò íèòðîôóðàíîâîìó ïðåïà-
ðàòó ôóðàçîëèäîíó. Äëÿ ïðîâåäåíèÿ äåòàëüíûõ òîêñèêîëî-
ãè÷åñêèõ èññëåäîâàíèé âûáðàíû ñîåäèíåíèÿ ïîä íîìåðàìè
3, 4 è 11, îáëàäàþùèå ïðîòèñòîöèäíîé àêòèâíîñòüþ è
íîìåð 10, îáëàäàþùèé àíòèáàêòåðèàëüíîé àêòèâíîñòüþ.

Ââåäåíèå

 Ìîäèôèêàöèÿ ïðèðîäíûõ àëêàëîèäîâ ÿâëÿåòñÿ ïåðñ-
ïåêòèâíûì íàïðàâëåíèåì ðàçðàáîòêè ëåêàðñòâåííûõ
ñðåäñòâ. Â íàøåé ïðåäûäóùåé ðàáîòå íàìè ñèíòåçèðîâàíû
è èçó÷åíû íîâûå ïðîèçâîäíûå àëêàëîèäà ïåãàíèíà, îáëàäà-
þùèå àíòèáàêòåðèàëüíîé è àíòèïðîòîçîéíîé àêòèâíîñ-
òüþ, ÷òî óêàçûâàåò íà îïðåäåë¸ííóþ îáîñíîâàííîñòü ðàáî-
òû â äàííîì íàïðàâëåíèè [3, 13]. Ïðîäóöåíòîì àëêàëîèäîâ
ðÿäà ïåãàíèíà ÿâëÿåòñÿ Peganum harmala L. (Zygophyllaceae)
– ìíîãîëåòíåå òðàâÿíèñòîå ðàñòåíèå, ïðîèçðàñòàþùåå â
çàñóøëèâûõ ðàéîíàõ Ñåâåðíîé Àôðèêè, Ñðåäèçåìíîãî ìîðÿ,
Áëèæíåãî Âîñòîêà, Ïàêèñòàíà, Èíäèè è Êèòàÿ, à òàêæå íà
þãî-çàïàäå ÑØÀ, â Þæíîé Àôðèêå è Àâñòðàëèè. Îíî
òðàäèöèîííî èñïîëüçóåòñÿ â ìåäèöèíñêèõ öåëÿõ êàê ñðåä-
ñòâî ïðîòèâ ñèôèëèñà, ëèõîðàäêè, ìàëÿðèè, íåâðàëãèè,
ïàðêèíñîíèçìà, ðåâìàòèçìà è äðóãèõ. Ýêñòðàêòû P. harmala
ïðîÿâëÿþò ôóíãèöèäíóþ, áàêòåðèöèäíóþ, ïðîòèâîâîñïà-
ëèòåëüíóþ è ïðîòèâîîïóõîëåâóþ àêòèâíîñòü. Õèíàçîëèíî-
âûå àëêàëîèäû (ê ýòîé ãðóïïå îòíîñÿòñÿ, íàïðèìåð, ïåãà-
íèí èëè âàçèöèí) ïðîÿâëÿþò àíòèìèêðîáíóþ, ïðîòèâîïðî-
òîçîéíóþ è àíòèëåéøìàíèîçíóþ àêòèâíîñòü. Àâòîðû ðàáî-
òû îòìå÷àþò òàêæå, ÷òî àëêàëîèäû õèíàçîëèíà îêàçûâàþò
áðîíõîëèòè÷åñêîå è àáîðòèâíîå äåéñòâèå [17].

Â íåäàâíåé ðàáîòå àâòîðû Cheemalapati Venkata
Narasimhaji at all (2023) ïðîâåëè âûäåëåíèå áèîëîãè÷åñêè
àêòèâíûõ ôèòîõèìè÷åñêèõ ñîåäèíåíèé äëÿ ñîçäàíèÿ ñîá-
ñòâåííîé ñòàíäàðòíîé áèáëèîòåêè ôèòîõèìè÷åñêèõ ñïðà-
âî÷íèêîâ äëÿ ïðîâåðêè êîíòðîëÿ êà÷åñòâà íîâûõ ïðîèçâîä-
íûõ àëêàëîèäîâ. Ïî ýòèì ïðè÷èíàì öåëüþ èõ èññëåäîâàíèé
áûëî âûäåëåíèå äâóõ ìàðêåðíûõ ñîåäèíåíèé – àëêàëîèäîâ
âàçèöèíà è âàçèöèíîíà. Âûäåëåííûå è î÷èùåííûå òâåðäûå
ñîåäèíåíèÿ áûëè ïîäòâåðæäåíû êàê âàçèöèí è âàçèöèíîí
ïóòåì ñðàâíåíèÿ è ñîïîñòàâëåíèÿ ñ èçâåñòíûìè äàííûìè
ñïåêòðîñêîïèè è ëèòåðàòóðíûìè äàííûìè. [9]

Àâòîðû Hanan A. Shaheen at all (2020) â ñâîåé ðàáîòå
ïîêàçàëè ïåðñïåêòèâíîñòü ïðèìåíåíèÿ àëêàëîèäîâ â ðàñòå-
íèåâîäñòâå. Ýêñòðàêò ñåìÿí Peganum harmala L. áûë ïðîòå-
ñòèðîâàí in vitro ïðîòèâ ÷åòûðåõ ôèòîïàòîãåííûõ áàêòåðèé
– âîçáóäèòåëåé áóðîé ãíèëè êàðòîôåëÿ, ôèòîôòîðîçà ãðó-
øè, ìÿãêîé ãíèëè êàðòîôåëÿ è êîæóðû ëóêà, ñîîòâåòñòâåí-
íî. Ìèíèìàëüíóþ èíãèáèðóþùóþ êîíöåíòðàöèþ (MIC) è
ìèíèìàëüíóþ áàêòåðèöèäíóþ êîíöåíòðàöèþ (MBC) îïðå-
äåëÿëè in vitro. Âîçáóäèòåëü áóðîé ãíèëè R. solanacearum
áûë íàèáîëåå ÷óâñòâèòåëåí ê òåñòèðóåìîìó ýêñòðàêòó (ÌÁÊ
150 ìêã/ìë) [8].

Â îáçîðíîé ðàáîòå àâòîðû Julian V Richard at all (2010)
ðàññìàòðèâàþò ìíîãèå èçâåñòíûå êëàññû îðãàíè÷åñêèõ ñî-
åäèíåíèé, èñïîëüçóåìûõ â êà÷åñòâå àíòèïðîòîçîéíûõ (àí-
òèëåéøìàíèîçíûõ) ïðåïàðàòîâ. Áûëî óñòàíîâëåíî, ÷òî ãèä-
ðîõëîðèä ïåãàíèíà, ïîëó÷åííûé èç ñûðüÿ èíäèéñêîé
Peganum harmala, îáëàäàåò àêòèâíîñòüþ â îòíîøåíèè ëåéø-
ìàíèé. Ýòî ñîåäèíåíèå ïðè ïåðîðàëüíîì ââåäåíèè âåùåñòâà
â äîçå 100 ìã/êã 5 ðàç â ñóòêè èíãèáèðîâàëî íà 80% ïàðàçèòîâ
â ñåëåçåíêå õîìÿêîâ, èíôèöèðîâàííûõ L. donovani [10].

Maria Bibi et all (2023) îïèñàëè óñïåøíîå ïðèìåíåíèå

àëêàëîèäîâ Peganum harmala äëÿ ïîêðûòèÿ íàíî÷àñòèö èç
áèîàêòèâíîãî ñòåêëà ñ öåëüþ ïîâûøåíèÿ ðåãåíåðàöèè êîñ-
òíîé òêàíè. Íàíî÷àñòèöû ñ òàêèì ïîêðûòèåì àêòèâíî ïî-
äàâëÿëè ðàçâèòèå çîëîòèñòîãî ñòàôèëîêîêêà è êèøå÷íîé
ïàëî÷êè [13].

Rupashree Sen, Mitali Cyatterjee (2011) ñ÷èòàþò, ÷òî
ñðåäè ñîåäèíåíèé ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ, â òîì
÷èñëå àëêàëîèäîâ, ìîæíî îáíàðóæèòü ïðåïàðàòû ñ ëåéø-
ìàíèöèäíûìè ñâîéñòâàìè, êîòîðûå ÿâëÿþòñÿ ëåãêîäîñòóï-
íûìè è îòíîñèòåëüíî äåøåâûìè [12].

Poonam Khandelwal et all (2024) èçó÷àëè õèìè÷åñêèå è
ôàðìàêîëîãè÷åñêèå àñïåêòû àëêàëîèäîâ ðàñòåíèÿ Adhatoda
vasica. Àëêàëîèäû, ïðèñóòñòâóþùèå â ðàñòåíèè, îòíîñÿòñÿ
ê ïðîèçâîäíûì ïèððîëî-õèíàçîëèíà, à èìåííî âàçèöèíà,
âàçèöèíîíà, âàçèöèíîëà, àäõàòîäèíà, àäõàòîäèíèíà, àíè-
çîòèíà è äðóãèõ. Àëêàëîèäû ýòîãî ðÿäà ÿâëÿþòñÿ îñíîâíû-
ìè ôàðìàêîìïîíåíòàìè â ïðåïàðàòàõ ïðîòèâîàðòðèòíîãî,
àíòèìèêðîáíîãî, ïðîòèâîòóáåðêóëåçíîãî è ïðòèâîâîñïà-
ëèòåëüíîãî äåéñòâèÿ [7]. Sakthi Priya Muthusamy et all (2023)
â ñâîåé ðàáîòå ïîêàçàëè ðåçóëüòàòû èçó÷åíèÿ ãåïàòîïðîòåê-
òîðíîé è ýíòåðîïðîòåêòîðíîé àêòèâíîñòè ïðîèçâîäíûõ
àëêàëîèäà âàçèöèíà ïðè ìèêîòîêñèêîçàõ, îáóñëîâëåííûõ
àôëàòîêñèíîì è îõðàòîêñèíîì [11]. Â äàííîé ðàáîòå ïðåä-
ñòàâëåíû ñèíòåçèðîâàííûå íàìè íîâûå ïðîèçâîäíûå ïðè-
ðîäíûõ ñîåäèíåíèé íà îñíîâå àëêàëîèäà âàçèöèíà (ðèñ. 1)
è ðåçóëüòàòû èçó÷åíèÿ èõ àíòèïðîòîçîéíûõ, ôóíãèñòàòè-
÷åñêèõ è àíòèáàêòåðèàëüíûõ ñâîéñòâ (òàáë. 1).

Ìàòåðèàëû è ìåòîäû

Õèìè÷åñêàÿ ÷àñòü.

Êëþ÷åâîå ñîåäèíåíèå èçîáðàæåíî íà ðèñ.1
 Àíòèáàêòåðèàëüíóþ àêòèâíîñòü îïðåäåëÿëè äèñêî-äèô-

ôóçèîííûì ìåòîäîì [14]. Äëÿ èññëåäîâàíèé èñïîëüçîâàëè
ïëîòíóþ ïèòàòåëüíóþ ñðåäó äëÿ êóëüòèâèðîâàíèÿ ìèêðî-
îðãàíèçìîâ ÃÐÌ-àãàð ÒÓ 9398-020-78095326-2006. Íà
ïðèãîòîâëåííûé è ðàçëèòûé â ÷àøêè Ïåòðè àãàð íàíîñèëè
1–2 ìë âçâåñè ðåôåðåíòíûõ øòàììîâ Staphylococcus aureus
ÂÊÌ V-128 èëè Escherichia coli ÂÊÌ V-820 ãóñòîòîé 5
åäèíèö îïòè÷åñêîãî áàêòåðèàëüíîãî ñòàíäàðòà ìóòíîñòè.
Ðàñïðåäåëÿëè âçâåñü ðàâíîìåðíî ïî ïîâåðõíîñòè ñðåäû,
èçáûòîê óäàëÿëè. ×àøêè ïîäñóøèâàëè 20 ìèíóò. Â ðàçìå-
÷åííûå ñåêòîðû ïîìåùàëè íåíàãðóæåííûå ïðåïàðàòàìè
äèñêè èç ôèëüòð-êàðòîíà. Ðàçâåäåíèå ñèíòåçèðîâàííûõ
ïðåïàðàòîâ ãîòîâèëè, äîáèâàÿñü ïîëó÷åíèÿ ðàñòâîðà âåùå-
ñòâà ëèáî åãî ìåëêîäèñïåðñíîé ñóñïåíçèè, äëÿ ÷åãî ðàñòâî-
ðÿëè ïðåïàðàò â 50 ìèêðîëèòðàõ äèìåòèëñóëüôîêñèäà
(ÄÌÑÎ) è çàòåì äîáàâëÿëè 5 ìë ãîðÿ÷åé äèñòèëëèðîâàííîé
âîäû, òùàòåëüíî ïåðåìåøèâàëè. Ïðè íåîáõîäèìîñòè âåùå-
ñòâî ðàñòèðàëè ñòåêëÿííîé ïàëî÷êîé è äîïîëíèòåëüíî ïî-
äîãðåâàëè. Íà äèñê íàíîñèëè 15 ìèêðîëèòðîâ ïîëó÷åííîé
ñóñïåíçèè èñïûòóåìîãî ñîåäèíåíèÿ êîíöåíòðàöèåé 1000
ìêã/ìë, ÷òî ñîñòàâëÿåò 15 ìèêðîãðàìì ïðåïàðàòà íà êàæ-
äûé äèñê. Ïîäãîòîâëåííûå ÷àøêè ïîìåùàëè â òåðìîñòàò
ïðè 37 0Ñ íà 24 ÷àñà. Ïðåïàðàò ñðàâíåíèÿ – ôóðàçîëèäîí.
Îöåíèâàëè âåëè÷èíó çîíû çàäåðæêè ðîñòà áàêòåðèàëüíîé
êóëüòóðû âîêðóã äèñêà â ìì [1, 5, 6, 15, 16].

Èññëåäîâàíèå ïðîòèñòîöèäíîé àêòèâíîñòè ïðîâîäèëè
ïî ìåòîäèêå [4] íà ïðîñòåéøèõ âèäà Colpoda steinii (ïîëå-

Ðèñóíîê 1. / Figure 1.
Áèîëîãè÷åñêàÿ ÷àñòü.
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âîé èçîëÿò, êîëëåêöèÿ ëàáîðàòîðèè ïàðàçèòîëîãèè ÔÃÁÍÓ
ÑÊÇÍÈÂÈ). Ðàáîòó âûïîëíÿëè â ìèêðîïëàíøåòàõ äëÿ ïîñòà-
íîâêè ÈÔÀ. Â êà÷åñòâå ñðåäû äëÿ ïåðåæèâàíèÿ ïðîñòåéøèõ
èñïîëüçîâàëè ñìåñü êèïÿ÷åíîé âîäîïðîâîäíîé âîäû è ñòåðèëü-
íîé äèñòèëëèðîâàííîé âîäû â ðàâíûõ îáúåìàõ. Ïðåïàðàò ñðàâ-
íåíèÿ – òîëòðàçóðèë. Ðåçóëüòàò îöåíèâàëè ïî âåëè÷èíå ìèíè-
ìàëüíîé èíãèáèðóþùåé êîíöåíòðàöèè â ìêã/ìë.

Èññëåäîâàíèå ôóíãèñòàòè÷åñêîé àêòèâíîñòè ïðîâîäèëè ìå-
òîäîì äèôôóçèè â àãàð íà êóëüòóðå ãðèáîâ âèäà Penicillium
italicum ÂÊÌ F-1279. Íà çàñòûâøóþ ïèòàòåëüíóþ ñðåäó ¹2
ÃÐÌ (Ñàáóðî) íàíîñèëè 1 ìë âçâåñè òåñò-êóëüòóðû ìèêðîìèöåòà
P. italicum (ãóñòîòîé 5 åäèíèö îïòè÷åñêîãî áàêòåðèàëüíîãî ñòàí-
äàðòà ìóòíîñòè). Íà äèñê íàíîñèëè 15 ìèêðîëèòðîâ ñóñïåíçèè
èñïûòóåìîãî ñîåäèíåíèÿ íà äèñòèëëèðîâàííîé âîäå èç ðàñ÷¸òà
15 ìèêðîãðàììîâ ïðåïàðàòà íà êàæäûé äèñê. Ïîäãîòîâëåííûå
÷àøêè ïîìåùàëè â òåðìîñòàò ïðè 26 0C. Èòîãîâûé ó÷åò ðåçóëü-

òàòîâ ïðîèçâîäèëè ÷åðåç 72 ÷àñà. Ïðåïàðàò ñðàâíåíèÿ
– ôóíäàçîë. Àêòèâíîñòü îöåíèâàëè â ìèëëèìåòðàõ ïî
âåëè÷èíå çîíû çàäåðæêè ðîñòà êóëüòóðû ãðèáà âîêðóã
äèñêà [1].

Ðåçóëüòàòû èññëåäîâàíèÿ.

Êëþ÷åâîå ñîåäèíåíèå èçîáðàæåíî íà ðèñ.1
Â òàáëèöå 1 ïðåäñòàâëåíû ñòðóêòóðû ñèíòåçèðî-

âàííûõ ñîåäèíåíèé è ðåçóëüòàòû îïðåäåëåíèÿ èõ áèî-
ëîãè÷åñêîé àêòèâíîñòè.

Îáñóæäåíèå

Îäèí èç âàðèàíòîâ ìîäèôèêàöèè çàêëþ÷àåòñÿ âî
âçàèìîäåéñòâèè ñïèðòîâîé ãèäðîêñèëüíîé ãðóïïû
âàçèöèíà ñ ýëåêòðîôèëüíûìè ðåàãåíòàìè â ùåëî÷íîé
ñðåäå. Ýòèì ñïîñîáîì ðåàêöèåé ñ õëîðíèòðîïèðèäè-
íàìè áûëè ïîëó÷åíû ñîåäèíåíèÿ ïîä íîìåðàìè 5, 6 è
7 (òàáë. 1). Ïðåâðàùåíèåì âàçèöèíà â õëîð ïðîèçâîä-
íîå 2 è ïîñëåäóþùèì âçàèìîäåéñòâèåì ñ àðèëìåðêàï-
òàíîì ïîëó÷åíû  ñîåäèíåíèÿì 3, 4 è 11. Ïóò¸ì êâàòåð-
íèçàöèè êàê ñàìîãî âàçèöèíà, òàê è åãî õëîðïðîèçâîä-
íîãî 2 è ïîñëåäóþùåãî âçàèìîäåéñòâèÿ ñ íóêëåîôèëü-
íûìè ðåàãåíòàìè ïîëó÷åíû ïðîèçâîäíûå 8, 9, 10. Òàê,
ðåàêöèÿ êâàòåðíèçîâàííîãî õëîðïðîèçâîäíîãî 9 ñ êàð-
áîíàòîì êàëèÿ â ïðèñóòñòâèè öèàíèäàíèîíà ïðèâîäèò
ê åíàìèíîâîé  ñòðóêòóðå 10.

Íà îñíîâàíèè ïðåäñòàâëåííûõ â òàáëèöå 1 äàííûõ
ìîæíî çàêëþ÷èòü, ÷òî ïðîèçâîäíûå âàçèöèíà, ïîëó-
÷åííûå ðåàêöèåé ñïèðòîâîãî ãèäðîêñèëà ñ õëîðíèòðî-
ïèðèäèíàìè îáëàäàþò çíà÷èòåëüíîé àíòèïðîòîçîé-
íîé  àêòèâíîñòüþ, ïðè÷¸ì ñòðóêòóðà 5 â âîñåìü ðàç
áîëåå àêòèâíà, ÷åì èñõîäíûé âàçèöèí è â äâà ðàçà
àêòèâíåå êîíòðîëüíîãî ïðåïàðàòà òîëòðàçóðèë. Ñî-
åäèíåíèå ñ âîññòàíîâëåííîé íèòðîãðóïïîé 6 è àöåòè-
ëèðîâàííîé àìèíîãðóïïîé 7 ïî àíòèïðîòîçîéíîé àê-
òèâíîñòè ñðàâíèìû ñ èñõîäíûì âàçèöèíîì. Ïðè ýòîì
ñîåäèíåíèå 6 â ïîëòîðà ðàçà ïðåâûøàåò àêòèâíîñòü
âàçèöèíà â îòíîøåíèè ãðèáîâ. Íàèáîëåå çíà÷èìîé
àíòèïðîòîçîéíîé àêòèâíîñòüþ îáëàäàåò ñåðóñîäåðæà-
ùèå ïðîäóêòû 4 (15,6 ìêã/ìë, ÷òî â 4 ðàçà âûøå
àêòèâíîñòè ïðåïàðàòà ñðàâíåíèÿ) è, îñîáåííî, òèîý-
ôèð 3 (7,8 ìêã/ìë). Íàèáîëüøóþ àíòèïðîòîçîéíóþ
àêòèâíîñòüþ ïîêàçàë ïðîäóêò 11. Ýòè æå ñîåäèíåíèÿ
ïðîÿâëÿþò òàêæå âûñîêóþ àíòèáàêòåðèàëüíóþ àêòèâ-
íîñòü â îòíîøåíèè St.aureus, ïî÷òè íå óñòóïàÿ ôóðàçî-
ëèäîíó.  Ïðîäóêòû, ïîëó÷åííûå ïóò¸ì êâàòåðíèçàöèè
âàçèöèíà (8, 9) íå ïðîÿâèëè çíà÷èìîé àêòèâíîñòè,
îäíàêî ñòðóêòóðà 10, ñèíòåçèðîâàííàÿ èç êâàòåðíèçî-
âàííîãî 9 â îòíîøåíèè St.aureus ëèøü íåçíà÷èòåëüíî
óñòóïàåò ôóðàçîëèäîíó.

Â öåëîì, ìîæíî ñäåëàòü âûâîä, ÷òî èññëåäîâàííûå
ïðåâðàùåíèÿ âàçèöèíà ìîãóò ïðèâåñòè ê âûñîêîýô-
ôåêòèâíûì ïðåïàðàòàì ïðîòèâ ïðîñòåéøèõ (ñì. ñòðóê-
òóðó 11) è áàêòåðèé (ñì. àêòèâíîñòü ñîåäèíåíèé 3 è 4
â îòíîøåíèè St. aureus).
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1,2012.-pp.70-72.

Ïðåññ-ðåëèç/ Press-release

Ñ÷àñòëèâûé âåòåðèíàðíûé âðà÷

Â ôåâðàëå â Ìåæäóíàðîäíîé Âåòåðèíàðíîé Àêàäåìèè
ïðîøëà êîíôåðåíöèÿ - CIVA 2025 Ìîñêâà "Ñ÷àñòëèâûé
âåòåðèíàðíûé âðà÷".

Âïåðâûå â íàøåé ñòðàíå ïðîâåäåíî ìåðîïðèÿòèå ñ ïî-
äîáíîé òåìàòèêîé, çàòðîíóâøåå îñòðûé âîïðîñ âûãîðàíèÿ
â ïðîôåññèè.

Îòêðûë êîíôåðåíöèþ ðåêòîð Àêàäåìèè - Åðøîâ Ï¸òð
Ïåòðîâè÷. Êîíôåðåíöèÿ áûëà îðãàíèçîâàíà ñ öåëüþ îêà-
çàòü ïîìîùü êàê íà÷èíàþùèì, òàê è ïðàêòèêóþùèì âðà-
÷àì. Çà äâà äíÿ íà ìåðîïðèÿòèè âûñòóïèëè áîëåå äâóõ
äåñÿòêîâ ñïèêåðîâ, ñðåäè êîòîðûõ áûëè ïñèõîëîãè, HR-
ñïåöèàëèñòû, íàó÷íûå ñîòðóäíèêè èíñòèòóòîâ, ðóêîâîäè-
òåëè âåòåðèíàðíûõ êëèíèê, ïðàêòèêóþùèå âåòåðèíàðíûå
âðà÷è.

Îíè ïîäåëèëèñü ñâîèì îïûòîì, çíàíèÿìè, òåõíèêàìè
ñàìîâîññòàíîâëåíèÿ ïîñëå ñòðåññà, âûçâàííîãî îáùåíèåì ñ
àãðåññèâíûìè êëèåíòàìè èëè åæåäíåâíîé ðóòèíîé, ðàññêà-
çàëè, êàê óäàåòñÿ ñîâìåùàòü ëè÷íîå è ðàáî÷åå âðåìÿ, âñå
óñïåâàòü è ïîëó÷àòü óäîâîëüñòâèå îò ñâîåé ïðîôåññèè è
ïîâñåäíåâíîé æèçíè.

Â êà÷åñòâå ïàðòíåðîâ íà êîíôåðåíöèè ïðèñóòñòâîâàëè
ïðåäñòàâèòåëè "Çîîìåä", êîìïàíèè "Âàëòà", æóðíàëîâ "Çîî-
èíôîðì" è "Âåòåðèíàðèÿ è êîðìëåíèå". Â ñåíòÿáðå ñîñòîèò-
ñÿ âòîðàÿ ÷àñòü êîíôåðåíöèè.
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Ðåçþìå. Öåëüþ íàøåé ðàáîòû ÿâëÿëîñü îïðåäåëåíèå
ýôôåêòèâíîñòè ïðèæèâëÿåìîñòè ýìáðèîíîâ ó òåëîê, îòî-
áðàííûõ â êà÷åñòâå ïîòåíöèàëüíûõ ðåöèïèåíòîâ, â çàâèñè-
ìîñòè îò íàëè÷èÿ è ïðèìåíÿåìîé ìîäèôèêàöèè ïðîãåñòå-
ðîíîâûõ èíòðîâàãèíàëüíûõ èìïëàíòàòîâ äëÿ ñèíõðîíèçà-
öèè ïîëîâûõ öèêëîâ. Ïðîöåäóðó ïåðåñàäêè ýìáðèîíîâ ïðî-
âîäèëè â ÎÎÎ "Àãðîêîì", ñ. Ñûðåéêà, Êèíåëüñêèé ðàéîí,
Ñàìàðñêîé îáëàñòè. Äëÿ ïðîâåäåíèÿ çàïëàíèðîâàííîãî íàìè
ýêñïåðèìåíòà, îòîáðàííûå òåëêè (n = 163) áûëè ðàçäåëåí-
íûå íà òðè ãðóïïû. Ãðóïïà I è II, ÿâëÿëèñü îïûòíûìè,

ãðóïïà III – êîíòðîëüíàÿ.   Â ãðóïïå I (n = 66), âñåì îïûòíûì
æèâîòíûì ñðîêîì íà ñåìü äíåé ââîäèëè èíòðîâàãèíàëüíûé
èìïëàíòàò CIDR, ñîäåðæàùèé 1,94 ã ïðîãåñòåðîíà. Ïîñëå
ââåäåíèÿ èìïëàíòàòà â ðåïðîäóêòèâíûå îðãàíû òåëîê, âñåì
èì âíóòðèìûøå÷íî ââîäèëè ïðåïàðàò "Ñèíõðîâåò" â äîçå
2,5 ìë èç ðàñ÷åòà íà îäíî æèâîòíîå. Ñïóñòÿ ñåìü äíåé
èíòðîâàãèíàëüíûé èìïëàíòàò èçâëåêàëè, à âñåì æèâîòíûì
âíóòðèìûøå÷íî ââîäèëè ïðåïàðàò "Êëîïðîâåò" â äîçå 2,0
ìë èç ðàñ÷åòà íà îäíî æèâîòíîå. Â ãðóïïå II (n = 46),
àíàëîãè÷íî ãðóïïå I èíòðîâàãèíàëüíî ââîäèëè èìïëàíòàò
PRID Delta, ñîäåðæàùèé 1,55 ã ïðîãåñòåðîíà. Â îñòàëüíîì
ñðîêè èçâëå÷åíèå èìïëàíòàòà, ââåäåíèå ïðåïàðàòîâ è èõ
äîçèðîâêè áûëè ïîëíîñòüþ èäåíòè÷íû ãðóïïå I. Â ãðóïïå
III (n=51) èíòðîâàãèíàëüíûé èìïëàíòàò íå èñïîëüçîâàëñÿ,
à ïðåïàðàòû, è äîçèðîâêè èõ âíóòðèìûøå÷íîãî ââåäåíèÿ
áûëè àíàëîãè÷íû äâóì ïðåäûäóùèì ãðóïïàì. Óëüòðàçâó-

Efficiency of using progesterone
intravaginal implants in preparing
recipient heifers for embryo transfer
1Ignatiev A. V., 1Ivanova D. V., 2Brigida A. V.
1Center for Reproductive Technologies LLC, Syreyka,
Samara region.
2All-Russian Research Institute of Integrated Fish Farming -
a branch of the Federal State Budgetary Scientific Institution
"Federal Research Center for Animal Husbandry named after
Academy Member L.K. Ernst" (L.K. Ernst Federal Research
Center for Animal Husbandry), Vorovsky, Moscow region.

Key words: embryo transfer, beef cattle, progesterone
intravaginal implant, Aberdeen Angus breed, engraftment.

Abstract. The aim of our work was to determine the efficiency
of embryo engraftment in heifers selected as potential recipients,
depending on the presence and modification of progesterone
intravaginal implants used to synchronize sexual cycles. The
embryo transfer procedure was performed at the Agrocom LLC,
Syreika, Kinelsky District, Samara Region. To conduct the
experiment we planned, the selected heifers (n = 163) were
divided into three groups. Groups I and II were experimental, and
Group III was the control. In Group I (n = 66), all experimental
animals were administered an intravaginal CIDR implant
containing 1.94 g of progesterone for seven days. After the
implant was inserted into the reproductive organs of the heifers,
all of them were administered the drug Synchrovet intramuscularly
at a dose of 2.5 ml per animal. Seven days later, the intravaginal
implant was removed and all animals were administered
intramuscular injection of Kloprovet at a dose of 2.0 ml per
animal. In Group II (n = 46), similar to Group I, a PRID Delta
implant containing 1.55 g of progesterone was administered
intravaginally. Otherwise, the timing of implant removal, drug
administration and their dosages were identical to those in Group
I. In Group III (n = 51), the intravaginal implant was not used and
the drugs and dosages of their intramuscular administration were
similar to those in the two previous groups. Ultrasound diagnostics
of pregnancy was performed on the 25th day after embryo
transfer, which corresponded to the 32nd day of embryo
development. The study showed that the best result was recorded
in Group II, where 71.7% of animals responded positively to the
induction of estrus and were suitable, according to the quality of
the corpus luteum of the sexual cycle, for embryo transfer to them.
Moreover, the embryo engraftment rate in group II was 72.7%,
which exceeded the results obtained in group I by 32.7% and in
group III by 28.3%.
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êîâóþ äèàãíîñòèêó ñòåëüíîñòè ïðîâîäèëè íà 25 äåíü ïîñëå
ïåðåñàäêè ýìáðèîíîâ, êîòîðûé ñîîòâåòñòâîâàë 32 äíþ ðàç-
âèòèÿ çàðîäûøà. Â ïðîöåññå èññëåäîâàíèÿ óñòàíîâëåíî, ÷òî
íàèëó÷øèé ðåçóëüòàò áûë çàôèêñèðîâàí â ãðóïïå II, ãäå
çàôèêñèðîâàíî 71,7% æèâîòíûõ, ïîëîæèòåëüíî îòðåàãè-
ðîâàâøèõ íà èíäóêöèþ ïîëîâîé îõîòû è ïðèãîäíû, ïî
êà÷åñòâó æåëòîãî òåëà ïîëîâîãî öèêëà ê ïåðåñàäêå èì ýìá-
ðèîíîâ. Ïðè ýòîì, ðåçóëüòàò ïðèæèâëÿåìîñòè ýìáðèîíîâ â
ãðóïïå II ñîñòàâèë 72,7%, ÷òî ïðåâûñèëî íà 32,7% ðåçóëü-
òàòû, ïîëó÷åííûå â ãðóïïå I è íà 28,3% â ãðóïïå III.

Ââåäåíèå

Òðàíñïëàíòàöèè ýìáðèîíîâ êðóïíîãî ðîãàòîãî ñêîòà,
êàê îäíà èç îñíîâíûõ ðåïðîäóêòèâíûõ âñïîìîãàòåëüíûõ
òåõíîëîãèé, çà ïîñëåäíèå ãîäû ïîäòâåðäèëà ñâîþ âûñîêóþ
ýôôåêòèâíîñòü â ñêîòîâîäñòâå [1] è ïîëó÷èëî øèðîêîå
ðàñïðîñòðàíåíèå âî âñåì ìèðå êàê ýôôåêòèâíûé ìåòîä
ãåíåòè÷åñêîãî ñîâåðøåíñòâîâàíèÿ êðóïíîãî ðîãàòîãî ñêîòà
[3, 7]. Ïðèìåíåíèå íà ïðàêòèêå äàííîé òåõíîëîãèè ïîçâî-
ëèëî â ìèðîâîì ìàñøòàáå, äîñòè÷ü çíà÷èòåëüíûõ óñïåõîâ â
ïðåîäîëåíèè íèçêîé ïëîäîâèòîñòè êðóïíîãî ðîãàòîãî ñêî-
òà, à òàêæå ïîëó÷àòü ãåíåòè÷åñêè ïðåäðàñïîëîæåííûõ ê
âûñîêîé ïðîäóêòèâíîñòè òåëÿò-òðàíñïëàíòàòîâ, âûíîøåí-
íûõ íèçêîïðîäóêòèâíûìè æèâîòíûìè. Ïîÿâëåíèå àëüòåð-
íàòèâíûõ ìåòîäîâ, íå óñòóïàþùèõ ïî ðåçóëüòàòèâíîñòè è
ñåáåñòîèìîñòè ïðîâîäèìûõ ìåðîïðèÿòèé â îáîçðèìîì áó-
äóùåì, íå ïðåäâèäèòñÿ [7].

Îäíèì èç âàæíåéøèõ ýòàïîâ òåõíîëîãèè òðàíñïëàíòà-
öèè ýìáðèîíîâ ó êðóïíîãî ðîãàòîãî ñêîòà ÿâëÿåòñÿ îòáîð è
ïîäãîòîâêà êîðîâ è òåëîê â êà÷åñòâå ïîòåíöèàëüíûõ ðåöè-
ïèåíòîâ, ñïîñîáíûõ âûíîñèòü è â ïîñëåäñòâèè âûêîðìèòü
çäîðîâîãî òåëåíêà-òðàíñïëàíòàòà. Ôàêòîðîâ, îò êîòîðûõ
çàâèñèò êîíå÷íûé ðåçóëüòàò äàííîãî òåõíîëîãè÷åñêîì ýòà-
ïà, à òàêæå ðåçóëüòàòèâíîñòü ïðèæèâëÿåìîñòè ïåðåñàæèâà-
åìûõ ýìáðèîíîâ áîëüøîå ìíîæåñòâî. Íàèáîëåå âàæíûìè
èç êîòîðûõ ïðè âûáîðå æèâîòíûõ ÿâëÿþòñÿ òàêèå ôàêòîðû
êàê: ôèçèîëîãè÷åñêèå îñîáåííîñòè îòáèðàåìûõ æèâîòíûõ,
âîçðàñò, íàïðàâëåíèå ïðîäóêòèâíîñòè [4], à òàêæå ñîñòîÿ-
íèå ðåïðîäóêòèâíîé ñèñòåìû [6]. Íå ìàëî âàæíûì ôàêòî-
ðîì, âëèÿþùèì íà ðåçóëüòàòèâíîñòü ïðèæèâëÿåìîñòè ýìá-
ðèîíîâ, ÿâëÿþòñÿ ñõåìû ãîðìîíàëüíîé ñòèìóëÿöèè, èñ-
ïîëüçóåìûå äëÿ ñèíõðîíèçàöèè ïîëîâûõ öèêëîâ ó îòáèðà-
åìûõ îñîáåé. Îñîáàÿ àêòóàëüíîñòü ñèíõðîíèçàöèè ïîëîâûõ
öèêëîâ íàáëþäàåòñÿ â ìÿñíîì æèâîòíîâîäñòâå, êîãäà ïåðå-
ñàäêó ýìáðèîíîâ íåîáõîäèìî ïðîâîäèòü ôðîíòàëüíî, â
ïðåäâàðèòåëüíî ðåãëàìåíòèðîâàííûé ïðîìåæóòîê âðåìå-
íè [5]. À ó÷èòûâàÿ òóðîâîñòü îòåëîâ è ñïåöèôèêó íàïðàâëå-
íèÿ ìÿñíîãî ñêîòà, â êîòîðîì ðåíòàáåëüíîñòü äàííîé îòðàñ-
ëè çàâèñèò íåïîñðåäñòâåííî îò ÷èñëà ðîæäåííûõ òåëÿò,
ïîëó÷åíèå íàèáîëüøåãî ïðîöåíòà ïðèæèòûõ ïåðåñàæåí-
íûõ ýìáðèîíîâ èìååò êëþ÷åâóþ ðîëü [2].

Â ýòîé ñâÿçè, öåëüþ íàñòîÿùèõ èññëåäîâàíèé ñòàëî
îïðåäåëåíèå ýôôåêòèâíîñòè ïðèæèâëÿåìîñòè çàìîðîæåíî-
îòòàÿííûõ ýìáðèîíîâ ïðè ïåðåñàäêå èõ òåëêàì-ðåöèïèåí-

òàì, ïîäãîòîâëåííûõ ñ èñïîëüçîâàíèåì ðàçíûõ ïðîãåñòåðî-
íîâûõ èíòðîâàãèíàëüíûõ èìïëàíòàòîâ è áåç íèõ.

Ìàòåðèàë è ìåòîäû èññëåäîâàíèé

Èññëåäîâàíèÿ áûëè ïðîâåäåíû â 2023–2024 ãîäó íà
áàçå ÎÎÎ "Öåíòð ðåïðîäóêòèâíûõ òåõíîëîãèé" â ñ. Ñûðåé-
êà Ñàìàðñêîé îáëàñòè. Ïåðåñàäêó ýìáðèîíîâ ïðîâîäèëè íà
æèâîòíûõ ðàñïîëîæåííûõ â ÎÎÎ "Àãðîêîì" ñ. Ñûðåéêà
Ñàìàðñêîé îáëàñòè. Èññëåäîâàíèÿ, ïðîâîäèìûå â ïðîöåññå
ýêñïåðèìåíòîâ, áûëè ïîñâÿùåíû óëó÷øåíèþ òåõíîëîãè-
÷åñêîãî ýòàïà ýìáðèîòðàíñôåðà ó êðóïíîãî ðîãàòîãî ñêîòà.
Ïîòåíöèàëüíûõ ðåöèïèåíòîâ îòáèðàëè èç ÷èñëà èìåþùèõ-
ñÿ òåëîê ñëó÷íîãî âîçðàñòà (n = 163). Âñå æèâîòíûå áûëè
ðàçäåëåíû íà òðè ãðóïïû. Ãðóïïû I è II ÿâëÿëèñü îïûòíûìè,
à ãðóïïà III – êîíòðîëüíàÿ. Ñõåìà ãîðìîíàëüíîé ñòèìóëÿ-
öèè ó ðåöèïèåíòîâ âî âñåõ òðåõ ãðóïïàõ áûëà ñõîæà çà
èñêëþ÷åíèåì ïðèìåíåíèÿ èíòðîâàãèíàëüíûõ èìïëàíòà-
òîâ. Òàê, â ïåðâûé äåíü ãîðìîíàëüíîé ñòèìóëÿöèè âñåì
æèâîòíûì áåç èñêëþ÷åíèÿ ïðîâîäèëè èíúåöèðîâàíèå ïðå-
ïàðàòà "Ñèíõðîâåò" (Ðåñïóáëèêà Áåëàðóñü) â äîçå 2,5 ìë èç
ðàñ÷åòà íà îäíî æèâîòíîå. Ñïóñòÿ ñåìü äíåé âíóòðèìûøå÷-
íî ââîäèëè ïðåïàðàò "Êëîïðîâåò" (Ðåñïóáëèêà Áåëàðóñü) â
äîçå 2,0 ìë èç ðàñ÷åòà íà îäíî æèâîòíîå.  Îòëè÷èòåëüíîé
îñîáåííîñòüþ ãîðìîíàëüíîé ñòèìóëÿöèè òåëîê èç ãðóïïû I
(n = 66), ÿâëÿåòñÿ ïðèìåíåíèå èíòðîâàãèíàëüíîãî èìïëàí-
òàòà CIDR (ñòðàíà ïðîèçâîäèòåëü Íîâàÿ Çåëàíäèÿ), ñîäåð-
æàùèé 1,94 ã ïðîãåñòåðîíà è èìåþùèé Y-îáðàçíóþ ôîðìó,
óñòàíîâëåííîãî ñðîêîì íà ñåìü äíåé. Â ãðóïïå II (n = 46) â
ðåïðîäóêòèâíûå îðãàíû ñðîêîì íà ñåìü äíåé, àíàëîãè÷íî
ãðóïïå I, ââîäèëè èíòðîâàãèíàëüíûé èìïëàíòàò PRID Delta
(ïðîèçâîäñòâî Ôðàíöèÿ), ñîäåðæàùèé 1,55 ã ïðîãåñòåðîíà
è èìåþùèé òðåóãîëüíóþ ôîðìó. Ðåöèïèåíòàì èç ãðóïïû III
(n = 51) èíòðîâàãèíàëüíûé èìïëàíòàò íå ââîäèëñÿ.

Ýìáðèîíû, èñïîëüçîâàííûå äëÿ òðàíñïëàíòàöèè â ðåï-
ðîäóêòèâíûå îðãàíû ðåöèïèåíòàì, ïðåäâàðèòåëüíî áûëè
ïîëó÷åíû îò êîðîâ-äîíîðîâ àáåðäèí-àíãóññêîé ïîðîäû.
Âñå ïîëó÷åííûå ýìáðèîíû îòëè÷íîãî è õîðîøåãî êà÷åñòâà
ïîñëå èõ ïîëó÷åíèÿ áûëè êðèîêîíñåðâèðîâàíû ñ èñïîëüçî-
âàíèåì êðèîïðîòåêòîðà ýòèëåí ãëèêîëü. Íåïîñðåäñòâåííî
ïåðåä ââåäåíèåì êàòåòåðà âñåì èñïûòóåìûì æèâîòíûì äî
íà÷àëà ïðîâåäåíèÿ ïðîöåäóðû ïåðåñàäêè ýìáðèîíîâ ïðîâî-
äèëè ýïèäóðàëüíóþ àíåñòåçèþ.

Ïåðåñàäêó çàìîðîæåíî-îòòàÿííûõ ýìáðèîíîâ ðåöèïè-
åíòàì ïðîâîäèëè íà ñåäüìîé äåíü èíäóöèðîâàííîãî ïîëî-
âîãî öèêëà â ñðåäíþþ òðåòü ðîãà ìàòêè ñ èñïîëüçîâàíèåì
æåñòêîãî øïðèöà-êàòåòåðà ìîäèôèêàöèè Êàññó, èçãîòîâ-
ëåííîãî ïîä ñòàíäàðòíûå ñîëîìèíêè-ïàéåòû îáúåìîì 0,25
èëè 0,5 ìë. Äèàãíîñòèêó ñòåëüíîñòè îñóùåñòâëÿëè íà 25
äåíü ïîñëå ïåðåñàäêè ýìáðèîíîâ, êîòîðûé ñîîòâåòñòâîâàë
32 äíþ ðàçâèòèÿ çàðîäûøà.

Äîñòîâåðíîñòü ðàçëè÷èé ìåæäó âûáîðêàìè îöåíèâà-
ëàñü ïî t-êðèòåðèþ Ñòüþäåíòà, ñ÷èòàÿ èõ ñòàòèñòè÷åñêè
çíà÷èìûìè ïðè Ð£0,05.

Òàáëèöà. Ñðàâíèòåëüíàÿ îöåíêà ýôôåêòèâíîñòè ïåðåñàäêè çàìîðîæåíî-îòòàÿííûõ ýìáðèîíîâ â çàâèñèìîñòè îò ïðèìåíÿåìîãî
èíòðîâàãèíàëüíîãî èìïëàíòàòà
Table. Comparative evaluation of the effectiveness of frozen-thawed embryo transplantation depending on the introvaginal implant used
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Ðåçóëüòàòû è îáñóæäåíèÿ

Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâà-
íèé ïðåäñòàâëåíû â òàáëèöå. Îöåíèâàÿ
ïîëó÷åííûå ðåçóëüòàòû, îòðàæåííûå â
òàáëèöå, ìîæíî îòìåòèòü, ÷òî äàííûå
çàôèêñèðîâàííûå â ïîêàçàòåëå "Êîëè-
÷åñòâî òåëîê-ðåöèïèåíòîâ, îòðåàãèðî-
âàâøèõ íà ñòèìóëÿöèþ/ïåðåñàæåííûõ
ýìáðèîíîâ" ðàçíèëèñü. Ïðè ýòîì, â ãðóï-
ïå III, ÿâëÿþùåéñÿ êîíòðîëüíîé, ðåçóëü-
òàò îòâåòíîé ðåàêöèè íà ââîäèìûå ãîð-
ìîíàëüíûå ïðåïàðàòû áûë íà óðîâíå
35,3 % âñå îáðàáîòàííûõ æèâîòíûõ ó÷à-
ñòâóþùèõ â ýêñïåðèìåíòå. Â äâóõ äðó-
ãèõ ãðóïïàõ ðåçóëüòàò ïîäãîòîâêè áûë
áîëåå óäà÷íûì ïî ñðàâíåíèþ ñ ãðóïïîé
III è äîñòîâåðíî (Ð £ 0,05) ïðåâûøàëè
ïîêàçàòåëè, íà 25,3% â ãðóïïå I è íà
36,4% â ãðóïïå II. Ìåæäó ãðóïïîé II è
ãðóïïîé I òàêæå íàáëþäàëàñü äîñòîâåð-
íàÿ (Ð £ 0,05) ðàçíèöà â ïîëó÷åííûõ
ðåçóëüòàòàõ íà óðîâíå 11,1%.

Ïðè ðàññìîòðåíèè ïîëó÷åííûõ â
ïðîöåññå èññëåäîâàíèÿ äàííûõ îòðàæåí-
íûõ â ïîêàçàòåëå òàáëèöû "Ïðèæèâøèõ-
ñÿ ýìáðèîíîâ íà 25 äåíü ïîñëå ïåðåñàä-
êè" óñòàíîâëåíî ñëåäóþùåå. Â ãðóïïå III
ïðèæèâëÿåìîñòü è ïîñëåäóþùåå ðàçâè-
òèå ýìáðèîíîâ áûëî çàôèêñèðîâàíî ó
44,4% òåëîê-ðåöèïèåíòîâ, ïðè ýòîì ïîëó÷åííûé ðåçóëüòàò
ïðåâûñèë àíàëîãè÷íûé ïîêàçàòåëü â ãðóïïå I íà 4,4%.
Äîñòîâåðíîé ðàçíèöû â ïîëó÷åííûõ ðåçóëüòàòàõ îòìå÷åíî
íå áûëî. Òàêæå ñòîèò îòìåòèòü, ÷òî ðåçóëüòàò ïîëó÷åííûé
â ãðóïïå III áûë íèæå ÷åì â ãðóïïå II íà 28,3% è èìåë
äîñòîâåðíóþ ðàçíèöó íà óðîâíå Ð £ 0,05 (ðèñóíîê).

Àíàëèçèðóÿ ïîëó÷åííûå äàííûå ìîæíî íàáëþäàòü, ÷òî
íàèìåíüøèé ðåçóëüòàò îòìå÷àëñÿ â ãðóïïå I ãäå ïðèìåíÿëñÿ
äëÿ ãîðìîíàëüíîé ðåãóëÿöèè òåëîê-ðåöèïèåíòîâ ïðîãåñòå-
ðîíîâûé èíòðîâàãèíàëüíûé èìïëàíòàò "CIDR". Âåðîÿòíî,
áîëåå íèçêèé ðåçóëüòàò ïîëó÷åííûé â äàííîé ãðóïïå ïî
ñðàâíåíèþ ñ äâóìÿ äðóãèìè ñâÿçàíî ñ êîíñòðóêòèâíûìè
îñîáåííîñòÿìè Y-îáðàçíîé ôîðìû èìïëàíòàòà, êîòîðûé
ìàëî ïîäõîäèò ïî ôèçèîëîãè÷åñêèì ïàðàìåòðàì äëÿ óñòà-
íîâêè åãî âî âëàãàëèùå òåëîê ìÿñíîãî íàïðàâëåíèÿ ïðîäóê-
òèâíîñòè. Òàêæå äàííûé èìïëàíòàò íà 30% ìåíüøå ïî
ïðèëåãàåìîé ïëîùàäè ê ïîâåðõíîñòè ìàòêè ÷åì èíòðîâàãè-
íàëüíûé èìïëàíòàò "PRID Delta" òðèóãîëüíîé ôîðìû (120
ñì2 ïðîòèâ 155 ñì2). Ñëåäîâàòåëüíî, ïðè ìåíüøåé ïëîùàäè
ïðèëåãàíèÿ ñòåíêè èìïëàíòàòà ê òêàíÿì ðåïðîäóêòèâíûõ
îðãàíîâ, òî è ñòåïåíü âñàñûâàíèÿ ïðîãåñòåðîíà áóäåò ìåíü-
øå.  Äðóãèì íå ìàëîâàæíûì ôàêòîðîì ÿâëÿåòñÿ ìàòåðèàë,
èç êîòîðîãî èçãîòîâëåíû ñàìè èìïëàíòàòû. Â ñëó÷àå èìï-
ëàíòàòà "CIDR" ìàòåðèàë èç êîòîðîãî îí èçãîòîâëåí –
ñèëèêîí, à èìïëàíòàò "PRID Delta" èç ýòèëâèíèëàöåòàò.
Äàííîå îòëè÷èå òîæå èìååò áîëüøîå çíà÷åíèå îñîáåííî
ïðè èíòðîâàãèíàëüíîì èñïîëüçîâàíèè è ìîæåò âûçûâàòü
èíäèâèäóàëüíûå íåãàòèâíûå èììóíîëîãè÷åñêèå ðåàêöèè
îðãàíèçìà. Íå èñêëþ÷àåì òàêæå âàðèàíòà ñîâîêóïíîãî íå-
ãàòèâíîãî âîçäåéñòâèÿ äâóõ âûøåïåðå÷èñëåííûõ ôàêòî-
ðîâ. Äàííûå ïðåäïîëîæåíèÿ ïîäòâåðæäàþòñÿ èññëåäîâà-
íèÿìè Âåðâåíà Ò.Â. ñ ñîàâòîðàìè (2013) [8].

Íàèáîëüøèé ðåçóëüòàò ïðèæèâëÿåìîñòè ýìáðèîíîâ
îò÷åòëèâî îòìå÷àåòñÿ â ãðóïïå III äîñòèãíóòûé ïóòåì ïðè-
ìåíåíèÿ ïðîãåñòåðîíîâîãî èíòðîâàãèíàëüíîãî èìïëàíòàòà
"PRID Delta" íà òåëêàõ ñëó÷íîãî âîçðàñòà. Ïðèìåíåíèå
âûøåóêàçàííîãî èìïëàíòàòà ïîçâîëÿåò ïîäãîòîâèòü òåëîê

äëÿ ýìáðèîòðàíñôåðà çàìîðîæåíî-îò-
òàÿííûõ ýìáðèîíîâ äî 71,7% æèâîò-
íûõ ñ ÿðêî âûðàæåííûì íà ÿè÷íèêå
æåëòûì òåëîì õîðîøåãî êà÷åñòâà è
ïîëó÷èòü ñòåëüíûìè 72,7% æèâîòíûõ,
ïîñëå ïåðåñàäêå èì çàìîðîæåíî-îòòà-
ÿííûõ ýìáðèîíîâ. Ïðè ýòîì, åñëè íå
ïðîâîäèòü ðåêòàëüíûé êîíòðîëü íàëè-
÷èÿ æåëòîãî òåëà íà ÿè÷íèêàõ ðåöèïè-
åíòîâ è ïðîâîäèòü ôðîíòàëüíóþ ïåðå-
ñàäêó ýìáðèîíîâ ïîñëå âûøåîïèñàí-
íîé ãîðìîíàëüíîé ñõåìû èñïîëüçîâàí-
íîé íà æèâîòíûõ èç ãðóïïû III, òî ìîæ-
íî äîñòè÷ü â ñðåäíåì 52,2% ñòåëüíûõ
æèâîòíûõ.

Òàêèì îáðàçîì, ïîëó÷åííûå íàìè
ýêñïåðèìåíòàëüíûå äàííûå ïîäòâåðæ-
äàþò, ÷òî ïðèìåíåíèå ïðîãåñòåðîíîâî-
ãî èíòðîâàãèíàëüíîãî èìïëàíòàòà
"PRID Delta" â ñîâîêóïíîñòè ñ ïðåïàðà-
òàìè "Ñèíõðîâåò" è "Êëîïðîâåò" ñî-
ãëàñíî îïèñàííîé â ìåòîäèêå ñõåìû
ïðèìåíåíèÿ, ÿâëÿþòñÿ âûñîêîýôôåê-
òèâíûì ñðåäñòâîì ïîâûøåíèÿ ÷èñëà
ïðèæèâàþùèõñÿ çàìîðîæåíî-îòòàÿí-
íûõ ýìáðèîíîâ ïîñëå èõ ïåðåñàäêè â
ðåïðîäóêòèâíûå îðãàíû òåëîê-ðåöèïè-
åíòîâ.

Çàêëþ÷åíèå

Ðåçóëüòàòû ïðîâåä¸ííûõ èññëåäîâàíèé ïîçâîëÿþò ñäå-
ëàòü ñëåäóþùèå âûâîäû:

– ïðèìåíåíèå ïðîãåñòåðîíîâîãî èíòðîâàãèíàëüíîãî
èìïëàíòàòà ïîçâîëÿåò ñèíõðîíèçèðîâàòü ïîëîâûå öèêëû è
ñôîðìèðîâàòü æåëòîå òåëî ó 60,6 – 71,7% òåëîê-ðåöèïèåí-
òîâ ïîäâåðãíóòûõ ãîðìîíàëüíîé ñòèìóëÿöèè;

– íàèáîëåå ïîäõîäÿùèì ïðîãåñòåðîíîâûì èíòðîâàãè-
íàëüíûì èìïëàíòàòîì äëÿ ñèíõðîíèçàöèè ïîëîâûõ öèêëîâ è
ôîðìèðîâàíèÿ æåëòûõ òåë íà ÿè÷íèêàõ òåëîê-ðåöèïèåíòîâ
ìÿñíîãî íàïðàâëåíèÿ ïðîäóêòèâíîñòè ÿâëÿåòñÿ "PRID Delta",
êîòîðûé íàèáîëåå ïîäõîäèò ïî ôîðìå è ôàðìàêîëîãè÷åñêèì
ñâîéñòâàì äëÿ äàííîé ôèçèîëîãè÷åñêîé ãðóïïû æèâîòíûõ;

– ïðèìåíåíèå ïðîãåñòåðîíîâîãî èíòðîâàãèíàëüíîãî
èìïëàíòàòà "PRID Delta" â ñîâîêóïíîñòè ñ ïðåïàðàòàìè
"Ñèíõðîâåò" (Ðåñïóáëèêà Áåëàðóñü) â äîçå 2,5 ìë è "Êëîï-
ðîâåò" (Ðåñïóáëèêà Áåëàðóñü) â äîçå 2,0 ìë èç ðàñ÷åòà íà
îäíî æèâîòíîå ïîçâîëÿåò ïîäãîòîâèòü äî 71,7% òåëîê-
ðåöèïèåíòîâ ñ ÿðêî âûðàæåííûì æåëòûì òåëîì íà îäíîì
èç ÿè÷íèêîâ è ïîëó÷èòü äî 72,7% æèâîòíûõ ñ ïîäòâåðæäåí-
íîé ñòåëüíîñòüþ ÷åðåç 25 äíåé ïîñëå ïåðåñàäêè èì çàìîðî-
æåíî-îòòàÿííûõ ýìáðèîíîâ;

– èñïîëüçóÿ ïðîãåñòåðîíîâûé èíòðîâàãèíàëüíûé èìï-
ëàíòàò "PRID Delta" â ãîðìîíàëüíîé ñõåìå ñèíõðîíèçàöèè
ïîëîâûõ öèêëîâ ó òåëîê-ðåöèïèåíòîâ, ìîæíî ïðîâîäèòü
ôðîíòàëüíûå ïåðåñàäêè çàìîðîæåíî-îòòàÿííûõ ýìáðèîíîâ
áåç ïîäòâåðæäåíèÿ íàëè÷èÿ æåëòîãî òåëà íà îäíîì èç ÿè÷íè-
êîâ, äîñòèãàÿ â ñðåäíåì 52,2% ñòåëüíûõ æèâîòíûõ èç îáùåãî
÷èñëà îáðàáîòàííûõ òåëîê ñîãëàñíî îïèñàííîé ñõåìå.

Èññëåäîâàíèÿ âûïîëíåíû â ðàìêàõ òåìû ãîñóäàðñòâåí-
íîãî çàäàíèÿ ¹ FGGN 2024-0013.
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Äâå òðåòè òîïîâûõ âåòåðèíàðíûõ
ïðåïàðàòîâ õàðàêòåðèçîâàëèñü
ñíèæåíèåì óðîâíÿ äèñòðèáóöèè

Íà ðîçíè÷íîì ðûíêå âåòåðèíàðíûõ ïðåïàðàòîâ Ðîññèè
ÒÎÐ-20 òîðãîâûõ ìàðîê, ëèäèðóþùèõ ïî îáú¸ìó ïðîäàæ â
äåíåæíîì âûðàæåíèè, çàíèìàëè ïîðÿäêà 57% îò ñòîèìîñ-
òíîãî îáú¸ìà â îôëàéí-êàíàëå.

Ñîãëàñíî èíôîðìàöèè áàçû äàííûõ "Àóäèò ðîçíè÷íûõ
ïðîäàæ âåòåðèíàðíûõ ïðåïàðàòîâ â Ðîññèè (total sell out)"
àíàëèòè÷åñêîé êîìïàíèè RNC Pharma àáñîëþòíûì ëèäå-
ðîì ïî óðîâíþ ïðåäñòàâëåííîñòè â òî÷êàõ ïðîäàæè ïî
èòîãàì 2024 ã. ñòàëà ïðîäóêöèÿ òîðãîâîé ìàðêè "Áàðñ" îò
ðîññèéñêîé "Àãðîâåòçàùèòà", êîòîðàÿ â îñíîâíîì ïðåä-
ñòàâëåíà èíñåêòîàêàðèöèäíûìè ñðåäñòâàìè. Ïðîäàæè áðåí-
äà ôèêñèðîâàëèñü ïî÷òè â 65% òî÷åê** íà ïðîòÿæåíèè
ãîäà, âïðî÷åì, ïî ñðàâíåíèþ ñ 2023 ã. ýòîò ïîêàçàòåëü
ñíèçèëñÿ íà 5 ïðîöåíòíûõ ïóíêòîâ (ï.ï). Âòîðîå ìåñòî ñ
òî÷êè çðåíèÿ ïðåäñòàâëåííîñòè â ðèòåéëå çàíÿë êîìáèíè-
ðîâàííûé ïðîòèâîïàðàçèòàðíûé ïðåïàðàò Èíñïåêòîð îò
êîìïàíèè "Ýêîïðîì". Èíäåêñ äèñòðèáóöèè ïî èòîãàì 2024
ã. ñîñòàâèë 56,6%, ÷òî íà 0,6 ï.ï. áîëüøå, ÷åì ãîäîì ðàíåå.
Íà òðåòüåì ìåñòå ïðîäóêò îò êîìïàíèè "Àñòðàôàðì" Ïðàçè-
òåë - ïðîäàæè àíòèãåëüìèíòíîãî ïðåïàðàòà â óøåäøåì ãîäó
áûëè çàôèêñèðîâàíû â 46,6% òî÷åê ðåàëèçàöèè.

Îòäåëüíûå êðóïíûå êîìïàíèè ñ 2022 ã. ñîêðàòèëè èëè
äàæå ïîëíîñòüþ ïðåêðàòèëè îôèöèàëüíûå ïîñòàâêè ðÿäà
ëåêàðñòâ äëÿ äîìàøíèõ æèâîòíûõ íà ðîññèéñêèé ðûíîê.
Èç-çà ýòîãî ïðåïàðàòû òàêèõ êîìïàíèé, êàê "Çîýòèñ", "Ýëàí-
êî" è "ÌÑÄ", ïðåäñòàâëåííûå â ðåéòèíãå, äåìîíñòðèðîâàëè
çàìåòíîå ñíèæåíèå óðîâíÿ äèñòðèáóöèè, êîòîðîå êàê ïðà-
âèëî, ñîïðîâîæäàëîñü ïàäåíèåì ïðîäàæ.

Ìàêñèìàëüíîå ñîêðàùåíèå ïîêàçàòåëÿ ðàñïðîñòðàí¸í-
íîñòè â îôëàéí êàíàëå ïî èòîãàì 2024 ã. îòìå÷åíî ó áðåíäà
Áðàâåêòî îò àìåðèêàíñêîé "ÌÑÄ" (-30,5 ï.ï.). Â 2023 ã.
ïðåïàðàò çàíèìàë øåñòîå ìåñòî ïî ïîêàçàòåëþ èíäåêñà

äèñòðèáóöèè (47,9%) è ïåðâîå ìåñòî ïî ïðîäàæàì â ðóáëÿõ,
îäíàêî, â ïðîøëîì ãîäó ïðåïàðàò ïåðåìåñòèëà ñðàçó íà 17
ïîçèöèþ- åãî ïðîäàæè ôèêñèðîâàëèñü âñåãî â 17,3% òî÷åê.
Òåì íå ìåíåå, ñòîèò ïðèíÿòü âî âíèìàíèå, ÷òî â íàñòîÿùåå
âðåìÿ çíà÷èòåëüíûå îáú¸ìû ïðîäàæ Áðàâåêòî îñóùåñòâëÿ-
åòñÿ ÷åðåç ìàðêåòïëåéñû (67% â ðóáëÿõ), è ðå÷ü èä¸ò â
îñíîâíîì î ïðîäóêöèè, ââåç¸ííîé ñ ïîìîùüþ ïàðàëëåëüíî-
ãî èìïîðòà.

Ïîõîæàÿ êàðòèíà ôèêñèðóåòñÿ â îòíîøåíèè òîðãîâûõ
ìàðîê îò êîìïàíèè "Çîýòèñ", íàòóðàëüíûå îáú¸ìû ïðîäàæ
"Ñèìïàðèêà" è "Àïîêâåë" ïî èòîãàì 2024 ã. â îôëàéí
ñîêðàòèëèñü íà 27% è 37% ñîîòâåòñòâåííî. Ïðè ýòîì èí-
äåêñ äèñòðèáóöèè ó "Ñèìïàðèêè" çà ãîä ñîêðàòèëñÿ íà 13,5
ï.ï., à ó "Àïîêâåëà" íà 10,2 ï.ï.

Âñåãî â ïåðâîé äâàäöàòêå ó 14 ïðîäóêòîâ â 2024 ã. áûëî
çàôèêñèðîâàíî ñíèæåíèå èíäåêñà äèñòðèáóöèè.  Ðîñò ïðåä-
ñòàâëåííîñòè â 2024 ã. íàáëþäàëñÿ âñåãî ó ÷åòûð¸õ áðåíäîâ
èç ïðåäñòàâëåííûõ â òîïå. Ñðåäè íèõ çíà÷àòñÿ ïðåïàðàòû
ïðîèçâîäñòâà ñëîâåíñêîé êîìïàíèè "ÊÐÊÀ" è äâóõ îòå÷å-
ñòâåííûõ ïðîèçâîäèòåëåé "Âåòáèîõèì" è "Ýêîïðîì". Ìàê-
ñèìàëüíûé ïðèðîñò îòìå÷åí ó àíòèáàêòåðèàëüíîãî ïðåïà-
ðàòà Êëàäàêñà îò "ÊÐÊÀ" (+7,8 ï.ï.). Áîëåå òîãî ó êîìïàíèè
â òîï ïîïàëè åù¸ äâà ïðåïàðàòà ñ ñóùåñòâåííûì ðîñòîì
ïðåäñòàâëåííîñòè â ðèòåéëå. Ê íèì îòíîñÿòñÿ èíñåêòîàêà-
ðàöèäíûé ïðåïàðàò Ôèïðèñò (+4,4 ï.ï.) è àíòèãåëüìèíò-
íûé Ìèëïðàçîí (+2,7 ï.ï.).

Âàæíî îòìåòèòü, ÷òî ïîêàçàòåëè äèñòðèáóöèè äîâîëü-
íî ñåðü¸çíî èçìåíÿþòñÿ â ñîîòâåòñòâèè ñ ñåçîíîì ïðîäàæ.
Â ñàìûé ïèê àêòèâíîñòè íà ðûíêå âåòïðåïàðàòîâ, à èìåí-
íî â àïðåëå, èíäåêñ äèñòðèáóöèè äëÿ íåêîòîðûõ ïðîäóê-
òîâ îùóòèìî ðàñò¸ò. Ê ïðèìåðó, äëÿ ïðåïàðàòîâ â ëèíåéêå
Áàðñ óðîâåíü ïðåäñòàâëåííîñòè â àïðåëå äîñòèãàë áîëåå
73%, à äëÿ áðåíäà Èíñïåêòîð ïîðÿäêà 62% â îôëàéí
òî÷êàõ Ðîññèè.

Àíàëèòè÷åñêàÿ êîìïàíèÿ "ÀÐÝÍÑÈ Ôàðìà"
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Risk management of cell culture
contamination in veterinary vaccine
production
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Abstract. Currently, immunization is the main strategy for
the prevention of human and animal diseases and is carried out
mainly with the use of live and inactivated vaccines. The production
of most vaccines, in particular for veterinary use, is based on the
cultivation of the virus in cell culture, the possible contamination
of which with extraneous agents causes high risks to the safety
and quality of the final product (vaccine). If the fact of
contamination of the cell culture and possibly the finished
product is detected, the entire batch of cells/the finished vaccine
must be disinfected and disposed of. A risk-oriented approach
provides a deeper study and understanding of the process of cell
culture contamination, and the use of risk assessment results is
necessary to develop measures to control and reduce the level of
risk to acceptable values. This article is devoted to the use of risk
management methodology to determine and quantify risk factors
for cell culture contamination, to develop measures to reduce the
risks of cross-contamination at sites selected for work with cell
cultures. Factors bearing the risk of cell culture contamination
identified by Ishikawa diagram. The risks of cell culture
contamination at each site were quantified. The condition for
minimizing risks and hazards to the quality of cell culture use in
the production of veterinary vaccines is the identification and
monitoring of contamination factors. The authors have shown
that the risk analysis methodology allows us to form a concept of
the quality of the resulting products and prevent resource losses.

Êîòåãîâà Ê.À.
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òàìèíàöèè; âåòåðèíàðíûå âàêöèíû.

Ðåçþìå. Â íàñòîÿùåå âðåìÿ èììóíèçàöèÿ ÿâëÿåòñÿ îñ-
íîâíîé ñòðàòåãèåé ïðîôèëàêòèêè áîëåçíåé ÷åëîâåêà è æè-
âîòíûõ è îñóùåñòâëÿåòñÿ, â îñíîâíîì, ñ ïðèìåíåíèåì æè-
âûõ è èíàêòèâèðîâàííûõ âàêöèí. Ïðîèçâîäñòâî áîëüøèí-
ñòâà âàêöèí, â ÷àñòíîñòè, äëÿ âåòåðèíàðíîãî ïðèìåíåíèÿ,
îñíîâàíî íà êóëüòèâèðîâàíèè âèðóñà â êóëüòóðå êëåòîê,
âîçìîæíàÿ êîíòàìèíàöèÿ êîòîðîé ïîñòîðîííèìè àãåíòàìè
îáóñëîâëèâàåò âûñîêèå ðèñêè äëÿ áåçîïàñíîñòè è êà÷åñòâà
êîíå÷íîãî ïðîäóêòà (âàêöèíû). Ïðè âûÿâëåíèè ôàêòà êîí-
òàìèíàöèè êëåòî÷íîé êóëüòóðû è âîçìîæíî ãîòîâîãî ïðå-
ïàðàòà âñÿ ïàðòèÿ êëåòîê/ãîòîâîé âàêöèíû ïîäëåæèò îáåç-
çàðàæèâàíèþ è óòèëèçàöèè. Ðèñê-îðèåíòèðîâàííûé ïîä-
õîä îáåñïå÷èâàåò áîëåå ãëóáîêîå èçó÷åíèå è ïîíèìàíèå
ïðîöåññà êîíòàìèíàöèè êóëüòóðû êëåòîê, à èñïîëüçîâàíèå
ðåçóëüòàòîâ îöåíêè ðèñêîâ íåîáõîäèìî äëÿ ðàçðàáîòêè
ìåðîïðèÿòèé ïî êîíòðîëþ è ñíèæåíèþ óðîâíÿ ðèñêà äî
ïðèåìëåìûõ çíà÷åíèé. Äàííàÿ ñòàòüÿ ïîñâÿùåíà èñïîëüçî-
âàíèþ ìåòîäîëîãèè óïðàâëåíèÿ ðèñêàìè äëÿ îïðåäåëåíèÿ è
êîëè÷åñòâåííîé îöåíêè ôàêòîðîâ ðèñêà êîíòàìèíàöèè êóëü-
òóðû êëåòîê, ðàçðàáîòêå ìåð ïî ñíèæåíèþ ðèñêîâ ïåðåêðå-
ñòíîãî çàãðÿçíåíèÿ íà ó÷àñòêàõ, âûáðàííûõ äëÿ ðàáîòû ñ
êóëüòóðàìè êëåòîê.  Ôàêòîðû, íåñóùèå ðèñê êîíòàìèíàöèè
êóëüòóð êëåòîê, èäåíòèôèöèðîâàíû ñ ïîìîùüþ äèàãðàììû
Èñèêàâû. Ïðîâåäåíà êîëè÷åñòâåííàÿ îöåíêà ðèñêîâ êîíòà-
ìèíàöèè êóëüòóðû êëåòîê íà êàæäîì ó÷àñòêå. Óñëîâèåì
ìèíèìèçàöèè ðèñêîâ è îïàñíîñòåé äëÿ êà÷åñòâà èñïîëüçî-
âàíèÿ êóëüòóð êëåòîê ïðè ïðîèçâîäñòâå âåòåðèíàðíûõ âàê-
öèí ÿâëÿåòñÿ âûÿâëåíèå è ìîíèòîðèíã ôàêòîðîâ êîíòàìè-
íàöèè. Àâòîðàìè ïîêàçàíî, ÷òî ìåòîäîëîãèÿ àíàëèçà ðèñ-
êîâ ïîçâîëÿåò ñôîðìèðîâàòü êîíöåïöèþ êà÷åñòâà ïîëó÷àå-
ìîé ïðîäóêöèè è ïðåäîòâðàòèòü ïîòåðè ðåñóðñîâ.

Ââåäåíèå

Ñîãëàñíî ìíåíèþ ÂÎÇ è ÂÎÇÆ (Âñåìèðíàÿ Îðãàíèçà-
öèÿ çäîðîâüÿ æèâîòíûõ) â íàñòîÿùåå âðåìÿ èììóíèçàöèÿ
ÿâëÿåòñÿ îñíîâíîé ñòðàòåãèåé ïðîôèëàêòèêè áîëåçíåé ÷åëî-
âåêà è æèâîòíûõ. Â ÐÔ âàêöèíàöèÿ ÿâëÿåòñÿ íåîòúåìëåìîé
÷àñòüþ ñèñòåìû êîíòðîëÿ ìíîãèõ òðàíñãðàíè÷íûõ è ýêîíî-
ìè÷åñêè çíà÷èìûõ èíôåêöèîííûõ çàáîëåâàíèé [1, 2, 3].

Äëÿ ïðîôèëàêòèêè çàáîëåâàíèé, â îñíîâíîì, ïðèìåíÿ-
þòñÿ æèâûå è èíàêòèâèðîâàííûå âàêöèíû. Öåíòðàëüíûì
ýòàïîì â òåõíîëîãèè èçãîòîâëåíèÿ ïðîòèâîâèðóñíûõ âàê-
öèí ÿâëÿåòñÿ êðóïíîìàñøòàáíîå êóëüòèâèðîâàíèå âèðóñà â
ïîäõîäÿùåé êóëüòóðå êëåòîê [4]. Íåñìîòðÿ íà î÷åâèäíûå
ïðåèìóùåñòâà èñïîëüçîâàíèÿ êóëüòóð êëåòîê, èìåííî îíè

õàðàêòåðèçóþòñÿ î÷åíü âûñîêèìè è òðóäíî ìèíèìèçèðóå-
ìûìè ðèñêàìè äëÿ êà÷åñòâà è áåçîïàñíîñòè âàêöèí, ñðåäè
êîòîðûõ íàèáîëåå çíà÷èìóþ ðîëü èãðàåò èõ êîíòàìèíàöèÿ
ïîñòîðîííèìè àãåíòàìè (ýíäîãåííîå çàãðÿçíåíèå). Ìàòå-
ðèàëàìè, èñïîëüçóåìûìè ïðè ïðîèçâîäñòâå âèðóñíûõ âàê-
öèí, ñ êîòîðûìè ñâÿçàíû ïîáî÷íûå ýíäîãåííûå çàãðÿçíå-
íèÿ, ÿâëÿþòñÿ èñõîäíàÿ êóëüòóðà êëåòîê, ñûâîðîòêà, ïèòà-
òåëüíàÿ ñðåäà, òðèïñèí è ïîñåâíîé âèðóñ [5, 6]. Îñîáóþ ðîëü
èãðàåò îïàñíîñòü èíôèöèðîâàíèÿ ïàòîãåííûìè àãåíòàìè:
âèðóñàìè, áàêòåðèÿìè, ãðèáàìè, äðîææàìè, ìèêîïëàçìà-
ìè, ïðèîíàìè è ïàðàçèòàìè [7, 8]. Âàæíûì ôàêòîðîì ÿâëÿ-
åòñÿ è äëèòåëüíîñòü ïðîöåññà – êóëüòèâèðîâàíèå êëåòî÷-
íûõ êóëüòóð ñóììàðíî ìîæåò äëèòüñÿ â òå÷åíèå 2–3 íåäåëü.
Åñëè ïðè êîíòðîëå êëåòî÷íîé êóëüòóðû âûÿâëÿåòñÿ êîíòà-
ìèíàíò, òî âñÿ ïàðòèÿ êëåòîê (à âîçìîæíî, è ãîòîâîé âàêöè-
íû) ïîäëåæèò îáåççàðàæèâàíèþ è óòèëèçàöèè.

Êîìïëåêñíîå óïðàâëåíèå ðèñêàìè, êàê íåîòúåìëåìîé
÷àñòè äåÿòåëüíîñòè  áèîëîãè÷åñêîé ïðîìûøëåííîñòè, íå-
îáõîäèìî êàê äëÿ îáåñïå÷åíèÿ êà÷åñòâà âàêöèí è áåçîïàñ-
íîñòè æèâîòíûõ è ÷åëîâåêà (Ðåøåíèå Ñîâåòà ÅÝÊ îò
03.11.2016 ¹ 77), òàê äëÿ îáåñïå÷åíèÿ îïòèìàëüíîãî èñ-
ïîëüçîâàíèÿ ðåñóðñîâ ñ öåëüþ ïîâûøåíèÿ ïðèáûëüíîñòè
ïðîèçâîäñòâà [9].

Â ñîâðåìåííîé ïðàêòèêå íàêîïëåí îïðåäåëåííûé îïûò
èñïîëüçîâàíèÿ ìåòîäîâ àíàëèçà ðèñêîâ â âåòåðèíàðèè [10]
è ïðîèçâîäñòâå âåòåðèíàðíûõ âàêöèí [11, 12].

Â ñâÿçè ñ âûøåèçëîæåííûì ñåãîäíÿ àêòóàëüíà çàäà÷à
ïî ñîçäàíèþ ñèñòåìíîãî ïîäõîäà äëÿ ðåøåíèÿ ïðîáëåìû
êîíòàìèíàöèè êëåòî÷íûõ êóëüòóð íà îñíîâå Êîíöåïöèè
óïðàâëåíèÿ ðèñêàìè, âêëþ÷àþùåé áàçîâûå ïîëîæåíèÿ ñè-
ñòåìíîé ìåòîäîëîãèè èçó÷åíèÿ ðèñêîâ è ïðåäóñìàòðèâàþ-
ùåé ôîðìèðîâàíèå èíôîðìàöèîííî-àíàëèòè÷åñêîé áàçû
ïîòåíöèàëüíûõ ðèñêîâ, èäåíòèôèêàöèþ è îöåíêó ðèñêà
(ñòåïåíü âåðîÿòíîñòè è ñòåïåíü óùåðáà) ñ ïîñëåäóþùèì
óïðàâëåíèåì èìè [13].

Ñ ïðèìåíåíèåì ðèñê-îðèåíòèðîâàííîãî ïîäõîäà âîç-
ìîæíî áîëåå ãëóáîêîå èçó÷åíèå è ïîíèìàíèå ïðîöåññà êîí-
òàìèíàöèè êóëüòóðû êëåòîê è íà ýòîé îñíîâå – èñïîëüçîâà-
íèå ðåçóëüòàòîâ îöåíêè ðèñêîâ äëÿ ðàçðàáîòêè ìåðîïðèÿ-
òèé ïî êîíòðîëþ è ñíèæåíèþ èõ óðîâíÿ  äî ïðèåìëåìûõ
çíà÷åíèé.

Öåëüþ èññëåäîâàíèÿ ÿâëÿþòñÿ îïðåäåëåíèå è êîëè÷å-
ñòâåííàÿ îöåíêà ôàêòîðîâ ðèñêà êîíòàìèíàöèè êóëüòóðû
êëåòîê ñ èñïîëüçîâàíèåì ìåòîäîëîãèè óïðàâëåíèÿ ðèñêà-
ìè, ðàçðàáîòêà ìåð ïî ñíèæåíèþ ðèñêîâ ïåðåêðåñòíîãî
çàãðÿçíåíèÿ íà ó÷àñòêàõ äëÿ ðàáîòû ñ êóëüòóðîé êëåòîê.
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Ìàòåðèàë è ìåòîäû èññëåäîâàíèé

Ïðè ïðîâåäåíèè ïåðâîíà÷àëüíîãî àíàëèçà ðèñêà äëÿ
îöåíêè òîãî, êàê ðàçëè÷íûå ôàêòîðû ìîãóò âëèÿòü íà
îïðåäåëåííûå ïàðàìåòðû ïðîöåññà è êà÷åñòâî ïðîäóêöèè,
íàìè èñïîëüçîâàí êà÷åñòâåííûé ìåòîä ïîñòðîåíèÿ äèàã-
ðàììû Èñèêàâû ("ðûáüåé êîñòè"). Ýòà ïðè÷èííî-ñëåä-
ñòâåííàÿ äèàãðàììà – îäèí èç øèðîêî ïðèìåíÿåìûõ íà
ïðàêòèêå èíñòðóìåíòîâ îöåíêè, êîíòðîëÿ è óëó÷øåíèÿ
êà÷åñòâà (ÃÎÑÒ Ð 58771-2019. Ìåíåäæìåíò ðèñêà. Òåõíî-
ëîãèè îöåíêè ðèñêà).

Â òðåóãîëüíèêå ñ ïðàâîé ñòîðîíû äèàãðàììû ôîðìóëè-
ðóåòñÿ ïðîáëåìà (îïàñíîñòü), îò òðåóãîëüíèêà âëåâî ïðîâî-
äèòñÿ ãîðèçîíòàëüíàÿ ëèíèÿ ñ îòâåòâëåíèÿìè, îáîçíà÷àþ-
ùèìè êàòåãîðèè ïðè÷èí, âûçûâàþùèõ ýòó ïðîáëåìó. Êîí-
êðåòíûå ïðè÷èíû âûÿâëÿþòñÿ â õîäå "ìîçãîâîãî øòóðìà",
ðàñïðåäåëÿþòñÿ ïî óñòàíîâëåííûì êàòåãîðèÿì è îáîçíà÷à-
þòñÿ íà äèàãðàììå êàê âñïîìîãàòåëüíûå "âåòâè", ïðèìûêà-
þùèå ê îñíîâíûì.

Äàëåå äëÿ ðàíæèðîâàíèÿ îïàñíîñòåé ïðîèçâîäñòâåííî-
ãî ïðîöåññà, êîòîðûå èìåþò ïîòåíöèàëüíûé ðèñê îòðèöà-
òåëüíîãî âîçäåéñòâèÿ íà ïðîöåññ èëè êà÷åñòâî ïðîäóêòà,
íàìè èñïîëüçîâàí êîëè÷åñòâåííûé ìåòîä àíàëèçà âèäîâ,
ïîñëåäñòâèé è êðèòè÷íîñòè îòêàçîâ (ÃÎÑÒ Ð 58771-2019).
Ðèñê âîçíèêíîâåíèÿ êîíòàìèíàöèè èäåíòèôèöèðîâàí ñ
ó÷åòîì âëèÿíèÿ íà êóëüòóðû êëåòîê è îöåíåí â çàâèñèìîñòè
îò âåðîÿòíîñòè âîçíèêíîâåíèÿ îïàñíîñòè è òÿæåñòè åå ïî-
ñëåäñòâèé.

Äëÿ îöåíêè âåðîÿòíîñòè âîçíèêíîâåíèÿ èñïîëüçîâàíà
òðåõóðîâíåâàÿ øêàëà: íèçêàÿ, ñðåäíÿÿ èëè âûñîêàÿ. Äëÿ
êàæäîãî ôàêòîðà íàçíà÷åí ðåéòèíã â áàëëàõ è ïðèâåäåíî
ïîäðîáíîå îïèñàíèå:

Ô1 – Èñïîëüçîâàíèå ïåðñîíàëîì çàùèòíûõ ñðåäñòâ:
1 áàëë – íèçêèé – ñòåðèëüíàÿ îäåæäà, îäíîðàçîâûå

ïåð÷àòêè, ìàñêè;
2 áàëëà – ñðåäíèé – òåõíîëîãè÷åñêàÿ îäåæäà, íåñòå-

ðèëüíûå ïåð÷àòêè, ìàñêè;
4 áàëëà – âûñîêèé – îòñóòñòâèå çàùèòíûõ ñðåäñòâ (ìàñ-

êè, ïåð÷àòêè).
Ô2 – Èñïîëüçîâàíèå âñïîìîãàòåëüíûõ âåùåñòâ æèâîò-

íîãî ïðîèñõîæäåíèÿ (ñûâîðîòêè (ÊÐÑ), òðèïñèí):
1 áàëë – íèçêèé – îäîáðåííûé ïîñòàâùèê, âõîäíîé

êîíòðîëü;
4 áàëëà – ñðåäíèé – âðåìåííî îäîáðåííûé ïîñòàâùèê

(ñîìíèòåëüíûé ïî ýïèäñèòóàöèè â ñòðàíå ïðîèçâîäèòåëÿ),
âõîäíîé êîíòðîëü;

8 áàëëîâ – âûñîêèé – îòñóòñòâèå âõîäíîãî êîíòðîëÿ è
îöåíêè ïîñòàâùèêîâ, ïîñòàâùèê ñîìíèòåëüíûé ïî ýïèäñè-
òóàöèè â ñòðàíå ïðîèçâîäèòåëÿ.

Ô3 – Ïðèãîäíîñòü îáîðóäîâàíèÿ è ïîâåðõíîñòè äëÿ
î÷èñòêè è äåçèíôåêöèè (âêëþ÷àÿ ëþáîå ìîáèëüíîå îáîðó-
äîâàíèå, ðàçìåùåííîå  è î÷èùåííîå êàê ÷àñòü ïîìåùåíèÿ):

1 áàëë – íèçêèé – ïîëíûé äîñòóï äëÿ î÷èñòêè (íàïðè-
ìåð, ïëîñêèå ïîâåðõíîñòè èç íåðæàâåþùåé ñòàëè), ïîä-
òâåðæäåííûé CIP/SIP äîñòóïíûõ ïîâåðõíîñòåé èëè ïîâåð-

õíîñòåé ñ ìèíèìàëüíûìè îãðàíè÷åíèÿìè äîñòóïà;
2 áàëëà – ñðåäíèé – ïîëíàÿ äîñòóïíîñòü, íî ñóùåñòâóþò

îãðàíè÷åíèÿ, òàêèå êàê òðóäíîäîñòóïíûå óãëû è/èëè ñëîæ-
íûå äåòàëè;

4 áàëëà – âûñîêèé – íåñêîëüêî îãðàíè÷åíèé íà ïîëíûé
äîñòóï (òðóäíîäîñòóïíûå è ñëîæíûå èëè ÷àñòè÷íî / ïîëíî-
ñòüþ çàêðûòûå ïîâåðõíîñòè).

Ô4 – Èñïîëüçîâàíèå ñòåðèëèçàöèè äëÿ ïîäãîòîâêè ñû-
ðüÿ è ìàòåðèàëîâ, òåõíîëîãè÷åñêèõ ñðåä (âîäà, ãàçû):

1 áàëë – íèçêèé – ñòåðèëèçàöèÿ / èñïîëüçîâàíèå ñòå-
ðèëüíûõ îäíîðàçîâûõ ñèñòåì / ãîòîâûõ ñòåðèëüíûõ ïèòà-
òåëüíûõ ñðåä;

2 áàëëà – ñðåäíèé – ñòåðèëèçóþùàÿ ôèëüòðàöèÿ (0,22
ìêì);

4 áàëëîâ – âûñîêèé – îòñóòñòâèå ñòåðèëèçàöèè.
Ô5 – Èñïîëüçîâàíèå âàëèäèðîâàííûõ ìåòîäèê àíàëèçà

äëÿ êîíòðîëÿ êóëüòóð êëåòîê:
1 áàëë – íèçêèé – íàëè÷èå ñèñòåìû êîíòðîëÿ (âêëþ÷àÿ

ïîñòîðîííèõ àãåíòîâ) è äåïîíèðîâàíèÿ êóëüòóð;
2 áàëëà – ñðåäíèé – íàëè÷èå ñèñòåìû êîíòðîëÿ è äåïî-

íèðîâàíèÿ êóëüòóð êëåòîê ;
4 áàëëà – âûñîêèé – îòñóòñòâèå ñèñòåìû êîíòðîëÿ è

äåïîíèðîâàíèÿ êóëüòóð êëåòîê.
Ô6 – Èñïîëüçîâàíèå âîçäóõîïîäãîòîâêè:
1 áàëë – íèçêèé – ëàìèíàðíàÿ çîíà èëè êðàòíîñòü

âîçäóõîîáìåíà Õ>40;
2 áàëëà – ñðåäíèé – êðàòíîñòü âîçäóõîîáìåíà 20<Õ<40;
4 áàëëà – âûñîêèé – êðàòíîñòü âîçäóõîîáìåíà Õ<20.

Ðèñê êîíòàìèíàöèè êóëüòóðû êëåòîê ðàññ÷èòàí ïî ôîðìóëå:
Ð= Ô1 õ Ô2 õ Ô3 õ Ô4 õ Ô5 õÔ6,
ãäå îöåíêà ðèñêà – ýòî ïðîèçâåäåíèå âñåõ øåñòè ôàêòîðîâ.
Â çàâèñèìîñòè îò ïîëó÷åííîãî çíà÷åíèÿ èòîãîâîé îöåí-

êè îïðåäåëÿåòñÿ ðåéòèíã ñîãëàñíî ñëåäóþùåé øêàëå:
1–5 áàëëîâ – ñàìûå íèçêèå (1, 2, 4, 8, 16) óêàçûâàþò íà

ìèíèìàëüíûé ðèñê (çåëåíûé öâåò);

Ðèñóíîê 2. Îñíîâíûå ïðè÷èíû êîíòàìèíàöèè êóëüòóðû
êëåòîê
Figure 2. Main causes of cell culture contamination



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" ¹2-2025

   44

 Journal "Veterinaria i kormlenie"

6–9 áàëëîâ – ñðåäíèå (32, 64, 128, 256) óêàçûâàþò íà
ñðåäíåé ðèñê (æåëòûé öâåò);

10–14 áàëëîâ – ñàìûå âûñîêèå (512, 1024, 2048, 1096,
8192) óêàçûâàþò íà âûñîêèé ðèñê (êðàñíûé öâåò).

Ðåçóëüòàòû èññëåäîâàíèé

Äëÿ ïðîâåäåíèÿ àíàëèçà ðèñêîâ ñîçäàåòñÿ ðàáî÷àÿ ãðóï-
ïà èç ñïåöèàëèñòîâ ïîäðàçäåëåíèé ïðîèçâîäñòâà, òåõíè÷åñ-
êîé ñëóæáû, ñëóæáû êà÷åñòâà. Äëÿ ïîèñêà âîçìîæíûõ ðèñ-
êîâ ýòèìè ñïåöèàëèñòàìè èñïîëüçóþòñÿ áëîê-ñõåìû ïðî-
öåññîâ, îïèñàíèÿ è ñõåìû îáîðóäîâàíèÿ, ðåçóëüòàòû êâàëè-
ôèêàöèè îáîðóäîâàíèÿ è ïîìåùåíèé, èíôîðìàöèÿ èç ñòàí-
äàðòíûõ ðàáî÷èõ ïðîöåäóð.

Â êà÷åñòâå ïðèìåðà ïðåäñòàâëåíû ïîìåùåíèÿ ðàçíûå
ïî êëàññàì ÷èñòîòû è îðãàíèçàöèè ïðîöåññà (Ðèñóíîê 1). Íà
ïåðâîì ó÷àñòêå (Õ1) èñïîëüçóþòñÿ öåíòðàëèçîâàííûå ñèñ-
òåìû âîçäóõî- è âîäîïîäãîòîâêè, ÷èñòûå ïîìåùåíèÿ è
îäåæäà äëÿ ÷èñòûõ ïîìåùåíèé, âíåäðåíà è äåéñòâóåò ÔÑÊ
äëÿ àòòåñòàöèè è îöåíêè ïðèãîäíîñòè ïåðñîíàëà, îáîðóäî-
âàíèÿ è èíæåíåðíûõ ñèñòåì, ñûðüÿ è èõ ïîñòàâùèêîâ,
ïðîöåññîâ è ìåòîäèê. Íà âòîðîì (Õ2) è òðåòüåì (Õ3) ó÷àñ-
òêàõ ÷èñòûå ïîìåùåíèÿ íå èñïîëüçóþòñÿ, íà òðåòüåì ó÷àñ-
òêå ðàáîòû ñ êóëüòóðîé êëåòîê ïëàíèðóåòñÿ ñîâìåùàòü ñ
ïðèãîòîâëåíèåì ïèòàòåëüíûõ ñðåä.

Äëÿ èäåíòèôèêàöèè ôàêòîðîâ, íåñóùèõ ðèñê êîíòàìè-
íàöèè êóëüòóð êëåòîê, ñîñòàâëåíà äèàãðàììà Èñèêàâû, êî-
òîðàÿ ïðåäñòàâëåíà íà ðèñóíêå 2.

Â äèàãðàììå ñôîðìóëèðîâàíà ïðîáëåìà – êîíòàìèíà-
öèè êóëüòóðû êëåòîê, è îïèñàíû íàéäåííûå ñïåöèàëèñòàìè
ðàáî÷åé ãðóïïû îñíîâíûå ïðè÷èíû âîçíèêíîâåíèÿ äàííîé
ïðîáëåìû. Ìû ñ÷èòàåì, ÷òî îðãàíèçàöèÿ êîíòðîëÿ ïî âñåì
âûÿâëåííûì ôàêòîðàì ïîçâîëèò ìèíèìèçèðîâàòü ðèñêè
êîíòàìèíàöèè êóëüòóð êëåòîê.

Îïàñíîñòè êîíòàìèíàöèè êóëüòóðû êëåòîê, èäåíòèôè-
öèðîâàííûõ ñ ïîìîùüþ äèàãðàììû Èñèêàâû, èñïîëüçóþò-
ñÿ â êîëè÷åñòâåííîì ìåòîäå îöåíêè ðèñêîâ. Ðåçóëüòàòû
îöåíêè ñîîòâåòñòâèÿ ó÷àñòêà óñëîâèÿì ìèíèìàëüíîé êîí-
òàìèíàöèè êóëüòóðû êëåòîê ïðåäñòàâëåíû â òàáëèöå 1.

Èíôîðìàöèÿ áûëà îôîðìëåíà â âèäå òàáëèöû â ôîðìà-
òå Exsel ñ ôîðìóëîé äëÿ îöåíêè ðèñêà äëÿ óäîáñòâà ïðîâå-
äåíèÿ ðàñ÷åòîâ è äàëüíåéøåãî ðàíæèðîâàíèÿ ðèñêà.

Â ðåçóëüòàòå àíàëèçà ðèñêîâ îïðåäåëåí ó÷àñòîê (Õ1),
êîòîðûé ïðèãîäåí äëÿ ðàáîòû ñ êóëüòóðîé êëåòîê. Ó÷àñòêè
(Õ2 è Õ3) òðåáóåò äîïîëíèòåëüíûõ ìåð äëÿ ìèíèìèçàöèè
ðèñêîâ êîíòàìèíàöèè êóëüòóðû êëåòîê, âêëþ÷àÿ óñèëåíèå
çàùèòû îò ñëó÷àéíîé ïåðåêðåñòíîé êîíòàìèíàöèè ñî
ñòîðîíû ïåðñîíàëà, îáîðóäîâàíèÿ, ñûðüÿ, à òàêæå ïóòåì
îðãàíèçàöèÿ ÷èñòûõ çîí è óñèëåíèåì êîíòðîëÿ êóëüòóð
êëåòîê íà îòñóòñòâèå êîíòàìèíàöèè äî íà÷àëà è âî âðåìÿ
ðàáîò ñ íèìè.

Çàêëþ÷åíèå

Òàêèì îáðàçîì, íåñìîòðÿ íà ðèñêè è îïàñíîñòè äëÿ
êà÷åñòâà, èñïîëüçîâàíèå êóëüòóð êëåòîê ïðè ïðîèçâîäñòâå
âåòåðèíàðíûõ âàêöèí ÿâëÿåòñÿ âîçìîæíûì ïðè óñëîâèè
âûÿâëåíèÿ è ìîíèòîðèíãà ôàêòîðîâ êîíòàìèíàöèè. Îïè-
ñàííûé âûøå ïîäõîä ïîìîãàåò íàäåæíî è ðàöèîíàëüíî
îðãàíèçîâàòü òðåáóåìûå óñëîâèÿ äëÿ ðàáîòû ñ êóëüòóðàìè
êëåòîê â ïðîìûøëåííîì ïðîèçâîäñòâå è ñïëàíèðîâàòü íå-
îáõîäèìûé ìîíèòîðèíã äëÿ êîíòðîëÿ ôàêòîðîâ çàãðÿçíå-
íèÿ. Êàê ñëåäñòâèå, ìåòîäîëîãèè àíàëèçà ðèñêîâ ïîçâîëÿåò
ñôîðìèðîâàòü êîíöåïöèþ êà÷åñòâà ïîëó÷àåìîé ïðîäóêöèè
è ïðåäîòâðàòèòü ïîòåðè ðåñóðñîâ.
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Ðåçþìå. Òàáóííîå ñîäåðæàíèå ëîøàäåé â ßêóòèè ñïî-
ñîáñòâóåò ðàçâåäåíèþ ìåñòíîé ÿêóòñêîé ïîðîäû ëîøàäåé,
õîðîøî ïðèñïîñîáëåííûõ êðóãëîãîäè÷íîìó ïàñòáèùíî-
òåáåíåâî÷íîìó ñîäåðæàíèþ è ê ñóðîâîìó êëèìàòó ñåâåðà.
Íà ïðîòÿæåíèè ñòîëåòèé ëîøàäü çàíèìàåò îäíî èç ñàìûõ
ãëàâíûõ ìåñò â æèçíè è áûòó ÿêóòîâ, èñïîëüçóþùèõ åå êàê
ðàáî÷åå, ìÿñíîå è ìîëî÷íîå æèâîòíîå. Çäåñü âûðàùèâàþò-
ñÿ ñàìûå âûíîñëèâûå è óñòîé÷èâûå ê ñóðîâûì, ýêñòðåìàëü-
íûì óñëîâèÿì îêðóæàþùåé ñðåäû, ëîøàäè ÿêóòñêèõ ïîðîä.
Ëîøàäè, íàõîäÿñü ïîä âîçäåéñòâèåì íåáëàãîïðèÿòíûõ êëè-
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Abstract. Herding horses in Yakutia contributes to the
breeding of the local Yakut breed of horses, well adapted to year-
round pasture-grazing and to the harsh climate of the north. For
centuries, the horse has occupied one of the most important
places in the life and everyday life of the Yakuts, who use it as
a working, meat and dairy animal. The hardiest and most
resistant to harsh, extreme environmental conditions, horses of
the Yakut breeds are grown here. Horses, being under the
influence of unfavorable climatic factors, have developed high
adaptive qualities over the millennia in the course of their
development.: the ability to hatch, endurance and
unpretentiousness to feed. The development of horse breeding is
connected with the traditional management of herd horse breeding
to provide local meat products, the indigenous population with
jobs and, most importantly, to create food security in the region
as a whole. The horses of the Yakut breed are characterized by
high adaptive qualities to the extreme conditions of Yakutia, for
a short period of the summer pasture season they have a feeding
and baiting ability and deposit a large amount of fat, as if they
have time to gain a high energy reserve, which serves during the
critical periods of the winter harvest. The winter sowing period
is 7-8 months, while horses do not have enough high-quality
feed, and the forage cannot fully meet the need for feed. Winter
feeding for horses is a continuous extraction of foot food, and
depending on climatic conditions, it is associated with difficulty
in obtaining and possibly with starvation, malnutrition has a bad
effect on even the strongest organism, moreover, being in the
open air at very low temperatures. During the winter breeding
season, animals lose a lot of weight, young animals die, and
mares often have abortions. To increase and preserve the number
of horses, it is necessary to effectively use existing pastures, and
to organize additional feeding in winter. Top dressing with a
mineral-feed mixture is of great importance, it is only necessary
to properly organize top dressing, which helps them in difficult
times, and group deworming allows the animal body to get rid
of parasites, and most importantly, it is a preventive measure
against various diseases, which is affected by a lack of minerals.
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ìàòè÷åñêèõ ôàêòîðîâ, â ïðîöåññå ñâîåãî ðàçâèòèÿ íà ïðîòÿ-
æåíèè òûñÿ÷åëåòèé âûðàáîòàëè âûñîêèå ïðèñïîñîáèòåëü-
íûå êà÷åñòâà: ñïîñîáíîñòü ê òåáåíåâêå, âûíîñëèâîñòü è
íåïðèõîòëèâîñòü ê êîðìàì. Ðàçâèòèå êîíåâîäñòâà ñâÿçàíî ñ
òðàäèöèîííûì âåäåíèåì òàáóííîãî êîíåâîäñòâà äëÿ îáåñ-
ïå÷åíèÿ ìåñòíîé ìÿñíîé ïðîäóêöèåé, êîðåííîãî íàñåëåíèÿ
ðàáî÷èìè ìåñòàìè è ãëàâíîå äëÿ ñîçäàíèÿ ïðîäîâîëüñòâåí-
íîé áåçîïàñíîñòè ðåãèîíà â öåëîì. Ëîøàäè ÿêóòñêîé ïîðî-
äû õàðàêòåðèçóþòñÿ âûñîêèìè ïðèñïîñîáèòåëüíûìè êà÷å-
ñòâàìè ê ýêñòðåìàëüíûì óñëîâèÿì ßêóòèè, çà êîðîòêèé
ïåðèîä ëåòíå-ïàñòáèùíîãî ñåçîíà îáëàäàþò íàãóëüíîé è
íàæèðîâî÷íîé ñïîñîáíîñòüþ è îòêëàäûâàþò áîëüøîå êî-
ëè÷åñòâî æèðà, êàê áû óñïåâàþò íàáèðàòü âûñîêèé ýíåðãå-
òè÷åñêèé çàïàñ, êîòîðîå ñëóæèò â êðèòè÷åñêèå ïåðèîäû
çèìíåé òåáåíåâêè. Çèìíèé òåáåíåâî÷íûé ïåðèîä ñîñòàâëÿ-
åò 7–8 ìåñÿöåâ, ïðè ýòîì ó ëîøàäåé íå õâàòàåò êà÷åñòâåííî-
ãî êîðìà, ïîäíîæíûé êîðì íå ìîæåò äîñòàòî÷íî ïîëíî
îáåñïå÷èâàòü ïîòðåáíîñòü â êîðìàõ. Çèìíÿÿ òåáåíåâêà äëÿ
ëîøàäåé ÿâëÿåòñÿ ñïëîøíûì äîáûâàíèåì ïîäíîæíîãî êîð-
ìà, à â çàâèñèìîñòè è îò êëèìàòè÷åñêèõ óñëîâèé ñâÿçàíî ñ
òðóäíîñòüþ äîáûâàíèÿ è âîçìîæíî è ñ ãîëîäàíèåì, íåäî-
êîðì ïëîõî îòðàæàåòñÿ äàæå íà ñàìûé êðåïêèé îðãàíèçì,
ïðèòîì íàõîäÿùèõñÿ ïîä îòêðûòûì íåáîì ïðè î÷åíü íèç-
êèõ òåìïåðàòóðàõ. Çà âðåìÿ çèìíåé òåáåíåâêè æèâîòíûå
ñèëüíî òåðÿþò âåñ, ïðîèñõîäèò ïàäåæ ìîëîäíÿêà, ÷àñòî
ñëó÷àþòñÿ àáîðòû ó êîáûë.

Äëÿ óâåëè÷åíèÿ è äîñòèæåíèÿ ñîõðàííîñòè ïîãîëîâüÿ
ëîøàäåé, íåîáõîäèìî ýôôåêòèâíî èñïîëüçîâàòü èìåþùèå
ïàñòáèùà, à â çèìíåå îðãàíèçîâàòü äîïîëíèòåëüíîå êîðì-
ëåíèå. Ïîäêîðìêà ìèíåðàëüíî-êîðìîâîé ñìåñüþ èìååò áîëü-
øîå çíà÷åíèå, íåîáõîäèìî òîëüêî ïðàâèëüíî îðãàíèçîâàòü
ïîäêîðìêó, êîòîðàÿ ïîìîãàåò èì â òÿæåëîå âðåìÿ, à ïðîâå-
äåíèå ãðóïïîâîé äåãåëüìèíòèçàöèè ïîçâîëÿåò îðãàíèçì
æèâîòíûõ èçáàâèòüñÿ îò ïàðàçèòîâ, ãëàâíîå ÿâëÿåòñÿ ïðî-
ôèëàêòèêîé îò ðàçëè÷íûõ çàáîëåâàíèé, íà ÷òî âëèÿåò
íåäîñòàòîê ìèíåðàëüíûõ âåùåñòâ.

Ââåäåíèå

Ëîøàäè ÿêóòñêîé ïîðîäû õàðàêòåðèçóþòñÿ âûñîêèìè
ïðèñïîñîáèòåëüíûìè êà÷åñòâàìè ê ýêñòðåìàëüíûì óñëîâè-
ÿì ñðåäû, ïðîäîëæèòåëüíîñòü çèìíåé òåáåíåâêè ñîñòàâëÿåò
äî âîñüìè ìåñÿöåâ â ãîä, â ýòîò ïåðèîä ëîøàäè äîáûâàþò
êîðì èç-ïîä ñíåãà. Êîëè÷åñòâî è êà÷åñòâî äîáûâàåìîãî
çèìíåãî êîðìà ÿâëÿåòñÿ ëèìèòèðóþùèìè ôàêòîðàìè äëÿ
èõ ðàçâåäåíèÿ. Çà êîðîòêèé ëåòíèé ïåðèîä íà õîðîøèõ
ïàñòáèùàõ òàáóíû áûñòðî íàãóëèâàþò ìûøå÷íóþ ìàññó è
æèð äî âûñîêèõ êîíäèöèé, êîòîðûé ïîìîãàåò â çèìíèõ
óñëîâèÿõ ïåðåíåñòè õîëîäà [1, 3].

Â íàñòîÿùåå âðåìÿ, â ñâÿçè ñ îáåñïå÷åíèåì ýêîëîãè÷åñ-
êîé áåçîïàñíîñòè ïðîäóêòîâ ïèòàíèÿ çàïðåùåíî ïðèìåíå-
íèå àíòèáèîòèêîâ ïðè âûðàùèâàíèè ñåëüñêîõîçÿéñòâåí-
íûõ æèâîòíûõ. Âî âñåì ìèðå, â òîì ÷èñëå è Ðîññèè, èäåò
àêòèâíàÿ ðàçðàáîòêà è âíåäðåíèå áåçîïàñíûõ, ýôôåêòèâ-

íûõ, ïîëåçíûõ äëÿ îðãàíèçìà æèâîòíûõ äîïîëíèòåëüíûå
êîðìà è êîðìîâûå äîáàâêè âîñïîëíÿþùèå îðãàíèçì ìèê-
ðî-ìàêðîýëåìåíòàìè [2, 4].

Â çèìíèé ïåðèîä ïàñòüáû â êîíåâîä÷åñêèõ õîçÿéñòâàõ
íåîáõîäèìî ïðèìåíèòü îïðåäåëåííóþ ñìåíó âûïàñîâ, äëÿ
ìîëîäíÿêà ëîøàäåé è æåðåáûõ êîáûë íåîáõîäèìî ñîçäàòü
õîðîøèå óñëîâèÿ ñîäåðæàíèÿ è ïîëíîöåííîå êîðìëåíèå. Â
ïðîöåññå äëèòåëüíîé çèìíåé òåáåíåâêè ñíèæåíèå óïèòàí-
íîñòè ëîøàäåé ìîæåò ïðèâåñòè ê íàðóøåíèþ íîðìàëüíîé
ôóíêöèè îðãàíèçìà, çà çèìó æåðåáöû òåðÿþò äî 10–12%, à
êîáûëû äî 20–22% îò ìàññû ñâîåãî âåñà, íàáðàííîãî çà
âðåìÿ ëåòíåãî íàãóëà.

Ñëåäóåò ó÷èòûâàòü, òàêæå, ÷òî â ïåðâûå ìåñÿöû ïîñëå
îòúåìà ó æåðåáÿò îòìå÷àåòñÿ çàáîëåâàíèå ðèíîïíåâìîíèåé,
ìûòîì, âèðóñíûìè è ïàðàçèòàðíûìè áîëåçíÿìè, âîçäåé-
ñòâèè ñòðåññîâûõ ôàêòîðîâ, çèìíèå õîëîäà, ïðîèñõîäèò
óãíåòåíèå èììóíîëîãè÷åñêîé ðåàêòèâíîñòè îðãàíèçìà [10,
13, 14, 15]. Äëÿ ïðåäîñòåðåæåíèÿ ñèëüíîãî âîçäåéñòâèÿ
õîëîäîâûõ ôàêòîðîâ âî âðåìÿ çèìíåé òåáåíåâêè äëÿ îðãà-
íèçìà æèâîòíûõ íåîáõîäèìû ìèêðî-ìàêðîýëåìåíòû, ðàñ-
òèòåëüíûå è âèòàìèííûå äîáàâêè, ðàçðàáîòàííàÿ è ðåêî-
ìåíäîâàííàÿ íàìè êîðìîâàÿ äîáàâêà äëÿ ëîøàäåé ñ îðãàíè-
çàöèåé ïîäêîðìêè, à òàêæå ïðîâåäåíèå äåãåëüìèíòèçàöèè ñ
ïðèìåíåíèåì àíòèãåëüìèíòíûõ ïðåïàðàòîâ îáåñïå÷èò çè-
ìîâêó áåç ïîòåðè [7, 8].

Öåëü èññëåäîâàíèÿ – âíåäðèòü â êîíåâîä÷åñêèõ õîçÿé-
ñòâàõ ðåñïóáëèêè îðãàíèçàöèþ çèìíåé ïîäêîðìêè ñ ïðèìå-
íåíèåì êîðìîâîé äîáàâêè "Áèîãåëüì" äëÿ âîñïîëíåíèÿ
îðãàíèçìà ëîøàäåé ìèêðî-ìàêðîýëåìåíòàìè ñ ïðîâåäåíè-
åì ãðóïïîâîé äåãåëüìèíòèçàöèè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

Èññëåäîâàíèå ïðîâîäèëè â ëàáîðàòîðèè ãåëüìèíòîëî-
ãèè ßêóòñêîãî íàó÷íî-èññëåäîâàòåëüñêîãî èíñòèòóòà ñåëü-
ñêîãî õîçÿéñòâà èì. Ì.Ã. Ñàôðîíîâà íà çàðàæåííîñòü ãåëü-
ìèíòàìè 100 ãîë. Ïðîâåäåíà ïîäêîðìêà 100 ãîëîâ òàáóí-
íûõ ëîøàäåé â êîíåâîä÷åñêèõ õîçÿéñòâàõ ÈÏ "Óùíèöêèé",
ÑÕÏÊ "Õàêñûò" â Õàíãàëàññêîì óëóñå. Äëÿ îðãàíèçàöèè
ïîäêîðìêè ïðèìåíåíà êîðìîâàÿ äîáàâêà ÒÓ 10.91.10-004-
03534081-2023 Êîðìîâàÿ äîáàâêà äëÿ ëîøàäåé òàáóííîãî
ñîäåðæàíèÿ â ñîñòàâå, êîòîðîãî âõîäèò Õîíãóðèíñêèé öåî-
ëèò, Êåìïåíäÿéñêàÿ ñîëü, ïðîáèîòè÷åñêèé ïðåïàðàò 50·109

ÊÎÅ/ Bac. subtilis è îâåñ 100–150 ã. Äëÿ ïðîâåäåíèÿ ãðóïïî-
âîé äåãåëüìèíòèçàöèè ïðèìåíåí àíòèãåëüìèíòíûé ïðåïà-
ðàò "Ôåáòàë" èç ðàñ÷åòà 7,5 ìã/êã (ïî ÄÂ).

Ðåçóëüòàòû ñîáñòâåííûõ èññëåäîâàíèé

Ñîäåðæàíèå ëîøàäåé â òàáóíàõ è îòêîðì â çèìíèé
ïåðèîä – ýòî äëèòåëüíûé, òðóäîåìêèé ïðîöåññ, íî îí çíà÷è-
òåëüíî óëó÷øàåò ñîñòîÿíèå ëîøàäåé âî âðåìÿ çèìíåé òåáå-
íåâêè â óñëîâèÿõ ßêóòèè. Ó ëîøàäåé ìîãóò áûòü ðàçíûå
ïðè÷èíû ïëîõîãî ïåðåíåñåíèå çèìîâêè, íàïðèìåð, çàðà-
æåííîñòü ïàðàçèòàìè, íå ïîëó÷àëè äîñòàòî÷íîãî êîëè÷å-
ñòâà êîðìà çà ëåòíèé ïåðèîä, ó êîáûë äëèòåëüíîå âðåìÿ áûë
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íà ïîäñîñå æåðåáåíîê (äî íîÿáðÿ-äåêàáðÿ). Ïîýòîìó ê çè-
ìîâêå "ïðèõîäÿò" æèâîòíûå ñ äîñòàòî÷íîé óïèòàííîñòüþ
äëÿ çèìîâêè, íå áóäåò êà÷åñòâåííîãî ïîäíîæíîãî êîðìà,
íåîáõîäèìîãî êîëè÷åñòâà ãðóáûõ êîðìîâ (ñåíà) è îãðàíè-
÷åííûé äîñòóï ê õîðîøèì çèìíèì ïàñòáèùàì.

Ïîñòîÿííûé àðåàë îáèòàíèÿ äëÿ êàæäîãî òàáóíà ñî-
ñòàâëÿåò îò 25-òè äî 30-òè êâàäðàòíûõ êèëîìåòðîâ. Â ñðåä-
íåì, ëîøàäè íåîáõîäèìî îò 1,8% äî 2% êîðìà îò âåñà åå
òåëà, âêëþ÷àÿ êîðìîâûå äîáàâêè, òàê ÷òî õîðîøåãî ñîñòî-
ÿíèÿ ëîøàäÿì â ñðåäíåì íåîáõîäèì 8–9 êèëîãðàìì êà÷å-
ñòâåííîãî êîðìà â ñóòêè, èç íèõ äî 5–6 êã êîðìà ëîøàäè
äîáûâàþò íà ïàñòáèùàõ.

Äëÿ îðãàíèçàöèè ïîäêîðìêè áûëà âûáðàíà îñíîâíàÿ
áàçà, ãäå âõîäÿò îáøèðíûå êîíåïàñòáèùà äîëèíû ðåêè
Ëåíà "Ýðêýýíè" è ñåíîêîñíûå ó÷àñòêè. Ñðåäíÿÿ óðîæàé-
íîñòü ëóãîâ 11–13 öåíòíåðîâ ñåíà ñ 1 ãà. Îïðåäåëÿåì ñêîëü-
êî êîðìà íåîáõîäèìî äàâàòü ëîøàäÿì è ðàññ÷èòûâàåì ïðî-
äîëæèòåëüíîñòü ïðîâåäåíèå ïîäêîðìêè.

Â ðåçóëüòàòå ïðèøëè ê âûâîäó, ÷òî íå ñòîèò äàâàòü
ëîøàäè ìíîãî îâñà, òàê êàê, äîñòàòî÷íî ïîäíîæíîãî êîðìà
è êà÷åñòâî çàãîòîâëåííîãî ñåíà õîðîøåå. Êîíåâîäû îòäåëè-
ëè îò òàáóíîâ äëÿ äîïîëíèòåëüíîé ïîäêîðìêè èñòîùåííûõ
êîáûë, èì îáåñïå÷èâàåì äîñòóï êà÷åñòâåííîé ñåíå, ïàñòáè-
ùå ñ õîðîøåé òðàâîé è îòàâîé, ïëþñ êîðìîâàÿ äîáàâêà.

Îðãàíèçàöèÿ ïîäêîðìêè êîðìîâîé äîáàâêîé ñïîñîá-
ñòâóåò íîðìàëèçàöèè è àêòèâèçàöèè áåëêîâîãî, óãëåâîäíî-
ãî è ìèíåðàëüíîãî îáìåíà îðãàíèçìà æèâîòíûõ. Ìèíå-
ðàëüíûå è âèòàìèííûå êîìïîíåíòû êîðìîâîé ñìåñè ñïî-
ñîáñòâóþò âîñïîëíåíèè îðãàíèçìà íåîáõîäèìûìè ìèêðî-
ìàêðîýëåìåíòàìè, âèòàìèíàìè óêðåïëÿþò èììóíèòåò, óëó÷-
øàþò ãåìàòîëîãè÷åñêèå ïîêàçàòåëè êðîâè [4, 9]. Ìèêðîîð-
ãàíèçìû áèîëîãè÷åñêîãî ïðîèñõîæäåíèÿ óñòðàíÿþò îòðè-
öàòåëüíîå âëèÿíèå ãåëüìèíòîâ è èõ òîêñèíîâ íà ìèêðîáíûé
ñòàòóñ ïèùåâàðèòåëüíîãî òðàêòà.

Îâåñ ýòî ëó÷øèé è áåçîïàñíûé êîðì äëÿ ëîøàäåé,
îòëè÷àåòñÿ âûñîêèì ñîäåðæàíèåì êëåò÷àòêè (9–11%) è
íèçêèì ñîäåðæàíèåì êðàõìàëà (32–35%). Â îäíîì êèëî-
ãðàììå îâñà ñîäåðæèòñÿ 1 ê.åä. è 10–11% ñûðîãî ïðîòåèíà
(áåëîê+àìèäû), èç êîòîðîãî 93% ïðèõîäèòñÿ íà áåëîê.
Îâåñ áîãàò æèðîì (4–4,5%), â íåì ìíîãî ôîñôîðà è âèòàìè-
íîâ ãðóïïû Â. Ïðåäåëüíàÿ íîðìà ñêàðìëèâàíèÿ îâñà â
ðàöèîíàõ âçðîñëûõ ëîøàäåé ñ æèâîé ìàññîé 500 êã ñîñòàâ-
ëÿåò 3–6 êã â ñóòêè.

Äëÿ íîðìàëüíîãî ôóíêöèîíèðîâàíèÿ îðãàíèçìà æè-
âîòíûõ íóæíû ìèíåðàëüíûå âåùåñòâà â îïðåäåëåííûõ ïðî-

ïîðöèÿõ è êîëè÷åñòâàõ. Îäíàêî èç-çà òîãî, ÷òî ìåñòà ñîäåð-
æàíèÿ è ïàñòüáû ìîãóò áûòü ðàçëè÷íûìè è èìåòü ðàçíûé
ïî÷âåííûé è ðàñòèòåëüíûé ñîñòàâ, îáåñïå÷åííîñòü ìèíå-
ðàëüíûìè âåùåñòâàìè ïðîèñõîäèò íåðàâíîìåðíî, ïîýòîìó
óíèêàëüíûé ïðèðîäíûé ìèíåðàë öåîëèò Õîíãóðèíñêèé
âêëþ÷åííûé â ñîñòàâ ïîäêîðìêè èìååò âàæíîå çíà÷åíèå, â
åãî ñîñòàâå èìåþòñÿ íåîáõîäèìûå äëÿ îðãàíèçìà ëîøàäåé
ìèíåðàëüíûå âåùåñòâà. Ïðè ïðîõîæäåíèè ÷åðåç æåëóäî÷íî-
êèøå÷íûé òðàêò öåîëèòû îêàçûâàþò çíà÷èìîå âëèÿíèå íà
õèìè÷åñêèé ñîñòàâ âíóòðåííèõ îðãàíîâ, òàêæå êàê ñîðáåí
îí âûâîäèò èç îðãàíèçìà ýêîòîêñèêàíòû è ïðîìåæóòî÷íûå
ïðîäóêòû îáìåíà âåùåñòâ. Áèîëîãè÷åñêàÿ àêòèâíîñòü öåî-
ëèòîâ ñâÿçàíà ñ èõ ñîðáöèîííûìè ñâîéñòâàìè [5, 6]. Ñïî-
ñîáíîñòü ñîðáèðîâàòü, à çàòåì âûâîäèòü èç îðãàíèçìà ðà-
äèîàêòèâíûå âåùåñòâà, òÿæåëûå ìåòàëëû è ðàçëè÷íûå òîê-
ñèíû áûëà óñòàíîâëåíà íà ñàìîì íà÷àëüíîì ýòàïå èçó÷åíèÿ
öåîëèòîâ [11]. Áîëüøèíñòâî ðåçóëüòàòîâ ïîäîáíîãî ðîäà
ïîëó÷åíû â ýêñïåðèìåíòàõ ñ ïåðîðàëüíûì ââåäåíèåì ýòèõ
ìèíåðàëîâ â îðãàíèçì.

Êåìïåíäÿéñêàÿ ñîëü ñîäåðæèò Ñà, Ê, Na, P, S, Mg, Fe, F
è äðóãèå ìèíåðàëüíûå âåùåñòâà, ÿâëÿåòñÿ õîðîøèì èñòî÷-
íèêîì ìàêðîýëåìåíòîâ: êàëüöèÿ ñîäåðæèò 24,0 ìã, êàëèÿ
8,0 ìã, íàòðèÿ 48,7 ìã, ôòîðà 3 ìã, ìàãíèÿ 2,0 ìã, æåëåçî 0,3
ìã, ñåëåíà 0,1 ìêã, ìàðãàíöà 0,1 ìã, öèíêà 0,1 ìã., âîñïîë-
íÿåò çàïàñ ìèíåðàëüíûõ âåùåñòâ â ðàöèîíå æèâîòíûõ,
ñïîñîáñòâóåò ôîðìèðîâàíèþ êîñòíîé òêàíè è øåðñòè ó
ìîëîäíÿêà.

Òåòðàâèò ýòî êîìïëåêñíîå ñðåäñòâî äëÿ ëå÷åíèÿ è ïðî-
ôèëàêòèêè íåäîñòàòî÷íîñòè âèòàìèíîâ À, Å, D
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îðãàíèçìå æèâîòíûõ, ïîâûøåíèÿ âûíîñëèâîñòè â ñòðåññî-
âûõ ñèòóàöèÿõ â ôîðìå ðàñòâîðà äëÿ èíúåêöèé. Íåäîñòàòîê
âèòàìèíîâ â ðàöèîíå æèâîòíûõ ïðèâîäèò ê íàðóøåíèÿì
îáìåíà âåùåñòâ, ÷òî ñêàçûâàåòñÿ íà ðàçâèòèè è ïðîäóêòèâ-
íîñòè ïîãîëîâüÿ. ×òîáû èçáåæàòü ýòèõ ïðîáëåì, äàâàòü
ñáàëàíñèðîâàííûå âèòàìèííûå êîìïëåêñû. Äëÿ ïðîôèëàê-
òèêè ïðèìåíÿåòñÿ ðàç â 2–3 íåäåëþ, äëÿ ëå÷åíèÿ â òå÷åíèå
7–10 ñóòîê. Â îðãàíèçìå æèâîòíûõ âèòàìèíû àêòèâíî ó÷à-
ñòâóþò â ôåðìåíòíûõ ïðîöåññàõ, áåç âèòàìèíîâ íåâîçìîæ-
íî íîðìàëüíîå ðàñùåïëåíèå è óñâîåíèå áåëêîâ, óãëåâîäîâ,
ñîëåé, æèðîâ, îòâå÷àþò çà íîðìàëüíîå ôóíêöèîíèðîâàíèå
êëåòîê. Ïðè íåäîñòàòêå âèòàìèíîâ ôåðìåíòû ñíèæàþò àê-
òèâíîñòü, ìåäëåííåå îáðàçóþòñÿ, â ðåçóëüòàòå ÷åãî íàðóøà-
åòñÿ îáìåí âåùåñòâ.

Ïðîáèîòèê Ýíòåðîñïîðèí ïðåäñòàâëÿþùèé óíèêàëü-
íóþ êîìáèíàöèþ ïðîáèîòèêîâ è ôåðìåíòîâ ïðåïàðàòà ñïî-
ñîáñòâóåò óâåëè÷åíèþ êîëè÷åñòâà îñíîâíûõ ïðåäñòàâèòå-
ëåé íîðìîôëîðû êèøå÷íèêà, áèôèäî- è ëàêòîáàêòåðèé,
ïîâûøàåò ïîêàçàòåëè åñòåñòâåííîé ðåçèñòåíòíîñòè îðãà-
íèçìà, è äðóãèå ñïåêòðû ïîêàçàíèé äëÿ ïðèìåíåíèÿ àêòèâè-
çàöèè îáìåííûõ ïðîöåññîâ, óëó÷øåíèå ïðîöåññîâ ïèùåâà-
ðåíèÿ, ïîâûøåíèÿ ýôôåêòèâíîñòè èñïîëüçîâàíèÿ êîðìà. Â
æåëóäî÷íî-êèøå÷íîì òðàêòå áàêòåðèè ïðîðàñòàþò è ïåðå-
õîäÿò â âåãåòàòèâíûå ôîðìû.

Ïåðèîäû ïðîðàñòàíèÿ ñïîð è ðàçìíîæåíèÿ âåãåòàòèâ-
íûõ êëåòîê ñîïðîâîæäàþòñÿ èíòåíñèâíîé ïðîäóêöèåé ðÿäà
áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ: ôåðìåíòîâ, àíòèáèîòè-
êîâ, àìèíîêèñëîò, ëèçîöèìà; àíòèòîêñè÷åñêèõ âåùåñòâ, ÷òî
ñïîðîîáðàçóþùèå àýðîáíûå áàêòåðèè ðîäà Bacillus íå òîëü-
êî îáëàäàþò àíòàãîíèñòè÷åñêèìè, ôåðìåíòíûìè, èììóíî-
ñòèìóëèðóþùèìè, à òàêæå, èìåþò âûðàæåííûå ïîêðîâû
(áèîïëåíêó) è çà ñ÷åò èõ îáëàäàþò àäãåçèâíûìè ñâîéñòâà-
ìè, è äîìèíèðóþò â ìèêðîôëîðå êèøå÷íèêà æèâîòíûõ â
óñëîâèÿõ Êðàéíåãî Ñåâåðà [12].

Àíòèãåëüìèíòíûé ïðåïàðàò "Ôåáòàë" â êà÷åñòâå äåé-
ñòâóþùåãî âåùåñòâà â 1 ã ñîäåðæàò ôåíáåíäàçîë – 222 ìã,
îáëàäàåò øèðîêèì ñïåêòðîì àíòèãåëüìèíòíîãî äåéñòâèÿ,
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ýôôåêòèâåí ïðè ìîíî- è ïîëèèíâàçèÿõ, àêòèâåí â îòíîøå-
íèè ïîëîâîçðåëûõ è íåïîëîâîçðåëûõ íåìàòîä è öåñòîä.
Çàäàëè ëîøàäÿì èç ðàñ÷åòà 4,5 ã/100 êã. Ïðè ãðóïïîâîì
ñïîñîáå äåãåëüìèíòèçàöèè òùàòåëüíî ñìåøèâàåì ïðåïàðàò
ñ êîðìîâîé äîáàâêîé è ñëåäèì çà ïîåäàíèåì ëîøàäåé.

Ïî ðåçóëüòàòàì êîïðîîâîñêîïè÷åñêèõ èññëåäîâàíèé äî
ïðîâåäåíèÿ ïîäêîðìêè ó ëîøàäåé óñòàíîâèëè 100% èíâà-
çèðîâàííîñòü êèøå÷íûìè ñòðîíãèëÿòàìè ïðè ñðåäíåì êî-
ëè÷åñòâå ÿèö ãåëüìèíòîâ â ã ôåêàëèé (M±m) – 40,4±2,8 ýêç.,
ïàðàñêàðèîçîì – 67,8%, ïðè ñðåäíåì êîëè÷åñòâå ÿèö ãåëü-
ìèíòîâ – 36,6±1,6 ýêç., îêñèóðîçîì – 41,2%, ïðè ñðåäíåì
êîëè÷åñòâå ÿèö ãåëüìèíòîâ – 28,5±2,1 ýêç.

Ïðîâåäåíèå äåãåëüìèíòèçàöèè ãðóïïîâûì ìåòîäîì âî
âðåìÿ ïîäêîðìêè, ýôôåêòèâíî îñâîáîæäàåò îðãàíèçì ëî-
øàäåé îò ãåëüìèíòîâ æåëóäî÷íî-êèøå÷íîãî òðàêòà è ëè÷è-
íîê æåëóäî÷íûõ îâîäîâ, ÷òî ñïîñîáñòâóåò óäîâëåòâîðè-
òåëüíîé çèìîâêè â ñóðîâûõ óñëîâèÿõ õîëîäíîãî ïåðèîäà.

Çàêëþ÷åíèå

Âíåäðåíèå òåõíîëîãèè çèìíåé ïîäêîðìêè ñ ïðèìåíå-
íèåì êîðìîâîé äîáàâêè èç ìåñòíîãî ðàñòèòåëüíî-ìèíå-
ðàëüíîãî ñûðüÿ ñ ïðîáèîòè÷åñêèìè è âèòàìèííûìè äîáàâ-
êàìè âîñïîëíÿåò îðãàíèçì æèâîòíûõ íåäîñòàþùèìè ìèê-
ðî- è ìàêðîýëåìåíòàìè, ðàñòèòåëüíûìè áåëêàìè è âèòàìè-
íàìè, ñïîñîáñòâóåò áëàãîïîëó÷íóþ, áåç ïîòåðü çèìîâêó â
óñëîâèÿõ ñóðîâîé ÿêóòñêîé çèìû, óâåëè÷èâàåòñÿ ìÿñíàÿ
ïðîäóêòèâíîñòü, ïîâûøàåòñÿ äåëîâîé âûõîä æåðåáÿò.

Ïîñëå ïðîâåäåíèå ïîäêîðìêè è îðãàíèçàöèè ãðóïïîâîé
äåãåëüìèíòèçàöèè ëîøàäåé è ìîëîäíÿêà â òå÷åíèå 10 äíåé
îòìå÷àëè óëó÷øåíèå îáùåãî ñîñòîÿíèÿ ëîøàäåé è ïîÿâëå-
íèå àïïåòèòà, â ôåêàëèÿõ íå îáíàðóæèâàëè ÿèö ñòðîíãèëÿò
è ïàðàñêàðèñîâ. Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé
óñòàíîâèëè ñîñòàâ êîðìîâîé äîáàâêè, èìååò ëó÷øèå êà÷å-
ñòâà ïî ìèíåðàëüíî-ðàñòèòåëüíûì ïîêàçàòåëÿì. Îâåñ ÿâëÿ-
åòñÿ èñòî÷íèêîì êëåò÷àòêè è äðóãèõ ïèòàòåëüíûõ êîìïî-
íåíòîâ, âîñïîëíÿþùèé îðãàíèçì æèâîòíûõ, ëó÷øèé è áå-
çîïàñíûé êîðì äëÿ ëîøàäåé, îòëè÷àåòñÿ âûñîêèì ñîäåðæà-
íèåì êëåò÷àòêè, íèçêèì ñîäåðæàíèåì êðàõìàëà, ñûðîãî
ïðîòåèíà, áåëêà è íåçàìåíèìûõ àìèíîêèñëîò, ìèêðî-ìàê-
ðîýëåìåíòû ñîäåðæàíèå â öåîëèòå ñîëè, âèòàìèíû îáåñïå-
÷èâàþò îðãàíèçì ëîøàäåé íåîáõîäèìûì êîëè÷åñòâîì ìèê-
ðî-ìàêðîýëåìåíòîâ è ýíåðãèåé.  Ïðîáèîòèêè â ñîñòàâå êîð-
ìîâîé äîáàâêè ñïîñîáñòâóþò óâåëè÷åíèþ êîëè÷åñòâà îñ-
íîâíûõ ïðåäñòàâèòåëåé íîðìîôëîðû êèøå÷íèêà, áèôèäî-
è ëàêòîáàêòåðèé, ïîâûøàþò ïîêàçàòåëè åñòåñòâåííîé
ðåçèñòåíòíîñòè îðãàíèçìà.
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Ðåçþìå. Â äàííîé ñòàòüå ðàññìîòðåíî âëèÿíèå ôèòî-
ãåííûõ äîáàâîê íà îñíîâå êîíäåíñèðîâàííûõ òàíèíîâ ëè-
ñòâåííèöû äàóðñêîé (Larix dahurica) â äîçèðîâêå 5 ã/ãîë â
ñóòêè è äèãèäðîêâåðöåòèíà (0,1 ã/ãîë â ñóòêè) íà ñîñòîÿíèå
ìèêðîôëîðû ÆÊÒ ó îâåö. Îïûòû ïðîâîäèëèñü ìåòîäîì
ëàòèíñêîãî êâàäðàòà 2 õ 3 íà áàðàí÷èêàõ ðîìàíîâñêîé
ïîðîäû â âîçðàñòå 2-õ ëåò, â êîëè÷åñòâå 6 ãîëîâ ñ æèâîé
ìàññîé 55±2 êã, ñ õðîíè÷åñêèìè ôèñòóëàìè ðóáöà ïî Áàñî-
âó. Ñ öåëüþ îöåíêè âëèÿíèÿ âêëþ÷åíèÿ â ðàöèîí îâåö
ôèòîãåííîé äîáàâêè íà îñíîâå êîíäåíñèðîâàííûõ òàíèíîâ
(ÊÒ) ëèñòâåííèöû äàóðñêîé (Larix dahurica) îòäåëüíî è â
ñî÷åòàíèè ñ äèãèäðîêâåðöåòèíîì íà ìèêðîîðãàíèçìû
æåëóäî÷íî-êèøå÷íîãî òðàêòà áûëè èññëåäîâàíû ïðîáû
ðóáöîâîé æèäêîñòè è ñîäåðæèìîãî òîëñòîãî îòäåëà êèøå÷-
íèêà ìåòîäàìè ïîñåâà è ÏÖÐ-ÐÂ. Ìåòîäîì ïîñåâà íà ïèòà-
òåëüíûõ ñðåäàõ óñòàíîâëåíî ïîëîæèòåëüíîå âëèÿíèå ôèòî-
ãåíèêîâ íà ñîäåðæàíèå öåëëþëîçîëèòèêîâ (7,12 lgÊÎÅ/ìë
â êîíòðîëå ïðîòèâ 7,68 lgÊÎÅ/ìë âî 2-îé îïûòíîé ãðóïïå)
è ëàêòîáàêòåðèé (5,05 lgÊÎÅ/ìë – êîíòðîëü, 5,42 lgÊÎÅ/

Êîëåñíèê Í.Ñ.

ìë – 2-àÿ îïûòíàÿ ãðóïïà) è ñîîòíîñÿòñÿ ñ äàííûìè ÏÖÐ.
Íàáëþäàåòñÿ àíòèáàêòåðèàëüíûé ýôôåêò èçó÷àåìûõ ôèòî-
ãåííûõ êîðìîâûõ äîáàâîê â îòíîøåíèè ïàòîãåííîé ìèêðî-
ôëîðû â ðóáöå îòíîñèòåëüíî êîíòðîëÿ, î ÷¸ì ñâèäåòåëü-
ñòâóåò ñíèæåíèå êîëè÷åñòâà Salmonella spp. è Shigella spp.,
ïëåñåíåé (2,70 lgÊÎÅ/ìë ïðîòèâ 3,03 lgÊÎÅ/ìë â êîíòðî-
ëå), Proteus vulgaris/mirabilis (8,45 lgÊÎÅ/ìë – òàíèí, 7,85
lgÊÎÅ/ìë – òàíèí+ÄÊÂ, 9,33 lgÊÎÅ/ìë – êîíòðîëü) è
Acinetobacter spp., ãäå äëÿ 1-îé îïûòíîé ãðóïïû ïðîèçîøëî
ñíèæåíèå íà 2,5%, à äëÿ 2-îé îïûòíîé – íà 10,2% îòíîñè-
òåëüíî êîíòðîëÿ. Êîìïëåêñíàÿ äîáàâêà äåìîíñòðèðóåò áî-
ëåå âûðàæåííûé ýôôåêò. Èññëåäîâàíèÿ ìèêðîôëîðû ðóáöà
è êèøå÷íèêà ìåòîäîì ÏÖÐ ïîäòâåðäèëè àíòèìåòàíîãåí-
íûé ýôôåêò êîíäåíñèðîâàííûõ òàíèíîâ ëèñòâåííèöû äà-

Microbial processes in the
gastrointestinal tract of sheep under the
influence of phytogenics

Kolesnik N.S., Bogolyubova N.V., Zelenchenkova A.A.,
Artemyeva O.A.
L.K. Ernst Federal Research Center for Animal Husbandry,
Podolsk.

Key words: sheep, condensed tannins, dihydroquercetin,
methanogens, microflora

Abstract. This article examines the effect of phytogenic
additives based on condensed tannins of Dahurian larch (L?rix
dah?rica) at a dosage of 5 g/head per day and dihydroquercetin
(0.1 g/head per day) on the state of the gastrointestinal tract
microflora in sheep. The experiments were conducted using the
2 x 3 Latin square method on 2-year-old Romanov rams, 6 heads
in number, weighing 55±2 kg, with chronic rumen fistulas
according to Basov. In order to assess the effect of including a
phytogenic additive based on condensed tannins (CT) of Dahurian
larch (L?rix dah?rica) in the sheep diet, separately and in
combination with dihydroquercetin, on the microorganisms of
the gastrointestinal tract, samples of rumen fluid and the contents
of the large intestine were examined using seeding and RT-PCR.
The method of sowing on nutrient media established a positive
effect of phytogenics on the content of cellulolytics (7.12 lgCFU/
ml in the control versus 7.68 lgCFU/ml in the 2nd experimental
group) and lactobacilli (5.05 lgCFU/ml - control, 5.42 lgCFU/
ml - 2nd experimental group) and correlates with the PCR data.
An antibacterial effect of the studied phytogenic feed additives on
pathogenic microflora in the rumen relative to the control is
observed, as evidenced by a decrease in the number of Salmonella
spp. and Shigella spp., molds (2.70 lgCFU/ml versus 3.03
lgCFU/ml in the control), Proteus vulgaris/mirabilis (8.45 lgCFU/
ml - tannin, 7.85 lgCFU/ml - tannin+DHQ, 9.33 lgCFU/ml -
control) and Acinetobacter spp., where for the 1st experimental
group there was a decrease of 2.5%, and for the 2nd experimental
group - by 10.2% relative to the control. The complex additive
demonstrates a more pronounced effect. PCR studies of the
rumen and intestinal microflora confirmed the antimethanogenic
effect of condensed tannins of Dahurian larch (L?rix dah?rica).
The amount of Methanosphaera stadmanae in the rumen content
of the 1st experimental group decreased by 9.8%, and in the 2nd
- by 36.6%. The presence of Methanobrevibacter smithii was
recorded only in the control group. It was suggested that there is
a synergistic effect for tannins and DQV in relation to the impact
on methanogens, as evidenced by a greater decrease in their
amount in the 2nd experimental group relative to the 1st.
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óðñêîé (Larix dahurica). Êîëè÷åñòâî Methanosphaera
stadmanae â ñîäåðæèìîì ðóáöà 1-îé îïûòíîé ãðóïïû ñíèçè-
ëîñü íà 9,8%, à 2-îé – íà 36,6%. Íàëè÷èå æå
Methanobrevibacter smithii ôèêñèðîâàëîñü òîëüêî â êîíò-
ðîëüíîé ãðóïïå. Âûäâèíóòî ïðåäïîëîæåíèå î íàëè÷èè ýô-
ôåêòà ñèíåðãèçìà äëÿ òàíèíîâ è ÄÊÂ â îòíîøåíèè âîçäåé-
ñòâèÿ íà ìåòàíîãåíû, î ÷¸ì ãîâîðèò áîëüøåå ñíèæåíèå èõ
êîëè÷åñòâà âî 2-îé îïûòíîé ãðóïïå îòíîñèòåëüíî 1-îé.

Ââåäåíèå

Îâöåâîäñòâî – îäíà èç äðåâíåéøèõ è äî ñèõ ïîð íàèáî-
ëåå çíà÷èìûõ îòðàñëåé æèâîòíîâîäñòâà, èãðàþùàÿ êëþ÷å-
âóþ ðîëü â îáåñïå÷åíèè ÷åëîâå÷åñòâà ïðîäóêòàìè ïèòàíèÿ
è ñûðüåì äëÿ ðàçëè÷íûõ îòðàñëåé ïðîìûøëåííîñòè [1].
Íàïðèìåð, òîíêîðóííûå îâöû öåíÿòñÿ çà âûñîêîå êà÷åñòâî
øåðñòè, èñïîëüçóåìîé â òåêñòèëüíîé ïðîìûøëåííîñòè äëÿ
ïðîèçâîäñòâà âûñîêîêà÷åñòâåííûõ òêàíåé, â òî âðåìÿ êàê
ìÿñî-ñàëüíûå ïîðîäû îáåñïå÷èâàþò çíà÷èòåëüíûé îáúåì
ìÿñà è æèðà, èñïîëüçóåìîãî â ïèùåâîé ïðîìûøëåííîñòè
[2,3]. Áîëåå òîãî, ìîëîêî îâåö, õîòÿ è ïðîèçâîäèòñÿ â ìåíü-
øèõ îáúåìàõ, ÷åì êîðîâüå, îáëàäàåò óíèêàëüíûìè ñâîé-
ñòâàìè è èñïîëüçóåòñÿ äëÿ ïðîèçâîäñòâà ñûðîâ, éîãóðòîâ è
äðóãèõ ìîëî÷íûõ ïðîäóêòîâ [4].

Íà êîëè÷åñòâî è êà÷åñòâî ñåëüñêîõîçÿéñòâåííîé ïðî-
äóêöèè âëèÿþò êàê êëèìàòè÷åñêèå óñëîâèÿ, òàê è óñëîâèÿ
ñîäåðæàíèÿ, óðîâåíü è íàïðàâëåíèå ïðîäóêòèâíîñòè æè-
âîòíûõ, à òàêæå êîðìëåíèå [5,6]. Ïîëíîöåííîñòü è ñáàëàí-
ñèðîâàííîñòü êîðìëåíèÿ,  îáåñïå÷åíèå îïòèìàëüíîãî ôóí-
êöèîíèðîâàíèÿ ïðåäæåëóäêîâ, â êîòîðûõ îñóùåñòâëÿåòñÿ
ôåðìåíòàöèÿ êîðìà çà ñ÷¸ò ðóáöîâîé ìèêðîáèîòû, ÿâëÿþò-
ñÿ îñíîâîïîëàãàþùèìè ôàêòîðàìè äëÿ çäîðîâüÿ è ïðîäóê-
òèâíîñòè æâà÷íûõ [7]. Òàê, â ðàáîòå Xue M.-Y. è ñîàâò.
ñîîáùàåòñÿ î ñâÿçè ìåæäó áàêòåðèàëüíûì ñîîáùåñòâîì â
ðóáöå è ïðîäóêòèâíîñòüþ æâà÷íûõ æèâîòíûõ [8].

Ìèêðîáèîì æåëóäî÷íî-êèøå÷íîãî òðàêòà ïðåäñòàâëÿ-
åò ñîáîé ñëîæíóþ ñèíòðîôíóþ ìèêðîýêîñèñòåìó, êîòîðàÿ â
îñíîâíîì ñîäåðæèò áàêòåðèè (áîëåå 90%), àðõåè (2–5%),
àíàýðîáíûå ãðèáû è ïðîñòåéøèå [9]. Ðàçíîîáðàçèå áàêòå-
ðèé â ðóáöå îöåíèâàåòñÿ â 7000 âèäîâ, èç êîòîðûõ îêîëî
30% äî ñèõ ïîð íå èäåíòèôèöèðîâàíû [10]. Àìèëîëèòèêè
ðàñùåïëÿþò ìàëüòîçó è êðàõìàë, öåëëþëîçîëèòèêè, â ñâîþ
î÷åðåäü, ðàçëàãàþò ñëîæíûå óãëåâîäû äî äè/ìîíîñàõàðè-
äîâ è ÿâëÿþòñÿ ãëàâíûìè ìèêðîîðãàíèçìàìè äëÿ æâà÷íûõ.

Ëèïîëèòè÷åñêèå áàêòåðèè íåîáõîäèìû äëÿ ðàçëîæåíèÿ
æèðîâ äî ãëèöåðèíà è æèðíûõ êèñëîò (ÆÊ), â òî âðåìÿ êàê
ïðîòåîëèòèêè ðàñùåïëÿþò áåëêè è ïîëèïåïòèäû äî àìèíî-
êèñëîò (ÀÊ) [11]. Ïðîñòåéøèå ñîñòàâëÿþò ïîðÿäêà 50%
áèîìàññû â ðóáöå, îíè àêòèâíî ó÷àñòâóþò ïðîöåññàõ ôåð-
ìåíòàöèè, ñëóæàò èñòî÷íèêîì âèòàìèíîâ è ìèêðîáíîãî
áåëêà è è íàõîäÿòñÿ â ñèìáèîòè÷åñêèõ îòíîøåíèÿõ ñ ìåòà-
íîãåííûìè àðõåÿìè, èñïîëüçóþùèìè â êà÷åñòâå ñóáñòðàòà
CO2 è H2 äëÿ ñèíòåçà ìåòàíà [12]. Ãðèáû ñîñòàâëÿþò ìàëóþ
÷àñòü ìèêðîáèîìà ðóáöà è íå ÿâëÿþòñÿ îáÿçàòåëüíûìè
ó÷àñòíèêàìè ðóáöîâîé ýêîñèñòåìû, îäíàêî îáëàäàþò øè-
ðîêèì ñïåêòðîì ôåðìåíòîâ, ðàçðóøàþùèõ áèîìàññó, êîòî-
ðûå íåîáõîäèìû äëÿ ëèãíîöåëëþëîçîëèòè÷åñêîé ñïîñîá-
íîñòè òðàâîÿäíûõ æèâîòíûõ, à òàêæå êîñâåííî ñâÿçàíû ñ
ìåòàíîãåíåçîì [11,13].

Óïðàâëåíèå ïðîöåññàìè ìèêðîáíîé ôåðìåíòàöèè â ðóá-
öå çà ñ÷¸ò àëèìåíòàðíûõ ôàêòîðîâ ðàçëè÷íîé ïðèðîäû
ÿâëÿåòñÿ âàæíûì àñïåêòîì êàê ñ òî÷êè çðåíèÿ ñîõðàíåíèÿ
çäîðîâüÿ è áëàãîïîëó÷èÿ æèâîòíûõ, òàê è ñíèæåíèÿ íåãà-
òèâíîãî âëèÿíèÿ îòðàñëè íà îêðóæàþùóþ ñðåäó çà ñ÷¸ò
èíãèáèðîâàíèÿ ìåòàíîãåíåçà [14]. Ê àíòèìåòàíîãåííûì
êîðìîâûì äîáàâêàì ìîæíî îòíåñòè, â ÷àñòíîñòè, ôèòîãå-
íèêè – áèîëîãè÷åñêè àêòèâíûå âåùåñòâà ðàñòèòåëüíîãî
ïðîèñõîæäåíèÿ. Îíè ïîâûøàþò ôåðìåíòàòèâíóþ àêòèâ-
íîñòü â æåëóäî÷íî-êèøå÷íîì òðàêòå, óñâîÿåìîñòü ïèòà-
òåëüíûõ âåùåñòâ, ïðîÿâëÿþò àíòèîêñèäàíòíûå ñâîéñòâà,
óëó÷øàþò ñîñòîÿíèå ñëèçèñòîé æåëóäêà è ðåïðîäóêòèâíóþ
ôóíêöèþ [15]. Ê äàííîé ãðóïïå îòíîñÿòñÿ âåùåñòâà, ïîëó-
÷àåìûå èç òðàâ, ñïåöèé è èõ ýêñòðàêòîâ, ê ïðèìåðó ýôèðíûõ
ìàñåë, ñàïîíèíîâ, òàíèíîâ èëè ôëàâîíîèäîâ. Èññëåäîâàíèÿ
El-Zaiat è äð. in vitro è in vivo íà îâöàõ ïîêàçàëè, ÷òî
äîáàâëåíèå â ðàöèîí Leucaena leucocephala, Atriplex halimus
èëè Acacia saligna (50/50), áîãàòûõ ðàçëè÷íûìè òàíèíàìè,
ñíèæàëî âûäåëåíèå CH4 ïî÷òè íà 23% ïî ñðàâíåíèþ ñ
êîíòðîëüíîé ãðóïïîé â îïûòå in vitro è íà 11.45% – in vivo
[16]. Pineiro-Vazques è äð. îöåíèëè èñïîëüçîâàíèå Leucaena
leucocephala ó ñêðåùåííûõ òåëîê è ñîîáùèëè î äîçîçàâèñè-
ìîì ýôôåêòå ñíèæåíèÿ âûäåëåíèÿ CH4 è ïîëó÷èëè ñíèæå-
íèå CH4 íà 61% ïðè äîçå 800 ã/êã ñóõîãî âåùåñòâà Leucaena
leucocephala [17].

Òàêèì îáðàçîì, öåëüþ äàííîé ðàáîòû áûëî îöåíèòü
âëèÿíèå ñêàðìëèâàíèÿ îâöàì ôèòîãåííîé äîáàâêè íà îñíî-
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âå êîíäåíñèðîâàííûõ òàíèíîâ (ÊÒ) ëèñòâåííèöû äàóðñêîé (Larix dahurica)
îòäåëüíî è â ñî÷åòàíèè ñ äèãèäðîêâåðöåòèíîì íà ìèêðîîðãàíèçìû æåëóäî÷íî-
êèøå÷íîãî òðàêòà.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ ïðîâîäèëèñü ìåòîäîì ëàòèíñêîãî êâàäðàòà 2 õ 3 íà áàðàí-
÷èêàõ ðîìàíîâñêîé ïîðîäû â âîçðàñòå 2-õ ëåò, â êîëè÷åñòâå 6 ãîëîâ ñ æèâîé
ìàññîé 55±2 êã, ñ õðîíè÷åñêèìè ôèñòóëàìè ðóáöà ïî Áàñîâó  â óñëîâèÿõ
ôèçèîëîãè÷åñêîãî äâîðà è â ëàáîðàòîðèÿõ ÔÃÁÍÓ ÔÈÖ ÂÈÆ èì. Ë.Ê.
Ýðíñòà â 2023 ãîäó. Æèâîòíûì ñêàðìëèâàëè îñíîâíîé ñåííî-êîíöåíòðàòíûé
ðàöèîí ñ âêëþ÷åíèåì 40% êîíöåíòðàòîâ îò îáùåé ïèòàòåëüíîñòè. Â äîïîë-
íåíèå ê îñíîâíîìó ðàöèîíó æèâîòíûì 1 îïûòíîé ãðóïïû ñêàðìëèâàëè
êîíäåíñèðîâàííûå òàíèíû (ÊÒ) ëèñòâåííèöû äàóðñêîé (Larix dahurica) â
êîëè÷åñòâå 5 ã íà ãîëîâó â ñóòêè, à 2 îïûòíîé – ÊÒ (5 ã íà ãîëîâó) â ñî÷åòàíèè
ñ äèãèäðîêâåðöåòèíîì (ÄÊÂ) â êîëè÷åñòâå 0,1 ã íà ãîëîâó â ñóòêè â ôîðìå
ïîðîøêà ïðè ñìåøèâàíèè ñ êîìáèêîðìîì.

Æèâîòíûå âñåõ ãðóïï ñîäåðæàëèñü â
îäèíàêîâûõ óñëîâèÿõ. Ïðîòîêîë èññëåäî-
âàíèé íà æèâîòíûõ áûë îäîáðåí áèîýòè-
÷åñêîé êîìèññèåé ÔÃÁÍÓ ÔÈÖ ÂÈÆ èìå-
íè Ë.Ê. Ýðíñòà (ïðîòîêîë ¹ 2, îò 20 ìàðòà
2023 ãîäà). Ýêñïåðèìåíòû ïðîâåäåíû ñ
ñîáëþäåíèåì òðåáîâàíèé, èçëîæåííûõ â
Äèðåêòèâå Åâðîïåéñêîãî ïàðëàìåíòà è
Ñîâåòà Åâðîïåéñêîãî ñîþçà 2010/63/ÅÑ îò
22 ñåíòÿáðÿ 2010 ãîäà î çàùèòå æèâîòíûõ,
èñïîëüçóþùèõñÿ äëÿ íàó÷íûõ öåëåé  è
ïðèíöèïàì îáðàùåíèÿ ñ æèâîòíûìè, ñî-
ãëàñíî ñòàòüå 4 ÔÇ ÐÔ N 498-ÔÇ .

Â êîíöå ýêñïåðèìåíòà ó âñåõ æèâîòíûõ
(n=6) íàìè ñ ïîìîùüþ çîíäà îòáèðàëèñü
ïðîáû ðóáöîâîãî ñîäåðæèìîãî ÷åðåç 3 ÷àñà
ïîñëå êîðìëåíèÿ äëÿ èññëåäîâàíèÿ ñîäåð-
æàíèÿ è ñîñòàâà ðóáöîâîé ìèêðîáèîòû è
ïðîáû ñîäåðæèìîãî òîëñòîãî îòäåëà êè-
øå÷íèêà.

Âèäîâóþ èäåíòèôèêàöèþ ìèêðîîðãà-
íèçìîâ ïðîâîäèëè â ëàáîðàòîðèè ìèêðî-
áèîëîãèè ÔÈÖ ÂÈÆ èì. Ë.Ê. Ýðíñòà ïî
ñëåäóþùèì êðèòåðèÿì: îöåíêà ìîðôîëî-
ãèè è ðåçóëüòàòîâ ìèêðîñêîïèè êîëîíèé,
âûðîñøèõ íà äèôôåðåíöèàëüíî-äèàãíîñ-
òè÷åñêèõ ñðåäàõ; ðåçóëüòàòû áèîõèìè÷åñ-
êîé èäåíòèôèêàöèè íà ìèêðîáèîëîãè÷åñ-
êèõ ñðåäàõ "Himedia", Èíäèÿ) è ïàíåëÿõ
òåñò-ñèñòåì ("BioMerieux", Ôðàíöèÿ):

– ìîëî÷íîêèñëûå ìèêðîîðãàíèçìû
(ëàêòî- è áèôèäîáàêòåðèè) – ÌRS è Áèôè-
äóì-ñðåäà;

– áàêòåðèé ðîäà êèøå÷íîé ïàëî÷êè
(ÁÃÊÏ) – àãàð Ýíäî-ÃÐÌ;

– ãåìîëèòè÷åñêèå îðãàíèçìû – ìÿñî-
ïåïòîííûé àãàð (ÌÏÀ) ñ äîáàâëåíèåì 5%
äåôèáðèíèðîâàííîé áàðàíüåé êðîâè;

– äðîææè è äðîææåïîäîáíûå ãðèáû –
àãàð Ñàáóðî ñ äîáàâëåíèåì 5% òåëëóðèòà
êàëèÿ.

Ìîðôîëîãè÷åñêèå ñâîéñòâà ìèêðîîð-
ãàíèçìîâ îïðåäåëÿëè ìåòîäîì ìèêðîñêî-
ïèè ïî Ãðàìó. Ïîäñ÷åò îáùåãî ÷èñëà ïðî-
ñòåéøèõ ïóòåì ìèêðîñêîïè÷åñêîãî ïîä-
ñ÷åòà â ñ÷åòíîé êàìåðå Ãîðÿåâà.

ÏÖÐ-èññëåäîâàíèå ðóáöîâîé æèäêîñòè
è ôåêàëèé ïðîâîäèëè â ëàáîðàòîðèè ôóí-
äàìåíòàëüíûõ îñíîâ ïèòàíèÿ ñåëüñêîõî-
çÿéñòâåííûõ æèâîòíûõ è ðûá ÔÈÖ ÂÈÆ
èì. Ë.Ê. Ýðíñòà ïðè ñîòðóäíè÷åñòâå ñ ëà-
áîðàòîðèåé ìîëåêóëÿðíîé ãåíåòèêè ñåëüñ-
êîõîçÿéñòâåííûõ æèâîòíûõ. Äëÿ ïðîâåäå-
íèÿ ïîëèìåðàçíîé öåïíîé ðåàêöèè â ðåàëü-
íîì âðåìåíè (ÏÖÐ-ÐÂ) ïðèìåíÿëè êîìï-
ëåêò ðåàãåíòîâ "Êîëîíîôëîð-16 (ïðåìè-
óì)" ÎÎÎ "Àëüôàëàá" (Ðîññèÿ, Ñàíêò-Ïå-
òåðáóðã) â ñîîòâåòñòâèè ñ èíñòðóêöèåé ïðî-
èçâîäèòåëÿ. Èíòåðïðåòàöèþ ðåçóëüòàòîâ
àìïëèôèêàöèè îñóùåñòâëÿëè ñîãëàñíî èí-
ñòðóêöèè ïðîèçâîäèòåëÿ. Â ïðîöåññå èñ-
ñëåäîâàíèÿ áûëî ïðîàíàëèçèðîâàíî 30
âèäîâ ìèêðîîðãàíèçìîâ, â òîì ÷èñëå ìåòà-
íîãåíû, îáùåå áàêòåðèàëüíîå ÷èñëî è íà-
ëè÷èå ãåíîâ ïàòîãåííîñòè, îïðåäåëÿþùèõ
ýíòåðîèíâàçèâíûå ñâîéñòâà E. Coli.

Îáðàáîòêó ïîëó÷åííûõ äàííûõ âûïîë-
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íÿëè â ïðîãðàììå Microsoft Excel (ÑØÀ) ñ ðàñøèðåííûì
ïàêåòîì àíàëèçà äàííûõ è ïðîãðàììû STATISTICA, version
13 Ru, StatSoft, Inc., 2011 (ÑØÀ). Ïðè ýòîì âû÷èñëåíû
ñëåäóþùèå âåëè÷èíû: ñðåäíåàðèôìåòè÷åñêàÿ (Ì), ñðåäíå-
êâàäðàòè÷åñêàÿ îøèáêà (±m) è óðîâåíü çíà÷èìîñòè (ð).
Ïðîöåäóðó ïîïàðíûõ ñðàâíåíèé èçó÷àåìûõ ãðóïï ïðîâîäè-
ëè ïî ìåòîäó Òüþêè-Êðàìåðà. Ðåçóëüòàòû èññëåäîâàíèé
ñ÷èòàëè âûñîêîäîñòîâåðíûìè ïðè ð <0,001 è äîñòîâåðíû-
ìè ïðè ð <0,01 è ð <0,05. Ïðè ð <0,1 äî ð>0,05 – òåíäåíöèÿ
ê äîñòîâåðíîñòè ïîëó÷åííûõ äàííûõ. Ïðè ð>0,1 ðàçíèöó
ñ÷èòàëè íåäîñòîâåðíîé.

Ðåçóëüòàòû è îáñóæäåíèÿ

Â òàáëèöå 1 ïðåäñòàâëåíû ðåçóëüòàòû ìèêðîáèîëîãè-
÷åñêèõ èññëåäîâàíèé ðóáöîâîãî ñîäåðæèìîãî ìåòîäîì ïî-
ñåâà íà ïèòàòåëüíûõ ñðåäàõ.

Â õîäå ìèêðîáèîëîãè÷åñêîãî èññëåäîâàíèÿ ñîäåðæè-
ìîãî ðóáöà ìåòîäîì ïîñåâà íà ïèòàòåëüíûõ ñðåäàõ íàìè
îáíàðóæåíà óñòîé÷èâàÿ òåíäåíöèÿ ê óâåëè÷åíèþ êîëè÷å-
ñòâà ëàêòîáàêòåðèé â îïûòíûõ ãðóïïàõ îòíîñèòåëüíî êîí-
òðîëüíîé. Òàê, äëÿ îâåö, ïîëó÷àâøèõ òîëüêî òàíèí, ïîâû-
øåíèå ñîñòàâèëî 9% (5,51 lgÊÎÅ/ìë ïðîòèâ 5,05 lgÊÎÅ/
ìë), à ïðè ñêàðìëèâàíèè êîìïëåêñíîé äîáàâêè – 7,3% (5,42
lgÊÎÅ/ìë ïðîòèâ 5,05 lgÊÎÅ/ìë). Ñõîæèå çàâèñèìîñòè
íàáëþäàþòñÿ òàêæå äëÿ öåëëþëîçîëèòè÷åñêèõ áàêòåðèé,
íàèáîëåå âàæíûõ ïðåäñòàâèòåëåé ìèêðîôëîðû æâà÷íûõ
æèâîòíûõ. Èõ êîëè÷åñòâî â îïûòíûõ ãðóïïàõ æèâîòíûõ
íàõîäèëîñü â ïðåäåëàõ îò 7,68 lgÊÎÅ/ìë äî 7,71 lgÊÎÅ/ìë
ïðîòèâ 7,12 lgÊÎÅ/ìë â êîíòðîëå. Íà ðÿäó ñ ðîñòîì ïîïóëÿ-
öèè ýòèõ áàêòåðèé êîëè÷åñòâî ïëåñåíåé ëèíåéíî ñíèæàëîñü
îò 3,03 lgÊÎÅ/ìë â êîíòðîëå äî 2,70 lgÊÎÅ/ìë âî âòîðîé
îïûòíîé ãðóïïå. Äðîææåïîäîáíûå ãðèáû íå áûëè îáíàðó-
æåíû íè â îäíîé ãðóïïå. Ìîæíî ñäåëàòü âûâîä, ÷òî ñêàðì-
ëèâàíèå ôèòîãåííûõ êîðìîâûõ äîáàâîê íà îñíîâå òàíèíîâ
è ÄÊÂ íå îêàçàëî íåãàòèâíîãî âëèÿíèÿ íà ïîëåçíóþ ìèêðî-
ôëîðó ðóáöà, íî ñïîñîáñòâîâàëî ñíèæåíèþ ÷èñëåííîñòè
ïàòîãåííîé ìèêðîôëîðû.

Â îòíîøåíèè ÊÌÀÔÀíÌ (êîëè÷åñòâî ìåçîôèëüíûõ
àýðîáíûõ è ôàêóëüòàòèâíî-àíàýðîáíûõ ìèêðîîðãàíèçìîâ)
íàáëþäàåòñÿ ñíèæåíèå îòíîñèòåëüíî êîíòðîëüíîé ãðóïïû
ïðè ñêàðìëèâàíèè òîëüêî òàíèíà (4,55 lgÊÎÅ/ìë ïðîòèâ
4,96 lgÊÎÅ/ìë), îäíàêî â êîìïëåêñå ñ ÄÊÂ ïðîñëåæèâàåòñÿ
òåíäåíöèÿ ê óâåëè÷åíèþ äàííîãî ïîêàçàòåëÿ (5,22 lgÊÎÅ/
ìë ïðîòèâ 4,96 lgÊÎÅ/ìë). Àíàëîãè÷íî, êîëè÷åñòâî ìèêðî-
îðãàíèçìîâ ãðóïïû ëàêòîçîîòðèöàòåëüíîé êèøå÷íîé ïà-
ëî÷êè â ïåðâîé îïûòíîé ãðóïïå áûëî íèæå, ÷åì â êîíòðîëå,
à âî âòîðîé – âûøå. Âåðîÿòíî, ýòî ñâÿçàíî ñ ïðÿìîé àíòè-
áàêòåðèàëüíîé àêòèâíîñòüþ òàíèíîâ.

Àíàëîãè÷íûå èññëåäîâàíèÿ áûëè ïðîâåäåíû â îòíîøå-
íèè ñîäåðæèìîãî ïðÿìîé êèøêè îâåö (òàáë.2).

Â õîäå ìèêðîáèîëîãè÷åñêèõ èññëåäîâàíèé ñîäåðæèìî-
ãî ïðÿìîé êèøêè îâåö íå áûëè îáíàðóæåíû ìèêðîîðãàíèç-
ìû ãðóïïû äðîææåïîäîáíûõ ãðèáîâ è ëàêòîçîïîëîæèòåëü-
íûõ E. coli, ÷òî ñîîòíîñèòñÿ ñ àíàëîãè÷íûìè äàííûìè ïî
ìèêðîôëîðå ðóáöà (òàáë.1). Ó îâåö îïûòíûõ ãðóïï íàáëþ-
äàåòñÿ ëèíåéíîå óâåëè÷åíèå êîëè÷åñòâà áèôèäîáàêòåðèé.
Òàê, äëÿ 1-îé îïûòíîé ãðóïïû ðîñò ñîñòàâèë 18,3% (7,10
lgÊÎÅ/ã ïðîòèâ 6,00 lgÊÎÅ/ã â êîíòðîëüíîé ãðóïïå), à äëÿ
2-îé îïûòíîé – 38% (8,28 lgÊÎÅ/ã ïðîòèâ 6,00 lgÊÎÅ/ã).
Èçìåíåíèÿ â ÷èñëåííîñòè ëàêòîáàêòåðèé íåñêîëüêî îòëè-
÷àþòñÿ îò òåíäåíöèé â ðóáöå (òàáë.1), ãäå ïðè ñêàðìëèâà-
íèè òàíèíà ïðîèçîøëî ñíèæåíèå íà 15,8% îòíîñèòåëüíî
êîíòðîëÿ, îäíàêî ïðè ïîëó÷åíèè êîìïëåêñíîé äîáàâêè ýòîò
ïîêàçàòåëü âûðîñ íà 10,7%.

Â îïûòíûõ ãðóïïàõ æèâîòíûõ ïðîèçîøëî íåêîòîðîå
ñíèæåíèå êîëè÷åñòâà ýíòåðîêîêêîâ, ó÷àñòâóþùèõ â ñáðà-
æèâàíèè óãëåâîäîâ äî ìîëî÷íîé êèñëîòû, è ðîñò ïîïóëÿöèè

ãåìîëèòè÷åñêèõ áàêòåðèé, îäíàêî ðåçóëüòàòû ÏÖÐ â ñîäåð-
æèìîì ïðÿìîé êèøêè äåìîíñòðèðóþ ñíèæåíèå äàííîé
ãðóïïû ìèêðîîðãàíèçìîâ. Ýòè äàííûå òðåáóþò äàëüíåéøå-
ãî èçó÷åíèÿ.

Äëÿ áîëåå ãëóáîêîãî èçó÷åíèÿ ñîñòîÿíèÿ ïîïóëÿöèé
ðàçëè÷íûõ ãðóïï ìèêðîîðãàíèçìîâ â æåëóäî÷íî-êèøå÷-
íîì òðàêòå îâåö, íàìè áûëî ïðîâåäåíî èññëåäîâàíèå ñîäåð-
æèìîãî ðóáöà è òîëñòîé êèøêè ìåòîäîì ÏÖÐ (òàáë. 3-4).

Ïðè àíàëèçå ìèêðîáèàëüíûõ ïðîöåññîâ â ðóáöå îâåö
ìåòîäîì ÏÖÐ óñòàíîâëåíî óâåëè÷åíèå ñîäåðæàíèÿ
Lactobacillus spp. â îïûòíûõ ãðóïïàõ îòíîñèòåëüíî êîíòðî-
ëÿ. Â ðóáöå æèâîòíûõ, ïîëó÷àâøèõ äîáàâêó òàíèíà, ðîñò
óêàçàííûõ ìèêðîîðãàíèçìîâ ñîñòàâèë 19,97%, à ïðè èñ-
ïîëüçîâàíèè êîìïëåêñà ñ ÄÊÂ – 5%. Ñòîèò îòìåòèòü, ÷òî
ýòè ðåçóëüòàòû ñîîòíîñÿòñÿ ñ äàííûìè ïî ìèêðîôëîðå
ðóáöà, ïîëó÷åííûìè è îïèñàííûìè íàìè ðàíåå ìåòîäîì
ïîñåâà (òàáë.1). Èçâåñòíî, ÷òî Áàêòåðèè ðîäà Lactobacillus
spp. ïðåâðàùàþò ëàêòîçó è äðóãèå óãëåâîäû â ìîëî÷íóþ
êèñëîòó. Êðîìå òîãî, Ðÿä áàêòåðèé äàííîãî ðîäà îáëàäàåò
òàêæå íåêîòîðîé öåëëþëîçîëèòè÷åñêîé àêòèâíîñòüþ [18].
Îíè èñïîëüçóþòñÿ â êà÷åñòâå ïðîáèîòèêîâ è îòíîñÿòñÿ ê
ïîëåçíîé ìèêðîôëîðå ðóáöà è æåëóäî÷íî-êèøå÷íîãî òðàê-
òà. Â ãðóïïå ñ òàíèíîì â ðóáöå îâåö íàáëþäàåòñÿ ñíèæåíèå
ñîäåðæàíèÿ ïîëåçíûõ áàêòåðèé Bifidobacterium spp. îòíî-
ñèòåëüíî êîíòðîëÿ íà 6,8%, îäíàêî ïðè ñêàðìëèâàíèè êîì-
ïëåêñíîé äîáàâêè, çíà÷èìûõ èçìåíåíèé íå íàáëþäàåòñÿ.
Ñòîèò îòìåòèòü, ÷òî ñõîæèå òåíäåíöèè ïðîñëåæèâàþòñÿ è
ïðè èññëåäîâàíèè êàëà (òàáëèöà 4), ãäå â êîíòðîëüíîé
ãðóïïå êîëè÷åñòâî Bifidobacterium spp. ñîñòàâèëî 10,52
lgÊÎÅ/ã, â ãðóïïå ñ äîáàâêîé òàíèíà – 9,86 lgÊÎÅ/ã, òàíè-
íà+ÄÊÂ – 10,44 lgÊÎÅ/ã. Bifidobacterium spp. â îðãàíèçìå
îáëàäàåò àíòèìèêðîáíîé àêòèâíîñòüþ â îòíîøåíèè ïàòî-
ãåííûõ ìèêðîîðãàíèçìîâ è íàðÿäó ñ ëàêòîáàêòåðèÿìè ìî-
ãóò ïðèìåíÿòüñÿ â êà÷åñòâå ïðîáèîòèêîâ â êîðìëåíèè æè-
âîòíûõ è ïèòàíèè ÷åëîâåêà [19].

Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâëåíî,
÷òî èçó÷àåìûå íàìè äîáàâêè íå îêàçàëè íåãàòèâíîãî âëèÿ-
íèÿ êàê íà ïîïóëÿöèþ öåëëþëîçîëèòè÷åñêèõ Bacteroides
spp. (äëÿ êîíòðîëÿ – 10,71 lgÊÎÅ/ìë, 1-îé îïûòíîé ãðóïïû
– 10,88 lgÊÎÅ/ìë, 2-îé îïûòíîé ãðóïïû – 10,46 lgÊÎÅ/ìë),
òàê è íà Escherichia coli (äëÿ êîíòðîëÿ – 5,48 lgÊÎÅ/ìë, 1-
îé îïûòíîé ãðóïïû – 5,71 lgÊÎÅ/ìë, 2-îé îïûòíîé ãðóïïû
– 5,57 lgÊÎÅ/ìë). Êèøå÷íàÿ ïàëî÷êà ìîæåò ñóùåñòâîâàòü
íà ðàçíûõ ñóáñòðàòàõ. Â àíàýðîáíûõ óñëîâèÿõ E. coli îáðà-
çóåò â êà÷åñòâå ïðîäóêòà æèçíåäåÿòåëüíîñòè ëàêòàò, ñóêöè-
íàò, ýòàíîë, àöåòàò è óãëåêèñëûé ãàç. ×àñòî ïðè ýòîì îáðà-
çóåòñÿ ìîëåêóëÿðíûé âîäîðîä, êîòîðûé ìåøàåò îáðàçîâà-
íèþ óêàçàííûõ âûøå ìåòàáîëèòîâ, ïîýòîìó E. coli ÷àñòî
ñîñóùåñòâóåò ñ ìèêðîîðãàíèçìàìè, ïîòðåáëÿþùèìè âîäî-
ðîä – íàïðèìåð, ñ ìåòàíîãåíàìè èëè áàêòåðèÿìè, âîññòà-
íàâëèâàþùèìè ñóëüôàò. Êèøå÷íûå ïàëî÷êè ñ ïîëíîöåí-
íûìè ôåðìåíòàòèâíûìè ñâîéñòâàìè ÿâëÿþòñÿ îñíîâíîé
ôëîðîé êèøå÷íèêà çäîðîâûõ æèâîòíûõ è îáëàäàþò âûðà-
æåííûìè àíòàãîíèñòè÷åñêèìè ñâîéñòâàìè â îòíîøåíèè
ïàòîãåííîé è óñëîâíî-ïàòîãåííîé ìèêðîôëîðû. Îäíàêî
ðÿä øòàììîâ Escherichia coli ÿâëÿåòñÿ ïàòîãåííûìè ìèêðî-
îðãàíèçìàìè ñ ãåìîëèòè÷åñêîé àêòèâíîñòüþ [20].

Ñíèæåíèå óðîâíÿ ðàñùåïëåíèÿ áåëêà è ñèíòåçà àììèà-
êà â ðóáöå îâåö äîñòèãàåòñÿ â òîì ÷èñëå çà ñ÷¸ò èçìåíåíèÿ
îáùåãî êîëè÷åñòâà Prevotella spp. â ðóáöå – îñíîâíîé ãðóï-
ïû áàêòåðèé, ó÷àñòâóþùèõ â äåçàìèíèðîâàíèè àìèíîêèñ-
ëîò [21]. Â íàøèõ èññëåäîâàíèÿõ ôèòîãåííûå äîáàâêè íà
îñíîâå òàíèíîâ è ÄÊÂ íå îêàçàëè çíà÷èìîãî àíòèáàêòåðè-
àëüíîãî ýôôåêòà â îòíîøåíèè äàííûõ ìèêðîîðãàíèçìîâ.
Êîëè÷åñòâî Prevotella spp. â ðóáöå ïîäîïûòíûõ æèâîòíûõ
íàõîäèëîñü â ïðåäåëàõ îò 11,42 lgÊÎÅ/ìë â ãðóïïå ñ äîáàâ-
êîé òàíèíîâ äî 11,99 lgÊÎÅ/ìë â êîíòðîëå. Ñõîæåå ñîîòíî-
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øåíèå íàáëþäàåòñÿ è â êàëå (òàáëèöà 4) (8,70 lgÊÎÅ/ìë –
êîíòðîëü, 8,18 lgÊÎÅ/ìë – òàíèí, 8,63 lgÊÎÅ/ìë – òà-
íèí+ÄÊÂ).

Äëÿ ñîäåðæàíèÿ ðÿäà ìèêðîîðãàíèçìîâ â íàøåé ðàáîòå
ïîëó÷åíû ïðîòèâîðå÷èâûå äàííûå. Òàê, áàêòåðèè ðîäà
Blautia spp. â ðóáöîâîì ñîäåðæèìîì îáíàðóæåíû òîëüêî â
êîíòðîëüíîé ãðóïïå îâåö (7,00 lgÊÎÅ/ìë), òîãäà êàê â êàëå
(òàáë.4) äàííûé ðîä ïðåäñòàâëåí âî âñåõ èçó÷àåìûõ ãðóï-
ïàõ. Â ãðóïïå æèâîòíûõ, ïîëó÷àâøåé ñ ðàöèîíîì äîáàâêó
êîíäåíñèðîâàííûõ òàíèíîâ, êîëè÷åñòâî Blautia spp. íà 16,6%
íèæå îòíîñèòåëüíî êîíòðîëÿ (7,00 lgÊÎÅ/ã ïðîòèâ 8,39
lgÊÎÅ/ã), à â ãðóïïå ñ êîìïëåêñíîé äîáàâêîé íà 12% âûøå
(9,40 lgÊÎÅ/ã ïðîòèâ 8,39 lgÊÎÅ/ã). Ðîä Blautia ìîæåò
îáåñïå÷èâàòü ñâîåãî õîçÿèíà ýíåðãèåé çà ñ÷¸ò ïîëèñàõàðè-
äîâ, êîòîðûå íå ìîãóò ðàñùåïëÿòü äðóãèå ìèêðîîðãàíèçìû
êèøå÷íèêà, è, òàêèì îáðàçîì, ÿâëÿåòñÿ íåîòúåìëèìîé ÷àñ-
òüþ ïîëåçíîé ìèêðîôëîðû îðãàíèçìà õîçÿèíà [22]. Òàêæå
ñîîáùàåòñÿ, ÷òî êîíöåíòðàöèÿ êîðîòêîöåïî÷å÷íûõ æèð-
íûõ êèñëîò íàõîäèòñÿ â òåñíîé âçàèìîñâÿçè êîëîíèçàöèåé
ðîäîâ áàêòåðèé, èñïîëüçóþùèõ óãëåâîäû (Blautia,
Coprococcus è ò. ä.) [23]. Îòñóòñòâèå Blautia spp. â ðóáöîâîì
ñîäåðæèìîì ó æèâîòíûõ îïûòíûõ ãðóïï ìîæåò áûòü ñâÿçà-
íî êàê ñ áîëüøèì àíòèáàêòåðèàëüíûì ýôôåêòîì òàíèíîâ â
ðóáöå îòíîñèòåëüíî êèøå÷íèêà, òàê è íåïîñðåäñòâåííî
ïðåèìóùåñòâåííîé ëîêàëèçàöèåé äàííîãî ðîäà áàêòåðèé
èìåííî â êèøå÷íèêå.

Íàìè íàáëþäàåòñÿ ëèíåéíîå ñíèæåíèå êîëè÷åñòâà
Roseburia inulinivorans â îïûòíûõ ãðóïïàõ îòíîñèòåëüíî
êîíòðîëÿ, ïðè÷¸ì ó æèâîòíûõ, ïîëó÷àâøèõ êîìïëåêñíóþ
äîáàâêó, íàáëþäàåòñÿ äîñòîâåðíîå (p<0,05) ñíèæåíèå íà
13,6% (7,30 lgÊÎÅ/ìë ïðîòèâ 8,45 lgÊÎÅ/ìë). Îäíàêî ïðè
èçó÷åíèè ìèêðîáèàëüíîãî ïåéçàæà ñîäåðæèìîãî êèøå÷íè-
êà (òàáë.4) íàáëþäàåòñÿ ïðîòèâîïîëîæíàÿ òåíäåíöèÿ: ñî-
äåðæàíèå Roseburia inulinivorans â ðóáöå æèâîòíûõ êîíò-
ðîëüíîé ãðóïïû 5,92 lgÊÎÅ/ã, ïðè ñêàðìëèâàíèè òàíèíîâ –
7,20 lgÊÎÅ/ã, êîìïëåêñà òàíèí+ÄÊÂ – 6,29 lgÊÎÅ/ã. Áàêòå-
ðèè ýòîãî ðîäà Roseburia cecicola è Roseburia faecis ÿâëÿþò-
ñÿ îäíèìè èç îñíîâíûõ ïðîäóöåíòîâ ìàñëÿíîé êèñëîòû
(áóòèðàòîâ) â òîëñòîé êèøêå. Ìàñëÿíàÿ êèñëîòà èãðàåò
áîëüøóþ ðîëü â ôèçèîëîãèè, îíà ÿâëÿåòñÿ îñíîâíûì ýíåð-
ãåòè÷åñêèì ìàòåðèàëîì äëÿ ýïèòåëèîöèòîâ, ïîääåðæèâàåò
êèøå÷íûé ãîìåîñòàç, êîíòðîëèðóåò íîðìàëüíîå ðàçâèòèå
êëåòîê è ïðåäîòâðàùàåò ðàçâèòèÿ ðàçëè÷íûõ çàáîëåâàíèé
êèøå÷íèêà. Àíàëîãè÷íóþ ôóíêöèþ â êèøå÷íèêå âûïîëíÿ-
þò áàêòåðèè Eubacterium rectale, îäíàêî â íàøèõ èññëåäîâà-
íèÿõ îíè áûëè îáíàðóæåíû òîëüêî â ðóáöîâîì ñîäåðæèìîì
2-îé îïûòíîé ãðóïïû æèâîòíûõ (5,95 lgÊÎÅ/ìë).

Ñòîèò îòìåòèòü àíòèìèêðîáíóþ àêòèâíîñòü ñêàðìëè-
âàåìûõ äîáàâîê â îòíîøåíèè ïàòîãåííîé ìèêðîôëîðû.
Òàê, íàáëþäàåòñÿ ëèíåéíîå ñíèæåíèå óñëîâíî-ïàòîãåííûõ
Proteus vulgaris/mirabilis â îïûòíûõ ãðóïïàõ (8,45 lgÊÎÅ/ìë
– òàíèí, 7,85 lgÊÎÅ/ìë – òàíèí+ÄÊÂ) îòíîñèòåëüíî êîíò-
ðîëüíîé (9,33 lgÊÎÅ/ìë). Àíàëîãè÷íàÿ òåíäåíöèÿ õàðàê-
òåðíà è äëÿ Acinetobacter spp., ãäå äëÿ 1-îé îïûòíîé ãðóïïû
ïðîèçîøëî ñíèæåíèå íà 2,5%, à äëÿ 2-îé îïûòíîé – íà
10,2% îòíîñèòåëüíî êîíòðîëÿ (8,91 lgÊÎÅ/ìë è 8,21 lgÊÎÅ/
ìë ïðîòèâ 9,14 lgÊÎÅ/ìë ñîîòâåòñòâåííî). Íàèáîëüøèé
àíòèìèêðîáíûé ýôôåêò íàáëþäàåòñÿ äëÿ Salmonella spp. è
Shigella spp. Áàêòåðèè ýòèõ ðîäîâ ÿâëÿþòñÿ îäíèìè èç
îñíîâíûõ âîçáóäèòåëåé áîëåçíåé ÆÊÒ áàêòåðèàëüíîé ýòè-
îëîãèè ó æâà÷íûõ [24]. Ñêàðìëèâàíèå èçó÷àåìûõ äîáàâîê
ñïîñîáñòâîâàëî çíà÷èòåëüíîìó ñíèæåíèþ ïîïóëÿöèè
Salmonella spp. è Shigella spp., î ÷¸ì ñâèäåòåëüñòâóþò äàí-
íûå ÏÖÐ.

Èññëåäîâàíèÿ ìèêðîôëîðû ðóáöà è êèøå÷íèêà ìåòî-
äîì ÏÖÐ ïîäòâåðäèëè àíòèìåòàíîãåííûé ýôôåêò èçó÷àå-
ìûõ ôèòîãåííûõ äîáàâîê íà îñíîâå êîíäåíñèðîâàííûõ

òàíèíîâ ëèñòâåííèöû äàóðñêîé è ÄÊÂ. Â ðóáöîâîì ñîäåð-
æèìîì îâåö ëèíåéíî ñíèæàëîñü êîëè÷åñòâî Methanosphaera
stadmanae â èçó÷àåìûõ ãðóïïàõ. Òàê, äëÿ ãðóïïû îâåö,
ïîëó÷àâøèõ òàíèí, ñíèæåíèå ñîñòàâèëî 9,8% (6,14 lgÊÎÅ/
ìë ïðîòèâ 6,81 lgÊÎÅ/ìë â êîíòðîëüíîé ãðóïïå), à äëÿ
êîìïëåêñíîé äîáàâêè – 36,6% (4,32 lgÊÎÅ/ìë ïðîòèâ 6,81
lgÊÎÅ/ìë, p<0,01). Â ñîäåðæèìîì êèøå÷íèêà (òàáë.4) êî-
ëè÷åñòâî Methanosphaera stadmanae òàêæå ëèíåéíî ñíèæà-
ëîñü ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé ñ ìèíèìóìîì
äëÿ êîìïëåêñíîé äîáàâêè (7,40 lgÊÎÅ/ã ïðîòèâ 7,89 lgÊÎÅ/
ã). Íàëè÷èå æå Methanobrevibacter smithii â îáîèõ ñëó÷àÿõ
ôèêñèðîâàëîñü òîëüêî â êîíòðîëüíîé ãðóïïå (2,30 lgÊÎÅ/
ìë â ðóáöîâîì ñîäåðæèìîì, 4,08 lgÊÎÅ/ã â êàëå). Ìîæíî
ïðåäïîëîæèòü, ÷òî Methanobrevibacter smithii áîëåå âîñïðè-
èì÷èâû ê äåéñòâèþ òàíèíîâ. Òàêæå ìîæíî ñäåëàòü ïðåäïî-
ëîæåíèå î íàëè÷èè ýôôåêòà ñèíåðãèçìà äëÿ òàíèíîâ è ÄÊÂ
â îòíîøåíèè âîçäåéñòâèÿ íà ìåòàíîãåíû, î ÷¸ì ãîâîðèò
áîëüøåå ñíèæåíèå èõ êîëè÷åñòâà âî 2-îé îïûòíîé ãðóïïå
îòíîñèòåëüíî 1-îé.

Íåçíà÷èòåëüíîå ñíèæåíèå îáùåé áàêòåðèàëüíîé ìàññû
â êèøå÷íèêå îâåö îïûòíûõ ãðóïï îáóñëîâëåíî â îñíîâíîì
àíòèáàêòåðèàëüíûì ýôôåêòîì èçó÷àåìûõ êîðìîâûõ äîáà-
âîê â îòíîøåíèè ïàòîãåííûõ ìèêðîîðãàíèçìîâ è ìåòàíî-
ãåííûõ àðõåé.

Êîëè÷åñòâî öåëëþëîçîëèòè÷åñêèõ â ñîäåðæèìîì òîë-
ñòîãî îòäåëà êèøå÷íèêà Ruminococcus spp. èçìåíÿëîñü íå-
çíà÷èòåëüíî è íàõîäèëîñü â ïðåäåëàõ îò 9,63 lgÊÎÅ/ã äî
9,82 lgÊÎÅ/ã. Äëÿ Bacteroides spp., êîòîðûå òàêæå îáëàäàþò
öåëëþëîçîëèòè÷åñêîé àêòèâíîñòüþ, íàáëþäàåòñÿ ñíèæå-
íèå èõ êîëè÷åñòâà âî âòîðîé ãðóïïå íà 3,6% îòíîñèòåëüíî
êîíòðîëÿ, à â òðåòüåé ãðóïïå – ïîâûøåíèå íà 2,1%. Òàêèì
îáðàçîì, ìîæíî ïðåäïîëîæèòü, ÷òî ñêàðìëèâàíèå îâöàì
òàíèíîâ â äîçèðîâêå 5 ã/ãîë â ñóòêè è 0,1 ã/ãîë â ñóòêè ÄÊÂ íå
îêàçûâàåò íåãàòèâíîãî âëèÿíèÿ íà æèçíåäåÿòåëüíîñòü öåëëþ-
ëîçîëèòè÷åñêèõ áàêòåðèé. Äàííîå ïðåäïîëîæåíèå ïîäòâåðæ-
äàåòñÿ ñîîòíîøåíèåì Bacteroides spp. â ðóáöå (òàáë. 3).

Êîëè÷åñòâî Lactobacillus spp. è Escherichia coli ñíèæàåò-
ñÿ â îïûòíûõ ãðóïïàõ îòíîñèòåëüíî êîíòðîëÿ, ïðè÷¸ì ïðè
ñêàðìëèâàíèè òîëüêî òàíèíîâ ýòà òåíäåíöèÿ âûðàæåíà
÷¸ò÷å. Äëÿ Lactobacillus spp. íàáëþäàþòñÿ ñëåäóþùèå èç-
ìåíåíèÿ: êîíòðîëü – 8,70 lgÊÎÅ/ã, òàíèí – 4,94 lgÊÎÅ/ã,
òàíèí+ÄÊÂ – 5,74 lgÊÎÅ/ã. Äëÿ Escherichia coli: 8,40 lgÊÎÅ/
ã â êîíòðîëå, 5,59 lgÊÎÅ/ã äëÿ òàíèíîâ, 6,17 lgÊÎÅ/ã äëÿ
êîìïëåêñíîé äîáàâêè. Ýòè ðåçóëüòàòû îòëè÷àþòñÿ îò äàí-
íûõ ïî ìèêðîôëîðå ðóáöà, ãäå ýòè ìèêðîîðãàíèçìû äåìîí-
ñòðèðóþ ðîñò â îïûòíûõ ãðóïïàõ ïî îòíîøåíèþ ê êîíò-
ðîëüíîé, ÷òî ñâÿçàíî ñ îñîáåííîñòÿìè ðóáöîâîãî ïèùåâàðå-
íèÿ ó æâà÷íûõ æèâîòíûõ, îáóñëîâëåííîå âûñîêîé ñòåïå-
íüþ óñâîÿåìîñòè êëåò÷àòêè îáúåìèñòûõ êîðìîâ ðàöèîíîâ.

Íàáëþäàåòñÿ íåáîëüøîé ðîñò â ñîäåðæèìîì òîëñòîãî
îòäåëà êèøå÷íèêà òàêèõ ïîëåçíûõ ìèêðîîðãàíèçìîâ, êàê
Faecalibacterium prausnitzii (8,32 lgÊÎÅ/ã, 8,70 lgÊÎÅ/ã è
8,53 lgÊÎÅ/ã â êîíòðîëüíîé, 1-îé è 2-îé îïûòíûõ ãðóïïàõ
ñîîòâåòñòâåííî) è Akkermansia muciniphila (8,46 lgÊÎÅ/ã
ïðîòèâ 8,71 lgÊÎÅ/ã è 8,48 lgÊÎÅ/ã). Faecalibacterium
prausnitzii ÿâëÿåòñÿ âàæíûì ïðîäóöåíòîì ìàñëÿíîé êèñëî-
òû, ÿâëÿåòñÿ ÷àñòüþ ïîëåçíîé ìèêðîôëîðû êèøå÷íèêà [25].
Â ñâîþ î÷åðåäü, Akkermansia muciniphila ñïîñîáíà àêòèâíî
ðàçðóøàòü ìóöèíû, à âûñâîáîæäàþùèåñÿ ïðè ýòîì ìîíîñà-
õàðèäû ÿâëÿþòñÿ ñóáñòðàòàìè äëÿ äðóãèõ ìèêðîîðãàíèç-
ìîâ â êèøå÷íèêå.

Êîëè÷åñòâî óñëîâíî-ïàòîãåííûõ Proteus vulgaris/
mirabilis â ñîäåðæèìîì òîëñòîãî îòäåëà êèøå÷íèêà îïûò-
íûõ ãðóïï îâåö ñíèæàåòñÿ, ïðè÷¸ì äëÿ ãðóïïû ñ äîáàâêîé
òîëüêî òàíèíà íàèáîëåå âûðàæåííî (7,26 lgÊÎÅ/ã ïðîòèâ
8,26 lgÊÎÅ/ã â êîíòðîëå). Îäíàêî äëÿ ñîäåðæèìîãî ðóáöà
íàáëþäàëîñü ëèíåéíîå ñíèæåíèå êîëè÷åñòâà äàííîé ãðóï-
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ïû ìèêðîîðãàíèçìîâ ñ ìèíèìóìîì â ãðóïïå ñ êîìïëåêñíîé
äîáàâêîé. Íàáëþäàåòñÿ òàêæå ñíèæåíèå êîëè÷åñòâà äðóãèõ
óñëîâíî-ïàòîãåííûõ ìèêðîîðãàíèçìîâ. Òàê, Acinetobacter
spp. â òðåòüåé ãðóïïå íèæå êîíòðîëÿ íà 12,9% (8,11 lgÊÎÅ/
ã ïðîòèâ 9,31 lgÊÎÅ/ã). Êîëè÷åñòâî æå Streptococcus spp.
óïàëî íà 48,6% âî âòîðîé ãðóïïå îòíîñèòåëüíî êîíòðîëÿ, à
â òðåòüåé íå îáíàðóæèâàåòñÿ. Ýòî ïîçâîëÿåò ñäåëàòü ïðåä-
ïîëîæåíèå î áîëüøåé âîñïðèèì÷èâîñòè Streptococcus spp. ê
äåéñòâèþ èçó÷àåìûõ ôèòîãåíèêîâ.

Âûâîäû

Ìîæíî ñäåëàòü âûâîä, ÷òî ñêàðìëèâàíèå ôèòîãåííûõ
êîðìîâûõ äîáàâîê íà îñíîâå òàíèíîâ ëèñòâåííèöû äàóðñ-
êîé (Larix dahurica) è äèãèäðîêâåðöåòèíà ñïîñîáñòâîâàëî
ñíèæåíèþ êîëè÷åñòâà ïàòîãåííîé ìèêðîôëîðû â ðóáöå
îâåö îòíîñèòåëüíî êîíòðîëÿ, î ÷¸ì ñâèäåòåëüñòâóåò ñíèæå-
íèå êîëè÷åñòâà Salmonella spp. è Shigella spp., ïëåñåíåé
(2,70 lgÊÎÅ/ìë ïðîòèâ 3,03 lgÊÎÅ/ìë â êîíòðîëå), Proteus
vulgaris/mirabilis (8,45 lgÊÎÅ/ìë – òàíèí, 7,85 lgÊÎÅ/ìë –
òàíèí+ÄÊÂ, 9,33 lgÊÎÅ/ìë – êîíòðîëü) è Acinetobacter
spp., ãäå äëÿ 1-îé îïûòíîé ãðóïïû ïðîèçîøëî ñíèæåíèå íà
2,5%, à äëÿ 2-îé îïûòíîé – íà 10,2% îòíîñèòåëüíî êîíòðî-
ëÿ. Ïðè ýòîì êîìïëåêñíàÿ äîáàâêà äåìîíñòðèðóåò áîëåå
âûðàæåííûé ýôôåêò.

Íàðÿäó ñ óãíåòåíèåì ïàòîãåííîé ìèêðîôëîðû íàáëþ-
äàþòñÿ óñòîé÷èâûå òåíäåíöèè ê óâåëè÷åíèþ ïîëåçíûõ ëàê-
òîáàêòåðèé, öåëëþëîçîëèòèêîâ è áèôèäîáàêòåðèé â ÆÊÒ ó
îâåö êàê â ðåçóëüòàòàõ ïîñåâà ìèêðîîðãàíèçìîâ, òàê è ÏÖÐ.

Èññëåäîâàíèÿ ìèêðîôëîðû ðóáöà è êèøå÷íèêà ìåòî-
äîì ÏÖÐ ïîäòâåðäèëè àíòèìåòàíîãåííûé ýôôåêò èçó÷àå-
ìûõ ôèòîãåííûõ äîáàâîê. Â ðóáöîâîì ñîäåðæèìîì îâåö
êîëè÷åñòâî Methanosphaera stadmanae â 1-îé îïûòíîé ãðóï-
ïå ñíèçèëîñü íà 9,8%, à âî 2-îé – íà 36,6%. Íàëè÷èå æå
Methanobrevibacter smithii ôèêñèðîâàëîñü òîëüêî â êîíò-
ðîëüíîé ãðóïïå.

Òàêæå ìîæíî ñäåëàòü ïðåäïîëîæåíèå î íàëè÷èè ýôôåê-
òà ñèíåðãèçìà äëÿ òàíèíîâ è ÄÊÂ â îòíîøåíèè âîçäåéñòâèÿ
íà ìåòàíîãåíû, î ÷¸ì ãîâîðèò áîëüøåå ñíèæåíèå èõ êîëè÷å-
ñòâà âî 2-îé îïûòíîé ãðóïïå îòíîñèòåëüíî 1-îé.

Èññëåäîâàíèå âûïîëíåíî ïðè ôèíàíñîâîé ïîääåðæêå
Ìèíîáðíàóêè Ðîññèè â ðàìêàõ ðåàëèçàöèè íàöèîíàëüíîãî
ïðîåêòà "Íàóêà è óíèâåðñèòåòû".
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Ðåçþìå. Ïàíòû ñåâåðíîãî îëåíÿ íàèáîëåå öåííîå ñûðüå
äëÿ ôàðìàöåâòè÷åñêîé è êîñìåòè÷åñêîé ïðîìûøëåííîñòè.
Â ïîñëåäíèå ãîäû âîçðîñ óðîâåíü ýêñïîðòà ïàíòîâ â ñòðàíû
Àçèè (Êèòàé, Ãîíêîíã è äð.). Çàãîòîâêó îðãàíîâ è òêàíåé
äëÿ ôàðìàöåâòè÷åñêîé è áèîëîãè÷åñêîé ïðîìûøëåííîñòè
îñóùåñòâëÿþò â áëàãîïîëó÷íûõ ïî áðóöåëë¸çó õîçÿéñòâàõ â
ñîîòâåòñòâèè ñ òðåáîâàíèÿìè ñóùåñòâóþùèõ âåòåðèíàð-
íûõ ïðàâèë. Îäíàêî ñïåöèôèêà âåäåíèÿ îòðàñëè îòãîííîãî
îëåíåâîäñòâà äîïóñêàåò ñìåøåíèå æèâîòíûõ èç ñòàä ñ ðàç-
íîé ýïèçîîòè÷åñêîé õàðàêòåðèñòèêîé, à òàêæå ñ äèêèì
ïîãîëîâüåì ñåâåðíûõ îëåíåé ñ íåèçâåñòíûì èììóííûì
ñòàòóñîì ïî áðóöåëë¸çó. Ïîýòîìó òåððèòîðèè, èìåþùèå
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ãðàíèöû ñ ýíäåìè÷íûìè ïî áðóöåëë¸çó ðàéîíàìè, íàõîäÿò-
ñÿ â çîíå ðèñêà è ÿâëÿþòñÿ óãðîæàåìûìè. Ïðè çàãîòîâêå
ïàíòîâîãî ñûðüÿ äëÿ ñîõðàíåíèÿ åãî êà÷åñòâà ïðîâîäÿò
êîíñåðâèðîâàíèå ñûðûõ ïàíòîâ â ìåñòå ñáîðà ìåòîäîì
ïîãðóæåíèÿ â ãîðÿ÷óþ âîäó, äàëüíåéøåå îáâåòðèâàíèå è
ïîñëåäóþùóþ çàìîðîçêó èëè âûñóøèâàíèå ïðîäóêöèè. Â
ïðåäñòàâëåííîé ðàáîòå íàì ïðåäñòîÿëî èçó÷èòü ðåæèìû
êîíñåðâèðîâàíèÿ ñûðûõ ïàíòîâ, ýêñïåðèìåíòàëüíî êîíòà-
ìèíèðîâàííûõ áðóöåëëàìè, ïðè êîòîðîì ïðîèñõîäèò îáåç-
çàðàæèâàíèå ñûðüÿ. Â ðåçóëüòàòå ïðîâåäåííîé ðàáîòû ñ
ðàçíûìè òåìïåðàòóðíûìè ðåæèìàìè, âðåìåíåì ýêñïîçè-
öèè è êîëè÷åñòâîì ïîãðóæåíèé ýêñïåðèìåíòàëüíûõ îáðàç-
öîâ íàìè óñòàíîâëåíî, ÷òî   ÷åòûðåõêðàòíîå ïîãðóæåíèå
ñûðûõ ïàíòîâ â âîäó, íàãðåòóþ äî Ò=+ 80 – +90 0Ñ, ïðèâîäèò
ê 100% èíàêòèâàöèè áðóöåëë. Îáðàáîòàííîå òàêèì ñïîñî-
áîì ñûðüå ÿâëÿåòñÿ áèîëîãè÷åñêè áåçîïàñíûì.

Ââåäåíèå

Ñåâåðíîå îëåíåâîäñòâî äî íàñòîÿùåãî âðåìåíè îñòàåò-
ñÿ îñíîâíîé ýêîíîìè÷åñêè ðàçâèòîé è ýòíîñîõðàíÿþùåé
îòðàñëüþ àãðîïðîìûøëåííîãî êîìïëåêñà äåâÿòíàäöàòè
öèðêóìïîëÿðíûõ ðåãèîíîâ ÐÔ [1]. Îñîáåííîñòè îòðàñëè
ñâÿçàíû ñ ìíîãî÷èñëåííûìè ïðèðîäíî-êëèìàòè÷åñêèìè,
ãåîãðàôè÷åñêèìè, ýêîíîìè÷åñêèìè è ñîöèàëüíûìè ôàêòî-
ðàìè. Ýêîíîìè÷åñêîé ñîñòàâëÿþùåé îòðàñëè ÿâëÿåòñÿ èñ-
ïîëüçîâàíèå áåäíûõ êîðìàìè àðêòè÷åñêèõ è ñóáàðêòè÷åñ-
êèõ òóíäð, íåïðèãîäíûõ äëÿ äðóãèõ âèäîâ ïðîäóêòèâíûõ
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Abstract. Reindeer antlers are the most valuable and
demanded raw materials for the pharmaceutical and cosmetic
industries. In recent years, the level of antler exports to Asian
countries (China, Hong Kong, etc.) has increased. Harvesting of
organs and tissues for the pharmaceutical and biological industries
is carried out in brucellosis-free farms in accordance with the
requirements of existing veterinary regulations. However, the
specifics of the reindeer herding industry allow for the mixing of
animals from different herds, as well as wild reindeer, with an
unknown immune status for brucellosis. This can lead to the
transmission of the disease among animals and increase the risk
of infections in areas bordering brucellosis-endemic areas. When
harvesting antler raw materials, in order to preserve its quality,
raw antlers are preserved at the collection site by immersion in
hot water. After that, the antlers are weathered, and then frozen
or dried. In the presented work, we had to study the preservation
treatments of raw antlers experimentally contaminated with
brucella, in which the disinfection of raw materials takes place.
As a result of the work carried out with different temperature
conditions, exposure time and the number of dives of experimental
samples, we found that when wet antlers are immersed in water
heated to T = + 80 - +900C, four times leads to 100% inactivation
of brucella. The raw materials processed using this method are
biologically safe.
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æèâîòíûõ [2]. Îëåíåâîäñòâî èãðàåò âàæíóþ ðîëü â îáåñïå-
÷åíèè ïðîäîâîëüñòâåííîé áåçîïàñíîñòè ñåâåðíûõ ðåãèîíîâ
è ïîääåðæàíèè ñîöèàëüíîé ñòàáèëüíîñòè êîðåííîãî íàñå-
ëåíèÿ. Ýêîíîìè÷åñêîå ðàçâèòèå îòðàñëè îáåñïå÷èâàåòñÿ çà
ñ÷åò îáúåìîâ ïðîèçâîäñòâà îëåíåé íà óáîé, ïåðåðàáîòêè
îëåíüåé ïðîäóêöèè; ìîäåðíèçàöèè è óâåëè÷åíèÿ ìîùíîñòè
êîæåâåííî-îáóâíûõ è ìåõîâûõ ïðåäïðèÿòèé [3, 4].

Äëÿ êîðåííûõ ìàëî÷èñëåííûõ íàðîäîâ îëåíè ñîñòàâëÿ-
þò îñíîâó æèçíåîáåñïå÷åíèÿ è âûæèâàíèÿ â ýêñòðåìàëü-
íûõ óñëîâèÿõ Êðàéíåãî Ñåâåðà [5]. Îíè ñëóæàò èñòî÷íèêîì
ïðîäóêòîâ ïèòàíèÿ, ñûðüÿ äëÿ èçãîòîâëåíèÿ îäåæäû (ìàëè-
öû, ÿãóøêè), îáóâè (êèñû), æèëèù (÷óìîâ), ïðåäìåòîâ áûòà
(àðêàí, óïðÿæü è ïð.). Çíà÷èòåëüíîé ñîñòàâëÿþùåé äîõîä-
íîé ÷àñòè îòðàñëè ïîìèìî ýêîëîãè÷åñêè ÷èñòîãî ìÿñà è
ïðîäóêòîâ åãî ïåðåðàáîòêè ÿâëÿåòñÿ ðåàëèçàöèÿ ïàíòîâ, ýí-
äîêðèííî-ôåðìåíòíîãî ñûðüÿ è êðîâè îëåíåé, ïîëüçóþùèõ-
ñÿ îãðîìíûì ñïðîñîì ïðåæäå âñåãî â ñòðàíàõ Àçèè [6, 7].

Â ñâÿçè ñ îñîáåííîñòÿìè âåäåíèÿ îòðàñëè ñåâåðíîãî
îëåíåâîäñòâà, ñòðóêòóðà ñòàäà ôîðìèðóåòñÿ òàê, ÷òî 20 –
25% ñîñòàâëÿþò âçðîñëûå îñîáè, îò êîòîðûõ âîçìîæíî
ïîëó÷àòü ïàíòîâóþ ïðîäóêöèþ, ñîîòâåòñòâóþùóþ ñóùå-
ñòâóþùèì òðåáîâàíèÿì è ãîñóäàðñòâåííûì ñòàíäàðòàì [8].

Ê íà÷àëó 21 âåêà êîëè÷åñòâî äîìàøíèõ ñåâåðíûõ îëå-
íåé, îáèòàþùèõ íà àðêòè÷åñêîé òåððèòîðèè ÐÔ, ñîñòàâëÿ-
ëî áîëåå ïîëóòîðà ìèëëèîíà îñîáåé. Íàèáîëüøàÿ ÷èñëåí-
íîñòü ïîãîëîâüÿ (46%) ðåãèñòðèðóåòñÿ â ßìàëî-Íåíåöêîì
àâòîíîìíîì îêðóãå, êîòîðûé ÿâëÿåòñÿ ëèäåðîì ïî ïðîèçâîä-
ñòâó îëåíèíû è îáåñïå÷åíèþ îòå÷åñòâåííîãî ðûíêà ìÿñíîé
ïðîäóêöèåé, à òàêæå ýêñïîðòó ýíäîêðèííîãî ñûðüÿ [9].

Äàëüíåéøåå ðàçâèòèå îòðàñëè ñåâåðíîãî îëåíåâîäñòâà â
çíà÷èòåëüíîé ñòåïåíè çàâèñèò îò ðîñòà ÷èñëåííîñòè ïîãî-
ëîâüÿ, ýêîíîìè÷åñêèõ ïðåîáðàçîâàíèé â ñåëüñêîõîçÿéñòâåí-
íûõ ïðåäïðèÿòèÿõ ðàçëè÷íûõ ôîðì ñîáñòâåííîñòè, îðãà-
íèçàöèè âåäåíèÿ õîçÿéñòâà, óëó÷øåíèÿ óñëîâèé è ñîâåð-
øåíñòâîâàíèÿ òåõíîëîãè÷åñêèõ ïðîöåññîâ çàãîòîâêè è ïå-
ðåðàáîòêè îëåíèíû, óâåëè÷åíèÿ ýêñïîðòà ìÿñíîé ïðîäóê-
öèè, ýíäîêðèííîãî ñûðüÿ [10, 11]. Çíà÷èòåëüíûì ôàêòî-
ðîì, ñäåðæèâàþùèì ðåíòàáåëüíîñòü îòðàñëè, ÿâëÿåòñÿ íå-
äîïîëó÷åíèå ïðîäóêöèè è ñíèæåíèå å¸ êà÷åñòâà, ÷òî ÷àùå
âñåãî ïðîèñõîäèò ïî ïðè÷èíå ãèáåëè îëåíåé, íåäîïîëó÷å-
íèÿ ïðèïëîäà è ïðåæäåâðåìåííîé âûáðàêîâêè èç-çà áîëåç-
íåé. Íàèáîëüøóþ îïàñíîñòü äëÿ çäîðîâüÿ è æèçíè îëåíåé
ïðåäñòàâëÿþò èíôåêöèîííûå áîëåçíè îáùèå äëÿ ÷åëîâåêà
è æèâîòíûõ. Âåäóùåå ìåñòî â èíôåêöèîííîé ïàòîëîãèè
ñåâåðíûõ îëåíåé çàíèìàåò áðóöåëë¸ç – õðîíè÷åñêè ïðîòåêà-
þùàÿ èíôåêöèÿ, õàðàêòåðèçóþùàÿñÿ ïîðàæåíèåì ñóñòà-
âîâ, ðåïðîäóêòèâíûõ è âíóòðåííèõ îðãàíîâ. Ýêîíîìè÷åñ-
êèé óùåðá îò áðóöåëë¸çà ñêëàäûâàåòñÿ èç ïîòåðü ïðè ïðåæ-
äåâðåìåííîé âûáðàêîâêè æèâîòíûõ, íåäîïîëó÷åíèÿ ìî-
ëîäíÿêà ïî ïðè÷èíå àáîðòîâ è áåñïëîäèÿ, ñíèæåíèÿ êà÷å-
ñòâà ïðîäóêöèè è îãðàíè÷åíèé íà åå ðåàëèçàöèþ.

Îñîáåííîñòÿìè ïðîÿâëåíèÿ ýïèçîîòè÷åñêîãî ïðîöåññà
ïðè áðóöåëë¸çå â ñåâåðíîì îëåíåâîäñòâå ÿâëÿþòñÿ: ñîõðàíå-
íèå ïðèðîäíûõ î÷àãîâ èíôåêöèè â ýíäåìè÷íûõ çîíàõ Êðàé-
íåãî Ñåâåðà çà ñ÷¸ò íàëè÷èÿ èñòî÷íèêà èíôåêöèè ñðåäè
äèêîé ïîïóëÿöèè ñåâåðíûõ îëåíåé, ïîñòîÿííîãî êîíòàêòà
äîìàøíèõ îëåíåé ñ äèêèìè íà ìàðøðóòàõ äâèæåíèÿ è
ñìåøèâàíèÿ ïîãîëîâüÿ ñòàä. Â ýòîé ñâÿçè â ñåâåðíîì îëåíå-
âîäñòâå ñóùåñòâóåò âûñîêàÿ ñòåïåíü ðèñêà çàíîñà âîçáóäè-
òåëÿ áðóöåëë¸çà â áëàãîïîëó÷íûå ñòàäà è ïåðåçàðàæåíèå
âîñïðèèì÷èâîãî ïîãîëîâüÿ [12].

Ìîíèòîðèíã çà ýïèçîîòè÷åñêîé ñèòóàöèåé ïî áðóöåëë¸-
çó ñåâåðíûõ îëåíåé îñóùåñòâëÿþò íà îñíîâàíèè äèàãíîñòè-
÷åñêèõ èññëåäîâàíèé, êîòîðûå ïðîâîäÿò âûáîðî÷íî äëÿ
ãðóïïîâîé îöåíêè â ñîîòâåòñòâèè ñ ðåãëàìåíòîì äåéñòâóþ-
ùèõ íîðìàòèâíûõ äîêóìåíòîâ. Â ñëó÷àå çàíîñà âîçáóäèòå-

ëÿ â áëàãîïîëó÷íîå ñòàäî è çàðàæåíèÿ æèâîòíûõ, èíôèöè-
ðîâàííûå îëåíè ìîãóò äëèòåëüíîå âðåìÿ íàõîäèòüñÿ ñðåäè
çäîðîâîãî ïîãîëîâüÿ, íå ïðîÿâëÿÿ êëèíè÷åñêèõ ïðèçíàêîâ,
áûòü èñïîëüçîâàíû â õîçÿéñòâåííûõ è çîîòåõíè÷åñêèõ öå-
ëÿõ, â òîì ÷èñëå è äëÿ çàãîòîâêè ïàíòîâ è ýíäîêðèííîãî
ñûðüÿ.

Çàãîòîâêó îðãàíîâ è òêàíåé äëÿ ôàðìàöåâòè÷åñêîé è
áèîëîãè÷åñêîé ïðîìûøëåííîñòè îñóùåñòâëÿþò â áëàãîïî-
ëó÷íûõ ïî áðóöåëë¸çó õîçÿéñòâàõ â ñîîòâåòñòâèè ñ òðåáîâà-
íèÿìè ñóùåñòâóþùèõ ïðàâèë. Â ñòàäàõ îëåíåé íà òåððèòî-
ðèÿõ, ãðàíè÷àùèõ ñ î÷àãàìè áðóöåëë¸çà, ïðè çàíîñå èíôåê-
öèè ìîãóò íàõîäèòüñÿ çàðàçèâøèåñÿ æèâîòíûå ñ ëàòåíòíîé
ôîðìîé òå÷åíèÿ èíôåêöèè. Ïîëó÷åííîå îò òàêèõ æèâîòíûõ
ñûðüå, ìîæåò îêàçàòüñÿ â îáùåé ïàðòèè è ïðåäñòàâëÿòü
îïàñíîñòü â ýïèäåìè÷åñêîì è ýïèçîîòè÷åñêîì àñïåêòàõ.
Íàèáîëåå öåííûì è âîñòðåáîâàííûì íà îòå÷åñòâåííîì è
ìèðîâîì ðûíêå ÿâëÿþòñÿ íåîêîñòåíåëûå ðîãà îëåíåé –
ïàíòû [13]. Ïàíòû çàãîòàâëèâàþò îò âçðîñëûõ æèâîòíûõ:
áûêè-êàñòðàòû, ñàìêè è ñàìöû ðàçëè÷íûõ âîçðàñòíûõ ãðóïï.
Èìåííî äàííàÿ êàòåãîðèÿ âçðîñëûõ æèâîòíûõ ïîäâåðæåíà
çàðàæåíèþ áðóöåëë¸çîì ñ ðàçâèòèåì â îðãàíèçìå õðîíè÷åñ-
êè ïðîòåêàþùåãî èíôåêöèîííîãî ïðîöåññà.

Öåëü. Ðàçðàáîòàòü ìåòîäèêó ïðîâåäåíèÿ áàêòåðèîëî-
ãè÷åñêîãî êîíòðîëÿ îáðàçöîâ ñûðûõ ïàíòîâ, ïîëó÷åííûõ íà
òåððèòîðèè, ãðàíè÷àùåé ñ íåáëàãîïîëó÷íîé ïî áðóöåëëåçó
çîíîé, äëÿ ïîâûøåíèÿ ýôôåêòèâíîñòè êîíòðîëÿ êà÷åñòâà è
áåçîïàñíîñòè çàãîòàâëèâàåìîãî ñûðüÿ.

Ìàòåðèàëû è ìåòîäû

Ðàáîòó ïðîâîäèëè â ëàáîðàòîðèè ýêîëîãèè îòäåëà âåòå-
ðèíàðèè è æèâîòíîâîäñòâà (ÂÍÈÈÁÒÆ) Îìñêîãî àãðàðíî-
ãî íàó÷íîãî öåíòðà. Îáúåêòîì èññëåäîâàíèÿ ñëóæèëè îá-
ðàçöû íåîêîñòåíåâøèõ ðîãîâ ñåâåðíûõ îëåíåé (n=50), ïîëó-
÷åííûå îò çäîðîâûõ æèâîòíûõ îëåíåâîä÷åñêîãî õîçÿéñòâà
Õàíòû-Ìàíñèéñêîãî àâòîíîìíîãî îêðóãà, áëàãîïîëó÷íîãî

Ðèñóíîê 1. Êîëè÷åñòâî æèçíåñïîñîáíûõ êëåòîê áðó-
öåëë, ñîõðàíèâøèõñÿ â ïàíòàõ ïðè ðàçíûõ ðåæèìàõ òåðìè-
÷åñêîé îáðàáîòêè (Ò= + 80 0Ñ).

Figure 1. The number of viable Brucella cells preserved in
antlers after different heat treatments (Ò= + 80 0Ñ).

Ðèñóíîê 2. Êîëè÷åñòâî æèçíåñïîñîáíûõ êëåòîê áðó-
öåëë, ñîõðàíèâøèõñÿ â ïàíòàõ ïðè ðàçíûõ ðåæèìàõ òåðìè-
÷åñêîé îáðàáîòêè (Ò= + 90 0Ñ).

Figure 2. The number of viable Brucella cells preserved in
antlers after different heat treatments (Ò= + 90 0Ñ).
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ïî áðóöåëë¸çó â òå÷åíèå íåñêîëüêèõ äåñÿòêîâ ëåò.
Äëÿ ðàçðàáîòêè ìåòîäèêè è îïðåäåëåíèÿ âîçìîæíîñòè

èñïîëüçîâàíèÿ îáðàçöîâ ïàíòîâ â êà÷åñòâå áèîìàòåðèàëà
äëÿ áàêòåðèîëîãè÷åñêîãî êîíòðîëÿ áåçîïàñíîñòè áûëè ïðî-
âåäåíû èññëåäîâàíèÿ ñ ó÷åòîì óñëîâèé òóíäðû, ãäå îñóùå-
ñòâëÿþò çàãîòîâêó, õðàíåíèå è ïðè íåîáõîäèìîñòè ïåðâè÷-
íóþ òåðìè÷åñêóþ îáðàáîòêó ïàíòîâîãî ñûðüÿ.

Ïðè ýêñïåðèìåíòàëüíûõ èññëåäîâàíèÿõ äëÿ êîíòàìè-
íàöèè îáðàçöîâ ïàíòîâ èñïîëüçîâàëè íàòèâíûå êóëüòóðû
ýïèçîîòè÷åñêèõ øòàììîâ áðóöåëë, èäåíòèôèöèðîâàííûõ
êàê B. suis 4 áèîâàð, îáîçíà÷åííûé íàìè B. rangiferi èç
áèîðåñóðñíîé êîëëåêöèè ó÷ðåæäåíèÿ.

Øòàììû èìåþò ðàçëè÷íîå ôèëîãåîãðàôè÷åñêîå ïðîèñ-
õîæäåíèå, íî èäåíòè÷íûå ïî êîìïëåêñó îñíîâíûõ ôåíîòè-
ïè÷åñêèõ, áèîõèìè÷åñêèõ è áèîëîãè÷åñêèõ ïðèçíàêîâ.
Øòàìì ñ óñëîâíûì îáîçíà÷åíèåì B. rangiferi 181 âûäåëåí
îò ñåâåðíîãî îëåíÿ â 1960 ãîäó â Ìàãàäàíñêîé îáëàñòè.
Øòàìì B. rangiferi 8847 ïîëó÷åí íàìè îò ñåâåðíîãî îëåíÿ â
2009 ãîäó íà òåððèòîðèè ßìàëî-Íåíåöêîãî àâòîíîìíîãî
îêðóãà. Îáà øòàììà õðàíÿòñÿ â íàòèâíîì ñîñòîÿíèè â
óñëîâèÿõ èñêóññòâåííûõ ïèòàòåëüíûõ ñðåä, ïîïóëÿöèè ñî-
õðàíÿþò êîìïëåêñ îñíîâíûõ ïðèçíàêîâ, õàðàêòåðíûõ äëÿ
áðóöåëë â òèïè÷íîé S-ôîðìå âèäà B. suis 4 áèîâàðèàíòà.

Äëÿ êîíòàìèíàöèè îáðàçöîâ â ìÿãêóþ òêàíü êàæäîãî
ïàíòà èíúåöèðîâàëè ñóñïåíçèþ èç êóëüòóð áðóöåëë â íå-
ñêîëüêî òî÷åê â îáùåì îáúåìå 1 ìë (109 ÊÎÅ). Îáðàçöû
âûäåðæèâàëè ïðè êîìíàòíîé òåìïåðàòóðå â òå÷åíèå 120
ìèíóò, ïîñëå ÷åãî ïðîèçâîäèëè âûñåâ ñóñïåíçèè èç ïÿòè
òî÷åê êàæäîãî îáðàçöà íà ïèòàòåëüíûå ñðåäû äëÿ êîíòðîëÿ
ïðîèçâåäåííîé êîíòàìèíàöèè.

Îïûòíûå îáðàçöû ïîäâåðãàëè òåðìè÷åñêîìó âîçäåé-
ñòâèþ (800 è 90 0Ñ ñ ýêñïîçèöèåé 2 è 3 ìèíóòû) ñîãëàñíî
óñëîâèÿì òåõíîëîãèè ïåðâè÷íîé îáðàáîòêè ïàíòîâ, èñïîëü-
çóåìîé çàãîòîâèòåëÿìè â óñëîâèÿõ òóíäðû [14]. Äëÿ êàæäî-
ãî îïûòà áûëî îòîáðàíî ïî ïÿòü îáðàçöîâ. Ïîëó÷åííûå
ðåçóëüòàòû ïîäâåðãàëè ìàòåìàòè÷åñêîé îáðàáîòêå ñ îïðå-
äåëåíèåì ñðåäíåãî çíà÷åíèÿ ïî êàæäîé ãðóïïå îáðàçöîâ.

Áàêòåðèîëîãè÷åñêèå èññëåäîâàíèÿ îñóùåñòâëÿëè ñ èñ-
ïîëüçîâàíèåì æèäêèõ (ìÿñî-ïåïòîííûé ïå÷åíî÷íûé áóëü-
îí – ÌÏÏÁ) è ïëîòíûõ (ìÿñî-ïåïòîííûé ãëþêîçî-ãëèöåðè-
íîâûé àãàð – ÌÏÏÃÃÀ, Áðóöåëë àãàð – ÁÀ) ïèòàòåëüíûõ
ñðåä, êóëüòèâèðîâàíèå ïîñåâîâ ïðîâîäèëè â àýðîáíûõ (áåç
çàïàéêè – á/ç) è àíàýðîáíûõ (ïîä çàïàéêîé – ï/ç) óñëîâèÿõ
ïðè òåìïåðàòóðíîì ðåæèìå +37– 38 0Ñ â òå÷åíèå 30 ñóòîê.
Ó÷¸ò ýíåðãèè ðîñòà îñóùåñòâëÿëè ïðè ïðîñìîòðå ïîñåâîâ
÷åðåç 48 – 72 ÷àñà. Äëÿ êîíòðîëÿ äîñòîâåðíîñòè ýêñïåðè-
ìåíòà îñóùåñòâëÿëè ïîñåâ ñóñïåíçèè áèîìàòåðèàëà èç îá-
ðàçöîâ ïàíòîâ, êîíòàìèíèðîâàííûõ áðóöåëëàìè è íå ïîä-
âåðãøèõñÿ âîçäåéñòâèþ ôèçè÷åñêèõ ôàêòîðîâ, íà ýëåêòèâ-
íûå ïèòàòåëüíûå ñðåäû âûøåóêàçàííûìè ìåòîäàìè.

Ðåçóëüòàòû èññëåäîâàíèé

Â ðåçóëüòàòå àíàëèçà íàó÷íûõ ëèòåðàòóðíûõ äàííûõ è
èçó÷åíèÿ òðàäèöèîííûõ ìåòîäîâ îáåççàðàæèâàíèÿ íåîêîñ-
òåíåëîãî ðîãà ïðè íåïîñðåäñòâåííîì íàáëþäåíèè çà òåõíî-
ëîãè÷åñêèì ïðîöåññîì â óñëîâèÿõ òóíäðû îòìå÷åíî, ÷òî
ïðè íàëè÷èè îïðåäåë¸ííûõ îáúåêòèâíûõ ôàêòîðîâ ñ öåëüþ
ñîõðàíåíèÿ êà÷åñòâà çàãîòîâëåííîé ïàíòîâîé ïðîäóêöèè
ïîñëå ñðåçêè ïðîèçâîäÿò ïåðâè÷íóþ îáðàáîòêó ïàíòîâ ìå-
òîäîì ìíîãîêðàòíîãî êðàòêîâðåìåííîãî ïîãðóæåíèÿ â âîäó
îïðåäåë¸ííîé òåìïåðàòóðû.

 Íàøåé çàäà÷åé ÿâëÿëîñü îòðàáîòàòü â ëàáîðàòîðíûõ
óñëîâèÿõ ðåæèì îáåççàðàæèâàíèÿ ïàíòîâ ñõîäíûé ñ ïîëå-
âûì, ïîçâîëÿþùèé ñîõðàíèòü èõ êà÷åñòâî è èíàêòèâèðî-
âàòü ïåðñèñòèðóþùåãî â íèõ âîçáóäèòåëÿ áðóöåëëåçà.

Íà íà÷àëüíîì ýòàïå ýêñïåðèìåíòà îñóùåñòâëÿëè áàêòå-
ðèîëîãè÷åñêèé êîíòðîëü îáðàçöîâ ïàíòîâ (äî êîíòàìèíà-

öèè èõ áðóöåëëàìè è ïîñëå ââåäåíèÿ ñóñïåíçèè êóëüòóðû).
Áèîìàòåðèàë èç ïîëó÷åííûõ îáðàçöîâ ïàíòîâ âûñåâàëè

íà ýëåêòèâíûå ïèòàòåëüíûå ñðåäû (ÌÏÃÃÀ è ÁÀ) è êóëüòè-
âèðîâàëè â òåðìîñòàòå ïðè òåìïåðàòóðå +37 0Ñ, ïîääåðæèâàÿ
àýðîáíûå è àíàýðîáíûå óñëîâèÿ â ïðîáèðêàõ. Â òå÷åíèå
ïåðèîäà íàáëþäåíèÿ (30 ñóòîê) ñðåäû ñ ïîñåâàìè îñòàâàëèñü
ñòåðèëüíûìè, ðîñòà ìèêðîôëîðû íà íèõ íå îáíàðóæèâàëè.

Ñ ïîñåâàìè èç îáðàçöîâ ïàíòîâ, êîíòàìèíèðîâàííûõ
áðóöåëëàìè, ïîñòóïàëè àíàëîãè÷íî. Â òå÷åíèå 7 ñóòîê êóëü-
òèâèðîâàíèÿ îòìå÷àëè ðîñò âî âñåõ 20 (100%) ïðîáèðêàõ.
Ýòî ñâèäåòåëüñòâîâàëî î æèçíåñïîñîáíîñòè êëåòîê áðó-
öåëë, ââåäåííûõ â âèäå ñóñïåíçèè â ìÿãêèå òêàíè ïàíòîâ.

Â ïåðâîì îïûòå ýêñïåðèìåíòàëüíûå îáðàçöû ïîäâåðãà-
ëèñü ïîãðóæåíèþ â âîäó, íàãðåòóþ äî òåìïåðàòóðû +80 0Ñ
îäíîêðàòíî íà 2 ìèíóòû.  Êóëüòóðà B. rangiferi 181 ïðè ýòîì
ðåæèìå ñîõðàíÿëà æèçíåñïîñîáíîñòü âî âñåõ 20 ïðîáèðêàõ
(100% ñëó÷àåâ). Â ïîïóëÿöèè êóëüòóðû B. rangiferi 8847
æèçíåñïîñîáíîñòü ñîõðàíèëè 90% øòàììîâ (18 ïðîáèðîê ñ
ðîñòîì). Ïðè âûñåâå íà ïèòàòåëüíûå ñðåäû ìàòåðèàëà èç
îáðàçöîâ ïàíòîâ ïîñëå âîçäåéñòâèÿ òåìïåðàòóðû +80 0Ñ ñ
ýêñïîçèöèåé 3 ìèí. ðîñò êóëüòóðû B. rangiferi 181 îòìå÷àëè
â 40% ïðîáèðîê (n=8), à êóëüòóðû B. rangiferi 8847 â 90%
ïðîáèðîê (n=18) (Ðèñóíîê 1).

 Ïðè îïðåäåëåíèè âûæèâàåìîñòè áðóöåëë âî âòîðîì
îïûòå ïðè äâóêðàòíîì ïîãðóæåíèè îáðàçöîâ ïàíòîâ â âîäÿ-
íóþ áàíþ ïðè òåìïåðàòóðå +800Ñ â òå÷åíèå 2-õ ìèíóò
æèçíåñïîñîáíîñòü ñîõðàíÿëè êëåòêè êóëüòóðû øòàììà B.
rangiferi 181 âî âñåõ 20 ïðîáèðêàõ (100%). Êëåòêè êóëüòóðû
B. rangiferi 8847 èìåëè ñïîñîáíîñòü ê ðîñòó â 18 ïðîáèðêàõ
(90%). Ïðè óâåëè÷åíèè ýêñïîçèöèè âîçäåéñòâèÿ äî 3 ìèíóò
â ýòîì æå òåìïåðàòóðíîì ðåæèìå ðåãèñòðèðîâàëè èíàêòè-
âàöèþ êëåòîê áðóöåëë â áîëüøåé ÷àñòè îáðàçöîâ ïàíòîâ.
Ðîñò êóëüòóð øòàììà B. rangiferi 181 îòìå÷àëè â 12 ïðîáèð-
êàõ (60%), êëåòîê êóëüòóðû B. rangiferi 8847 â 3 ïðîáèðêàõ
(15%). Ïðè òðåõêðàòíîì ïîãðóæåíèè îáðàçöîâ ïàíòîâ â
âîäó ñ T=+80  0Ñ â òå÷åíèå 2-õ ìèíóò (Îïûò 3) æèçíåñïîñîá-
íîñòü áðóöåëë çíà÷èòåëüíî ñîêðàùàëàñü. Ðîñò êóëüòóð øòàì-
ìà B. rangiferi 181 è B. rangiferi 8847 îòìå÷àëè â 4 ïðîáèðêàõ
(20%). Ïðè óâåëè÷åíèè âðåìåíè ýêñïîçèöèè äî òðåõ ìèíóò
ðîñò êóëüòóðû B. rangiferi 181 ïðîÿâëÿëñÿ â 3-õ ïðîáèðêàõ
(15%), à â ïîñåâàõ ñ êóëüòóðîé B. rangiferi 181 âî âñåõ
ïðîáèðêàõ ñðåäà îñòàâàëàñü ñòåðèëüíîé. ×åòûðåõêðàòíîå
ïîãðóæåíèå îáðàçöîâ ïàíòîâ, êîíòàìèíèðîâàííûõ áðóöåë-
ëàìè, ïðè T=+80 0Ñ, ïðèâåëî ê óòðàòå æèçíåñïîñîáíîñòè
100% ìèêðîîðãàíèçìîâ ïðè ýêñïîçèöèè 2 è 3 ìèíóòû.

Ñëåäóþùóþ ñåðèþ îïûòîâ ïðîâîäèëè ïðè òåìïåðàòóð-
íîì ðåæèìå + 90 0Ñ. Ïðè îäíîêðàòíîì ïîãðóæåíèè îáðàç-
öîâ ïàíòîâ â âîäÿíóþ áàíþ íà 2 ìèíóòû (Îïûò 5) êëåòêè
áðóöåëë ñîõðàíÿëè æèçíåñïîñîáíîñòü: êóëüòóðû øòàììà B.
rangiferi 181 – â êîëè÷åñòâå 9 ïðîáèðîê (45%), êóëüòóðû B.
rangiferi 8847 – â êîëè÷åñòâå 6 (30%).

Ïîñëå òð¸õìèíóòíîé ýêñïîçèöèè èç 20 ïðîáèðîê ñ ïîñå-
âàìè ðîñò êóëüòóðû øòàììîâ îòìå÷àëè B. rangiferi 181
òàêæå â 9 ïðîáèðêàõ (45%), B. rangiferi 8847 â 5 ïðîáèðêàõ
(25%) (Ðèñóíîê 2).

Â 6 îïûòå îáðàçöû ïîãðóæàëè ãîðÿ÷óþ âîäó äâóêðàòíî.
Ïðè ýêñïîçèöèè â òå÷åíèå 2 ìèíóò æèçíåñïîñîáíûìè îñòà-
ëèñü êóëüòóðû øòàììîâ: B. rangiferi 181 – 9 îáðàçöîâ (45%),
B. rangiferi 8847 – 3 îáðàçöà (15%). Ïðè òð¸õêðàòíîì
ïîãðóæåíèè îáðàçöîâ ïàíòîâ â âîäó (Ò=+90 0Ñ) ðîñò êëåòîê
îòìå÷àëè òîëüêî ó B. rangiferi 181 ïðè äâóõìèíóòíîé ýêñïî-
çèöèè â 5 ïðîáèðêàõ (25%), ïðè òðåõìèíóòíîé ýêñïîçèöèè
â 4 ïðîáèðêàõ (20%) (Îïûò 7). ×åòûðåõêðàòíîå ïîãðóæåíèå
êîíòàìèíèðîâàííûõ îáðàçöîâ ïàíòîâ â âîäó ïðè äâóõ- è
òðåõìèíóòíîé ýêñïîçèöèè âûçûâàëî ãèáåëü áðóöåëë âî âñåõ
èññëåäóåìûõ îáðàçöàõ (100%).
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Çàêëþ÷åíèå

Íà îñíîâàíèè ðåçóëüòàòîâ ýêñïåðèìåíòàëüíûõ èññëå-
äîâàíèé ñëåäóåò îòìåòèòü, ÷òî â òêàíÿõ íåîêîñòåíåâøèõ
ðîãîâ ñåâåðíûõ îëåíåé âîçìîæíà ëîêàëèçàöèÿ âîçáóäèòåëÿ
áðóöåëë¸çà ñåâåðíûõ îëåíåé. Îïðåäåëåíà âîçìîæíîñòü èñ-
ïîëüçîâàíèÿ íåîêîñòåíåâøèõ ðîãîâ â êà÷åñòâå îáúåêòà äëÿ
áàêòåðèîëîãè÷åñêîãî èññëåäîâàíèÿ íà áðóöåëë¸ç. Ïðè ïî-
ñåâàõ íà èñêóññòâåííûå ïèòàòåëüíûå ñðåäû ìîæåò áûòü
èñïîëüçîâàíà ñóñïåíçèÿ èç ìÿãêèõ òêàíåé íåîêîñòåíåëîãî
ðîãà. Â ýêñïåðèìåíòàëüíûõ îïûòàõ âîñïðîèçâåäåíà òåõíî-
ëîãèÿ ïåðâè÷íîé òåðìè÷åñêîé îáðàáîòêè ïàíòîâ ñåâåðíûõ
îëåíåé, ïðèðàâíåííàÿ ê óñëîâèÿì òóíäðû, ñ öåëüþ èõ îáåç-
çàðàæèâàíèÿ. Ïðîâåä¸ííûå èññëåäîâàíèÿ ïîçâîëèëè óñòà-
íîâèòü, ÷òî â ïàíòàõ ñåâåðíûõ îëåíåé, êîíòàìèíèðîâàííûõ
áðóöåëëàìè, 100% ãèáåëü âîçáóäèòåëÿ ïðîèñõîäèò â ðåæè-
ìå ÷åòûðåõêðàòíîãî ïîãðóæåíèÿ â âîäó, íàãðåòóþ äî + 80 è
+90 0Ñ ïðè äâóõ è òðåõìèíóòíîé ýêñïîçèöèè. Òàêèì îáðà-
çîì, ñëåäóåò îòìåòèòü, ÷òî ìåòîä áàêòåðèîëîãè÷åñêîãî èñ-
ñëåäîâàíèÿ îáðàçöîâ ïàíòîâ ñåâåðíûõ îëåíåé ìîæåò áûòü
èñïîëüçîâàí êàê òåñò êîíòðîëÿ êà÷åñòâà è áåçîïàñíîñòè
íåîêîñòåíåâøèõ ðîãîâ ñåâåðíûõ îëåíåé, çàãîòàâëèâàåìûõ
íà òåððèòîðèè, ãðàíè÷àùåé ñ î÷àãàìè èíôåêöèè è ýíäåìè÷-
íûìè ïî áðóöåëë¸çó çîíàìè.Áàêòåðèîëîãè÷åñêèé òåñò-êîí-
òðîëü ïàíòîâ ñåâåðíûõ îëåíåé ïîçâîëèò èñêëþ÷èòü èç îá-
ùåé ïàðòèè çàãîòàâëèâàåìîãî ñûðüÿ ñûðûå ðîãà, ïîëó÷åí-
íûå îò èíôèöèðîâàííûõ æèâîòíûõ, òåì ñàìûì îáåñïå÷èòü
áåçîïàñíîñòü ïàíòîâîé ïðîäóêöèè.
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Ðåçþìå. Â íàó÷íîé ïóáëèêàöèè îòðàæåíû ðåçóëüòàòû
èñïîëüçîâàíèÿ ïðîáèîòè÷åñêîãî ïðåïàðàòà Ýíçèìñïîðèí â
ðàöèîíå ìîëîäíÿêà êðîëèêîâ ôðàíöóçñêîé ñåëåêöèè Õè-
êîëü. Ýêñïåðèìåíò áûë ïðîâåäåí â 2024 ãîäó íà áàçå ÎÎÎ
"Ëèïåöêèé êðîëèê", ãäå ôîðìèðîâàëèñü ãðóïïû èç êëèíè-
÷åñêè çäîðîâûõ æèâîòíûõ, îòîáðàííûõ â âîçðàñòå 30 äíåé

The effectiveness of the use of the
probiotic drug Enzymsporin in the
cultivation of rabbits
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Abstract. The scientific publication reflects the results of
the use of the probiotic drug Enzymsporin in the diet of young
rabbits of the French selection Hikol. The experiment was
conducted in 2024 on the basis of Lipetsk Rabbit LLC, where
groups of clinically healthy animals were formed, selected at the
age of 30 days after seating from rabbits using the pair-analogue
method. The effect of a probiotic drug on the safety, dynamics of
live weight of rabbits, their growth, feed consumption, as well as
metabolic processes occurring in the body by evaluating the
general and biochemical analysis of rabbit blood was studied.
The introduction of the probiotic drug Enzimsporin into the
composition of a full-fledged granular compound feed when
growing young rabbits in the amount of 0.6 kg /t and 0.8 kg / t
contributed to an increase in the safety of livestock in the
experimental group receiving a probiotic drug at a dosage of 0.8
kg per ton of compound feed by 6.67%, an increase in live weight
gains in the experimental groups by 6.15 and 13.12%. The
consumption of compound feed for the entire period of rearing by
rabbits of the experimental groups was lower than in the control
group by 5.74% and 6.59%. In a study conducted to evaluate the
effectiveness of certain conditions of detention, there was a
noticeable increase in conversion rates among two experimental
groups of rabbits. So, in the first group, the increase in conversion
reached 2.11 kg, and in the second - 1.97 kg. This result was
accompanied by positive changes in the metabolic processes of
animals, which, in turn, contributed to the stimulation of
hematopoiesis processes. Specifically, in the first experimental
group, the level of red blood cells exceeded the indicators of the
control group by 6.99%, and in the second - by 11.38%. In
addition, an increase in hemoglobin levels was recorded by
8.57% in the first group and by 16.79% in the second group of
the experiment. At the same time, the maximum positive results
were noted in the experimental group of rabbits receiving the
probiotic drug Enzymsporin in a dosage of 0.8 kg per ton of feed
as part of the compound feed.
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ïîñëå ðàññàäêè îò êðîëü÷èõ ñ èñïîëüçîâàíèåì ìåòîäà ïàð-àíàëîãîâ. Èçó÷åíî
âëèÿíèå ïðîáèîòè÷åñêîãî ïðåïàðàòà íà ñîõðàííîñòü, äèíàìèêó æèâîé ìàññû
êðîëèêîâ, èõ ïðèðîñò, ïîåäàåìîñòü êîìáèêîðìà, à òàêæå îáìåííûå ïðîöåññû
ïðîòåêàþùèå â îðãàíèçìå ïóòåì îöåíêè îáùåãî è áèîõèìè÷åñêîãî àíàëèçà
êðîâè êðîëèêîâ. Ââåäåíèå ïðîáèîòè÷åñêîãî ïðåïàðàòà Ýíçèìñïîðèí â ñîñòàâ
ïîëíîðàöèîííîãî ãðàíóëèðîâàííîãî êîìáèêîðìà ïðè âûðàùèâàíèè ìîëîäíÿ-
êà êðîëèêîâ â êîëè÷åñòâå 0,6 êã/ò è 0,8 êã/ò ñïîñîáñòâîâàëî ïîâûøåíèþ
ñîõðàííîñòè ïîãîëîâüÿ â îïûòíîé ãðóïïå, ïîëó÷àâøåé ïðîáèîòè÷åñêèé ïðåïà-
ðàò â äîçèðîâêå 0,8 êã íà ò êîìáèêîðìà íà 6,67 %, óâåëè÷åíèþ ïðèðîñòîâ æèâîé
ìàññû â îïûòíûõ ãðóïïàõ íà 6,15 è 13,12 %. Ðàñõîä êîìáèêîðìà  çà âåñü ïåðèîä
âûðàùèâàíèÿ êðîëèêàìè îïûòíûõ ãðóïï áûë íèæå, ÷åì â êîíòðîëüíîé ãðóïïå
íà 5,74  è 6,59%. Â èññëåäîâàíèè, ïðîâåäåííîì ñ öåëüþ îöåíêè ýôôåêòèâíîñòè
îïðåäåëåííûõ óñëîâèé ñîäåðæàíèÿ, íàáëþäàëñÿ çàìåòíûé ðîñò ïîêàçàòåëåé
êîíâåðñèè ñðåäè äâóõ ýêñïåðèìåíòàëüíûõ ãðóïï êðîëèêîâ. Òàê, â ïåðâîé
ãðóïïå óâåëè÷åíèå êîíâåðñèè äîñòèãëî 2,11 êã, à âî âòîðîé – 1,97 êã. Ýòîò
ðåçóëüòàò ñîïðîâîæäàëñÿ ïîëîæèòåëüíûìè èçìåíåíèÿìè â ìåòàáîëè÷åñêèõ
ïðîöåññàõ æèâîòíûõ, ÷òî, â ñâîþ î÷åðåäü, ñïîñîáñòâîâàëî ñòèìóëÿöèè ïðîöåñ-
ñîâ êðîâåòâîðåíèÿ. Êîíêðåòíî, â ïåðâîé ýêñïåðèìåíòàëüíîé ãðóïïå óðîâåíü
ýðèòðîöèòîâ ïðåâûñèë ïîêàçàòåëè êîíòðîëüíîé ãðóïïû íà 6,99%, à âî âòîðîé
– íà 11,38%. Êðîìå òîãî, çàôèêñèðîâàíî óâåëè÷åíèå óðîâíÿ ãåìîãëîáèíà íà
8,57% â ïåðâîé ãðóïïå è íà 16,79% âî âòîðîé ãðóïïå ýêñïåðèìåíòà. Ïðè ýòîì
ìàêñèìàëüíûå ïîëîæèòåëüíûå ðåçóëüòàòû îòìå÷åíû â îïûòíîé ãðóïïå êðîëè-
êîâ, ïîëó÷àâøèõ â ñîñòàâå êîìáèêîðìà ïðîáèîòè÷åñêèé ïðåïàðàò Ýíçèìñïî-
ðèí â äîçèðîâêå 0,8 êã íà ò êîðìà.

Ââåäåíèå

Ìÿñî êðîëèêà – îòëè÷íûé èñòî÷íèê âûñîêîêà÷åñòâåííûõ áåëêîâ, íåçàìå-
íèìûõ æèðíûõ êèñëîò, âèòàìèíîâ è ìèíåðàëîâ, êîòîðûé ìîæíî äîïîëíèòåëü-
íî îáîãàòèòü ñ ïîìîùüþ ðàçëè÷íûõ ìåòîäîâ ñîäåðæàíèÿ è êîðìîâûõ äîáàâîê.
Ïîâûøåíèå îñâåäîìë¸ííîñòè î ïèòàòåëüíîé öåííîñòè, ïîëîæèòåëüíîì âëèÿ-
íèè íà çäîðîâüå è ïðîèçâîäñòâåííîé öåïî÷êå, ðàçðàáîòêà ïåðåðàáîòàííûõ
ìÿñíûõ ïðîäóêòîâ è ñîáëþäåíèå íàäëåæàùèõ óñëîâèé ñîäåðæàíèÿ æèâîòíûõ
ïðè ðàçâåäåíèè êðîëèêîâ ìîãóò ïîâûñèòü ïîïóëÿðíîñòü ýòîãî ïðîäóêòà ñðåäè
ïîòðåáèòåëåé.

Êðîëèêîâ îòëè÷àåò îò äðóãèõ âèäîâ æèâîòíûõ èõ âûñîêàÿ ðåïðîäóêòèâíàÿ
ñïîñîáíîñòü, êîðîòêèé ïåðèîä ñóêðîëüíîñòè è ïðåâîñõîäíûé õèìè÷åñêèé
ñîñòàâ ìÿñà, êîòîðûå äåìîíñòðèðóþò èõ ïîòåíöèàë â êà÷åñòâå àëüòåðíàòèâíîãî
ìÿñà äëÿ óñòîé÷èâîãî ðàçâèòèÿ. Êðîëèêè îáëàäàþò áîëüøèì ïîòåíöèàëîì äëÿ
ïðîèçâîäñòâà ìÿñà è ìîãóò ñûãðàòü âàæíóþ ðîëü â îáåñïå÷åíèè ãëîáàëüíîé
ïðîäîâîëüñòâåííîé áåçîïàñíîñòè, à òàêæå â ðàçâèòèè ýêîíîìèêè ñëàáîðàçâè-
òûõ è ðàçâèâàþùèõñÿ ñòðàí [18].

Â ñîâðåìåííîì ìèðå èçìåíÿåòñÿ âçàèìîäåéñòâèå ìåæäó ðàçíûìè ýêîëîãè-
÷åñêèìè íèøàìè, ïîä àíòðîïîãåííûì ôàêòîðîì, îäíàêî ýòî ïîçâîëÿåò íàì
èñïîëüçîâàòü âîçìîæíîñòè ïðèðîäû äëÿ ñâîèõ íóæä, âíîñÿ îïðåäåëåííûå
êîððåêòèâû. Êðîëèêîâîäñòâî ñòàíîâèòñÿ âñ¸ áîëåå âàæíûì, îñîáåííî â ðàçâè-

âàþùèõñÿ ñòðàíàõ, ïîñêîëüêó åãî ìîæíî
àäàïòèðîâàòü ê èìåþùèìñÿ íà ìåñòàõ
êîðìîâûì ðåñóðñàì. Íåñìîòðÿ íà ýòîò
ðîñò, êðîëèêîâîäñòâî ñòàëêèâàåòñÿ ñ ñå-
ðü¸çíûìè ïðîáëåìàìè, îñîáåííî ñ òî÷êè
çðåíèÿ ðåíòàáåëüíîñòè. Çàòðàòû íà êîð-
ìà ÿâëÿþòñÿ íàèáîëåå âàæíîé ñîñòàâëÿ-
þùåé ñåáåñòîèìîñòè, íà êîòîðóþ ïðèõî-
äèòñÿ ïðèìåðíî 60–70% îò îáùåé ñòî-
èìîñòè ïðîèçâîäñòâà. Ïðè ýòîì ìåñòíûå
êîðìà ÷àñòî íå ñïîñîáíû ïîëíîñòüþ îáåñ-
ïå÷èòü ïîòðåáíîñòü æèâîòíûõ â âèòàìè-
íàõ è ìèíåðàëàõ, ÷òî ïðèâîäèò ê ðàçâè-
òèþ ðàçëè÷íûõ çàáîëåâàíèé è ïîòåðå
îñîáåé èëè ñíèæåíèþ êîíå÷íîãî âûõîäà
ïðîäóêòà, Ïðèìåíåíèå âèòàìèííî-ìèíå-
ðàëüíûõ êîìïëåêñîâ ñíèæàåò ðèñê ðàç-
âèòèÿ íåçàðàçíûõ çàáîëåâàíèé è ñíèæå-
íèå èììóíèòåòà, îäíàêî äàííûå ìåðîï-
ðèÿòèÿ òàêæå âåñüìà çàòðàòíû è òðóäî-
åìêè äëÿ õîçÿéñòâ â ñâÿçè ñ îñîáåííîñòÿ-
ìè ïðåïàðàòîâ è ìåòîäîâ èõ ïðèìåíåíèÿ
[20, 21, 22].

Ýòè ôàêòîðû ïîä÷¸ðêèâàþò îñòðóþ
íåîáõîäèìîñòü ïîâûøåíèÿ ýôôåêòèâíî-
ñòè èñïîëüçîâàíèÿ êîðìîâ. Â ýòîì êîí-
òåêñòå ïåðñïåêòèâíûì ÿâëÿþòñÿ àñïåêòû
ïîâûøåíèÿ êà÷åñòâà êðîëè÷üåãî ìÿñà,
îïòèìèçàöèè îáìåííûõ ïðîöåññîâ ïó-
òåì âêëþ÷åíèÿ â ïðîèçâîäñòâåííûé öèêë
áèîäîáàâîê ñòèìóëèðóþùèõ ðîñò è ðàç-
âèòèå îðãàíèçìà æèâîòíûõ è îêàçûâàþ-
ùèõ îïîñðåäîâàííîå âëèÿíèå íà ïîêàçà-
òåëè ìÿñíîé ïðîäóêòèâíîñòè [5, 16, 17,
19, 23].

Îñíîâîïîëàãàþùèì àñïåêòîì â ïðî-
öåññå ðàçìíîæåíèÿ êðîëèêîâ ÿâëÿåòñÿ
îáåñïå÷åíèå è ïîääåðæêà èõ èììóííîé
ñèñòåìû íà ïðîòÿæåíèè âñåãî ïåðèîäà èõ
ðîñòà, îñîáåííî êðèòè÷íûì ñòàíîâèòñÿ
ýòîò ìîìåíò âî âðåìÿ îòëó÷åíèÿ ïîòîì-
ñòâà îò ìàòåðè, êîãäà íàáëþäàåòñÿ ïîâû-
øåííûé óðîâåíü ñòðåññà ó æèâîòíûõ, ÷òî,
â ñâîþ î÷åðåäü, ïðèâîäèò ê çàìåäëåíèþ
èõ ðîñòîâûõ ïðîöåññîâ. Â ýòîò ïåðèîä
îñîáî àêòóàëèçèðóåòñÿ ïîòðåáíîñòü â
ïðèìåíåíèè àíòèáèîòèêîâ â êà÷åñòâå
êîðìîâûõ äîáàâîê, êîòîðûå, õîòÿ è ñïî-
ñîáñòâóþò ïîäàâëåíèþ ðàçâèòèÿ ïàòî-
ãåííûõ ìèêðîîðãàíèçìîâ, îäíàêî ïðè-
âîäÿò ê èõ àêêóìóëÿöèè â îðãàíèçìå êðî-
ëèêîâ. Ýòî, â ñâîþ î÷åðåäü, ñíèæàåò áå-
çîïàñíîñòü ïðîèçâîäèìîé ïðîäóêöèè
ìÿñíîãî òèïà. [1, 6, 10, 14, 24].

Â ïðîìûøëåííîì æèâîòíîâîäñòâå
ïðîáëåìû ñî çäîðîâüåì, ñâÿçàííûå ñ ïà-
òîëîãèÿìè êèøå÷íèêà, ÿâëÿþòñÿ îñíîâ-
íîé ïðè÷èíîé ñìåðòíîñòè è ñíèæåíèÿ
òåìïîâ ðîñòà, îñîáåííî ó ðàñòóùèõ êðî-
ëèêîâ. Â 2006 ãîäó ïîëíûé çàïðåò íà
èñïîëüçîâàíèå àíòèáèîòèêîâ â êà÷åñòâå
ñòèìóëÿòîðîâ ðîñòà ïðèâë¸ê âíèìàíèå ê
ïðîáèîòèêàì êàê âîçìîæíûì àëüòåðíà-
òèâàì äëÿ óëó÷øåíèÿ ïðîäóêòèâíîñòè è
ñîñòîÿíèÿ çäîðîâüÿ ñêîòà. Â êà÷åñòâå
àëüòåðíàòèâû èñïîëüçîâàíèþ àíòèáèî-
òèêîâ â êîðìàõ äëÿ æèâîòíûõ, ïðåäëàãà-



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" ¹2-2025

   61

 Journal "Veterinaria i kormlenie"

åòñÿ ïðèìåíåíèå ïðîáèîòèêîâ. Ýòè âåùåñòâà äåìîíñòðèðó-
þò àêòèâíîñòü â îòíîøåíèè ïîäàâëåíèÿ ïàòîãåííûõ ìèêðî-
îðãàíèçìîâ. Îíè òàêæå ñïîñîáñòâóþò ðåãóëèðîâàíèþ ìåòà-
áîëè÷åñêèõ ïðîöåññîâ â îðãàíèçìå æèâîòíûõ [2, 15].

Ïðîáèîòèêè îêàçàëèñü ýôôåêòèâíûìè äëÿ êðîëèêîâ è
äðóãèõ âèäîâ æèâîòíûõ, âûðàùèâàåìûõ â íåáëàãîïðèÿò-
íûõ óñëîâèÿõ, õîòÿ ìåõàíèçì, ëåæàùèé â îñíîâå óëó÷øåíèÿ
ïîêàçàòåëåé è ñîñòîÿíèÿ æèâîòíûõ, îñòà¸òñÿ ÷àñòè÷íî
íåîáúÿñí¸ííûì. Åñòü äîêàçàòåëüñòâà òîãî, ÷òî ïðîáèîòèêè
äåéñòâóþò â îñíîâíîì çà ñ÷¸ò êîíêóðåíöèè ñ êèøå÷íûìè
ïàòîãåíàìè, óðàâíîâåøèâàÿ ìèêðîáèîòó êèøå÷íèêà, ìîäó-
ëèðóÿ ñèñòåìíóþ è ñëèçèñòóþ èììóííóþ ñèñòåìû è âëèÿÿ
íà êèøå÷íûé áàðüåð [2, 10, 11].

Ïðîáèîòè÷åñêàÿ íàóêà âîçíèêëà êàê èííîâàöèîííîå
íàïðàâëåíèå, íàõîäÿùåå ïðèìåíåíèå â àãðàðíîé îòðàñëè
êàê àëüòåðíàòèâíûé ìåòîä áîðüáû ñ èíôåêöèÿìè áåç èñ-
ïîëüçîâàíèÿ àíòèáèîòèêîâ, à òàêæå ñëóæèò ñðåäñòâîì ïðî-
ôèëàêòèêè çàáîëåâàíèé ó ÷åëîâåêà. Ðàçðàáîòêà ïðîáèîòè-
êîâ îñóùåñòâëÿåòñÿ ñ êîììåð÷åñêîé öåëüþ, âêëþ÷àÿ èõ
ââåäåíèå â ðàöèîí ÷åëîâåêà â âèäå íîâûõ âèäîâ ïèùåâûõ
ïðîäóêòîâ èëè äîáàâîê, è â àíèìàëèñòè÷åñêóþ ïðàêòèêó
÷åðåç êîðìà äëÿ ïðåäîòâðàùåíèÿ ðàñïðîñòðàíåíèÿ ãàñòðî-
èíòåñòèíàëüíûõ ïàòîãåíîâ. Ñðåäè áîëüøîãî êîëè÷åñòâà
ïðîáèîòè÷åñêèõ ïðîäóêòîâ, èñïîëüçóåìûõ ñåãîäíÿ, åñòü
ñïîðîîáðàçóþùèå áàêòåðèè, â îñíîâíîì èç ðîäà Bacillus.
Áûëî äîêàçàíî [1], ÷òî ýòè ïðîäóêòû, èñïîëüçóåìûå â îñ-
íîâíîì â ôîðìå ñïîð, ïðåäîòâðàùàþò æåëóäî÷íî-êèøå÷-
íûå ðàññòðîéñòâà.

Ïðèìåíåíèå ïðîáèîòè÷åñêèõ äîáàâîê â ïðàêòèêå êðî-
ëèêîâîäñòâà ñòàëêèâàåòñÿ ñ îïðåäåëåííûìè îãðàíè÷åíèÿ-
ìè, îáóñëîâëåííûìè îòñóòñòâèåì âñåñòîðîííèõ èññëåäîâà-
íèé èõ âëèÿíèÿ íà çäîðîâüå êðîëèêîâ è êà÷åñòâî ïîëó÷àå-
ìîãî îò íèõ ìÿñà. Ñóùåñòâóåò íàñóùíàÿ íåîáõîäèìîñòü â
ðàçðàáîòêå íàó÷íî ïîäêðåïëåííûõ ðóêîâîäñòâ ïî ýôôåê-
òèâíîìó âûáîðó ïðîáèîòèêîâ. Òàêèå ðóêîâîäñòâà äîëæíû
ñïîñîáñòâîâàòü îïòèìèçàöèè ìèêðîáíîé ôëîðû æåëóäî÷íî-
êèøå÷íîãî òðàêòà êðîëèêîâ, ÷òî, â êîíå÷íîì èòîãå, ïðåäïî-
ëàãàåò óëó÷øèòü ìÿñíûå êà÷åñòâà, ôèçèîëîãè÷åñêîå ñîñòî-
ÿíèå æèâîòíûõ è õàðàêòåðèñòèêè ïðîèçâîäèìîãî ìÿñà.

Ïðîáèîòèêè îáû÷íî îïðåäåëÿþòñÿ êàê "êîðìîâûå äî-
áàâêè ñ æèâûìè ìèêðîîðãàíèçìàìè, êîòîðûå ìîãóò ïðèíå-
ñòè ïîëüçó õîçÿèíó, óëó÷øàÿ åãî êèøå÷íûé áàëàíñ [3, 4, 8,
13]. Ïðîáèîòè÷åñêèå ïðåïàðàòû êëàññèôèöèðóþòñÿ â çàâè-

ñèìîñòè îò èõ ïðåäíàçíà÷åíèÿ äëÿ äâóõ îñíîâíûõ ãðóïï:
ïðèìåíÿåìûõ â âåòåðèíàðèè è ïðåäíàçíà÷åííûõ äëÿ ÷åëî-
âåêà ïîòðåáëåíèÿ. Â êîíòåêñòå âåòåðèíàðíîãî ïðèìåíåíèÿ,
ïðîáèîòèêè âûñòóïàþò êàê çàìåíèòåëè àíòèáèîòèêîâ, âû-
ïîëíÿÿ ôóíêöèþ ñòèìóëÿöèè ðîñòà æèâîòíûõ. Â 2000 ãîäó
Äàíèÿ ñòàëà ïåðâîé ñòðàíîé, çàïðåòèâøåé èñïîëüçîâàíèå
àíòèáèîòèêîâ êàê ñòèìóëÿòîðîâ ðîñòà â îòðàñëè ñâèíîâîä-
ñòâà, â òî âðåìÿ êàê ê 2006 ãîäó â Åâðîïå íà÷àëè ðàññìàòðè-
âàòüñÿ ìåðû ïî ïîëíîìó çàïðåùåíèþ àíòèáèîòèêîâ â êîð-
ìëåíèè æèâîòíûõ. Â ñâÿçè ñ ýòèì, ïîèñê è ðàçðàáîòêà
íîâûõ ïðîáèîòè÷åñêèõ ñðåäñòâ, êîòîðûå ìîãëè áû ïîëó-
÷èòü ëèöåíçèþ äëÿ èñïîëüçîâàíèÿ â ñåëüñêîõîçÿéñòâåííîé
îòðàñëè, ïðèîáðåòàþò îñîáóþ àêòóàëüíîñòü.

Íà äàííûé ìîìåíò íå ñóùåñòâóåò åäèíîãî êëàññà ïðîáè-
îòèêîâ, îäíàêî ñðåäè íàèáîëåå èçâåñòíûõ ìîæíî âûäåëèòü
ìîëî÷íîêèñëûå áàêòåðèè, òàêèå êàê âèäû Lactobacillus. Ýòè
áàêòåðèè â íîðìå ïðèñóòñòâóþò â æåëóäî÷íî-êèøå÷íîì
òðàêòå (ÆÊÒ) ÷åëîâåêà è æèâîòíûõ, è ñóùåñòâóåò ñìóòíîå
ïðåäñòàâëåíèå î òîì, ÷òî èñïîëüçîâàíèå ìåñòíûõ èëè êîì-
ìåíñàëüíûõ ìèêðîîðãàíèçìîâ êàêèì-òî îáðàçîì âîññòà-
íàâëèâàåò åñòåñòâåííóþ ìèêðîôëîðó êèøå÷íèêà. Âòîðîé
êëàññ âêëþ÷àåò áàêòåðèè, êîòîðûå â íîðìå íå ïðèñóòñòâóþò
â ÆÊÒ. Â ãðóïïó àëëîõòîííûõ ïðîáèîòè÷åñêèõ ìèêðîîðãà-
íèçìîâ âõîäÿò ñïîðîîáðàçóþùèå áàêòåðèè, îáû÷íî îòíî-
ñÿùèåñÿ ê ðîäó Bacillus. Â äàííîì ñëó÷àå ïðîäóêò èñïîëüçó-
åòñÿ â ôîðìå ñïîð.

Ïðîáèîòèêè – ýòî æèâûå ìèêðîîðãàíèçìû, êîòîðûå
ïðè óïîòðåáëåíèè â äîñòàòî÷íîì êîëè÷åñòâå ïðèíîñÿò ïîëüçó
äëÿ çäîðîâüÿ õîçÿèíà (ÔÀÎ, 2001). Ïðîáèîòèêè îêàçûâàþò
ïîëîæèòåëüíîå âëèÿíèå íà îðãàíèçì õîçÿèíà, îáåñïå÷èâàÿ
åãî ïèòàòåëüíûìè âåùåñòâàìè è ôåðìåíòàìè, ó÷àñòâóþùè-
ìè â ïèùåâàðåíèè, óëó÷øàÿ êà÷åñòâî âîäû, ñòèìóëèðóÿ
ðîñò, ïîäàâëÿÿ ïàòîãåííûå ìèêðîîðãàíèçìû è óñèëèâàÿ
èììóííûé îòâåò. Îäíàêî ñîîáùåíèé î öåëëþëîëèòè÷åñêîé
àêòèâíîñòè ÌÊÁ î÷åíü ìàëî. Ïîñêîëüêó Bacillus îáðàçóåò
ñïîðû, ó íåãî åñòü ïðåèìóùåñòâî ïåðåä äðóãèìè íå îáðàçó-
þùèìè ñïîðû áàêòåðèÿìè, òàêèìè êàê Lactobacillus spp., â
òîì, ÷òî îí ìîæåò âûæèòü ïðè íèçêîì pH â æåëóäêå.

Äëÿ òîãî ÷òîáû ïîëó÷èòü îò îòðàñëè êðîëèêîâîäñòâà
ìàêñèìàëüíóþ ïðîäóêòèâíîñòü è ñíèçèòü ñåáåñòîèìîñòü íà
ïîëó÷àåìóþ ïðîäóêöèþ ïðè îäíîâðåìåííîì íàèáîëåå ïîë-
íîì ðàñêðûòèè ãåíåòè÷åñêîãî ïîòåíöèàëà âûðàùèâàåìîãî
ïîãîëîâüÿ ïåðñïåêòèâíûì ïîäõîäîì ÿâëÿåòñÿ îïòèìèçàöèÿ
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êîðìîâûõ ðàöèîíîâ ïóòåì âêëþ÷åíèÿ â èõ ñîñòàâ áèîäîáà-
âîê, îêàçûâàþùèõ ïîëîæèòåëüíîå âëèÿíèå íà ïðîöåññû
ïèøåâàðåíèÿ.

Ñóùåñòâóåò ïîòðåáíîñòü â ïîâûøåíèè óñâîÿåìîñòè êîð-
ìîâ äëÿ êðîëèêîâ, è äëÿ ýòîãî íóæíû ýôôåêòèâíûå öåëëþ-
ëîçîëèòè÷åñêèå ìèêðîîðãàíèçìû. Ýòè áàêòåðèè èãðàþò
âàæíóþ ðîëü â îáåñïå÷åíèè êîðìîâûõ æèâîòíûõ ýíåðãèåé.
Èçâåñòíî, ÷òî ïðè èíòåíñèâíîì æèâîòíîâîäñòâå êëåò÷àòêà
íå ïîëíîñòüþ ïåðåðàáàòûâàåòñÿ â ïðîäóêòû æèâîòíîãî
ïðîèñõîæäåíèÿ, è 20–70% íåïåðåâàðåííîé öåëëþëîçû âû-
âîäèòñÿ ñ ôåêàëèÿìè. Áàêòåðèÿ Bacillus Licheniformis, âõî-
äÿùèå â ñîñòàâ ïðîáèîòè÷åñêîãî ïðåïàðàòà Ýíçèìñïîðèí
ÿâëÿåòñÿ îäíèì èç íàèáîëåå ïåðñïåêòèâíûõ ïðîáèîòèêîâ.
Ïðîáèîòè÷åñêàÿ àêòèâíîñòü äàííîãî ïðåïàðàòà îáóñëîâëå-
íà íåñêîëüêèìè êëþ÷åâûìè ôàêòîðàìè: ïðîèçâîäñòâîì
àíòèìèêðîáíûõ ñîåäèíåíèé, ïîâûøåíèåì óðîâíÿ êàê îá-
ùåé, òàê è öåëåíàïðàâëåííîé èììóííîé çàùèòû, ñïîñîá-
ñòâîâàíèåì ðîñòó çäîðîâîé êèøå÷íîé ôëîðû, à òàêæå ñåê-
ðåöèåé ôåðìåíòîâ, íåîáõîäèìûõ äëÿ ïåðåâàðèâàíèÿ ïèùè.
Æèâûå áàêòåðèè, ïîñòóïàþò â êèøå÷íèê è îêàçûâàþò àíòà-
ãîíèñòè÷åñêîå äåéñòâèå íà ïàòîãåííûå áàêòåðèè, òàêèå, êàê
ñòàôèëîêîêêè, äðîææåïîäîáíûå ãðèáû è ò.ä., è ñòèìóëèðó-
åò ðîñò áèôèäîáàêòåðèé, ëàêòîáàöèëë, áàêòåðîèäîâ è ïåï-
òîñòðåïòîêîêêîâ, òàêèì îáðàçîì, ðåãóëèðóÿ ðàâíîâåñèå
ìèêðîôëîðû êèøå÷íèêà. Ïðåïàðàò ñïîñîáñòâóåò ñèíòåçè-
ðîâàíèþ îðãàíèçìîì âåùåñòâ ñ àíòèáàêòåðèàëüíîé àêòèâ-
íîñòüþ äëÿ óíè÷òîæåíèÿ ïàòîãåííûõ áàêòåðèé. Ó÷èòûâàÿ
ýòî, ñóùåñòâóåò âîçìîæíîñòü ñî÷åòàòü ïðîáèîòè÷åñêèå ñâîé-
ñòâà Bacillus è åãî ñïîñîáíîñòü ðàñùåïëÿòü öåëëþëîçó äëÿ
ïîâûøåíèÿ óñâîÿåìîñòè êîðìîâ äëÿ æèâîòíûõ è ïðîäóê-
òèâíîñòè æèâîòíûõ.

Â ñâÿçè ñ èíòåíñèâíûì ðîñòîì è íåáîëüøèì ïåðèîäîâ
âûðàùèâàíèÿ êðîëèêè íàèáîëåå ÷óâñòâèòåëüíû ê îòñóò-
ñòâèþ èëè íåäîñòàòî÷íîìó êîëè÷åñòâó â ñîñòàâå ïîëíîðà-
öèîííûõ ãðàíóëèðîâàííûõ êîìáèêîðìàõ âèòàìèííûõ è
ìèíåðàëüíûõ êîìïîíåíòîâ, ÷òî íåãàòèâíî ñêàçûâàåòñÿ íà
îáìåííûõ ïðîöåññàõ â îðãàíèçìå, ïðè ýòîì âîçìîæíî îò-
ñòàâàíèå â ðîñòå è êàê ñëåäñòâèå ñíèæåíèå ïîêàçàòåëåé
ìÿñíîé ïðîäóêòèâíîñòè è êà÷åñòâà ïîëó÷àåìîé êîíå÷íîé
ïðîäóêöèè [7, 9, 12]. Ïîýòîìó âîçíèêàåò íåîáõîäèìîñòü â
îáåñïå÷åíèè îòêàðìëèâàåìîãî ïîãîëîâüÿ êðîëèêîâ ñáàëàí-
ñèðîâàííûìè ðàöèîíàìè ïî îñíîâíûì ïèòàòåëüíûì âåùå-
ñòâàì, êîòîðûå áóäóò ñïîñîáñòâîâàòü èõ ïðàâèëüíîìó ôè-
çèîëîãè÷åñêîìó ðàçâèòèþ. Òàêîé ïîäõîä áóäåò ñïîñîáñòâî-
âàòü ïîëó÷åíèþ áåçîïàñíîé è âûñîêîêà÷åñòâåííîé ïðîäóê-
öèè êðîëèêîâîäñòâà. Ïðè ýòîì äîñòè÷ü óâåëè÷åíèÿ óñâîå-
íèÿ ïèòàòåëüíûõ âåùåñòâ ðàöèîíà âîçìîæíî ïóòåì âêëþ÷å-
íèÿ â åãî ñîñòàâ êîðìîâûõ äîáàâîê ñ ïðîáèîòè÷åñêèìè
ñâîéñòâàìè.

Öåëüþ äàííîãî íàó÷íîãî èññëåäîâàíèÿ ÿâëÿåòñÿ îöåí-
êà âîçäåéñòâèÿ ïðîáèîòè÷åñêîãî ïðåïàðàòà "Ýíçèìñïîðèí"
íà ìåòàáîëè÷åñêèå ïðîöåññû â ïåðèîä îòêîðìà ó ìîëîäîãî
ïîãîëîâüÿ êðîëèêîâ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

Â ðàìêàõ èññëåäîâàíèÿ, íàïðàâëåííîãî íà äîñòèæåíèå
ýòèõ öåëåé, áûëè çàäåéñòâîâàíû îïðåäåëåííûå ìåòîäèêè è
ìàòåðèàëû. Èññëåäîâàíèå ïðîâîäèëîñü íà ïðåäïðèÿòèè ÎÎÎ
"Ëèïåöêèé êðîëèê" â òå÷åíèå âñåãî 2024 ãîäà. Â ýêñïåðè-
ìåíòå ïðèíèìàëè ó÷àñòèå ìîëîäûå îñîáè ãèáðèäíîé ôîð-
ìû êðîëèêîâ, êîòîðûå áûëè îòîáðàíû â âîçðàñòå 30 äíåé
ïîñëå îòúåìà îò ìàòåðè. Äëÿ ôîðìèðîâàíèÿ ýêñïåðèìåí-
òàëüíûõ ãðóïï, â êàæäóþ èç êîòîðûõ âõîäèëî ïî 15 çäîðî-
âûõ æèâîòíûõ, èñïîëüçîâàëñÿ ìåòîä ïàðíûõ àíàëîãîâ. Êîí-
òðîëüíàÿ ãðóïïà ïîëó÷àëà ñòàíäàðòíûé êîðì ÏÇÊ-94 ÃÐÍ.
Â ðàìêàõ íàó÷íî-ýêñïåðèìåíòàëüíîãî èññëåäîâàíèÿ íà ìî-
ëîäíÿêå êðîëèêîâ áûëî ïðåäóñìîòðåíî èñïîëüçîâàíèå êîð-

ìîâîé äîáàâêè "Ýíçèìñïîðèí" â ðàçëè÷íûõ äîçèðîâêàõ â
ñîîòâåòñòâèè ñ ïðîòîêîëîì èññëåäîâàíèÿ: êîíòðîëüíàÿ ãðóï-
ïà áåç äîáàâîê, âòîðàÿ ãðóïïà – ñ äîáàâëåíèåì 0,6 êã
"Ýíçèìñïîðèíà" íà òîííó êîðìà, è òðåòüÿ ãðóïïà, ãäå íà
òîííó êîðìà äîáàâëÿëîñü 0,8 êã ïðåïàðàòà. Âñå æèâîòíûå
áûëè îòêîðìëåíû äî äîñòèæåíèÿ óáîéíîãî âîçðàñòà, êîòî-
ðûé íàñòóïàåò íà 90-å ñóòêè.

Ýíçèìñïîðèí ïðåäñòàâëÿåò ñîáîé ïðîáèîòè÷åñêóþ äî-
áàâêó äëÿ êîðìà, ðàçðàáîòàííóþ ñ öåëüþ óëó÷øåíèÿ ïðî-
öåññîâ ïèùåâàðåíèÿ è óâåëè÷åíèÿ ïðîäóêòèâíîñòè æèâîò-
íûõ. Â åãî ñîñòàâ âõîäÿò ñïîðîîáðàçóþùèå áàêòåðèè, ïðåä-
ñòàâëåííûå â ðàâíûõ ïðîïîðöèÿõ ñëåäóþùèõ øòàììîâ:
Bacillus subtilis BKM B-2998 D, Bacillus licheniformis BKM
B-2999 D è Bacillus subtilis BKM B-3057 D. Â êà÷åñòâå
âñïîìîãàòåëüíûõ âåùåñòâ èñïîëüçóþòñÿ ìàëüòîäåêñòðèí è
êóêóðóçíàÿ ìóêà. Êîíöåíòðàöèÿ æèâûõ ñïîðîîáðàçóþùèõ
áàêòåðèé Bacillus â îäíîì ãðàììå äàííîé êîðìîâîé äîáàâ-
êè ñîñòàâëÿåò íå ìåíåå  5x109 êîëîíèåîáðàçóþùèõ åäèíèö
(ÊÎÅ/ã). Áàêòåðèè ðîäà Bacillus, âõîäÿùèå â ñîñòàâ ïðåïà-
ðàòà "Ýíçèìñïîðèí", âûïîëíÿþò çàùèòíóþ ôóíêöèþ, ïðå-
ïÿòñòâóÿ êîëîíèçàöèè êèøå÷íîãî òðàêòà æèâîòíûõ óñëîâ-
íî-ïàòîãåííûìè ìèêðîîðãàíèçìàìè, è ñïîñîáñòâóþò ôîð-
ìèðîâàíèþ çäîðîâîé êèøå÷íîé ôëîðû. Áëàãîäàðÿ âûðà-
áîòêå áèîëîãè÷åñêè àêòèâíûõ ñîåäèíåíèé è ôåðìåíòîâ,
äàííàÿ äîáàâêà ñïîñîáñòâóåò àêòèâàöèè ïðîöåññîâ ïèùåâà-
ðåíèÿ, ñòèìóëèðóåò ìåòàáîëè÷åñêèå ïðîöåññû è óëó÷øàåò
àññèìèëÿöèþ ïèòàòåëüíûõ âåùåñòâ èç êîðìà.

Â óñëîâèÿõ ÎÎÎ "Ëèïåöêèé êðîëèê" îñîáè âûðàùèâà-
ëèñü â êîðïóñàõ ñ ðåãóëèðóåìûìè ïàðàìåòðàìè îêðóæàþ-
ùåé ñðåäû. Ïîäà÷à âîäû ïðîâîäèëàñü ñ èñïîëüçîâàíèåì
íèïïåëåé â àâòîìàòè÷åñêèì ðåæèìå. Ðàçäà÷à êîìáèêîðìà
ïðîâîäèëàñü àâòîìàòè÷åñêè â êîðìóøêè.

Ýêñïåðèìåíòàëüíûå êîìáèêîðìà âûðàáàòûâàëè â óñëî-
âèÿõ ÎÎÎ "ÝêîÊîðì" â Âîðîíåæñêîé îáëàñòè.

Êëèíè÷åñêîå ñîñòîÿíèå êðîëèêîâ â êîíòðîëüíîé è îïûò-
íûõ ãðóïïàõ îöåíèâàëè åæåäíåâíî âèçóàëüíûì îñìîòðîì,
óäåëÿëè âíèìàíèå ïîâåäåíèþ æèâîòíûõ, èõ ïîòðåáëåíèþ
êîìáèêîðìà è âîäû. Äèíàìèêó æèâîé ìàññû ó÷èòûâàëè
èíäèâèäóàëüíûì âçâåøèâàíèåì íà 30-å, 60-ó è 90-å ñóòêè.
Ïðè îöåíêå äèíàìèêè æèâîé ìàññû ðàññ÷èòûâàëè äàííûå
ñðåäíåñóòî÷íîãî è àáñîëþòíîãî ïðèðîñòîâ. Â ñëó÷àå ãèáå-
ëè êðîëèêîâ ïðîâîäèëè ïàòîëîãîàíàòîìè÷åñêîå âñêðûòèå
îñîáåé ñ öåëüþ óñòàíîâëåíèÿ ïðè÷èíû ïàäåæà. Ñîõðàí-
íîñòü ïîãîëîâüÿ ðàññ÷èòûâàëè ïî äàííûì íà÷àëüíîãî è
êîíå÷íîãî ïîãîëîâüÿ îñîáåé. Ïîòðåáëåíèå ïîëíîðàöèîí-
íûõ ãðàíóëèðîâàííûõ îöåíèâàëè êàæäûé äåíü â òå÷åíèå
âñåãî ýêñïåðèìåíòàëüíîãî ïåðèîäà. Ïî ðåçóëüòàòàì ïî-
òðåáëåíèÿ êîëè÷åñòâà êîìáèêîðìà è ïðèðîñòà æèâîé ìàññû
çà âåñü ïåðèîä èññëåäîâàíèé ðàññ÷èòûâàëè ïîêàçàòåëü êîí-
âåðñèè.

Îáùèé àíàëèç êðîâè ïîäîïûòíûõ êðîëèêîâ èçó÷àëè
âåòåðèíàðíûìè ãåìàòîëîãè÷åñêèìè ìåòîäàìè, áèîõèìè-
÷åñêèé àíàëèç êðîâè ïðîâîäèëè íà àâòîìàòè÷åñêîì àíàëè-
çàòîðå â óñëîâèÿõ íàó÷íî-èññëåäîâàòåëüñêîé áàçû ÃÍÓ
ÂÍÈÂÈÏÔÈÒ Ðîññåëüõîçàêàäåìèè (ã. Âîðîíåæ). Ñòàòèñ-
òè÷åñêóþ îáðàáîòêó è èíòåðïðåòàöèþ ýêñïåðèìåíòàëüíûõ
äàííûõ ïðîâîäèëè áèîìåòðè÷åñêèì ìåòîäîì ïî Í.À. Ïëî-
õèíñêèé (1969).

Ðåçóëüòàòû è îáñóæäåíèå

Âíåäðåíèå äîáàâîê â ðàöèîíû , èñïîëüçóåìûå äëÿ ñåëü-
ñêîõîçÿéñòâåííûõ æèâîòíûõ, èãðàåò êðèòè÷åñêóþ ðîëü â
ðàçâèòèè èõ ôèçèîëîãè÷åñêîãî çäîðîâüÿ. Ýòî îñîáåííî
àêòóàëüíî âî âðåìÿ áûñòðîãî ðîñòà ìîëîäûõ îñîáåé è ïðè
èçìåíåíèè èõ ïîòðåáíîñòåé â ïèòàòåëüíûõ âåùåñòâàõ íà
ðàçíûõ ýòàïàõ æèçíåííîãî öèêëà. Ñîâðåìåííûå ìåòîäû â
àãðîïðîìûøëåííîì ñåêòîðå âñå ÷àùå âêëþ÷àþò â ñåáÿ
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êîìïëåêñíûå êîðìà, îáîãàùåííûå ïðîáèîòèêàìè. Òàêîé
ïîäõîä ñïîñîáñòâóåò îïòèìèçàöèè ðàáîòû ïèùåâàðèòåëü-
íîé ñèñòåìû, ïîâûøàåò ýôôåêòèâíîñòü óñâîåíèÿ ïèòàòåëü-
íûõ âåùåñòâ è, êàê ñëåäñòâèå, ñòèìóëèðóåò ðîñò, à òàêæå
óëó÷øàåò îáùèå ïîêàçàòåëè ïðîäóêòèâíîñòè ñåëüñêîõîçÿé-
ñòâåííûõ æèâîòíûõ è ïòèö.

Ïðîáèîòèêè, âêëþ÷àþùèå â ñåáÿ æèâûå êóëüòóðû ìèê-
ðîîðãàíèçìîâ èëè ïðîäóêòû èõ æèçíåäåÿòåëüíîñòè, âûïîë-
íÿþò âàæíóþ ôóíêöèþ â ïîääåðæàíèè çäîðîâüÿ æåëóäî÷íî-
êèøå÷íîãî òðàêòà. Îíè ïîìîãàþò ïðåäîòâðàòèòü ìíîæå-
ñòâî çàáîëåâàíèé ïèùåâàðèòåëüíîé ñèñòåìû è óêðåïëÿþò
èììóííóþ ñèñòåìó, ÷òî ïîçèòèâíî ñêàçûâàåòñÿ íà ïðîäóê-
òèâíîñòè æèâîòíûõ. Â 2024 ãîäó áûëî ïðîâåäåíî èññëåäî-
âàíèå ýôôåêòèâíîñòè êîìáèêîðìîâ, îáîãàùåííûõ ïðîáèî-
òè÷åñêèì êîìïëåêñîì "Ýíçèìñïîðèí", íà êðîëèêàõ ôðàí-
öóçñêîé ïîðîäû â âîçðàñòå 30 äíåé, êîòîðîå îðãàíèçîâàëî
ÎÎÎ "Ëèïåöêèé êðîëèê" â Ëèïåöêîé îáëàñòè. Äëÿ îáîñíî-
âàíèÿ ïðèìåíåíèÿ ïðîáèîòè÷åñêèõ êîìïëåêñîâ â ñîñòàâå
êîðìîâ áûëè ñôîðìèðîâàíû òðè ãðóïïû èñïûòóåìûõ æè-
âîòíûõ, îòîáðàííûõ ïî ïðèíöèïó ñîîòâåòñòâèÿ èõ ôèçèî-
ëîãè÷åñêîãî ñîñòîÿíèÿ, æèâîé ìàññû è âîçðàñòà. Ïåðåä
íà÷àëîì ýêñïåðèìåíòà âñå êðîëèêè ïðîøëè êëèíè÷åñêèé
îñìîòð è êîïðîëîãè÷åñêîå èññëåäîâàíèå. Ðåçóëüòàòû ýêñïå-
ðèìåíòà ïîêàçàëè, ÷òî íàèáîëüøèé ïðèðîñò æèâîé ìàññû ó
êðîëèêîâ íàáëþäàëñÿ â ïåðèîä ñ 30 ïî 90 äåíü îòêîðìà, ÷òî
ñâèäåòåëüñòâóåò î âûñîêîé ýôôåêòèâíîñòè èñïîëüçîâàíèÿ
ïðîáèîòè÷åñêè îáîãàùåííûõ êîìáèêîðìîâ.

Ìîíèòîðèíã æèâîé ìàññû êðîëèêîâ â ïðîöåññå ýêñïå-
ðèìåíòà ïîêàçàë (òàáëèöà 1), ÷òî èíòåíñèâíûé ðîñò æèâîé
ìàññû êðîëèêîâ çàôèêñèðîâàí â ïåðèîäå ñ 30 äî 90 ñóòîê
îòêîðìà.

Â õîäå íàó÷íîãî ýêñïåðèìåíòà áûëè ïîëó÷åíû äàííûå,
óêàçûâàþùèå íà òî, ÷òî äîáàâëåíèå ïðîáèîòè÷åñêîé äîáàâ-
êè "Ýíçèìñïîðèí" â ðàöèîí êðîëèêîâ îêàçûâàåò çíà÷èòåëü-
íîå âëèÿíèå íà èõ âûæèâàåìîñòü è ðîñò ìàññû òåëà. Â
÷àñòíîñòè, áûëî âûÿâëåíî, ÷òî â ãðóïïå, ïîëó÷àâøåé äàí-
íóþ êîðìîâóþ äîáàâêó, ïîêàçàòåëü âûæèâàåìîñòè ïðåâû-
øàë àíàëîãè÷íûé ïîêàçàòåëü â êîíòðîëüíîé ãðóïïå íà
6,67%. Ïðè ýòîì â ïåðâîé ýêñïåðèìåíòàëüíîé ãðóïïå, ãäå
êðîëèêè òàêæå ïîëó÷àëè äîáàâêó, óðîâåíü âûæèâàåìîñòè
ñîâïàë ñ ïîêàçàòåëÿìè êîíòðîëüíîé ãðóïïû. Äàëüíåéøåå
èññëåäîâàíèå èçìåíåíèÿ ìàññû òåëà æèâîòíûõ â ïåðèîä ñ
30 ïî 60 äåíü ïîêàçàëî óâåëè÷åíèå âåñà íà 45,5 ã (2,28%) è
76,4 ã (3,83%) ñîîòâåòñòâåííî â ýêñïåðèìåíòàëüíûõ ãðóï-
ïàõ, ÷òî ñòàòèñòè÷åñêè çíà÷èìî (Ð<0,05). Ïî äîñòèæåíèþ
êðîëèêàìè âîçðàñòà 90 äíåé, íàáëþäàëîñü ñëåäóþùåå èçìå-
íåíèå â ìàññå òåëà: â êîíòðîëüíîé ãðóïïå ñðåäíèé âåñ
ñîñòàâèë 2464,07±13,48 ã. Â ïåðâîé ýêñïåðèìåíòàëüíîé
ãðóïïå ñðåäíèé âåñ áûë 2612,64±17,74 ã, ÷òî íà 148,60 ã èëè
6,03% ïðåâûøàåò ïîêàçàòåëü êîíòðîëüíîé ãðóïïû (Ð<0,05).
Âî âòîðîé ýêñïåðèìåíòàëüíîé ãðóïïå ñðåäíèé âåñ äîñòèã
2783,87±21,13 ã, è ïðåâîñõîäèë äàííûé ïîêàçàòåëü îòíîñè-
òåëüíî æèâîòíûõ êîíòðîëüíîé ãðóïïû íà 319,80 ã èëè
12,98% (Ð<0,05), ÷òî â ñâîþ î÷åðåäü ïîäòâåðæäàåò ýôôåê-
òèâíîñòü èñïîëüçîâàíèÿ ïðîáèîòè÷åñêîé äîáàâêè "Ýíçèì-
ñïîðèí".

Òàêèì îáðàçîì, óñòàíîâëåíî îñîáîå ïðåâîñõîäñòâî æè-
âîé ìàññû ó æèâîòíûõ èç âòîðîé ýêñïåðèìåíòàëüíîé ãðóï-
ïû, êîòîðûì ââîäèëñÿ â ðàöèîí ãðàíóëèðîâàííûé êîìáè-
êîðì, îáîãàùåííûé êîìïëåêñîì "Ýíçèìñïîðèí" â äîçèðîâ-
êå 0,8 êã/ò êîìáèêîðìà. Ýòè ðåçóëüòàòû ïîäòâåðæäàþò, ÷òî
ïðèìåíåíèå ïðîáèîòè÷åñêîãî ïðåïàðàòà ñïîñîáñòâóåò çíà-
÷èòåëüíîìó óñêîðåíèþ ïðèðîñòà æèâîé ìàññû.

Â õîäå èññëåäîâàíèÿ, íàïðàâëåííîãî íà èçó÷åíèå óâåëè-
÷åíèÿ ìàññû òåëà êðîëèêîâ â èíòåðâàëå âðåìåíè îò 30 äî 90
äíåé, áûëî âûÿâëåíî, ÷òî ïîêàçàòåëü ðîñòà âåñà â ãðóïïàõ,
ó÷àñòâóþùèõ â ýêñïåðèìåíòå, ïðåâûøàë íà 6,15% è 13,12%

ñîîòâåòñòâåííî àíàëîãè÷íûé ïîêàçàòåëü îñîáåé, âõîäÿùèõ
â êîíòðîëüíóþ ãðóïïå. Ïîòðåáëåíèå êîðìîñìåñè â òå÷åíèå
âñåãî ïåðèîäà íàáëþäåíèÿ äëÿ êðîëèêîâ èç ýêñïåðèìåí-
òàëüíûõ ãðóïï îêàçàëîñü ìåíüøå ïî ñðàâíåíèþ ñ êîíò-
ðîëüíîé ãðóïïîé íà 5,74% è 6,59%. Òåì íå ìåíåå, áëàãîäàðÿ
áîëåå âûñîêîìó ïðèðîñòó âåñà, êîýôôèöèåíò êîíâåðñèè
êîðìà â ïåðâîé ýêñïåðèìåíòàëüíîé ãðóïïå äîñòèã 2,11 êã, à
âî âòîðîé – 1,97 êã.

Íà ôèçèîëîãè÷åñêîå ñîñòîÿíèå æèâîòíûõ, êîòîðûå
ñîäåðæàòñÿ â ñåëüñêîì õîçÿéñòâå, îêàçûâàþò âëèÿíèå
ìíîæåñòâî ôàêòîðîâ, îäíèì èç êîòîðûõ ÿâëÿåòñÿ êà÷å-
ñòâî êîðìëåíèÿ. Ôèçèîëîãè÷åñêèé ñòàòóñ îïðåäåëÿåòñÿ
êàê ñîñòàâîì ðàöèîíà, òàê è ýôôåêòèâíîñòüþ ìåòàáîëè-
÷åñêèõ ïðîöåññîâ [7].

Â ïðîöåññå îòêîðìà ïðîâîäèëîñü âçÿòèå êðîâè äëÿ èçó-
÷åíèÿ îáùåãî è áèîõèìè÷åñêîãî àíàëèçà êðîâè ó êðîëèêîâ
â âîçðàñòå 30 ñóòîê (ïðè ïîñòàíîâêå íà îòêîðì) è â âîçðàñòå
90 ñóòîê (íåïîñðåäñòâåííî ïåðåä óáîåì).

Áèîõèìè÷åñêèé àíàëèç êðîâè êðîëèêîâ, ïîëó÷àâøèõ
ïðîáèîòè÷åñêèé êîìïëåêñ "Ýíçèìñïîðèí" â ñîñòàâå êîìáè-
êîðìà ïðåäñòàâëåíû â òàáëèöå 2.

Ðåçóëüòàòû àíàëèçà êðîâè êðîëèêîâ ôðàíöóçñêîé ñå-
ëåêöèè Õèêîëü ïîêàçàëè (òàáëèöà 2), ÷òî â ýêñïåðèìåíòàëü-
íûõ ãðóïïàõ, ãäå â ñîñòàâ ñòàíäàðòíîãî ïîëíîðàöèîííîãî
êîìáèêîðìà áûë âêëþ÷åí ïðîáèîòè÷åñêèé êîðìîâîé ïðå-
ïàðàò "Ýíçèìñïîðèí", íå çàôèêñèðîâàíî íåãàòèâíîãî âëè-
ÿíèÿ íà ôèçèîëîãè÷åñêèé ñòàòóñ æèâîòíûõ. Âñå èçìåðåí-
íûå ïàðàìåòðû ñîîòâåòñòâîâàëè óñòàíîâëåííûì ôèçèîëî-
ãè÷åñêèì íîðìàì.

Ïðîâåäåííûé àíàëèç öåëüíîé êðîâè íà 90-é äåíü ýêñïå-
ðèìåíòà ñâèäåòåëüñòâóåò, ÷òî ïðè ïîäñ÷åòå êîëè÷åñòâà ýðèò-
ðîöèòîâ èõ ñîäåðæàíèå îêàçàëîñü áîëåå âûñîêèì â ïåðâîé
ýêñïåðèìåíòàëüíîé ãðóïïå è ïðåâûøàëî òàêîâîå â êîíò-
ðîëüíîé íà 6,99% ñ âåðîÿòíîñòüþ îøèáêè íå áîëåå 5%
(P£0,05), à âî âòîðîé ýêñïåðèìåíòàëüíîé ãðóïïå – íà 11,38%
ñ âåðîÿòíîñòüþ îøèáêè íå áîëåå 1% (P£0,01). Òàêóþ æå
íàïðàâëåííîñòü èìåëà è êîíöåíòðàöèÿ ãåìîãëîáèíà – òàê,
â êðîâè êðîëèêîâ ïåðâîé ýêñïåðèìåíòàëüíîé ãðóïïû îíà
îêàçàëàñü íà 8,57% âûøå, ïî ñðàâíåíèþ ñ êîíòðîëüíîé
ãðóïïîé, à âî âòîðîé ýêñïåðèìåíòàëüíîé ãðóïïå ýòîò ïîêà-
çàòåëü áûë âûøå íà 16,79% ñ âåðîÿòíîñòüþ îøèáêè íå
áîëåå 1% (P£0,01). Ïðè ýòîì, óðîâåíü ëåéêîöèòîâ â êîíò-
ðîëüíîé ãðóïïå ïðåâûñèë ïîêàçàòåëè ïåðâîé ýêñïåðèìåí-
òàëüíîé ãðóïïû íà 3,50% è âòîðîé ýêñïåðèìåíòàëüíîé
ãðóïïû íà 12,51%, òàêæå ñ âåðîÿòíîñòüþ îøèáêè íå áîëåå
1% (P£0,01).

 Â õîäå áèîõèìè÷åñêîãî àíàëèçà ñûâîðîòêè êðîâè áûëî
âûÿâëåíî ïîâûøåíèå êîíöåíòðàöèè îáùåãî áåëêà, óêàçû-
âàþùåå íà âîçìîæíîå óñèëåíèå ìåòàáîëèçìà áåëêîâ. Â
ãðóïïàõ êðîëèêîâ, ïîäâåðãøèõñÿ ýêñïåðèìåíòàëüíîìó âîç-
äåéñòâèþ, íàáëþäàëîñü çàìåòíîå óâåëè÷åíèå ýòîãî ïîêàçà-
òåëÿ íà 4,20 % â ïåðâîé è 6,36 % âî âòîðîé ýêñïåðèìåíòàëü-
íîé ãðóïïå ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé. Òàêèå
áîëåå âûñîêèå ïîêàçàòåëè ìîðôîëîãè÷åñêîé êàðòèíû êðî-
âè è îáùåãî áåëêà ó êðîëèêîâ îïûòíûõ ãðóïï âîçìîæíî
ñâèäåòåëüñòâóþò îá èíòåíñèâíî ïðîòåêàþùèõ ïðîöåññàõ
ýðèòðîïîýçà, ïîëîæèòåëüíî âëèÿþùåãî íà îáùåå ñîñòîÿíèå
ãîìåîñòàçà æèâîòíûõ, óëó÷øàÿ ïðîäóêòèâíûå êà÷åñòâà êðî-
ëèêîâ.

Â îòíîøåíèè óðîâíåé ÀÑÒ â êðîâè, äàííûå ïîêàçûâà-
þò, ÷òî â êîíòðîëüíîé ãðóïïå ýòè ïîêàçàòåëè áûëè ñíèæå-
íû íà 16,23 % â ñðàâíåíèè ñ ïîêàçàòåëÿìè âòîðîé ýêñïåðè-
ìåíòàëüíîé ãðóïïû. Â òî æå âðåìÿ, àíàëèç êðîâè ïåðâîé
ýêñïåðèìåíòàëüíîé ãðóïïû âûÿâèë îòñóòñòâèå çíà÷èòåëü-
íûõ èçìåíåíèé. Îòíîñèòåëüíî èçìåðåíèé ÀËÒ, áûëî çà-
ôèêñèðîâàíî óâåëè÷åíèå ýòèõ ïîêàçàòåëåé â îáåèõ ýêñïåðè-
ìåíòàëüíûõ ãðóïïàõ ïî ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé.
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Óðîâåíü ÀËÒ âîçðîñ íà 2,34 % â ïåðâîé ýêñïåðèìåíòàëüíîé
ãðóïïå è íà 7,88 % âî âòîðîé. Ýòî âîçìîæíî ñîïîñòàâèìî ñ
èíòåíñèâíî ïðîòåêàþùèìè àýðîáíûìè ïðîöåññàìè â ìèòî-
õîíäðèàëüíîì ìàòðèêñå, ÷òî òàêæå ñâèäåòåëüñòâóåò î ïîëî-
æèòåëüíîì ýôôåêòå îò èñïîëüçîâàíèÿ äàííîãî ïðåïàðàòà.

Îòíîñèòåëüíî ñîäåðæàíèÿ êàëèÿ è êàëüöèÿ äîñòîâåð-
íîãî ðàçëè÷èÿ íå îòìå÷àåòñÿ, íî äàííûå ïîêàçàòåëè â ýêñïå-
ðèìåíòàëüíûõ ãðóïïàõ áûëè íåñêîëüêî âûøå îòíîñèòåëüíî
êîíòðîëüíîé ãðóïïû. Â õîäå ýêñïåðèìåíòà áûëî çàôèêñè-
ðîâàíî ñòàòèñòè÷åñêè äîñòîâåðíîå óâåëè÷åíèå êîíöåíòðà-
öèé ôîñôîðà è íàòðèÿ â ýêñïåðèìåíòàëüíûõ ãðóïïàõ ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé. Ïîëó÷åííûå äàííûå
óêàçûâàþò íà ðîñò óðîâíÿ ôîñôîðà íà 22,10% è 26,31%, à
òàêæå ïîâûøåíèå ñîäåðæàíèÿ íàòðèÿ íà 2,89% è 6,52%
ñîîòâåòñòâåííî.

Àíàëèç ïîêàçàë, ÷òî â ýêñïåðèìåíòàëüíûõ ãðóïïàõ áûëè
çàôèêñèðîâàíû ñóùåñòâåííî áîëåå âûñîêèå çíà÷åíèÿ ÔÀÍ
è ÁÀÑÊ, ïðåâûøàþùèå ïîêàçàòåëè êîíòðîëüíîé ãðóïïû íà
5,58% è 18,07% äëÿ ÔÀÍ, à òàêæå íà 4,65% è 9,28% äëÿ
ÁÀÑÊ ñîîòâåòñòâåííî. Êðîìå òîãî, àêòèâíîñòü ëèçîöèìíàÿ
â ñûâîðîòêå êðîâè ó÷àñòíèêîâ ýêñïåðèìåíòàëüíûõ ãðóïï
çíà÷èòåëüíî ïðåâîñõîäèëà êîíòðîëüíûå çíà÷åíèÿ, äåìîí-
ñòðèðóÿ óâåëè÷åíèå íà 9,92% è 17,35%.

Çàêëþ÷åíèå

Ðåçóëüòàòû ïðîâåäåííûõ èññëåäîâàíèé ñâèäåòåëüñòâó-
þò, ÷òî äîáàâëåíèå ê ïîëíîðàöèîííûì ãðàíóëèðîâàííûì
êîðìàì äëÿ êðîëèêîâ ïðîáèîòè÷åñêîãî êîìïëåêñà ñ âûñî-
êîé ñóáñòðàòíîé ñïåöèôè÷íîñòüþ "Ýíçèìñïîðèí" ñïîñîá-
ñòâîâàëî ïîâûøåíèþ ñîõðàííîñòè è ðîñòî-ìàññîâûõ ïîêà-
çàòåëåé ïðè îäíîâðåìåííîì ñíèæåíèè ðàñõîäà êîðìà íà
ìàññó ïðîäóêöèè ïðè åå âûðàùèâàíèè. Ðåçóëüòàòû àíàëè-
çîâ êðîâè, îõâàòûâàþùèå êàê îáùèå, òàê è áèîõèìè÷åñêèå
ïàðàìåòðû, äåìîíñòðèðóþò çíà÷èòåëüíîå óëó÷øåíèå â ìå-
òàáîëè÷åñêèõ ôóíêöèÿõ êðîëèêîâ, êîòîðîå áûëî äîñòèãíó-
òî áëàãîäàðÿ ïðèìåíåíèþ èçó÷àåìîãî ïðîáèîòèêà. Ýòîò
ýôôåêò áûë îáóñëîâëåí ñòèìóëÿöèåé ïðîöåññîâ îáðàçîâà-
íèÿ ýðèòðîöèòîâ è ãåìîïîýçà, à òàêæå óñèëåíèåì îáìåíà
áåëêîâ è ìèíåðàëîâ â îðãàíèçìå. Îñîáåííî âûðàæåííûå
óëó÷øåíèÿ íàáëþäàëèñü ïðè ââåäåíèè ïðîáèîòèêà â ðàñ÷å-
òå 0,8 êã íà òîííó êîìáèêîðìà. Ñëåäîâàòåëüíî, èñïîëüçîâà-
íèå "Ýíçèìñïîðèí" ÿâëÿåòñÿ ìíîãîîáåùàþùèì íàïðàâëå-
íèåì äëÿ ïîâûøåíèÿ ïðîäóêòèâíîñòè êðîëèêîâ â ïðîìûø-
ëåííîì êðîëèêîâîäñòâå.
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ÅÑ ââîäèò íåäîñòàòî÷íûå îãðàíè÷åíèÿ â ñâÿçè ñî âñïûø-

êîé ÿùóðà íà òåððèòîðèè ìîëî÷íîãî õîçÿéñòâà íåäàëåêî îò
âåíãåðñêî-ñëîâàöêîé ãðàíèöû

Ïî äàííûì Åâðîïåéñêîé êîìèññèè, Âåíãðèÿ è Ñëîâà-
êèÿ ïîñëå ðåãèñòðàöèè ÿùóðà íà òåððèòîðèè ìîëî÷íîãî
õîçÿéñòâà íåäàëåêî îò âåíãåðñêî-ñëîâàöêîé ãðàíèöû, óñòà-
íîâèëè çàùèòíûå çîíû è çîíû íàáëþäåíèÿ â ðàäèóñå 3 è 10
êì. Äàííîå ðåøåíèå Êîìèññèè äåéñòâèòåëüíî äî 15 àïðåëÿ
2025 ãîäà.

Ïðîàíàëèçèðîâàâ ñèòóàöèþ, ó÷åíûå ïîäâåäîìñòâåííî-
ãî Ðîññåëüõîçíàäçîðó ÔÃÁÓ «Ôåäåðàëüíûé öåíòð îõðàíû
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âüÿ æèâîòíûõ (ÂÎÇÆ) âñÿ òåððèòîðèÿ Âåíãðèè äîëæíà
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ñòðàíó äîëæíû ââîäèòüñÿ ýêñïîðòíî-èìïîðòíûå îãðàíè÷å-
íèÿ ñ öåëüþ ñíèæåíèÿ ðèñêà ðàñïðîñòðàíåíèÿ áîëåçíè â
áëàãîïîëó÷íûå ñòðàíû, â òîì ÷èñëå ñòðàíû-÷ëåíû ÅÑ.

Äåéñòâóþùèå Ðåãëàìåíò Åâðîêîìèññèè è Ðåøåíèå Êî-
ìèññèè ÅÑ ïðåäóñìàòðèâàþò ìåðû îãðàíè÷åíèÿ è áîðüáû ñ
ÿùóðîì âíóòðè óñòàíîâëåííûõ çîí ÅÑ, ïðè ýòîì îãðàíè÷å-
íèÿ ïî âûâîçó, òðàíçèòó æèâûõ æèâîòíûõ è æèâîòíîâîä-
÷åñêîé ïðîäóêöèè ñ îñòàëüíîé òåððèòîðèè Âåíãðèè çàêîíî-
äàòåëüñòâîì Êîìèññèè ÅÑ íå çàïðåùåíû, ÷òî ïðîòèâîðå÷èò
ðåêîìåíäàöèÿì Âñåìèðíîé îðãàíèçàöèè çäîðîâüÿ æèâîò-

íûõ (ÂÎÇÆ) è ñòàâèò ïîä ñîìíåíèå ñîõðàíåíèå ñòàòóñà
áëàãîïîëó÷èÿ ïî ÿùóðó äëÿ ñòðàí ÅÑ.

Â íàñòîÿùåå âðåìÿ íåêîòîðûå ñòðàíû ïðèçíàëè âñþ
òåððèòîðèþ Âåíãðèè íåáëàãîïîëó÷íîé ïî ÿùóðó, ÷òî ÿâëÿ-
åòñÿ åäèíñòâåííîé ýôôåêòèâíîé ìåðîé ïî íåäîïóùåíèþ
ðàñïðîñòðàíåíèÿ âèðóñà.

Ðàíåå Ðîññåëüõîçíàäçîð ïðåäóïðåæäàë îá óãðîçå ðàñ-
ïðîñòðàíåíèÿ ÿùóðà íà òåððèòîðèè Åâðîïåéñêîãî ñîþçà ïî
ïðè÷èíå íåñîîòâåòñòâèÿ çàêîíîäàòåëüñòâà ÅÑ ïî áîðüáå è
ïðîôèëàêòèêå ÿùóðà ìåæäóíàðîäíûì òðåáîâàíèÿì, íà-
ïðàâëåííûì íà çàïðåò ïåðåìåùåíèÿ èç íåáëàãîïîëó÷íûõ
ñòðàí æèâûõ æèâîòíûõ, âîñïðèèì÷èâûõ ê ÿùóðó è íåáåçî-
ïàñíîé æèâîòíîâîä÷åñêîé ïðîäóêöèè.

Â ñîîòâåòñòâèè ñ íîðìàòèâíîé äîêóìåíòàöèé Êîäåêñà
ÂÎÇÆ ñòðàíà ñ ïðèîñòàíîâëåííûì ñòàòóñîì ïðèðàâíèâàåò-
ñÿ ê ñòðàíå, çàðàæåííîé âèðóñîì ÿùóðîì. Íà ñòðàíó äîëæ-
íû ââîäèòüñÿ ýêñïîðòíî-èìïîðòíûå îãðàíè÷åíèÿ ïî ïåðå-
ìåùåíèþ æèâîòíûõ è æèâîòíîâîä÷åñêîé ïðîäóêöèè â îñ-
òàëüíûå ñòðàíû, à òàêæå íåîáõîäèìà ýêñòðåííàÿ êîëüöåâàÿ
âàêöèíàöèÿ âîñïðèèì÷èâûõ æèâîòíûõ â çàùèòíîé çîíå è
çîíå íàáëþäåíèÿ.

Ó÷åíûå ÔÃÁÓ «ÂÍÈÈÇÆ» ñ÷èòàþò, ÷òî ïðèíÿòûå
Êîìèññèåé ÅÑ ìåðû â îòíîøåíèè ÿùóðà è çàùèòû òåððèòî-
ðèè îñòàëüíûõ ñòðàí-÷ëåíîâ ÅÑ ÿâëÿþòñÿ íåäîñòàòî÷íû-
ìè, ÷òî ìîæåò ïðèâåñòè ê áîëåå øèðîêîìó ðàñïðîñòðàíå-
íèþ áîëåçíè â ñòðàíàõ ÅÑ.

Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà
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Ðåçþìå. Ïðè êåòîíóðèè ó ñóÿãíûõ îâåö íàðóøàþòñÿ âñå
âèäû îáìåíà âåùåñòâ â îðãàíèçìå, íà ôîíå ÷åãî ñíèæàåòñÿ
íåñïåöèôè÷åñêàÿ ðåçèñòåíòíîñòü è ñîïðîòèâëÿåìîñòü ïàòî-
ãåííîé ìèêðîôëîðå, êàê ìàòåðåé, òàê è ðîæäåííûõ îò íèõ
ÿãíÿò. Øèðîêîå ðàñïðîñòðàíåíèå ôàêòîðíûõ èíôåêöèîí-
íûõ áîëåçíåé, ãëàâíóþ ðîëü â ýòèîëîãèè êîòîðûõ èãðàåò
óñëîâíî-ïàòîãåííûå ìèêðîîðãàíèçìû, äèêòóåò íåîáõîäè-
ìîñòü èõ âñåñòîðîííåãî êîìïëåêñíîãî èçó÷åíèÿ. Ïðè ïîïàäà-
íèè â îðãàíèçì ÿãíåíêà ñ íèçêèì èììóíèòåòîì Streptococcus
pneumonia áåñïðåïÿòñòâåííî ðàçìíîæàåòñÿ, âûçûâàÿ îñòðûé
ñåïòè÷åñêèé ïðîöåññ. Ìåòàáîëè÷åñêèå íàðóøåíèÿ íà ïîñëå-
äíåì ýòàïå áåðåìåííîñòè ó îâåö ïðèâîäÿò ê ìåðòâîðîæäåí-
íîñòè, ðîæäåíèþ ÿãíÿò-ãèïoòpoôèêîâ ñ íèçêîé ìàññîé òåëà

Ìèðîíîâà À.À.

Äëÿ öèòèðîâàíèÿ / For citation

è íåäîðàçâèòûìè îðèåíòèðîâî÷íûì è ñîñàòåëüíûì ðåôëåê-
ñàìè. Âñå ýòî ñâÿçàíî âî âíóòðèóòðîáíîì ïåðèîäå ñ ôóíêöè-
îíèðîâàíèåì ôåòîïëàöåíòàðíîé ñèñòåìû, íè îäíî èç çâåíüåâ
êîòîðîé íå ðàáîòàåò íåçàâèñèìî. Ïðîáëåìà ïîâûøåíèÿ íå-
ñïåöèôè÷åñêîé óñòîé÷èâîñòè îðãàíèçìà â ïåðèîä ñóÿãíîñòè,
ïðè âûðàáîòêå àêòèâíîãî èììóíèòåòà ó íîâîðîæäåííûõ,
îñíîâàííîå íà êà÷åñòâåííîì ìåòàáîëèçìå, èìååò ïåðâîñòå-
ïåííîå çíà÷åíèå. Â ñâîåé ðàáîòå ìû ïîñòàâèëè ïåðåä ñîáîé
öåëü – èçó÷èòü âçàèìîñâÿçü ìåæäó çàáîëåâàåìîñòüþ îâöåìà-
òîê êåòîíóðèåé è ðîæäåííûõ îò íèõ ÿãíÿò áîëüíûõ ñòðåïòî-
êîêêîçîì.

Ïðè âñêðûòèè ïàâøèõ îäíî-äâóõìåñÿ÷íûõ  ÿãíÿò  óñòà-
íîâëåíû ñëåäóþùèå ïàòîëîãîàíàòîìè÷åñêèå èçìåíåíèÿ, ñî-
îòâåòñòâóþùèå ïðèçíàêàì  îñòðîãî òå÷åíèÿ:  àëüòåðàòèâíûé

Âçàèìîñâÿçü ìåæäó çàáîëåâàåìîñòüþ ÿãíÿò
ñòðåïòîêîêêîçîì è êåòîíóðèåé îâöåìàòîê / Ìèðîíîâà À.À.,
Ìèðîíîâà Ë.Ï., Âàñèëåíêî Â.Í.  // Âåòåðèíàðèÿ è
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The relationship between the incidence of streptococcosis in
lambs and ketonuria in ewes / Mironova A.A., Mironova L.P.,
Vasilenko V.N. // Veterinaria i kormlenie. – 2025. – ¹2. –
P.66–70.

The relationship between the incidence
of streptococcosis in lambs and
ketonuria in ewes

1Mironova A.A., 2Mironova L.P., 1Vasilenko V.N.
1North Caucasus Zonal Research Veterinary Institute – Branch
of the Federal State Budgetary Scientific Institution "Federal
Rostov Agrarian Scientific Center, Novocherkassk
2Federal State Budgetary Institution of Higher Education "Don
State Agrarian University", Persianovsky
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diagnostics, pathological picture, biochemical blood tests.

Abstract. In pregnant ewes with ketonuria, all types of
metabolism in the body are disrupted, which reduces nonspecific
resistance and resistance to pathogenic microflora in both mothers
and lambs born to them. The widespread occurrence of factorial
infectious diseases, the main role in the etiology of which is
played by opportunistic microorganisms, dictates the need for
their comprehensive study. When Streptococcus pneumonia enters
the body of a lamb with low immunity, it multiplies freely,
causing an acute septic process. Metabolic disorders in the last
stage of pregnancy in sheep lead to stillbirth, the birth of
hypotrophic lambs with low body weight and underdeveloped
orientation and sucking reflexes. All this is connected in the
intrauterine period with the functioning of the fetoplacental
system, none of the links of which works independently. The
problem of increasing the nonspecific resistance of the organism
during pregnancy, during the development of active immunity in
newborns, based on highquality metabolism, is of primary
importance. In our work, we set ourselves the goal of studying the
relationship between the incidence of ketonuria in ewes and the
lambs born to them with streptococcosis. Autopsy of dead one-
to two-month-old lambs revealed the following pathological
changes consistent with signs of acute course: alterative
myocarditis, catarrhal bronchopneumonia, alterative hepatitis,
catarrhal cholecystitis, serous nephritis, catarrhal urocystitis,
hemorrhagic-necrotic splenitis, catarrhal enterocolitis, serous
lymphadenitis, serous pancreatitis; hemorrhagic diathesis,
inflammatory edema in the subcutaneous tissue, skin and other
organs and tissues, consistent with the nosological diagnosis –
streptococcosis. In pregnant ewes, alkaline phosphatase, AST,
ALT, cholesterol levels are elevated, glucose and creatinine
levels are reduced; During the pathological examination, toxic
liver dystrophy was established, which corresponds to the
nosological diagnosis – ketonuria in pregnant sheep.
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ìèîêàðäèò,  êàòàðàëüíàÿ áðîíõîïíåâìîíèÿ,  àëüòåðàòèâíûé ãåïàòèò,  êàòàðàëü-
íûé õîëåöèñòèò,  ñåðîçíûé íåôðèò, êàòàðàëüíûé óðîöèñòèò, ãåìîððàãè÷åñêè-
íåêðîòè÷åñêèé ñïëåíèò,  êàòàðàëüíûé ýíòåðîêîëèò,  ñåðîçíûé ëèìôàäåíèò,
ñåðîçíûé ïàíêðåàòèò; ãåìîððàãè÷åñêèé äèàòåç,  âîñïàëèòåëüíûå  îòåêè â ïîäêîæ-
íîé êëåò÷àòêå, êîæå è äð. îðãàíàõ è òêàíÿõ, ÷òî ñîîòâåòñòâóåò íîçîëîãè÷åñêîìó
äèàãíîçó – ñòðåïòîêîêêîç. Ó ñóÿãíûõ îâöåìàòîê ïðåâûøåíû óðîâíè ùåëî÷íîé
ôîñôàòàçû, ÀÑÒ, ÀËÒ, õîëåñòåðèíà, ñíèæåí óðîâåíü ãëþêîçû è êðåàòèíèíà; ïðè
ïàòîëîãîàíàòîìè÷åñêîì âñêðûòèè óñòàíîâëåíà òîêñè÷åñêàÿ äèñòðîôèÿ ïå÷åíè,
÷òî ñîîòâåòñòâóåò íîçîëîãè÷åñêîìó äèàãíîçó – êåòîíóðèÿ ñóÿãíûõ îâåö.

Ââåäåíèå

 Â ïîñëåäíåå âðåìÿ â æèâîòíîâîäñòâå øèðîêîå ðàñïðîñòðàíåíèå ïîëó÷èëè
ôàêòîðíûå èíôåêöèîííûå áîëåçíè, ãëàâíóþ ðîëü â ýòèîëîãèè êîòîðûõ èãðàåò
óñëîâíî-ïàòîãåííûå ìèêðîîðãàíèçìû, ê ÷èñëó êîòîðûõ îòíîñÿòñÿ è ñòðåïòî-
êîêêè [4, 5]. Î øèðîêîì èõ ðàñïðîñòðàíåíèè ñâèäåòåëüñòâóåò ÷àñòîå îáíàðóæå-
íèå èõ â îðãàíàõ è òêàíÿõ ó ìîëîäíÿêà è âçðîñëûõ æèâîòíûõ, äàæå íå èìåþùèõ
êëèíè÷åñêèõ ïðèçíàêîâ [7, 14]. Ïðè ýòîì   äîëÿ âûçâàííûõ ñòðåïòîêîêêàìè
èíôåêöèîííûõ áîëåçíåé ïî îòíîøåíèþ ê äðóãèì èíôåêöèÿì c êàæäûì ãîäîì
óâåëè÷èâàåòñÿ [6]. Îòìå÷àÿ ñîöèàëüíóþ çíà÷èìîñòü ñòðåïòîêîêêîçîâ è øèðî-
êóþ ðàñïðîñòðàí¸ííîñòü ñðåäè êðóïíîãî ðîãàòîãî ñêîòà, îâåö, ñâèíåé, ëîøàäåé
è äðóãèõ âèäîâ æèâîòíûõ, óêàçûâàþò ìíîãèå èññëåäîâàòåëè [12, 13, 16].
Íåñìîòðÿ íà áîëüøîå êîëè÷åñòâî èññëåäîâàíèé, çàáîëåâàíèå íå èçó÷åíî âî âñåõ

Ðèñóíîê 6. Ìàêðîôîòî. Ñåëåçåíêà
ÿãíåíêà   ïðè îñòðîì òå÷åíèè ñòðåïòî-
êîêêîçà. Êðîâîèçëèÿíèÿ, êîàãóëÿöè-
îííûå íåêðîçû, ïîäêàïñóëüíûå ãåìà-
òîìû-ãåìîððàãè÷åñêè-íåêðîòè÷åñêèé
ñïëåíèò.

Figure 6. Macrophoto. Lamb spleen
with acute streptococcosis. Hemorrhages,
coagulation necrosis, subcapsular
hematomas – hemorrhagic-necrotic
splenitis.

Ðèñóíîê 5. Ìàêðîôîòî. Ïå÷åíü
ÿãíåíêà   ïðè îñòðîì òå÷åíèè ñòðåïòî-
êîêêîçà. Êðîâîèçëèÿíèÿ, çåðíèñòàÿ
äèñòðîôèÿ, ìèëèàðíûå êîàãóëÿöèîí-
íûå íåêðîçû-îñòðûé àëüòåðàòèâíûé
ãåïàòèò.

Figure 5. Macrophoto. Lamb liver
with acute streptococcal goat disease.
Hemorrhages, granular dystrophy, miliary
coagulative necrosis - acute alterative
hepatitis.

Ðèñóíîê 4. Ìàêðîôîòî. Ñåðäöå ÿã-
íåíêà íà ðàçðåçå ïðè îñòðîì òå÷åíèè
ñòðåïòîêîêêîçà. Êðîâîèçëèÿíèÿ ïîä ýí-
äîêàðäîì è ýïèêàðäîì, ãåìàòîìû, àòðî-
ôèÿ ñòåíêè ïðàâîãî æåëóäî÷êà – îñòðûé
àëüòåðàòèâíûé ìèîêàðäèò.

Figure 4. Macro photo. Lamb's heart on
a section in acute streptococcosis.
Hemorrhages under the endocardium and
epicardium, hematomas, atrophy of the right
ventricular wall – acute alterative myocarditis.

Ðèñóíîê 2. Ìàêðîôîòî. Ëåãêèå ÿã-
íåíêà ïðè îñòðîì òå÷åíèè ñòðåïòîêîê-
êîçà. Îñòðàÿ êàòàðàëüíàÿ áðîíõîïíåâ-
ìîíèÿ.

Figure 2. Macrophoto. Lamb lungs
with acute streptococcosis. Acute catarrhal
bronchopneumonia.

Ðèñóíîê 3. Ìàêðîôîòî. Ëåãêèå
ÿãíåíêà ïðè îñòðîì òå÷åíèè ñòðåïòî-
êîêêîçà. Îñòðàÿ êàòàðàëüíàÿ áðîíõîï-
íåâìîíèÿ, àëüâåîëÿðíàÿ ýìôèçåìà.

Figure 3. Macrophoto. Lamb lungs
with acute streptococcosis. Acute
catarrhal bronchopneumonia, alveolar
emphysema.

Ðèñóíîê 1. Ìèêðîôîòî: îê.15, îá.
40. Ñòðåïòîêîêêè, âûäåëåííûå èç ãíîé-
íî-êàòàðàëüíîãî ýêññóäàòà íîñîâûõ õî-
äîâ. Îêðàñêà ïî Ðîìàíîâñêîìó-Ãèìçà.

Figure 1. Microphoto: oc. 15, ob. 40.
Streptococci isolated from purulent-
catarrhal exudate of the nasal passages.
Stained according to Romanovsky-Giemsa.
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åãî àñïåêòàõ, ïîýòîìó ñóùåñòâóåò íåîáõîäèìîñòü âñåñòî-
ðîííåãî êîìïëåêñíîãî èçó÷åíèÿ ñòðåïòîêîêêîçà.

  Êåòîç ðåãèñòðèðóåòñÿ ó 23–38 % è äàæå äî 80 %
âûñîêîïðîäóêòèâíûõ æèâîòíûõ [3, 17] . Ìåòàáîëè÷åñêèå
íàðóøåíèÿ íà ïîñëåäíåì ýòàïå áåðåìåííîñòè ó îâåö ïðèâî-
äÿò ê ìåðòâîðîæäåííîñòè, ðîæäåíèþ ÿãíÿò-ãèïoòpoôèêîâ
ñ íèçêîé ìàññîé òåëà è íåäîðàçâèòûìè îðèåíòèðîâî÷íûì è
ñîñàòåëüíûì ðåôëåêñàìè [1, 2, 15]. Âñå ýòî ñâÿçàíî âî
âíóòðèóòðîáíîì ïåðèîäå ñ ôóíêöèîíèðîâàíèåì ôåòîïëà-
öåíòàðíîé ñèñòåìû, íè îäíî èç çâåíüåâ êîòîðîé íå ðàáîòàåò
íåçàâèñèìî: íè ïëàöåíòà, íè îðãàíû ïëîäà â îòäåëüíîñòè
[17]. Ïðîáëåìà ïîâûøåíèÿ íåñïåöèôè÷åñêîé óñòîé÷èâîñòè
îðãàíèçìà â ïåðèîä ñóÿãíîñòè, èìåþùåé ïðè âûðàáîòêå
àêòèâíîãî  èììóíèòåòà ó íîâîðîæäåííûõ. Â ôåòîïëàöåíòàð-
íîé ñèñòåìå àêòèâíóþ ðîëü èãðàåò ïëàöåíòà, çàìåùàÿ áåëêî-
âî-ñèíòåòè÷åñêóþ ôóíêöèþ ïå÷åíè ïëîäà, îòâåòñòâåííóþ çà
èììóíèòåò íå òîëüêî â ýìáðèîíàëüíûé ïåðèîä, íî è ïîñëå
ðîæäåíèÿ, ïîýòîìó çäîðîâüå ìàòåðåé, îñíîâàííîå íà êà÷å-
ñòâåííîì ìåòàáîëèçìå, èìååò ïåðâîñòåïåííîå çíà÷åíèå.

Â ñâÿçè ñî ñêàçàííûì îñîáóþ âàæíîñòü ïðèîáðåòàåò
ïðîôèëàêòèêà êåòîíóðèè ñóÿãíûõ îâåö.  Íåñìîòðÿ íà âàæ-
íîñòü ïðîáëåìû îíà íåäîñòàòî÷íî èçó÷åíà è   îñâåùåíà â
íàó÷íîé ëèòåðàòóðå, [8, 9]. Â ñâîåé ðàáîòå ìû ïîñòàâèëè
ïåðåä ñîáîé öåëü – èçó÷èòü âçàèìîñâÿçü ìåæäó çàáîëåâàå-

ìîñòüþ îâöåìàòîê êåòîíóðèåé è ðîæäåííûõ îò íèõ ÿãíÿò
áîëüíûõ ñòðåïòîêîêêîçîì.

Äëÿ âûïîëíåíèÿ íàìå÷åííîé öåëè ïîñòàâèëè çàäà÷è: 1)
ïðîâåñòè êîìïëåêñíîå ýïèçîîòîëîãè÷åñêîå è êëèíè÷åñêîå
èññëåäîâàíèå ïîãîëîâüÿ; 2) èçó÷èòü áèîõèìè÷åñêóþ êàðòè-
íó êðîâè îâöåìàòîê; 3) ïðîâåñòè ìèêðîáèîëîãè÷åñêîå èñ-
ñëåäîâàíèå áèîìàòåðèàëà îò ÿãíÿò; 4) èçó÷èòü ïàòîëîãîàíà-
òîìè÷åñêóþ êàðòèíó ó ÿãíÿò è îâöåìàòîê.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

Êëèíè÷åñêèå èññëåäîâàíèÿ ïðîâîäèëè íà îâöåìàòêàõ
âòîðîé ïîëîâèíû ñóÿãíîñòè, ÿãíÿòàõ ïåðèíàòàëüíîãî âîç-
ðàñòà; ïàòîëîãîàíàòîìè÷åñêîìó èññëåäîâàíèþ ïîäâåðãàëè
òðóïû ïàâøèõ æèâîòíûõ ðàçíîãî âîçðàñòà. Îòîáðàííûé
ïðè âñêðûòèè ÿãíÿò áèîëîãè÷åñêèé ìàòåðèàë èññëåäîâàëè
êëàññè÷åñêèì ìèêðîáèîëîãè÷åñêèì ìåòîäîì äëÿ èäåíòè-
ôèêàöèè ñòðåïòîêîêêà. Â êðîâè îâöåìàòîê îïðåäåëÿëè ñî-
äåðæàíèå îáùåãî áåëêà, àëüáóìèíîâ, ãëîáóëèíîâ, àëàíèíà-
ìèíîòðàíñôåðàçû, ùåëî÷íîé ôîñôàòàçû, ëàêòàòäåãèäðîãå-
íàçû, êàëèÿ èîíèçèðîâàííîãî, ãëþêîçû, ìî÷åâèíû, áèëè-
ðóáèíà, ðÍ ïëàçìû êðîâè, ïðîòðîìáèíîâîãî âðåìåíè, ñèà-
ëîâûõ êèñëîò, ôèáðèíîãåíà è Ñ-ðåàêòèâíîãî áåëêà íà âåòå-
ðèíàðíîì ãåìàòîëîãè÷åñêîì àíàëèçàòîðå Mindray BC-2800
Vet [10, 11].

Ðèñóíîê 12. Ìàêðîôîòî. Ïå÷åíü
îâöåìàòêè ïðè êåòîçå. Æèðîâàÿ äèñò-
ðîôèÿ, êðîâîèçëèÿíèÿ, ãèïåðåìèÿ –
òîêñè÷åñêàÿ äèñòðîôèÿ.

Figure 12. Macrophoto. Liver of a
ewe in ketosis. Fatty dystrophy,
hemorrhages, hyperemia – toxic
dystrophy.

Ðèñóíîê 10. Ìî÷åâîé ïóçûðü.
Ìàêðîôîòî. Ãèïåðåìèÿ è êðîâîèçëè-
ÿíèÿ â ñëèçèñòîé îáîëî÷êå ìî÷åâîãî
ïóçûðÿ.

Figure 10. Urinary bladder.
Macrophoto. Hyperemia and
hemorrhages in the mucous membrane of
the urinary bladder.

Ðèñóíîê 11. Ñëèçèñòàÿ îáîëî÷êà
òîíêîãî îòäåëà êèøå÷íèêà. Ìàêðî-
ôîòî. Ãè-ïåðåìèÿ, êðîâîèçëèÿíèÿ â
ñëèçèñòîé îáîëî÷êå - îñòðûé êàòà-
ðàëüíûé ýíòåðèò.

Figure 11. Mucous membrane of the
small intestine. Macrophoto. Hyperemia,
hemorrhages in the mucous membrane -
acute catarrhal enteritis.

Ðèñóíîê 8. Ìàêðîôîòî. Ïî÷êà ÿã-
íåíêà ïðè îñòðîì òå÷åíèè ñòðåïòî-
êîêêîçà: ãèïåðåìèÿ, êðîâîèçëèÿíèÿ,
îòåê – îñòðûé ñåðîçíûé íåôðèò.

Figure 8. Macro photo. Lamb kidney
with acute streptococcosis: hyperemia,
hemorrhage, edema – acute serous
nephritis.

Ðèñóíîê 9. Ìàêðîôîòî. Ïî÷êà ÿã-
íåíêà íà ðàçðåçå ïðè îñòðîì òå÷åíèè
ñòðåïòîêîêêîçà: ñãëàæåííîñòü ãðàíèö
êîðêîâîãî è ìîçãîâîãî ñëîåâ, ãèïåðåìèÿ,
êðîâîèçëèÿíèÿ â ïî÷å÷íîé ëîõàíêå.

Figure 9. Macrophoto. Lamb kidney in
section with acute streptococcosis: smoothed
boundaries of the cortex and medulla,
hyperemia, hemorrhages in the renal pelvis.

Ðèñóíîê 7. Ìàêðîôîòî. Ñåëåçåí-
êà ÿãíåíêà íà ðàçðåçå ïðè îñòðîì òå-
÷åíèè ñòðåïòîêîêêîçà – ãåìîððàãè-
÷åñêè-íåêðîòè÷åñêèé ñïëåíèò.

Figure 7. Macrophoto. Section of
lamb spleen in acute streptococcosis –
hemorrhagic-necrotic splenitis.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" ¹2-2025

   69

 Journal "Veterinaria i kormlenie"

Ðåçóëüòàòû èññëåäîâàíèé è îáñóæäåíèå

 Äëÿ óñòàíîâëåíèÿ íîçîëîãè÷åñêîãî äèàãíîçà ïðè çàáî-
ëåâàíèè è ãèáåëè ÿãíÿò ïðîâåëè êîìïëåêñíîå èññëåäîâàíèå
ìàòî÷íîãî ïîãîëîâüÿ è ìîëîäíÿêà ïåðèíàòàëüíîãî ïåðèî-
äà, íà îñíîâàíèè ÷åãî áûë ðàçðàáîòàí ïëàí ëå÷åáíî-ïðîôè-
ëàêòè÷åñêèõ ìåðîïðèÿòèé. Ïðè ýïèçîîòîëîãè÷åñêîì îáñëå-
äîâàíèè îâöåôåðìû è êëèíè÷åñêîì èññëåäîâàíèè áîëüíûõ
ÿãíÿò óñòàíîâèëè: òå÷åíèå áîëåçíè ó ðàçíûõ æèâîòíûõ
áûëî ðàçíîå: ñâåðõîñòðîå, îñòðîå, ïîäîñòðîå è õðîíè÷åñ-
êîå. Ñâåðõîñòðîå òå÷åíèå (ïðîäîëæèòåëüíîñòü 2–3 äíÿ)
íàáëþäàëîñü ó æèâîòíûõ â âîçðàñòå äî 1 ìåñÿöà: âÿëîñòü,
óãíåòåíèå, îòñóòñòâèå àïïåòèòà, îäûøêà, õðèïû, àðèòìèÿ,
öèàíîç âèäèìûõ ñëèçèñòûõ îáîëî÷åê, ïîâûøåíèå òåìïåðà-
òóðû äî 41–42 0Ñ, æèäêèå ñëèçèñòûå èñòå÷åíèÿ èç ãëàç è
íîñà; âî âðåìÿ àãîíèè èç íîñîâûõ îòâåðñòèé âûäåëÿëàñü
ïåíèñòàÿ æèäêîñòü êðàñíîãî öâåòà.

Ó ÿãíÿò ñòàðøå ìåñÿöà çàáîëåâàíèå õàðàêòåðèçîâàëîñü
îñòðûì òå÷åíèåì (7–10 äíåé), âûñîêîé òåìïåðàòóðîé, îò-
ñóòñòâèåì àïïåòèòà, ïàðàëè÷àìè è ïàðåçàìè ó îòäåëüíûõ
æèâîòíûõ, íåðâíûìè ÿâëåíèÿìè, ãíîéíî-êàòàðàëüíûìè
áðîíõîïíåâìîíèÿìè, äèàðååé. Åñëè æèâîòíîå íå ïîãèáàëî,
÷òî ïðîèñõîäèëî â 80 % ñëó÷àåâ, áîëåçíü ïðèîáðåòàëà
õðîíè÷åñêîå òå÷åíèå, ïðè êîòîðîì ÷àùå âñåãî ðåãèñòðèðî-
âàëèñü ãíîéíî-êàòàðàëüíûå áðîíõîïíåâìîíèè, äèàðåÿ, àð-
òðèòû. Õðîíè÷åñêîå òå÷åíèå áîëåçíè îòìå÷àëîñü ó ÿãíÿò 2–
3 ìåñÿ÷íîãî âîçðàñòà ñ ïðèçíàêàìè èñòîùåíèÿ, àðòðèòîâ è
äåðìàòèòîâ. Íàìè ïðîâåäåíî âñêðûòèå òðóïîâ 11 ÿãíÿò
ðàçíîãî âîçðàñòà, ó êîòîðûõ ëàáîðàòîðíûì èññëåäîâàíèåì
èç ãíîéíî-êàòàðàëüíûõ èñòå÷åíèé íîñîâîé ïîëîñòè áûë
âûäåëåí Streptococcus pneumonia (ðèñ. 1).

Îñìîòð òðóïîâ ÿãíÿò: èñòîùåíèå, øåðñòíûé ïîêðîâ
òóñêëûé, âîëîñû ëåãêî âûðûâàþòñÿ èç ôîëëèêóëîâ, ìåñòà-
ìè âèäíû ó÷àñòêè îáëûñåíèÿ; â îáëàñòè ñóñòàâîâ è ãðóäíîé
êîñòè íà êîæå íàõîäÿòñÿ ïîâåðõíîñòíûå ìåõàíè÷åñêèå ïî-
âðåæäåíèÿ â ðåçóëüòàòå çàëåæèâàíèÿ.

   Ëåãêèå (ðèñ. 2, 3) óâåëè÷åíû â ðàçìåðàõ, ñ ïðèòóïëåí-
íûìè êðàÿìè, òåñòîâàòîé êîíñèñòåíöèè; öâåò ñ ïîâåðõíîñ-
òè è íà ðàçðåçå íåðàâíîìåðíûé òåìíî-êðàñíûé  â ñî÷åòàíèè
ñ ñåðî-ðîçîâûìè ó÷àñòêàìè;  ïîâåðõíîñòü ðàçðåçà âûáóõàåò,
âëàæíàÿ ñ îáèëüíî ñòåêàþùèì êàòàðàëüíûì ýêññóäàòîì;
ïëàâàòåëüíàÿ ïðîáà:  èç ó÷àñòêîâ äîëåé òåìíî-êðàñíîãî
öâåòà êóñî÷êè â âîäå ïîëó-ïîãðóæåíû; ñëèçèñòûå îáîëî÷êè
äûõàòåëüíûõ ïóòåé íàáóõøèå,  ãèïåðåìèðîâàíû ñ ó÷àñòêà-
ìè êðîâîèçëèÿíèé, îáèëüíî ïîêðûòû êàòàðàëüíûì ýêññó-
äàòîì  – îñòðàÿ êàòàðàëüíàÿ áðîíõîïíåâìîíèÿ. Ïóçûð÷à-
òûå âçäóòèÿ ïîä ëåãî÷íîé ïëåâðîé èìåþòñÿ âî âñåõ äîëÿõ
ë¸ãêèõ – àëüâåîëÿðíàÿ ýìôèçåìà.

Ïðè èññëåäîâàíèè ñåðäöà ñ ïîâåðõíîñòè ïîä ýïèêàð-
äîì: â îáëàñòè îñíîâàíèÿ ñåðäöà, ïîä ñåðîçíîé îáîëî÷êîé
àîðòû è ëåãî÷íîé àðòåðèè îáíàðóæåíû ìíîæåñòâåííûå
ðàçíîé ôîðìû è ðàçìåðà, ìåñòàìè ñëèâàþùèåñÿ â îáøèð-
íûå ïÿòíà – êðîâîèçëèÿíèÿ.  Ïðè èññëåäîâàíèè íà ðàçðåçå:
ñîîòíîøåíèå ñòåíîê ïðàâîãî è ëåâîãî æåëóäî÷êîâ 1:8 (àòðî-
ôèÿ ìèîêàðäà); ïîä ýíäîêàðäîì â îáëàñòè âõîäà â àîðòó è
ëåãî÷íóþ àðòåðèþ, ñåðäå÷íûõ êëàïàíîâ âèäíû ó÷àñòêè
ïÿòíèñòûõ, ïîëîñ÷àòûõ è òî÷å÷íûõ êðîâîèçëèÿíèé, óõîäÿ-
ùèõ âãëóáü íà 1–2 ìì, äèàìåòðîì 2–5 ìì, ìåñòàìè ñëèâà-
þùèõñÿ – êðîâîèçëèÿíèÿ è îêðóãëûõ, âûïóêëûõ, äèàìåò-
ðîì 3–5 ìì – ãåìàòîìû. Â ìèîêàðäå õàðàêòåðíî ñî÷åòàíèå
ó÷àñòêîâ äèñòðîôèè, íåêðîçà, ãèïåðåìèè è êðîâîèçëèÿíèé
– îñòðûé àëüòåðàòèâíûé ìèîêàðäèò (ðèñ.4).

 Ïå÷åíü èìååò ïðèçíàêè îñòðîãî àëüòåðàòèâíîãî ãåïà-
òèòà: óâåëè÷åíà â ðàçìåðå, ñ ïðèòóïëåííûìè êðàÿìè, ïåñò-
ðîé îêðàñêè, îáóñëîâëåííîé   ìíîæåñòâîì ïîëîñ÷àòûõ è
ïÿòíèñòûõ, íå èìåþùèõ ÷åòêèõ ãðàíèö îáøèðíûõ ó÷àñòêîâ
òåìíî-êðàñíîãî öâåòà – ãèïåðåìèÿ; ìíîæåñòâîì ìåëêèõ
òåìíî-êðàñíûõ ó÷àñòêîâ ñ ÷åòêèìè êðàÿìè äèàìåòðîì 1–3

ìì – êðîâîèçëèÿíèÿ;  ïÿòíèñòûõ, ïîëîñ÷àòûõ áåç ÷åòêèõ
ãðàíèö îáøèðíûõ ñâåòëî-ñåðûõ ó÷àñòêîâ – çåðíèñòàÿ äèñ-
òðîôèÿ, òî÷å÷íûõ äèàìåòðîì 1–3 ìì ñâåòëî-ñåðûõ ó÷àñò-
êîâ – ìèëèàðíûå ñóõèå íåêðîçû (ðèñ.5).

Æåë÷íûé ïóçûðü óâåëè÷åí îáúåìîì 20 ìë, ïåðåïîëíåí
ãóñòîé âÿçêîé êîíñèñòåíöèè æåë÷üþ, æåëòî-êîðè÷íåâîãî
öâåòà; ñòåíêè åãî óòîëùåíû, íà ñëèçèñòîé îáîëî÷êå ìíîæå-
ñòâî ïîëîñ÷àòûõ, ïÿòíèñòûõ è òî÷å÷íûõ êðîâîèçëèÿíèé –
îñòðûé êàòàðàëüíûé õîëåöèñòèò.

Ïðè èññëåäîâàíèè ñåëåçåíêè îòìå÷àåì, ÷òî îíà óâåëè-
÷åíà â ðàçìåðàõ, ñ ïðèòóïëåííûìè êðàÿìè è íàïðÿæåííîé
êàïñóëîé, ïîä íàõîäèòñÿ ìíîæåñòâî ãåìàòîì – âûïóêëûõ
óïðóãèõ îáðàçîâàíèé òåìíî-êðàñíîãî öâåòà, îêðóãëîé ôîð-
ìû, 2–3 ìì â äèàìåòðå. Ïîâåðõíîñòü ðàçðåçà îðãàíà òåìíî-
êðàñíîãî öâåòà, âëàæíàÿ, ïóëüïà ðàçìÿã÷åíà, áåññòðóêòóð-
íàÿ, ñòåêàåò ñ ïîâåðõíîñòè ðàçðåçà – ãåìîððàãè÷åñêè-íåêðî-
òè÷åñêèé ñïëåíèò (ðèñ.6, 7)

Ïðè èññëåäîâàíèè ïî÷åê ñ ïîâåðõíîñòè óñòàíîâëåíî,
÷òî îíè íåðàâíîìåðíî îêðàøåíû: íà êðàñíî-êîðè÷íåâîì
ôîíå èìååòñÿ ìíîæåñòâî òî÷å÷íûõ, ïÿòíèñòûõ è ïîëîñ÷à-
òûõ ÷åòêî îãðàíè÷åííûõ ó÷àñòêîâ òåìíî-êðàñíîãî öâåòà –
ãèïåðåìèÿ è êðîâîèçëèÿíèÿ; íà ðàçðåçå: ãðàíèöû ñëîåâ
âûðàæåíû íå÷åòêî, ðàçìûòû, â ñëèçèñòîé îáîëî÷êå ïî÷å÷-
íîé ëîõàíêè íàõîäèòñÿ  ìíîæåñòâî òî÷å÷íûõ, ïÿòíèñòûõ è
ïîëîñ÷àòûõ  êðîâîèçëèÿíèé, ñëèçèñòàÿ îáîëî÷êà ïî÷å÷íîé
ëîõàíêè íàáóõøàÿ, îáèëüíî ïîêðûòà ïðîçðà÷íîé ñëèçüþ –
îñòðûé ñåðîçíûé íåôðèò (ðèñ.8, 9).

 Ìî÷åâîé ïóçûðü (ðèñ.10) çàïóñòåâøèé, ÿðêî-êðàñíîãî
öâåòà ñî ñòîðîíû ñåðîçíîé îáîëî÷êè. Ïðè èññëåäîâàíèè
ñëèçèñòîé îáîëî÷êè ìî÷åâîãî ïóçûðÿ óñòàíîâëåíî, ÷òî îíà
íàáóõøàÿ, íåðàâíîìåðíî îêðàøåíà â ñåðî – ðîçîâûé öâåò,
ôîíå êîòîðîãî âèäíû ãèïåðåìèðîâàííûå ñîñóäû è ìíîæå-
ñòâî òî÷å÷íûõ, ïÿòíèñòûõ è ïîëîñ÷àòûõ êðîâîèçëèÿíèÿ –
îñòðûé êàòàðàëüíûé óðîöèñòèò.

 Ñî ñòîðîíû ñåðîçíîé îáîëî÷êè êèøå÷íèêà: êðîâåíîñ-
íûå ñîñóäû áðûæåéêè è ñåðîçíîé îáîëî÷êè ñèëüíî èíúåöè-
ðîâàíû (ãèïåðåìèÿ). Ñëèçèñòàÿ îáîëî÷êà íàáóõøàÿ, óòîë-
ùåíà, íà ñåðî-ðîçîâîì ôîíå âèäíû ãèïåðåìèðîâàííûå ñî-
ñóäû è ìíîæåñòâî êðîâîèçëèÿíèé ðàçíîãî ðàçìåðà è ôîð-
ìû; ñëèçü, ïîêðûâàþùàÿ åå ïîâåðõíîñòü áåñöâåòíà – îñò-
ðûé êàòàðàëüíûé ýíòåðîêîëèò (ðèñ. 11).

Ïðè èññëåäîâàíèè ñ ïîâåðõíîñòè: ëèìôàòè÷åñêèå óçëû
æåëóäî÷íî-êèøå÷íîãî òðàêòà óâåëè÷åíû â ðàçìåðàõ, ïëîò-
íûå; íà ðàçðåçå: ñî÷íûå, ïîâåðõíîñòü ðàçðåçà âûáóõàåò,
íåðàâíîìåðíîãî ñåðî-ðîçîâîãî öâåòà ñ ó÷àñòêàìè ïîëîñ÷à-
òûõ, ïÿòíèñòûõ è òî÷å÷íûõ êðîâîèçëèÿíèé – îñòðûé ñåðîç-
íûé ëèìôàäåíèò.

Ïîäæåëóäî÷íàÿ æåëåçà óâåëè÷åíà â ðàçìåðàõ, òåñòîîá-
ðàçíîé êîíñèñòåíöèè, èíòåíñèâíî-ðîçîâîãî öâåòà ñ ó÷àñò-
êàìè ïîëîñ÷àòûõ, ïÿòíèñòûõ è òî÷å÷íûõ êðîâîèçëèÿíèé –
îñòðûé ñåðîçíûé ïàíêðåàòèò.

Â äðóãèõ îðãàíàõ è òêàíÿõ îòìå÷åíû ïðèçíàêè ðàñ-
ñòðîéñòâ êðîâîîáðàùåíèÿ: ãèïåðåìèÿ, îòåê, êðîâîèçëèÿ-
íèÿ.

Òàêèì îáðàçîì, ïðè âñêðûòèè ïàâøèõ îäíî-äâóõìåñÿ÷-
íûõ  ÿãíÿò óñòàíîâëåíû ñëåäóþùèå ïàòîëîãîàíàòîìè÷åñ-
êèå èçìåíåíèÿ, ñîîòâåòñòâóþùèå ïðèçíàêàì îñòðîãî òå÷å-
íèÿ: àëüòåðàòèâíûé ìèîêàðäèò, êàòàðàëüíàÿ áðîíõîïíåâ-
ìîíèÿ, àëüòåðàòèâíûé ãåïàòèò, êàòàðàëüíûé õîëåöèñòèò,
ñåðîçíûé íåôðèò, êàòàðàëüíûé óðîöèñòèò, ãåìîððàãè÷åñ-
êè-íåêðîòè÷åñêèé ñïëåíèò, êàòàðàëüíûé ýíòåðîêîëèò, ñå-
ðîçíûé ëèìôàäåíèò, ñåðîçíûé ïàíêðåàòèò; ãåìîððàãè÷åñ-
êèé äèàòåç,  âîñïàëèòåëüíûå  îòåêè â ïîäêîæíîé êëåò÷àòêå,
êîæå è äð. îðãàíàõ è òêàíÿõ.

Ñîãëàñíî äàííûì àíàìíåçà, ñîâîêóïíîñòè êëèíè÷åñêèõ
è ïàòîëîãîàíàòîìè÷åñêèõ ïðèçíàêîâ, ïîäòâåðæäåííûõ ëà-
áîðàòîðíûì èññëåäîâàíèåì áèîëîãè÷åñêîãî ìàòåðèàëà, áûë
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óñòàíîâëåí íîçîëîãè÷åñêèé äèàãíîç – ñòðåïòîêîêêîç.
  Àíàëèçèðóÿ ðàöèîí äëÿ   îâöåìàòîê, óñòàíîâèëè, ÷òî

îí íå áûë ñáàëàíñèðîâàí ïî ñàõàðî-ïðîòåèíîâîìó îòíîøå-
íèþ.  Â êîðìàõ ìàòî÷íîãî ïîãîëîâüÿ íåäîñòàòî÷íî ëåãêîóñ-
âîÿåìûõ ñàõàðîâ, ïðèíèìàþùèõ íåïîñðåäñòâåííîå ó÷àñòèå
â ìåòàáîëèçìå áåëêîâ è æèðîâ. Ðåçóëüòàòîì íàðóøåííîãî
îáìåíà âåùåñòâ ÿâëÿåòñÿ îáðàçîâàíèå è íàêîïëåíèå â îðãà-
íèçìå àöåòîíîâûõ è êåòîíîâûõ òåë, âûçûâàþùèõ àóòîèí-
òîêñèêàöèþ îðãàíèçìà, ÷òî ïðèâîäèò ê òîêñè÷åñêîé äèñò-
ðîôèè ïå÷åíè ó îâöåìàòîê (ðèñ. 12).

Ñîãëàñíî ðåçóëüòàòàì áèîõèìè÷åñêîãî àíàëèçà êðîâè
îò 10 % ìàòî÷íîãî ïîãîëîâüÿ îâåö, çíà÷åíèÿ ïîêàçàòåëåé
ÀËÒ (àëàíèíàìèíîòðàíñôåðàçà) è ÀÑÒ (àñïàðòàòàìèíîò-
ðàíñôåðàçà) âûõîäÿò çà ðàìêè ðåôåðåíñíûõ çíà÷åíèé çäî-
ðîâûõ æèâîòíûõ. Ïîñêîëüêó ýòè ôåðìåíòû ÿâëÿþòñÿ ïîêà-
çàòåëÿìè êà÷åñòâà îáìåíà âåùåñòâ, òî èõ îòêëîíåíèÿ îò
ðåôåðåíñíûõ çíà÷åíèé óêàçûâàþò íà íàðóøåíèå ìåòàáî-
ëèçìà â öåëîì è ôóíêöèé ïå÷åíè. Êðîìå òîãî, àëàíèí è
àñïàðòàò ïðèíèìàþò ó÷àñòèå â ëåéêîöèòîïîýçå.   Íàáëþäà-
åòñÿ òàêæå çíà÷èòåëüíîå ïðåâûøåíèå óðîâíÿ ùåëî÷íîé
ôîñôàòàçû, ÷òî ÷àùå âñåãî ïðîèñõîäèò âñëåäñòâèå ïîâðåæ-
äåíèÿ êëåòîê ïå÷åíè.

Ñíèæåíèå óðîâíÿ êðåàòèíèíà â êðîâè ñâèäåòåëüñòâóåò
î ïðîãðåññèðóþùåé ïàòîëîãèè ïî÷åê.Ïðåâûøåíèå óðîâíÿ
õîëåñòåðèíà îòíîñèòåëüíî âåðõíåé ãðàíèöû íîðìû óêàçû-
âàåò íà íàðóøåíèÿ æèðîâîãî îáìåíà ó îâöåìàòîê, à ñ ó÷åòîì
ãèïîãëèêåìèè ó ýòèõ æèâîòíûõ – ïðîãðåññèðóþùåé êåòî-
íóðèè.  Óâåëè÷åíèå êîëè÷åñòâà êàëüöèÿ è ôîñôîðà â êðîâè
çà ïðåäåëû âåðõíåé ãðàíèöû íîðìû, ñíèæåíèå óðîâíÿ ìàã-
íèÿ óêàçûâàåò íà ïî÷å÷íóþ íåäîñòàòî÷íîñòü ñ ïîðàæåíèåì
êëóáî÷êîâîãî àïïàðàòà ïî÷åê.

Çàêëþ÷åíèå

Ïðè êåòîíóðèè ó ñóÿãíûõ îâåö íàðóøàþòñÿ âñå âèäû
îáìåíà âåùåñòâ â îðãàíèçìå, íà ôîíå ÷åãî ñíèæàåòñÿ íåñïå-
öèôè÷åñêàÿ ðåçèñòåíòíîñòü è ñîïðîòèâëÿåìîñòü ïàòîãåííîé
ìèêðîôëîðå, êàê ìàòåðåé, òàê è ðîæäåííûõ îò íèõ ÿãíÿò. Ïðè
ïîïàäàíèè â îðãàíèçì ÿãíåíêà ñ íèçêèì èììóíèòåòîì
Streptococcus pneumonia áåñïðåïÿòñòâåííî ðàçìíîæàåòñÿ, âû-
çûâàÿ îñòðûé ñåïòè÷åñêèé ïðîöåññ. Ïðîôèëàêòèêà ñòðåïòî-
êîêêîçà ÿãíÿò äîëæíà íà÷èíàòüñÿ ñ êîððåêöèè ðàöèîíà îâöå-
ìàòîê, ïðåæäå âñåãî, ïî ëåãêîóñâîÿåìûì óãëåâîäàì.
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Âëèÿíèå æèðà ëè÷èíîê ÷¸ðíîé ëüâèíêè
íà êà÷åñòâî ìîëîêà äîéíûõ êîðîâ

Êëþ÷åâûå ñëîâà: êîðîâû, æèð, ÷¸ðíàÿ ëüâèíêà, ìîëî-
êî, ÆÊ-ñîñòàâ.

Ðåçþìå. Â ïîñëåäíèå ãîäû, â òîì ÷èñëå â íàøåé ñòðàíå,
øèðîêî èçó÷àþòñÿ è óæå íà÷èíàþò àêòèâíî ïðèìåíÿòüñÿ
êîðìà èç ëè÷èíîê Hermetia illucens. Èññëåäîâàíèé ïî èñïîëü-
çîâàíèþ ëèïèäîâ, ïîëó÷åííûõ èç íàñåêîìûõ, ïðîâåäåíî ïîêà
åùå íåäîñòàòî÷íî, îñîáåííî íà æâà÷íûõ æèâîòíûõ. Öåëü
èññëåäîâàíèÿ çàêëþ÷àëàñü â èçó÷åíèè ñîñòàâà ëèïèäíîé
ôðàêöèè ëè÷èíîê Hermetia illucens è âëèÿíèå åå íà æèðíî-
êèñëîòíûé (ÆÊ) ñîñòàâ ìîëîêà ïðè ñêàðìëèâàíèè äîéíûì
êîðîâàì â ïåðâóþ ïîëîâèíó ëàêòàöèè. Èññëåäîâàíèÿ ïðîâå-
äåíû â óñëîâèÿõ æèâîòíîâîä÷åñêîãî õîçÿéñòâà ÀÎ ïëåìçà-
âîä "Íàðî-Îñàíîâñêèé" Ìîñêîâñêîé îáëàñòè. Â ïðîâåäåíèè
îïûòà ó÷àñòâîâàëî 30 ãîëîâ ëàêòèðóþùèõ êîðîâ, ðàñïðåäå-
ëåííûõ íà äâå ãðóïïû ïàð-àíàëîãîâ, ïî 15 ãîëîâ â êàæäîé.
Îáùàÿ ïðîäîëæèòåëüíîñòü îïûòà ñîñòàâèëà 130 äíåé, â òîì
÷èñëå ïðåäâàðèòåëüíûé ïåðèîä ïðèó÷åíèÿ ê íîâîìó êîðìó 10
äíåé, ñêàðìëèâàíèå ëèïèäíîé ôðàêöèè ïî ñõåìå ýêñïåðè-
ìåíòà ñîñòàâèëî 90 äíåé, äàëüíåéøèé ó÷åò ïîñëåäåéñòâèÿ –
30 äíåé. 2-îïûòíîé ãðóïïå æèâîòíûõ äîïîëíèòåëüíî ê îñíîâ-
íîìó ðàöèîíó åæåäíåâíî ñêàðìëèâàëè 100 ã ëèïèäíîé ôðàê-
öèè Hermetia illucens. Óñòàíîâëåíî, ÷òî â èçó÷åííîì îáðàçöå
æèðà ÷¸ðíîé ëüâèíêè áûëî ìàêñèìàëüíûì ñîäåðæàíèå íàñû-
ùåííûõ æèðíûõ êèñëîò (SFA), íà óðîâíå 86,0%, â òîì ÷èñëå
ëàóðèíîâîé êèñëîòû â íåì ñîäåðæàëîñü 58,9%. Àíàëèç äàí-
íûõ ïî ìîëî÷íîé ïðîäóêòèâíîñòè ïîêàçàë, ÷òî êîíòðîëüíûå
æèâîòíûå èìåëè íåñêîëüêî ìåíüøèé ñðåäíåñóòî÷íûé óäîé
(31,96 ïðîòèâ 32,69 êã, èëè íà 2,3%), ïî ñðàâíåíèþ ñ æèâîò-
íûìè, ïîëó÷àâøèìè â ñâîåì ðàöèîíå 100 ã æèðà ÷¸ðíîé
ëüâèíêè. Ïîä âëèÿíèåì ñêàðìëèâàíèÿ æèðà íå ïðîèñõîäèëî
ñóùåñòâåííûõ èçìåíåíèé â êà÷åñòâåííûõ ïàðàìåòðàõ ìîëî-
êà êîðîâ îïûòíîé ãðóïïû. Ìîæíî îòìåòèòü òåíäåíöèþ ïîâû-
øåíèÿ (p<0,05) ñîäåðæàíèÿ ÏÍÆÊ è ñíèæåíèå ñîäåðæàíèÿ
ñîìàòè÷åñêèõ êëåòîê â ìîëîêå êîðîâ îïûòíîé ãðóïïû 237,6 –
259,2 ïðîòèâ 263,5 – 387,7 òûñ./ñì3 â êîíòðîëüíîé ãðóïïå, ÷òî

â ïåðñïåêòèâå ïîçâîëÿåò ðàññìàòðèâàòü áîëåå øèðîêîå èñ-
ïîëüçîâàíèå æèðà ÷¸ðíîé ëüâèíêè â êîðìëåíèè äîéíîãî
ïîãîëîâüÿ êðóïíîãî ðîãàòîãî ñêîòà.

Ââåäåíèå
Êîðìîâàÿ öåííîñòü íàñåêîìûõ â ñî÷åòàíèè ñ èõ ýôôåê-

òèâíîñòüþ êîíâåðñèè ðàçíîîáðàçíûõ, â òîì ÷èñëå ïèùåâûõ,
îòõîäîâ, íèçêèìè ïîòðåáíîñòÿìè â âîäå è ïëîùàäè äåëàåò èõ
âñå áîëåå âîñòðåáîâàííûìè äëÿ ïðîèçâîäñòâà ïðîäóêòîâ
æèâîòíîãî ïðîèñõîæäåíèÿ [1]. Íàñåêîìûå ñîäåðæàò äîñòà-
òî÷íî âûñîêîå êîëè÷åñòâî áåëêà, æèðà è ìèíåðàëüíûõ âå-
ùåñòâ, ÷òîáû ñïîñîáñòâîâàòü ïðîäîâîëüñòâåííîé áåçîïàñíî-
ñòè âî âñåì ìèðå ïóòåì èñïîëüçîâàíèÿ èõ â êîðìàõ äëÿ
æèâîòíûõ [2]. Íàèáîëåå èçó÷åííûìè íà ñåãîäíÿøíèé äåíü
ÿâëÿþòñÿ æåëòûé ìó÷íîé ÷åðâü (Tenebrio molitor) [3] ÷¸ð-
íàÿëüâèíêà (Hermetia illucens) [4], äîìàøíÿÿ ìóõà (Musca
domestica) [5]. Â ïîñëåäíèå ãîäû, â òîì ÷èñëå â íàøåé ñòðàíå,
øèðîêî èçó÷àåòñÿ è óæå èñïîëüçóåòñÿ Hermetia illucens [6].
Ñóõèå ëè÷èíêè, à òàêæå îáåçæèðåííûå è íåîáåçæèðåííûå
ïðîòåèíîâûå êîíöåíòðàòû èç ëè÷èíêè ýòîãî âèäà ìóõè õîðîøî
èçó÷åíû è äîêàçàííûì ÿâëÿåòñÿ ýôôåêòèâíîå èõ èñïîëüçîâà-
íèå â êîðìëåíèè æèâîòíûõ ðàçíûõ âèäîâ è â àêâàêóëüòóðå [7,
8, 9]. Èññëåäîâàíèé ïî èñïîëüçîâàíèþ ëèïèäîâ, ïîëó÷åííûõ
èç íàñåêîìûõ, ïðîâåäåíî ïîêà åùå íåäîñòàòî÷íî [10].

Èçâåñòíî, ÷òî ëè÷èíêè ÷¸ðíîé ëüâèíêè ñîäåðæàò âûñî-
êóþ ìàññîâóþ äîëþ ëèïèäîâ, èõ êîëè÷åñòâî çàâèñèò îò

Effect of Black soldier fly larvae fat on
milk quality of dairy cows

R.V. Nekrasov,

L.K. Ernst Federal Research Center for Animal Husbandry,
Podolsk, Moscow Region

Key words: cows, fat, Black soldier fly, milk, LC-composition.
Abstract. In recent years, including in our country, feed

from Hermetia illucens larvae has been widely studied and is
already beginning to be actively used. Studies on the use of lipids
obtained from insects are still insufficient, especially in ruminants.
The aim of the study was to investigate the composition of the
lipid fraction of Hermetia illucens larvae and its effect on the fatty
acid (FA) composition of milk when fed to dairy cows in the first
half of lactation. The research was carried out in the conditions
of the cattle breeding farm JSC breeding farm 'Naro-Osanovsky',
Moscow region. The experiment involved 30 heads of lactating
cows, distributed into two groups of pair-analogues, 15 heads in
each. The total duration of the experiment was 130 days, including
the preliminary period of accustoming to the new feed 10 days,
feeding of lipid fraction according to the scheme of the experiment
was 90 days, further accounting of the after-effect - 30 days. The
2-experimental group of animals was fed 100 g of lipid fraction of
Hermetia illucens daily in addition to the diet. It was found that the
studied sample of fat had the maximum content of saturated fatty
acids (SFA), at the level of 86.0%, including lauric acid it
contained 58.9%. Analysis of data on milk productivity showed
that control animals had slightly lower average daily milk yield
(31.96 vs. 32.69 kg, or by 2.3%), compared to animals receiving
100 g of Black Soldier fly fat in their diet. Under the influence of
fat feeding there were no significant changes in qualitative
parameters of milk of cows of the experimental group. It is possible
to note a tendency of increase (p<0,05) of PUFA content and
decrease of somatic cells content in milk of cows of the experimental
group 237,6 - 259,2 against 263,5 - 387,7 thousand /cm3 in the
control group, that in prospect allows to consider wider use of Black
Soldier fly fat in feeding of milking stock of cattle.
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ñóáñòðàòà, íà êîòîðîì ëè÷èíêè âûðàùèâàþòñÿ [11], à ñîñòàâ
õàðàêòåðèçóåòñÿ íèçêèì êîëè÷åñòâîì ìîíîíåíàñûùåííûõ
(MUFA) è ïîëèíåíàñûùåííûõ (PUFA) æèðíûõ êèñëîò è
áîëüøèì êîëè÷åñòâîì íàñûùåííûõ (SFA): ëàóðèíîâàÿ –
47,06; ïàëüìèòèíîâàÿ – 15,17; ìèðèñòèíîâàÿ – 10,48; ñòåàðè-
íîâàÿ – 3,47 ìàðãàðèíîâàÿ – 0,21%. Ñïåêòð êèñëîò î÷åíü
ïîõîæ íà æèð ïàëüìîâîãî ÿäðà è êîêîñîâîå ìàñëî [12]. Òàêæå
óñòàíîâëåíî, ÷òî ïðåäñòàâëåííûå â æèðå ëè÷èíîê MCFA è
ìîíîãëèöåðèäû ñïîñîáíû ïîäàâëÿòü âèðóñû è ðàçâèòèå ïàòî-
ãåííûõ áàêòåðèé [13]. Èññëåäîâàíèå Saviane et al. [14] ïîä-
òâåðæäàåò, ÷òî æèð èç ëè÷èíîê Hermetia illucens ìîæåò
ïðåäñòàâëÿòü ñîáîé ýôôåêòèâíîå àíòèìèêðîáíîå ñðåäñòâî
ïðîòèâ ðàçëè÷íûõ ïàòîãåíîâ.

Â ñâÿçè ñ èíòåíñèâíûì ðàçâèòèåì èíñåêòîòåõíîëîãèé, à
òàêæå ïî ïîëó÷åíèþ ðàçëè÷íûõ êîðìîâûõ êîìïîíåíòîâ èç
ëè÷èíîê Hermetia illucens, íàïðàâëåíèå èçó÷åíèÿ âîçìîæíî-
ñòåé ââîäà ëèïèäîâ â êîðìà, à òàêæå ýôôåêòèâíîñòü èõ
èñïîëüçîâàíèÿ, òðåáóåò äàëüíåéøåãî èçó÷åíèÿ [15].

Öåëü íàøåãî èññëåäîâàíèÿ, âûïîëíåííîãî â ðàìêàõ ÃÇ
124020200032-4, ÿâëÿëîñü èçó÷åíèå ñîñòàâà ëèïèäíîé ôðàê-
öèè ëè÷èíîê Hermetia illucens è âëèÿíèå åå íà æèðíîêèñëîò-
íûé (ÆÊ) ñîñòàâ ìîëîêà ïðè ñêàðìëèâàíèè äîéíûì êîðîâàì
â ïåðâóþ ïîëîâèíó ëàêòàöèè.

Ìàòåðèàëû è ìåòîäû
Èññëåäîâàíèÿ ïðîâåäåíû â óñëîâèÿõ æèâîòíîâîä÷åñêîãî

õîçÿéñòâà ÀÎ ïëåìçàâîä "Íàðî-Îñàíîâñêèé" (ïëåìåííîé
çàâîä ïî ÷åðíî-ïåñòðîé ïîðîäå ñêîòà) Ìîñêîâñêîé îáëàñòè, à
òàêæå â ëàáîðàòîðèÿõ ÔÃÁÍÓ ÔÈÖ ÂÈÆ èì. Ë.Ê. Ýðíñòà.
Áûëî îòîáðàíî ïîãîëîâüå – 30 ãîëîâ ëàêòèðóþùèõ êîðîâ,
ðàñïðåäåëåííûõ íà äâå ãðóïïû ïàð-àíàëîãîâ, ïî 15 ãîëîâ â
êàæäîé. Ïðåäâàðèòåëüíûé óðàâíèòåëüíûé ïåðèîä êîðìëå-
íèÿ ñîñòàâèë 10 äíåé, â ïåðèîä êîòîðîãî æèâîòíûå ïðèó÷à-
ëèñü ê ñõåìå êîðìëåíèÿ.

Îáùàÿ ïðîäîëæèòåëüíîñòü îïûòà ñîñòàâèëà 130 äíåé, â
òîì ÷èñëå ïðåäâàðèòåëüíûé ïåðèîä ïðèó÷åíèÿ ê íîâîìó
êîðìó 10 äíåé, ñêàðìëèâàíèå ëèïèäíîé ôðàêöèè ïî ñõåìå
ýêñïåðèìåíòà ñîñòàâèëî 90 äíåé, äàëüíåéøèé ó÷åò ïîñëåäåé-
ñòâèÿ – 30 äíåé. Æèâîòíûå êîíòðîëüíîé è îïûòíûõ ãðóïï
áûëè ðàçìåùåíû â îäíîì ïîìåùåíèè, ãäå èì áûëè ñîçäàíû
îäèíàêîâûå óñëîâèÿ êîðìëåíèÿ è ñîäåðæàíèÿ.

Ýêñïåðèìåíòû íà æèâîòíûõ ïðîâåäåíû â ñîîòâåòñòâèè ñ
òðåáîâàíèÿìè Ïðèêàçà Ìèíçäðàâà Ðîññèè "Îá óòâåðæäåíèè
ïðàâèë íàäëåæàùåé ëàáîðàòîðíîé ïðàêòèêè", Ïðàâèë íàäëå-
æàùåé ëàáîðàòîðíîé ïðàêòèêè (GLP) è Õåëüñèíñêîé äåêëà-
ðàöèè. Ïðîèçâîäñòâåííîå ïîìåùåíèå, â êîòîðîì ïðîõîäèëî
èññëåäîâàíèå áûëî îáîðóäîâàíî âñåì íåîáõîäèìûì èíâåí-
òàðåì è ñèñòåìîé ðàçäà÷è êîðìà. Âñå æèâîòíûå íàõîäèëèñü
â îäèíàêîâûõ óñëîâèÿõ, è èìåëè ñâîáîäíûé äîñòóï ê êîðìàì
è âîäå íà ïðîòÿæåíèè âñåãî ïåðèîäà èññëåäîâàíèé. Óñëîâèÿ
ñîäåðæàíèÿ è óõîäà çà æèâîòíûìè áûëè èäåíòè÷íûå è ñîîò-
âåòñòâîâàëè òðåáóåìûì íîðìàì (òåìïåðàòóðíûé, âëàæíîñò-
íûé ñâåòîâîé ðåæèìû è ãàçîâûé ñîñòàâ âîçäóõà â ïîìåùå-
íèè) – â ïðåäåëàõ çîîãèãèåíè÷åñêèõ íîðì.

Æèâîòíûì 1-îé êîíòðîëüíîé ãðóïïû ñêàðìëèâàëèñü ñáà-
ëàíñèðîâàííûå ïî ýíåðãèè è ïèòàòåëüíûì âåùåñòâàì ðàöè-
îíû êîðìëåíèÿ (òàáë. 2). Îñíîâíîé ðàöèîí (ÎÐ) ñîîòâåòñòâî-
âàë ïîêàçàòåëÿì ýíåðãåòè÷åñêîé è ïèòàòåëüíîé öåííîñòè äëÿ
æèâîòíûõ â ïåðèîä ëàêòàöèè [16]. 2-îé îïûòíîé ãðóïïå
æèâîòíûõ äîïîëíèòåëüíî ê îñíîâíîìó ðàöèîíó åæåäíåâíî
èíäèâèäóàëüíî â óòðåííåå êîðìëåíèå ñêàðìëèâàëè 100 ã
ëèïèäíîé ôðàêöèè Hermetia illucens. Óðîâåíü ñêàðìëèâàíèÿ
ëèïèäíîé äîáàâêè îïðåäåëÿëñÿ íà îñíîâàíèè ñîñòàâà, à òàê-
æå äàííûõ, ïîëó÷åííûõ â ðàíåå ïðîâåäåííûõ èññëåäîâàíèÿõ.
Ðàñ÷åò ðàöèîíîâ êîðìëåíèÿ ïðîâîäèëè ïîñðåäñòâîì èñïîëü-
çîâàíèÿ ïðîãðàììíîãî êîìïëåêñà ÊîðìÎïòèìàÝêñïåðò (Âåð-
ñèÿ 2016, ÎÎÎ "Êîðìîðåñóðñ"). Â ÍÈÖ "×åðêèçîâî" ïðîâå-
äåí àíàëèç ëèïèäíîé ôðàêöèè ëè÷èíîê èç Hermetia illucens,

â ÷àñòíîñòè ÆÊ-ñîñòàâ æèðà (ÃÎÑÒ 31663-2012).
Èçó÷åíû ìîëî÷íàÿ ïðîäóêòèâíîñòü è êà÷åñòâî ìîëîêà

êîðîâ: ñðåäíåñóòî÷íûé óäîé ïî ðåçóëüòàòàì êîíòðîëüíûõ
äîåê; ñîäåðæàíèå æèðà, áåëêà, íà èíôðàñïåêòðîìåòðè÷åñêîì
àíàëèçàòîðå (â îòäåëå ïîïóëÿöèîííîé ãåíåòèêè è ãåíåòè÷åñ-
êèõ îñíîâ ðàçâåäåíèÿ æèâîòíûõ ÔÃÁÍÓ ÔÈÖ ÂÈÆ èì. Ë.Ê.
Ýðíñòà) CombiFoss 7 DCC (FOSS, Äàíèÿ): æèð, áåëîê (÷èñ-
òûé è ñûðîé), êàçåèí, ëàêòîçà, ñóõîå âåùåñòâî (SNF è TS),
ìî÷åâèíà, ëèìîííàÿ êèñëîòà, ïðîôèëüíûé àíàëèç æèðíûõ
êèñëîò (ÆÊ) (Ñ14:0 (ìèðèñòèíîâîé), Ñ16:0 (ïàëüìèòèíî-
âîé), Ñ18:0 (ñòåàðèíîâîé), Ñ18:1 (îëåèíîâîé), íàñûùåííûõ
ÆÊ, ìîíîíåíàñûùåííûõ ÆÊ, ïîëèíåíàñûùåííûõ ÆÊ, êî-
ðîòêîöåïî÷å÷íûõ ÆÊ, ñðåäíåöåïî÷å÷íûõ ÆÊ, äëèííîöåïî-
÷å÷íûõ ÆÊ è òðàíñ-èçîìåðîâ ÆÊ), ñâîáîäíûå æèðíûå êèñ-
ëîòû, ïîíèæåíèå òåìïåðàòóðû çàìåðçàíèÿ, pH, ïðîâåðêà íà
êåòîç, îáùåå îáíàðóæåíèå ïðèìåñåé (ïîäìåøèâàíèå), îáùåå
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êîëè÷åñòâî ñîìàòè÷åñêèõ êëåòîê (SCC) è
äèôôåðåíöèðîâàííûé ïîäñ÷åò ñîìàòè÷åñ-
êèõ êëåòîê (DSCC).

Íà îñíîâå ïîëó÷åííûõ ðåçóëüòàòîâ
áûëè ðàññ÷èòàíû ñðåäíèå çíà÷åíèÿ äëÿ
êàæäîãî ïîêàçàòåëÿ ïî ãðóïïå æèâîòíûõ â
íà÷àëå îïûòà è â ïîñëåäóþùèå êîíòðîëüíûå
äîéêè. Ïîëó÷åííûå ýêñïåðèìåíòàëüíûå
äàííûå îáðàáàòûâàëè áèîìåòðè÷åñêè ñ
èñïîëüçîâàíèåì îäíî- è äâóõôàêòîðíîãî
äèñïåðñèîííîãî àíàëèçà (ANOVA) â ïðî-
ãðàììå STATISTICA 13 RU ("StatSoft, Inc.",
ÑØÀ). Âû÷èñëÿëè ñðåäíåàðèôìåòè÷åñêèå
çíà÷åíèÿ (Ì), îøèáêó ñðåäíåé (m), ñðåäíå-
êâàäðàòè÷åñêóþ îøèáêó (±SEM) è óðîâåíü
çíà÷èìîñòè (ð).

Ðåçóëüòàòû è îáñóæäåíèå
Íàïðàâëåíèå ïî èçó÷åíèþ íîâûõ èí-

ãðåäèåíòîâ èç íàñåêîìûõ àêòóàëüíî â ñâÿ-
çè ñ íàðàñòàþùèì äåôèöèòîì êîðìîâ
æèâîòíîãî ïðîèñõîæäåíèÿ [1, 17]. Ïðè
ýòîì èíòåðåñ âûçûâàåò èñïîëüçîâàíèå íå
òîëüêî ïðîòåèíà èç ëè÷èíîê íàñåêîìûõ,
íî è æèðà, òàê êàê åãî ñîäåðæàíèå â ëè-
÷èíêàõ ñîïîñòàâèìî ñ ñîäåðæàíèåì ïðî-
òåèíà. Barragan-Fonseca et al. [15] áûëî
óñòàíîâëåíî, ÷òî ñîäåðæàíèå áåëêà â ëè-
÷èíêàõ ìîæíî ðåãóëèðîâàòü â óçêèõ ïðå-

äåëàõ, òîãäà êàê ñîäåðæàíèå ñûðîãî æèðà â ëè÷èíêàõ ñèëüíî çàâèñèò îò êîíöåíòðà-
öèè ïèòàòåëüíûõ âåùåñòâ è ïëîòíîñòè âûðàùèâàíèÿ ëè÷èíîê. Â òàáëèöå 3 ïðèâåäå-
íû äàííûå ïî ñðàâíåíèþ ÆÊ-ñîñòàâà èñïîëüçóåìîãî â ðàáîòå îáðàçöà ñ ïîëó÷åííû-
ìè äðóã

×àñòî èç-çà ÆÊ-ñîñòàâà æèð íàñåêîìûõ êëàññèôèöèðóþò ìåæäó ðàñòèòåëü-
íûìè ìàñëàìè è æèâîòíûìè æèðàìè [19], ÿâëÿåòñÿ òâåðäûì ïðè êîìíàòíîé
òåìïåðàòóðå, áëèçîê ê êîêîñîâîìó è ïàëüìîâîìó ìàñëàì. Íàìè óñòàíîâëåíî, ÷òî
â èçó÷åííîì îáðàçöå æèðà áûëî ìàêñèìàëüíûì ñîäåðæàíèå íàñûùåííûõ æèð-
íûõ êèñëîò (SFA), íà óðîâíå 86,0%, â òîì ÷èñëå ëàóðèíîâîé êèñëîòû â íåì
ñîäåðæàëîñü 58,9%, ÷òî ñîãëàñóåòñÿ ñ äàííûìè äðóãèõ èññëåäîâàòåëåé [20, 21].
Ïî äàííûì äðóãèõ [18] ñîäåðæàíèå SFA íàõîäèëîñü â ñðåäíåì â ïðåäåëàõ 74%,
â òîì ÷èñëå ëàóðèíîâîé êèñëîòû äî 46,7%; ïî äàííûì [11] – 60,5 è äî 52,1%,
ñîîòâåòñòâåííî. Òàêèå ðàçëè÷èÿ ÆÊ-ñîñòàâà ñâÿçàíû, â ïåðâóþ î÷åðåäü, ñ äèåòîé
ëè÷èíîê íàñåêîìîãî, òåõíîëîãèåé âûðàùèâàíèÿ, à, âî-âòîðûõ, ñ òåõíè÷åñêèìè

Ðèñ. 3. Óäîé ìîëîêà êîðîâ (n=13) íàòóðàëüíîé æèðíîñòè, êã
Fig. 3. Milk yield of cows (n=13) of natural fatness, kg
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óñëîâèÿìè ïîëó÷åíèÿ æèðà èç ëè÷èíîê. Òàêæå æèð èç ëè÷è-
íîê ÷¸ðíîé ëüâèíêè èìååò áîëåå âûñîêèå êîíöåíòðàöèè ìî-
íîíåíàñûùåííûõ æèðíûõ êèñëîò (MUFA) è áîëåå íèçêèå
ïîëèíåíàñûùåííûõ æèðíûõ êèñëîò (PUFA), ÷òî ñîãëàñóåòñÿ
ñ äàííûìè [22].

Àíàëèç äàííûõ ïî ìîëî÷íîé ïðîäóêòèâíîñòè (ðèñ. 1)
ïîêàçàë, ÷òî ïðè ïîñòàíîâêå íà îïûò ñðåäíåñóòî÷íûé óäîé ó
êîðîâ êîíòðîëüíîé è îïûòíîé ãðóïï áûë ïðàêòè÷åñêè íà
îäíîì óðîâíå è ñîñòàâèë â ñðåäíåì – îêîëî 34,2 êã. Òðè
ìåñÿöà êîðîâû âñåõ ãðóïï óäåðæèâàëè ñâîþ ïðîäóêòèâíîñòü
íà âûñîêîì óðîâíå, íî êîíòðîëüíûå æèâîòíûå èìåëè íå-
ñêîëüêî ìåíüøèé ñðåäíåñóòî÷íûé óäîé (31,96 ïðîòèâ 32,69
êã, èëè íà 2,3%), ïî ñðàâíåíèþ ñ æèâîòíûìè, ïîëó÷àâøèìè
â ñâîåì ðàöèîíå 100 ã æèðà ÷¸ðíîé ëüâèíêè.

Ñðàâíèòåëüíûé àíàëèç ïî èçó÷åííîìó ñïåêòðó êà÷åñòâåí-
íûõ ïîêàçàòåëåé ìîëîêà êîðîâ â äèíàìèêå ëàêòàöèè, è â
ñðåäíåì çà îïûò ìåæäó ïîêàçàòåëÿìè îïûòíîé ãðóïïû â
ñðàâíåíèè ñ êîíòðîëåì íå âûÿâèë ñóùåñòâåííûõ ðàçëè÷èé.
Ìîæíî îòìåòèòü òîëüêî òåíäåíöèþ ïîâûøåíèÿ (p<0,05) ñî-
äåðæàíèÿ ÏÍÆÊ â ìîëîêå æèâîòíûõ, ïîòðåáëÿâøèõ äîïîë-
íèòåëüíî ê ðàöèîíó ëèïèäíóþ ôðàêöèþ ëè÷èíîê Hermetia
illucens. Òàê êàê äðóãèõ èçìåíåíèé íå ïðîèñõîäèëî, ýòî
ñâèäåòåëüñòâóåò, ÷òî èçó÷àåìûé ôàêòîð íå îêàçûâàåò îòðèöà-
òåëüíîãî âîçäåéñòâèÿ íà êà÷åñòâåííûå ïàðàìåòðû ìîëîêà
(òàáë. 4).

Áîëåå òîãî, ñêàðìëèâàíèå æèðà ÷¸ðíîé ëüâèíêè æèâîò-
íûì, ïðèâîäèëî ê áîëåå ñãëàæåííûì â äèíàìèêå ëàêòàöèè
çíà÷åíèÿì ñîäåðæàíèÿ ñîìàòè÷åñêèõ êëåòîê (èç-çà áîëüøèõ
êîëåáàíèé çíà÷åíèé p>0,05 â ñðåäíåì çà îïûò, p<0,05 â
îòäåëüíûå ïåðèîäû îïûòà) 237,6 – 259,2 ïðîòèâ 263,5 – 387,7
òûñ/ñì3 â êîíòðîëüíîé ãðóïïå.

Çàêëþ÷åíèå
Áèîìàññà ëè÷èíîê Hermetia illucens ìîæåò ñëóæèòü èñ-

òî÷íèêîì âûñîêîýíåðãåòè÷åñêèõ êîðìîâûõ ïðîäóêòîâ, à ñ
ó÷åòîì ñîñòàâà ÆÊ îáëàäàåò øèðîêèìè áèîëîãè÷åñêèìè
ñâîéñòâàìè. Ïîìèìî ñíàáæåíèÿ îðãàíèçìà ýíåðãèåé, ÆÊ-
ñîñòàâ, â ïåðâóþ î÷åðåäü, çà ñ÷åò âûñîêîãî ïóëà ëàóðèíîâîé
êèñëîòû, ñïîñîáñòâóåò àíòèìèêðîáíîé çàùèòå, ÷òî ïðåäïî-
ëàãàåò ïîâûøåíèå çàùèòíûõ ñâîéñòâ æèâîòíîãî. Ïî ñâîåìó
äåéñòâèþ ëèïèäíàÿ ôðàêöèÿ (100 ã/ãîë./ñóò.) ëè÷èíîê Hermetia
illucens íå îêàçûâàåò îòðèöàòåëüíîãî âëèÿíèÿ íà ðåàëèçàöèþ
ïðîäóêòèâíûõ êà÷åñòâ äîéíûõ êîðîâ, ïðè ýòîì ìîæåò ñòèìó-
ëèðîâàòü ïîâûøåíèå ïðîäóêòèâíîñòè. Ïîä âëèÿíèåì ñêàðì-
ëèâàíèÿ æèðà íå ïðîèñõîäèëî ñóùåñòâåííûõ èçìåíåíèé â
êà÷åñòâåííûõ ïàðàìåòðàõ ìîëîêà êîðîâ îïûòíîé ãðóïïû.
Ìîæíî îòìåòèòü òåíäåíöèþ ïîâûøåíèÿ (p<0,05) ñîäåðæà-
íèÿ ÏÍÆÊ è ñíèæåíèå ñîäåðæàíèÿ ñîìàòè÷åñêèõ êëåòîê â
ìîëîêå êîðîâ îïûòíîé ãðóïïû, ÷òî ïîçâîëÿåò ðàññìàòðèâàòü
áîëåå øèðîêîå èñïîëüçîâàíèå æèðà ÷¸ðíîé ëüâèíêè â êîðì-
ëåíèè äîéíîãî ïîãîëîâüÿ êðóïíîãî ðîãàòîãî ñêîòà.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ìèíîá-
ðíàóêè ¹124020200032-4.
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Êëþ÷åâûå ñëîâà: ïîðîñÿòà ïðè îòúåìå, ýêñòðàêò êîðû
ëèñòâåííèöû, ñèíå-çåëåíûå âîäîðîñëè ñïèðóëèíà, ñðåäíå-
ñóòî÷íûé ïðèðîñò.

Ðåçþìå. Â ñòàòüå ïðèâåäåíû äàííûå ïî èíòðîäóêöèè
ïîðîñÿòàì ïðè îòúåìå ôèòîïðåïàðàòîâ ýêñòðàêòà èç êîðû
ëèñòâåííèöû äàóðñêîé èíòåãðàëüíî ñî ñïèðóëèíîé.  Îïûò
âûïîëíåí íà ñâèíîôåðìå êîëõîçà èìåíè Ãóðüÿíîâà Æóêîâ-
ñêîãî ðàéîíà, Êàëóæñêîé îáëàñòè. Äâå ãðóïïû ïîðîñÿò ïî
10 ãîëîâ â êàæäîé, îäíà èç êîòîðûõ ñëóæèëà êîíòðîëåì è
ïîëó÷àëà ïîëíîðàöèîííûé êîìáèêîðì, îïûòíàÿ – ñâåðõ
òîãî â ñóòêè êîìïëåêñíóþ êîðìîâóþ äîáàâêó èç 25 ìã
ýêñòðàêòà êîðû ëèñòâåííèöû è 3 ìã ñïèðóëèíû â ðàñ÷åòå íà
êèëîãðàìì æèâîé ìàññû.    Êîìïëåêñíîå ïîòðåáëåíèå äîáà-
âîê íàøëî ïîëîæèòåëüíîå îòðàæåíèå â áèîõèìè÷åñêèõ ïî-
êàçàòåëÿõ êðîâè, èëëþñòðèðóþùèõ óðîâåíü îáìåíà âåùåñòâ
â îðãàíèçìå. Ôðàêöèÿ àëüáóìèíîâ è ãëîáóëèíîâ â êðîâè
ïîðîñÿò îïûòíîé ãðóïïû áûëà âûøå êîíòðîëüíûõ àíàëîãîâ
ñîîòâåòñòâåííî íà 29,5 % è 12,2 %, ÷òî õàðàêòåðèçóåò
óëó÷øåíèå àëüáóìèíîîáðàçîâàòåëüíîé ôóíêöèè ïå÷åíè.

Êîíöåíòðàöèÿ îáùåãî áèëèðóáèíà â ñûâîðîòêå êðîâè ïîðî-
ñÿò îïûòíîé ãðóïïû ðàâíÿëàñü 1,6 ìêìîëü/ë, ÷òî áûëî íèæå
çíà÷åíèé â êîíòðîëå íà 15,8%, õîëåñòåðîëà íèæå íà 21,4%,
÷òî ïðåäïîëàãàåò ïîëîæèòåëüíîå âîçäåéñòâèå ââîäèìûõ
äîáàâîê, êàê ãåïàòîïðîòåêòîðîâ. Çà 70 ñóòîê èññëåäîâàíèé,
ïîðîñÿòà îïûòíîé ãðóïïû íàáðàëè æèâîé ìàññû âûøå íà
12,9% ïðîòèâ êîíòðîëüíîé ãðóïïû ãäå ñîõðàííîñòü ñîñòà-
âèëà 90%, â îïûòíîé ãðóïïå – 100%.

Ââåäåíèå

Ïðè áåçâûãóëüíîì ñîäåðæàíèè æèâîòíûõ, â óñëîâèÿõ
ïðîìûøëåííîãî âåäåíèÿ æèâîòíîâîäñòâà, îðãàíèçì âñå
áîëüøå îùóùàåò íåõâàòêó áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ.
Íà ñìåíó õèìè÷åñêèì ïðåïàðàòàì ïðåäïî÷òèòåëüíî ïðèìå-
íÿòü åñòåñòâåííûå ðàñòèòåëüíûå äîáàâêè, òàê íàçûâàåìûå
ôèòîáèîòèêè. Èõ ïðèìåíåíèå â ïèòàíèè ïîðîñÿò ïðè îòúå-
ìå íåîáõîäèìî, òàê êàê ñïîñîáñòâóåò íîðìàëèçàöèè ðîñòà è
ðàçâèòèÿ îðãàíèçìà ïðè ôóíêöèîíàëüíîì ôîðìèðîâàíèè
ìåòàáîëè÷åñêèõ ïðîöåññîâ [4,5].

Â ýòîì ãëàâíóþ ðîëü èãðàåò ìåñòíîå ñûðüå â âèäå
äðåâåñíîé ðàñòèòåëüíîñòè èç êîòîðîãî è ïîëó÷àþò ôèòîáè-
îòèêè, ïðè÷åì âñåñåçîííî. Îòõîäû îò ïåðåðàáîòêè äðå-
âåñíîãî ñûðüÿ â ïîëíîì îáúåìå ìîãóò áûòü íàïðàâëåíû íà
âûðàáîòêó êîðìîâûõ äîáàâîê îáîãàùåííûõ áèîëîãè÷åñêè
àêòèâíûìè âåùåñòâàìè.

Îãðîìíûé èíòåðåñ âûçûâàþò äîáàâêè, ïðîèçâåäåííûå
èç äðåâåñèíû è êîðû ëèñòâåííèöû äàóðñêîé, ê íèì îòíîñÿò-
ñÿ äèãèäðîêâåðöåòèí, àðàáèíîãàëàêòàí, ýêñòðàêò, êîòîðûå

  Effect of phytobiotics on metabolic
status and productivity of piglets
Nikanova   L.A.,  Federal Research Center for Animal
Husbandry named after Academy Member L.K. Ernst,
Moscow region

Key words: piglets at weaning, larch bark extract, blue-
green algae spirulina, average daily gain.

Abstract. The article presents data on the introduction of
phytopreparations of Dahurian larch bark extract integrally with
spirulina to piglets at weaning. The experiment was carried out
on the pig farm of the Guryanov collective farm in the Zhukovsky
district, Kaluga region. Two groups of piglets with 10 heads
each, one of which served as a control and received complete
compound feed, piglets of the experimental group in addition per
day a complex feed additive of 25 mg of larch bark extract and
3 mg of spirulina per kilogram of live weight. Complex
consumption of additives found a positive reflection in the
biochemical parameters of the blood, illustrating the level of
metabolism in the body. In terms of albumin and globulin values,
the piglets in the experimental group exceeded their peers by 29.5%
and 12.2%, which characterizes the albumin-forming function of
the liver. The concentration of total bilirubin in the blood serum of
piglets in the experimental group was 1.6
mmol / l, which was 15.8% lower than the control values, cholesterol
was 21.4% lower, which suggests a positive effect of the introduced
additives as hepatoprotectors. Over the study period, which was 70
days, the live weight of piglets in the experimental group was 12.9%
higher than in the control group, where the survival rate was 90%,
in the experimental group - 100%
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äàâíî íàøëè øèðîêîå ïðèìåíåíèå â êîðìëåíèè æèâîòíûõ.
Ýêñòðàêò êîðû ëèñòâåííèöû íà 60 % ñîñòîèò èç òàíèíîâ

(ãðóïïû ôåíîëüíûõ ñîåäèíåíèé, ñîäåðæàùèõ çíà÷èòåëü-
íîå êîëè÷åñòâî ÎÍ), è êàòåõèíîâ (ïîëèôåíîëüíûå ñîåäèíå-
íèÿ ñ ñèëüíûìè àíòèîêñèäàíòíûìè ñâîéñòâàìè, ôëàâîíîè-
äû, ôåíîëîêèñëîòû (ïðîèçâîäíûå àðîìàòè÷åñêèõ óãëåâî-
äîðîäîâ). Âñå ñîñòàâëÿþùèå ýêñòðàêòà, áåç ñîìíåíèÿ îêà-
çûâàþò áëàãîòâîðíîå âëèÿíèå íà ôèçèîëîãè÷åñêîå ñîñòîÿ-
íèå îðãàíèçìà æèâîòíûõ, ïðè ýòîì ñèíåðãåòè÷åñêè óñèëè-
âàþò áèîëîãè÷åñêèå ñâîéñòâà äðóã äðóãà.

Îñíîâíûå áèîëîãè÷åñêèå ñâîéñòâà: ñïîñîáñòâóåò óòè-
ëèçàöèè òîêñèíîâ èç îðãàíèçìà æèâîòíûõ; óëó÷øàåò ìåòà-
áîëèçì, ïðîòåêàþùèé â ïå÷åíè; ïðåäîõðàíÿåò ãåïàòîöèòû
îò òîêñè÷åñêîãî âîçäåéñòâèÿ; óìåíüøàåò òîêñèêîëîãè÷åñ-
êîå âîçäåéñòâèå ïàòîãåííûõ ìèêðîîðãàíèçìîâ â æåëóäî÷íî-
êèøå÷íîì òðàêòå; óñèëèâàåò èììóíèòåò; ñïîñîáñòâóåò ëó÷-
øåé ïîåäàåìîñòè è èñïîëüçîâàíèþ êîðìà è âîäû; ïîâûøà-
åò ñåêðåöèþ ïèùåâàðèòåëüíûõ ôåðìåíòîâ è äð.

Íå ìàëî âàæíûì ÿâëÿåòñÿ è òîò ôàêò, ÷òî ýêñòðàêò –
íåéòðàëèçóÿ ïðîòåîëèòè÷åñêèå áàêòåðèè, îáâîëàêèâàåò áå-
ëîê êîðìà, äåëàÿ èõ íåäîñòóïíûìè äëÿ ôåðìåíòà óðåàçû,
ïåðåíîñèò â êèøå÷íèê, ãäå ïîä âîçäåéñòâèåì êèñëîé ñðåäû
èäåò ðàñùåïëåíèå, îñâîáîæäàÿ áåëîê [8].

Ïî äàííûì Ñåõèíà À.À. ñ ñîàâòîðàìè, ââîä 10 ã òàíèíîâ
íà ãîëîâó â ñóòêè äîéíûì êîðîâàì, ïîâûñèëè   ñðåäíåñóòî÷-
íûé óäîé íà 2,7 %, óðîâåíü æèðà íà 0,17%, áåëêà íà 0,09%,
íà ôîíå è ïîâûøåíèÿ êà÷åñòâåííûõ ïîêàçàòåëåé ìîëîêà[9].

Â ðàáîòàõ Êîëåñíèê Í.Ñ., Áîãîëþáîâîé Í.Â. îòìå÷åíî,
÷òî èñïîëüçîâàíèå òàíèíîâ â êà÷åñòâå êîðìîâîé äîáàâêè
ñïîñîáñòâóåò ñíèæåíèþ âûáðîñà ìåòàíà æâà÷íûìè æèâîò-
íûìè[7].

Èç-çà âûñîêèõ öåí íà áèîëîãè÷åñêè àêòèâíûå âåùåñòâà
õèìè÷åñêîãî ñèíòåçà âñå áîëüøå çíà÷èìû äëÿ óâåëè÷åíèÿ
ïðîäóêòèâíîñòè ñòàíîâÿòñÿ áèîëîãè÷åñêèå ñòèìóëÿòîðû
ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ. Íàèáîëüøèé èíòåðåñ âû-
çûâàåò ïðèìåíåíèå ñèíå-çåëåíîé âîäîðîñëè ñïèðóëèíà
(Spirulina platensis).

Ïî ìíåíèþ ðÿäà àâòîðîâ, ââîä â ðàöèîí ïòèöå, ñåëüñêî-
õîçÿéñòâåííûì è äîìàøíèì æèâîòíûì ñïèðóëèíû â æèä-
êîé, ïàñòîîáðàçíîé è ñóõîé ôîðìå, ñïîñîáñòâóåò ïîâûøå-
íèþ ïðîäóêòèâíîñòè è ñëóæèò êàê ïðîôèëàêòè÷åñêîå ñðåä-
ñòâî îò íàðóøåíèÿ îáìåíà âåùåñòâ [1,2,3].

Áèîëîãè÷åñêè àêòèâíûå âåùåñòâà ïðèðîäíîé ìèêðîâî-
äîðîñëè ñïèðóëèíû, äåéñòâóþùèå â êîìïëåêñå, îáëàäàþò
âûñîêîé ôóíêöèîíàëüíîé àêòèâíîñòüþ è ïðîÿâëÿþò ðàçíî-
îáðàçíûå ñâîéñòâà, êàê: íîðìàëèçóþò è àêòèâèçèðóþò îá-
ìåí âåùåñòâ,  ñîñòàâ ìèêðîôëîðû êèøå÷íèêà(óâåëè÷èâàåò
êîëè÷åñòâî ëàêòîáàêòåðèé); ïîâûøàþò íåñïåöèôè÷åñêóþ
ðåçèñòåíòíîñòü îðãàíèçìà; âûâîäÿò èç îðãàíèçìà òîêñèíû,
òÿæåëûå ìåòàëëû, ðàäèîíóêëèäû è äð. Ñïèðóëèíà ñîäåð-
æèò ëèãíàíû, êîòîðûå îáëàäàþò âûðàæåííûì ïðîòèâîâîñ-
ïàëèòåëüíûì, àíòèîêñèäàíòíûì è àíòèêàíöåðîãåííûì äåé-
ñòâèåì [6 ].

Ìèêðîâîäîðîñëü ñïèðóëèíà ìîæåò ñëóæèòü èñòî÷íè-
êîì äëÿ íîðìàëèçàöèè ãîìåîñòàçà è êîððåêöèè ìåòàáîëèç-
ìà îðãàíèçìà æèâîòíûõ.

Ïðè àíàëèçå ëèòåðàòóðíûõ äàííûõ, èñïîëüçîâàíèå ýê-
ñòðàêòà êîðû ëèñòâåííèöû â êîìïëåêñå ñî ñïèðóëèíîé â
êîðìëåíèè ñâèíåé èçó÷åí íåäîñòàòî÷íî.

      Öåëüþ íàøåé ðàáîòû ÿâèëîñü èçó÷åíèå âëèÿíèÿ
ðàñòèòåëüíûõ ôèòîáèîòèêîâ íà áèîõèìè÷åñêèå ïîêàçàòåëè
êðîâè, ñîõðàííîñòü è äèíàìèêó æèâîé ìàññû ïîðîñÿò.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

     Íàó÷íàÿ ðàáîòà îñóùåñòâëÿëàñü íà ñâèíîâîä÷åñêîé
ôåðìå, êîëõîçà èìåíè Ãóðüÿíîâà   Êàëóæñêîé îáëàñòè íà
ïîðîñÿòàõ ñ ìîìåíòà îòúåìà èõ îò ñâèíîìàòîê, ïðîäîëæè-
òåëüíîñòü ýêñïåðèìåíòà 70 ñóòîê (òàáë.1).

Â êîíöå ýêñïåðèìåíòà îò ïÿòè ñðåäíèõ ãîëîâ èç êàæäîé
ãðóïïû ïðîâîäèëñÿ çàáîð êðîâè.

Â îáðàçöàõ êðîâè áûëè îïðåäåëåíû:
áèîõèìè÷åñêèå çíà÷åíèÿ ñûâîðîòêè êðîâè íà àâòîìà-

òè÷åñêîì áèîõèìè÷åñêîì àíàëèçàòîðå (Awareness Tehnology,
ÑØÀ). Â îïûòå ó÷òåíû âñå ñëó÷àè çàáîëåâàíèé è âûáûòèÿ
ñâèíåé è èõ ïðè÷èíû.

Òàáëèöà 1. Ñõåìà îïûòà
Table 1. Experimental scheme

Òàáëèöà 2. Õèìè÷åñêèé ñîñòàâ, ïèòàòåëüíàÿ è ýíåðãåòè÷åñêàÿ
öåííîñòü êîðìîâ
Table 2. Chemical composition, nutritional and energy value of feed

Òàáëèöà 3. Áèîõèìè÷åñêèå ïîêàçàòåëè áåëêîâîãî îáìåíà
âåùåñòâ â ñûâîðîòêå êðîâè ïîðîñÿò (M±m, n=5)
Table 3. Biochemical indices of protein metabolism in the blood
serum of piglets (M±m, n=5)
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Âñå ïîëó÷åííûå ðåçóëüòàòû îáðàáîòàíû ìåòîäîì âàðè-
àöèîííîé ñòàòèñòèêè

Ðåçóëüòàòû èññëåäîâàíèé

Äåéñòâèå ââîäèìûõ ôèòîáèîòèêîâ â êîíå÷íîì ñ÷åòå
ñêàçàëîñü íà êà÷åñòâåííûõ ïîêàçàòåëÿõ ñûâîðîòêè êðîâè. Ó
îòúåìûøåé  îïûòíîé ãðóïïû êîíöåíòðàöèÿ îáùåãî áåëêà
áûëà íà 19,4 % âûøå, ÷åì ó ïîðîñÿò êîíòðîëüíîé ãðóïïû çà
ñ÷åò óâåëè÷åíèÿ ôðàêöèè àëüáóìèíîâ íà 29,5 % è ãëîáóëè-
íîâ íà 12,2 %. Îòíîøåíèå ãëîáóëèíîâ ê àëüáóìèíàì (À\Ã)
â êîíòðîëüíîé ãðóïïå áûëî 0,7, â îïûòíîé ãðóïïå 0,8.
Ñîäåðæàíèå ìî÷åâèíû â ñûâîðîòêå êðîâè ïîðîñÿò îïûòíîé
ãðóïïû ñîñòàâèëî 6,4 ìÌ/ë, ÷òî áûëî âûøå ÷åì â êîíòðîëå
íà 16,4%, è ïðåâûøàëî ðåôåðåíòíîå çíà÷åíèå. Êîíöåíòðà-
öèÿ êðåàòèíèíà â îáåèõ ãðóïïàõ ñîîòâåòñòâîâàëà íîðìàòèâ-
íûì ïîêàçàòåëÿì.  Ïðè àíàëèçå ïîêàçàòåëåé, õàðàêòåðèçóþ-
ùèõ ôóíêöèþ ïå÷åíè, â ïåðâóþ î÷åðåäü îáðàùàþò âíèìà-
íèå íà êîíöåíòðàöèþ îáùåãî áèëèðóáèíà, êîòîðàÿ â îïûò-
íîé ãðóïïå îêàçàëàñü íèæå íà 0,3 ìêìîëü/ë (òàáë.3).

Àêòèâíîñòè ôåðìåíòîâ àëàíèíàìèíîòðàíñôåðàçû è àñ-
ïàðòàòàìèíîòðàíñôåðàçû â ñûâîðîòêå êðîâè ó ïîðîñÿò ïî-
ëó÷àâøèõ äîáàâêó áûëè âûøå ÷åì â  êîíòðîëå [8].

Ïðè àíàëèçå ôóíêöèîíàëüíîãî ñîñòîÿíèÿ ïå÷åíè îòìå-
÷åíî ñíèæåíèå êîíöåíòðàöèè â êðîâè ïîðîñÿò, ïîëó÷àâøèõ
äîáàâêè, áèëèðóáèíà íà 15,8 % è õîëåñòåðîëà 21,4%, ÷òî
óêàçûâàåò íà áëàãîïðèÿòíîå âîçäåéñòâèå íà ïå÷åíü äàííûõ
äîáàâîê, îáëàäàþùèõ ãåïàòîïðîòåêòîðíûìè ñâîéñòâàìè.

Îñíîâíûìè ïîêàçàòåëÿìè ôèçèîëîãè÷åñêîãî ñîñòîÿ-
íèÿ æèâîòíûõ ÿâëÿþòñÿ áàêòåðèöèäíàÿ, ôàãîöèòàðíàÿ è
ëèçîöèìíàÿ àêòèâíîñòü ñûâîðîòêè êðîâè. Áàêòåðèöèäíàÿ
àêòèâíîñòü ñûâîðîòêè êðîâè â îïûòíîé ãðóïïå áûëà âûøå
íà 2,5%, ôàãîöèòàðíàÿ è ëèçîöèìíàÿ àêòèâíîñòü áûëè íå
çíà÷èòåëüíî âûøå ýòèõ ïîêàçàòåëåé â êîíòðîëüíîé ãðóïïå.

Óëó÷øåíèå ìåòàáîëèçìà ó ïîðîñÿò îïûòíîé ãðóïïû
ñêàçàëîñü íà ñîõðàííîñòè è æèâîé ìàññå ê êîíöó îïûòà. Çà
îïûòíûé ïåðèîä, êîòîðûé ñîñòàâèë 70 äíåé, æèâàÿ ìàññà
ïîðîñÿò îïûòíîé ãðóïïû áûëà âûøå íà 12,9 % (Ð<0,001)
÷åì â êîíòðîëüíîé ãðóïïå, ïðè 100 % ñîõðàííîñòè ïî
ñðàâíåíèþ ñ êîíòðîëåì ãäå ñîõðàííîñòü áûëà 90%.

Çàêëþ÷åíèå

Òàêèì îáðàçîì, ââîä â ïèòàíèå ïîðîñÿòàì-îòúåìûøàì
ýêñòðàêòà êîðû ëèñòâåííèöû äàóðñêîé â êîìáèíàöèè ñî
ñïèðóëèíîé    ñêàçàëîñü ïîëîæèòåëüíî íà ôèçèîëîãî-áèîõè-
ìè÷åñêîì ñòàòóñå ìîëîäíÿêà ñâèíåé, ïðè 100% ñîõðàííîñ-
òè æèâîòíûõ è óâåëè÷åíèè æèâîé ìàññû íà 12,9 % ïî
ñðàâíåíèþ ñ êîíòðîëüíîé ãðóïïîé.
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Êëþ÷åâûå ñëîâà: ëîñü, äèêèé ñåâåðíûé îëåíü, ïðî-
ìûñåë, ìÿñî, âåòåðèíàðíî-ñàíèòàðíàÿ ýêñïåðòèçà, áèîëî-
ãè÷åñêîå çàãðÿçíåíèå, ãåëüìèíòû.

Ðåçþìå. Â ñòàòüå àíàëèçèðóåòñÿ ñîñòîÿíèå ðåñóðñîâ è
ïðîìûñëà äèêèõ êîïûòíûõ â ðàçëè÷íûõ ðàéîíàõ ßêóòèè,
ïðèâåäåíû ðåçóëüòàòû èññëåäîâàíèÿ è âåòåðèíàðíî-ñàíè-
òàðíîé ýêñïåðòèçû ìÿñà ïðîìûñëîâûõ äèêèõ êîïûòíûõ.
Öåëüþ èññëåäîâàíèé ÿâëÿåòñÿ èçó÷åíèå êà÷åñòâà è áèîëî-
ãè÷åñêîé áåçîïàñíîñòè ìÿñà è ïå÷åíè ëîñÿ è äèêîãî ñåâåð-
íîãî îëåíÿ. Èñïîëüçîâàíû îáùåïðèíÿòûå ìåòîäû âåòåðè-
íàðíî-ñàíèòàðíîé ýêñïåðòèçû è ïàðàçèòîëîãè÷åñêèõ èñ-
ñëåäîâàíèé. Ïðè ñåíñîðíîì èññëåäîâàíèè ìÿñà âûÿâëåíî,
÷òî îáðàçöû ìÿñà èìåþò òåìíî-êðàñíûé öâåò, õàðàêòåðíûé

çàïàõ, íà ðàçðåçå ìÿñî óïðóãîå è ïëîòíîå, áóëüîí èìååò
ïðîçðà÷íûé öâåò, ñïåöèôè÷åñêèé ìÿñíîé çàïàõ. Ïðè ìèê-
ðîñêîïèè ìàçêîâ-îòïå÷àòêîâ â ïîëå çðåíèÿ îáíàðóæåíû
åäèíè÷íûå êîêêè è ïàëî÷êè. Ðåçóëüòàòû ðåàêöèé ñ ñåðíî-
êèñëîé ìåäüþ, ñ ðåàêòèâîì Íåññëåðà, ðåàêöèÿ íà ïåðîêñè-
äàçó ïîäòâåðäèëè ñîîòâåòñòâèå íà ñâåæåñòü ìÿñà. Ïî ðå-
çóëüòàòàì ïåðâîíà÷àëüíîãî âèçóàëüíîãî îñìîòðà òóøè äî-
áûòîãî æèâîòíîãî  îáíàðóæåíî íàëè÷èå ñåòàðèé â ïå÷åíè
îäíîãî ëîñÿ, äîáûòîãî â îõîòíè÷üèõ óãîäüÿõ Ìåãèíî-Êàí-
ãàëàññêîãî óëóñà. Â äðóãèõ ïðîáàõ ìÿñà è ïå÷åíè äèêèõ
êîïûòíûõ ÿéöà è ëè÷èíêè áèîãåëüìèíòîâ íå îáíàðóæåíû.
Â ðåçóëüòàòå ïðîâåäåííûõ êîìïëåêñíûõ èññëåäîâàíèé ïî
îðãàíîëåïòè÷åñêèì, ìèêðîñêîïè÷åñêèì, àíàëèòè÷åñêèì
äàííûì îáðàçöû ìÿñà äèêèõ êîïûòíûõ (ëîñÿ è äèêîãî
ñåâåðíîãî îëåíÿ) ñîîòâåòñòâóåò ïîêàçàòåëÿì êà÷åñòâà è òðå-

Key words: moose, wild reindeer, fishing, meat, veterinary
and sanitary expertise, biological contamination, helminths.

Abstract: The article analyzes the state of resources and
commercial hunting of wild ungulates in different regions of
Yakutia, presents the results of research and veterinary and
sanitary examination of meat of commercial wild ungulates. The
purpose of the research is to study the quality and biological
safety of meat and liver of elk and wild reindeer. Common
methods of veterinary and sanitary expertise and parasitological
studies were used. Sensory examination of meat revealed that
meat samples have dark - red color, characteristic smell, on the
cut meat is elastic and dense, broth has a transparent color,
specific meat smell. Bacterioscopy of smears - prints in the field
of view found single cocci and bacilli. The results of reactions
with copper sulfate, Nessler's reagent, peroxidase reaction
confirmed the compliance with the freshness of meat. According
to the results of the initial visual inspection of the carcass of the
shot animal, the presence of setaria in the liver of one elk
harvested in the hunting grounds of Megino-Kangalassky ulus
was detected. No eggs and larvae of biohelminths were found in
other samples of meat and liver of wild ungulates. As a result of
the conducted complex researches on organoleptic,
bacterioscopic, physical and chemical data the samples of meat
of wild ungulates (elk and wild reindeer) corresponds to quality
indicators and requirements of normative documentation. The
resources of commercial wild ungulates play an important role
in the economy, employment and livelihood of the population of
the Arctic regions, especially their economic use provides a
variety of commercial products - meat, leather - fur and endocrine
- enzyme raw materials (meat, horns, antlers). In conditions of
increasing anthropogenic pollution, meat products of wild
ungulates far not always meet the requirements of quality and
biological safety, which requires mandatory comprehensive
veterinary and sanitary research to confirm the safety of meat and
by-products of wild commercial ungulates for the consumer.
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áîâàíèÿì íîðìàòèâíîé äîêóìåíòàöèè. Ðåñóðñû ïðîìûñëî-
âûõ äèêèõ êîïûòíûõ èãðàþò âàæíóþ ðîëü â ýêîíîìèêå,
çàíÿòîñòè è æèçíåîáåñïå÷åíèè íàñåëåíèÿ àðêòè÷åñêèõ ðå-
ãèîíîâ, â îñîáåííîñòè èõ õîçÿéñòâåííîå èñïîëüçîâàíèå
äàåò ðàçíîîáðàçíóþ òîâàðíóþ ïðîäóêöèþ – ìÿñî, êîæåâåí-
íî-ìåõîâîãî è ýíäîêðèííî-ôåðìåíòíîãî ñûðüÿ (ìÿñà, ðîãà,
ïàíòû). Â óñëîâèÿõ íàðàñòàþùåãî àíòðîïîãåííîãî çàãðÿç-
íåíèÿ ìÿñíàÿ ïðîäóêöèÿ äèêèõ êîïûòíûõ äàëåêî íå âñåãäà
ñîîòâåòñòâóåò òðåáîâàíèÿì êà÷åñòâà è áèîëîãè÷åñêîé áåçî-
ïàñíîñòè, ÷òî òðåáóåò îáÿçàòåëüíîãî ïðîâåäåíèÿ êîìïëåê-
ñíûõ âåòåðèíàðíî-ñàíèòàðíûõ èññëåäîâàíèé, ÷òîáû ïîä-
òâåðäèòü áåçîïàñíîñòü ìÿñà è ñóáïðîäóêòîâ äèêèõ ïðîìûñ-
ëîâûõ êîïûòíûõ äëÿ ïîòðåáèòåëÿ.

Ââåäåíèå

Â ñâÿçè ñ ïðîáëåìîé íåäîñòàòî÷íîãî îáåñïå÷åíèÿ íàñå-
ëåíèÿ âòîðè÷íîé ïðîäóêöèåé è äåôèöèòîì æèâîòíûõ áåë-
êîâ àêòóàëüíûì ÿâëÿåòñÿ çàäà÷à óâåëè÷åíèÿ ïðîèçâîäñòâà
ìÿñíûõ ïðîäóêòîâ è ïîâûøåíèÿ èõ êà÷åñòâà, îáåñïå÷åíèå
áèîëîãè÷åñêîé è ýêîëîãè÷åñêîé áåçîïàñíîñòè. Âàæíûì
èñòî÷íèêîì äîïîëíåíèÿ ïðîäîâîëüñòâåííûõ ðåñóðñîâ, â
îñîáåííîñòè ìÿñíîé ïðîäóêöèè æèâîòíîâîäñòâà ÿâëÿåòñÿ
ìÿñî äèêèõ êîïûòíûõ (ëîñÿ, äèêèõ ñåâåðíûõ îëåíåé è äð.),
êîòîðîå íå óñòóïàåò ïî êàëîðèéíîñòè è äèåòè÷åñêèì êà÷å-
ñòâàì ìÿñó äîìàøíèõ æèâîòíûõ. Ðåñïóáëèêà (Ñàõà) ßêóòèÿ
çàíèìàåò îäíî èç âåäóùèõ ìåñò â Ðîññèè ïî ðåñóðñàì ïðî-
ìûñëîâûõ æèâîòíûõ è ÿâëÿåòñÿ îäíèì èç êðóïíûõ ïîñòàâ-
ùèêîâ îõîòíè÷üåé ïðîäóêöèè. Äëÿ íàñåëåíèÿ Ñåâåðà è
Àðêòèêè Ðîññèè, è êîðåííûõ ìàëî÷èñëåííûõ íàðîäîâ, ïî-
ñòîÿííî ïðîæèâàþùèõ â ìåñòàõ èõ òðàäèöèîííîãî ðàññåëå-
íèÿ, îõîòà ÿâëÿåòñÿ âàæíûì èñòî÷íèêîì ïðîäîâîëüñòâåí-
íîãî îáåñïå÷åíèÿ è òðóäîâîé çàíÿòîñòè [1, 2]. Ìÿñî äèêèõ
êîïûòíûõ (ëîñÿ, äèêèõ ñåâåðíûõ îëåíåé è äð.) íå óñòóïàåò
ïî êàëîðèéíîñòè è äèåòè÷åñêèì êà÷åñòâàì ìÿñó äîìàøíèõ
æèâîòíûõ. Â ìÿñå äèêèõ êîïûòíûõ ñîäåðæèòñÿ ïîëíûé
ñïåêòð æèðíûõ êèñëîò [3], âûñîêîå ñîäåðæàíèå ïðîòåèíîâ
[4, 5], æèçíåííî íåîáõîäèìûå ìèíåðàëüíûå âåùåñòâà. Ìÿñî
ëîñåé, äîáûòûõ èç Þæíîé è Ñåâåðíîé ßêóòèè, õàðàêòåðè-
çóåòñÿ òàêæå âûñîêèì ñîäåðæàíèåì îáùåãî áåëêà, îñíîâ-
íóþ ìàññó ñîñòàâëÿþò ïîëíîöåííûå áåëêè (15.0 – 19.9 %)
[6].  Ñîäåðæàíèå áåëêà â ìÿñå ëîñÿ Òàéìûðà ñîñòàâëÿåò
85,85 %, æèðà – 1,63 %, çîëüíûõ ýëåìåíòîâ – 4,84 %,
ñóììàðíûé óðîâåíü æèðíûõ êèñëîò ñîñòàâëÿåò 84, 10 ã/êã
[5,7]. Ìÿñî ñåâåðíûõ îëåíåé òàêæå ÿâëÿåòñÿ âûñîêîêàëî-
ðèéíûì ïðîäóêòîì ïèòàíèÿ, îñíîâíûì èñòî÷íèêîì áåëêà,
æèðîâ, âèòàìèíîâ è ìèíåðàëüíûõ ýëåìåíòîâ [8, 9].

Â ïîñëåäíèå äåñÿòèëåòèÿ ãëîáàëüíîå ïîòåïëåíèå, íàðà-
ñòàþùèå êëèìàòè÷åñêèå èçìåíåíèÿ âûçûâàþò ïîñëåäñòâèÿ
íà ïðèðîäíóþ ñðåäó, òðàäèöèîííûå âèäû ïðèðîäîïîëüçî-
âàíèÿ, æèçíåîáåñïå÷åíèå íàñåëåíèÿ ñåâåðíûõ ðåãèîíîâ. Ïî
äàííûì àíàëèçà ñîâðåìåííûõ ìåòåîðîëîãè÷åñêèõ ïàðàìåò-
ðîâ íà òåððèòîðèè ßêóòèè, ïðîñëåæèâàåòñÿ îáùåå ïîâûøå-
íèå òåìïåðàòóðû âîçäóõà âûøå ñðåäíèõ ìíîãîëåòíèõ çíà-
÷åíèé [10, 11], ÷òî ïîêàçûâàåò äîâîëüíî çíà÷èìîå ïîòåïëå-
íèå êëèìàòà. Ïðîèñõîäÿùèå èçìåíåíèÿ â ïðèðîäíîé ñðåäå,
ñâÿçàííûå ñ èçìåíåíèÿìè êëèìàòà è àíòðîïîãåííûì çàã-
ðÿçíåíèåì íåãàòèâíî îòðàæàþòñÿ íå òîëüêî íà ñîñòîÿíèå
ìåñòîîáèòàíèé ïðîìûñëîâûõ æèâîòíûõ è ðàñòèòåëüíûå
ðåñóðñû, íî è íà êà÷åñòâî ïðîäóêöèè ïðîìûñëà (ìÿñî,
ñóáïðîäóêòû äèêèõ æèâîòíûõ). Íåîáõîäèìûì óñëîâèåì
áåçîïàñíîñòè äëÿ çäîðîâüÿ ÷åëîâåêà, äëÿ äîïóñêà â ïèùå-
âûõ öåëÿõ òîëüêî äîáðîêà÷åñòâåííûõ ïðîäóêòîâ, ÿâëÿåòñÿ
îöåíêà ýêîëîãè÷åñêîé è áèîëîãè÷åñêîé áåçîïàñíîñòè ìÿñ-
íîãî ñûðüÿ.

Öåëü èññëåäîâàíèé – èçó÷èòü ñîñòîÿíèå ïðîìûñëà,
ðåñóðñû è áèîëîãè÷åñêóþ áåçîïàñíîñòü ìÿñà äèêèõ êîïûò-

íûõ ïî îðãàíîëåïòè÷åñêèì, ôèçèêî-õèìè÷åñêèì è ïàðàçè-
òîëîãè÷åñêèì ïîêàçàòåëÿì.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ ïðîâåäåíû íà áàçå êàôåäðû "Ôèçèîëîãèÿ
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ è ýêîëîãèè" è "Âåòåðè-
íàðíî-ñàíèòàðíîé ýêñïåðòèçû è ãèãèåíû" ôàêóëüòåòà âåòå-
ðèíàðíîé ìåäèöèíû ÔÃÁÎÓ ÂÎ "Àðêòè÷åñêèé ÃÀÒÓ" â
2023 – 2024 ãã. Ìàòåðèàëîì äëÿ èññëåäîâàíèé ñëóæèëè
îáðàçöû ìÿñà è ïå÷åíè äèêèõ ïðîìûñëîâûõ êîïûòíûõ –
ëîñÿ è äèêîãî ñåâåðíîãî îëåíÿ (ÄÑÎ), äîñòàâëåííûå èç
ðàçíûõ ðàéîíîâ ßêóòèè (Íàìñêîãî, Ìåãèíî-Êàíãàëàññêî-
ãî, Áóëóíñêîãî, Æèãàíñêîãî, Ñóíòàðñêîãî óëóñîâ). Îòáîð
îáðàçöîâ âåñîì 700 – 900 ã. ïðîâîäèëèñü íà ìåñòàõ äîáû÷è,
âñåãî áûëî îòîáðàíî ïî òðè îáðàçöà ìÿñà è ïå÷åíè ëîñÿ è
ÄÑÎ. Ðàáîòû ïî âåòåðèíàðíî-ñàíèòàðíîé ýêñïåðòèçå ìÿñà
è ïå÷åíè äèêèõ êîïûòíûõ ïðîâîäèëèñü â ñîîòâåòñòâèè ñ
"Ïðàâèëàìè âåòåðèíàðíîãî îñìîòðà óáîéíûõ æèâîòíûõ è
âåòåðèíàðíî-ñàíèòàðíîé ýêñïåðòèçû ìÿñà è ìÿñíûõ ïðî-
äóêòîâ" [12]. Ïðè ýòîì îòìå÷àëè ñîñòîÿíèå ïîâåðõíîñòè
ìÿñà, öâåò, íàëè÷èå êîðî÷êè ïîäñûõàíèÿ, ñãóñòêîâ êðîâè è
çàãðÿçíåííîñòü. Îðãàíîëåïòè÷åñêèå, ôèçèêî-õèìè÷åñêèå,
áàêòåðèîñêîïè÷åñêèå èññëåäîâàíèÿ è ñàíèòàðíî-ïàðàçèòî-
ëîãè÷åñêàÿ îöåíêà ìÿñà ïðîâîäèëèñü ñîãëàñíî îáùåïðèíÿ-
òûì ìåòîäèêàì [13, 14, 15].

Ìÿñîäè÷íàÿ ïðîäóêöèÿ, ïîëó÷àåìàÿ ïðè ïðîìûñëå äè-
êèõ çâåðåé è ïòèö, ÿâëÿåòñÿ âàæíûì èñòî÷íèêîì äîïîëíå-
íèÿ ïðîäîâîëüñòâåííûõ ðåñóðñîâ è îáÿçàòåëüíî äîëæíî
ïðîéòè âåòåðèíàðíûé êîíòðîëü. Íà ìåñòàõ îòñòðåëà èëè
óáîÿ ïðîâîäÿò ïåðâè÷íóþ îáðàáîòêó ìÿñà, îïðåäåëÿþò òî-
âàðíóþ è ïîòðåáèòåëüñêóþ öåííîñòü îõîòíè÷üåé ïðîäóê-
öèè.

Ðåçóëüòàòû èññëåäîâàíèé è îáñóæäåíèå

Ñîñòîÿíèå ïðîìûñëà, ðåñóðñû. Â ßêóòèè îñíîâíûìè
îáúåêòàìè ïðîìûñëà èç äèêèõ êîïûòíûõ ÿâëÿþòñÿ ëîñü è
äèêèé ñåâåðíûé îëåíü. Ëîñü íàñåëÿåò âñþ òàåæíóþ çîíó,
âêëþ÷àÿ ñåâåðíîå ðåäêîëåñüå, â ëåòíåå âðåìÿ ïî çàêóñòàðåí-
íûì äîëèíàì ðåê çàõîäèò â òóíäðó. Íà âñåõ ïîëîâîçðàñòíûõ
ãðóïï ëîñåé ðàçðåøåíà îõîòà ñ 1 îêòÿáðÿ ïî 15 äåêàáðÿ.
Ìàòåðèàëû î äîáû÷å ëîñåé  ïî èñïîëüçîâàííûì ëèöåíçèÿì
â ðàçíûå ãîäû îòðûâî÷íûå è íåïîëíûå, òàê â 1971 ã.
îöåíèâàëèñü â 4000 – 5000 ãîëîâ è îáùèå çàïàñû ëîñÿ ïî
ðåñïóáëèêå îöåíèâàëèñü â 60 òûñÿ÷ îñîáåé [16].  Ñ íà÷àëà
1990 ãîäîâ íàáëþäàåòñÿ ñíèæåíèå ÷èñëåííîñòè ëîñÿ â ßêó-
òèè (50 – 60 òûñÿ÷ îñîáåé) è ïî äàííûì àâèàó÷åòà â 2001 –
2002 ãîäàõ áûëî 42, 7 òûñÿ÷. Â íàñòîÿùåå âðåìÿ ïî äàííûì
çèìíåãî ìàðøðóòíîãî ó÷åòà (ÇÌÓ) ÷èñëåííîñòü îöåíèâàåò-
ñÿ â 110 – 120 òûñÿ÷ è âûäåëÿåòñÿ 2000 – 2700 ëèöåíçèé â
ãîä [1]. Çà ïîñëåäíèå ïÿòü ëåò (2019 – 2023 ãã) íàáëþäàåòñÿ
íåçíà÷èòåëüíûé ðîñò ÷èñëåííîñòè ëîñÿ, ÷òî ñâÿçàíî ñ ïðî-
âåäåíèåì ó÷åòîâ ÷èñëåííîñòè îõîòíè÷üèõ ðåñóðñîâ â àðêòè-
÷åñêèõ óëóñàõ, êîòîðûå áûëè èñêëþ÷åíû èç ïðîâåäåíèÿ
ó÷åòîâ â 2022 ãîäó [17], ïðè ýòîì îáúåìû ïðîìûñëà ñòà-
áèëüíî íèçêèå (Òàáë.1).

Â ßêóòèè â 80-õ ãîäàõ XX âåêà íàñ÷èòûâàëîñü 310 – 320
òûñ. äèêèõ ñåâåðíûõ îëåíåé (äàëåå ÄÑÎ) ïîïóëÿöèé äâóõ
ïîäâèäîâ – òóíäðîâîé è ëåñíîé. Îêîëî 80%   ýòîãî ïîãîëî-
âüÿ ñîñòàâëÿëè òóíäðîâûå ïîïóëÿöèè: ßíî-Èíäèãèðñêàÿ
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(130 òûñ. ãîëîâ), Ëåíî-Îëåíåêñêàÿ (81 òûñ. ãîëîâ) è Ñóíä-
ðóíñêàÿ (29 òûñ. ãîëîâ). Íà ñåâåðî-âîñòîêå ðåñïóáëèêè â
1982 – 1984 ãã óäåëüíûé âåñ ìÿñà ÄÑÎ â îáùåì îáúåìå
çàãîòîâîê îëåíèíû ñîñòàâëÿë 14,2%, â 1985 – 1990 ãã –
28,7%. Íà ñåâåðî-çàïàäå ðåñïóáëèêè  ñðåäíåãîäîâûå çàãî-
òîâêè ìÿñà äèêèõ îëåíåé çà 1981 – 1991 ãã ñîñòàâèëè 14, 2
òûñ. öåíòíåðîâ â æèâîé ìàññå [2].

Ïî äàííûì ó÷åòà îáùåå ïîãîëîâüå ÄÑÎ ê 2000 ãîäó
ñîêðàòèëîñü äî 153 òûñ. ãîëîâ [18]. Ïðè ýòîì òóíäðîâûå
îëåíè çàíèìàëè 97 – 99%, ëåñíûå – 1,3% â îáùåé äîáû÷å
îëåíåé â ßêóòèè. ×èñëåííîñòü ÄÑÎ çà ïîñëåäíèå òðèäöàòü
ëåò (1993 – 2023 ãã.) ïî ìàòåðèàëàì àâèàó÷åòà è çèìíåãî
ìàðøðóòíîãî ó÷åòà îòíîñèòåëüíî ñòàáèëüíà â ïðåäåëàõ îò
160 – 220 òûñÿ÷ ãîëîâ (Ðèñ.1). Ïðè ýòîì ìàñøòàáû äîáû÷è
ÄÑÎ ïî ãîäàì ðàçëè÷íû, òàê â 2003 ã âñåãî äîáûòî 9053
ãîëîâ.

Â ïîñëåäíèå ãîäû ãîäîâîé ëèìèò èçúÿòèÿ îëåíåé â
ñðåäíåì ïî ðåñïóáëèêå ñîñòàâëÿåò 21 – 22 òûñÿ÷è îñîáåé, èç
êîòîðûõ 70 – 75% ïðèõîäèòñÿ íà äîëþ ëåíî-îëåíåêñêîé
ïîïóëÿöèè, îáèòàþùåé ìåæäó ðåêàìè Ëåíà è Àíàáàð íà
ñåâåðî-çàïàäå ßêóòèè [1]. Ïî äàííûì àâèàó÷åòà 2018 ãîäà
÷èñëåííîñòü ëåíî-îëåíåêñêîé ïîïóëÿöèè îïðåäåëåíà â 84
òûñÿ÷ ãîëîâ. Ñðîê îõîòû íà äèêîãî ñåâåðíîãî îëåíÿ – ñ 1
àâãóñòà ïî 15 äåêàáðÿ è ïîäðàçäåëåíû ïî óëóñàì íà òðè
ãðóïïû. Ïðåäñòàâëåííûå äàííûå ïîêàçûâàþò, ÷òî ïðîìû-
ñåë äèêèõ êîïûòíûõ (ëîñÿ, ÄÑÎ) ñîñòàâëÿåò îñíîâó òðàäè-
öèîííîé õîçÿéñòâåííîé äåÿòåëüíîñòè è äîïîëíèòåëüíî îáåñ-
ïå÷èâàåò ïðîäîâîëüñòâåííûå ïîòðåáíîñòè íàñåëåíèÿ ßêó-
òèè. Âìåñòå ñ òåì ïðîìûñëîâûå äèêèå êîïûòíûå ìîãóò áûòü
èñòî÷íèêàìè âîçáóäèòåëåé áîëåçíåé, îáùèõ äëÿ ÷åëîâåêà è
æèâîòíûõ (çîîíîçîâ) è ìÿñíàÿ ïðîäóêöèÿ çàãðÿçíåíà áèî-
ëîãè÷åñêèìè çàãðÿçíèòåëÿìè (ìèêðîîðãàíèçìàìè, ïðîñòåé-
øèìè, ÿéöàìè è ëè÷èíêàìè ãåëüìèíòîâ).

Ïàðàçèòîëîãè÷åñêèå èññëåäîâàíèÿ. Ïî ëèòåðàòóðíûì
äàííûì ó ëîñåé èç ðàçëè÷íûõ ðàéîíîâ ßêóòèè îáíàðóæåíî
16 âèäîâ ïàðàçèòè÷åñêèõ ÷åðâåé. Ñïåöèôè÷íû äëÿ ëîñÿ äâà
âèäà öåñòîä (M. expansa, E. granulesus) è 3 âèäà íåìàòîä (O.
antipini, Sp. alcis è V. alces) [16]. Ïðè ýòîì îòìå÷àåòñÿ, ÷òî
çàðàæåííîñòü íåìàòîäàìè äîâîëüíî ïîñòîÿííà, ÷òî ñâÿçàíî
âèäèìî, äëèòåëüíûì êîíòàêòîì ñ ïðîìåæóòî÷íûìè õîçÿå-
âàìè – êðîâîñîñóùèìè íàñåêîìûìè – êîìàðàìè ðîäîâ
Culex, Aedes, Anopheles è äð. Ñîãëàñíî äàííûì èññëåäîâà-
íèé ðàçíûõ àâòîðîâ, ó äèêèõ è äîìàøíèõ ñåâåðíûõ îëåíåé
ßêóòèè îòìå÷åíû 3 âèäà òðåìàòîä, 9 âèäîâ öåñòîä è 23 âèäà
íåìàòîä. Ôàóíà ãåëüìèíòîâ è èõ êîëè÷åñòâî ó îëåíåé ðàç-
ëè÷íûõ ïðèðîäíûõ çîí ßêóòèè ðàçëè÷íû. Áîëåå ÷àñòî âñòðå-
÷àþòñÿ èç òðåìàòîä Dicrocoelium lanceatum orientalis, èç

öåñòîä – Avitellina arctica,  èç íåìàòîä – Canthospiculum
flexuosa [19, 20, 21].

Ïðè ïàðàçèòîëîãè÷åñêîì èññëåäîâàíèè îáðàçöîâ ìÿñà
è ïå÷åíè ëîñÿ áûë ïðîâåäåí âèçóàëüíûé îñìîòð ñ öåëüþ
âûÿâëåíèÿ âîçáóäèòåëåé çîîíîçíûõ ãåëüìèíòîçîâ. Â èññëå-
äîâàííîì íàìè ìàòåðèàëå – ïå÷åíè îäíîãî îáðàçöà ïå÷åíè
ëîñÿ èç Ìåãèíî-Êàíãàëàñêîãî óëóñà îáíàðóæåíû ñåòàðèè.
Áûëè îòìå÷åíû ïàòîëîãîàíàòîìè÷åñêèå èçìåíåíèÿ îðãà-
íîâ áðþøíîé ïîëîñòè ïðè ïåðâè÷íîì îñìîòðå òóøè äîáû-
òîãî æèâîòíîãî. Â îñòàëüíûõ ïðîáàõ ìÿñà è ïå÷åíè ëîñÿ,
ìÿñà è ïå÷åíè äèêîãî ñåâåðíîãî îëåíÿ ÿéöà, ëè÷èíêè, áèî-
ãåëüìèíòû íå îáíàðóæåíû.

Ïðè èçó÷åíèè ðàñïðîñòðàíåíèÿ ñåòàðèîçà æèâîòíûõ â
ßêóòèè áûëî óñòàíîâëåíî, ÷òî êðóïíûé ðîãàòûé ñêîò èíâà-
çèðîâàí Setaria labiato-papillosa, ïðè èíòåíñèâíîñòè èíâà-
çèè 25 ýêç., ó 3-õ ëîøàäåé èíòåíñèâíîñòü èíâàçèè Setaria
equina – 23–34 ýêç. è ó 1-é ãîëîâû äèêîãî îëåíÿ â âîçðàñòå
1–2 ëåò çàðàæåííîñòü Setaria labiato-papillosa ñîñòàâèëà 42
ýêç. [22]. Ðåçóëüòàòû ãåëüìèíòîëîãè÷åñêèõ èññëåäîâàíèé
ñåðîçíûõ ïîêðîâîâ áðþøíîé ïîëîñòè íà ñåðîçíîé îáîëî÷-
êå, âíóòðåííèõ îðãàíîâ – ïå÷åíè 26 äèêèõ è 156 äîìàøíèõ
ñåâåðíûõ ñâèäåòåëüñòâóþò î 32,8%-íîé èíâàçèðîâàííîñòè
ñåòàðèÿìè [23]. Ñåòàðèè ïàðàçèòèðóÿ â áðþøíîé ïîëîñòè
âûçûâàþò ïàòîãåííîå äåéñòâèå íà îðãàíèçì æèâîòíûõ, è
ìîãóò âëèÿòü íà êà÷åñòâî îõîòíè÷üåé ïðîäóêöèè.

Îðãàíîëåïòè÷åñêèå èññëåäîâàíèÿ ìÿñà è ïå÷åíè äèêèõ
êîïûòíûõ. Ïðè âèçóàëüíîì îñìîòðå áûëî âûÿâëåíî, ÷òî
îáðàçöû ìÿñà ëîñÿ èìåþò êðàñíóþ êîðî÷êó ïîäñûõàíèÿ,
òîãäà êàê ìÿñî îëåíÿ õàðàêòåðèçóåòñÿ òåìíî-êðàñíîé êî-
ðî÷êîé. Â ìÿñå ëîñÿ ïðèñóòñòâóåò òîíêèé ñëîé æèðà áåëîãî
öâåòà ïëîòíîé êîíñèñòåíöèè, â òî âðåìÿ êàê â îñòàëüíûõ
îáðàçöàõ æèð îòñóòñòâóåò.

Êîíñèñòåíöèÿ âñåõ ïðîá ìÿñà ïëîòíàÿ, óïðóãàÿ, îáðàçó-
þùàÿñÿ ïðè íàäàâëèâàíèè ÿìêà áûñòðî âûðàâíèâàåòñÿ.
Ìûøöû ñëåãêà âëàæíûå, íå îñòàâëÿþò âëàæíîãî ïÿòíà íà
ôèëüòðîâàëüíîé áóìàãå. Ìûøå÷íûå âîëîêíà ëîñèíîãî ìÿñà
èìåþò êðàñíûé öâåò, îíè äëèííûå è òîëñòûå, òîãäà êàê
âîëîêíà îëåíèíû òîíüøå è îêðàøåíû â ò¸ìíî-êðàñíûé
îòòåíîê. Ìÿñî îáëàäàåò õàðàêòåðíûì çàïàõîì, òèïè÷íûì
äëÿ äàííîãî âèäà æèâîòíûõ. Ïðè îöåíêå ïðîáû âàðêîé
áóëüîíû èç âñåõ âèäîâ ìÿñà ïðîçðà÷íû, àðîìàòíû è ñîõðà-
íÿþò ÿðêî âûðàæåííûé çàïàõ ñâåæåãî ìÿñà; â áóëüîíå èç
ëîñÿòèíû ïðèñóòñòâóþò íåáîëüøèå õëîïüÿ.

Ïî ðåçóëüòàòàì îðãàíîëåïòè÷åñêèõ èññëåäîâàíèé ñóá-
ïðîäóêòîâ äèêèõ êîïûòíûõ æèâîòíûõ óñòàíîâëåíî, ÷òî
ïðè âíåøíåì îñìîòðå ïå÷åíü ÷èñòàÿ, áëåñòÿùàÿ áåç ïî-
âðåæäåíèé îáîëî÷êè, ðàâíîìåðíî îêðàøåíà, ïå÷åíü ëîñÿ è
îëåíÿ òåìíî-êîðè÷íåâîãî öâåòà. Êîíñèñòåíöèÿ ñóáïðîäóê-
òîâ óïðóãàÿ, îáðàçóþùàÿñÿ ïðè íàäàâëèâàíèè ÿìêà áûñòðî
âûðàâíèâàåòñÿ. Çàïàõ ñïåöèôè÷åñêèé, ñâîéñòâåííûé ñâå-
æèì, äîáðîêà÷åñòâåííûì ñóáïðîäóêòàì. Ïðè àíàëèçå áóëü-
îíà ïðîáîé âàðêè áóëüîí îáëàäàåò ïðîçðà÷íîñòüþ è íàñû-
ùåííûì àðîìàòîì ñâåæèõ, êà÷åñòâåííûõ ñóáïðîäóêòîâ.

Ôèçèêî – õèìè÷åñêèå èññëåäîâàíèÿ. Ðåçóëüòàòû àíàëè-
çîâ ïîêàçàëè ñëåäóþùåå: òåñò ñ ñóëüôàòîì ìåäè íà âñå
îáðàçöû ìÿñà äàë îòðèöàòåëüíûé ðåçóëüòàò, áóëüîí îêàçàë-
ñÿ ïðîçðà÷íûì, ñâåòëî-ãîëóáûì, ñ õëîïüÿìè; òåñò íà ïåðîê-
ñèäàçó âñåõ îáðàçöîâ ìÿñà áûë ïîëîæèòåëüíûì, â ñëó÷àå
ìÿñà ëîñÿ çåëåíàÿ âûòÿæêà ìîìåíòàëüíî ñòàëà áóðîé, äëÿ
îëåíèíû èçìåíåíèå öâåòà çàíÿëî 2 ìèíóòû; òåñò ñ ðåàãåíòîì
Íåññëåðà áûëà îòðèöàòåëüíîé âî âñåõ ïðîáàõ, âûòÿæêè
îñòàâàëèñü ïðîçðà÷íûìè è ñâåòëî-æåëòûìè; pH ìÿñà ëîñÿ
ñîñòàâèë â ñðåäíåì – 5.8, ìÿñà îëåíÿ – 6.0, ÷òî ñîîòâåòñòâóåò
íîðìå (5.6 – 6.2).

Ïðè ìèêðîñêîïè÷åñêîì èññëåäîâàíèè ìàçêîâ èç ìÿñà
ëîñÿ îáíàðóæåíû îòäåëüíûå ïàëî÷êîâèäíûå áàêòåðèè, à â

Ðèñ.1. Äèíàìèêà ÷èñëåííîñòè è äîáû÷è äèêîãî ñåâåðíîãî
îëåíÿ, ãîëîâ
Fig.1. Dynamics of wild reindeer numbers and production,
heads
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îáðàçöàõ îëåíèíû âûÿâëåíû êàê åäèíè÷íûå êîêêè, òàê è
ïàëî÷êè, ÷òî ñîîòâåòñòâóåò íîðìàòèâíûì ïîêàçàòåëÿì.

Çàêëþ÷åíèå

Íà îñíîâå îðãàíîëåïòè÷åñêîãî àíàëèçà áûëî îïðåäåëå-
íî, ìÿñî ëîñÿ è äèêîãî ñåâåðíîãî îëåíÿ îòâå÷àþò õàðàêòåðè-
ñòèêàì ñâåæåé ïðîäóêöèè ñ õàðàêòåðíûìè àðîìàòîì è âêó-
ñîì. Èññëåäîâàíèå âûÿâèëî íåêîòîðûå îñîáåííîñòè öâåòà
ìÿñà äèêèõ æèâîòíûõ: ìÿñî ëîñÿ èìååò ñóõóþ êîðî÷êó, à
ìûøå÷íûå âîëîêíà îòëè÷àþòñÿ êðàñíûì öâåòîì è äëèííû-
ìè è òîëñòûìè âîëîêíàìè. Ó ìÿñà äèêîãî îëåíÿ òàêæå
ïðèñóòñòâóåò êîðî÷êà ïîäñûõàíèÿ, íî îíà èìååò ò¸ìíî-
êðàñíûé îòòåíîê, àíàëîãè÷íûé öâåòó ìûøå÷íûõ âîëîêîí,
êîòîðûå õàðàêòåðèçóþòñÿ òîíêîé ñòðóêòóðîé è îêðàøåíû â
ò¸ìíî-êðàñíûé òîí.

Ïðè âèçóàëüíîì îñìîòðå ïå÷åíè æèâîòíûõ îòìå÷åíû
îòëè÷èÿ â öâåòîâîé ãàììå: ïå÷åíü ëîñÿ îáëàäàåò êîðè÷íå-
âûì îòòåíêîì, â òî âðåìÿ êàê ïå÷åíü îëåíÿ èìååò ò¸ìíî-
êîðè÷íåâûé öâåò, ïîâåðõíîñòü ïå÷åíè, ÷èñòàÿ, áëåñòÿùàÿ
áåç ïîâðåæäåíèé îáîëî÷êè, ðàâíîìåðíî îêðàøåíà. Îñòàëü-
íûå ïîêàçàòåëè ïðîá ïå÷åíè ñîîòâåòñòâóþò ñâåæèì äîáðî-
êà÷åñòâåííûì ñóáïðîäóêòàì.

Ïî ðåçóëüòàòàì îðãàíîëåïòè÷åñêèõ èññëåäîâàíèé ñóá-
ïðîäóêòîâ äèêèõ êîïûòíûõ æèâîòíûõ óñòàíîâëåíî, ïðè
âíåøíåì îñìîòðå ïå÷åíü ÷èñòàÿ, áëåñòÿùàÿ áåç ïîâðåæäå-
íèé îáîëî÷êè, ðàâíîìåðíî îêðàøåíà, ïå÷åíü ëîñÿ êîðè÷íå-
âîãî öâåòà, îëåíÿ òåìíî-êîðè÷íåâîãî öâåòà. Äàííûå òåñòè-
ðîâàíèÿ ñ ñåðíîêèñëîé ìåäüþ, ïåðîêñèäàçîé, ñ ðåàêòèâîì
Íåññëåðà,  ìèêðîñêîïè÷åñêèå àíàëèçû ñîîòâåòñòâóþò ñâå-
æèì ïðîáàì ìÿñà.

Äàííûå ôèçèêî – õèìè÷åñêèõ è áàêòåðèîñêîïè÷åñêèõ
èññëåäîâàíèé ìÿñà äèêèõ êîïûòíûõ ñîîòâåòñòâóþò íîðìà-
òèâíûì ïîêàçàòåëÿì. Ïðè ïàðàçèòîëîãè÷åñêîì èññëåäîâà-
íèè â îäíîé ïðîáå ïå÷åíè ëîñÿ îáíàðóæåíû ñåòàðèè. Â
îñòàëüíûõ ïðîáàõ ìÿñà è ïå÷åíè ëîñÿ, ìÿñà äèêîãî ñåâåðíî-
ãî îëåíÿ ÿéöà, ëè÷èíêè, áèîãåëüìèíòû íå îáíàðóæåíû.

Íà îñíîâàíèè êîìïëåêñà ïðîâåäåííûõ èññëåäîâàíèé,
ìîæíî çàêëþ÷èòü, ÷òî ïðåäñòàâëåííûå îáðàçöû ìÿñà è
ïå÷åíè äèêèõ êîïûòíûõ ñîîòâåòñòâîâàëè ïî âñåì ïîêàçàòå-
ëÿì, ðåãëàìåíòèðóåìûì òðåáîâàíèÿìè êà÷åñòâà è áåçîïàñ-
íîñòè. Íåçíà÷èòåëüíàÿ ñòåïåíü èíâàçèè îäíîé ïðîáû ïå÷å-
íè ëîñÿ ñåòàðèÿìè íå îêàçàëà âëèÿíèÿ íà ïîêàçàòåëè êà÷å-
ñòâà ìÿñíîé ïðîäóêöèè. Èññëåäîâàíèÿ ïîäòâåðæäàþò, ÷òî
ïðîáû ìÿñà ëîñÿ è îëåíèíû ñâåæèå è êà÷åñòâåííûå, ÷òî
äåëàåò èõ ïðèãîäíûìè äëÿ óïîòðåáëåíèÿ â ïèùó ëþäüìè
áåç êàêèõ-ëèáî îãðàíè÷åíèé.

Â óñëîâèÿõ íàðàñòàþùåãî àíòðîïîãåííîãî âîçäåéñòâèÿ
íà ïðèðîäíûå òåððèòîðèè è ïðîìûøëåííîãî çàãðÿçíåíèÿ
îêðóæàþùåé ñðåäû, ãëîáàëüíûõ êëèìàòè÷åñêèõ èçìåíå-
íèé âàæíîå çíà÷åíèå ïðèîáðåòàåò ïîâñåìåñòíûé êîíòðîëü
áåçîïàñíîñòè ñûðüÿ è ïèùåâûõ ïðîäóêòîâ. Íåîáõîäèìî
óäåëÿòü ïîâûøåííîå âíèìàíèå ðàöèîíàëüíîìó èñïîëüçîâà-
íèþ ðåñóðñîâ ïðîìûñëîâûõ æèâîòíûõ è ïðîâåäåíèþ âåòå-
ðèíàðíî-ñàíèòàðíîãî ìîíèòîðèíãà îõîòíè÷üåé ïðîäóêöèè
– ìÿñà è ñóáïðîäóêòîâ äèêèõ êîïûòíûõ êàê öåííûõ è
áåçîïàñíûõ ïèùåâûõ ðåñóðñîâ. Íî ïðè ýòîì ìÿñíàÿ ïðîäóê-
öèÿ äèêèõ êîïûòíûõ äàëåêî íå âñåãäà ñîîòâåòñòâóåò òðåáî-
âàíèÿì êà÷åñòâà è áèîëîãè÷åñêîé áåçîïàñíîñòè. Âåòåðè-
íàðíî-ñàíèòàðíûé êîíòðîëü ìÿñà äèêèõ æèâîòíûõ äîëæåí
îñóùåñòâëÿòüñÿ îáÿçàòåëüíî è âñåñòîðîííå, âêëþ÷àÿ îðãà-
íîëåïòè÷åñêèå, àíàëèòè÷åñêèå, ìèêðîñêîïè÷åñêèå, ïàðàçè-
òîëîãè÷åñêèå àíàëèçû è äðóãèå âèäû èññëåäîâàíèé. Òàê êàê
â îòëè÷èè îò äîìàøíèõ æèâîòíûõ, â îòíîøåíèè äèêèõ
æèâîòíûõ, äîáûâàåìûõ îõîòîé, ïðîôèëàêòè÷åñêèå ìåðû
ñî ñòîðîíû âåòåðèíàðíîé ñëóæáû íå ïðèìåíÿþòñÿ, è îíè
ìîãóò ñòàòü ïåðåíîñ÷èêàìè èíôåêöèîííûõ è ïàðàçèòàðíûõ
áîëåçíåé, îïàñíûõ äëÿ ëþäåé.
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Ïîääåðæêà íà ðàçâèòèå ïëåìåííîãî
æèâîòíîâîäñòâà

Ñåëüõîçïðåäïðèÿòèÿì Êðàñíîÿðñêîãî êðàÿ ïîëó÷àò
ïîääåðæêó íà ðàçâèòèå ïëåìåííîãî æèâîòíîâîäñòâà

Îáúÿâëåí îòáîð íà ïîëó÷åíèå ñóáñèäèé íà âîçìåùåíèå
÷àñòè çàòðàò íà ïîääåðæêó ïëåìåííîãî æèâîòíîâîäñòâà.

Íà ýòè öåëè èç êðàåâîãî è ôåäåðàëüíîãî áþäæåòà
âûäåëåíû ôèíàíñîâûå ñðåäñòâà â ðàçìåðå 125,5 ìëí ðóá-
ëåé. Íà ãîñïîääåðæêó ìîãóò ïðåòåíäîâàòü õîçÿéñòâà, èìå-
þùèå ñâèäåòåëüñòâî î ðåãèñòðàöèè â ãîñóäàðñòâåííîì ïëå-
ìåííîì ðåãèñòðå. Òàêæå îáÿçàòåëüíîå óñëîâèå - âûïîëíå-
íèå îïðåäåëåííûõ òðåáîâàíèé â ÷àñòè ðåàëèçàöèè ïëåìåí-
íîé ïðîäóêöèè (ìàòåðèàëà) è ïîêàçàòåëåé âîñïðîèçâîäñòâà
ñòàäà. Çàÿâêè íà ó÷àñòèå â îòáîðå ïðèíèìàþòñÿ äî 24 ìàðòà
2025 ãîäà.

Êðîìå òîãî, â ýòîì ãîäó ñåëüõîçïðåäïðèÿòèÿì âîçìåñ-
òÿò ÷àñòü çàòðàò íà ïðèîáðåòåíèå ïëåìåííîãî ìàòåðèàëà
(ïðîäóêöèè) ïî äîãîâîðàì êóïëè-ïðîäàæè. Îòáîð çàïëàíè-
ðîâàí íà ñåíòÿáðü.

Æèâîòíîâîäû Êðàñíîÿðñêîãî êðàÿ óæå íå ïåðâûé ãîä
ïîêàçûâàþò óñòîé÷èâûé ðîñò ìîëî÷íîé ïðîäóêòèâíîñòè
êîðîâ. Â ïëåìåííûõ õîçÿéñòâàõ, â òîì ÷èñëå ïîëó÷àþùèõ
ãîñïîääåðæêó íà ðàçâèòèå ïëåìåííîãî æèâîòíîâîäñòâà,
ìîëî÷íàÿ ïðîäóêòèâíîñòü óâåëè÷èëàñü ñ 6 òûñ. êã íà îäíó
êîðîâó â 2015 ãîäó äî 8 òûñ. êã íà îäíó êîðîâó  â 2024 ãîäó.

Êðàé çàíèìàåò âòîðîå ìåñòî ïî ïðîäóêòèâíîñòè êîðîâ
ñðåäè ðåãèîíîâ Ñèáèðñêîãî ôåäåðàëüíîãî îêðóãà. Òàêîãî
ïîêàçàòåëÿ ïðåäïðèÿòèÿ êðàÿ äîáèëèñü çà ñ÷åò ïëåìåííîé
ðàáîòû è óëó÷øåíèÿ ïîðîä ñåëüñêîõîçÿéñòâåííûõ æèâîò-
íûõ, èõ ðàöèîíàëüíîãî èñïîëüçîâàíèÿ è ïðèìåíåíèÿ ñîâðå-
ìåííûõ òåõíîëîãèé.

"Ñîçäàíèå íîâûõ ñêîòîìåñò è îáåñïå÷åíèå õîçÿéñòâ
ïëåìåííûì ïîãîëîâüåì - êëþ÷åâûå çàäà÷è ìîëî÷íîé îòðàñ-
ëè. Îñíîâíàÿ öåëü - óâåëè÷èòü ïðîèçâîäñòâî ìîëîêà äî 38,5
ìëí òîíí ê 2030 ãîäó, ÷òî íà 25% ïðåâûøàåò óðîâåíü 2021
ãîäà. Äëÿ ýòîãî ïîòðåáóåòñÿ êîìïëåêñíûé ïîäõîä. Çäåñü
ñòîèò îòìåòèòü îñîáóþ ðîëü íàöïðîåêòà "Òåõíîëîãè÷åñêîå
îáåñïå÷åíèå ïðîäîâîëüñòâåííîé áåçîïàñíîñòè". Â ïðîåêòå
ïÿòü íàïðàâëåíèé - "Ñåëåêöèÿ è ãåíåòèêà", "Áèîòåõíîëî-
ãèè",

"Âåòåðèíàðíûå ïðåïàðàòû", "Òåõíèêà è îáîðóäîâàíèå"
è "Êàäðû â ÀÏÊ". È â êàæäîì èç íèõ åñòü ìîëî÷íàÿ
òåìàòèêà", - ðàññêàçàë ìèíèñòð ñåëüñêîãî õîçÿéñòâà êðàÿ
Èëüÿ Âàñèëüåâ.

Â ðåãèîíå çà ñ÷åò ãîñïîääåðæêè ñåëüñêîõîçÿéñòâåííûì
òîâàðîïðîèçâîäèòåëÿì äîñòóïíî âîçìåùåíèå çàòðàò íå òîëü-
êî íà ïîêóïêó ïëåìåííîãî ìàòåðèàëà, íî è íà ñòðîèòåëü-
ñòâî, ìîäåðíèçàöèþ îáúåêòîâ ÀÏÊ, ïîêóïêó îáîðóäîâàíèÿ,
ñåëüõîçòåõíèêè, àâòîìîáèëüíîãî òðàíñïîðòà.

Ïî ìàòåðèàëàì ïðåññ-ñëóæáû Ìèíñåëüõîçà ÐÔ
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Ðåçþìå. Â ðàáîòå ïðåäñòàâëåíà ïàòîìîðôîëîãè÷åñêàÿ
êàðòèíà âíóòðåííèõ îðãàíîâ ïðè äèðîôèëÿðèîçå ó ñîáàê.
Íà ñåãîäíÿøíèõ äåíü äèðîôèëÿðèîç íàõîäèòñÿ íå íà ëèäè-
ðóþùèõ ïîçèöèÿõ ïî âñòðå÷àåìîñòè, íî õîòåëîñü áû îòìå-
òèòü çà ïîñëåäíèå ãîäû îòìå÷àåòñÿ åãî òåíäåíöèÿ ê óâåëè-
÷åíèþ èíâàçèðîâàííîñòè æèâîòíûõ (ñîáàê è äðóãèõ æèâîò-
íûõ), à òàêæå è ÷åëîâåêà. Ýòèîëîãè÷åñêèìè ôàêòîðàìè
ðàñïðîñòðàíåíèÿ äèðîôèëÿðèîçà ÿâëÿþòñÿ ïåðåìåùåíèå
ëþäåé áåç îãðàíè÷åíèé ñ îäíîé òåððèòîðèè íà äðóãóþ.
Î÷åíü âûñîêà âåðîÿòíîñòü çàâîçà èíôåêöèè èç ðàçëè÷íûõ
ñòðàí, òàê êàê íåò âîçìîæíîñòè ïîñòàâèòü äèàãíîç ó æèâîò-

Ñèäîðîâà Ê.À

Äëÿ öèòèðîâàíèÿ / For citation

íûõ â ïåðèîä êàðàíòèíà èç-çà äëèòåëüíîñòè èíêóáàöèîííî-
ãî ïåðèîäà. Øèðîêàÿ öèðêóëÿöèÿ âîçáóäèòåëÿ äèðîôèëÿ-
ðèîçà â ïðèðîäíîé ñðåäå è îòñóòñòâèå íàäëåæàùèõ ìåð ïî
âûÿâëåíèþ è äåãåëüìèíòèçàöèè çàðàæåííûõ æèâîòíûõ –
îáëèãàòíûõ äåôèíèòèâíûõ õîçÿåâ (äîìàøíèõ ñîáàê è êî-
øåê) ñïîñîáñòâóåò çàðàæåíèþ äàííûì ãåëüìèíòîçîì ÷åëî-
âåêà. Öåëüþ íàøèõ èññëåäîâàíèé ÿâèëîñü èçó÷åíèå ïàòî-
ìîðôîëîãè÷åñêîé êàðòèíó âíóòðåííèõ îðãàíîâ ó ñîáàê ïðè
äèðîôèëÿðèîçíîé èíâàçèè. Íàó÷íî-èññëåäîâàòåëüñêàÿ ðà-
áîòà âûïîëíÿëàñü â ïåðèîä ñ 2018 ïî 2024 ã.ã. íà áàçå
ÔÃÁÎÓ ÂÎ ÃÀÓ Ñåâåðíîãî Çàóðàëüÿ. Ñ öåëüþ èçó÷åíèÿ
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Abstract. The paper presents a pathomorphological picture
of the internal organs in dirofilariasis in dogs. Today, dirofilariasis
is not in the leading positions in terms of occurrence, but I would
like to note that in recent years it has tended to increase the
infestation of animals (dogs and other animals), as well as
humans. The etiological factors of the spread of dirofilariasis are
the movement of people without restrictions from one territory to
another. The probability of infection from various countries is
very high, since it is not possible to diagnose animals during
quarantine due to the length of the incubation period. Widespread
circulation of the causative agent of dirofilariasis in the natural
environment and the lack of appropriate measures to identify and
deworm infected animals - obligate definitive hosts (domestic
dogs and cats) promotes infection with this human helminthiasis.
The purpose of our research was to study the pathomorphological
picture of internal organs in dogs with dirofilariasis invasion.
The research work was carried out in the period from 2018 to
2024 on the basis of the Federal State Budgetary Educational
Institution of Higher Education of the Northern Trans-Urals. In
order to study the pathomorphological changes, a pathoanatomical
autopsy of dogs of different breeds and ages, and various contents
was performed. When screening the indicators of a general blood
test in a dog, eosinophilia, an increase in segmented neutrophils
and the rate of erythrocyte sedimentation were noted. Assessment
of blood biochemical parameters showed an increase in liver
markers and mineral metabolism. It was established that during
the pathological autopsy of 96 dogs of different breeds and ages,
of various contents, Dirofilaria immitis were found in 3.13% of
the animals. The analysis of pathomorphological changes in
internal organs in dogs with dirofilariasis revealed abnormalities:
in the cardiovascular system - myocarditis and valvular
endocarditis, in the lungs - edema, in the kidneys - interstitial
nephritis with necrotic nephrosis, in the liver - granular and fatty
dystrophy, in the spleen - atrophy of white pulp, in the
gastrointestinal tract catarrhal and hemorrhagic inflammation.

Ïàòîìîðôîëîãè÷åñêèå èçìåíåíèÿ ó ñîáàê ïðè äèðîôè-
ëÿðèîçå / Ñèäîðîâà Ê.À. [è äð.]  // Âåòåðèíàðèÿ è êîðìëåíèå.
– 2025. – ¹2. – Ñ.84–89.
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ïàòîìîðôîëîãè÷åñêèõ èçìåíåíèé ïðîâîäèëè ïàòîëîãîàíà-
òîìè÷åñêîå âñêðûòèå ñîáàê ðàçíûõ ïîðîä è âîçðàñòîâ, ðàç-
ëè÷íîãî ñîäåðæàíèÿ. Ïðè îáñëåäîâàíèè è îöåíêå ôóíê-
öèîíàëüíîãî ñîñòîÿíèÿ æèâîòíûõ ïðè äèðîôèëÿðèîçíîé
èíâàçèè, ïðîâîäèëè ñêðèíèíã ïîêàçàòåëåé îáùåãî àíàëèçà
êðîâè, ãäå îòìå÷àëè ýîçèíîôèëèþ, ïîâûøåíèå ñåãìåíòîÿ-
äåðíûõ íåéòðîôèëîâ è ñêîðîñòü îñåäàíèÿ ýðèòðîöèòîâ.
Îöåíêà áèîõèìè÷åñêèõ ïîêàçàòåëåé êðîâè ïîêàçàëà ïîâû-
øåíèå ìàðêåðîâ ïå÷åíè è ìèíåðàëüíîãî îáìåíà. Óñòàíîâ-
ëåíî, ÷òî ïðè ïàòîëîãîàíàòîìè÷åñêîì âñêðûòèè 96 ñîáàê
ðàçíûõ ïîðîä è âîçðàñòîâ, ðàçëè÷íîãî ñîäåðæàíèÿ, ó 3,13%
æèâîòíûõ áûëè íàéäåíû íåìàòîäû Dirofilaria immitis. Ïðè
àíàëèçå ïàòîìîðôîëîãè÷åñêèõ èçìåíåíèé âíóòðåííèõ îð-
ãàíîâ ó ñîáàê ïðè äèðîôèëÿðèîçíîé èíâàçèè âûÿâëåíû
îòêëîíåíèÿ: â ñåðäå÷íî-ñîñóäèñòîé ñèñòåìå – ìèîêàðäèò è
êëàïàííûé ýíäîêàðäèò, â ëåãêèõ – îòåê, â ïî÷êàõ – èíòåð-
ñòèöèàëüíûé íåôðèò ñ íåêðîòè÷åñêèì íåôðîçîì, â ïå÷åíè
– çåðíèñòàÿ è æèðîâàÿ äèñòðîôèè, â ñåëåçåíêå àòðîôèÿ
áåëîé ïóëüïû, â æåëóäî÷íî-êèøå÷íîì òðàêòå êàòàðàëüíîå
è ãåìîððàãè÷åñêîå âîñïàëåíèå.

Ââåäåíèå

Â Ðîññèéñêîé Ôåäåðàöèè øèðîêî ðàñïðîñòðàíåíû çà-
áîëåâàíèÿ ïàðàçèòàðíîé ýòèîëîãèè. Ê òàêèì ïàòîëîãèÿì
îòíîñÿò ãåëüìèíòîçíûå èíâàçèè, ñðåäè íèõ âûäåëÿþò çàáî-
ëåâàíèå òàêîå, êàê äèðîôèëÿðèîç. Íà ñåãîäíÿøíèõ äåíü
äèðîôèëÿðèîç íàõîäèòñÿ íå íà ëèäèðóþùèõ ïîçèöèÿõ ïî
âñòðå÷àåìîñòè, íî õîòåëîñü áû îòìåòèòü çà ïîñëåäíèå ãîäû
îòìå÷àåòñÿ åãî òåíäåíöèÿ ê óâåëè÷åíèþ èíâàçèðîâàííîñòè
æèâîòíûõ (ñîáàê è äðóãèå æèâîòíûå), à òàêæå è ÷åëîâåêà.
Ýòèîëîãè÷åñêèìè ôàêòîðàìè ðàñïðîñòðàíåíèÿ äèðîôèëÿ-
ðèîçà ÿâëÿþòñÿ ïåðåìåùåíèå ëþäåé áåç îãðàíè÷åíèé ñ
îäíîé òåððèòîðèè íà äðóãóþ. Î÷åíü âûñîêà âåðîÿòíîñòü
çàâîçà èíôåêöèè èç ðàçëè÷íûõ ñòðàí, òàê êàê íåò âîçìîæíî-
ñòè ïîñòàâèòü äèàãíîç ó æèâîòíûõ â ïåðèîä êàðàíòèíà èç-
çà äëèòåëüíîñòè èíêóáàöèîííîãî ïåðèîäà [1,7,9,13,14,17].

Äèðîôèëÿðèîç – ïàðàçèòàðíîå çàáîëåâàíèå ïëîòîÿä-
íûõ æèâîòíûõ, êîòîðîå âûçûâàåòñÿ íåìàòîäàìè ðîäà
Dirofilaria. Áûâàåò ëåãî÷íûé (ñåðäå÷íûé) äèðîôèëÿðèîç è
ïîäêîæíûé. Òåëî âîçáóäèòåëÿ – äèðîôèëÿðèè ïîõîæå íà
íèòü è èìååò äëèíó äî 25–30 ñì. Äèðîôèëÿðèè ïàðàçèòèðó-
þò â ëåãî÷íîé ïîëîñòè, â ïðàâîì æåëóäî÷êå ñåðäöà. Îíè
ðåäêî âñòðå÷àþòñÿ â íåîáû÷íûõ ìåñòàõ: ãîëîâíîì ìîçãå,
ãëàçàõ, ïîäêîæíîé êëåò÷àòêå, áðþøèííîé ïîëîñòè è ñïèí-
íîì ìîçãå [3,6,8,19].

Ïðîèñõîäèò ðàñøèðåíèå íîçîàðåàëà òðàíñìèññèâíûõ
áîëåçíåé, â òîì ÷èñëå è äèðîôèëÿðèîçíîé èíâàçèè èç-çà
ïîñòåïåííîé àäàïòàöèè ìèêðîôèëÿðèé ê ðàçëè÷íûì âèäàì
ïðîìåæóòî÷íîãî õîçÿèíà. Îêîí÷àòåëüíûì õîçÿèíîì ÿâëÿ-
þòñÿ çàðàæåííûå ñîáàêè äèðîôèëÿðèîçîì, à òàêæå îíè
ôîðìèðóþò åñòåñòâåííûé ðåçåðâóàð èíâàçèè. Ïðîìåæóòî÷-
íûìè õîçÿåâàìè äèðîôèëÿðèîçà ÿâëÿþòñÿ äâóêðûëûå íàñå-
êîìûå (êîìàðû) ðîäà Culex, ðîäà Aedes è ðîäà Anopheles. Â
êîìàðå ëè÷èíêà äèðîôèëÿðèè ñîçðåâàþò äî èíâàçèîííîé
ñòàäèè, ýòîò êîìàð ÿâëÿåòñÿ èñòî÷íèêîì ïåðåäà÷è çàáîëå-
âàíèÿ. Äàííàÿ ïàòîëîãèÿ ðàçâèâàåòñÿ ñ äâîéíîé ñìåíîé
õîçÿåâ. Òÿæåñòü çàáîëåâàíèÿ çàâèñèò îò êîëè÷åñòâà ïàðàçè-
òîâ â îðãàíèçìå, äëèòåëüíîñòè çàáîëåâàíèÿ, à òàêæå îòâåòà
õîçÿèíà [3,4,6,10,14,17,18].

Øèðîêàÿ öèðêóëÿöèÿ âîçáóäèòåëÿ äèðîôèëÿðèîçà â
ïðèðîäíîé ñðåäå è îòñóòñòâèå íàäëåæàùèõ ìåð ïî âûÿâëå-
íèþ è äåãåëüìèíòèçàöèè çàðàæåííûõ æèâîòíûõ – îáëèãàò-
íûõ äåôèíèòèâíûõ õîçÿåâ (äîìàøíèõ ñîáàê è êîøåê) ñïî-
ñîáñòâóåò çàðàæåíèþ äàííûì ãåëüìèíòîçîì ÷åëîâåêà [2,3].

Òþìåíñêàÿ îáëàñòü âõîäèò â çîíó íèçêîãî ðèñêà ïî
ïåðåäà÷è äàííîé èíâàçèè, íî â 2019 ãîäó â ã.Òþìåíü áûëî
çàðåãèñòðèðîâàíî äâà ñëó÷àÿ äèðîôèëÿðèîçà ó ëþäåé [1].

Äèðîôèëÿðèîç ïî ñîâðåìåííûì èñòî÷íèêàì ñ÷èòàåòñÿ
çàáîëåâàíèåì, êîòîðîå äèàãíîñòèðóþò íà þãå, þãî-âîñòîêå
Ðîññèéñêîé Ôåäåðàöèè. Â íàñòîÿùåå âðåìÿ äèðîôèëÿðèîç
ÿâëÿåòñÿ ìàëîèçó÷åííûì çàáîëåâàíèåì, îñîáåííî ñåâåðíûõ
ðåãèîíàõ íàøåé ñòðàíû. Îäíàêî ïðîáëåìà äàííîãî çàáîëå-
âàíèÿ ñòàíîâèòñÿ âñå áîëåå àêòóàëüíîé, òàê êàê àðåàë ðàñ-
ïðîñòðàíåíèÿ èíâàçèè ðàñøèðÿåòñÿ. Óñòàíîâëåí ñëó÷àé
èíâàçèè äèðîôèëÿðèîçîì ñîáàêè íà òåððèòîðèè ãîðîäà
Òþìåíè, èç ÷åãî ñëåäóåò, ÷òî íåîáõîäèìî äàëüíåéøåå è
áîëåå óãëóáëåííîå èçó÷åíèå äàííîãî çàáîëåâàíèÿ â ýòîé
îáëàñòè, à âïîñëåäñòâèè è ðàçðàáîòêà ìåòîäîâ ëå÷åíèÿ è
ïðîôèëàêòèêè [16].

Ïàòîìîðôîëîãè÷åñêàÿ êàðòèíà ïðè äèðîôèëÿðèîçå ðàç-
íîîáðàçíà. Ïî äàííûì èññëåäîâàíèé Êîëåñíèêîâà Ï.Â.
äèðîôèëÿðèîç, âûçûâàåìûé Dirophilaria immitis, ïðîòåêàåò
êàê â îñëîæíåííîé (40%), òàê è íå îñëîæíåííîé ôîðìàõ. Èç
îñëîæíåíèé çàðåãèñòðèðîâàíû ñëåäóþùèå: òðîìáîýìáî-
ëèÿ ëåãî÷íîé àðòåðèè 54,2%, ýîçèíîôèëüíàÿ ïíåâìîíèÿ
21%, èíòåðñòèöèàëüíàÿ ïíåâìîíèÿ 8%, îñòðàÿ èëè õðîíè-
÷åñêàÿ ïî÷å÷íàÿ íåäîñòàòî÷íîñòü 4,3%, àñöèò 4,3%, îòåê
ëåãêèõ 6%, ðåñïèðàòîðíûé äèñòðåññ-ñèíäðîì 0,2%, êàðäè-
îãåííûé øîê 2% [9].

Ïàðàìîíîâ Â.Â. èçìåíåíèÿ â ñåðäöå äåëèò â çàâèñèìîñòè
îò êîëè÷åñòâà îñîáåé, ïàðàçèòèðóþùèõ â ïðàâîì æåëóäî÷êå,
è îòìå÷àåò íàëè÷èå áîðîäàâ÷àòîãî ýíäîêàðäèòà ðàçíîé ñòå-
ïåíè âûðàæåííîñòè è çàñòîéíûõ ÿâëåíèé â ìàëîì êðóãå
êðîâîîáðàùåíèÿ. Ïðè ýòîì ñîïóòñòâóþùèìè çàáîëåâàíèÿ-
ìè áûëè: ãëîìåðóëîíåôðèò, êàòàðàëüíûé ãàñòðèò, ýíòåðèò è
êîëèò, ïàíêðåàòèò, îñòðîå ðàñøèðåíèå æåëóäêà [15].

Â èññëåäîâàíèÿõ Ãíåçäèëîâîé Î.Â. îòìå÷àëèñü çàñòîé-
íûå ÿâëåíèÿ, ñâÿçàííûå ñ ñåðäå÷íîé íåäîñòàòî÷íîñòüþ,
ïðèâåëè ê íàðóøåíèþ êðîâîîáðàùåíèÿ. Âñëåäñòâèå äåêîì-
ïåíñàöèè òÿæåëîé ïðåäøåñòâîâàâøåé ñåðäå÷íîé íåäîñòà-
òî÷íîñòè ïðîèçîøëî áûñòðîå ïåðåìåùåíèå ïëàçìû êðîâè
èç ëåãî÷íûõ êàïèëëÿðîâ â èíòåðñòèöèàëüíîå ïðîñòðàíñòâî
è àëüâåîëû, ÷òî âûçâàëî îò¸ê ëåãêèõ, ÷òî è ïîñëóæèëî
ïðè÷èíîé ñìåðòè æèâîòíîãî ïðè äèðîôèëÿðèîçå [5].

Ïî äàííûì T. Alymova, N. Krasnoslobodtsev, and E.
Shapiro â ïî÷êàõ â ïîëîñòè êàïñóëû êëóáî÷êà íàáëþäàåòñÿ
ñåðîçíî-ôèáðèíîçíûé âûïîò â âèäå îäíîðîäíûõ ýîçèíî-
ôèëüíûõ ìàññ; êëóáî÷êè è òðóáî÷êè â ïîëûõ ó÷àñòêàõ
àòðîôè÷íû è çàìåùåíû ñîåäèíèòåëüíîé ãèàëèíîçíîé òêà-
íüþ; êëóáî÷êè ñîõðàíåíû è ãèïåðòðîôèðîâàíû â âûïÿ÷åí-
íûõ îòäåëàõ; êàïñóëà Øóìëÿíñêîãî-Áîóìåíà óòîëùåíà;
êàïèëëÿðíûå ïåòëè ñêëåðîâèäíûå; êàíàëüöû ðàñøèðåíû ñ
óïëîùåííûì ýïèòåëèåì è î÷àãîâîé çåðíèñòîé öèòîïëàç-
ìîé; àðòåðèè ñêëåðîâèäíûå è âèòðèôèöèðîâàííûå; ñòðîìà
ñ ó÷àñòêàìè ñêëåðîçà è ëèìôîãèñòèîöèòàðíîé èíôèëüòðà-
öèåé [20].

Öåëüþ íàøèõ èññëåäîâàíèé ÿâèëîñü èçó÷åíèå ïàòî-
ìîðôîëîãè÷åñêîé êàðòèíó âíóòðåííèõ îðãàíîâ ó ñîáàê ïðè
äèðîôèëÿðèîçíîé èíâàçèè.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ

Ðàáîòà âûïîëíÿëàñü â ïåðèîä 2018 – 2024 ãã. íà áàçå
êàôåäð àíàòîìèè è ôèçèîëîãèè, íåçàðàçíûõ áîëåçíåé ñåëü-
ñêîõîçÿéñòâåííûõ æèâîòíûõ, à òàêæå â êëèíèêî-äèàãíîñ-
òè÷åñêîé ëàáîðàòîðèè ÔÃÁÎÓ ÂÎ ÃÀÓ Ñåâåðíîãî Çàóðà-
ëüÿ. Äëÿ îöåíêè ãåìàòîëîãè÷åñêèõ è áèîõèìè÷åñêèõ ïîêà-
çàòåëåé êðîâè ïðè äèðîôèëÿðèîçå ó ñîáàê êðîâü îòáèðàëè
èç ëàòåðàëüíîé ïîäêîæíîé âåíû ïðåäïëå÷üÿ èëè ãîëåíè è
äîñòàâëÿëè â ëàáîðàòîðèþ. Ïðè ìîðôîëîãè÷åñêîé îöåíêå
ïîêàçàòåëåé êðîâè îïðåäåëÿëè: ýðèòðîöèòû (RBC), ëåéêî-
öèòû (WBC), ãåìîãëîáèí (HGB), ãåìàòîêðèò (HCT), ñðåä-
íèé îáúåì ýðèòðîöèòîâ (MCV), ñðåäíåå ñîäåðæàíèå ãåìîã-
ëîáèíà â ýðèòðîöèòå (MCH), ñðåäíþþ êîíöåíòðàöèþ ãå-
ìîãëîáèíà â ýðèòðîöèòå (MCHC), øèðèíó ðàñïðåäåëåíèÿ
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ýðèòðîöèòà (RDW), òðîìáîöèòû (PLT), ñðåä-
íèé îáúåì òðîìáîöèòà (MPV), øèðèíó ðàñïðå-
äåëåíèÿ òðîìáîöèòîâ (PDW), òðîìáîêðèò
(PCT), áàçîôèëû, ýîçèíîôèëû, ïàëî÷êîÿäåð-
íûå íåéòðîôèëû, ñåãìåíòîÿäåðíûå íåéòðîôè-
ëû, ëèìôîöèòû, ìîíîöèòû, ÑÎÝ, ñ ïîìîùüþ
ãåìàòîëîãè÷åñêîãî àíàëèçàòîðà Mindray BC -
2800Vet. Äëÿ îöåíêè áèîõèìè÷åñêèõ ìàðêåðîâ
ñûâîðîòêè êðîâè, îïðåäåëÿëè: ãëþêîçó (Glu),
îáùèé áåëîê (TP), ôîñôîð (P), ìî÷åâèíó
(UREA), àñïàðòàòàìèíîòðàíñôåðàçó (AST), àëà-
íèíàìèíîòðàíñôåðàçó (ALT), àìèëàçó (AMY),
ùåëî÷íóþ ôîñôàòàçó (ALP), (Mg), êàëüöèé (Ca),
êðåàòèíèí (CREA), êàëèé (Ê) ïðè ïîìîùè áèî-
õèìè÷åñêîãî àíàëèçàòîðà Mindray BS - 120. Äëÿ
ïîäòâåðæäåíèÿ äèàãíîçà íà äèðîôèëÿðèîç ïðî-
âîäèëè èññëåäîâàíèå íàòèâíîãî ìàçêà êðîâè,
ìàçîê êðîâè îêðàøåííûé, ìåòîä èññëåäîâàíèÿ
òîëñòîé ðàçäàâëåííîé êàïëè [3,4,9,15,16] (ðè-
ñóíîê 1).

Ñ öåëüþ èçó÷åíèÿ ïàòîìîðôîëîãè÷åñêèõ
èçìåíåíèé, íàìè îñóùåñòâëÿëîñü ïàòîëîãîàíà-
òîìè÷åñêîå âñêðûòèå 96 ñîáàê ðàçíûõ ïîðîä è
âîçðàñòîâ, ðàçëè÷íîãî ñîäåðæàíèÿ, ó 3 (3,13%)
èç êîòîðûõ áûëè íàéäåíû D. immitis. Ïåðâûé
ñëó÷àé áûë çàðåãèñòðèðîâàí ó ñîáàêè â 2018 ã,
êîòîðàÿ áûëà ïðèâåçåíà èç ã. Êóðãàíà, âñëåä-
ñòâèå ÷åãî â äàëüíåéøåì èññëåäîâàíèè îíà íå
ó÷èòûâàëàñü. Ó îáîèõ òðóïîâ ñîáàê áûëè îòî-
áðàíû ñåðäöå, ëåãêèå, ïî÷êè, ïå÷åíü, ñåëåçåíêà,
æåëóäîê ñ öåëüþ äèàãíîñòè÷åñêîãî âñêðûòèÿ è
ïîñòàíîâêè ïðè÷èíû ñìåðòè. Ñ öåëüþ èññëåäî-
âàíèÿ ìèêðîñòðóêòóð èññëåäóåìûõ îðãàíîâ ìà-
òåðèàë îòáèðàëñÿ è ïîìåùàëñÿ â ãèñòîëîãè÷åñ-
êèé ôîðìàëèí. Ñëåäóþùèì ýòàïîì ðàáîòû îñó-
ùåñòâëÿëàñü ñòàíäàðòíàÿ ãèñòîëîãè÷åñêàÿ ïðî-
âîäêà, ìèêðîòîìèÿ è îêðàñêà ïî ãåìàòîêñèëèí-
ýîçèíó [11]. Ïîñëå îêðàøèâàíèÿ ãèñòîñðåçû
ïîäâåðãàëèñü ìèêðîñêîïèè ñ ïîìîùüþ ìèêðî-
ñêîïà "Micros".

Ðåçóëüòàòû ñîáñòâåííûõ èññëåäîâàíèé

Â ðåçóëüòàòå ïðîâîäèìûõ îáñëåäîâàíèé
æèâîòíûõ, íàìè çàðåãèñòðèðîâàíû ñëó÷àè èí-
âàçèðîâàíèÿ ñîáàê ìèêðîôèëÿðèÿìè. Ïðè àíà-
ëèçå àíàìíåçà æèçíè, óñòàíîâëåíî, ÷òî îáå ñî-
áàêè íà ìîìåíò îáñëåäîâàíèÿ áûëè áåñïîðîä-
íûìè ïîñòóïèëè â âåòåðèíàðíóþ êëèíèêó â
2024 ãîäó, ïðè ýòîì îíè áûëè íàéäåíû íà
óëèöàõ ãîðîäà Òþìåíè íåçàäîëãî äî ëåòàëüíî-
ãî èñõîäà, ïåðâàÿ ñîáàêà â àïðåëå, âòîðàÿ ñîáàêà
â íîÿáðå. Ñìåðòü ïåðâîé ñîáàêè íàñòóïèëà â
ðåçóëüòàòå ýìáîëèè ëåãî÷íîé àðòåðèè D. immitis,
ó âòîðîé ñîáàêè ñìåðòü íàñòóïèëà â ðåçóëüòàòå
ñåïòè÷åñêèõ ïðîöåññîâ â îðãàíèçìå, ïðîèñõî-
äÿùèõ íà ôîíå ãíîéíî-íåêðîòè÷åñêîãî ðàñïàäà
ìåòàñòàç ëèìôîìû, à D. immitis áûëè ñëó÷àéíî
íàéäåíû â ïðîöåññå âñêðûòèÿ (ðèñóíîê 2).

Àíàìíåç ïðè æèçíè ñîáàêè, íàéäåííîé â
àïðåëå: âåñ 30,4 êã, òåìïåðàòóðà òåëà 40,5Ñ.
Ïðè îñìîòðå âèäèìûå ñëèçèñòûå îáîëî÷êè èê-
òåðè÷íûå. Íàðóæíûå ñëóõîâûå ïðîõîäû ÷èñ-
òûå. Æèâîòíûå óãíåòåíû, íàáëþäàåòñÿ íîñîâîå
êðîâîòå÷åíèå. Ñ öåëüþ àíàëèçà è îöåíêè ôóíê-
öèîíàëüíîãî ñîñòîÿíèÿ ñîáàêè ïðè äèðîôèëÿ-
ðèîçå íàìè áûëè îñóùåñòâëåíû ãåìàòîëîãè÷åñ-
êèå è áèîõèìè÷åñêèå èññëåäîâàíèÿ êðîâè (òàá-

Ðèñ. 1. Ìèêðîôèëÿðèè, îáíàðóæåííûå â ìàçêàõ êðîâè (ôîòî
îðèãèíàë)
Fig. 1. Microfilariae found in blood smears (original photo)

Ðèñ. 2. D. immitis â ïðàâîì
æåëóäî÷êå ñåðäöà (ôîòî
îðèãèíàë)
Fig. 2. D. immitis in the right
ventricle of the heart (original
photo)

ëèöà 1 è 2). Ïðè ñêðèíèíãå îáùåãî àíàëèçà êðîâè îòìå÷åíà ýîçèíîôèëèÿ
8% (íîðìà 0–6%), ïîâûøåíèå ñåãìåíòîÿäåðíûõ íåéòðîôèëîâ (ñäâèã
âïðàâî) 76,4% (íîðìà 55–75%), ñêîðîñòü îñåäàíèÿ ýðèòðîöèòîâ (ÑÎÝ)
6,5 ìì/÷, è ïîíèæåíà ñðåäíÿÿ êîíöåíòðàöèÿ ãåìîãëîáèíà â ýðèòðîöèòå
304,0 g\L (íîðìà 320–360 g\L).

Ïðè îöåíêå áèîõèìè÷åñêèõ ïîêàçàòåëåé êðîâè íàìè óñòàíîâëåíî,
÷òî ó æèâîòíîãî ïîâûøåíû ìàðêåðû ïå÷åíî÷íûõ ïîêàçàòåëåé àëàíèíà-
ìèíîòðàíôåðàçà (ÀËÒ) – 77,4 U/L (ïðè ðåôåðåíñíîì çíà÷åíèè 9–52 U/
L), ÷òî õàðàêòåðèçóåò ðàçâèòèè ãåïàòîïàòèè è ìûøå÷íîé íåäîñòàòî÷íî-
ñòè. Â êðîâè óñòàíîâëåíî ãèïåðêàëèåìèÿ, ãäå äàííûé ïîêàçàòåëü ïîâû-
øåí â 2 ðàçà ïî îòíîøåíèþ ê ðåôåðåíñíîìó çíà÷åíèþ 3,5–5,5 mmol\L,
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è ýòî ìîæåò õàðàêòåðèçîâàòüñÿ çàìåäëåíèåì
âûâåäåíèÿ ìàêðîýëåìåíòà êàëèÿ èç îðãàíèçìà
æèâîòíîãî ðàçâèòèåì ïå÷åíî÷íîé íåäîñòàòî÷-
íîñòè è îáåçâîæèâàíèåì. Ïðè ýòîì õîòåëîñü
áû îòìåòèòü, ÷òî èññëåäîâàíèå ìàçêà êðîâè íà
ïèðîïëàçìîç, ðåçóëüòàò ïîëó÷åí îòðèöàòåëü-
íûì.

Àíàìíåç æèçíè ñîáàêè, íàéäåííîé â äå-
êàáðå: âåñ 18 êã, òåìïåðàòóðà òåëà â ïðåäåëàõ
ðåôåðåíñíûõ çíà÷åíèé, îòêàç îò åäû, ñëàáîñòü,
äåôåêàöèÿ, ñòóë è ìî÷åèñïóñêàíèå â íîðìå, ñâè-
ùè ïî òåëó, íà ðåíòãåíå ãðóäíîé êëåòêè â ëåâîì
ëåãêîì – çàòåìíåíèå, çà äåíü äî ñìåðòè ðâîòà
êîðè÷íåâûì ñîäåðæèìûì, òÿæåëîå äûõàíèå.

Â ðåçóëüòàòå ïðîâåäåííîãî ïàòîëîãîàíà-
òîìè÷åñêîãî âñêðûòèÿ ó ñîáàêè, ñìåðòü êîòî-
ðîé íàñòóïèëà âñëåäñòâèå äèðîôèëÿðèîçà áûëî
îáíàðóæåíî: ñëèçèñòàÿ îáîëî÷êà ðîòîâîé ïî-
ëîñòè âëàæíàÿ, æåëòîãî öâåòà, öåëîñòíîñòü
ñîõðàíåíà. Íîñîâûå îòâåðñòèÿ âëàæíûå, ñëè-
çèñòûå òåìíî-ðîçîâîãî öâåòà. Ãëàçà îòêðûòû,
çàïàâøèå, çðà÷êè ðàñøèðåíû. Êîíúþíêòèâà
æåëòîãî öâåòà, ñóõàÿ, ðîãîâèöà ìóòíàÿ, ñóõàÿ.
Íàðóæíûé ñëóõîâûå ïðîõîäû ñ óìåðåííûì
ñîäåðæàíèåì ñåðû, ñóõèå, êîæà æåëòàÿ. Ïîëî-
âûå ãóáû âëàæíûå, ñëèçèñòûå îáîëî÷êè æåë-
òîãî öâåòà. Ïîäêîæíàÿ êëåò÷àòêà – õîðîøî
ðàçâèòà, êîíñèñòåíöèÿ ìÿãêàÿ, öåëîñòíîñòü íå
íàðóøåíà, ñîäåðæèò óìåðåííîå êîëè÷åñòâî
æåëòîãî öâåòà æèðà, ñîñóäû êðîâåíàïîëíåíû.

Ñåðäöå èìååò ðàçìåðû 11,0*8,0 ñì, ýïè-
êàðä è ïåðèêàðä ãëàäêèå, ïåðèêàðä ïðîçðà÷-
íûé, ýïèêàðä ãëàäêèé, âëàæíûé, áëåñòÿùèé,
ñâåòëî-æåëòî-ðîçîâîãî öâåòà, ïîäýïèêàðäèàëü-
íàÿ æèðîâàÿ êëåò÷àòêà õîðîøî âûðàæåíà,
æåëòîãî öâåòà, êîðîíàðíûå ñîñóäû êðîâåíà-
ïîëíåíû, ïðàâûé æåëóäî÷åê óâåëè÷åí, ñåð-
äå÷íàÿ ìûøöà óïðóãàÿ, ðèñóíîê õîðîøî âûðà-
æåí, ïîëîñòè ñåðäöà êðîâåíàïîëíåíû, ñãóñòêè
êðîâè ÷åðíîãî öâåòà, áëåñòÿùèå, ëåæàò â ïî-
ëîñòè ñåðäöà, â ïðàâîì æåëóäî÷êå êîìîê èç
êðóãëûõ ÷åðâåé – Dirofilaria immitis (18 øò îò
4 ñì äî 30 ñì â äëèíó), óõîäÿò è ïåðåêðûâàþò
ëåãî÷íóþ àðòåðèþ (ðèñóíîê 3). Òîëùèíà ñòåí-
êè ëåâîãî æåëóäî÷êà 2,0 ñì, ïðàâîãî – 0,6 ñì,
òîëùèíà ìåææåëóäî÷êîâîé ïåðåãîðîäêè 2,1
ñì. Ìèîêàðä – ñâåòëî-êðàñíî-æåëòîãî öâåòà,
íåðàâíîìåðíî îêðàøåí, ñ ó÷àñòêàìè ñâåòëî-
ðîçîâîãî öâåòà, ðèñóíîê ñîõðàíåí. Íà òðèêóñ-
ïèäàëüíîì êëàïàíå îòìå÷àþòñÿ íàðîñòû.

Ïðè ãèñòîëîãè÷åñêîì èññëåäîâàíèè ñåðä-
öà (ðèñóíîê 3) îòìå÷àëè ëåéêîöèòàðíóþ èí-
ôèëüòðàöèþ, îòåê ñîåäèíèòåëüíîé òêàíè, íà-
ëè÷èå êîíòðàêòóð êàðäèîìèîöèòîâ.

Ðàçìåðû è ôîðìà ëåãêèõ àíàòîìè÷åñêèå,
êîíñèñòåíöèÿ òåñòîâàòàÿ, ñâåòëî-êðàñíîãî öâå-
òà; íà ðàçðåçå ñòåêàåò íåáîëüøîå êîëè÷åñòâî
ïåíèñòîé êðîâÿíèñòîé æèäêîñòè, ïëåâðàëüíûå
ëèñòêè ãëàäêèå, ïðîçðà÷íûå, ïàòîëîãè÷åñêèå
îáðàçîâàíèÿ îòñóòñòâóþò. Íà ìèêðîêàðòèíå ëåã-
êèõ (ðèñóíîê 4) îòìå÷àëè ðàçðîñò ñîåäèíèòåëü-
íîé òêàíè, îòå÷íóþ æèäêîñòü â ïðîñâåòå íåêî-
òîðûõ àëüâåîë è ó÷àñòêè ýìôèçåìû.

Ïèùåâîä çàïîëíåí çåëåíîâàòîé ñëèçåïî-
äîáíîé ìàññîé â íåáîëüøîì êîëè÷åñòâå, ïðî-
õîäèìîñòü íå íàðóøåíà, ñëèçèñòàÿ îáîëî÷êà
æåëòî-ðîçîâîãî öâåòà, ñêëàä÷àòîñòü âûðàæå-

Ðèñ. 3. Ñåðäöå ñîáàêè ñ äèðîôèëÿðèÿìè (ìàêðîêàðòèíà) Á.
Ãèñòîëîãè÷åñêàÿ êàðòèíà ìèîêàðäà ñîáàêè ñ äèðîôèëÿðèîçîì.
Îêðàñêà ãåìàòîêñèëèíîì è ýîçèíîì. Óâ. õ 200 (ôîòî îðèãèíàë)
Fig. 3. Heart of a dog with dirofilariasis (macrocard) B. Histological
picture of the myocardium of a dog with dirofilariasis. Staining with
hematoxylin and eosin. Uv. x 200 (original photo)

Ðèñ. 4. Ãèñòîëîãè÷åñêàÿ êàðòèíà
ëåãêèõ ñîáàêè ñ
äèðîôèëÿðèîçîì. Îêðàñêà
ãåìàòîêñèëèíîì è ýîçèíîì. Óâ.
õ 200 (ôîòî îðèãèíàë)
Fig. 4. Histological picture of the
lungs of a dog with dirofilariasis.
Staining with hematoxylin and
eosin. Uv. x 200 (original photo)

Ðèñ. 5. Ãèñòîëîãè÷åñêàÿ êàðòèíà
æåëóäêà ñîáàêè ñ
äèðîôèëÿðèîçîì. Îêðàñêà
ãåìàòîêñèëèíîì è ýîçèíîì. Óâ. õ
200 (ôîòî îðèãèíàë)
Fig.5. Histological picture of the
stomach of a dog with dirofilariasis.
Staining with hematoxylin and
eosin. Uv. x 200 (original photo)

Ðèñ. 6. Ãèñòîëîãè÷åñêàÿ êàðòèíà
ïå÷åíè ñîáàêè ñ
äèðîôèëÿðèîçîì. Îêðàñêà
ãåìàòîêñèëèíîì è ýîçèíîì. Óâ.
õ 200 (ôîòî îðèãèíàë)
Fig.6. Histological picture of the
liver of a dog with dirofilariasis.
Staining with hematoxylin and
eosin. Uv. x 200 (original photo)

íà, óòîëùåíà. Æåëóäîê èìååò àíàòîìè÷åñêîå ïîëîæåíèå, ñ ÷åðíî-êîðè÷-
íåâûì ñîäåðæèìûì, ñëèçèñòàÿ îáîëî÷êà ñîáðàíà â ñêëàäêè, êîòîðûå
ðàñïðàâëÿþòñÿ, ôèîëåòîâî-êðàñíîãî öâåòà, âëàæíàÿ. Äâåíàäöàòèïåðñò-
íàÿ êèøêà çàïîëíåíà æåëòî-êîðè÷íåâîãî öâåòà æèäêèì ñîäåðæèìûì,
ïðîõîäèìîñòü íå íàðóøåíà, ñëèçèñòàÿ îáîëî÷êà òåìíî-êðàñíîãî öâåòà,
áàðõàòèñòàÿ, óòîëùåíà. Òîùàÿ è ïîäâçäîøíàÿ êèøêè çàïîëíåíû òåìíî-
êðàñíûì ñîäåðæèìûì, ñëèçèñòàÿ òåìíî-êðàñíîãî öâåòà, áàðõàòèñòàÿ,
óòîëùåíà.  Ñëåïàÿ, îáîäî÷íàÿ è ïðÿìàÿ êèøêè çàïîëíåíû òåìíî-êðàñ-
íûì ñîäåðæèìûì, ñëèçèñòàÿ òåìíî-êðàñíîãî öâåòà, óòîëùåíà.

Ïðè ãèñòîëîãè÷åñêîì èññëåäîâàíèè æåëóäêà (ðèñóíîê 5) îòìå÷àëè
âûðàæåííóþ ëåéêîöèòàðíóþ èíôèëüòðàöèþ, ÷àñòè÷íîå ðàçðóøåíèå
æåëåç æåëóäêà.

 Ðàçìåðû ïå÷åíè íå óâåëè÷åíû, ôîðìà àíàòîìè÷åñêàÿ, êîíñèñòåíöèÿ
óïðóãàÿ, ðâåòñÿ ñ óñèëèåì, îêðàñêà òåìíî-êðàñíî-æåëòîãî, íà ðàçðåçå
ñâåòëî-êîðè÷íåâîãî öâåòà, ñòåêàåò êðîâü â íåáîëüøîì êîëè÷åñòâå. Ôîð-
ìà æåë÷íîãî ïóçûðÿ ãðóøåâèäíàÿ, ðàçìåðû àíàòîìè÷åñêèå, æåë÷ü æåë-
òî-çåëåíîãî öâåòà, ñòåíêè íå óòîëùåíû, ñëèçèñòàÿ îëèâêîâîãî öâåòà.
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Âíåïå÷åíî÷íûå æåë÷íûå ïðîòîêè íå ðàñøèðå-
íû, ïðîõîäèìîñòü íå íàðóøåíà. Â ïå÷åíè (ðè-
ñóíîê 6) îòìå÷àëè áåëêîâî-æèðîâóþ ìåëêîêà-
ïåëüíóþ äèñòðîôèþ, îòåê ïðîñòðàíñòâà Äèññå,
ó÷àñòêè ëåéêîöèòàðíîé èíôèëüòðàöèè âîêðóã
ñîñóäîâ, ìåñòàìè öåíòðîëîáóëÿðíûé íåêðîç.

Ðàçìåðû ïî÷êè (ðèñóíîê 7) 7,3*5,8 ñì, êîí-
ñèñòåíöèÿ óïðóãàÿ, ôèáðîçíàÿ êàïñóëà ïðî-
çðà÷íàÿ, âëàæíàÿ, ñíèìàåòñÿ ñ óñèëèåì, ôîðìà
ïî÷åê áîáîâèäíàÿ, ñíàðóæè öâåò áåæåâûé, íà
ðàçðåçå öâåò êîðêîâîãî ñëîÿ áåæåâûé, ìîçãî-
âîãî ñëîÿ æåëòî-áåæåâûé, ãðàíèöà ñòåðòà, êîð-
êîâûé ñëîé – 0,8 ñì, ìîçãîâîé – 2,6 ñì, ïî÷å÷-
íûå ëîõàíêè áåç ñîäåðæèìîãî, ñëèçèñòàÿ æåë-
òîãî öâåòà.

Ïðè ãèñòîëîãè÷åñêîì èññëåäîâàíèè ïî÷åê
(ðèñóíîê 7) îòìå÷àëèñü òîòàëüíûå î÷àãè íå-
êðîòè÷åñêîãî íåôðîçà è âûðàæåííàÿ ëåéêîöè-
òàðíàÿ èíôèëüòðàöèÿ ñîåäèíèòåëüíîé òêàíè.

Ñåëåçåíêà (ðèñóíîê 8) óâåëè÷åíà, ñâåòëî-
êðàñíîãî öâåòà ñ ÷åðíûì öâåòîì â õâîñòîâîé
÷àñòè, óïðóãàÿ, êàïñóëà ñìîðùåíà, íà ðàçðåçå
ñîñêîáà íåò. Ãèñòîëîãè÷åñêè ðàçðîñò ñîåäèíè-
òåëüíîé òêàíè è àòðîôèÿ ôîëëèêóëîâ.

Çàêëþ÷åíèå

Ïðè äèðîôèëÿðèîçå ó ñîáàê âûÿâëåíû ïàòî-
ìîðôîëîãè÷åñêèå èçìåíåíèÿ âíóòðåííèõ îðãà-
íîâ: â ñåðäå÷íî-ñîñóäèñòîé ñèñòåìå âûðàæåíû
ìèîêàðäèò è êëàïàííûé ýíäîêàðäèò, â ëåãêèõ –
îòåê, â ïî÷êàõ – èíòåðñòèöèàëüíûé íåôðèò ñ
íåêðîòè÷åñêèì íåôðîçîì, â ïå÷åíè – çåðíèñòàÿ
è æèðîâàÿ äèñòðîôèè, â ñåëåçåíêå àòðîôèÿ áå-
ëîé ïóëüïû, â æåëóäî÷íî-êèøå÷íîì òðàêòå êà-
òàðàëüíîå è ãåìîððàãè÷åñêîå âîñïàëåíèå.

Ñòàòüÿ ïîäãîòîâëåíà â ñîîòâåòñòâèè ñ ïëà-
íîì ÍÈÐ ïî ïðîãðàììå ôóíäàìåíòàëüíûõ íàó÷-
íûõ èññëåäîâàíèé ÐÀÍ: "Èçó÷åíèå è àíàëèç ýïèçî-
îòè÷åñêîãî ñîñòîÿíèÿ ïî áîëåçíÿì èíâàçèîííîé
ýòèîëîãèè ñåëüñêîõîçÿéñòâåííûõ è íåïðîäóêòèâ-
íûõ æèâîòíûõ, ï÷åë è ïòèö, èçìåíåíèÿ âèäîâîãî
ñîñòàâà è áèîýêîëîãè÷åñêèõ çàêîíîìåðíîñòåé
öèêëà ðàçâèòèÿ ïàðàçèòîâ â óñëîâèÿõ ñìåùåíèÿ

ãðàíèö èõ àðåàëîâ (FWRZ-2021-0018)".
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Ðåçþìå. Íà ñåãîäíÿøíèé äåíü, ïîèñê êà÷åñòâåííûõ,
áåçîïàñíûõ è ýôôåêòèâíûõ êîðìîâûõ êîìïîçèöèé, ñïîñîá-
íûõ ïîâûñèòü ïðîäóêòèâíîñòü îòðàñëè æèâîòíîâîäñòâà
ïðè ìèíèìàëüíûõ ýêîíîìè÷åñêèõ çàòðàòàõ ÿâëÿåòñÿ àêòó-
àëüíûì íàïðàâëåíèåì. Â ïðåäñòàâëåííîé ïóáëèêàöèè,
ïðîäåìîíñòðèðîâàíû ðåçóëüòàòû ýôôåêòèâíîñòè è áåçî-
ïàñíîñòè ââåäåíèÿ â ðàöèîí ìîëîäíÿêà ñâèíåé êîìïëåêñ-
íîé êîðìîâîé äîáàâêè, ïðåäñòàâëÿþùåé ñîáîé ñìåñü àìè-
íîêèñëîò, ïîëó÷åííûõ ïóòåì ãèäðîëèçà ñîåâîãî áåëêà â
ñî÷åòàíèè ñ âèòàìèíàìè è ìèíåðàëàìè. Â èññëåäîâàíèÿõ
èñïîëüçîâàëèñü ïîðîñÿòà-ñîñóíû, âûðàùèâàåìûå â ïðî-
ìûøëåííûõ óñëîâèÿõ, êîòîðûì äîïîëíèòåëüíî ê ñòàíäàð-
òíîìó ðàöèîíó â ïèòüåâóþ âîäó ââîäèëè äîáàâêó â ðàçëè÷-
íûõ äîçàõ. Èíòåðïðåòàöèè ðåçóëüòàòîâ ïîäâåðãàëèñü äàí-
íûå ïî æèâîé ìàññå ïîðîñÿò, èõ ïðèðîñò çà ïåðèîä ýêñïåðè-
ìåíòà, êîëè÷åñòâî ñúåäåííîãî êîìáèêîðìà, ñîõðàííîñòü, à
òàêæå îñóùåñòâëÿëîñü âçÿòèå êðîâè äëÿ îáùåãî àíàëèçà è
áèîõèìè÷åñêîãî èññëåäîâàíèÿ. Óñòàíîâëåíî, ÷òî êîìïëåê-
ñíàÿ äîáàâêà â îïûòíûõ ãðóïïàõ îêàçàëà ïîëîæèòåëüíîå
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Abstract. Today, the search for high-quality, safe and
effective feed compositions that can increase the productivity of
the livestock industry with minimal economic costs is a relevant
area. The presented publication demonstrates the results of the
effectiveness and safety of introducing a complex feed additive
into the diet of young pigs, which is a mixture of amino acids
obtained by hydrolysis of soy protein in combination with
vitamins and minerals. The studies used suckling piglets grown
in industrial conditions, which in addition to the standard diet
were given the additive in drinking water in various doses. The
results were interpreted based on the data on the live weight of
piglets, their gain during the experiment, the amount of feed
eaten, safety, and blood was taken for general analysis and
biochemical research. It was found that the complex additive in
the experimental groups had a positive effect on economic
indicators when growing suckling piglets, pathological effects
on organs, their systems and general metabolism were not
detected in the target animals. The best results were shown in
the 2nd and 3rd experimental groups, where the maximum
doses of the additive were used, namely 3.0 and 5.0 ml/l of
drinking water.
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äåéñòâèå íà õîçÿéñòâåííûå ïîêàçàòåëè ïðè âûðàùèâàíèè
ïîðîñÿò-ñîñóíîâ, ïàòîëîãè÷åñêîãî âëèÿíèÿ íà îðãàíû, èõ
ñèñòåìû è îáùèé îáìåí âåùåñòâ íå âûÿâëåíî ó öåëåâûõ
æèâîòíûõ. Íàèëó÷øèå ðåçóëüòàòû ïðîÿâèëèñü âî 2-é è 3-é
îïûòíûõ ãðóïïàõ, ãäå èñïîëüçîâàëè ìàêñèìàëüíûå äîçû
äîáàâêè, à èìåííî 3,0 è 5,0 ìë/ë ïèòüåâîé âîäû.

Ââåäåíèå

Ïðîìûøëåííîå æèâîòíîâîäñòâî ÿâëÿåòñÿ íåçàìåíèìûì
çâåíîì â ïðîèçâîäñòâåííîé öåïè àãðîïðîìûøëåííîãî êîì-
ïëåêñà è êàê ñëåäñòâèå èñòî÷íèêîì îáåñïå÷åíèÿ ïðîäóêòî-
âîãî ðàçíîîáðàçèÿ äëÿ êîíå÷íîãî ïîòðåáèòåëÿ. Â ñîâðåìåí-
íîì âèäå ñâèíîâîäñòâî ýòî îäíà èç ñôåð æèâîòíîâîäñòâà, â
êîòîðîé äëÿ íàèáîëüøåãî óâåëè÷åíèÿ ïîòåíöèàëà îòêàðì-
ëèâàåìûõ æèâîòíûõ èñïîëüçóþò ïîðîäíûå ãèáðèäû ñâè-
íåé, îáëàäàþùèå áîëüøèì ïîòåíöèàëîì ê áûñòðîìó íàáî-
ðó æèâîé ìàññû, íî òðåáóþùèå ïðè ýòîì ìàêñèìàëüíî
ñáàëàíñèðîâàííîãî êîðìëåíèÿ äëÿ åãî ïðîÿâëåíèÿ. Ïîýòî-
ìó ïàðàëëåëüíî íàðàùèâàíèþ îáúåìîâ ïðîèçâîäñòâà ïðî-
äóêöèè ñâèíîâîäñòâà âîçðàñòàåò è ïîòðåáíîñòü äàííîé îò-
ðàñëè â êîðìîâûõ êîìïîíåíòàõ. Ïî ýòîé ïðè÷èíå ðàçðàáîò-
êà ñïîñîáîâ ïîëó÷åíèÿ, èñïûòàíèÿ in vitro è ëàáîðàòîðíûå
èññëåäîâàíèÿ in vivo êîðìîâûõ äîáàâîê, ïîçâîëÿþùèõ ïî-
âûñèòü ïðîèçâîäñòâåííóþ ýôôåêòèâíîñòü çà ñ÷åò óâåëè÷å-
íèÿ ñîõðàííîñòè ïîãîëîâüÿ, ïðîäóêòèâíîñòè è ñíèæåíèÿ
êîðìîâûõ çàòðàò íà ïðîèçâîäñòâå ÿâëÿåòñÿ ïðèîðèòåòíîé
çàäà÷åé äëÿ íàóêè. Íî êðîìå ïåðå÷èñëåííûõ ìåòîäîâ èçó÷å-

íèÿ âàæíåéøèì ýòàïîì àíàëèçà ýôôåêòèâíîñòè êîðìîâûõ
äîáàâîê ÿâëÿåòñÿ ïðîâåäåíèå íàó÷íî-õîçÿéñòâåííûõ èñïû-
òàíèé [1-4, 7, 8].

Öåëüþ ïðîâåäåíèÿ íàó÷íûõ èññëåäîâàíèé ÿâèëàñü îöåí-
êà ýôôåêòèâíîñòè è áåçîïàñíîñòè ïðèìåíåíèÿ â ðàöèîíå
ìîëîäíÿêà ñâèíåé, â ÷àñòíîñòè ïîðîñÿò-ñîñóíîâ, êîìïëåêñ-
íîé êîðìîâîé äîáàâêè íà îñíîâå ãèäðîëèçàòà ñîåâîãî áåëêà.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

Íàó÷íî-õîçÿéñòâåííûå èñïûòàíèÿ ïðîâîäèëèñü â ïðî-
èçâîäñòâåííûõ óñëîâèÿõ ñâèíîâîä÷åñêî-òîâàðíîé ôåðìû
ÓÏÊ "Ïÿòà÷îê" (ã. Êðàñíîäàð), à òàêæå â ëàáîðàòîðèè íà
áàçå íàó÷íî-èñïûòàòåëüíîãî öåíòðà (ÍÈÖ Âåòôàðìáèî-
öåíòð) ïðè ÔÃÁÎÓ ÂÎ Êóáàíñêèé ÃÀÓ.

Â êà÷åñòâå îáúåêòà èññëåäîâàíèé âûñòóïàëà êîìïëåêñ-
íàÿ æèäêàÿ äîáàâêà, ïðåäñòàâëÿþùàÿ ñîáîé ãèäðîëèçàò
ñîåâîãî áåëêà â âèäå èçîëÿòà, â êîìïëåêñå ñ âèòàìèíàìè è
ìèíåðàëüíûìè êîìïîíåíòàìè.

Â êà÷åñòâå òåñò-îáúåêòà â èññëåäîâàíèÿõ ïðèíèìàëè
ó÷àñòèå ìîëîäíÿê ñâèíåé ïåðâîé òåõíîëîãè÷åñêîé ãðóïïû
(ïîðîñÿòà-ñîñóíû) ïîðîäû LYD.

Ýêñïåðèìåíòû íà öåëåâûõ æèâîòíûõ ñîïðîâîæäàëèñü
áåç ïðèìåíåíèÿ áîëåâûõ ìàíèïóëÿöèé ñîãëàñíî ìåæäóíà-
ðîäíûì ðåêîìåíäàöèÿì [5, 6].

Â îïûòå èñïîëüçîâàëîñü 200 ïîðîñÿò-ñîñóíîâ â ïåðèîä
îò 0 äî 28 ñóòîê, êîòîðûå áûëè ðàçäåëåíû íà àíàëîãè÷íûå
ãðóïïû ñîãëàñíî ñõåìå èññëåäîâàíèé, ïðåäñòàâëåííîé â
òàáëèöå 1.
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Â ïåðèîä ïðîâåäåíèÿ íàó÷íî-èññëåäîâàòåëüñêîé ðàáî-
òû âñå ýêñïåðèìåíòàëüíûå æèâîòíûå íàõîäèëèñü â èäåí-
òè÷íûõ óñëîâèÿõ ñîäåðæàíèÿ è êîðìëåíèÿ, ñîãëàñíî òðåáî-
âàíèÿì òåõíîëîãè÷åñêîãî öèêëà íà ïðîèçâîäñòâå. Æèäêàÿ
äîáàâêà ââîäèëàñü â ñèñòåìó ïîåíèÿ îïûòíûõ ãðóïï ñ íå-
äåëüíîãî âîçðàñòà è äî 28 ñóòîê, ñîãëàñíî ïåðèîäó âûðàùè-
âàíèÿ. Â áîëüøèíñòâå ñëó÷àåâ ó÷åò àíàëèçèðóåìûõ ïîêàçà-
òåëåé áûë èíäèâèäóàëüíûì â ñâÿçè ñ ÷åì, ïîðîñÿòà èìåëè
óøíûå áèðêè äëÿ èäåíòèôèêàöèè.

Â êà÷åñòâå õîçÿéñòâåííûõ ïîêàçàòåëåé ðåãèñòðàöèè
ïîäâåðãàëèñü ñëåäóþùèå: æèâàÿ ìàññà â íà÷àëå è â êîíöå
ýêñïåðèìåíòà, ïóòåì èíäèâèäóàëüíîãî âçâåøèâàíèÿ ïîðî-
ñÿò èç êàæäîé ãðóïïû äëÿ îöåíêè äèíàìèêè èçìåíåíèÿ
äàííîãî ïîêàçàòåëÿ â ïðîöåññå âûðàùèâàíèÿ, à òàêæå äëÿ
ðàñ÷¸òà ñðåäíåãî ïðèðîñòà íà îäíó ãîëîâó; àíàëèçèðîâàëè
ïîåäàåìîñòü ðàöèîíà è ñîîòâåòñòâåííî çàòðàòû êîìáèêîð-
ìîâ íà ïðèðîñò æèâîé ìàññû ïîðîñÿò-ñîñóíîâ çà ïåðèîä
îïûòà; âåëè ó÷åò ñìåðòíîñòè ïîãîëîâüÿ â êàæäîé ãðóïïå çà
âåñü ïåðèîä èññëåäîâàíèé äëÿ ðàñ÷åòà ïîêàçàòåëÿ ñîõðàí-
íîñòè æèâîòíûõ, à â ñëó÷àå ãèáåëè öåëåâîãî îáúåêòà âûÿñ-
íÿëè ïðè÷èíó ïðîèçîøåäøåãî; êàæäûé äåíü îïûòà ñîïðî-
âîæäàëñÿ àíàëèçîì êëèíè÷åñêèõ ïîêàçàòåëåé ó æèâîòíûõ,
âêëþ÷àþùåãî îöåíêó àïïåòèòà, ïîòðåáëåíèÿ êîðìà è âîäû,
äâèãàòåëüíîé àêòèâíîñòè æèâîòíûõ, à òàêæå âûáîðî÷íî
èçìåðÿëè òåìïåðàòóðó òåëà, ÷àñòîòó ñåðäå÷íûõ ñîêðàùåíèé
è äûõàòåëüíûõ äâèæåíèé.

Ëàáîðàòîðíûå èññëåäîâàíèÿ êðîâè ïîðîñÿò äëÿ àíàëèçà
îáùèõ êëèíè÷åñêèõ ïîêàçàòåëåé îñóùåñòâëÿëè íà àâòîìà-
òè÷åñêîì ãåìàòîëîãè÷åñêîì àíàëèçàòîðå URIT-5160 Vet, à
îöåíêó áèîõèìè÷åñêèõ ïîêàçàòåëåé ïðîâîäèëè íà àâòîìà-
òè÷åñêîì áèîõèìè÷åñêîì àíàëèçàòîðå DIRUI CS-600.

Îáðàáîòêó äàííûõ è èõ èíòåðïðåòàöèþ îñóùåñòâëÿëè
áèîìåòðè÷åñêèì ìåòîäîì ñ èñïîëüçîâàíèåì ïðîãðàììíîãî
îáåñïå÷åíèÿ Microsoft Excel 2019 â îïåðàöèîííîé ñèñòåìå

Windows 10. Óðîâåíü çíà÷èìîñòè ðàçëè÷èé îïðåäåëÿëè
ïðè ð£0,05.

Ðåçóëüòàòû èññëåäîâàíèé

Ïðîèçâîäñòâåííûå õîçÿéñòâåííî-öåííûå ïîêàçàòåëè
ïðè âûðàùèâàíèè ïîðîñÿò-ñîñóíîâ êîíòðîëüíîé è îïûò-
íûõ ãðóïï, â ðàöèîíå êîòîðûõ ïðèñóòñòâîâàëà àíàëèçèðóå-
ìàÿ êîìïëåêñíàÿ äîáàâêà, ïðåäñòàâëåíû â òàáëèöå 2. Óñòà-
íîâëåíî, ÷òî çà ïåðèîä âûðàùèâàíèÿ, ñîñòàâèâøåãî 28
ñóòîê, â êîíòðîëüíîé ãðóïïå îòõîä ïîðîñÿò ñîñòàâèë 10,0 %
(ïàëî 3 ãîëîâû (6,0 %), âûáðàêîâàíî 2 ãîëîâû (4,0 %), â 1-
é îïûòíîé ãðóïïå ê êîíöó èçó÷àåìîãî òåõíîëîãè÷åñêîãî
ïåðèîäà ïî ïàâøèì ãîëîâàì ïîëó÷åí àíàëîãè÷íûé ïîêàçà-
òåëü, ñîñòàâèâøèé 3 ãîëîâû, èëè 6,0 % îò îáùåãî ïîãîëîâüÿ
ãðóïïû, âûáðàêîâêå ïîäâåðãíóò 1 ïîðîñåíîê (2,0 %), âî 2-
é îïûòíîé ãðóïïå ïàëî è âûáðàêîâàíî ïî 1-é ãîëîâå, â 3-é
îïûòíîé ãðóïïå ïàäåæ ñîñòàâèë 4,0 % (2 ãîëîâû). Ñîõðàí-
íîñòü â êîíòðîëüíîé ãðóïïå ñîñòàâèëà 90,0 %, â 1-é îïûò-
íîé ãðóïïå – 92,0 %, âî 2-é è 3-é îïûòíûõ ãðóïïàõ èññëåäó-
åìûå ïîêàçàòåëè áûëè ñîïîñòàâèìû è ñîñòàâèëè ïî 96,0 %.

Ïðè èçó÷åíèè ñðåäíèõ èíäèâèäóàëüíûõ çíà÷åíèé ìàñ-
ñû òåëà èñïûòóåìûõ æèâîòíûõ íà 1-å ñóòêè ýêñïåðèìåíòà
áûëî îòìå÷åíî, ÷òî ðàçíèöà â èçó÷àåìîì ïîêàçàòåëå ìåæäó
ãðóïïàìè áûëà ìèíèìàëüíà: ñðåäíèé âåñ ïîðîñÿò êîíò-
ðîëüíîé ãðóïïû ñîñòàâèë 1,20±0,02 êã, â 1-é îïûòíîé
ãðóïïå 1,22±0,01 êã, âî 2-é – 1,19±0,01 êã, â 3-é 1,20±0,02
êã. Ïî îêîí÷àíèè ïåðèîäà âûðàùèâàíèÿ (28 ñóòîê) óñòàíîâ-
ëåíî, ÷òî ìàññà òåëà ïîðîñÿò-ñîñóíîâ êîíòðîëüíîé ãðóïïû
â ñðåäíåì ñîñòàâèëà 8,13±0,02 êã, è áûëà äîñòîâåðíî íèæå,
÷åì ïîêàçàòåëü 1-é îïûòíîé ãðóïïû íà 0,74 % ïðè p £ 0,05,
íà 3,44 % íèæå àíàëîãè÷íîãî ïîêàçàòåëÿ 2-é îïûòíîé
ãðóïïû (óðîâåíü ñòàòèñòè÷åñêîé äîñòîâåðíîñòè îòìå÷àåòñÿ
ïðè p £ 0,001), è íà 5,29 % íèæå ïðè p £ 0,001 â ñðàâíåíèè
ñ 3-é îïûòíîé ãðóïïîé. Ïðèðîñò 1-é ãîëîâû â ñðåäíåì ïî
ãðóïïå â êîíòðîëüíîé ñîñòàâèë 6,93 êã, ÷òî íèæå íà 0,58 %
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â ñðàâíåíèè ñ 1-é îïûòíîé ãðóïïîé, 4,18 % â ñðàâíåíèè ñî
2-é îïûòíîé ãðóïïîé è 6,20 % ïî ñðàâíåíèè ñ 3-é îïûòíîé
ãðóïïîé.

Êîëè÷åñòâî ïîòðåáëåííîãî êîðìà çà ïåðèîä âûðàùèâà-
íèÿ â êîíòðîëå ñîñòàâèëî 45,85 êã, ÷òî íèæå àíàëîãè÷íîãî
ïîêàçàòåëÿ â 1-é îïûòíîé ãðóïïå íà 3,32 %, íà 1,92 % â
ñðàâíåíèè ñî 2-é îïûòíîé ãðóïïîé è 4,30 % â ñðàâíåíèè ñ
3-é îïûòíîé ãðóïïîé. Ïðè ýòîì, êîíâåðñèÿ êîðìà â êîíò-
ðîëüíîé è 1-é îïûòíîé ãðóïïå ñîñòàâèëà 0,15 êã ïðîòèâ 0,14
êã âî 2-é è 3-é îïûòíûõ ãðóïïàõ (ðàçíèöà â ïîëüçó 2-é è 3-
é îïûòíîé ãðóïï ñîñòàâèëà 6,67 %).

Àíàëèç ðåçóëüòàòîâ ìîðôî-áèîõèìè÷åñêèõ èññëåäîâà-
íèé êðîâè ïîêàçàë, ÷òî ââåäåíèå â ðàöèîí ïîðîñÿòàì-ñîñó-
íàì èññëåäóåìîé êîðìîâîé äîáàâêè íå îêàçûâàåò ïàòîëîãè-
÷åñêîãî âîçäåéñòâèÿ íà îðãàíû, èõ ñèñòåìû è îðãàíèçì â
öåëîì: âñå èññëåäóåìûå ïîêàçàòåëè íå âûõîäèëè çà ãðàíèöû
ðåôåðåíñíûõ çíà÷åíèé.

Â òàáëèöå 3 ïðåäñòàâëåí îáùèé àíàëèç êðîâè ïîðîñÿò-
ñîñóíîâ â êîíöå ïåðèîäà âûðàùèâàíèÿ.

Ðåçóëüòàòû áèîõèìè÷åñêîãî àíàëèçà êðîâè ïîðîñÿò-
ñîñóíîâ èññëåäóåìûõ ãðóïï ïðåäñòàâëåíû â òàáëèöå 4.

Ïî ðåçóëüòàòàì áèîõèìè÷åñêîãî àíàëèçà ñûâîðîòêè
êðîâè ïîðîñÿò áûëè îòìå÷åíû äîñòîâåðíûå èçìåíåíèÿ (ïðè
p£0,05) â ñûâîðîòêå êðîâè ïî ñîäåðæàíèþ îáùåãî áåëêà ó
æèâîòíûõ 2-é è 3-é îïûòíûõ ãðóïï â ñðàâíåíèè ñ ãðóïïîé
êîíòðîëÿ. Òàê, ñîäåðæàíèå èçó÷àåìîãî ïîêàçàòåëÿ â êîíò-
ðîëüíîé ãðóïïå áûëî íèæå çíà÷åíèÿ 2-é îïûòíîé ãðóïïû íà
4,28 % è íà 4,12 % íèæå ïîêàçàòåëÿ 3-é îïûòíîé ãðóïïû.
Ðàçíèöà ìåæäó 1-é îïûòíîé ãðóïïîé è ãðóïïîé êîíòðîëÿ
ñîñòàâèëà 0,34 % è áûëà íå äîñòîâåðíà. Óñòàíîâëåíà ïîëî-
æèòåëüíàÿ òåíäåíöèÿ ðîñòà êàëüöèÿ â ñûâîðîòêå êðîâè
ïîðîñÿò îïûòíûõ ãðóïï: ðàçíèöà ïîêàçàòåëÿ ìåæäó æèâîò-
íûìè êîíòðîëüíîé è 1-é îïûòíîé ãðóïï ñîñòàâèëà 5,88 % â
ïîëüçó îïûòíûõ ïîðîñÿò, îäíàêî, íå áûëà îòìå÷åíà ñòàòè-
ñòè÷åñêîé äîñòîâåðíîñòüþ, óðîâåíü êàëüöèÿ â ñûâîðîòêå
êðîâè ïîðîñÿò-ñîñóíîâ 2-é è 3-é îïûòíûõ ãðóïï áûë äîñòî-
âåðíî âûøå (ïðè p £ 0,05) êîíòðîëüíîãî ïîêàçàòåëÿ íà 8,63
è 10,20 %.

Çàêëþ÷åíèå

Ïðèìåíåíèå èññëåäóåìîé êîìïëåêñíîé êîðìîâîé äî-
áàâêè â îïûòíûõ ãðóïïàõ îêàçàëî ïîëîæèòåëüíîå äåéñòâèå
íà õîçÿéñòâåííûå ïîêàçàòåëè ïðè âûðàùèâàíèè ïîðîñÿò-
ñîñóíîâ, à èìåííî íà îáùóþ ñîõðàííîñòü ïîãîëîâüÿ, ïðè-
ðîñò æèâîé ìàññû òåëà, à òàêæå ðàñõîä êîðìîâ íà åäèíèöó
ïðîäóêöèè, ïðè ýòîì îòêëîíåíèé ïðè ôèçèêàëüíîì îáñëå-
äîâàíèè ó æèâîòíûõ íå âûÿâëåíî â ïðîöåññå ýêñïåðèìåí-
òîâ. Ïðè èçó÷åíèè âëèÿíèÿ êîìïëåêñíîé êîðìîâîé äîáàâêè
íà îáùèå è áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè ïîðîñÿò-ñîñó-
íîâ, íå çàôèêñèðîâàíî ïàòîëîãè÷åñêîãî âëèÿíèÿ íà îðãàíû,
èõ ñèñòåìû è îáùèé îáìåí âåùåñòâ â îðãàíèçìå. Áûëî
îòìå÷åíî áëàãîïðèÿòíîå âîçäåéñòâèå îò ââåäåíèÿ êîìïëåê-
ñíîé äîáàâêè â ðàöèîí ïîðîñÿò-ñîñóíîâ íà ïîêàçàòåëè áåë-
êîâîãî è ìèíåðàëüíîãî îáìåíîâ, ïîâûøåíèå åñòåñòâåííîé
ðåçèñòåíòíîñòè îðãàíèçìà, ÷òî íåïîñðåäñòâåííî îáóñëîâ-
ëåíî êîìïëåêñíûì ñòèìóëèðóþùèì äåéñòâèåì âõîäÿùèõ â
ñîñòàâ äîáàâêè áèîëîãè÷åñêè àêòèâíûõ âåùåñòâ. Ìàêñè-
ìàëüíûé ïîëîæèòåëüíûé ýôôåêò áûë çàôèêñèðîâàí âî 2-é
è 3-é îïûòíûõ ãðóïïàõ, îäíàêî ðàçíèöà ìåæäó äàííûìè
èçìåíåíèÿìè â ýòèõ ãðóïïàõ â êîíêðåòíûé òåõíîëîãè÷åñ-
êèé ïåðèîä âûðàùèâàíèÿ ïîðîñÿò íå èìåëà ñóùåñòâåííîãî
çíà÷åíèÿ.

Èññëåäîâàíèå âûïîëíåíî ïðè ôèíàíñîâîé ïîääåðæêå
Êóáàíñêîãî íàó÷íîãî ôîíäà, ÔÃÁÎÓ ÂÎ Êóáàíñêèé ÃÀÓ â
ðàìêàõ íàó÷íî-èííîâàöèîííîãî ïðîåêòà ¹ ÍÈÏ-20.1/101.
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Ðåçþìå. Â íàñòîÿùåì èññëåäîâàíèè èçó÷àëîñü âëèÿíèå
âîäîðàñòâîðèìîé êðåìíèåâîé äîáàâêè íà êëèíè÷åñêèé àíà-
ëèç êðîâè ëàáîðàòîðíûõ êðûñ. Â ýêñïåðèìåíòå ó÷àñòâîâàëè
73 êðûñû, ðàçäåëåííûå íà êîíòðîëüíûå è îïûòíûå ãðóïïû.
Æèâîòíûå îïûòíûõ ãðóïï ïîëó÷àëè äîáàâêó â äîçèðîâêàõ
0,175 ìã/ã, 0,35 ìã/ã è 0,7 ìã/ã ìàññû òåëà ñ ïèòüåâîé âîäîé.
Ýêñïåðèìåíò ïðîäîëæàëñÿ 155 äíåé, çàáîð êðîâè äëÿ êëè-
íè÷åñêîãî è áèîõèìè÷åñêîãî àíàëèçà ïðîâîäèëñÿ äâàæäû –
íà 16-é è 155-é äåíü èññëåäîâàíèÿ. Ðåçóëüòàòû ïîêàçàëè,
÷òî ìèíèìàëüíàÿ äîçà äîáàâêè, êîòîðàÿ ñîñòàâëÿåò 0,175
ìã/ã æèâîé ìàññû òåëà îêàçàëà íàèáîëåå çíà÷èòåëüíîå ïî-
ëîæèòåëüíîå âëèÿíèå íà ïîêàçàòåëè êðàñíîé êðîâè ó ñàì-
öîâ. Ó íèõ îòìå÷àëîñü óâåëè÷åíèå êîëè÷åñòâà ýðèòðîöèòîâ

Øèëîâ Â.Í.

íà 18,6% è óðîâíÿ ãåìîãëîáèíà íà 13,3% ïî ñðàâíåíèþ ñ
êîíòðîëüíîé ãðóïïîé. Ýòè èçìåíåíèÿ ïðåäïîëàãàþò óëó÷-
øåíèÿ äûõàòåëüíîé ôóíêöèè êðîâè, ÷òî ñïîñîáñòâóåò ëó÷-
øåé àäàïòàöèè æèâîòíûõ ê ãèïîêñè÷åñêèì óñëîâèÿì. Ó
ñàìîê ïðè òîé æå äîçèðîâêå íàáëþäàëîñü óâåëè÷åíèå êîí-
öåíòðàöèè ãåìîãëîáèíà â ýðèòðîöèòàõ, ÷òî òàêæå óêàçûâà-
åò íà ïîâûøåíèå ýôôåêòèâíîñòè êèñëîðîäíîãî îáìåíà.
Àíàëèç ïîêàçàòåëåé ëåéêîöèòàðíîé ôîðìóëû (ëåéêîãðàì-
ìû) íå âûÿâèë çíà÷èòåëüíûõ èçìåíåíèé âî âñåõ ãðóïïàõ,
êàê è ó ñàìöîâ òàê è ó ñàìîê, ÷òî ñâèäåòåëüñòâóåò îá
îòñóòñòâèè îòðèöàòåëüíîãî âëèÿíèÿ äîáàâêè íà èììóííûé
ñòàòóñ ëàáîðàòîðíûõ êðûñ. Ïîâûøåíèå êîëè÷åñòâà òðîìáî-
öèòîâ ó ñàìöîâ ñ âîçðàñòîì, çàôèêñèðîâàííîå â ýêñïåðè-
ìåíòå, ñâÿçàíî ñ ôèçèîëîãè÷åñêèìè èçìåíåíèÿìè, íå ïðå-

Äëÿ öèòèðîâàíèÿ / For citation
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Abstract: This study investigated the effect of a water-
soluble silicon supplement on the clinical blood analysis of
laboratory rats. A total of 73 rats were included in the experiment
and divided into control and experimental groups. The animals
in the experimental groups received the supplement in doses of
0.175 mg/g, 0.35 mg/g, and 0.7 mg/g of body weight mixed with
drinking water. The experiment lasted 155 days, with blood
samples collected for clinical and biochemical analysis on days
16 and 155. The results demonstrated that the lowest dose of the
supplement, 0.175 mg/g of body weight, had the most significant
positive effect on red blood parameters in male rats. In these
animals, the number of red blood cells increased by 18.6%, and
hemoglobin levels rose by 13.3% compared to the control group.
These changes suggest an improvement in the respiratory function
of the blood, which enhances the animals' adaptation to hypoxic
conditions. In female rats receiving the same dose, an increase in
hemoglobin concentration within red blood cells was observed,
indicating improved oxygen exchange efficiency. The analysis of
leukocyte profile parameters (leukogram) showed no significant
changes in either male or female rats across all groups, indicating
no negative impact of the supplement on the immune status of the
laboratory animals. An age-related increase in platelet counts in
male rats, recorded during the study, was attributed to physiological
changes and remained within reference values. Thus, the findings
indicate that a water-soluble silicon supplement at a dose of
0.175 mg per gram of body weight positively influences the
respiratory function of the blood in laboratory animals without
significant effect on other physiological parameters. This study
highlights the importance of silicon as a microelement in animal
physiology and opens up prospects for its use in feed additives to
improve functional state of the organism.

Âëèÿíèå êðåìíèåâîé äîáàâêè íà êëèíè÷åñêèé àíàëèç
êðîâè ó ëàáîðàòîðíûõ êðûñ / Øèëîâ Â.Í [è äð.] // Âåòåðè-
íàðèÿ è êîðìëåíèå. – 2025. – ¹2. – Ñ.94–97.

Shilov V.N., Semina O.V., Shakirov R.I., Akhmadullin
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P.94–97.
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âûøàþùèìè ðåôåðåíòíûå çíà÷åíèÿ. Òàêèì îáðàçîì, ðå-
çóëüòàòû èññëåäîâàíèÿ ïîêàçûâàþò, ÷òî âîäîðàñòâîðèìàÿ
êðåìíèåâàÿ äîáàâêà â äîçå 0,175 ìã íà 1 ãðàìì æèâîé ìàññû
òåëà îêàçûâàåò ïîëîæèòåëüíîå âîçäåéñòâèå íà ïîêàçàòåëè
äûõàòåëüíîé ôóíêöèè êðîâè ó ëàáîðàòîðíûõ æèâîòíûõ,
áåç çíà÷èòåëüíîãî âîçäåéñòâèÿ íà äðóãèå àñïåêòû ôèçèîëî-
ãè÷åñêîãî ñîñòîÿíèÿ. Èññëåäîâàíèå ïîä÷åðêèâàåò âàæíîñòü
êðåìíèÿ êàê ìèêðîýëåìåíòà äëÿ ôèçèîëîãèè æèâîòíûõ è
îòêðûâàåò ïåðñïåêòèâû åãî èñïîëüçîâàíèÿ â êîðìîâûõ äî-
áàâêàõ äëÿ óëó÷øåíèÿ ôóíêöèîíàëüíîãî ñîñòîÿíèÿ îðãà-
íèçìà.

Ââåäåíèå

Êðåìíèé ÿâëÿåòñÿ âàæíûì ìàêðîýëåìåíòîì, íàèáîëåå
ðàñïðîñòðàíåííûì ýëåìåíòîì â ïðèðîäå, èìååò ôóíäàìåí-
òàëüíîå çíà÷åíèå äëÿ ôèçèîëîãèè æèâîòíûõ [1]. Áûëî ïî-
êàçàíî, ÷òî êðåìíèé ó÷àñòâóåò â ôîðìèðîâàíèè ñîåäèíè-
òåëüíîé òêàíè, êîñòåé, õðÿùåé ó êðûñ è äîìàøíåé ïòèöû
[2]. Ïî ïîñëåäíèì èññëåäîâàíèÿì, îí íåîáõîäèì îðãàíèçìó
äëÿ ïðîöåññîâ îáìåíà, ïðîòåêöèîííûõ ñâîéñòâ è áîðüáû ñ
èíòîêñèêàöèÿìè [3]. Êðåìíèé èãðàåò íåìàëîâàæíóþ ðîëü â
ôóíêöèîíèðîâàíèè ñîåäèíèòåëüíûõ òêàíåé [4, 5], ïðèäàåò
ïðî÷íîñòü, ýëàñòè÷íîñòü è íåïðîíèöàåìîñòü ñòåíêàì êðî-
âåíîñíûõ ñîñóäîâ è ïðåïÿòñòâóåò ïðîíèêíîâåíèþ ëèïèäîâ
â ïëàçìó êðîâè. Êðåìíèé âõîäèò â ñîñòàâ ýëàñòèíà êðîâå-
íîñíûõ ñîñóäîâ, è ïðè àòåðîñêëåðîçå, êîãäà ñîäåðæàíèå
SiO

2
 â ñîåäèíèòåëüíûõ òêàíÿõ ðåçêî ïàäàåò, íàáëþäàåòñÿ

ñíèæåíèå ýëàñòè÷íîñòè ñòåíîê àðòåðèé îäíîâðåìåííî ñ
âîçðàñòàíèåì èõ ïðîíèöàåìîñòè [6].

Â äàííîé ñòàòüå íàìè áûëî ïðîâåäåíî èññëåäîâàíèå
âëèÿíèÿ âîäîðàñòâîðèìîé êðåìíèåâîé äîáàâêè "ÀêâàÑèë"
íà èçìåíåíèÿ â êëèíè÷åñêîì àíàëèçå êðîâè íà ïðîòÿæåíèè
ïðîâåäåíèÿ èññëåäîâàíèÿ.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèÿ

Ýêñïåðèìåíò ïðîâîäèëñÿ â óñëîâèÿõ ëàáîðàòîðèè ÎÎÎ
"ÍÒÖ "Àõìàäóëëèíû" ã. Êàçàíü, Ðåñïóáëèêà Òàòàðñòàí,
ñîãëàñíî ÃÎÑÒó 33216-2014 Ðóêîâîäñòâî ïî ñîäåðæàíèþ è
óõîäó çà ëàáîðàòîðíûìè æèâîòíûìè. Ïðàâèëà ñîäåðæàíèÿ
è óõîäà çà ëàáîðàòîðíûìè ãðûçóíàìè è êðîëèêàìè. Îáúåê-
òîì èññëåäîâàíèÿ ïîñëóæèëè 73 êðûñû ëèíèè Âèñòàð, êîòî-
ðûõ ðàçäåëèëè íà 8 ãðóïï, 4 êëåòêè ñàìöîâ ïî 10 îñîáåé, è
4 ãðóïïû ñàìîê ïî 8–9 îñîáåé. Ïðåäìåòîì èññëåäîâàíèÿ
ñëóæèë âîäîðàñòâîðèìûé êðåìíèÿ, êîòîðûé ïåðåä ââåäå-
íèåì ñìåøèâàëñÿ ñ ëèìîííîé êèñëîòîé â ñîîòíîøåíèè 1:1.

Äà÷à îñóùåñòâëÿëàñü ñîâìåñòíî ñ ïèòüåâîé âîäîé ãðóïïî-
âûì ìåòîäîì. Æèâîòíûå êîíòðîëüíîé ãðóïïû ïîëó÷àëè
÷èñòóþ ôèëüòðîâàííóþ ïèòüåâóþ âîäó. Êðûñû 1-îé îïûò-
íîé ãðóïïû ïîëó÷àëè ïèòüåâóþ âîäó + 0,175 ìã "ÀêâàÑèë"
íà 1 ã ìàññû òåëà. Ïðè÷åì ðàñ÷åò äîçû ïðåïàðàòà ïðîâîäèë-
ñÿ íà îáùóþ ìàññó êðûñ ãðóïïû. Ââîäèìàÿ äîçà â 2-îé è 3-
åé ãðóïïàõ ñîñòàâëÿëà ñîîòâåòñòâåííî 0,35 ìã è 0,7 ìã
"ÀêâàÑèë" íà 1 ã ìàññû òåëà. Çàáîð êðîâè äëÿ îáùåãî è
áèîõèìè÷åñêîãî àíàëèçà îñóùåñòâëÿëñÿ 2-õ êðàòíî: íà 16-
ûé è 155-ûå ñóòêè èññëåäîâàíèÿ èç ëàòåðàëüíîé õâîñòîâîé
âåíû.

Ðåçóëüòàòû èññëåäîâàíèÿ

Ãåìàòîëîãèÿ ÿâëÿåòñÿ âàæíîé ÷àñòüþ äëÿ äèàãíîñòèêè
îáùåãî ñîñòîÿíèÿ æèâîòíûõ [7]. Â òàáëèöàõ 1–4 óêàçàíû
ðåçóëüòàòû êëèíè÷åñêîãî àíàëèçà êðîâè íà ïðîòÿæåíèè
ýêñïåðèìåíòà. Èçíà÷àëüíî ïðåäñòàâëåíû ïîêàçàòåëè êðàñ-
íîé êðîâè, äàëåå ðåçóëüòàòû ëàáîðàòîðíîãî èññëåäîâàíèÿ
ïîêàçàòåëåé ëåéêîöèòàðíîé ôîðìóëû êðîâè. ×èñëà, çàêëþ-
÷åííûå â ñêîáêè, âûðàæàþò ïðîöåíòíóþ ðàçíèöó çíà÷åíèé
ïåðâîíà÷àëüíûõ ê êîëè÷åñòâó íà êîíåö èññëåäîâàíèÿ.

Ðàññìîòðèì èçìåíåíèÿ, âîçíèêøèå â õîäå èññëåäîâà-
íèÿ. Àíàëèçèðóÿ äàííûå ìîðôîëîãè÷åñêèõ ïîêàçàòåëåé
êðàñíîé êðîâè êðûñ, ïðåäñòàâëåííûå â òàáëèöå 1, ñëåäóåò
îòìåòèòü ñëåäóþùèå èçìåíåíèÿ: ó ñàìöîâ 1-îé îïûòíîé
ãðóïïû â êðîâè ïîâûñèëîñü êîëè÷åñòâî ýðèòðîöèòîâ è
ãåìîãëîáèíà ñîîòâåòñòâåííî íà 18,6% è 13,3% ïî ñðàâíå-
íèþ ñ ïåðâîíà÷àëüíûìè ðåçóëüòàòàìè, ÷òî ÿâëÿåòñÿ íàè-
áîëüøèì ïî ñðàâíåíèþ ñ îñîáÿìè êîíòðîëüíîé è äðóãèõ
îïûòíûõ ãðóïï. Â ñëåäñòâèå ýòîãî ñîäåðæàíèå ãåìàòîêðèòà
òàê æå óâåëè÷èëîñü.

Äàííûå èçìåíåíèÿ ïîçâîëÿþò ñäåëàòü çàêëþ÷åíèå î
òîì, ÷òî êðûñû 1-îé îïûòíîé ãðóïïû, æèâîòíûå êîòîðîé
ïîëó÷àëè ìèíèìàëüíóþ äîçèðîâêó äîáàâêè, áóäóò ëó÷øå
äðóãèõ àäàïòèðîâàòüñÿ ê èçìåíåíèÿì êîíöåíòðàöèè êèñëî-
ðîäà âî âäûõàåìîì âîçäóõå.

Ñðåäíèé îáúåì ýðèòðîöèòîâ çàìåòíî óìåíüøèëñÿ â
ñâÿçêå ñ óâåëè÷åíèåì êîëè÷åñòâà ýðèòðîöèòîâ ïðàêòè÷åñêè
ó æèâîòíûõ âñåõ ãðóïï êðîìå 3-åé îïûòíîé. Ñëåäóåò çàìå-
òèòü, ÷òî ñðåäíåå ñîäåðæàíèå ãåìîãëîáèíà â êðîâè óìåíü-
øèëîñü âî âñåõ ãðóïïàõ ïðàêòè÷åñêè íà îäèíàêîâóþ ïðî-
öåíòíóþ ðàçíèöó, íî êîíöåíòðàöèÿ â ýðèòðîöèòàõ íàîáîðîò
óâåëè÷èëàñü, ò.å. ïëîòíîñòü, íàñûùåííîñòü ãåìîãëîáèíîì
ýðèòðîöèòà âîçðîñëà. Íàèìåíüøåå óìåíüøåíèå ñðåäíåãî
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ñîäåðæàíèÿ ãåìîãëîáèíà â ýðèòðîöèòå ñàìöîâ èìååò 1-àÿ
îïûòíàÿ. Áûëî îáíàðóæåíî ïîâûøåíèå çíà÷åíèé òðîìáî-
öèòîâ ñ óâåëè÷åíèåì âîçðàñòà ñàìöîâ ëàáîðàòîðíûõ êðûñ,
÷òî, â ñâîþ î÷åðåäü, ìîæåò ñâèäåòåëüñòâîâàòü î ñêëîííîñòè
ê òðîìáîöèòîçó.

Â òàáëèöå 2 ïðåäñòàâëåíû ìîðôîëîãè÷åñêèå ïîêàçàòå-
ëè êðîâè ó ñàìîê ëàáîðàòîðíûõ êðûñ, ïîëó÷àâùèõ ñ âîäîé
êîðìîâóþ äîáàâêó "ÀêâàÑèë" â ðàçíûõ êîíöåíòðàöèÿõ.

Àíàëèçèðóÿ äàííûå òàáëèöû 2, áûëî óñòàíîâëåíî, ÷òî
çàìåòíûé ïðèðîñò êîëè÷åñòâà ýðèòðîöèòîâ è ãåìîãëîáèíà
íà 9,3% è 7,4% ñîîòâåòñòâåííî íàáëþäàåòñÿ ó îñîáåé 3-åé
îïûòíîé ãðóïïû, ïîëó÷àâøèõ ñàìóþ âûñîêóþ äîçó êðåìíè-
åâîé äîáàâêè. Îäíàêî äàííûé ðåçóëüòàò íå êîððåëèðóåòñÿ ñ
ïðèðîñòîì æèâîé ìàññû ó êðûñ äàííîé ãðóïïû. Ó ëàáîðà-
òîðíûõ êðûñ ñàìîê, êîòîðûì íå ñêàðìëèâàëàñü êðåìíèéñî-
äåðæàùàÿ äîáàâêà, íàáëþäàëñÿ âûñîêèé óðîâåíü ýðèòðî-
öèòîâ, ãåìîãëîáèíà è ãåìàòîêðèòà, ÷òî õîðîøî îòðàæàåòñÿ
íà äûõàòåëüíîé ôóíêöèè êðîâè. Ó òàêèõ æèâîòíûõ âîçìî-
æåí áîëåå âûñîêèé îáìåí âåùåñòâ. Òàê æå ñðåäíèé îáúåì
ýðèòðîöèòà ñàìûé áîëüøèé ñðåäè âñåõ îñòàâøèõñÿ ãðóïï,

ýòî ñïîñîáñòâóåò óâåëè÷åííîìó ñîäåðæàíèþ ãåìîãëîáèíà â
ýðèòðîöèòàõ. Çàìåòíî, ÷òî êîëè÷åñòâî òðîìáîöèòîâ ó êðûñ
êîíòðîëüíîé ãðóïïû âûðîñëî íà 16,5%, õîòÿ â îñòàëüíûõ
ãðóïïàõ ïîøëî íà ñïàä.

Äàëåå ðàññìîòðèì ëàáîðàòîðíûå ðåçóëüòàòû èññëåäî-
âàíèÿ ïîêàçàòåëåé ëåéêîôîðìóëû. Â òàáëèöå 3 óêàçàíà
ëåéêîãðàììà ó ñàìöîâ â àáñîëþòíîì è ïðîöåíòîì ñîîòíî-
øåíèè, à â òàáëèöå 4 – ó ñàìîê.

Äàííûå, ïðåäñòàâëåííûå â òàáëèöå 3, ñâèäåòåëüñòâóþò
î òîì, ÷òî ó ñàìöîâ â êîíöå èññëåäîâàíèÿ íà 155 ñóòêè
ýêñïåðèìåíòà âûðàâíèâàåòñÿ êîëè÷åñòâî ëåéêîöèòîâ. Â òî
âðåìÿ êàê ó æèâîòíûõ 2-îé è 3-åé îïûòíûõ ãðóïï èõ
êîíöåíòðàöèÿ óâåëè÷èâàåòñÿ âäâîå ïî ñðàâíåíèþ ñ èçíà-
÷àëüíûì çíà÷åíèåì. Íà 19,5% (ð £ 0,05) ïðèáàâëÿåòñÿ èõ
êîëè÷åñòâî ó îñîáåé êîíòðîëüíîé ãðóïïû è íà 5% óâåëè÷è-
âàåòñÿ ñîäåðæàíèå ëåéêîöèòîâ ó êðûñ 1-îé îïûòíîé ãðóï-
ïû. Îáùåå ïîâûøåíèå êîëè÷åñòâà ëåéêîöèòîâ îñóùåñòâëÿ-
åòñÿ çà ñ÷¸ò óâåëè÷åíèÿ ñîäåðæàíèÿ îòäåëüíûõ âèäîâ êëå-
òîê, êîòîðûå âõîäÿò â ãðóïïó áåëûõ êðîâÿíûõ ÿäåðíûõ
êëåòîê, òàêèõ êàê: êîíöåíòðàöèÿ ñåãìåíòîÿäåðíûõ íåéòðî-
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ôèëîâ ïîäíÿëàñü ó ñàìöîâ 2-îé è 3-åé îïûòíûõ ãðóïï ñîîòâåòñòâåííî íà 98,2%
è 93,2%. Àíàëîãè÷íàÿ çàêîíîìåðíîñòü óñòàíîâëåíà ïî èçìåíåíèþ ïðîöåíòíîãî
ñîäåðæàíèÿ ëèìôîöèòîâ ó îñîáåé 2-îé è 3-åé îïûòíûõ ãðóïï. Îäíàêî ñêà÷êè
êîëè÷åñòâà êëåòîê íå âûõîäÿò çà ïåðåäåëû íîðìàòèâíûõ çíà÷åíèé.

Èñõîäÿ èç äàííûõ òàáëèöû 4, óñòàíîâëåíî, ÷òî ó ñàìîê ïîäîïûòíûõ êðûñ
íàáëþäàåòñÿ èçìåíåíèå êîëè÷åñòâà ëåéêîöèòîâ â ñòîðîíó óìåíüøåíèÿ â 3-õ
ãðóïïàõ èç ÷åòûðåõ: â êîíòðîëüíîé, 1-îé è 3-åé îïûòíûõ ãðóïïàõ. Â áîëüøåé
ñòåïåíè ýòî ïðîèñõîäèò çà ñ÷¸ò ñíèæåíèÿ íåéòðîôèëîâ. Ïî ñîäåðæàíèþ ëèì-
ôîöèòîâ â êðîâè ñàìîê êðûñ îòìå÷àåòñÿ òåíäåíöèÿ óâåëè÷åíèÿ â êîíòðîëüíîé,
2-îé è 3-åé îïûòíûõ ãðóïïàõ ñîîòâåòñòâåííî íà 3,6%, 48,6% è 21,6%. Îñòàëü-
íûå èìåþùèåñÿ èçìåíåíèÿ íå èìåþò êðàéíå íåãàòèâíûõ ïîñëåäñòâèé, òàê êàê
çà ðàìêè ðåôåðåíñíûõ çíà÷åíèé îíè íå âûõîäÿò è ôèçèîëîãè÷åñêè îáóñëîâëå-
íî, ÷òî â òå÷åíèå æèçíåäåÿòåëüíîñòè îðãàíèçìà ïðîèñõîäÿò îòêëîíåíèÿ ïîêà-
çàòåëåé.

Âûâîäû

Íà îñíîâàíèè ïîëó÷åííûõ ðåçóëüòàòîâ ïî èçó÷åíèþ êëèíè÷åñêîãî àíàëèçà
êðîâè ó ëàáîðàòîðíûõ êðûñ, ïîëó÷àâøèõ êðåìíèéñîäåðæàùóþ äîáàâêó "Àêâà-
Ñèë", ìîæíî ñäåëàòü ñëåäóþùèé âûâîäû:

Âûïàèâàíèå êðûñàì âîäîðàñòâîðèìîé êðåìíèéñîäåðæàùåé äîáàâêè "Àê-
âàÑèë" â äîçå 0,175 ìã/ã æèâîé ìàññû óëó÷øàåò ó ñàìöîâ äûõàòåëüíóþ ôóíê-
öèþ êðîâè çà ñ÷åò óâåëè÷åíèÿ êîëè÷åñòâà ýðèòðîöèòîâ, ãåìîãëîáèíà, îòâå÷àþ-
ùèõ çà òðàíñïîðò êèñëîðîäà ê òêàíÿì, êëåòêàì îðãàíèçìà. Ïðè ýòîì ó ñàìîê
íàáëþäàåòñÿ ïîâûøåíèå êîíöåíòðàöèè ãåìîãëîáèíà â ýðèòðîöèòàõ.

Ââåäåíèå â ðàöèîí êðûñ îïûòíûõ
ãðóïï âîäîðàñòâîðèìîé êðåìíèéñîäåð-
æàùåé äîáàâêè "ÀêâàÑèë" â äîçå 0,175;
0,35 è 0,70 ìã/ã æèâîé ìàññû íå îêàçàëî
îòðèöàòåëüíîãî âëèÿíèÿ íà ëåéêîöèòàð-
íóþ ôîðìóëó, çíà÷åíèÿ êîòîðîé îñòàâà-
ëèñü â ïðåäåëàõ íîðìû.
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Ðåæèì óñèëåííîãî ëàáîðàòîðíîãî
êîíòðîëÿ

Ðîññåëüõîçíàäçîð ââåë ðåæèì óñèëåííîãî ëàáîðàòîð-
íîãî êîíòðîëÿ â îòíîøåíèè òðåõ ðîññèéñêèõ ïðîèçâîäèòå-
ëåé æèâîòíîâîä÷åñêîé ïðîäóêöèè. Ðîññåëüõîçíàäçîð â õîäå
ëàáîðàòîðíîãî ìîíèòîðèíãà ïèùåâîé ïðîäóêöèè âûÿâèë
íåñîîòâåòñòâèÿ â ïðîäóêòàõ íåñêîëüêèõ ðîññèéñêèõ ïðîèç-
âîäèòåëåé, âõîäÿùèõ â ðååñòð ýêñïîðòåðîâ.Äëÿ ïðåäîòâðà-
ùåíèÿ ïîñòàâîê íà âíåøíèå ðûíêè íå îòâå÷àþùèõ òðåáîâà-
íèÿì çàêîíîäàòåëüñòâà òîâàðîâ Ðîññåëüõîçíàäçîð ââåë ðå-
æèì óñèëåííîãî ëàáîðàòîðíîãî êîíòðîëÿ â îòíîøåíèè ïðî-
äóêöèè òðåõ êîìïàíèé.Òàê, â ñîñèñêàõ ÇÀÎ "Ñòàðîäâîðñ-
êèå êîëáàñû" (Âëàäèìèðñêàÿ îáëàñòü), ïðîáû êîòîðûõ áûëè
îòîáðàíû íà ïðîèçâîäñòâå, îáíàðóæåíû îñòàòêè àíòèáèî-
òèêîâ òåòðàöèêëèíîâîé ãðóïïû.Ôàëüñèôèêàöèÿ æèðàìè
íåìîëî÷íîãî ïðîèñõîæäåíèÿ âûÿâëåíà â ñãóùåííîì ìîëî-
êå ÎÎÎ "ÁÅËÌÎËÏÐÎÄÓÊÒ" (Áåëãîðîäñêàÿ îáëàñòü),

ðåàëèçóåìîãî â òîðãîâîé òî÷êå ñåòè "Ñâåòîôîð" Êðàñíîÿð-
ñêîãî êðàÿ. Â äðóãîì ìàãàçèíå ñåòè "Ñâåòîôîð" óæå â
Ëåíèíãðàäñêîé îáëàñòè âûÿâëåíà òîïë¸íàÿ ñìåòàíà ïðîèç-
âîäñòâà ÎÎÎ "ÐÓÑÌÎËÎÊÎ" (Ñòàâðîïîëüñêèé êðàé), ôàëü-
ñèôèöèðîâàííàÿ æèðàìè ðàñòèòåëüíîãî ïðîèñõîæäåíèÿ.

Òàêæå Ðîññåëüõîçíàäçîð ñîîáùàåò î äðóãèõ íåñîîòâåò-
ñòâèÿõ, óñòàíîâëåííûõ â æèâîòíîâîä÷åñêèõ òîâàðàõ.

Ñëó÷àè ïîäìåíû ìîëî÷íûõ æèðîâ ðàñòèòåëüíûìè êîì-
ïîíåíòàìè òàêæå ïîäòâåðæäåíû â ìîëîêå ÎÎÎ "ÊÓÁÀÍÜ-
ÐÓÑ-ÌÎËÎÊÎ" (Êðàñíîäàðñêèé êðàé), ïîñòàâëÿåìîì â
öåíòð ñîöèàëüíîé ïîìîùè â Àäûãåå, è â ñëèâî÷íîì ìàñëå
ÀÎ "ÎÇÅÐÅÖÊÈÉ ÌÎËÎ×ÍÛÉ ÊÎÌÁÈÍÀÒ" (Ìîñêîâñ-
êàÿ îáëàñòü), îòîáðàííîì â äåòñêîì äîìå Àðõàíãåëüñêîé
îáëàñòè.Íàëè÷èå óêàçàííûõ ïîêàçàòåëåé â ïèùåâûõ ïðî-
äóêòàõ íå äîïóñêàåòñÿ òðåáîâàíèÿìè òåõðåãëàìåíòîâ.

Èíôîðìàöèÿ î ôàêòàõ îáíàðóæåíèÿ íåáåçîïàñíîé è
íåêà÷åñòâåííîé ïðîäóêöèè íàïðàâëåíà â Ðîñïîòðåáíàäçîð.

Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà
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