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Ïî ìàòåðèàëàì Ðîññåëüõîçíàäçîðà
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Ðåçóìå: Äëÿ îöåíêè âëèÿíèÿ àóòîãåííîãî ôåðìåíòà-
òèâíîãî ãèäðîëèçàòà íà îðãàíèçì íîðîê áûë ïðèìåíåí
15% ðàñòâîð áåëêîâîãî ãèäðîëèçàòà, êîòîðûé åæåäíåâíî
äîáàâëÿëñÿ â êîðì â äîçå ïî 2 è 4 ìë, íà ïðîòÿæåíèè 4
ìåñÿöåâ, äî ïëàíîâîé õîçÿéñòâåííîé ýâòàíàçèè. Êîðìîâàÿ
äîáàâêà ñîäåðæàëà òðèïëåò ëèìèòèðóþùèõ íåçàìåíèìûõ
àìèíîêèñëîò-ãèñòèäèí, òðèïòîôàí è òðåîíèí. Îïðåäåëå-
íèå ãåìàòîëîãè÷åñêèõ ïîêàçàòåëåé ïðîâîäèëè íà ñåðòèôè-
öèðîâàííîì îáîðóäîâàíèè. Ïðèìåíåíèå ãèäðîëèçàòà îêà-
çûâàëî ñòèìóëèðóþùåå âëèÿíèå íà ïðîöåññû ãåìîïîýçà, â
÷àñòíîñòè íà ýðèòðîïîýç, î ÷åì ñâèäåòåëüñòâîâàëî ïîâû-
øåíèå êîëè÷åñòâà ýðèòðîöèòîâ, ãåìîãëîáèíà, ÷òî àêòèâè-
çèðîâàëî èììóíîáèîëîãè÷åñêóþ ðåàêòèâíîñòü. Àíàëèç
áèîõèìè÷åñêèõ ïîêàçàòåëåé ñûâîðîòêè êðîâè ñàìîê íîðîê
ñâèäåòåëüñòâîâàë î ñòàòèñòè÷åñêè äîñòîâåðíîì ïîâûøå-
íèè êîíöåíòðàöèè îáùåãî áåëêà íà 22,07% (P£0,05) è
29,6% (ð£0,001) â îïûòíûõ ãðóïïàõ ïî îòíîøåíèþ ê êîí-
òðîëüíîé ãðóïïå, çà ñ÷åò âîçðàñòàíèÿ ñðåäíåãî çíà÷åíèÿ
àëüáóìèíîâ, ÷òî ñâèäåòåëüñòâîâàëî îá óñèëåíèè áèîñèí-
òåçèðóþùèõ ïðîöåññîâ â îðãàíèçìå íîðîê è èíòåíñèôèêà-
öèè ïðîöåññîâ áåëêîâîãî îáìåíà. Àíàëîãè÷íàÿ äèíàìèêà
áûëà îòìå÷åíà è â îïûòíûõ ãðóïïàõ ñàìöîâ íîðîê. Êîí-
öåíòðàöèÿ ïðÿìîãî áèëèðóáèíà äîñòîâåðíî íå èçìåíÿëàñü
âî âñåõ ýêñïåðèìåíòàëüíûõ ãðóïïàõ. Äèíàìèêà àêòèâíîñ-
òè àñïàðòàòàìèíîòðàíñôåðàçû â îñíîâíîì ïðîèñõîäèëà
ïàðàëëåëüíî ñ èçìåíåíèÿìè àêòèâíîñòè àëàíèíàìèíîò-
ðàíñôåðàçû. Ïðîâåäåííûå èññëåäîâàíèÿ ïîêàçàëè, ÷òî
ñóùåñòâåííûå ðàçëè÷èÿ â àêòèâíîñòè àëàíèíàìèíîòðàíñ-

Dynamics of blood indices
in Minkssupplemented in diet
withautogenous disintegrating protein
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abramov_p@inbox.ru

Key words: mink, protein hydrolyzate, hematology,
hemopoiesis, metabolism.

Abstract: To assess the effect of an autogenous-
hydrolyzateenzyme on the body of minks; a 15% solution of
protein hydrolyzate was used, which was added daily to the feed
in a dose of 2 and 4 ml for 4 months till thetime of planned
economic euthanasia.The feed supplement contained a triplet
of limited essential amino acids (histidin, tryptophan and
threonine).Hematological parameters were determined using
certified equipment. The use of the hydrolyzateexpresseda
stimulating effect on the processes of hematopoiesis, particularly
the erythropoiesis, as evidenced by the increase in theerythrocyte
number and hemoglobin whichactivated the immunobiological
reactivity. Analysis of serum biochemical parameters in female
minks revealedthat total protein concentration was significantly
increased by 22.07% (P£0.05) and 29.6% (p <0.001) in the
experimental groups in relation to the control group, due to the
increase in the mean value of albumin, which attributed tothe
enhancementof biosynthetic processesand the intensification of
protein metabolism in the body of minks.A similar dynamics
was noted in the experimental groups of male minks. Direct
bilirubin concentration insignificantly changed in all
experimental groups. The dynamics of aspartate
aminotransferase activity mainly occurred in parallel with
changes of alanine aminotransferase activity.The studies showed
that alanine aminotransferase activities were
insignificantlychanged in the serum of minks from the
experimental groups, at the same time, males of the second
experimental group showed a positive tendency towards the
increase in ALT concentration, up to 168.02 ± 9.97 units / L
(P£0,05). Serumurea and creatinineconcentration which
characterizes the activity of skeletal muscle myogenesis, were
insignificantly decreasedin animals of all experimental groups
and also expressed a dose-dependent character.

The established intensification of protein metabolism,
expressed in an increase inthe concentrationof total protein in
the experimental groups relative to the control, an increase in
the activity of aminotransferases with a simultaneous decrease
in creatinine and urea, proves that the observed positive nitrogen
balance correlates with the activation of growth processes in the
body of minks in the experimental groups in the phase of
puberty.
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ôåðàçû â êðîâè íîðîê îïûòíûõ ãðóïï îòñóòñòâîâàëè, âìå-
ñòå ñ òåì ó ñàìöîâ âòîðîé îïûòíîé ãðóïïû áûëà âûÿâëåíà
ïîëîæèòåëüíàÿ òåíäåíöèÿ ê óâåëè÷åíèþ êîíöåíòðàöèè
ÀËÒ, äî 168,02±9,97 åä./ë (P£0,05). Êîíöåíòðàöèÿ ìî÷åâè-
íû â ñûâîðîòêå êðîâè ó æèâîòíûõ âñåõ îïûòíûõ ãðóïï,
òàêæå êàê è êðåàòèíèíà, õàðàêòåðèçóþùåãî àêòèâíîñòü
ìèîãåíåçà ñêåëåòíûõ ìûøö íåäîñòîâåðíî ñíèæàëàñü, íî
èìåëà äîçàçàâèñèìûé õàðàêòåð.

Óñòàíîâëåííàÿ èíòåíñèôèêàöèÿ áåëêîâîãî îáìåíà,
âûðàæàþùàÿñÿ â óâåëè÷åíèè êîíöåíòðàöèè îáùåãî áåëêà
îòíîñèòåëüíî êîíòðîëÿ â îïûòíûõ ãðóïïàõ, âîçðàñòàíèè
àêòèâíîñòè àìèíîòðàíñôåðàç ïðè îäíîâðåìåííîì ñíèæå-
íèè êðåàòèíèíà è ìî÷åâèíû, äîêàçûâàåò, ÷òî íàáëþäàå-
ìûé ïîëîæèòåëüíûé àçîòèñòûé áàëàíñ êîððåëèðóåò ñ àêòè-
âèçàöèåé ðîñòîâûõ ïðîöåññîâ â îðãàíèçìå íîðîê îïûòíûõ
ãðóïï â ôàçó ïîëîâîãî ñîçðåâàíèÿ.

Ââåäåíèå

Áåëêè ÿâëÿþòñÿ ïëàñòè÷åñêèì ìàòåðèàëîì äëÿ ïîñòðî-
åíèÿ òêàíåé îðãàíèçìà è âõîäÿò â ñîñòàâ áèîëîãè÷åñêè
àêòèâíûõ âåùåñòâ – ôåðìåíòîâ è ãîðìîíîâ, ó÷àñòâóþò âî
âñåõ ïðîöåññàõ æèçíåäåÿòåëüíîñòè – ðîñòå è ðàçâèòèè,
ïèùåâàðåíèè, äûõàíèè, ðàçìíîæåíèè, ãåìîïîýçå, èììóí-
íîé çàùèòå.

Íåãàòèâíîå âëèÿíèå íà îðãàíèçì îêàçûâàåò äåôèöèò
íåçàìåíèìûõ àìèíîêèñëîò è íàðóøåíèå ñîîòíîøåíèÿ
ìåæäó íèìè. Äëÿ ìîëîäíÿêà ïóøíûõ çâåðåé êðèòè÷åñêè-
ìè àìèíîêèñëîòàìè ÿâëÿþòñÿ òðèïòîôàí, ìåòèîíèí è
öèñòèí [11].

Îäíèì èç ñïîñîáîâ êîìïåíñàöèè äåôèöèòà êðèòè÷åñ-
êèõ àìèíîêèñëîò â ðàöèîíå ïóøíûõ çâåðåé ÿâëÿåòñÿ èñ-
ïîëüçîâàíèå ãèäðîëèçàòîâ æèâîòíûõ áåëêîâ.

Èññëåäîâàíèå ãåìàòîëîãè÷åñêèõ ïîêàçàòåëåé âàæíîå
íàïðàâëåíèå ìîíèòîðèíãà ñîñòîÿíèÿ çäîðîâüÿ ïóøíûõ çâå-
ðåé ïðè ïðèìåíåíèè êîðìîâûõ äîáàâîê äëÿ ïîâûøåíèÿ
ïðîäóêòèâíûõ êà÷åñòâ [5, 6, 8].

Ðåçóëüòàòû èçó÷åíèÿ áèîõèìè÷åñêîãî ñîñòàâà êðîâè
íîðîê, ìàñøòàáíû è ðàçíîðå÷èâû, ââèäó îòñóòñòâèÿ îáùå-
ïðèíÿòûõ ìåòîäîâ èññëåäîâàíèÿ [3, 4, 7, 9, 10].

Öåëüþ èññëåäîâàíèé áûëî èçó÷åíèå âëèÿíèå áåëêîâî-
ãî ãèäðîëèçàòà, íà ãåìàòîëîãè÷åñêèå ïîêàçàòåëè ìîëîäíÿ-
êà íîðîê.

Áåëêîâûé ãèäðîëèçàò áûë ïîëó÷åí ïóòåì ôåðìåíòà-
òèâíîãî ãèäðîëèçà òóøåê íîðîê [12].

Ìàòåðèàëû è ìåòîäû

Íàó÷íî-õîçÿéñòâåííûå ýêñïåðèìåíòû âûïîëíÿëè íà
áàçå ÀÎ "Ïëåìåííîé çâåðîñîâõîç "Ñàëòûêîâñêèé" (Ìîñ-
êîâñêàÿ îáëàñòü).

Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ ïî îöåíêå âëèÿíèÿ
áåëêîâîãî ãèäðîëèçàòà ïðîâîäèëè â ñîîòâåòñòâèè ñ óêàçà-
íèÿìè ïî ïîñòàíîâêå îïûòîâ â æèâîòíîâîäñòâå [2].

Äëÿ ýêñïåðèìåíòà áûëè îòîáðàíû 150 ñàìîê íîðîê 3-õ
ìåñÿ÷íîãî âîçðàñòà, êîòîðûå ïî ïðèíöèïó àíàëîãîâ áûëè
ðàçäåëåíû íà 3 ãðóïïû ïî 50 ãîëîâ. Îäíà èç íèõ ñëóæèëà
êîíòðîëåì, à äâå áûëè ïîäîïûòíûìè. Æèâîòíûì îïûòíûõ
ãðóïï äîáàâëÿëè áåëêîâûé ãèäðîëèçàò, ñîäåðæàùèé ëèìè-

òèðóþùèå àìèíîêèñëîòû, ê îñíîâíîìó ðàöèîíó èç ðàñ÷åòà
2 è 4 ìë ñîîòâåòñòâåííî, â òå÷åíèå 4 ìåñÿöåâ äî ïëàíîâîé
õîçÿéñòâåííîé ýâòàíàçèè. Íîðêè êîíòðîëüíîé ãðóïïû ïî-
ëó÷àëè òîëüêî îñíîâíîé ïðèíÿòûé â õîçÿéñòâå ðàöèîí.
Àíàëîãè÷íóþ ñõåìó ýêñïåðèìåíòà ïðèìåíèëè íà ñàìöàõ,
ãäå äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòà áûëî ñôîðìèðîâàíî 3
ãðóïïû – îäíà êîíòðîëüíàÿ è äâå îïûòíûå (ïî 25 ãîëîâ â
êàæäîé). Ïåðåä ýâòàíàçèåé ó æèâîòíûõ ïðîâîäèëè âçÿòèå
êðîâè èç êîí÷èêà õâîñòà.

Îïðåäåëåíèå ãåìàòîëîãè÷åñêèõ ïîêàçàòåëåé êðîâè ïðî-
âîäèëîñü íà êëèíè÷åñêîì àíàëèçàòîðå Abacusjuniorvet (Àâ-
ñòðèÿ). Áèîõèìè÷åñêèå èññëåäîâàíèÿ ñûâîðîòêè êðîâè
âûïîëíÿëè íà àíàëèçàòîðå Biosistems – A-25 (Èñïàíèÿ).

Ðåçóëüòàòû èññëåäîâàíèé

Ðåçóëüòàòû îïðåäåëåíèÿ ìîðôîëîãè÷åñêîãî ñîñòàâà
êðîâè íîðîê ïîñëå ïðèìåíåíèÿ áåëêîâîãî ãèäðîëèçàòà è èõ
àíàëîãîâ â êîíòðîëüíûõ ãðóïïàõ ïðåäñòàâëåíû â òàáëèöàõ
1 è 2. Àíàëèç òàáëèö 1 è 2 ïîêàçàë, ÷òî ãåìàòîëîãè÷åñêèå
ïîêàçàòåëè îïûòíûõ ãðóïï ñàìîê, îòëè÷àþòñÿ îò òàêîâûõ
ãðóïïû êîíòðîëÿ.

Òàê, êîëè÷åñòâî ýðèòðîöèòîâ â îïûòíûõ ãðóïïàõ ê
êîíöó ýêñïåðèìåíòà ïðåâûñèëî ïîêàçàòåëè êîíòðîëüíîé
ãðóïïû íà 16,9% è 18,3%. Ñîäåðæàíèå ãåìîãëîáèíà â
ïåðâîé è âòîðîé ãðóïïàõ ïîâûñèëîñü ïî îòíîøåíèþ ê
êîíòðîëþ íà 7,9% è 6,8%, ñîîòâåòñòâåííî.

Ïðè èçó÷åíèè êîëè÷åñòâà ëåéêîöèòîâ âûÿâëåíî åãî
äîñòîâåðíîå ïîâûøåíèå â îáåèõ îïûòíûõ ãðóïïàõ ñàìîê
ïî îòíîøåíèþ ê êîíòðîëüíîé ãðóïïå íà 32,2% è 38,9%.
Ïðè ýòîì â îïûòíûõ ãðóïïàõ ýòîò ïîêàçàòåëü íåçíà÷èòåëü-
íî ïðåâûøàë ôèçèîëîãè÷åñêóþ íîðìó.

Àíàëèç ëåéêîãðàììû ïîêàçàë, ÷òî ïîâûøåíèå êîëè÷å-
ñòâà ëåéêîöèòîâ îáóñëîâëåíî çíà÷èòåëüíûì, äîñòîâåðíûì,
íî íå ïðåâûøàþùèì ôèçèîëîãè÷åñêèõ íîðì, ðîñòîì àáñî-
ëþòíîãî êîëè÷åñòâà ëèìôîöèòîâ â îáåèõ îïûòíûõ ãðóï-
ïàõ. Ïî îòíîøåíèþ ê êîíòðîëþ, àáñîëþòíîå çíà÷åíèå
ëèìôîöèòîâ áûëî âûøå â 1 è 2 ãðóïïàõ íà 98,9 % è 102,1 %,
ïðè óðîâíå äîñòîâåðíîñòè Ð?0,01. Àáñîëþòíîå êîëè÷åñòâî
ýîçèíîôèëîâ â ïåðâîé è âòîðîé îïûòíûõ ãðóïïàõ ñàìîê
íîðîê ïðåâûøàëî êîíòðîëüíûå ïîêàçàòåëè è ñîñòàâèëî
0,20±0,04% (P£0,05) è 0,25±0,04% (P£0,01), ñîîòâåòñòâåííî.

Áûëî óñòàíîâëåíî äîñòîâåðíîå (P£0,001) ñíèæåíèå
îòíîñèòåëüíîãî çíà÷åíèÿ ñåãìåíòîÿäåðíûõ íåéòðîôèëîâ ó
æèâîòíûõ ïåðâîé è âòîðîé îïûòíûõ ãðóïï äî 41,0±3,8% è
42,1±3,3%, ÷òî íå âûõîäèëî çà ïðåäåëû ôèçèîëîãè÷åñêèõ
çíà÷åíèé.

Ê êîíöó ýêñïåðèìåíòà ó ñàìöîâ ïåðâîé è âòîðîé îïûò-
íûõ ãðóïï, â ñðàâíåíèè ñ êîíòðîëüíûìè àíàëîãàìè, äîñòî-
âåðíî (P?0,05) âîçðîñëî êîëè÷åñòâî ýðèòðîöèòîâ íà 12,1%.

Ñîäåðæàíèå ãåìîãëîáèíà ó ñàìöîâ âî âòîðîé îïûòíîé
ãðóïïå äîñòîâåðíî ïîâûñèëîñü ïî îòíîøåíèþ ê êîíò-
ðîëüíîé ãðóïïå íà 8,6% (P£0,05), â òî âðåìÿ êàê â ïåðâîé
îïûòíîé ãðóïïå êîíöåíòðàöèÿ ãåìîãëîáèíà äîñòîâåðíî íå
èçìåíèëàñü è ñîñòàâèëà 144,2±5,8 ã/ë.

Àíàëèç ëåéêîãðàììû ñàìöîâ íîðîê ïîêàçàë èäåíòè÷-
íóþ äèíàìèêó, âûÿâëåííóþ ó îïûòíûõ ãðóïï ñàìîê.
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Ðåçóëüòàòû áèîõèìè÷åñêîãî èññëåäîâàíèÿ êðîâè ñàìîê è ñàìöîâ íîðîê
ïðåäñòàâëåíû â òàáëèöå 3.

Àíàëèç áèîõèìè÷åñêèõ ïîêàçàòåëåé ñûâîðîòêè êðîâè ñàìîê íîðîê
ñâèäåòåëüñòâóþò î ñòàòèñòè÷åñêè äîñòîâåðíîì ïîâûøåíèè êîíöåíòðàöèè
îáùåãî áåëêà íà 22,07% (P£0,05) è 29,6% (ð£0,001) â îïûòíûõ ãðóïïàõ ïî
îòíîøåíèþ ê êîíòðîëüíîé ãðóïïå, ïðè îäíîâðåìåííîì âîçðàñòàíèè ñðåä-
íåãî çíà÷åíèÿ àëüáóìèíîâ. Àíàëîãè÷íàÿ äèíàìèêà áûëî îòìå÷åíà è â
îïûòíûõ ãðóïïàõ ñàìöîâ íîðîê. Â îïûòíûõ ãðóïïàõ ó ñàìöîâ íîðîê
êîíöåíòðàöèÿ îáùåãî áåëêà óâåëè÷èëàñü íà 19,3% (P£0,05) è 31,7%
(Ð£0,001), ñîîòâåòñòâåííî. Ïðè ýòîì â ïåðâîé, âòîðîé îïûòíûõ ãðóïïàõ
ñàìîê è ïåðâîé îïûòíîé ãðóïïå ñàìöîâ âûÿâëåíî ïîâûøåíèå àëüáóìèíî-
âîé ôðàêöèè íà 3,9%, 12,7% è 10,56%, ñîîòâåòñòâåííî. Âî âòîðîé îïûòíîé
ãðóïïå ó ñàìöîâ íîðîê å¸ êîíöåíòðàöèÿ äîñòîâåðíî ïîâûøàëàñü äî
34,01±0,55 ã/ë (Ð£0,01), ÷òî íà 15,4% âûøå, ÷åì ó ñàìöîâ íîðîê êîíò-
ðîëüíîé ãðóïïû.

Ó îáåèõ îïûòíûõ ãðóïï ñàìîê íîðîê, â ñðàâíåíèè ñ êîíòðîëüíîé
ãðóïïîé, ïðîèçîøëî äîñòîâåðíîå ñíèæåíèå êîíöåíòðàöèè îáùåãî áèëèðó-
áèíà íà 18,2% è 47,42% â ïåðâîé è âòîðîé ãðóïïàõ. Àíàëîãè÷íàÿ êàðòèíà
áûëà âûÿâëåíà â ãðóïïàõ ñàìöîâ, ãäå êîíöåíòðàöèÿ áèëèðóáèíà ñíèçèëàñü
íà 22,2% è 57% â ïåðâîé è âòîðîé ãðóïïàõ, ñîîòâåòñòâåííî.

Íàìè óñòàíîâëåíî, ÷òî äèíàìèêà àêòèâíîñòè àñïàðòàòàìèíîòðàíñôå-
ðàçû â îñíîâíîì ïðîèñõîäèëà ïàðàëëåëüíî ñ èçìåíåíèÿìè àêòèâíîñòè
àëàíèíàìèíîòðàíñôåðàçû. Èññëåäîâàíèÿ ïîêàçàëè, ÷òî ñóùåñòâåííûå ðàç-
ëè÷èÿ â àêòèâíîñòè àëàíèíàìèíîòðàíñôåðàçû â êðîâè íîðîê îïûòíûõ
ãðóïï îòñóòñòâîâàëè, âìåñòå ñ òåì ó ñàìöîâ âòîðîé îïûòíîé ãðóïïû áûëà
âûÿâëåíà ïîëîæèòåëüíàÿ òåíäåíöèÿ ê óâåëè÷åíèþ êîíöåíòðàöèè ÀËÒ, äî
168,02±9,97 åä./ë (P£0,05).

Êîíöåíòðàöèÿ ìî÷åâèíû â ñûâîðîòêå êðîâè ó æèâîòíûõ âñåõ îïûòíûõ
ãðóïï, òàêæå êàê è êðåàòèíèíà, õàðàêòåðèçóþùåãî àêòèâíîñòü ìèîãåíåçà
ñêåëåòíûõ ìûøö íåäîñòîâåðíî ñíèæàëàñü, íî èìåëà äîçàçàâèñèìûé õàðàê-
òåð. Òàê, ðàçíèöà â êîíöåíòðàöèè ìî÷åâèíû ìåæäó ïåðâîé è âòîðîé ãðóï-
ïàìè êàê ñàìöîâ, òàê è ñàìîê ñîñòàâèëà 14,8% è 17,6%. Ïî êîíöåíòðàöèè
êðåàòèíèíà ðàçëè÷èÿ áûëè íà óðîâíå 11,8% è 8,2% ñîîòâåòñòâåííî.

Èçìåíåíèå ùåëî÷íîé ôîñôàòàçû âûÿâèëî îïðåäåëåííóþ âçàèìîñâÿçü
ñ ïîòðåáëåíèåì â îðãàíèçìå íîðîê àìèíîêèñëîò ãèäðîëèçàòà. Òàê, ñðåäíèé
ïîêàçàòåëü ùåëî÷íîé ôîñôàòàçû ñíèçèëñÿ ó ñàìîê íîðîê ïåðâîé è âòîðîé
îïûòíîé ãðóïï íà 2,9% è 17,9%. Ó ñàìöîâ íîðîê îïûòíûõ ãðóïï ñíèæåíèå
ñîñòàâèëî 7,1% è 16,6%, ïðè÷åì ó ïðåäñòàâèòåëåé âòîðîé ãðóïïû îíî
ÿâëÿëîñü äîñòîâåðíûì (P£0,05).

Ñíèæåíèå óðîâíÿ ãëèêåìèè ó ïóøíûõ çâåðåé õàðàêòåðíî äëÿ ñåçîííûõ
ïðîÿâëåíèé, êîãäà èíòåíñèâíîñòü îáìåííûõ ïðîöåññîâ îñëàáåâàåò, òåì
ñàìûì ñîçäàþòñÿ áëàãîïðèÿòíûå óñëîâèÿ â îðãàíèçìå äëÿ äåïîíèðîâàíèÿ
ïèòàòåëüíûõ âåùåñòâ [1]. Äîñòîâåðíîå ñíèæåíèå êîíöåíòðàöèè ãëþêîçû â
ïåðâîé è âòîðîé îïûòíûõ ãðóïïàõ ó ñàìîê ñîñòàâèëî 25,3%, 22,5%, à ó
ñàìöîâ – 15,8% è 17,7%, ñîîòâåòñòâåííî.

Äîñòîâåðíîå ñíèæåíèå êîíöåíòðàöèè õîëåñòåðèíà ïðè ââåäåíèè â
ðàöèîí áåëêîâîãî ãèäðîëèçàòà íàìè îáíàðóæåíî âî âòîðîé îïûòíîé ãðóï-
ïå ñàìîê, â ïåðâîé è âòîðîé îïûòíûõ ãðóïïàõ ñàìöîâ, â ñðàâíåíèè ê
êîíòðîëüíûì çíà÷åíèåì, êîòîðîå ñîñòàâèëî 28,3%, 14,1% è 29,05%, ñîîò-
âåòñòâåííî. Òàêèì îáðàçîì, êàê ó ñàìîê, òàê è ó ñàìöîâ íîðîê, ïîëó÷àâøèõ
áåëêîâûé ãèäðîëèçàò â êà÷åñòâå êîðìîâîé äîáàâêè, ñòèìóëèðóþùèé áåë-
êîâûé ìåòàáîëèçì, â äîçå 4 ìë, áûëà îòìå÷åíà áîëåå ïîëîæèòåëüíàÿ
äèíàìèêà, â ñðàâíåíèè ñ ãðóïïàìè ýêñïåðèìåíòà, ïîëó÷àâøèìè 2 ìë
òåñòèðóåìîé äîáàâêè.

Óñòàíîâëåííàÿ èíòåíñèôèêàöèÿ áåëêîâîãî îáìåíà, âûðàæàþùàÿñÿ â
óâåëè÷åíèè êîíöåíòðàöèè îáùåãî áåëêà îòíîñèòåëüíî êîíòðîëÿ â îáåèõ
îïûòíûõ ãðóïïàõ, âîçðàñòàíèè àêòèâíîñòè àìèíîòðàíñôåðàç ïðè îäíîâðå-
ìåííîì ñíèæåíèè êðåàòèíèíà è ìî÷åâèíû, äîêàçûâàåò, ÷òî íàáëþäàåìûé
ïîëîæèòåëüíûé àçîòèñòûé áàëàíñ êîððåëèðóåò ñ àêòèâèçàöèåé ðîñòîâûõ
ïðîöåññîâ â îðãàíèçìå íîðîê îïûòíûõ ãðóïï â ôàçó ïîëîâîãî ñîçðåâàíèÿ.

Âûÿâëåííûå îñîáåííîñòè áåëêîâîãî îáìåíà, â òîì ÷èñëå àêòèâàöèÿ
ðåàêöèé òðàíñàìèíðîâàíèÿ – íàáëþäàåìîå ïîâûøåíèå àêòèâíîñòè òðàíñà-
ìèíàç è ñíèæåíèå àêòèâíîñòè ùåëî÷íîé ôîñôàòàçû â îïûòíûõ ãðóïïàõ,
ãîâîðÿò îá îòñóòñòâèè õîëåñòàçà è äåñòðóêöèè ãåïàòîöèòîâ.
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Çàêëþ÷åíèå

Â öåëîì, àíàëèçèðóÿ ïîëó÷åííûå äàííûå, ìîæíî çàê-
ëþ÷èòü î ôëóêòóàöèè àêòèâíîñòè ïîêàçàòåëåé êðîâè âíóò-
ðè äîâåðèòåëüíûõ èíòåðâàëîâ íîðìû. Ýòî ñâÿçàíî ñ äåé-
ñòâèåì áåëêîâîãî ãèäðîëèçàòà, êàê óìåðåííîãî ïî ñèëå
ðàçäðàæèòåëÿ, à åãî ââåäåíèå, ìîæíî ðàñöåíèâàòü êàê àäàï-
òèâíóþ ðåàêöèþ íà ïîääåðæàíèå ãîìåîñòàçà êðîâè è îðãà-
íèçìà â öåëîì.
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Abstract: Â äàííîé ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû
èññëåäîâàíèÿ ðàöèîíîâ äîéíûõ êîðîâ â äâóõ õîçÿéñòâàõ
Îìñêîé îáëàñòè ïðè îäèíàêîâîé òåõíîëîãèè ñîäåðæàíèÿ.
Õîçÿéñòâåííûå ðàöèîíû ñîñòîÿò èç ýíåðãåòè÷åñêèõ, ïðî-
òåèíîâûõ è äîðîãîñòîÿùèõ êîðìîâûõ äîáàâîê ïðåâûøàþ-
ùèå íîðìû êîðìëåíèÿ. Ïðåäëîæåííûé íàìè ñîñòàâ íàáîðà
êîðìîâ äëÿ äîéíûõ êîðîâ è õîçÿéñòâåííûé ðàöèîí ïðàêòè-
÷åñêè îäèíàêîâûé. B ïðåäëàãàåìîì ïåðâîì ðàöèîíå ìû
ñíèæàåì êîëè÷åñòâî êîìáèêîðìà, æìûõà è çåëåííîé ìàñ-
ñû, èñêëþ÷àåì ñîëîìó ïøåíè÷íóþ. Â ðåçóëüòàòå óìåíüøå-
íèÿ âûäà÷è ìàññû êîðìà óâåëè÷èëîñü êîëè÷åñòâî ñóòî÷íî-
ãî îáùåãî îáúåìà ïîåäàåìîãî êîðìà. Â ðàöèîíå âòîðîãî
õîçÿéñòâà òàêæå óìåíüøåíî êîëè÷åñòâî êîìáèêîðìà, æìû-
õà, ñåíàæà è ñèëîñà êóêóðóçíîãî. Äîáàâèëè ìåëàññó ñâå-
êîëüíóþ 500 ã. Ñêîððåêòèðîâàííûå íàìè ðàöèîíû âûðàâ-
íèâàþò ïîêàçàòåëè ñàõàðî-ïðîòåèíîâîãî îòíîøåíèÿ, îá-
ìåííóþ ýíåðãèþ, ïåðåâàðèìîãî ïðîòåèíà íà 1 ÝÊÅ, à òàêæå
ôîñôîðà ê êàëüöèþ. Çà ñ÷åò óìåíüøåíèÿ ãðóáûõ è êîíöåí-
òðèðîâàííûõ êîðìîâ ñ ââåäåíèå ìåëàññû èç ñâåêëû, à
òàêæå ôîñôîðíîé äîáàâêè. Ïðîâåäåííàÿ áàëàíñèðîâêà ïðå-
äóñìàòðèâàåò áîëüøîé âûõîä ýíåðãèè 11,07–10,32 ÌÄæ
ïðè ïîíèæåííîì ïîòðåáëåíèè êîðìà, íå ïðåâûøàåò ± 5%
îòêëîíåíèÿ îò íîðìû è íå äîïóñêàåò äèñáàëàíñà â îðãàíèç-
ìå æèâîòíûõ, êîòîðûé ìîã áû ïðèâåñòè ê çàáîëåâàíèþ
ÆÊÒ, à òàêæå ê ñíèæåíèþ ïðîäóêòèâíîñòè è ïðåæäåâðå-
ìåííîé âûáðàêîâêå.

Ýôôåêòèâíîñòü ñîäåðæàíèÿ æèâîòíûõ â ýêîíîìè÷åñ-
êîì ïëàíå îïðåäåëÿåòñÿ, ïîâûøåíèåì óðîâíÿ ïðîäóêòèâ-
íîñòè, ïðè ñíèæåíèè çàòðàò íà ïðîèçâîäñòâî åäèíèöû ïðî-

äóêöèè. Ïðè îïðåäåëåíèè ýêîíîìè÷åñêîé ýôôåêòèâíîñòè
îò âíåäðåíèÿ ïðåäëîæåííûõ ðàöèîíîâ, èñïîëüçîâàëèñü
ðåàëüíûå ïîêàçàòåëè ñåáåñòîèìîñòè ïðîäóêöèè è êîðìîâ.
Ñíèæåíèå çàòðàò êîðìîâ íà åäèíèöó ïðîäóêöèè ïî õîçÿé-
ñòâó 18,40 – 11,78 ðóá., ïîâûøàåò âûðó÷êó îò ïðîèçâîäè-
ìîé ïðîäóêöèè íà 5,3 – 17,0 %, ÷òî ñâèäåòåëüñòâóåò î áîëåå
ýôôåêòèâíîì èñïîëüçîâàíèè êîðìîâûõ ðåñóðñîâ è óâåëè-
÷åíèè ïðîèçâîäñòâà ïðîäóêöèè ïðè ïðåæíèõ êîðìàõ. Ðàç-
ðàáîòàííûå ðàöèîíû äëÿ äîéíûõ êîðîâ ïîçâîëÿþò áîëåå
ðàöèîíàëüíî èñïîëüçîâàòü èìåþùèåñÿ êîðìà, ïîäêîðìêè
è óâåëè÷èâàòü ïðîäóêòèâíîñòü æèâîòíûõ.

Efficiency of nutritional balancing
of diets of dairy cows
Akifieva G.E.1, leading researcher FSBSI "Omsk ASC";
Novikova N. N.1, senior researcher FSBSI "Omsk ASC";
Kosareva N. A.1,2, graduate student, junior researcher
1FSBSI "Omsk ASC", 2"OmSAU" novnik00@mail.ru

Key words: cow; feeding; ration; feed; balancing;
productivity; costs; efficiency

Abstract: This article presents the results of a study of the
diets of dairy cows in two farms of the Omsk region with the
same keeping technology. Household rations consist of energy,
protein and expensive feed additives in excess of the feeding
norms. The composition of the set of feeds for dairy cows
proposed by us and the economic ration are practically the same.
In the proposed first ration, we reduce the amount of compound
feed, cake and green mass, exclude wheat straw. As a result of
a decrease in the distribution of the mass of feed, the amount of
the daily total volume of the eaten feed increased. In the ration
of the second farm, the amount of compound feed, cake, haylage
and corn silage has also been reduced. We added beet molasses
500 g. The adjusted diets equalize the sugar-protein ratio,
metabolizable energy, digestible protein per ECU, and
phosphorus to calcium. By reducing coarse and concentrated
feed with the introduction of molasses from beets, as well as a
phosphorus additive. The performed balancing provides for a
large energy output of 11.07-10.32 MJ with a reduced feed
consumption, does not exceed ± 5% deviation from the norm
and does not allow an imbalance in the animal body, which
could lead to gastrointestinal disease, as well as to a decrease in
productivity and premature rejection.

The efficiency of keeping animals in economic terms is
determined by an increase in the level of productivity, while
reducing the cost of producing a unit of production. When
determining the economic efficiency from the introduction of
the proposed diets, real indicators of the cost of production and
feed were used. Reducing the cost of feed per unit of production
on the farm 18.40 - 11.78 rubles, increases the proceeds from
manufactured products by 5.3 - 17.0%, which indicates a more
efficient use of feed resources and an increase in production
with the same feed. The developed diets for dairy cows allow
more rational use of available feed, additional feeding and
increase the productivity of animals.
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Ââåäåíèå

Îêîëî ïîëîâèíû âñåõ çàòðàò æèâîòíîâîäñòâà ñîñòàâ-
ëÿþò çàòðàòû íà êîðìà. Ïðèáûëüíîñòü æèâîòíîâîä÷åñêîé
îòðàñëè î÷åíü ñèëüíî çàâèñèò îò ïðàâèëüíîñòè ñ òî÷êè
çðåíèÿ ôèçèîëîãèè æèâîòíîãî è ýêîíîìè÷åñêè âûãîäíîãî
êîðìëåíèÿ [2].

Ñïåöèàëèñòû ïî êîðìëåíèþ ñåëüñêîõîçÿéñòâåííûõ æè-
âîòíûõ ïðè ïëàíèðîâàíèè ðàöèîíîâ, êàê ïðàâèëî, ïðåñëåäó-
þò íåñêîëüêî öåëåé: äîñòèæåíèå âûñîêèõ ïðèâåñîâ, óäîåâ;
ñîõðàíåíèå çäîðîâüÿ è ïëåìåííûõ êà÷åñòâ æèâîòíîãî; ïîëó-
÷åíèå ñâîåâðåìåííîãî è êà÷åñòâåííîãî ïðèïëîäà. Âëèÿíèå
êàæäîãî êîìïîíåíòà ïèòàíèÿ íà ýôôåêòèâíîñòü êîðìëåíèÿ
èíäèâèäóàëüíî. Îòêëîíåíèå îò íîðû ïî ëþáîìó èç íèõ ïðè-
âîäèò ê ñíèæåíèþ ýôôåêòèâíîñòè ýêñïëóàòàöèè æèâîòíûõ –
ïîòåðÿì ïî ïðîäóêòèâíîñòè, âîñïðîèçâîäñòâó [3].

Íåñáàëàíñèðîâàííîñòü ðàöèîíîâ ïî âàæíåéøèì ïèòà-
òåëüíûì âåùåñòâàì ïðèâîäèò ê ïåðåðàñõîäó êîðìîâ òàê,
äëÿ áîëüøèíñòâà âèäîâ æèâîòíûõ íà åäèíèöó îáùåé ïèòà-
òåëüíîñòè ðàöèîíà äîëæíî ïðèõîäèòüñÿ 105–110 ã. ïåðåâà-
ðèìîãî ïðîòåèíà ôàêòè÷åñêè æå ýòîò ïîêàçàòåëü îáû÷íî
ñîñòàâëÿåò 90–95ã, ÷òî ïðèâîäèò ê ïåðåðàñõîäó 25–30%
îáúåìèñòûõ êîðìîâ. Îò÷àñòè èç-çà ýòîãî â ñåëüñêîõîçÿé-
ñòâåííûõ ïðåäïðèÿòèÿõ Ðîññèè ñðåäíèé ðàñõîä êîðìîâ íà
1ö. ìîëîêà ñîñòàâëÿåò 1,6 êîðì. åä, à â ïåðåäîâûõ õîçÿé-
ñòâàõ, ãäå ðàöèîíû ñáàëàíñèðîâàíû, – 1,2 ö êîðì [3, 4].

Ïîâûñèòü êà÷åñòâà êîðìîâûõ ðàöèîíîâ ìîæíî ïóòåì
âíåäðåíèÿ ïðîãðåññèâíûõ ñïîñîáîâ êîðìà ïðèãîòîâëåíèÿ
è ìíîãîêîìïîíåíòíîãî áàëàíñèðîâàíèÿ ðàöèîíîâ. [1]

Öåëüþ íàøèõ èññëåäîâàíèé ÿâëÿåòñÿ èçó÷åíèå õèìè-
÷åñêîãî ñîñòàâà è ïèòàòåëüíîé öåííîñòè êîðìîâ äëÿ ïðîâå-
äåíèÿ áàëàíñèðîâêè ðàöèîíîâ êîðìëåíèÿ â õîçÿéñòâàõ
Îìñêîé îáëàñòè â ñîîòâåòñòâèè ñ íîðìàìè.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ ïðîâîäèëèñü â õîçÿéñòâàõ ÔÃÓÏ "Áîå-
âîå" Èñèëüêóëüñêîãî ðàéîíà, ÑÏÊ "Ñèáèðü" Ëþáèíñêîãî
ðàéîíà Îìñêîé îáëàñòè. Îáúåêòîì èññëåäîâàíèÿ ÿâëÿëèñü
ïðîäóêòèâíîñòü äîéíûõ êîðîâ êðàñíîé ñòåïíîé ïîðîäû
ïðè ðàçíûõ óðîâíÿõ ñáàëàíñèðîâàííîñòè ðàöèîíîâ êîðì-
ëåíèÿ. Àíàëèç êîðìîâ ïðîâîäèëñÿ â ÔÃÁÍÓ "Îìñêèé ÀÍÖ"
â îòäåëå æèâîòíîâîäñòâà è ÔÃÁÓ "Öåíòð àãðîõèìè÷åñêîé
ñëóæáû "Îìñêèé". Êîðìà èññëåäîâàëè ïî ñõåìå ïîëíîãî
çîîòåõíè÷åñêîãî àíàëèçà ïî îáùåïðèíÿòîé ìåòîäèêàì
ÂÈÆ. Óäîé êîðîâ èçó÷àëñÿ ìåòîäîì êîíòðîëüíûõ äîåê
îäèí ðàç â 10 äíåé. Ðàöèîíû êîðìëåíèÿ ðàññ÷èòûâàëèñü ñ
ïðèìåíåíèåì ÏÊ "Êîðìîâûå ðàöèîíû".

Ðåçóëüòàòû èññëåäîâàíèé

Èññëåäîâàíèÿ ïðîâîäèëèñü â ÔÃÓÏ "Áîåâîå" Èñèëü-
êóëüñêîãî ðàéîíà è CÏÊ "Cèáèðü" Ëþáèíñêîãî ðàéîíà,
ñïåöèàëèçèðóþùèåñÿ íà âûðàùèâàíèè è ðàçâåäåíèè êðóï-
íîãî ðîãàòîãî ñêîòà êðàñíîé ñòåïíîé ïîðîäû. Æèâîòíûå
ñîäåðæàòñÿ ïðèâÿçíî, êîðìëåíèå òðåõðàçîâîå, ãðóáûå è

ñî÷íûå êîðìà âûäàþò ïðè ïîìîùè êîðìîðàçäàò÷èêà, êîí-
öåíòðàòû èíäèâèäóàëüíî. Ðàç â ìåñÿö äëÿ îïðåäåëåíèÿ
óäîÿ è êà÷åñòâà ìîëîêà ïðîâîäÿò êîíòðîëüíûå äîéêè.

Â êîðìëåíèè æèâîòíûõ èñïîëüçóþòñÿ êîðìà ñîáñòâåí-
íîãî ïðîèçâîäñòâà. Îñíîâó êîòîðûõ ñîñòàâëÿþò: îáúåìèñ-
òûé (ñåíî, ñåíàæ) è êîíöåíòðèðîâàííûé (äðîáëåíîå çåðíî:
ÿ÷ìåíü, ãîðîõ, ïøåíèöà, îâåñ) êîðì. Òàêæå èñïîëüçóþò
ïðèîáðåòåííûå îòõîäû òåõíè÷åñêîãî ïðîèçâîäñòâà: æìûõ
(ëüíÿíîé, ïîäñîëíå÷íèêîâûé), ìåëàññà ñâåêîëüíàÿ, ïèâíàÿ
äðîáèíà, à òàêæå ìèíåðàëüíûå è áèîäîáàâêè.

Ïèòàòåëüíîñòü êîðìîâ ÔÃÓÏ "Áîåâîå" Èñèëüêóëüñêî-
ãî ðàéîíà Îìñêîé îáëàñòè ðàññ÷èòûâàëè íà îñíîâàíèè
äàííûõ ðåçóëüòàòîâ õèìè÷åñêèõ àíàëèçîâ, ïîëó÷åííûõ â
ÔÃÁÓ "Öåíòð àãðîõèìè÷åñêîé ñëóæáû "Îìñêèé".

Ðàñïðåäåëÿÿ êîðìà ïî êëàññíîñòè â ñîîòâåòñòâèè ñ
ÃÎÑÒ, ïîëó÷èëè ñëåäóþùèå ðåçóëüòàòû: ñåíî êîñòðåöîâîå
âíåêëàññíîå; à ñåíàæ èç îäíîëåòíèõ òðàâ 3 êëàññà. Ñîäåð-
æàíèå ïðîòåèíà â ñåíàæå èç îäíîëåòíèõ òðàâ íà 50% íèæå
íîðìû, à ýíåðãåòè÷åñêèõ êîðìîâûõ åäèíèö íà 45%, ïðè-
ñóòñòâóåò ìàñëÿíàÿ êèñëîòà, ÷òî íå äîïóñòèìî.  Íåçíà÷è-
òåëüíîå îòêëîíåíèå îò ÃÎÑÒà â êîðìå 2 êëàññà, âîçìîæíû
ïðè íàðóøåíèè òåõíîëîãèè çàãîòîâêè è õðàíåíèè êîðìîâ.

Â òàáëèöå ¹ 1 ïðåäñòàâëåíû ðàöèîíû äîéíûõ êîðîâ
ÔÃÓÏ "Áîåâîå". Ñîñòàâ íàáîðà êîðìîâ äëÿ äîéíûõ êîðîâ
õîçÿéñòâåííîãî ðàöèîíà è ïðåäëîæåííûé íàìè ïðàêòè÷åñ-
êè îäèíàêîâûé. B ïðåäëîæåííîì ðàöèîíå íà 3 êã óìåíüøå-
íî êîëè÷åñòâî êîìáèêîðìà, íà 700 ãðàìì æìûõà, íà 5 êã
çåëåííîé ìàññû, ñîëîìó ïøåíè÷íóþ óäàëèëè. Â ðåçóëüòàòå
÷åãî óìåíüøåí ñóòî÷íûé îáùèé îáúåì ïîåäàåìîãî êîðìà,
à åãî îñòàòêè ïåðåñòàëè çàêèñàòü â êîðìóøêàõ.

Â òàáëèöå 2 ïðåäñòàâëåíû äàííûå ïî ñîäåðæàíèþ
ïèòàòåëüíûõ âåùåñòâ â ðàöèîíàõ äîéíûõ êîðîâ. Ñëåäóåò
îòìåòèòü, ÷òî â õîçÿéñòâåííîì ðàöèîíå ìíîãèå ïèòàòåëü-
íûå âåùåñòâà íå ñîîòâåòñòâóþò íîðìàì. Ðàöèîí èçáûòî÷åí
ïî ÝÊÅ, ñóõîìó âåùåñòâó, ïåðåâàðèìîìó ïðîòåèíó, ñàõàðó,
êàëüöèþ, êàðîòèíó, íî ïðè ýòîì íåäîñòàòî÷åí ïî ôîñôîðó.
Â ðåçóëüòàòå ÷åãî íàðóøàåòñÿ ýíåðãî îáåñïå÷åííîñòü íà
îäíó êîðìîâóþ åäèíèöó, ñàõàðîïðîòåèíîâîå è êàëüöåôîñ-
ôîðíîå îòíîøåíèå. Ïðè óìåíüøåíèè ìàññû ñêàðìëèâàå-
ìîãî êîðìà ïðåäëîæåííîãî ðàöèîíà ìû êîððåêòèðóåì ÝÊÅ
äî íîðìû 15,1; îáìåííóþ ýíåðãèþ íà 154,93ÌÄæ, ñàõà-
ðîïðîòåèíîâîå è êàëüöåôîñôîðíîå îòíîøåíèå äî 0,89 è
1:1,87 ñîîòâåòñòâåííî.

 Ñîñòàâëåííûé ðàöèîí íå ïðåâûøàåò ± 5% îòêëîíåíèÿ îò
íîðìû è íå äîïóñêàåò äèñáàëàíñà â îðãàíèçìå æèâîòíûõ,
êîòîðûé ìîã áû ïðèâåñòè ê çàáîëåâàíèþ ÆÊÒ, à òàêæå ê
ñíèæåíèþ ïðîäóêòèâíîñòè è ïðåæäåâðåìåííîé âûáðàêîâêå.

Èçó÷àÿ ñîñòàâ êîðìà CÏK "Cèáèðü" Ëþáèíñêîãî ðàé-
îíà ðàñïðåäåëèëè åãî ïî êëàññíîñòè â ñëåäóþùåì ïîðÿäêå:
ñåíî êîñòðåöîâîå 2 êëàññà, îñòàëüíûå îáúåìèñòûå êîðìà
âíåêëàññíûå. B ñåíàæå èç îäíîëåòíèõ òðàâ íà 10–40 %

ïîâûøåííîå ñîäåðæàíèå âëàãè. Îáíàðóæåíà ìàñ-
ëåíàÿ è óêñóñíàÿ êèñëîòà, ÷òî íå äîïóñòèìî.

Õîçÿéñòâåííûé è ïðåäëîæåííûé ðàöèîí äîé-
íûõ êîðîâ CÏK "Ñèáèðü", ïðåäñòàâëåííûé â òàá-
ëèöå 3, ïî ñâîåìó ñîñòàâó èäåíòè÷åí. B ïðåäëî-
æåííîì ðàöèîíå íà 300 ã óìåíüøåíî êîëè÷åñòâî
êîìáèêîðìà, íà 500 ãðàìì æìûõà, íà 7 êã ñåíàæà,
íà 12 êã ñèëîñà êóêóðóçíîãî. Äîáàâèëè ìåëàññó
ñâåêîëüíóþ 500 ã (òàáë. 3).

Áèîõèìè÷åñêèé àíàëèç êîðìîâ ïî ïèòàòåëü-
íûì âåùåñòâàì ïðåäñòàâëåí â òàáëèöå 4.Äàííûå
òàáëèöû 4 ïîêàçûâàþò, ÷òî ïèòàòåëüíîñòü õîçÿé-
ñòâåííîãî ðàöèîíà CÏK "Ñèáèðü", íå ñîîòâåò-
ñòâóåò ïîòðåáíîñòÿì æèâîòíûõ. Èçáûòîê ñóõîãî
âåùåñòâà íà 13%, ÝÊÅ íà 26%, ïåðåâàðèìîãî
ïðîòåèíà íà 19%, íåäîñòàòîê ñàõàðà íà 74 % è
ôîñôîðà íà 55,3%, ÷òî ïðèâîäèò ê ïëîõîé ïîåäà-

Таблица 1. Рацион для дойных коров ФГУП «Боевое» Исилькульского района 
500-550 кг, удой 15,0 кг 

Table 1. Diet for dairy cows "Boevoe" Isilkul district 500-550 kg, milk yield 15.0 kg 

Корма 

Хозяйственный рацион Предлагаемый рацион 

масса 
стоимость 

кормов 
масса 

стоимость 
кормов 

Комбикорм, кг 6,25 48,69 3,50 27,27 

Жмых льняной, кг 1,00 17,50 0,30 5,25 

Сено кострецовое, кг 1,00 0,68 1,00 0,68 

Солома пшеничная, кг 3,00 1,95 - - 

Сенаж (горох+овес+ 

ячмень+пшеница), кг 
5,00 5,20 5,00 5,20 

Зеленая масса, кг 40,0 40,0 35,00 35,00 

Меласса из свеклы, кг 1,00 7,80 - - 

Na, поваренная соль, г 40 0,20 40 0,20 

Премикс Хендрикс, кг 0,60 43,20 0,60 43,20 

Р, Фосфаты - - 0,30 2,00 

Итого  54,89 163,27 45,44 118,80 
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åìîñòè è óñâîÿåìîñòè êîðìîâ, íàðóøåíèþ îáìåíà âåùåñòâ
è ñíèæåíèþ ïðîäóêòèâíîñòè.

Ïîñëå ïðîâåäåíèÿ îïòèìèçàöèè ðàöèîíà äëÿ ëàêòèðóþ-
ùèõ êîðîâ, ïîëó÷èëè ñëåäóþùèå ðåçóëüòàòû: ÝÊÅ 9,90 ïî
íîðìå 10,9; ýíåðãîîáåñïå÷åííîñòü 11,06 ÌÄæ äëÿ ñðåäíåé
ïðîäóêòèâíîñòè äîñòàòî÷íî 10,8 ÌÄæ. Ñáàëàíñèðîâàëè ðà-
öèîí ïî ñàõàðîïðîòåèíîâîìó 0,77 è êàëüöåôîñôîðíîìó 1:2,1

îòíîøåíèþ ïðè íîðìå 0,8–1,0 è 1:1,5–2,0 ñîîòâåòñòâåííî.
Ïðè èñïîëüçîâàíèè â õîçÿéñòâàõ íàó÷íî îáîñíîâàííûõ ðà-
öèîíîâ, ïðîäóêòèâíîñòü æèâîòíûõ óâåëè÷èëàñü íà 20 – 60%.

Ýêîíîìè÷åñêàÿ ýôôåêòèâíîñòü

Ýôôåêòèâíîñòü ñîäåðæàíèÿ æèâîòíûõ â ýêîíîìè÷åñ-
êîì ïëàíå îïðåäåëÿåòñÿ, ïîâûøåíèåì óðîâíÿ ïðîäóêòèâ-

íîñòè, ïðè ñíèæåíèè çàòðàò
íà ïðîèçâîäñòâî åäèíèöû ïðî-
äóêöèè. Ïðè îïðåäåëåíèè ýêî-
íîìè÷åñêîé ýôôåêòèâíîñòè îò
âíåäðåíèÿ ïðåäëîæåííûõ ðà-
öèîíîâ, èñïîëüçîâàëèñü ðå-
àëüíûå ïîêàçàòåëè ñåáåñòîè-
ìîñòè ïðîäóêöèè è êîðìîâ
(òàáë. 5). Èç òàáëèöû 5 ìû
âèäèì, ÷òî ïðåäëîæåííûé ðà-
öèîí ïîçâîëÿåò ïîâûñèòü óäîé
0,5–1,8 êã è ñíèçèòü çàòðàòû
êîðìà â ÔÃÓÏ "Áîåâîå" íà 46
ðóáëåé 47 êîï., íà 1 ãîëîâó. Â
ÑÏÊ "Ñèáèðü" óäîé óâåëè÷èë-
ñÿ 0,5–1,6 êã, à çàòðàòû êîðìà
ñíèçèëèñü íà 11 ðóá. 78 êîï. Â
ðåçóëüòàòå ÷åãî, ýêîíîìè÷åñ-
êèé ýôôåêò îò âûðó÷êè ïðîèç-
âîäèìîé ïðîäóêöèè ñîñòàâèë
â ÔÃÓÏ "Áîåâîå" 18ðóá. 40
êîïååê, à â ÑÏÊ 52 ðóáëÿ 80
êîïååê. Òàêèì îáðàçîì, ñî-
ñòàâëåíèå íàó÷íî îáîñíîâàí-
íûõ ðàöèîíîâ ïîìîãàþò
ñïðîãíîçèðîâàòü äàëüíåéøèé
ðîñò ïðîäóêòèâíîñòè.

Çàêëþ÷åíèå

Äëÿ ïîëó÷åíèÿ ïîâûøåí-
íîé ìîëî÷íîé ïðîäóêòèâíîñ-
òè õîçÿéñòâà îòäàþò ïðåäïî÷-
òåíèå ðàöèîíó, ñîäåðæàùåìó
áîëüøîå êîëè÷åñòâî ýíåðãåòè-
÷åñêîãî ïîòåíöèàëà.  Ïðè ýòîì
íàáëþäàåòñÿ èçáûòîê ïèòà-
òåëüíûõ âåùåñòâ íà 29–49%
ÝÊÅ, 53 – 19% ïåðåâàðèìîãî
ïðîòåèíà, 40 – 13% ñóõîãî âå-
ùåñòâà. Áåëêîâûé ïåðåêîðì
æèâîòíûõ ìîæåò ïðèâåñòè ê
ïëîõîé ïîåäàåìîñòè êîðìà,
íàðóøåíèþ îáìåíà âåùåñòâ,
èììóííîé ñèñòåìû, óõóäøå-
íèþ îïëîäîòâîðÿåìîñòè è
ñíèæåíèþ ìîëî÷íîé ïðîäóê-
òèâíîñòè.

Õîçÿéñòâåííûé ðàöèîí
ñîáðàí èç íàáîðà îáúåìíûõ
êîðìîâ è âûñîêî ïèòàòåëüíûõ
ïîäêîðìîê. Ñîñòàâ è êîëè÷å-
ñòâî ðåêîìåíäóåìîãî íàìè ðà-
öèîíà ïðèáëèæåí ê äîëæíûì
íîðìàì êîðìëåíèÿ. Áàëàíñ íå-
äîñòàþùèõ ìàêðî- è ìèêðî-
ýëåìåíòîâ ê îñíîâíîìó ðàöè-
îíó íà 8–10% ïîâûøàåò ïðî-
äóêòèâíîñòü æèâîòíûõ è íà
10–12% ñíèæàåò çàòðàòû êîð-
ìîâ íà åäèíèöó ïðîäóêöèè.

Â ïðåäëîæåííîì ðàöèîíå
ìû óìåíüøèëè êîëè÷åñòâî
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êîíöåíòðàòîâ,  æìûõà è äîáàâèëè ìåëàññó èç ñâåêëû â
ðåçóëüòàòå, ÷åãî ñáàëàíñèðîâàëè ñàõàðî-ïðîòåèíîâîå îò-
íîøåíèå.

Ïðè ñîñòàâëåíèè ðàöèîíîâ óäàëîñü ñíèçèòü êîëè÷å-
ñòâî êîíöåíòðèðîâàííîãî êîðìà íà 3êã, æìûõà íà 500 –700
ã, ñåíàæà íà 7 êã, ñèëîñà íà 12êã. Îáùàÿ ñòîèìîñòü ðàöèîíà
óìåíüøèëàñü íà 44,47 è 17,22 ðóáëÿ. Ïðîòåèíîâàÿ ïèòà-
òåëüíîñòü ðåêîìåíäóåìûõ ðàöèîíîâ ñîñòàâèëà 87 – 97 ã íà
1ÝÊÅ, ÷òî ñîîòâåòñòâóåò íîðìàì, ýíåðãîîáåñïå÷åííîñòü
10,32 – 11,06 ÌÄæ.

Ñíèæåíèå çàòðàò êîðìîâ çà åäèíèöó ïðîäóêöèè ïî
õîçÿéñòâó 18,40 – 11,78 ðóá., ïîâûñèëà âûðó÷êó îò ïðîèçâî-
äèìîé ïðîäóêöèè íà 5,3 – 17,0 %. Ýòî ñâèäåòåëüñòâóåò î
áîëåå ýôôåêòèâíîì èñïîëüçîâàíèè êîðìîâûõ ðåñóðñîâ è
óâåëè÷åíèè ïðîèçâîäñòâà ïðîäóêöèè.

Ðàçðàáîòàííûå ðàöèîíû äëÿ äîéíûõ êîðîâ ïîçâîëÿþò

áîëåå ðàöèîíàëüíî èñïîëüçîâàòü
èìåþùèåñÿ êîðìà, ïîäêîðìêè è
óâåëè÷èâàòü ïðîäóêòèâíîñòü æè-
âîòíûõ.
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Табл. 5. Экономическая эффективность внедрения рекомендованных рационов (на 1 корову/сут.) 
Table 5. Economic efficiency introduction of recommended diets (1 cow / day) 

ФГУП «Боевое» Исилькульского района Омской области 

Показатели 
Дойные коровы 

Хозяйственный  рацион Предлагаемый  рацион 

Затраты на корма, руб. 163,27 116,8 

Всего затрат, руб. 277,95 292,77 

Удой, кг 15 15,8 

Выручка от произведенной продукции, 

руб. 

345 363,4 

Рентабельность производства, % 24,32 24,12 

Затраты кормов на производство единицы 

продукции, ЭКЕ. 

1,26 0,88 

СПК «Сибирь» Любинского района Омской области 

Показатель 
Дойные коровы 

Хозяйственный  рацион Предлагаемый рацион 

Затраты на корма, руб. 56,46 44,68 

Всего затрат, руб. 169,2 198,0 

Удой, кг 9,4 11,0 

Выручка от произведенной продукции, 

руб. 
310,2 363 

Рентабельность производства, % 83,3 83,3 

Затраты кормов на производство единицы 

продукции, ЭКЕ 
1,47 1,07 

Ïðåññ-ðåëèç/ Press-release

Ìàðêèðîâàíèå è ó÷åò æèâîòíûõ
Labeling and registration of animals

Ìèíñåëüõîç âíåñ â Ïðàâèòåëüñòâî ÐÔ çàêîíîïðîåêò î ìàðêèðîâàíèè è ó÷åòå æèâîòíûõ 9 íîÿáðÿ 2020 Ïðîåêò
ôåäåðàëüíîãî çàêîíà "Î âíåñåíèè èçìåíåíèé â îòäåëüíûå çàêîíîäàòåëüíûå àêòû Ðîññèéñêîé Ôåäåðàöèè â ÷àñòè
ñîâåðøåíñòâîâàíèÿ ïðàâîâîãî ðåãóëèðîâàíèÿ îòíîøåíèé â îáëàñòè âåòåðèíàðèè" âíåñåí Ìèíñåëüõîçîì Ðîññèè â
Ïðàâèòåëüñòâî Ðîññèéñêîé Ôåäåðàöèè. Èçìåíåíèÿ íàïðàâëåíû íà ðåãóëèðîâàíèå îòíîøåíèé, ñâÿçàííûõ ñ ìàðêèðîâà-
íèåì è ó÷åòîì æèâîòíûõ. Îñíîâíàÿ öåëü çàêîíîïðîåêòà - îáåñïå÷åíèå ïðîñëåæèâàåìîñòè ïðîäóêöèè æèâîòíîâîäñòâà,
ïðåäîòâðàùåíèå ðàñïðîñòðàíåíèÿ çàðàçíûõ áîëåçíåé æèâîòíûõ, à òàêæå âûÿâëåíèå èñòî÷íèêîâ è ïóòåé ðàñïðîñòðàíåíèÿ
âîçáóäèòåëåé çàðàçíûõ áîëåçíåé. Ó÷åò áóäåò îñóùåñòâëÿòüñÿ áåçâîçìåçäíî ñïåöèàëèñòàìè â îáëàñòè âåòåðèíàðèè,
êîòîðûå áóäóò âíîñèòü ñâåäåíèÿ î ìàðêèðîâàííûõ æèâîòíûõ â åäèíóþ ãîñóäàðñòâåííóþ èíôîðìàöèîííóþ ñèñòåìó â
îáëàñòè âåòåðèíàðèè. Âëàäåëüöû ñìîãóò âûáèðàòü òèïû ñðåäñòâ ìàðêèðîâàíèÿ æèâîòíûõ, ìàðêèðîâàòü èõ ñàìîñòîÿòåëü-
íî ëèáî ñ ïðèâëå÷åíèåì èíûõ ëèö. Ñèñòåìà ó÷åòà äàñò âîçìîæíîñòü ñîáñòâåííèêàì ïîëó÷àòü ãàðàíòèðîâàííûå êîìïåí-
ñàöèè ïðè ÷ðåçâû÷àéíûõ ñèòóàöèÿõ è âñïûøêàõ çàáîëåâàíèé è óïðîñòèò ñèñòåìó ñòðàõîâàíèÿ. Ïåðå÷åíü æèâîòíûõ,
ïîäëåæàùèõ ìàðêèðîâàíèþ, à òàêæå ñðîêè ââåäåíèÿ ó÷åòà áóäóò óòâåðæäàòüñÿ Ïðàâèòåëüñòâîì Ðîññèéñêîé Ôåäåðàöèè.
Ïðîöåäóðà è ñïîñîáû ìàðêèðîâàíèÿ áóäóò ïðîïèñàíû â âåòåðèíàðíûõ ïðàâèëàõ. Â ðàìêàõ îáùåñòâåííîãî îáñóæäåíèÿ
ðàçðàáîòàííûõ àêòîâ ìîæíî áóäåò îçíàêîìèòüñÿ ñ èõ òåêñòàìè íà îôèöèàëüíîì ñàéòå regulation.gov.ru ïîñëå ïðèíÿòèÿ
çàêîíîïðîåêòà.

Ïî ìàòåðèàëàì ïðåññ-ñëóæáû Ìèíñåëüõîçà ÐÔ
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Ðåçþìå. Ïðè ïåðåðàáîòêå äåðåâüåâ õâîéíûõ ïîðîä â
ïðîìûøëåííûõ ìàñøòàáàõ îáðàçóåòñÿ áîëüøîå êîëè÷å-
ñòâî ðàçíîîáðàçíûõ îòõîäîâ â âèäå ëåñíîé áèîìàññû, áîãà-
òîé áèîëîãè÷åñêè àêòèâíûìè è ïèòàòåëüíûìè âåùåñòâà-
ìè. Îòõîäû ëåñíûõ ðåñóðñîâ àêòóàëüíî èñïîëüçîâàòü â
êîðìëåíèè ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ ñ öåëüþ áà-
ëàíñèðîâàíèÿ ðàöèîíîâ è âîñïîëíåíèÿ íåäîñòàòêà áèîëî-
ãè÷åñêè àêòèâíûõ âåùåñòâ â îðãàíèçìå. Èññëåäîâàíèÿ ïî
èçó÷åíèþ âëèÿíèÿ êîìïëåêñíîãî ñêàðìëèâàíèÿ õâîéíîé
ìóêè, ñêîðëóïû êåäðîâîãî îðåõà è àðàáèíîãàëàêòàíà íà
ìîëî÷íóþ ïðîäóêòèâíîñòü è ïîêàçàòåëè êðîâè êîðîâ ïðî-
âîäèëèñü â ÎÎÎ "Ïëåìçàâîä "Òàåæíûé" Ñóõîáóçèìñêîãî
ðàéîíà Êðàñíîÿðñêîãî êðàÿ. Ïî ïðèíöèïó àíàëîãîâ áûëî
ñôîðìèðîâàíî 2 ãðóïïû äîéíûõ êîðîâ ÷åðíî-ïåñòðîé ïî-
ðîäû êðàñíîÿðñêîãî òèïà â âîçðàñòå ïåðâîãî îòåëà, ñðåä-
íåé óïèòàííîñòè (BCS=3,5), æèâîé ìàññîé 580-600 êã (êîí-
òðîëüíàÿ è îïûòíàÿ, ïî 10 ãîëîâ). Ïðîäîëæèòåëüíîñòü
îïûòà ñîñòàâëÿëà 100 äíåé. Êîíòðîëüíîé ãðóïïå êîðîâ
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Abstract. When processing coniferous trees on an industrial
scale, a large amount of various waste is generated in the form
of forest biomass, rich in biologically active and nutritious
substances. Waste from forest resources can be used for feeding
farm animals in order to balance diets and make up for the lack
of biologically active substances in the body. Studies on the
effect of complex feeding of coniferous flour, pine nut shells
and arabinogalactan on milk productivity and blood parameters
of cows were conducted in the LLC "Plemzavod "Tayozhny"
Sukhobuzimsky district of the Krasnoyarsk region. According
to the principle of analogues, 2 groups of Black-Motley breed
dairy cows of the Krasnoyarsk type were formed at the age of the
first calving, average fatness (BCS=3.5), live weight 580-600
kg (control and experimental, 10 heads each). The duration of
the experiment was 100 days. The control group of cows was
fed the main diet, the cows of the experimental group were fed
coniferous flour (50 g/head/day), pine nut shell (50 g/head/day)
and arabinogalactan (5 g/head/day) in addition to the main diet.
The conditions for keeping the cows were the same-a tethered
method with automatic milking in the milk pipeline. Research
and data processing were carried out according to generally
accepted methods using modern equipment. As a result of
research, it was found that feeding the studied additives had a
positive effect on the milk productivity of cows: milk yield for
100 days of lactation increased by 6 %, the amount of milk fat
- by 9.6 %, milk protein - by 2.0 %, and milk of basic fat
content - by 9.6 %. The analysis of biochemical and
hematological parameters of cow blood did not show a negative
effect of additives on metabolism, and there was a tendency to
increase the concentration of total protein, glucose, iron,
calcium, phosphorus and chlorides in the blood by 3.2-10.9 %;
leukocytes, lymphocytes, neutrophils, basophils and
hemoglobin - 0.6-33.3 %.

Èâàíîâ Å.À.
Ivanov E.A.
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Табл. 1. Молочная продуктивность коров за 100 дней лактации 

Table 1. Milk productivity of cows for 100 days of lactation 

Показатель 
Группа 

контрольная 1-я опытная 

Удой, кг 2629,34±56,77 2786,50±59,60 
Среднесуточный удой, кг 26,29±0,57 27,86±0,60 
Массовая доля жира, % 3,76±0,06 3,90±0,07 
Массовая доля белка, % 2,93±0,11 2,91±0,06 

Количество молочного жира, кг 99,04±3,00 108,54±2,66* 
Количество молочного белка, кг 79,28±5,35 80,90±2,05 
Колич. молока базисной жирности  

(в пересчете на 3,4 %), кг 
2912,34±88,19 3192,34±78,07* 

Соотношение жира к белку 1,3 : 1 1,3 : 1 

Примечание: *Р<0,05 

ñêàðìëèâàëñÿ îñíîâíîé ðàöèîí, êîðîâàì îïûòíîé ãðóïïû
äîïîëíèòåëüíî ê îñíîâíîìó ðàöèîíó ñêàðìëèâàëàñü õâîé-
íàÿ ìóêà (50 ã/ãîë/ñóò.), ñêîðëóïà êåäðîâîãî îðåõà (50 ã/
ãîë/ñóò.) è àðàáèíîãàëàêòàí (5 ã/ãîë/ñóò.). Óñëîâèÿ ñîäåð-
æàíèÿ êîðîâ áûëè îäèíàêîâûìè – ïðèâÿçíûé ñïîñîá ñ
àâòîìàòè÷åñêèì äîåíèåì â ìîëîêîïðîâîä. Èññëåäîâàíèÿ è
îáðàáîòêà äàííûõ ïðîâåäåíû ïî îáùåïðèíÿòûì ìåòîäè-
êàì ñ èñïîëüçîâàíèåì ñîâðåìåííîãî îáîðóäîâàíèÿ. Â ðå-
çóëüòàòå èññëåäîâàíèé áûëî óñòàíîâëåíî, ÷òî ñêàðìëèâà-
íèå èññëåäóåìûõ äîáàâîê ïîëîæèòåëüíî ïîâëèÿëî íà ìî-
ëî÷íóþ ïðîäóêòèâíîñòü êîðîâ: óäîé çà 100 äíåé ëàêòàöèè
óâåëè÷èëñÿ íà 6 %, êîëè÷åñòâî ìîëî÷íîãî æèðà – íà 9,6 %,
ìîëî÷íîãî áåëêà – íà 2,0 %, ìîëîêà áàçèñíîé æèðíîñòè íà
– íà 9,6 %. Ïðè àíàëèçå áèîõèìè÷åñêèõ è ãåìàòîëîãè÷åñ-
êèõ ïîêàçàòåëåé êðîâè êîðîâ íå óñòàíîâëåíî îòðèöàòåëü-
íîãî âëèÿíèÿ äîáàâîê íà îáìåí âåùåñòâ, îòìå÷åíà òåíäåí-
öèÿ óâåëè÷åíèÿ â êðîâè êîíöåíòðàöèè îáùåãî áåëêà, ãëþ-
êîçû, æåëåçà, êàëüöèÿ, ôîñôîðà è õëîðèäîâ íà 3,2–10,9 %;
ëåéêîöèòîâ, ëèìôîöèòîâ, íåéòðîôèëîâ, áàçîôèëîâ è ãå-
ìîãëîáèíà – 0,6–33,3 %.

Îðãàíèçàöèÿ ïîëíîöåííîãî êîðìëåíèÿ æèâîòíûõ ÿâ-
ëÿåòñÿ çàëîãîì èíòåíñèôèêàöèè ñîâðåìåííîãî æèâîòíî-
âîäñòâà [1]. Îñîáîãî âíèìàíèÿ â ýòîì àñïåêòå çàñëóæèâàþò
îòäåëüíûå êàòåãîðèè ñûðüÿ ðàñòèòåëüíîãî ïðîèñõîæäå-
íèÿ, ÿâëÿþùèåñÿ áîãàòûì èñòî÷íèêîì ïðèðîäíûõ áèîëî-
ãè÷åñêè àêòèâíûõ âåùåñòâ è îðãàíè÷åñêèõ ñîåäèíåíèé [2].

Òàêèì ñûðüåì ÿâëÿåòñÿ õâîéíàÿ çåëåíü, êîòîðàÿ ñîäåð-
æèò áîëüøîé ñïåêòð íåîáõîäèìûõ æèâîòíîìó îðãàíèçìó
ïèòàòåëüíûõ âåùåñòâ, îáëàäàåò áàêòåðèöèäíûìè ñâîéñòâà-
ìè, çàùèùàåò îò ðàçëè÷íûõ ïàòîãåíîâ (áàêòåðèé, âèðóñîâ,
ãðèáîâ) [3] è ìîæåò áûòü èñïîëüçîâàíà äëÿ ïîëó÷åíèÿ
êîðìîâûõ äîáàâîê [4]. Èññëåäîâàíèÿìè ó÷åíûõ óñòàíîâëå-
íî, ÷òî äîáàâëåíèå õâîè â ðàöèîíû âûñîêîïðîäóêòèâíûõ
êîðîâ óêðåïëÿåò èììóíèòåò, ñïîñîáñòâóåò ñîõðàííîñòè
çäîðîâüÿ æèâîòíûõ, ïîâûøåíèþ ïðîäóêòèâíîñòè, óëó÷-
øàåò êà÷åñòâî ïðîäóêöèè [5, 6].

Â Êðàñíîÿðñêîì êðàå èñïîëüçîâàíèå çåëåíîé ìàññû
õâîéíûõ ðàñòåíèé äëÿ ïðîèçâîäñòâà êîðìîâûõ äîáàâîê
îñîáåííî àêòóàëüíî â ñâÿçè ñ áîëüøèìè îáúåìàìè çàãîòîâ-
êè äåëîâîé äðåâåñèíû õâîéíûõ ïîðîä, ïîñëå êîòîðîé îñòà-
åòñÿ îãðîìíîå êîëè÷åñòâî îòõîäîâ â âèäå âåòîê, òðåáóþ-
ùèõ óòèëèçàöèè. Ïðè ýòîì èç 1 ò õâîéíîé çåëåíè ìîæíî
ïîëó÷èòü 350 êã áîãàòîé ïèòàòåëüíûìè âåùåñòâàìè õâîé-
íîé ìóêè äëÿ êîðìîïðîèçâîäñòâà [7].

Ïðè ïåðåðàáîòêå êåäðîâîãî îðåõà, îáúåìû çàãîòîâêè
êîòîðîãî íà òåððèòîðèè Ñèáèðè è Äàëüíåãî Âîñòîêà ñî-
ñòàâëÿþò îò 1 äî 1,6 ìëí ò åæåãîäíî, îñòàåòñÿ ïîðÿäêà 60 %
îòõîäîâ â âèäå ñêîðëóïû [8, 9]. Ñêîðëóïà êåäðîâîãî îðåõà
íà òðè ÷åòâåðòè ñîñòîèò èç êëåò÷àòêè, áîãàòà ìàêðî- è
ìèêðîýëåìåíòàìè, ñîäåðæèò àìèíîêèñëîòû, ïîëèñàõàðè-
äû, ôëàâîíîèäû è ýôèðíûå ìàñëà [10, 11] è ìîæåò áûòü
èñïîëüçîâàíà â êà÷åñòâå áèîëîãè÷åñêè àêòèâíîé äîáàâêè â
êîðìëåíèè æèâîòíûõ.

Ïðè êîìïëåêñíîé ïåðåðàáîòêå äðåâåñèíû ëèñòâåííè-
öû ïîëó÷àþò öåííûå ýêñòðàêòèâíûå âåùåñòâà, îáëàäàþ-
ùèå âûñîêîé áèîëîãè÷åñêîé àêòèâíîñòüþ. Ê íèì îòíîñèò-
ñÿ, â ÷àñòíîñòè, ïîëèñàõàðèä àðàáèíîãàëàêòàí, ñîäåðæàíèå
êîòîðîãî â ÿäðîâîé äðåâåñèíå ñîñòàâëÿåò äî 35 % [12].

Àðàáèíîãàëàêòàí èç ëèñòâåííèöû Äàóðñêîé (ëàò. Larix
dahurica) íå èìååò âêóñà è çàïàõà, îáëàäàåò øèðîêèì ñïåê-
òðîì áèîëîãè÷åñêîé àêòèâíîñòè [13], èììóíîìîäóëèðóþ-
ùèìè è ïðåáèîòè÷åñêèìè ñâîéñòâàìè, ñïîñîáñòâóåò ðàç-
ìíîæåíèþ áèôèäî- è ëàêòîáàêòåðèé â æåëóäî÷íî-êèøå÷-
íîì òðàêòå æèâîòíûõ, ÷òî ïîâûøàåò óðîâåíü íåñïåöèôè-
÷åñêîé ðåçèñòåíòíîñòè îðãàíèçìà, óëó÷øàåò ïèòàíèå, óâå-
ëè÷èâàåò ïðîäóêòèâíîñòü [14].

Ïðîâåäåííûé àíàëèç ëèòåðàòóðíûõ äàííûõ ïîêàçàë,
÷òî õâîÿ, ñêîðëóïà êåäðîâîãî îðåõà è àðàáèíîãàëàêòàí
ñîäåðæàò áîãàòûé êîìïëåêñ âåùåñòâ, îáëàäàþùèõ âûñî-
êîé áèîëîãè÷åñêîé àêòèâíîñòüþ, îêàçûâàþò ïîëîæèòåëü-
íîå âëèÿíèå íà îðãàíèçì æèâîòíûõ, ñïîñîáñòâóþò ïîâû-
øåíèþ èõ ïðîäóêòèâíîñòè. Äàííîå ñûðüå âïîëíå ìîæåò
áûòü èñïîëüçîâàíî â êà÷åñòâå êîðìîâûõ êîìïîíåíòîâ ðà-
öèîíà äëÿ êðóïíîãî ðîãàòîãî ñêîòà.

Öåëüþ èññëåäîâàíèé ÿâëÿëîñü èçó÷åíèå âëèÿíèÿ êîì-
ïëåêñíîãî ñêàðìëèâàíèÿ õâîéíîé ìóêè, ñêîðëóïû êåäðî-
âîãî îðåõà è àðàáèíîãàëàêòàíà íà ìîëî÷íóþ ïðîäóêòèâ-
íîñòü è ïîêàçàòåëè êðîâè êîðîâ.

Â çàäà÷è èññëåäîâàíèé âõîäèëî:
1. Èçó÷èòü ìîëî÷íóþ ïðîäóêòèâíîñòü êîðîâ.
2. Èçó÷èòü áèîõèìè÷åñêèå è ãåìàòîëîãè÷åñêèå ïîêà-

çàòåëè êðîâè êîðîâ.
Äëÿ ïðîâåäåíèÿ èññëåäîâàíèé â ÎÎÎ "Ïëåìçàâîä "Òà-

åæíûé" Ñóõîáóçèìñêîãî ðàéîíà Êðàñíîÿðñêîãî êðàÿ áûëî
ñôîðìèðîâàíî 2 ãðóïïû (êîíòðîëüíàÿ è îïûòíàÿ) äîéíûõ
êîðîâ-àíàëîãîâ ÷åðíî-ïåñòðîé ïîðîäû êðàñíîÿðñêîãî òèïà
â âîçðàñòå ïåðâîãî îòåëà, ñðåäíåé óïèòàííîñòè (BCS=3,5)
æèâîé ìàññîé 580–600 êã. Êîëè÷åñòâî æèâîòíûõ â êàæäîé
ãðóïïå ñîñòàâëÿëî 10 ãîëîâ. Îïûò ïðîäîëæàëñÿ 100 äíåé.

Â ñîîòâåòñòâèè ñî ñõåìîé îïûòà, êîíòðîëüíîé ãðóïïå
êîðîâ ñêàðìëèâàëñÿ îñíîâíîé ðàöèîí, ñîñòîÿùèé èç (êã/
ãîë/ñóò.): ñåíàæà ìíîãîëåòíèõ òðàâ (25,5); ñîëîìû (2); ÿ÷-
ìåíÿ (2,5); ïøåíèöû (2,2); îâñà (2,2); æìûõà ïîäñîëíå÷íè-
êîâîãî (1,0); æìûõà ðàïñîâîãî (1,0); ïàòîêè èç çåðíà ðæè
(2,6); ìåëà (0,1) è ñîëè (0,08).

Êîðîâàì îïûòíîé ãðóïïû äîïîëíèòåëüíî ê îñíîâíîìó
ðàöèîíó ñêàðìëèâàëàñü õâîéíàÿ ìóêà (50 ã/ãîë/ñóò.), ñêîð-
ëóïà êåäðîâîãî îðåõà (50 ã/ãîë/ñóò.) è àðàáèíîãàëàêòàí (5 ã/
ãîë/ñóò.).

Â 1 êã ñóõîãî âåùåñòâà ðàöèîíà ñîäåðæàëîñü 1,01 ÝÊÅ;
ïåðåâàðèìîãî ïðîòåèíà íà 1 ÝÊÅ – 114,12 ã; ñàõàðîïðîòå-
èíîâîå îòíîøåíèå ñîñòàâëÿëî 0,98 : 1.

Óñëîâèÿ ñîäåðæàíèÿ ïîäîïûòíûõ êîðîâ áûëè îäèíà-
êîâûìè, – ïðèâÿçíî, â èíäèâèäóàëüíûõ ñòîéëàõ, ïðè êðóã-
ëîãîäè÷íî ñòîéëîâîé ñèñòåìå. Äîåíèå ïðîèçâîäèëîñü àâ-
òîìàòè÷åñêè â ìîëîêîïðîâîä ïðè ïîìîùè äîèëüíûõ àïïà-
ðàòîâ DUOVAC ÒU 200 (DeLaval, Øâåöèÿ) äâà ðàçà â äåíü.

Èññëåäóåìûå äîáàâêè ñìåøèâàëè ñ êîíöåíòðà-
òàìè (ÿ÷ìåíü, ïøåíèöà, îâåñ) è ñêàðìëèâàëè
êîðîâàì â ñóõîì âèäå îäèí ðàç â ñóòêè âî âðåìÿ
óòðåííåé ðàçäà÷è êîðìà.

Õâîéíóþ ìóêó èçãîòàâëèâàëè èç îòõîäîâ
îò ëåñîçàãîòîâêè –  õâîéíûõ ëàïîê ñîñíû îáûê-
íîâåííîé (ëàò. Pinus sylvestris), ñîáðàííûõ  â
çèìíèé ïåðèîä íà òåððèòîðèè ÊÃÁÓ "Åìåëüÿ-
íîâñêîå ëåñíè÷åñòâî" Åìåëüÿíîâñêîãî ðàéîíà
Êðàñíîÿðñêîãî êðàÿ. Ïåðåä èçìåëü÷åíèåì ñî-
áðàííîå ñûðüå ïðåäâàðèòåëüíî ïîäâåðãàëè ýê-
ñòðàêöèè ñïèðòî-òîëóîëüíîé ñìåñüþ è ãîðÿ÷åé
âîäîé â ÑÂ×-óñòàíîâêå ïðè t 100°Ñ â òå÷åíèå 20
ìèí, ïîñëå ÷åãî îñòàòîê âûñóøèâàëè ïðè êîì-
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Табл. 2. Результаты биохимических исследований крови коров  

Table 2. Results of cows blood biochemical studies 

Показатель 
Группа 

контрольная опытная 

Общий белок, г/л 60,47±2,71 64,90±2,76 

Альбумин, ммоль/л 35,2±3,45 35,46±2,36 

Амилаза, Ед/л 14,05±0,92 13,21±1,50 

Гамма-ГТ, Ед/л 17,67±4,54 17,10±1,74 

Глюкоза, ммоль/л 2,83±0,20 3,02±0,15 

Железо, мкмоль/л 26,80±1,73 29,73±1,49 

Кальций, ммоль/л 2,69±0,25 2,98±0,05 

Фосфор, ммоль/л 1,63±0,09 1,77±0,07 

Магний, ммоль/л 0,80±0,07 0,83±0,19 

Хлориды, ммоль/л 89,30±4,04 92,20±4,52 

Триглицериды, ммоль/л 0,19±0,02 0,15±0,01 

Табл. 3. Результаты гематологических исследований крови коров  
Table 3. Results of hematological studies of cow blood 

Показатель 
Группа 

контрольная опытная 

Лейкоциты (WBC), 109 кл/л 9,39±0,50 9,62±0,69 

Лимфоциты (LYM), 109 кл/л 4,58±0,25  4,83±0,31 

Нейтрофилы (NEU), 109 кл/л 3,46±0,37 3,99±0,42 

Базофилы (BAS), 109 кл/л 0,09±0,02 0,12±0,01 

Эритроциты (RBC), 1012 кл/л 6,78±0,07 6,78±0,10 

Гемоглобин (HGB), г/л 94,33±1,13 94,89±1,64 

Ðèñóíîê 1 - Äîëÿ îáðàçöîâ ìîëîêà I ãðóïïû
òåðìîóñòîé÷èâîñòè, %
Figure 1 - Percentage of milk samples of group I of thermal
stability, %

íàòíîé òåìïåðàòóðå äî ïîñòîÿííîé ìàññû è èçìåëü÷àëè äî
ðàçìåðà ÷àñòèö íå áîëåå 2 ìì.

Ñêîðëóïó êåäðîâîãî îðåõà ïðèîáðåòàëè ó çàãîòîâèòå-
ëåé, ðàçìàëûâàëè íà äðîáèëêå äî ðàçìåðà ÷àñòèö íå áîëåå
4 ìì. Àðàáèíîãàëàêòàí â âèäå ñóõîãî ìåëêîäèñïåðñíîãî
ïîðîøêà áëåäíî-êðåìîâîãî öâåòà ïðèîáðåòàëè ó ïðîèçâî-
äèòåëÿ (ÀÎ "Àìåòèñ", Ðîññèÿ).

Ìîëî÷íóþ ïðîäóêòèâíîñòü êîðîâ îïðåäåëÿëè åæåìå-
ñÿ÷íî ïóòåì ïðîâåäåíèÿ êîíòðîëüíûõ äîåíèé. Èíäèâèäó-
àëüíî îòáèðàëè ñðåäíèå ïðîáû ìîëîêà ó êàæäîé êîðîâû â
ïëàñòèêîâûå êîíòåéíåðû îáúåìîì 50 ìë. Ìàññîâûå äîëè
æèðà è áåëêà â ìîëîêå îïðåäåëÿëè â ëàáîðàòîðèè ñåëåêöè-
îííîãî êîíòðîëÿ êà÷åñòâà ìîëîêà ÎÀÎ "Êðàñíîÿðñêàãðîï-
ëåì" íà èíôðàêðàñíîì àíàëèçàòîðå ìîëîêà "Bentley"
(ÑØÀ), òåðìîóñòîé÷èâîñòü – ìåòîäîì àëêîãîëüíîé ïðîáû
ïî ÃÎÑÒ 25228-82.

Êðîâü äëÿ èññëåäîâàíèé áðàëè â êîíöå îïûòà ó êàæäîé
êîðîâû â ãðóïïå â âàêóóìíûå ïðîáèðêè (PUTH, ÊÍÐ) èç
ïîäõâîñòîâîé âåíû óòðîì çà 2 ÷àñà äî êîðìëåíèÿ. Áèîõè-
ìè÷åñêèé ñîñòàâ êðîâè îïðåäåëÿëè íà áèîõèìè÷åñêîì è
èììóíîôåðìåíòíîì àíàëèçàòîðå êðîâè "Chem Well 2910 c"
(Awareness Tehnology, ÑØÀ), ãåìàòîëîãè÷åñêèé – íà ãåìà-
òîëîãè÷åñêîì àíàëèçàòîðå êðîâè "Abacus Junior 5 (Vet)"
(Diatron, Âåíãðèÿ).

Ïîñòàíîâêó ýêñïåðèìåíòà ïðîâîäèäè ïî ìåòîäèêå À.È.
Îâñÿííèêîâà (1976 ã.), îáðàáîòêó ïîëó÷åííûõ äàííûõ –
ìåòîäàìè âàðèàöèîííîé ñòàòèñòèêè â êîìïüþòåðíîé ïðî-
ãðàììå "Ïàêåò àíàëèçà äëÿ áèîìåòðè÷åñêîé îáðàáîòêè çîî-
òåõíè÷åñêèõ äàííûõ" (ÊðàñÍÈÈÆ, 2015). Ðàçíèöó ìåæäó
ãðóïïàìè æèâîòíûõ ñ÷èòàëè äîñòîâåðíîé ïðè P<0,05.

Ìîëî÷íàÿ ïðîäóêòèâíîñòü êîðîâ çà ïåðèîä îïûòà ïðåä-
ñòàâëåíà â òàáëèöå 1.

Óñòàíîâëåíî, ÷òî ó êîðîâ îïûòíîé ãðóïïû ïî ñðàâíå-
íèþ ñ êîíòðîëüíîé ãðóïïîé íàáëþäàëàñü òåíäåíöèÿ ê óâå-
ëè÷åíèþ óäîÿ íà 6 %, ìàññîâîé äîëè æèðà â ìîëîêå – íà
0,14 %, êîëè÷åñòâà ìîëî÷íîãî æèðà, áåëêà è ìîëîêà áàçèñ-
íîé æèðíîñòè íà – 9,6 (Ð<0,05), 2,0 è 9,6 % (Ð<0,05)
ñîîòâåòñòâåííî.

Íà ðèñóíêå 1 ïðåäñòàâëåíà äîëÿ îáðàçöîâ ìîëîêà, ñî-
îòâåòñòâóþùèõ I ãðóïïå òåðìîóñòîé÷èâîñòè.

Â íà÷àëå îïûòà I-é ãðóïïå òåðìîóñòîé÷èâîñòè ñîîòâåò-
ñòâîâàëî 80 % îáðàçöîâ ìîëîêà êîðîâ êîíòðîëüíîé ãðóïïû
è 70 % – îïûòíîé ãðóïïû. Â êîíöå îïûòà â êîíòðîëüíîé
ãðóïïå òåðìîóñòîé÷èâîñòè ìîëîêà ñíèçèëàñü íà 10 %, à â
îïûòíîé, íàïðîòèâ, óâåëè÷èëàñü íà 20 %.

Ëþáûå èçìåíåíèÿ â êîðìëåíèè æèâîòíûõ îòðàæàþòñÿ
íà ñîñòîÿíèè îáìåíà âåùåñòâ â îðãàíèçìå, êîòîðîå îòðàæà-
þò áèîõèìè÷åñêèå è ãåìàòîëîãè÷åñêèå ïîêàçàòåëè êðîâè.

Ðåçóëüòàòû áèîõèìè÷åñêèõ èññëåäîâàíèé êðîâè êîðîâ
â êîíöå îïûòà ïðåäñòàâëåíû â òàáëèöå 2.

Âñå èññëåäóåìûå áèîõèìè÷åñêèå ïîêàçàòåëè êðîâè
êîðîâ ñîîòâåòñòâîâàëè ôèçèîëîãè÷åñêîé íîðìå, îäíàêî
ìåæäó ãðóïïàìè íàáëþäàëèñü íåêîòîðûå ðàçëè÷èÿ. Òàê, ó
æèâîòíûõ îïûòíîé ãðóïïû êîíöåíòðàöèÿ îáùåãî áåëêà,

ãëþêîçû, æåëåçà, êàëüöèÿ, ôîñôîðà è õëîðèäîâ áûëà íåçíà-
÷èòåëüíî âûøå ïîêàçàòåëåé êîíòðîëüíîé ãðóïïû íà 7,3;
6,7; 10,9; 10,8; 8,6 è 3,2 %, ñîîòâåòñòâåííî.

Ïðè àíàëèçå ãåìàòîëîãè÷åñêèõ ïîêàçàòåëåé êðîâè êî-
ðîâ â êîíöå îïûòà (òàáë. 3) îòìå÷åíà òåíäåíöèÿ óâåëè÷åíèÿ
êîíöåíòðàöèè ëåéêîöèòîâ, ëèìôîöèòîâ, íåéòðîôèëîâ, áà-
çîôèëîâ è ãåìîãëîáèíà â êðîâè êîðîâ îïûòíîé ãðóïïû, ïî
ñðàâíåíèþ ñ êîíòðîëüíîé, íà 2,5; 5,5; 15,3; 33,3 è 0,6 %
ñîîòâåòñòâåííî. Ïðè ýòîì âñå èçó÷àåìûå ïîêàçàòåëè íàõî-
äèëèñü â ïðåäåëàõ ôèçèîëîãè÷åñêîé íîðìû.

Òàêèì îáðàçîì, êîìïëåêñíîå ñêàðìëèâàíèå äîéíûì
êîðîâàì õâîéíîé ìóêè èç ëàïîê ñîñíû îáûêíîâåííîé (50 ã/
ãîë/ñóò.), ñêîðëóïû êåäðîâîãî îðåõà (50 ã/ãîë/ñóò.) è àðàáè-
íîãàëàêòàíà (5 ã/ãîë/ñóò.):

– íå îêàçûâàåò îòðèöàòåëüíîãî âëèÿíèÿ íà îáìåí âå-
ùåñòâ êîðîâ, ñïîñîáñòâóÿ óâåëè÷åíèþ â êðîâè êîíöåíòðà-
öèè îáùåãî áåëêà, ãëþêîçû, æåëåçà, êàëüöèÿ, ôîñôîðà è
õëîðèäîâ íà 3,2–10,9 %; ëåéêîöèòîâ, ëèìôîöèòîâ, íåéòðî-
ôèëîâ, áàçîôèëîâ è ãåìîãëîáèíà – 0,6–33,3 %;

– ïîëîæèòåëüíî âëèÿåò íà ìîëî÷íóþ ïðîäóêòèâíîñòü,
ñïîñîáñòâóÿ óâåëè÷åíèþ óäîÿ íà 6 %, êîëè÷åñòâà ìîëî÷íî-
ãî æèðà – íà 9,6 %, ìîëî÷íîãî áåëêà – íà 2,0 %, ìîëîêà
áàçèñíîé æèðíîñòè íà – íà 9,6 %.

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå Ìèíè-
ñòåðñòâà íàóêè è âûñøåãî îáðàçîâàíèÿ Ðîññèè, íîìåð
ãîñóäàðñòâåííîãî ó÷¸òà ÍÈÎÊÒÐ: ÀÀÀÀ-À19-
119012290066-7.
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Âîçìîæíîñòü èñïîëüçîâàíèÿ ãðàíòîâ ïðîäëåíà
The possibility of using grants has been extended

Âîçìîæíîñòü èñïîëüçîâàíèÿ ãðàíòîâ äëÿ ôåðìåðîâ íà ñîçäàíèå è ðàçâèòèå àãðîáèçíåñà ïðîäëåíà íà ãîä.
Ðîññèéñêèå ôåðìåðû è ñåëüõîçêîîïåðàòèâû, íå óñïåâøèå ðåàëèçîâàòü ñâîè ïðîåêòû â 2020 ãîäó íà ãðàíòû,

ïîëó÷åííûå â 2018-2019 ãîäàõ, ñìîãóò ïðîäëèòü ñðîêè èñïîëüçîâàíèÿ ñðåäñòâ åùå íà 12 ìåñÿöåâ. Ñîîòâåòñòâóþùèå
èçìåíåíèÿ âíåñåíû â Ïðàâèëà ïðåäîñòàâëåíèÿ è ðàñïðåäåëåíèÿ ñóáñèäèé èç ôåäåðàëüíîãî áþäæåòà áþäæåòàì ñóáúåêòîâ
Ðîññèéñêîé Ôåäåðàöèè â ðàìêàõ Ãîñóäàðñòâåííîé ïðîãðàììû ðàçâèòèÿ ñåëüñêîãî õîçÿéñòâà è ðåãóëèðîâàíèÿ ðûíêîâ
ñåëüñêîõîçÿéñòâåííîé ïðîäóêöèè, ñûðüÿ è ïðîäîâîëüñòâèÿ. Äàííàÿ ìåðà íàïðàâëåíà íà ñîõðàíåíèå ôèíàíñîâîé óñòîé-
÷èâîñòè ïðåäñòàâèòåëåé ìàëîãî àãðîáèçíåñà. Ïîâîäîì ê òàêîìó ðåøåíèþ ñòàëè îãðàíè÷åíèÿ, ââåäåííûå â öåëÿõ
íåäîïóùåíèÿ ðàñïðîñòðàíåíèÿ íîâîé êîðîíàâèðóñíîé èíôåêöèè COVID-19, êîòîðûå ïîâëèÿëè íà óñòàíîâëåííûå ñðîêè
ðåàëèçàöèè ïðîåêòîâ, à òàêæå íå ïîçâîëèëè ïîëó÷àòåëÿì äîñòè÷ü íåîáõîäèìûõ ïîêàçàòåëåé äåÿòåëüíîñòè. Â ïåðâóþ
î÷åðåäü ýòî êîñíóëîñü ñòðîèòåëüñòâà, ðåêîíñòðóêöèè è ìîäåðíèçàöèè îáúåêòîâ äëÿ ïðîèçâîäñòâà, ïåðåðàáîòêè è
õðàíåíèÿ ïðîäóêöèè. Ïðîäëåíèå ñðîêîâ èñïîëüçîâàíèÿ ãðàíòîâ íà ãîä ïðåäóñìîòðåíî äëÿ ïîëó÷àòåëåé ãðàíòîâ "Àãðî-
ñòàðòàï", ãðàíòîâ íà ïîääåðæêó íà÷èíàþùèõ ôåðìåðîâ è ñåìåéíûõ ôåðì, à òàêæå ãðàíòîâ, ïðåäîñòàâëÿåìûõ ñåëüñêîõî-
çÿéñòâåííûì ïîòðåáèòåëüñêèì êîîïåðàòèâàì äëÿ ðàçâèòèÿ ìàòåðèàëüíî-òåõíè÷åñêîé áàçû, à èìåííî äëÿ ïîêóïêè
çåìåëüíîãî ó÷àñòêà, æèâîòíûõ, ñåëüõîçòåõíèêè èëè èíâåíòàðÿ, à òàêæå äëÿ ðàçðàáîòêè ïðîåêòíîé äîêóìåíòàöèè,
ðåêîíñòðóêöèè ïðîèçâîäñòâåííûõ ïîìåùåíèé è ñêëàäîâ. Ýòà ìåðà ïîçâîëèò àãðàðèÿì óñïåøíî ðåàëèçîâàòü íà÷àòûå
ïðîåêòû.

Ïî ìàòåðèàëàì ïðåññ-ñëóæáû Ìèíñåëüõîçà ÐÔ



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2020

   16

 Journal "Veterinaria i kormlenie"

DOI CrossRef:10.30917/ATT-VK-1814-9588-2020-7-4
ÓÄÊ 619:616:981.45:636.5:616.084

Èíòðàíàçàëüíûé ìåòîä ïðèìåíåíèÿ
æèâîé âàêöèíû ïðîòèâ ïàñòåðåëë¸çà
âîäîïëàâàþùèõ ïòèö

Êëþ÷åâûå ñëîâà: ïàñòåðåëëåç âîäîïëàâàþùèõ ïòèö,
æèâàÿ âàêöèíà, ìåòîä ïðèìåíåíèÿ, áåçâðåäíîñòü, èììóíî-
ãåííîñòü, ýôôåêòèâíîñòü.

Ðåçþìå. Â Ðîññèè âàêöèíîïðîôèëàêòèêà ïàñòåðåëë¸çà
ïòèö èìååò çíà÷åíèå â þæíûõ ðåãèîíàõ, îñîáåííî â îñåí-
íå-çèìíèé è âåñåííèé ïåðèîäû ãîäà, êîãäà ïðè ðåçêèõ
êîëåáàíèÿõ òåìïåðàòóðû è âûïàäåíèè äîæäåé âíåçàïíî
âîçíèêàþò î÷àãè îñòðîãî òå÷åíèÿ áîëåçíè. Îáúÿñíÿåòñÿ
ýòî òåì, ÷òî âîçáóäèòåëü áîëåçíè Pasteurella multocida –
ôóíêöèîíàëüíî ìîðôî- è òåðìîëàáèëüíàÿ áàêòåðèÿ. Èçó-
÷åíà æèâàÿ âàêöèíà ïðîòèâ ïàñòåðåëë¸çà âîäîïëàâàþùèõ
ïòèö â ïðîèçâîäñòâåííûõ óñëîâèÿõ ñ èñïîëüçîâàíèåì íî-
âîãî (èíòðàíàçàëüíîãî) è òðàäèöèîííîãî (â ïîëîñòü ëèöå-
âîãî ñèíóñà) ìåòîäîâ ïðèìåíåíèÿ â ñðàâíèòåëüíîì àñïåê-
òå. Ïîêàçàíî, ÷òî îñíîâíûìè êðèòåðèÿìè îöåíêè ÿâëÿþòñÿ
áåçâðåäíîñòü è èììóíîãåííîñòü âàêöèíû. Ïðèâèâêà âàê-
öèíû èíòðàíàçàëüíî íà ñëèçèñòóþ îáîëî÷êó ïîëîñòè íîñà
è ðîòîãëîòêè áåçâðåäíà è ýôôåêòèâíà, à ïðè ââåäåíèè ÷åðåç
èãëó â ïîëîñòü ëèöåâîãî ñèíóñà âûçûâàåò îñëîæíåíèÿ è,
êàê ñëåäñòâèå, ïîâðåæäåíèÿ è óùåðá. Èíúåêöèÿ âàêöèíû
ñíèæàåò ýôôåêòèâíîñòü ïðèâèâîê. Â òî æå âðåìÿ áûëî
äîêàçàíî, ÷òî ïîëîñòü ëèöåâîãî ñèíóñà ÿâëÿåòñÿ ïðîäîëæå-
íèåì èëè ïðèäàòêîì ïîëîñòè íîñà è ââåä¸ííàÿ â íå¸ âàêöè-
íà ïðèâèâàåòñÿ íà ñëèçèñòóþ îáîëî÷êó íîñîâîé è ðîòîãëî-
òî÷íîé ïîëîñòåé. È, ñëåäîâàòåëüíî, öåëåñîîáðàçíî ïðèìå-
íÿòü âàêöèíó òîëüêî èíòðàíàçàëüíûì ìåòîäîì. Íà ïðàêòè-
êå íåîäíîêðàòíî ïîäòâåðæäàëîñü, ÷òî âàêöèíà áåçâðåäíà è
ýôôåêòèâíà èìåííî ïðè èíòðàíàçàëüíîì ââåäåíèè. Â ýêñ-
ïåðèìåíòàëüíûõ óñëîâèÿõ ïðè èíòðàíàçàëüíîì çàðàæåíèè
âîçáóäèòåëÿ ïàñòåðåëë¸çà çà ðÿä ëåò ïîëó÷åíû ðåçóëüòàòû
ïî îïðåäåëåíèþ ñïåöèôè÷åñêîé óñòîé÷èâîñòè èììóíèçè-
ðîâàííûõ óòîê â çàâèñèìîñòè îò ìåòîäà ïðèìåíåíèÿ æèâîé
âàêöèíû. Ïðèìåíåíèå æèâîé âàêöèíû è áèîëîãè÷åñêèé
êîíòðîëü å¸ íà èììóíîãåííîñòü – ëîêàëüíî íà ñëèçèñòóþ
ïîëîñòè íîñà è ðîòîãëîòêè – ïðèíöèïèàëüíî ñîîòâåòñòâî-
âàëè ýâîëþöèîííî ñëîæèâøåìóñÿ ïðèðîäíîìó ïóòè (ìåõà-
íèçìó) âçàèìîäåéñòâèÿ ìèêðî- è ìàêðî îðãàíèçìîâ (ëîêà-
ëèçàöèè, êîëîíèçàöèè îñëàáëåííûõ ïàñòåðåëë è îñîáî óÿç-
âèìîìó ìåñòó âíåäðåíèÿ ïàòîãåííûõ ïàñòåðåëë). Êîìèññè-
îííûå èñïûòàíèÿ ïîêàçàëè, ÷òî òðàäèöèîííûé ìåòîä ââå-

äåíèÿ âàêöèíû â ïîëîñòü ëèöåâîãî ñèíóñà çíà÷èòåëüíî
óñòóïàë èíòðàíàçàëüíîìó ïî áåçâðåäíîñòè äëÿ ïòèöû, óäîá-
ñòâó è ïðîèçâîäèòåëüíîñòè ÷åëîâå÷åñêîãî òðóäà, ìàòåðè-
àëüíûì çàòðàòàì.

Ââåäåíèå

Îáíàðóæåíèå îñëàáëåíèÿ ìèêðîáà "êóðèíîé õîëåðû" è
óñòîé÷èâîñòè ïòèö ê ïîâòîðíîìó çàðàæåíèþ ÿâèëîñü îò-
êðûòèåì âàêöèíû è èììóíèòåòà [12]. Îäíàêî îñòà¸òñÿ
àêòóàëüíûì âîïðîñ: êàê ïðèâèòü æèâóþ âàêöèíó áåçâðåäíî

A method of intranasal application
of a live vaccine against pasteurellosis
waterfowl
Kashirin V.V., NCRSRVI - branch of the FSBSC FRASC,
skznivi@novoch.ru

Key words: pasteurellosis of waterfowl, live vaccine,
method of application, harmlessness, immunogenicity,
effectiveness.

Abstract. In Russia, vaccination of avian pasteurellosis is
important in the southern regions, especially in the autumn-
winter and spring periods of the year,when sharp fluctuations in
temperature and rain suddenly cause foci of acute disease. This
is explained by the fact that the causative agent of Pasteurella
multocida is a functionally morpho-and thermolabile bacterium.
A live vaccine against waterfowl pasteurellosis in industrial
conditions was studied using new (intranasal) and traditional (in
the cavity of the facial sinus) methods of application in a
comparative aspect. It is shown that the main evaluation criteria
are the harmlessness and immunogenicity of the vaccine.
Vaccination of the vaccine intranasally on the mucous membrane
of the nasal cavity and oropharynx is harmless and effective, and
when administered through a needle into the cavity of the facial
sinus, it causes complications and, as a result, damage and
damage. Injection of the vaccine reduces the effectiveness of
vaccinations. At the same time, it has been proven that the cavity
of the facial sinus is an extension or appendage of the nasal
cavity and the vaccine introduced into it is inoculated on the
mucous membrane of the nasal and oropharyngeal cavities.
And, therefore, it is advisable to use the vaccine only by the
intranasal method. In practice, it has been repeatedly confirmed
that the vaccine is harmless and effective when administered
intranasally. In experimental conditions with intranasal infection
of the pasteurellosis pathogen for a number of years, results
were obtained to determine the specific resistance of immunized
ducks, depending on the method of using a live vaccine. The use
of a live vaccine and its biological control for immunogenicity
- locally on the nasal and oropharyngeal mucosa-fundamentally
corresponded to the evolutionarily developed natural pathway
(mechanism) of interaction between micro - and macro-organisms
(localization, colonization of weakened Pasteurella and a
particularly vulnerable place for the introduction of pathogenic
Pasteurella). Commission tests showed that the traditional method
of introducing the vaccine into the cavity of the facial sinus was
significantly inferior to the intranasal method in terms of
harmlessness for poultry, convenience and productivity of human
labor, and material costs.
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ñîòðóäíèê ÑÊÇÍÈÂÈ -
ôèëèàë ÔÃÁÍÓ ÔÐÀÍÖ,
ã. Íîâî÷åðêàññê,
skznivi@novoch.ru
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(áåç îñëîæíåíèé), íå ñíèçèòü å¸ èììóíîãåííîñòü è âûçâàòü
íàïðÿæ¸ííûé èììóíèòåò?

Â Ðîññèè âàêöèíîïðîôèëàêòèêà ïàñòåðåëë¸çà ïòèö
èìååò çíà÷åíèå â þæíûõ ðåãèîíàõ, îñîáåííî â îñåííå-
çèìíèé è âåñåííèé ïåðèîäû ãîäà, êîãäà ïðè ðåçêèõ êîëåáà-
íèÿõ òåìïåðàòóðû è âûïàäåíèè äîæäåé âíåçàïíî âîçíèêà-
þò î÷àãè îñòðîãî òå÷åíèÿ áîëåçíè. Îáúÿñíÿåòñÿ ýòî òåì,
÷òî âîçáóäèòåëü áîëåçíè Pasteurella multocida – ôóíêöèî-
íàëüíî ìîðôî- è òåðìîëàáèëüíàÿ áàêòåðèÿ [2, 3]. Äëÿ ïðî-
ôèëàêòèêè ïàñòåðåëë¸çà âîäîïëàâàþùèõ ïòèö ïðåäëîæå-
íû æèâûå âàêöèíû èç øòàììîâ "ÀÂ" è "Ê" Êðàñíîäàðñêîé
ÍÈÂÑ, ñóõèå. Øòàìì "Ê" (Êðàñíîäàðñêèé) öåëåíàïðàâ-
ëåííî ïîëó÷åí ñëàáîâèðóëåíòíûé, òàê êàê èììóíîãåííîñòü
ìèêðîîðãàíèçìà îáóñëîâëåíà åãî îñòàòî÷íîé  âèðóëåíòíî-
ñòüþ [1, 6 - 8]. Îäíàêî ïðèãîòîâëåííàÿ èç íåãî æèâàÿ
âàêöèíà ïðè íàêîæíîé àïïëèêàöèè (íà îáíàæ¸ííûå ïåðüå-
âûå ôîëëèêóëû), ïðè ââåäåíèè ïîäêîæíî èëè âíóòðèìû-
øå÷íî âûçûâàåò âîñïàëåíèå è íåêðîç òêàíåé, ÷òî äåëàåò
âûíóæäåííûé óáîé ïòèöû íà ìÿñî íåâîçìîæíûì (èç-çà
èñïîð÷åííîñòè òóøåê) è îêàí÷èâàåòñÿ å¸ ãèáåëüþ, íàíîñÿ
óùåðá [5, 8]. Äëÿ èñêëþ÷åíèÿ îñëîæíåíèé öåëåíàïðàâëåí-
íî ïîëó÷åí àâèðóëåíòíûé øòàìì "ÀÂ" (Àâèðóëåíòíûé
Âàñþðèíñêèé) è èçãîòîâëåííóþ èç íåãî âàêöèíó ïðåäëîæå-
íî ïðèìåíÿòü ïåðâîé â êà÷åñòâå âñïîìîãàòåëüíîé, à ÷åðåç
5 – 7 ñóòîê ïðèìåíÿòü âòîðîé âàêöèíó èç øòàììà "Ê" [6, 7,
8]. Òåì íå ìåíåå, ïðèìåíåíèå ïåðâîé è âòîðîé âàêöèí â
ñîîòâåòñòâèè ñ Âðåìåííûì íàñòàâëåíèåì (îò 18.05.1963.)
áûëî íå áåçâðåäíûì. Íàèáîëåå òÿæåëî ïåðåíîñèëè âàêöè-
íàöèþ âçðîñëûå óòêè. Ó 10 – 15% âàêöèíèðîâàííûõ îñîáåé
îòìå÷àëèñü êëèíè÷åñêèå ïðèçíàêè ïîðàæåíèÿ öåíòðàëü-
íîé íåðâíîé ñèñòåìû, ÷òî õàðàêòåðèçîâàëîñü ïîäîáíûì
òîêñè÷åñêîé àëëåðãèè [7, 8]. Äëÿ èñêëþ÷åíèÿ óùåðáà ïðåä-
ëîæåíî ââîäèòü âàêöèíó óòêàì â ïîëîñòü ëèöåâîãî ñèíóñà,
÷òîáû â ñëó÷àå îñëîæíåíèÿ ïîäâåðãàòü èõ âûíóæäåííîìó
óáîþ è, èñêëþ÷àÿ ãîëîâó, èìåòü òîâàðíûé âèä òóøêè [7].
Ïðè ýòîì ìåòîä ââåäåíèÿ â ïîëîñòü ëèöåâîãî ñèíóñà ïîêà-
çàë íå òîëüêî íàèáîëüøóþ áåçâðåäíîñòü, íî è èììóíîãåí-
íîñòü âàêöèíû ñ âûñîêèì  ýêîíîìè÷åñêèì ïîêàçàòåëåì [7,
8]. Àâòîð ìåòîäà À.Â. Ìàñþêîâ [7] êîíñòàòèðîâàë î çíà÷è-
òåëüíîì ñîêðàùåíèè ñëó÷àåâ ïðîÿâëåíèÿ ó ïðèâèòûõ óòîê
ñèìïòîìîâ íåðâíîé êëèíèêè, îòìå÷àÿ, ÷òî ìåõàíèçì ýòîãî
ÿâëåíèÿ íå ïîíÿòåí è åãî ïðåäñòîèò èçó÷àòü. Â ïîñëåäóþ-
ùåì, æèâûå âàêöèíû èç øòàììîâ "ÀÂ" è "Ê" Êðàñíîäàðñ-
êîé ÍÈÂÑ, ñóõèå, ïðîèçâîäèëè ñîãëàñíî ÒÓ-46-21-220-81,
ïðèìåíÿëè ïî Íàñòàâëåíèþ îò 21.03.1978. è äàëåå ïî Íà-
ñòàâëåíèþ îò 27.05.1987. ïðîòèâ ïàñòåðåëë¸çà âîäîïëàâà-
þùèõ ïòèö. Â ïîñëåäíåé ðåäàêöèè íîðìàòèâíûõ ïîëîæå-
íèé ïðåäëîæåíî èõ èçãîòàâëèâàòü ñîãëàñíî ÒÓ 10.19.76-89

îò 19.04.1989., à ïðèìåíÿòü ïî-ïðåæíåìó ïðîòèâ ïàñòåðåë-
ë¸çà âîäîïëàâàþùèõ ïòèö ïóò¸ì ââåäåíèÿ â ïîëîñòü ëèöå-
âîãî ñèíóñà ïî Íàñòàâëåíèþ îò 22.07.1996.

Â èñòîðè÷åñêîì àñïåêòå ïî ëèòåðàòóðíûì äàííûì è
íîðìàòèâíûì äîêóìåíòàì âèäíî, ÷òî â òå÷åíèå áîëüøîãî
ïåðèîäà âàêöèíû èç øòàììîâ "ÀÂ" è "Ê" Êðàñíîäàðñêîé
ÍÈÂÑ ïðèìåíÿëè íà âîäîïëàâàþùåé ïòèöå, òîãäà êàê íà
ñåëüñêîõîçÿéñòâåííîé ïòèöå äðóãèõ âèäîâ, íàïðèìåð – íà
êóðàõ, íîðìàòèâíîãî äîêóìåíòà íà èõ ïðèìåíåíèå íåò. Òåì
íå ìåíåå, ñîãëàñíî ÒÓ áèîëîãè÷åñêèé êîíòðîëü êà÷åñòâà
èçãîòàâëèâàåìûõ ñåðèé ýòèõ âàêöèí íà áåçâðåäíîñòü è
èììóíîãåííîñòü ïðèíÿòî âåñòè íà êóðàõ, ââîäÿ â îáëàñòè
âåðõíåé òðåòè øåè ïîäêîæíî. Êàê èçâåñòíî, ó êóð â îòëè÷èå
îò âîäîïëàâàþùèõ ïòèö ïîëîñòü ëèöåâîãî ñèíóñà â ïðîöåñ-
ñå ýâîëþöèè àòðîôèðîâàíà.

Ïî íàøèì äàííûì, ïðèâèâêà æèâîé âàêöèíû ïóò¸ì
ïàðåíòåðàëüíîãî ââåäåíèÿ (èíúåêöèè), â ò. ÷. ñêàðèôèêà-
öèè êîæè èëè ñëèçèñòîé, ÿâëÿåòñÿ ïðè÷èíîé îñëîæíåíèé è
äàæå ãèáåëè ïòèöû. Íåðåäêî ýòî æå ñëó÷àåòñÿ, êîãäà âàêöè-
íó âìåñòî ââåäåíèÿ â ïîëîñòü ëèöåâîãî ñèíóñà èíúåöèðóþò
â îáëåãàþùèå å¸ ìÿãêèå òêàíè. Îäíàêî ïîëîñòü ëèöåâîãî
ñèíóñà àíàòîìè÷åñêè åñòü ïðèäàòîê íîñîâîé ïîëîñòè, ñâî-
áîäíî ñîîáùàþùèéñÿ ñ íîñîâîé è, ïî ïðîäîëæåíèþ, ñ
ðîòîãëîòî÷íîé ïîëîñòÿìè. Ýòî íàãëÿäíî äåìîíñòðèðóåòñÿ
ïðè ââåäåíèè â íå¸ ëþáîé êîíòðàñòíîé æèäêîñòè, êîòîðàÿ
ñðàçó æå èñòåêàåò ÷åðåç íîñîâûå îòâåðñòèÿ, õîàíû è í¸á-
íóþ ùåëü. Èç ýòîãî ñëåäóåò, ÷òî ñ 1963 ãîäà æèâûå âàêöèíû
èç øòàììîâ "ÀÂ" è "Ê" ïðèìåíÿþò òàêèì òðóäî¸ìêèì è èç-
çà ÷àñòè÷íîé èíúåêöèè â òêàíè íåáåçîïàñíûì äëÿ îðãàíèç-
ìà ïòèöû ñïîñîáîì, íå çíàÿ, ÷òî ïðèâèâàþò èõ ëîêàëüíî íà
ñëèçèñòóþ ïîëîñòè íîñà è ðîòîãëîòêè óæå áîëåå 50 ëåò.
Ìåæäó òåì ïðîñòî, óäîáíî, ïðîèçâîäèòåëüíî, ñ ìåíüøèìè
ìàòåðèàëüíûìè çàòðàòàìè è, ãëàâíîå, áåçîïàñíî, áåç îñ-
ëîæíåíèé ïðèâèâàòü âàêöèíó èíòðàíàçàëüíî. Êðîìå òîãî,
ñëèçèñòàÿ ïîëîñòè íîñà è ðîòîãëîòêè – ýâîëþöèîííî ñëî-
æèâøàÿñÿ îáëàñòü ôóíêöèîíàëüíîãî ñîñòîÿíèÿ P. multocida,
å¸ ëîêàëèçàöèè, êîëîíèçàöèè, èíâàçèâíîñòè [4, 13], ìîðôî-
è òåðìîëàáèëüíîñòè â çàâèñèìîñòè îò òåìïåðàòóðû îêðó-
æàþùåé ñðåäû (â îñíîâíîì âîçäóõà è ïèòüåâîé âîäû) [2, 3].
Îïûòû ïîêàçàëè, ÷òî èìåííî çäåñü âçàèìîäåéñòâèå P.
multocida è âîñïðèèì÷èâîãî îðãàíèçìà ïðè êëþ÷åâîé ðîëè
òåìïåðàòóðíîãî ôàêòîðà îïðåäåëÿåò âîçìîæíîñòü íà÷àëà
âîñïàëèòåëüíîãî ïðîöåññà (ïåðâè÷íûé àôôåêò) è ïðåä-
ñòàâëÿåò ñîáîé åñòåñòâåííûé ïóòü (ìåõàíèçì) çàðàæåíèÿ
ïàñòåðåëë¸çîì [3]. È, èìåííî çäåñü ó âàêöèíèðîâàííûõ
ïòèö ìàêðîôàãè âûðàæåíî ïðîÿâëÿþò ôàãîöèòîç è â "âîðî-
òàõ èíôåêöèè" ôîðìèðóåòñÿ ìåñòíûé êëåòî÷íûé èììóíè-
òåò ê ïàñòåðåëë¸çó êàê "àíòèèíâàçèâíûé" [9].



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2020

   18

 Journal "Veterinaria i kormlenie"

Èñõîäÿ èç àíàëèçà âûøåèçëîæåííûõ ëèòåðàòóðíûõ
äàííûõ è ðåçóëüòàòîâ ñîáñòâåííûõ èññëåäîâàíèé, î÷åâèä-
íî, ÷òî áèîëîãè÷åñêèé êîíòðîëü êà÷åñòâà è ïðèìåíåíèå
æèâîé âàêöèíû ïðîòèâ ïàñòåðåëë¸çà âîäîïëàâàþùèõ ïòèö
íåñîâåðøåííû. Â âèäó ýòîãî ïðåäëîæåí ñïîñîá áèîëîãè-
÷åñêîé îöåíêè æèâîé âàêöèíû ïðîòèâ ïàñòåðåëë¸çà ïòèö íà
áåçâðåäíîñòü è èììóíîãåííîñòü ñ ïîçèöèè ïîâòîðåíèÿ åñ-
òåñòâåííîãî ìåõàíèçìà âçàèìîäåéñòâèÿ ìèêðî- è ìàêðîîð-
ãàíèçìîâ è îñîáîé ðîëè â í¸ì óñëîâèé âíåøíåé ñðåäû [10].
Îí ìîæåò áûòü èñïîëüçîâàí íå òîëüêî ïðè èçãîòîâëåíèè
ñåðèè âàêöèíû, íî è äëÿ ïðîâåðêè êà÷åñòâà âàêöèíû ïðè
õðàíåíèè, èëè æå íà å¸ áåçâðåäíîñòü ïåðåä ïðèìåíåíèåì, à
òàêæå â êîíòðîëå íà äîñòàòî÷íîñòü èììóíèçàöèè ïòèöû.

Öåëü ðàáîòû – èçó÷èòü æèâóþ âàêöèíó ïðîòèâ ïàñòå-
ðåëë¸çà âîäîïëàâàþùèõ ïòèö íà áåçâðåäíîñòü è èììóíî-
ãåííîñòü â ïðîèçâîäñòâåííûõ óñëîâèÿõ ñ èñïîëüçîâàíèåì
íîâîãî (èíòðàíàçàëüíîãî) è òðàäèöèîííîãî (â ïîëîñòü
ëèöåâîãî ñèíóñà) ìåòîäîâ ïðèìåíåíèÿ â ñðàâíèòåëüíîì
àñïåêòå.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ âåëè â 2010 – 2020 ãã. â ïðîèçâîäñòâåí-
íûõ óñëîâèÿõ ÀÎ Ïëåìïòèöåôàáðèêà "Þáèëåéíàÿ" (ñåëî
Íîâîáàòàéñê Êàãàëüíèöêîãî ðàéîíà Ðîñòîâñêîé îáëàñòè) ñ
òåõíîëîãè÷åñêèì öèêëîì ñîäåðæàíèÿ åæåãîäíî îêîëî 50
òûñ. ìîëîäûõ è îêîëî 22 òûñ. âçðîñëûõ (ïåðåÿðûõ) óòîê
êðîññà "Áëàãîâàðñêèé". ×àñòü ðàáîòû âûïîëíÿëè â óñëîâè-
ÿõ ëàáîðàòîðèè è ýêñïåðèìåíòàëüíîé áàçû ÑÊÇÍÈÂÈ
(ã. Íîâî÷åðêàññê).

Â èññëåäîâàíèÿõ ïðèìåíÿëè êîììåð÷åñêóþ æèâóþ
âàêöèíó ïðîòèâ ïàñòåðåëë¸çà âîäîïëàâàþùèõ ïòèö èç øòàì-
ìà "Ê", ñóõóþ (ÒÓ 10.19.76-89) èçãîòîâëåííóþ ÔÊÏ "Ñòàâ-
ðîïîëüñêàÿ áèîôàáðèêà". Âàêöèíó ââîäèëè ïîëóàâòîìàòè-
÷åñêèì øïðèöîì "Ñîêîðåêñ" áåç èãëû è øïðèöîì "Ðåêîðä"
íà 2 ìë ñ áåãóíêîì è êîðîòêîé òîíêîé èãëîé. Ðåìîíòíûé
ìîëîäíÿê óòîê ïðèâèâàëè òðèæäû: ñ 15 – 30-, 60 – 75- è 105
– 120-ñóòî÷íîãî âîçðàñòà. Âçðîñëûõ (ïåðåÿðûõ) óòîê ÷åðåç
ãîä îäíîêðàòíî ðåâàêöèíèðîâàëè.

Â ðàáîòå ïðèìåíÿëè îáùåïðèíÿòûå ìåòîäû (îïèñàíèÿ
è ñðàâíåíèÿ, êëèíè÷åñêèé, ïàòîëîãîàíàòîìè÷åñêèé, áàêòå-
ðèîëîãè÷åñêèé, áèîëîãè÷åñêèé – ïðÿìîå çàðàæåíèå) è èçîá-
ðåòåíèÿ: "Ñïîñîá áèîëîãè÷åñêîãî êîíòðîëÿ êà÷åñòâà æè-
âîé âàêöèíû ïðîòèâ ïàñòåðåëëåçà ïòèö" [10], "Ñïîñîá âû-
äåëåíèÿ ÷èñòîé êóëüòóðû âîçáóäèòåëÿ ïàñòåðåëë¸çà
Pasteurella multocida" [11]. Äëÿ îñòðûõ îïûòîâ ïðèìåíÿëè
âèðóëåíòíûé êîíòðîëüíûé øòàìì P. multocida ÂÃÍÊÈ ¹
712 (ïîëó÷àëè åãî ãåìîêóëüòóðó, èçîëÿòû ì. ê. â àíàýðîáè-
îçå è àíàáèîçå, 20-÷àñîâóþ ñòàíäàðòèçèðîâàííóþ ÷èñòóþ
êóëüòóðó ïàñòåðåëë ïåðâîé ãåíåðàöèè ïîñëå in vivo). Äëÿ
ìèêðîñêîïèè ãîòîâèëè ïðåïàðàòû ñ îêðàñêîé ïî Ãðàìó,
Ðîìàíîâñêîìó-Ãèìçà, Áóððè. Áàêòåðèîëîãè÷åñêèå ïîñåâû
âûïîëíÿëè íà ïèòàòåëüíûé àãàð (ÒÓ 9398-020-78095326-
2006) è ïèòàòåëüíûé áóëüîí (ÒÓ 9398-021-78095326-2006).

Èíòðàíàçàëüíûé ìåòîä ââåäåíèÿ âàêöèíû ñ÷èòàëè íî-
âûì (èëè îïûòíûì), à ìåòîä ââåäåíèÿ å¸ â ïîëîñòü ëèöå-
âîãî ñèíóñà – òðàäèöèîííûì  (èëè êîíòðîëüíûì). Îñíî-
âîïîëàãàþùèìè êðèòåðèÿìè èõ îöåíêè ñ÷èòàëè áåçâðåä-
íîñòü è èììóíîãåííîñòü âàêöèíû äëÿ óòîê â óñëîâèÿõ
ïðîèçâîäñòâà.

Âàêöèíó õðàíèëè è ãîòîâèëè ê ðàáîòå â ñîîòâåòñòâèè ñ
äåéñòâóþùèì Íàñòàâëåíèåì îò 22.07.1996. Åæåãîäíî â
ïåðèîä ñ êîíöà àâãóñòà ïî íîÿáðü òð¸õêðàòíî ñ èíòåðâàëîì
35 – 45 ñóòîê èíòðàíàçàëüíî èììóíèçèðîâàëè îêîëî 50 òûñ.
ãîëîâ ðåìîíòíîãî ìîëîäíÿêà è îäíîêðàòíî ñ èíòåðâàëîì 1
ãîä ðåâàêöèíèðîâàëè îêîëî 22 òûñ. âçðîñëûõ (ïåðåÿðûõ)
óòîê. Èíòðàíàçàëüíî âàêöèíó ââîäèëè äîçèðóþùèì ïîëó-
àâòîìàòè÷åñêèì øïðèöîì (øïðèöîì-âàêöèíàòîðîì "Ñî-
êîðåêñ") áåç ïðèìåíåíèÿ èãëû. Îäíîâðåìåííî ïî 100 ãîëîâ
ìîëîäûõ è âçðîñëûõ óòîê âàêöèíèðîâàëè â ïîëîñòü ëèöåâî-

ãî ñèíóñà øïðèöîì "Ðåêîðä" ïî Íàñòàâëåíèþ îò 22.07.1996.
è ñîäåðæàëè èçîëèðîâàíî.  Ïðè êàæäîì ìåòîäå ïðèìåíå-
íèÿ âàêöèíû ñîîòâåòñòâåííî ó÷èòûâàëè óäîáñòâî è ïðîèç-
âîäèòåëüíîñòü ÷åëîâå÷åñêîãî òðóäà, ñîõðàííîñòü ïîãîëî-
âüÿ ïòèö è ìàòåðèàëüíûå ðàñõîäû. Êîíòðîëüíûõ (íå âàêöè-
íèðîâàííûõ) 100 ãîëîâ ðåìîíòíîãî ìîëîäíÿêà óòîê ñîäåð-
æàëè îòäåëüíî â óñëîâèÿõ ÷àñòíîãî ïîäâîðüÿ. Çà îñíîâíûì
ïîãîëîâüåì ïòèö ïòèöåôàáðèêè è çà èçîëèðîâàííûì ïî
ãðóïïàì åæåäíåâíî âåëè êëèíè÷åñêèå íàáëþäåíèÿ. Ïòèö ñ
îñëîæíåíèÿìè íà âàêöèíó èçîëèðîâàëè è ïî èñòå÷åíèþ 10
– 15 ñóòîê íàáëþäåíèé ïîäâåðãàëè âûíóæäåííîìó óáîþ,
òðóïû èññëåäîâàëè ïàòîëîãîàíàòîìè÷åñêèì ìåòîäîì è âåëè
îòáîð ïðîá îðãàíîâ è òêàíåé äëÿ áàêòåðèîëîãè÷åñêîãî
èññëåäîâàíèÿ.

Åæåãîäíî æèâóþ âàêöèíó, ñîîòâåòñòâóþùåé ñåðèè ïî
ãîäó å¸ èçãîòîâëåíèÿ, â çàâèñèìîñòè îò ìåòîäà ïðèìåíåíèÿ
íà ðåìîíòíîì ìîëîäíÿêå óòîê, èçó÷àëè íà èììóíîãåííîñòü
â ýêñïåðèìåíòàëüíûõ óñëîâèÿõ èíñòèòóòà. Â êàæäîì ñëó-
÷àå, ÷åðåç 14 – 15 ñóòîê ïîñëå òðåòüåé âàêöèíàöèè, äîñòàâ-
ëÿëè 10 èíòðàíàçàëüíî èììóíèçèðîâàííûõ, 10 èììóíèçè-
ðîâàííûõ â ïîëîñòü ëèöåâîãî ñèíóñà, 10 íå âàêöèíèðîâàí-
íûõ (êîíòðîëüíûõ) è â óñëîâèÿõ ïðåïÿòñòâóþùèõ ðàñïðî-
ñòðàíåíèþ èíôåêöèè îäíîâðåìåííî èõ çàðàæàëè âîçáóäè-
òåëåì ïàñòåðåëë¸çà. Ñ ýòîé öåëüþ, íà îñíîâå ìåòîäîëîãèè
èçîáðåòåíèé [10, 11], âèðóëåíòíûé êîíòðîëüíûé øòàìì
Pasteurella multocida ÂÃÍÊÈ ¹ 712 ïðåäâàðèòåëüíî âîñ-
ñòàíàâëèâàëè, ïîëó÷àëè åãî 20-÷àñîâóþ áóëüîííóþ êóëü-
òóðó ïåðâîé ãåíåðàöèè ïîñëå in vivo, ïîäòèòðîâûâàëè å¸
ëåòàëüíóþ äîçó (ËÄ

100
) è èç ðàñ÷¸òà 10 ËÄ

100
 â îáú¸ìíîé

äîçå 0,5 ìë ñîîòâåòñòâåííî çàðàæàëè ïòèö èíòðàíàçàëüíî.
Ãðóïïû çàðàæ¸ííûõ ïòèö ñîäåðæàëè ðàçäåëüíî, â ðàâíûõ
óñëîâèÿõ ïðè òåìïåðàòóðå 15–20 (îïòèìóì 20+1) îÑ îêðó-
æàþùåé ñðåäû, ïåðâûå ñóòêè áåç äîñòóïà ê âîäå. Ðåçóëüòà-
òû êîíòðîëüíûõ çàðàæåíèé ó÷èòûâàëè 10 ñóòîê. Ïðè÷èíó
ãèáåëè ïòèö ïîäòâåðæäàëè ïî ðåçóëüòàòàì ïàòîëîãîàíàòî-
ìè÷åñêèõ è áàêòåðèîëîãè÷åñêèõ èññëåäîâàíèé. Èììóíî-
ãåííîñòü âàêöèíû â çàâèñèìîñòè îò ìåòîäà å¸ ïðèâèâêè
óòêàì îöåíèâàëè ïî êîýôôèöèåíòó èììóíîëîãè÷åñêîé
ýôôåêòèâíîñòè (ÊÈÝ, %). Ïî âåëè÷èíå ÊÈÝ (%) ñóäèëè î
íàïðÿæ¸ííîñòè ñïåöèôè÷åñêîãî èììóíèòåòà.

Ðåçóëüòàòû èññëåäîâàíèé

Â ïåðèîä ñ 2010 ïî 2020 ãã. ÀÎ Ïëåìïòèöåôàáðèêà
"Þáèëåéíàÿ" ñîõðàíÿëà ýïèçîîòè÷åñêîå áëàãîïîëó÷èå ïî
ïàñòåðåëë¸çó, òîãäà êàê â ïðèëåãàþùåì ÷àñòíîì ñåêòîðå
áûëè ñëó÷àè âîçíèêíîâåíèÿ î÷àãîâ áîëåçíè. Áëàãîïîëó÷èå
ïòèöåôàáðèêè ïîääåðæèâàëè èììóíèçàöèåé óòÿò è óòîê
æèâîé âàêöèíîé ïðîòèâ ïàñòåðåëë¸çà âîäîïëàâàþùèõ ïòèö
èç øòàììà "Ê" Êðàñíîäàðñêîé ÍÈÂÑ, íà÷èíàÿ ïåðâîé
èíòðàíàçàëüíîé ïðèâèâêîé â óìåðåííî ò¸ïëûé ïåðèîä (êî-
íåö àâãóñòà - íà÷àëî ñåíòÿáðÿ) ïðè òåìïåðàòóðå 15 – 25
(îïòèìóì 20+1) îÑ îêðóæàþùåé ñðåäû.

Ïðè èíòðàíàçàëüíîì ìåòîäå ââåäåíèÿ íà ñëèçèñòóþ
ïîëîñòè íîñà è ãëîòêè ðåìîíòíîìó ìîëîäíÿêó è âçðîñëûì
óòêàì âàêöèíà áûëà áåçâðåäíîé è èììóíîëîãè÷åñêè ýô-
ôåêòèâíîé. Ïòèöà ïåðåíîñèëà ïðèâèâêè áåç îñëîæíåíèé. Â
áàêòåðèîëîãè÷åñêèõ èññëåäîâàíèÿõ, ïðè ìíîãîêðàòíûõ
ïîïûòêàõ âûäåëèòü âàêöèííûé øòàìì ïàñòåðåëë èç âíóò-
ðåííèõ îðãàíîâ èììóíèçèðîâàííîé ïòèöû, ðåçóëüòàòû áûëè
îòðèöàòåëüíûìè. Ìèêðîîðãàíèçì ìîæíî áûëî âûäåëèòü
òîëüêî èç ïðîá ñëèçè ïîëîñòè íîñà è ãëîòêè (ìåñòî ïðèâèâ-
êè âàêöèíû).

Íàïðîòèâ, â êîíòðîëüíûõ ãðóïïàõ íà ðåìîíòíîì ìî-
ëîäíÿêå è âçðîñëûõ óòêàõ, ïðèâèòûõ ïî òðàäèöèîííîìó
ìåòîäó ââåäåíèÿ âàêöèíû â ïîëîñòü ëèöåâîãî ñèíóñà, íà 2
– 6 ñóòêè ó 3 – 5 % ïòèö ðåãèñòðèðîâàëè îñëîæíåíèÿ â âèäå
àðòðèòîâ è òåíäîâàãèíèòîâ íîã. Òàêàÿ ïòèöà, êàê áû îïèðà-
ÿñü íà êðûëüÿ, áîëåçíåííî ïåðåäâèãàëàñü, à çàòåì è âîâñå
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îòêàçûâàëàñü ïåðåäâèãàòüñÿ. Ñ òå÷åíèåì âðåìåíè îòìå÷à-
ëèñü ïðîëåæíè, èñòîùåíèå è, ïîýòîìó, îíà ïîãèáàëà èëè
ïîäëåæàëà âûíóæäåííîìó óáîþ è ïîñëåäóþùåé óòèëèçà-
öèè. Âñëåäñòâèå ýòîãî ïðîèñõîäèëè ìàòåðèàëüíûå çàòðàòû
è äîïîëíèòåëüíûé ÷åëîâå÷åñêèé òðóä. Â ïðîöåññå ðàáîòû
òðàäèöèîííûé ìåòîä ïðèìåíåíèÿ âàêöèíû â ïîëîñòü ëèöå-
âîãî ñèíóñà ïðèçíàí òðóäî¸ìêèì. Â ñðàâíåíèè ñ íèì èíò-
ðàíàçàëüíûé ìåòîä âàêöèíàöèè îòëè÷àëñÿ óäîáñòâîì, òð¸õ-
êðàòíî áîëüøåé ïðîèçâîäèòåëüíîñòüþ ÷åëîâå÷åñêîãî òðó-
äà è ìèíèìóìîì ìàòåðèàëüíûõ çàòðàò.

Â ýêñïåðèìåíòàëüíûõ óñëîâèÿõ ïðè èíòðàíàçàëüíîì
çàðàæåíèè 10 ËÄ

100 
 âîçáóäèòåëÿ ïàñòåðåëë¸çà çà ðÿä ëåò

ïîëó÷åíû ðåçóëüòàòû ïî îïðåäåëåíèþ ñïåöèôè÷åñêîé óñ-
òîé÷èâîñòè èììóíèçèðîâàííûõ óòîê â çàâèñèìîñòè îò ìå-
òîäà ïðèìåíåíèÿ æèâîé âàêöèíû (ñì. òàáëèöó). Ïðèìåíå-
íèå æèâîé âàêöèíû è áèîëîãè÷åñêèé êîíòðîëü å¸ íà èììó-
íîãåííîñòü – ëîêàëüíî íà ñëèçèñòóþ ïîëîñòè íîñà è ðîòîã-
ëîòêè – ïðèíöèïèàëüíî ñîîòâåòñòâîâàëè ýâîëþöèîííî ñëî-
æèâøåìóñÿ ïðèðîäíîìó ïóòè (ìåõàíèçìó) âçàèìîäåéñòâèÿ
ìèêðî- è ìàêðî îðãàíèçìîâ (ëîêàëèçàöèè, êîëîíèçàöèè
îñëàáëåííûõ ïàñòåðåëë è îñîáî óÿçâèìîìó ìåñòó âíåäðå-
íèÿ ïàòîãåííûõ ïàñòåðåëë).

Ïî äàííûì â òàáëèöå âèäíî, ÷òî èììóíîãåííîñòü âàê-
öèíû ïðè îáîèõ ìåòîäàõ ïðèìåíåíèÿ ïî÷òè íå îòëè÷àåòñÿ,
òàê êàê ïî ñóùåñòâó îíà ïðèâèâàåòñÿ íà ñëèçèñòóþ îäíîé è
òîé æå îáëàñòè. Òåì íå ìåíåå, ïî òåõíèêå ââåäåíèÿ âàêöèíû
ýòî ðàçíûå ìåòîäû. Êîìèññèîííûå èñïûòàíèÿ â 2011 è
2012 ãã. ïîêàçàëè, ÷òî òðàäèöèîííûé ìåòîä ââåäåíèÿ âàê-
öèíû â ïîëîñòü ëèöåâîãî ñèíóñà çíà÷èòåëüíî óñòóïàë èíò-
ðàíàçàëüíîìó ïî áåçâðåäíîñòè äëÿ ïòèöû, óäîáñòâó è ïðî-
èçâîäèòåëüíîñòè ÷åëîâå÷åñêîãî òðóäà, ìàòåðèàëüíûì çàò-
ðàòàì.

Íà äàòó îêîí÷àíèÿ êîìèññèîííûõ èñïûòàíèé, ñïåöèà-
ëèñòû îòäåëà ýêîíîìèêè è íîðìàòèâîâ ñåëüñêîãî õîçÿé-
ñòâà ïðîâåëè àíàëèç ðåçóëüòàòîâ âíåäðåíèÿ Èííîâàöèîí-
íîãî ïðîåêòà (ìåòîäà) â ïðîèçâîäñòâåííûõ óñëîâèÿõ ïòè-
öåôàáðèêè è ïðåäñòàâèëè ýêîíîìè÷åñêîå îáîñíîâàíèå. Â
ðåçóëüòàòå ñîõðàííîñòè îêîëî 4000 óòîê îò îñëîæíåíèé íà
âàêöèíó ôàêòè÷åñêîå ñíèæåíèå ñåáåñòîèìîñòè ïðîèçâîä-
ñòâà ïðîäóêöèè ñîñòàâèëî 1.200.000 ðóá. Ýòî ïîçâîëèëî
óâåëè÷èòü îáú¸ì ïðîèçâîäñòâà èíêóáàöèîííîãî óòèíîãî
ÿéöà íà 300 òûñ. øò., ÷òî â äåíåæíîì âûðàæåíèè 4.500.000
ðóá. È, òàêèì îáðàçîì, ðåíòàáåëüíîñòü ïðåäïðèÿòèÿ ïîäíÿ-
ëàñü ñ 15% äî 18,2% (ò. å. íà 3,2%). Îêóïàåìîñòü Èííîâà-
öèîííîãî ïðîåêòà â òå÷åíèå êàëåíäàðíîãî ãîäà. Ýòî ïîçâî-
ëèëî âíåäðèòü íîâûé ìåòîä ïðèìåíåíèÿ æèâîé âàêöèíû èç
øòàììà "Ê" â ïðîèçâîäñòâî è âñå ïîñëåäóþùèå ãîäû ýô-
ôåêòèâíî ïðèìåíÿòü åãî â óñëîâèÿõ ïòèöåôàáðèêè.

Ïðåäñòàâëÿåòñÿ âîçìîæíûì àíàëîãè÷íî ïðèâèâàòü íå
òîëüêî âîäîïëàâàþùóþ, íî è äðóãóþ ñåëüñêîõîçÿéñòâåí-
íóþ ïòèöó. Ïîñêîëüêó ïðèìåíÿòü âàêöèíó èç øòàììà "ÀÂ"
êàê âñïîìîãàòåëüíóþ íåò íåîáõîäèìîñòè, ïðîèçâîäñòâî è
èñïîëüçîâàíèå âàêöèíû èç øòàììà "Ê" ìîãóò áûòü áîëüøå.

Çàêëþ÷åíèå. Æèâàÿ âàêöèíà ïðîòèâ ïàñòåðåëë¸çà âî-
äîïëàâàþùèõ ïòèö ïðè ïàðåíòåðàëüíîì ââåäåíèè âûçûâà-
åò îñëîæíåíèÿ. Ââåäåíèå âàêöèíû ÷åðåç èãëó â ïîëîñòü
ëèöåâîãî ñèíóñà – ýòî â áîëüøåì èëè ìåíüøåì åå èíúåêöèÿ
â îáëåãàþùèå òêàíè è, êàê ñëåäñòâèå, îñëîæíåíèÿ íà ïðè-
âèâêó. Îäíàêî ïîëîñòü ëèöåâîãî ñèíóñà àíàòîìè÷åñêè åñòü
÷àñòü èëè ïðèäàòîê íîñîâîé ïîëîñòè è ââåä¸ííàÿ â íå¸
âàêöèíà ïðèâèâàåòñÿ íà ñëèçèñòóþ íîñà è ðîòîãëîòêè. Ñëå-
äîâàòåëüíî, òî÷íî òàêæå, íî áîëåå óäîáíî, â òðè ðàçà
ïðîèçâîäèòåëüíåå, áåç äîïîëíèòåëüíûõ ðàñõîäîâ ìàòåðè-
àëüíûõ ñðåäñòâ è, ãëàâíîå, áåç ðèñêà âûçîâà ó ïòèöû îñëîæ-
íåíèé öåëåñîîáðàçíî ïðèìåíÿòü âàêöèíó èíòðàíàçàëüíî.
Ïîñëå òð¸õêðàòíîé èíòðàíàçàëüíîé ïðèâèâêè ïðè 15 – 20
îÑ îêðóæàþùåé ñðåäû êîýôôèöèåíò èììóíîëîãè÷åñêîé
ýôôåêòèâíîñòè íå ìåíåå 80%.
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Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû ðåçóëüòàòû èçó÷åíèÿ
ðàñïðîñòðàíåíèÿ ãåëüìèíòîçîâ ñåâåðíûõ îëåíåé íà òåððè-
òîðèè ßêóòèè. Êðàéíèé Ñåâåð ðàçíîîáðàçåí ïî âèäîâîìó
ñîñòàâó ãåëüìèíòîâ è íà åãî òåððèòîðèè ñóùåñòâóþò äîñòà-
òî÷íî áëàãîïðèÿòíûå ïðèðîäíî-êëèìàòè÷åñêèå óñëîâèÿ äëÿ
èõ ñóùåñòâîâàíèÿ. Â ñîâðåìåííîé ïðàêòèêå, ìû èìååì
äåëî ñ îïàñíûìè çîîíîçàìè àêòèâíî öèðêóëèðóþùèìè â
ïðèðîäíûõ áèîöåíîçàõ, è îáøèðíàÿ òåððèòîðèÿ ßêóòèè íå
ÿâëÿåòñÿ èñêëþ÷åíèåì. Êàçàëîñü áû, âå÷íàÿ ìåðçëîòà è
îñîáî íèçêèé òåìïåðàòóðíûé ðåæèì ñåâåðà äîëæíà ñïî-
ñîáñòâîâàòü ãèáåëè èíâàçèîííîãî íà÷àëà, íî, òåì íå ìåíåå,
ìíîãèå âèäû ïàðàçèòû è áàêòåðèè ñîõðàíÿþòñÿ â àêòèâíîì
ñîñòîÿíèè, èìåþò âûðàæåííóþ òåíäåíöèþ ðàñïðîñòðàíå-
íèþ è ôîðìèðîâàíèþ îáøèðíûõ ïðèðîäíûõ î÷àãîâ. Èçó-
÷åíèå ðàñïðîñòðàíåííîñòè çîîíîçîâ ó äîìàøíèõ ñåâåðíûõ
îëåíåé ïðîâåäåíî ñ ó÷åòîì ãåîãðàôè÷åñêèõ îñîáåííîñòåé
òåððèòîðèè è êëèìàòè÷åñêèõ çîí ßêóòèè. Áûëè îáðàáîòà-

íû è ïðîàíàëèçèðîâàíû îðèãèíàëüíûå ìàòåðèàëû ïî àññî-
öèàöèè ãåëüìèíòîâ è ïàðàçèòèðîâàíèå îâîäîâûõ èíâàçèé è
ñòåïåíü ðåàêöèè èíâàçèðîâàííûõ ãåëüìèíòàìè îëåíåé íà
áðóöåëëåç. Áðóöåëëåç ó ñåâåðíûõ îëåíåé ðåãèñòðèðóåòñÿ â
òóíäðîâîé, ëåñîòóíäðîâîé è ãîðíî-òàåæíûõ çîíàõ ßêóòèè.
Ðåçóëüòàòû èññëåäîâàíèÿ íà áðóöåëëåç îëåíåé ñ àññîöèà-
òèâíîé èíâàçèåé ïîêàçûâàþò, ÷òî îíè ïîëîæèòåëüíî ðåà-
ãèðóþò íà ðîç-áåíãàë ïðîáó.

Ââåäåíèå

Â Ðåñïóáëèêå Ñàõà (ßêóòèÿ) äîìàøíèì îëåíåâîäñòâîì
çàíèìàþòñÿ â 20 óëóñàõ èç 36 óëóñîâ è â îäíîì ãîðîäñêîì
ìóíèöèïàëüíîì îêðóãå. Èç 3103,2 òûñ. êâ. êì. òåððèòîðèè
ßêóòèè îëåíåâîä÷åñêèå õîçÿéñòâà âëàäåþò 2456,5 òûñ. êâ.
êì, èëè 79,2 % òåððèòîðèè. Íà ýòèõ áåñêðàéíèõ òóíäðîâûõ,
ëåñîòóíäðîâûõ, ãîðíî-òàåæíûõ è òàåæíûõ îëåíüèõ ïàñò-
áèùàõ ñîäåðæàëèñü â 1991 ã. 361556 ãîëîâ äîìàøíèõ
ñåâåðíûõ îëåíåé. Äîìàøíèì îëåíåâîäñòâîì â òå ãîäû
çàíèìàëèñü 32 êðóïíûõ îëåíåâîä÷åñêèõ ñîâõîçà, êîòîðûå
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Abstract. The article presents the results of studying the
spread of helminthiasis of reindeer in the territory of Yakutia.
The far North is diverse in terms of the species composition of
helminths and there are quite favorable natural and climatic
conditions for their existence on its territory. In modern practice,
we are dealing with dangerous zoonoses actively circulating in
natural biocenoses, and the vast territory of Yakutia is no
exception. It would seem that permafrost and a particularly low
temperature regime in the North should contribute to the death
of the invasive origin, but, nevertheless, many species of parasites
and bacteria remain active, have a pronounced tendency to
spread and form extensive natural foci. The study of the
prevalence of zoonoses in domestic reindeer was carried out
taking into account the geographical features of the territory and
climatic zones of Yakutia. Original materials on helminth
associations and parasitism of gadfly infestations and the
degree of response of helminth-infested deer to brucellosis
were processed and analyzed. Brucellosis in reindeer is
recorded in the tundra, forest-tundra and mountain-taiga
zones of Yakutia. The results of a study on brucellosis of deer
with associative invasion show that they respond positively
to the Roz-Bengal test.
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èìåëè 276 ïðîèçâîäñòâåííûõ áðèãàä ïî ðàçâåäåíèþ îëå-
íåé è áîëåå 2100 îëåíåâîäîâ, èç íèõ 775 êî÷åâàëè ñ ñåìü-
ÿìè. Áîëåå 30 òûñÿ÷ ãîëîâ îëåíåé èìåëè ðàéîíû: Íèæíåêî-
ëûìñêèé (35138 ãîëîâ), Ìîìñêèé (31911 ãîëîâ), Óñòü-
ßíñêèé (31888 ãîëîâ), Áóëóíñêèé (30021 ãîëîâ). Ïî èòîãàì
2011 ã. â ýòèõ óëóñàõ èìåëîñü îëåíåé: â Íèæíåêîëûìñêîì
- 20062 ãîëîâ, èëè 57,09 %, Ìîìñêîì - 14820 ãîëîâ, èëè
46,44 %, Óñòü-ßíñêîì - 17859 ãîëîâ, èëè 56 %, Áóëóíñêîì
- 12892 ãîëîâ, èëè 42,94 % îò óðîâíÿ 1991 ã. Îñîáåííî
òÿæåëîå ïîëîæåíèå ñ îëåíåâîäñòâîì ñòàëî â Àáûéñêîì,
Àëëàèõîâñêîì, Âåðõíåêîëûìñêîì, Ãîðíîì è Îëåíåêñêîì
óëóñàõ, ãäå ïðîäîëæàåò ñóùåñòâîâàòü ðåàëüíàÿ óãðîçà ñî-
êðàùåíèÿ ïîãîëîâüÿ îëåíåé [2,3,4]. Â íàñòîÿùåå âðåìÿ íà
1 ÿíâàðÿ 2019 ãîäà ÷èñëåííîñòü ïîãîëîâüÿ îëåíåé âî âñåõ
êàòåãîðèÿõ õîçÿéñòâ Ðåñïóáëèêè Ñàõà (ßêóòèÿ) ñîñòàâëÿåò
âñåãî 146,4 òûñ. ãîëîâ, â òîì ÷èñëå ïîãîëîâüå îëåíåé â
ñåëüñêîõîçÿéñòâåííûõ îðãàíèçàöèÿõ, êðåñòüÿíñêèõ (ôåð-
ìåðñêèõ) õîçÿéñòâàõ - 142 òûñ. ãîëîâ. Íà 1 ÿíâàðÿ 2018 ãîäà
èõ ÷èñëåííîñòü ñîñòàâëÿëà îêîëî 156 òûñ. ãîëîâ. Îñíîâíûå
ïðè÷èíû ñîêðàùåíèÿ ïîãîëîâüÿ äîìàøíèõ ñåâåðíûõ îëå-
íåé ñâÿçàíû ñ ïàäåæîì æèâîòíûõ îò èñòîùåíèÿ, íèçêèì
äåëîâûì âûõîäîì (âûæèâàåìîñòüþ) ïðèïëîäà. Òàê, â 2019
ãîäó â ñðåäíåì ïî ðåñïóáëèêå â õîçÿéñòâàõ âûæèëè ÷óòü
ìåíüøå ïîëîâèíû ðîäèâøèõñÿ òåëÿò - 46,7% èëè 32 òûñ.
ãîëîâ. Â ðÿäå õîçÿéñòâ Êîëûìî-Èíäèãèðñêîé ãðóïïû ðàé-
îíîâ ýòîò ïîêàçàòåëü ñîñòàâëÿåò 18%. Èç ïðåäñòàâëåííûõ â
äàííîé ñòàòüå ìàòåðèàëîâ âèäíî, ÷òî ïðîòèâîáðóöåëëåç-
íûå ìåðîïðèÿòèÿ ïîçâîëèëè ñíèçèòü êîëè÷åñòâî ïîëîæè-
òåëüíî ðåàãèðóþùèõ íà áðóöåëëåç îëåíåé [1]. Ðåçóëüòàòû
ýïèçîîòîëîãè÷åñêîãî àíàëèçà ïî îáîñòðåíèÿ ýïèçîîòè÷åñ-
êîé ñèòóàöèè ïî áðóöåëëåçó ïðîèñõîäÿò, ïðåæäå âñåãî, â
ñòàäàõ äîìàøíèõ îëåíåé ïîêàçûâàåò, ÷òî â õîçÿéñòâàõ íå
äîëæíîì îáúåìå îñóùåñòâëÿþòñÿ äèàãíîñòè÷åñêèå èññëå-
äîâàíèÿ, à òàêæå ñóùåñòâóþò ïîñòîÿííûå êîíòàêòû äî-
ìàøíèõ îëåíåé ñ äèêèìè ñåâåðíûìè îëåíÿìè, â ïåðèîäû
ìèãðàöèè ïîñëåäíèõ ÷åðåç ïàñòáèùíûå òåððèòîðèè ýòèõ
õîçÿéñòâ [6,7].

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ ïðîâîäèëèñü îáùåïðèíÿòûìè ìåòîäà-
ìè ãåëüìèíòîëîãè÷åñêîãî âñêðûòèÿ, ãåëüìèíòîîâîñêîïèè
ôåêàëèé, ìåòîäîì íàòèâíîãî ìàçêà è ïîñëåäîâàòåëüíîãî
ïðîìûâàíèÿ, òðèõèíåëëîñêîïèè, èíòåíñèâíîñòü è ýêñòåí-
ñèâíîñòü èíâàçèè îïðåäåëÿëè êîëè÷åñòâåííûì ïîäñ÷åòîì
îáíàðóæåííûõ ãåëüìèíòîâ, ëè÷èíîê èëè ëàðâîöèñò, à òàê-
æå ïðîöåíòíûì îòíîøåíèåì èíâàçèðîâàííûõ ê îáùåìó
÷èñëó èññëåäîâàííûõ æèâîòíûõ. Îáùåå ñîñòîÿíèå îëåíåé
â ñòàäàõ îïðåäåëÿëè ìåòîäîì êëèíè÷åñêîãî îñìîòðà, ïðî-
âîäèëè â îáùåì çàãîíå êîðàëÿ, â ðàáî÷åé êàìåðå è íà
ñâîáîäíîì âûïàñå. Ñòåïåíè ðåàêöèè èíâàçèðîâàííûõ ãåëü-
ìèíòàìè æèâîòíûõ íà áðóöåëëåç îïðåäåëÿëè ðåçóëüòàòîì
ðåàêöèè íà ðîç-áåíãàë ïðîáó, ïîëîæèòåëüíóþ èëè îòðèöà-
òåëüíóþ ðåàêöèþ èññëåäîâàíèåì ñûâîðîòêè êðîâè êîìï-
ëåêñó ñåðîëîãè÷åñêèõ ðåàêöèé (ÐÍÃÀ, ÐÀ + ÐÑÊ) è â ÈÔÀ
ðåàêöèþ àããëþòèíàöèè â ïðîáèðêå, ðåàêöèþ ñâÿçûâàíèÿ
êîìïëåìåíòà.

Ðåçóëüòàòû èññëåäîâàíèÿ è îáñóæäåíèÿ

Èññëåäîâàíèþ ïîäâåðãàëèñü äîìàøíèå ñåâåðíûå îëå-
íè. Èññëåäîâàíèÿ íà ïàðàçèòàðíûå áîëåçíè ïðîâîäèëè â
òå÷åíèå ãîäà, çàðàæåííûìè ìíîãî÷èñëåííûìè âèäàìè è
êîëè÷åñòâîì ãåëüìèíòîâ áûëî âñå ïîãîëîâüå ñòàäà îëåíåé.
Â õîçÿéñòâàõ çàíèìàþùèõ ðàçâåäåíèåì äîìàøíèõ ñåâåð-
íûõ îëåíåé â Òóíäðîâîé, Ãîðíî-òàåæíîé è Þæíîé çîíàõ
ßêóòèè èíâàçèðîâàííûìè Echinococcus granulosus (larva)
(öèñòíûì ýõèíîêîêêîçîì) äî 17,2±0,17% èç ÷èñëà èññëåäî-
âàííûõ æèâîòíûõ. Êîëè÷åñòâî ýõèíîêîêêîâûõ öèñò íà
îäíîãî îëåíÿ êîëåáàëîñü îò 3 äî 5 ýêçåìïëÿðîâ. Âî âñåõ
õîçÿéñòâàõ áûëî 100% çàðàæåííîñòü êèøå÷íûìè íåìàòî-
äàìè íåñêîëüêèõ âèäîâ, öåñòîäàìè è ëè÷èíêàìè îâîäîâ
äâóõ âèäîâ [4,5]. Äëÿ èññëåäîâàíèÿ íàìè áûëî âûáðàíî 30

ãîëîâ (óáîéíûõ îëåíåé), â òå÷åíèå ãîäà çà íèìè âåëàñü
íàáëþäåíèå, ãäå óñòàíîâèëè, òî æèâîòíûå çàðàæåíû:

1. Ëè÷èíêàìè íîñîãëîòî÷íîãî îâîäà Cephenomyia
trompe çàðàæåíû 11 îëåíåé, êîëè÷åñòâî îáíàðóæåííûõ
ëè÷èíîê äî 187 ýêç. ó îäíîãî æèâîòíîãî, çàðàæåíû 36,6%;

2. Ëè÷èíêàìè ïîäêîæíîãî îâîäà Oedemagena tarandu
áûëè îáíàðóæåíû ó âñåõ 30 îëåíåé äî 56 ëè÷èíîê II è III
ñòàäèè ðàçâèòèÿ ó îäíîãî æèâîòíîãî, 100% çàðàæåííîñòü;

3. Cotylophoron skrjabini (Mizkewitsch, 1958) áûëè îá-
íàðóæåíû ó 8 îëåíåé äî 88 ýêç. ïàðàçèòîâ, ïðîöåíò çàðà-
æåííîñòè ñîñòàâëÿåò 26,6 %;

4. Paramphistomum cervi (Zeder, 1870) çàðàæåíû 3 îëå-
íÿ, ïðîöåíò çàðàæåííîñòè ñîñòàâèëî 10% èç ÷èñëà èññëåäî-
âàííûõ îëåíåé; áûëî îáíàðóæåíû äî 217 ýêç.ó îäíîãî
æèâîòíîãî;

5. Cysticercus parenchimatosa [T. parenchimatosa (larva)
Puschmenkov, 1945] îáíàðóæèëè ó 3 îëåíåé - 10%, ïî 10, 18
è 21 öèñòèöåðêà áûëè ëîêàëèçîâàíû â ïå÷åíè;

6. Cysticercus tarandi (T. tarandi (larva) Monies, 1879)
îáíàðóæåíû ó 4 îëåíåé (13,3%), â ìûøöàõ ïðè ñðåçå íà
áåäðåííûõ ìûøöàõ îáíàðóæèâàëè äî 5 è äî 18 ýêçåìïëÿ-
ðîâ öèñòèöåðêîâ â ñåðäå÷íîé ìóñêóëàòóðå;

7. Echinococcus granulosus (larva) (Batsch, 1786) ýõèíî-
êîêêîâûìè ïóçûðÿìè áûëè ïîðàæåíû 3 îëåíÿ, èç íèõ ó 1
îëåíÿ öèñòà áûëà â ïðàâîì ëåãêîì ñîäåðæàëà ìíîãî÷èñëåí-
íûå ïðîòîñêîëåêñû ãåëüìèíòà ðàçìåð öèñòû â äèàìåòðå
áûëî 8 ñì, ó 2 îëåíåé öèñòû íàõîäèëèñü â ïå÷åíè â êîëè÷å-
ñòâå 3 è 4 ýêç. è òàêæå ñîäåðæàëè ïðîòîñêîëåêñû ýõèíîêîê-
êà, ÷èñëî çàðàæåííîñòè ýõèíîêîêêîçîâ ñîñòàâèëî 10% èç
÷èñëà èññëåäîâàííûõ îëåíåé.

Ïàðàçèòèðóþò íåñêîëüêèõ âèäîâ íåìàòîä:
8. Ostertagia antipini (Mizkewitsch, 1950) ó 14 îëåíåé 48,1±1,6%;
9. Haemonchus contortus (Rudolphi, 1803) ó 10 - 34,6 ± 1,3%;
10. Trichocephalus skrjabini (Baskakov, 1924) 17- 57,2 ± 0,3 %;
11. Nematodirus skrjabini (Mizkewitsch, 1929) 26 - 88,7 ± 0,5 %;
12 Trichocephalus skrjabini (Baskakov, 1924) 6- 20%.

Åæåãîäíî 2 ðàçà â ãîä, ïðîâîäèòñÿ êîðàëèçàöèÿ, ñî-
ãëàñíà óòâåðæäåííîãî ãðàôèêà ïðåäñòàâèòåëÿìè ìåñòíîé
àäìèíèñòðàöèè, óïðàâëåíèÿ ñåëüñêîãî õîçÿéñòâà è ðóêîâî-
äèòåëÿìè îëåíåâîä÷åñêèõ îðãàíèçàöèé. Êîðàëèçàöèÿ, êàê
êîìïëåêñíàÿ çîîâåòåðèíàðíàÿ ìåðîïðèÿòèÿ ñîñòîèò èç âàê-
öèíàöèè, êàñòðàöèè, ðåçêè ðîãîâ è ïîäñ÷åòà ïîãîëîâüÿ, à
òàêæå ïðîâåäåíèÿ ïðîòèâîïàðàçèòàðíûõ ïðîôèëàêòè÷åñ-
êèõ è ëå÷åáíûõ ðàáîò.

Çà âðåìÿ ëåòíåé è îñåííåé êîðàëèçàöèè ïðîâîäèëè ðîç-
áåíãàë ïðîáó íà áðóöåëëåç. Ó âûáðàííûõ íàìè 30 ãîëîâ
èíâàçèðîâàííûõ ðàçíûìè âèäàìè ãåëüìèíòîâ è ëè÷èíêàìè
îâîäîâ îëåíåé ðåçóëüòàòû íà ðîç-áåíãàë ïðîáó ïîêàçàëè
ïîëîæèòåëüíóþ ðåàêöèþ, äàëüíåéøåå èññëåäîâàíèå ñûâî-
ðîòîê êðîâè îò æèâîòíûõ ñ ïîëîæèòåëüíî ðåàêöèåé, ïîêà-
çûâàëè îòðèöàòåëüíûå ðåçóëüòàòû, êàê ïî êîìïëåêñó ñåðî-
ëîãè÷åñêèõ ðåàêöèé (ÐÍÃÀ, ÐÀ + ÐÑÊ), òàê è â ÈÔÀ.

Â çàêëþ÷åíèè ñëåäóåò îòìåòèòü íåîáõîäèìîñòü íàó÷-
íî-îáîñíîâàííîãî îáåñïå÷åíèÿ ïðîâîäèìûõ ïðîòèâîïàðà-
çèòàðíûõ è ïðîòèâîáðóöåëëåçíûõ ìåðîïðèÿòèé ïðè ýòîì
îñîáîå âíèìàíèå ñëåäóåò îáðàòèòü íà ñâîåâðåìåííîå è
êà÷åñòâåííîå ïðîâåäåíèå äåãåëüìèíòèçàöèè ñ ïðèìåíåíè-
åì âûñîêîýôôåêòèâíûõ àíòèãåëüìèíòíûõ ïðåïàðàòîâ è ñ
ó÷åòîì êëèìàòà ðåãèîíà è ýïèçîîòè÷åñêîé ñèòóàöèè ïî
èíôåêöèîííûì è èíâàçèîííûì áîëåçíÿì â õîçÿéñòâàõ.
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Ðåçþìå. Íà ïðîòÿæåíèè 40 ëåò â Íàó÷íî-èññëåäîâà-
òåëüñêîì èíñòèòóòå ÑÊÇÍÈÂÈ - ôèëèàë ÔÃÁÍÓ ÔÐÀÍÖ,
ó÷¸íûå õèìèêè è âåòåðèíàðû èçó÷àþò íîâûå ñèíòåçèðî-
âàííûå âåùåñòâà, êîòîðûõ â ïðèðîäå íå ñóùåñòâóåò. Èññëå-
äîâàíèÿ íîâûõ ñèíòåçèðîâàííûõ âåùåñòâ, ïðîõîäÿò â íå-
ñêîëüêî ýòàïîâ: èññëåäîâàíèÿ íà íåñêîëüêî âèäîâ àêòèâíî-

The indigenous drug for the treatment
of mastitis
Kononenko K.N., Fetisov L.N., Zubenko A.A.,
Kovalenko A.V., Bodryakov A.N.
NCRSRVI-branch of FSBSC FRASC

Keywords: indigenous drug, mastitis, antibacterial
properties, Oleic acid amide.

Abstract. For 40 years at the Research Institute SKZNIVI
- a branch of FSBNU FRANC, scientists chemists and
veterinarians are studying new synthetic substances that do not
exist in nature. Researches of new synthesized substances, pass
in several stages: researches on several kinds of activity
(antibacterial, protistocidal, fungistic); researches on toxicity
(on laboratory animals) and therapeutic efficiency with departure
to the farm, which is approved by acts. Based on the data of
substance tests to ensure the effectiveness in treating certain
diseases of various pathologies (in this case, breast inflammation),
the selected substance becomes the main component in the
development of the drug. N-(3-dimethylaminopropyl) oleic
acid amide refers to cationic surfactants. Its research by well-
known and author's methods lasted more than 5 years. On the
basis of oleic acid amide, a new domestic antimastitic drug
AOCVET was developed. Previously, on the basis of this
substance, a drug was invented to treat cows with endometritis
of different etiologies. At stage-by-stage research of the
preparation it was found out that the preparation is low-toxic
(almost harmless) has antibacterial, anti-inflammatory and
reparative properties. In addition, the drug is economically
viable for different dairy farms. The activity of AOQUET with
gold staphylococcus aureus was 40 mm, with E. coli 31 mm (by
diffusion into agar). The therapeutic efficiency of the new
domestic preparation AOQUET, in the treatment of cows with
various complicated breast pathologies, amounted to 85 - 95%.
The invented preparation AOCWET of domestic origin by
veterinary specialists proved to be effective in treatment of cows
with mastitis of various forms. The final stage of the drug
research was obtaining a patent for the method of mastitis
treatment in animals (patent ¹2711195). The conducted
researches speak about the prospects of searching for substances
to create new domestic preparations for treatment of diseases of
various obstetric and gynecological pathologies for farm animals.
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Табл. 1. Антибактериальная активность препарата АОКВЕТ с 

препаратами сравнения, определенная методом диффузии в агар 

Table 1. Antimicrobial activity of AOKVET with comparison 

preparations determined by diffusion into agar 

Препарат E. coli F-50 St. aureus 6538-P 

АОКВЕТ 40 мм 31 мм 

Фуразолидон 35 мм 30 мм 

Ципрофлоксацин 35 мм 31 мм 

ñòè (àíòèáàêòåðèàëüíóþ, ïðîòèñòîöèäíóþ, ôóíãèñòàòè÷åñ-
êóþ); èññëåäîâàíèå íà òîêñè÷íîñòü (íà ëàáîðàòîðíûõ æè-
âîòíûõ) è òåðàïåâòè÷åñêóþ ýôôåêòèâíîñòü ñ âûåçäîì â
õîçÿéñòâî, êîòîðûé óòâåðæäàåòñÿ àêòàìè. Íà îñíîâàíèè
äàííûõ èññëåäîâàíèé âåùåñòâ, ÷òîáû óáåäèòñÿ â ýôôåê-
òèâíîñòè ïðè ëå÷åíèè îïðåäåëåííûõ çàáîëåâàíèÿõ ðàçëè÷-
íîé ïàòîëîãèè (â äàííîì ñëó÷àå âîñïàëåíèå ìîëî÷íîé
æåëåçû), îòîáðàííîå âåùåñòâî ñòàíîâèòñÿ îñíîâíûì êîì-
ïîíåíòîâ ïðè ðàçðàáîòêå ïðåïàðàòà. N-(3-äèìåòèëàìèíîï-
ðîïèë) àìèä îëåèíîâîé êèñëîòû îòíîñèòñÿ ê êàòèîííûì
ïîâåðõíîñòíî-àêòèâíûì âåùåñòâàì. Åãî èññëåäîâàíèå ïî
îáùåèçâåñòíûì è àâòîðñêèì ìåòîäèêàì  äëèëîñü áîëåå 5
ëåò. Íà îñíîâå àìèäà îëåèíîâîé êèñëîòû ðàçðàáîòàí íîâûé
îòå÷åñòâåííûé ïðîòèâîìàñòèòíûé ïðåïàðàò ÀÎÊÂÅÒ. Ðà-
íåå íà îñíîâå äàííîãî âåùåñòâà áûë èçîáðåòåí ïðåïàðàò
äëÿ ëå÷åíèÿ êîðîâ ñ ýíäîìåòðèòàìè ðàçëè÷íîé ýòèîëîãèè.
Ïðè ïîýòàïíîì èññëåäîâàíèè ïðåïàðàòà âûÿñíèëè, ÷òî
ïðåïàðàò ÿâëÿåòñÿ ìàëîòîêñè÷íûì (ïðàêòè÷åñêè áåçâðåä-
íûì) èìååò àíòèáàêòåðèàëüíîå, ïðîòèâîâîñïàëèòåëüíîå è
ðåïàðàòèâíîå ñâîéñòâàìè. Êðîìå òîãî ïðåïàðàò ýêîíîìè-
÷åñêè îáîñíîâàííûì äëÿ ðàçíûõ ìîëî÷íûõ õîçÿéñòâ. Àê-
òèâíîñòü ïðåïàðàòà ÀÎÊÂÅÒ â îòíîøåíèè çîëîòèñòîãî
ñòàôèëîêîêêà ñîñòàâèëà 40 ìì, â îòíîøåíèè êèøå÷íîé
ïàëî÷êè 31 ìì (ìåòîäîì äèôôóçèè â àãàð). Òåðàïåâòè÷åñ-
êàÿ ýôôåêòèâíîñòü íîâîãî îòå÷åñòâåííîãî ïðåïàðàòà ÀÎÊ-
ÂÅÒ, ïðè ëå÷åíèè êîðîâ ñ ðàçëè÷íûìè îñëîæíåííûìè
ïàòîëîãèÿìè ìîëî÷íîé æåëåçû, ñîñòàâèëà äî 85 - 95%.

Èçîáðåòåííûé ïðåïàðàò ÀÎÊÂÅÒ îòå÷åñòâåííîãî ïðî-
èñõîæäåíèÿ âåòåðèíàðíûìè ñïåöèàëèñòàìè ïðîÿâèë ñåáÿ
ýôôåêòèâíûì, ïðè ëå÷åíèè êîðîâ áîëüíûõ ìàñòèòàìè ðàç-
ëè÷íûõ ôîðì. Ôèíàëüíûì ýòàïîì èññëåäîâàíèÿ ïðåïàðàòà
áûëî ïîëó÷åíèå ïàòåíòà íà ñïîñîá ëå÷åíèÿ ìàñòèòîâ ó
æèâîòíûõ (ïàòåíò ¹2711195). Ïðîâåäåííûå èññëåäîâàíèÿ
ãîâîðÿò î ïåðñïåêòèâíîñòè ïîèñêà âåùåñòâ, äëÿ ñîçäàíèÿ
íîâûõ îòå÷åñòâåííûõ ïðåïàðàòîâ äëÿ ëå÷åíèÿ çàáîëåâàíèé
ðàçëè÷íîé àêóøåðñêî-ãèíåêîëîãè÷åñêîé ïàòîëîãèè äëÿ
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ.

Ââåäåíèå

Ôàðìàêîëîãèÿ íîâîãî âðåìåíè ñòðåìèòåëüíî ðàçâèâà-
åòñÿ â ìåäèöèíå è âåòåðèíàðèè, íî òàê ñëîæèëîñü, ÷òî
ïðåïàðàòû îòå÷åñòâåííîãî ïðîèçâîäñòâà óòðà÷èâàþò ñâîþ
àêòóàëüíîñòü. Òàêàÿ ïðîáëåìà ñòàëà ðàçâèâàòüñÿ èç-çà èì-
ïîðòà ëåêàðñòâåííûõ ïðåïàðàòîâ äðóãèõ ñòðàí â Ðîññèþ.
Ãëàâíàÿ ïðîáëåìà äàæå íå â èìïîðòå, à â òîì, ÷òî ïðåäîñ-
òàâëÿåìûå ñîâðåìåííûå ïðåïàðàòû ñîõðàíÿþò ó ìèêðîîð-
ãàíèçìîâ ñïîñîáíîñòü ê ðàçâèòèþ ëåêàðñòâåííîé óñòîé÷è-
âîñòè, ÷òî çà÷àñòóþ âåä¸ò ê íå ýôôåêòèâíîìó ëå÷åíèþ è
ïðîÿâëåíèþ ïîáî÷íûõ äåéñòâèé íà îðãàíèçì ÷åëîâåêà èëè
æèâîòíûõ [2].

Â íàó÷íî-èññëåäîâàòåëüñêîì âåòåðèíàðíîì èíñòèòóòå
(ÑÊÇÍÈÂÈ - ôèëèàë ÔÃÁÍÓ ÔÐÀÍÖ), óæå áîëåå 40 ëåò
ó÷åíûå õèìèêè è âåòåðèíàðû çàíèìàþòñÿ èññëåäîâàíèÿìè
ïî ñîçäàíèþ ëåêàðñòâ, äëÿ æèâîòíûõ ðàçíûõ âèäîâ. Ïðåäëî-
æåíû ïðîèçâîäíûå ãåòåðîöèêëè÷åñêèõ ñîåäèíåíèé; à òàêæå
íîâûå êàòèîííûå ïîâåðõíîñòíî-àêòèâíûå âåùåñòâà [4].

Àêòèâíî - äåéñòâóþùèå âåùåñòâà (ÀÄÂ) ñîäåðæàùèå-
ñÿ â ïðåïàðàòàõ  íå ñóùåñòâóþò â ïðèðîäå, íî áûëè âïåðâûå
ñèíòåçèðîâàíû â ÑÊÇÍÈÂÈ, ïî îðèãèíàëüíûì ìåòîäèêàì
ä.á.í. Çóáåíêî À.À.

Ó÷åíûå íàøåãî èíñòèòóòà âñåãäà çàèíòåðåñîâàíû â
ðàçðàáîòêå íîâûõ ïðåïàðàòîâ äëÿ ðàçëè÷íûõ çàáîëåâàíèé
ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ. Ìû ïðåäïîëîæèëè, ÷òî
âûñîêàÿ àíòèìèêðîáíàÿ àêòèâíîñòü ïðîâåðåííûõ íàìè
ñîåäèíåíèé â îòíîøåíèè ïàòîãåííîé è óñëîâíî-ïàòîãåí-
íîé ìèêðîôëîðû in vitro âêóïå ñ íèçêîé òîêñè÷íîñòüþ äëÿ
ëàáîðàòîðíûõ æèâîòíûõ äàþò îñíîâàíèå íà ïðîâåäåíèå
äîïîëíèòåëüíûõ èññëåäîâàíèé, êîòîðûå îïðåäåëèëè áû,
êàêèå èç âåùåñòâ ìîãóò áûòü èñïîëüçîâàíû ïðè ðàçðàáîòêå
íîâûõ ïðåïàðàòîâ. Ñîåäèíåíèÿ, ïîäàâëÿþùèå ïàòîãåííóþ
è óñëîâíî-ïàòîãåííóþ ìèêðîôëîðó ïðèìåíÿþò ïðè ëå÷å-
íèè ìàñòèòîâ è ýíäîìåòðèòîâ. Ïîýòîìó áûëî áû ðàçóìíî
èñïûòàòü íàøè ñîåäèíåíèÿ íà æèâîòíûõ ïðè àêóøåðñêî-
ãèíåêîëîãè÷åñêèõ çàáîëåâàíèÿõ.

Îäíèì èç òàêèõ âåùåñòâ ÿâëÿåòñÿ N-(3-äèìåòèëàìè-
íîïðîïèë) àìèä îëåèíîâîé êèñëîòû, íà îñíîâå êîòîðîãî
áûë ðàçðàáîòàí ïðåäëàãàåìûé íàìè ïðåïàðàò "ÀÎÊÂÅÒ"
äëÿ ëå÷åíèÿ êîðîâ áîëüíûõ ìàñòèòàìè ðàçíîé ýòèîëîãèè.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ ïî èçó÷åíèþ íîâîãî âåùåñòâà ïðîâîäè-
ëèñü â ÑÊÇÍÈÂÈ - ôèëèàë ÔÃÁÍÓ ÔÐÀÍÖ ïî ñïåöèàëü-
íûì ìåòîäèêàì, êîòîðûå ðàçðàáîòàíû ïîä ðóêîâîäñòâîì
ä.á.í. Çóáåíêî À.À.

Â êà÷åñòâå òåñò-êóëüòóð äëÿ ïðîâåðêè àíòèìèêðîáíîé
àêòèâíîñòè ïðåïàðàòîâ  èñïîëüçîâàëè äâà ñòàíäàðòíûõ
øòàììà áàêòåðèé Staphylococcus aureus 6538-P, Escherichia
coli F-50 (ïîëåâîé øòàìì), ïðèìåíÿþùèåñÿ  äëÿ îïðåäåëå-
íèÿ àíòèìèêðîáíîé àêòèâíîñòè õèìèîòåðàïåâòè÷åñêèõ
ïðåïàðàòîâ.

Äëÿ ïðåäâàðèòåëüíîé îöåíêè àíòèáàêòåðèàëüíîé àê-
òèâíîñòè ñîåäèíåíèé ïðèìåíÿëè ìåòîä äèôôóçèè â àãàð,
àêòèâíîñòü ïðåïàðàòîâ îöåíèâàëè ïî âåëè÷èíå çîíû çàäåð-
æêè ðîñòà êóëüòóðû â ìì, à òàêæå â ïðîöåíòàõ (%) îò
âåëè÷èíû àêòèâíîñòè ïðåïàðàòîâ ñðàâíåíèÿ (öèïðîôëîê-
ñàöèí è ôóðàçîëèäîí).

Òåðàïåâòè÷åñêóþ àêòèâíîñòü ïðåïàðàòà èññëåäîâàëè â
õîçÿéñòâå ÑÏÊ-êîëõîç "Êîëîñ" Íåêëèíîâñêîãî ðàéîíà,
Ðîñòîâñêîé îáëàñòè. Äëÿ îïûòà áûëî îòîáðàíî âñåãî 20
ãîëîâ êðóïíîãî ðîãàòîãî ñêîòà áîëüíûõ ðàçíûìè ôîðìàìè
ìàñòèòà. Æèâîòíûõ ðàçäåëèëè íà 2 ãðóïïû. Â ïåðâîé ãðóï-
ïå áîëüíûõ æèâîòíûõ êëèíè÷åñêèì è ñóáêëèíè÷åñêèì
ìàñòèòîì ëå÷èëè ïðåïàðàòîì ÀÎÊÂÅÒ, âî âòîðîé ãðóïïå
áîëüíûõ æèâîòíûõ êëèíè÷åñêèì è ñóáêëèíè÷åñêèì ìàñòè-
òîì ëå÷èëè ïðåäëàãàåìûì â õîçÿéñòâå ïðåïàðàòîì Ìàñòè-
ñàí-À. Ðåçóëüòàòû èññëåäîâàíèé ó÷èòûâàëè ïî ñðîêàì ëå-
÷åíèÿ  ïðåïàðàòàìè áîëüíûõ æèâîòíûõ è êðàòíîñòè  èõ
ââåäåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèé

Ïðåïàðàò ÀÎÊÂÅÒ ðàçðàáîòàí ó÷åíûìè ÑÊÇÍÈÂÈ äëÿ
ëå÷åíèÿ êîðîâ áîëüíûõ ìàñòèòàìè ðàçëè÷íîé ýòèîëîãèè. Â
ñîñòàâ ïðåïàðàòà âõîäÿò: àìèä îëåèíîâîé êèñëîòû 0,5 %;
ïîëèâèíèëîâûé ñïèðò 2,5 % è äèñòèëëèðîâàííàÿ âîäà äî 100
%. Ïðåïàðàò îáëàäàåò, øèðîêèì ñïåêòðîì äåéñòâèÿ èìååò
àíòèáàêòåðèàëüíûå è ïðîòèâîâîñïàëèòåëüíûå ñâîéñòâà, íå
òîêñè÷åí äëÿ æèâîòíûõ, íå îêàçûâàåò ïîáî÷íûõ ýôôåêòîâ
íà îðãàíèçì. Èìååòñÿ ïàòåíò íà èçîáðåòåíèå ¹2711195
"Ñïîñîá ëå÷åíèÿ ìàñòèòîâ ó æèâîòíûõ" [3].

Àêòèâíî äåéñòâóþùèì âåùåñòâîì ïðåïàðàòà ÀÎÊÂÅÒ
ÿâëÿåòñÿ àìèä îëåèíîâîé êèñëîòû, êîòîðîãî â ïðèðîäå íå
ñóùåñòâóåò. Ïðîèñõîæäåíèå ïðåïàðàòà áûëî ñèíòåòè÷åñ-
êèì. Ýòî âåùåñòâî îêàçàëîñü äîñòàòî÷íî óíèêàëüíûì è íà
åãî îñíîâå ðàçðàáîòàí ïîäîáíûé ïðåïàðàò äëÿ ëå÷åíèÿ
êîðîâ áîëüíûõ ýíäîìåòðèòàìè, êîòîðûé ïðåäñòàâëåí òàê-
æå ëàáîðàòîðèåé  õèìè÷åñêîãî ñèíòåçà ÑÊÇÍÈÂÈ [1].

Ïðåïàðàò ÀÎÊÂÅÒ áûë ïðîâåðåí íà àíòèáàêòåðèàëü-
íóþ àêòèâíîñòü â îòíîøåíèè ìèêðîîðãàíèçìîâ E. coli F-50
è St. aureus 6538-P, ÿâëÿþùèåñÿ îïðåäåëÿþùèìè ïðè÷èíà-
ìè ïðè âîçíèêíîâåíèè ìàñòèòîâ ó êîðîâ, ñ ïðåïàðàòàìè
ñðàâíåíèÿ "öèïðîôëîêñàöèíîì" è "ôóðàçîëèäîíîì" êîòî-
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Таблица 2. Терапевтическая эффективность препарата АОКВЕТ при разных формах мастита у коров  

в сравнении с препаратом Мастисан-А 

Table 2. Therapeutic efficacy of AOKVET in different mastitis forms in cows compared to Mastisan-A 
Препарат Форма мастита Кол-во 

коров 

Срок лече-

ния дн. 

Кратность введения 

препарата % 

Терапевтическая 

эффективность, % 

 

 АОКВЕТ 

Суб-

клинический 

6 3 6,2 95,2 

 Гнойно- 

катаральный 

4 4 8,0 86,3 

 

 Мастисан-А 

 

Суб-

клинический 

7 4-5 8,4 80,2 

 Гнойно- 

катаральный 

3 5-6 10,0 69,5 

ðûå îòíîñÿòñÿ ê àíòèáàêòåðèàëüíûì ïðåïàðàòàì. Ðåçóëüòà-
òû èññëåäîâàíèÿ ïðåäñòàâëåíû â òàáëèöå 1.

Ïðè îïðåäåëåíèè àíòèáàêòåðèàëüíîé àêòèâíîñòè ïðå-
ïàðàòà ÀÎÊÂÅÒ ñ ïðåïàðàòàìè ñðàâíåíèÿ óñòàíîâëåíî,
÷òî ïðåïàðàò èìååò ïîêàçàòåëü âûøå, ÷åì àíòèáèîòèê öèï-
ðîôëîêñàöèí è íèòðîôóðàíîâûé ïðåïàðàò ôóðàçîëèäîí â
îòíîøåíèè êèøå÷íîé ïàëî÷êè, à â îòíîøåíèè çîëîòèñòîãî
ñòàôèëîêîêêà ïðåïàðàò ÀÎÊÂÅÒ ðàâåí ïî àêòèâíîñòè öèï-
ðîôëîêñàöèíà è ôóðàçîëèäîíà.

Äëÿ îïðåäåëåíèÿ òåðàïåâòè÷åñêîé ýôôåêòèâíîñòè ïðå-
ïàðàòà ÀÎÊÂÅÒ ïðîâåëè ñðàâíèòåëüíóþ õàðàêòåðèñòèêó ñ
ïðåïàðàòîì Ìàñòèñàí-À â ñîñòàâå, êîòîðîãî èñïîëüçóåòñÿ
êîìáèíàöèÿ àíòèáèîòèêîâ ñòðåïòîìèöèíà, ïåíèöèëëèíà è
ñóëüôàíèëàìèäà ñóëüôàäèìåçèíà. Ìàñòèñàí-À ïðèìåíÿ-
åòñÿ â õîçÿéñòâå Íåêëèíîâñêîãî ðàéîíà ÑÏÊ-êîëõîçà "Êî-
ëîñ" äëÿ ëå÷åíèÿ êîðîâ ñ ðàçíûìè ôîðìàìè ìàñòèòîâ. Â
õîäå ðåêîãíîñöèðîâî÷íûõ èññëåäîâàíèé èñïûòàëè äåé-
ñòâèå ïðåïàðàòà è ïðè íåêîòîðûõ ôîðìàõ êëèíè÷åñêè âû-
ðàæåííîãî ìàñòèòà.

Ìàñòèñàí-À èìååò ðÿä íåäîñòàòêîâ: âî-ïåðâûõ, ñîäåð-
æèò àíòèáèîòèêè ê êîòîðûì ó ìèêðîîðãàíèçìîâ óæå ñóùå-
ñòâóåò ðåçèñòåíòíîñòü; âî-âòîðûõ, àíòèáèîòèêè çàãðÿçíÿ-
þò ìîëîêî, ïåðèîä îæèäàíèÿ äëÿ äàííîãî ïðåïàðàòà ñî-
ñòàâëÿåò áîëåå òð¸õ ñóòîê (âûâåäåíèå èç îðãàíèçìà â òå÷å-
íèå 3 ñóòîê ïîñëå ïîñëåäíåãî ââåäåíèÿ).

Òàêèì îáðàçîì, ïðè ëå÷åíèè ñåðîçíî-êàòàðàëüíîãî
ìàñòèòà ó êîðîâ ïðåïàðàòîì ÀÎÊÂÅÒ òåðàïåâòè÷åñêàÿ
ýôôåêòèâíîñòü âûøå íà 15%, à êðàòíîñòü ââåäåíèÿ ïðåïà-
ðàòà íà 2 ââåäåíèÿ ìåíüøå, ÷åì ó Ìàñòèñàíà-À.

Ïðè ëå÷åíèè ãíîéíî-êàòàðàëüíîãî ìàñòèòà ó êîðîâ
ïðåïàðàòîì ÀÎÊÂÅÒ òåðàïåâòè÷åñêàÿ ýôôåêòèâíîñòü âûøå
íà 16,8%, à êðàòíîñòü ââåäåíèÿ ïðåïàðàòà íà 2 ââåäåíèÿ
ìåíüøå ÷åì ó Ìàñòèñàíà-À.

Ñðîê ëå÷åíèÿ ñåðîçíî-êàòàðàëüíîãî è ãíîéíî-êàòàðàëü-
íîãî ìàñòèòà ó êîðîâ ïðåïàðàòîì ÀÎÊÂÅÒ ñîñòàâèë, íà 1
äåíü ìåíüøå, ÷åì ïðè ëå÷åíèè Ìàñòèñàíîì-À.

Çàêëþ÷åíèå

Ïðåäëàãàåìûé ïðåïàðàò íåàíòèáèîòè÷åñêîãî ïðîèñ-
õîæäåíèÿ ÀÎÊÂÅÒ, â õîäå èññëåäîâàíèé ïðîÿâèë ñâîþ
ýôôåêòèâíîñòü ïðè ëå÷åíèè êîðîâ, áîëüíûõ ñóáêëèíè÷åñ-

êèì ìàñòèòîì, äî 95%, ïðè ëå÷åíèè êîðîâ ñ êëèíè÷åñêèì
ìàñòèòîì - äî 86%.

Ñîñòàâ äàííîãî ïðåïàðàòà ÀÎÊÂÅÒ ïîäõîäèò è äëÿ
íàðóæíîãî ïðèìåíåíèÿ äëÿ ïðîôèëàêòèêè ìàñòèòîâ â ñóõî-
ñòîéíûé ïåðèîä. Ïðè íàíåñåíèè ïðåïàðàòà íà ïîâåðõíîñòü
ñîñêîâ è êîæó âûìåíè îáðàçóåòñÿ ïë¸íêà, êîòîðàÿ ñîõðàíÿ-
åòñÿ äî 7 äíåé. Ïëåíêà çàùèùàåò ìîëî÷íûå äîëè îò ïîïà-
äàíèÿ ïûëè è ìèêðîáîâ â ìîëî÷íóþ æåëåçó, ÷òî ïðåäîòâðà-
ùàåò ðàçâèòèå ñóáêëèíè÷åñêîãî ìàñòèòà â ñóõîñòîéíûé
ïåðèîä.
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Ðåçþìå. Â ïîñëåäíèå ãîäû îòìå÷àåòñÿ óñèëåíèå òåõíî-
ãåííîãî âîçäåéñòâèÿ ÷åëîâåêà íà ýêîñèñòåìû, óâåëè÷åíèå
êðóãîâîðîòà õèìè÷åñêèõ ýëåìåíòîâ â ïðèðîäíûõ êîìïëåê-
ñàõ, â òîì ÷èñëå â àãðîáèîöåíîçàõ. Ñóùåñòâåííî óâåëè÷è-
ëîñü ïîñòóïëåíèå òÿæåëûõ ìåòàëëîâ â îêðóæàþùóþ ñðåäó
è ïî ïèùåâîé öåïî÷êå â îðãàíèçì ÷åëîâåêà. Èçâåñòíî, ÷òî
70% âñåõ ÷óæåðîäíûõ âåùåñòâ ïîïàäàåò â îðãàíèçì ÷åëî-
âåêà ñ ïèùåé, ïîýòîìó ïðîáëåìà áåçîïàñíîñòè ïðîäóêöèè
â íàñòîÿùåå âðåìÿ ïðèîáðåòàåò îñîáóþ îñòðîòó è àêòóàëü-
íîñòü. Ïî ñòàòèñòè÷åñêèì äàííûì, â ñðåäíåì æèòåëü ðåñ-
ïóáëèêè ïîòðåáëÿåò â ãîä äî 48 êã ìÿñà (61% îò íîðìû).
Îäíàêî  èç îáùåãî îáú¸ìà ïîòðåáëÿåìîé íàñåëåíèåì ìÿñ-
íîé ïðîäóêöèè, óäåëüíûé âåñ ïðîäóêòà ñîáñòâåííîãî ïðî-
èçâîäñòâà ñîñòàâëÿåò íå áîëåå 37%. Ïðè ýòîì çíà÷èòåëüíàÿ
÷àñòü ìÿñíîé ïðîäóêöèè ñîáñòâåííîãî ïðîèçâîäñòâà ïðî-
èçâîäèòñÿ â ëè÷íûõ ïîäñîáíûõ õîçÿéñòâàõ. Îñíîâíûìè
ïðîèçâîäèòåëÿìè ìÿñà â ðåñïóáëèêå ÿâëÿþòñÿ æèâîòíî-
âîä÷åñêèå õîçÿéñòâà, ðàñïîëîæåííûå â Ëåíî-Àìãèíñêîé è
Âèëþéñêîé çîíàõ. Îäíàêî áîëüøàÿ ÷àñòü óïîòðåáëÿåìîé
íàñåëåíèåì ìÿñíîé ïðîäóêöèè ïîñòóïàåò èç-çà ïðåäåëîâ
ðåñïóáëèêè.  Ãåîãðàôèÿ çàâîçà â ðåñïóáëèêó ìÿñà è ìÿñíîé
ïðîäóêöèè âåñüìà îáøèðíà è îõâàòûâàåò íå òîëüêî ðåãèî-

Content of heavy metals in beef in
dependence from biogeoprovintio
of Yakutia
Koryakina L.P.1, Grigorieva N.N.1,
Pavlova A.I1., Pavlova S.P.2
1"Arctic state agrotechnological university",
2Department of veterinary science of the Sakha (Yakutia)
Republic Yakutsk, Russia
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Abstract. In recent years strengthening of technogenic
impact of the person on ecosystems, increase in circulation of
chemical elements in natural complexes, including in
agrobiocenoses is noted. Significantly intake of heavy metals to
the environment and on a food chain in a human body increased.
It is known that 70% of all alien substances get into a human
body with food therefore security of products acquires special
sharpness and relevance now.

According to statistical data, on average the inhabitant of
the republic consumes up to 48 kg of meat (61% of norm) in a
year. However from the total amount of the meat products
consumed by the population, the specific weight of a product of
own production is no more than 37%. At the same time a
considerable part of meat products of own production is made
in personal subsidiary farms. The main producers of meat in the
republic are the livestock farms located in Leno-Amginsky and
Vilyuysk areas. However the most part of the meat products
used by the population arrives because of borders of the
republic. The delivery geography to the republic of meat and
meat products is very extensive and covers not only regions of
Russia, but also foreign countries, such as Germany, France,
Spain, the USA, Denmark, China and Brazil. It is established
that accumulation and distribution of compounds of heavy
metals in bodies and tissues of animals directly depends on an
ecological situation of the region in which they are grown up.
The greatest ecological danger to production of meat is
constituted by such heavy metals as lead, cadmium and copper
which collect in bodies and tissues of animals for a food chain:
soil-water-plant-animal. So, quantity cadmium - the containing
connections in bodies and tissues of the horses who are grown
up in suburban farms of Yakutsk in 6 times more than in the
zherebyatena from other territories of the republic. Besides, at
horses from suburban farms of Yakutsk the considerable content
of compounds of cadmium in pulmonary fabric was revealed
that indicates an aerogenic way of receipt of this toksikant to an
organism of animals. In the conditions of Yakutia in an organism
of the Yakut horses the main bodies stores of compounds of
mercury, lead and cadmium are kidneys and a liver. In significant
amounts lead collects also in a bone tissue. It is revealed that in
an organism of horses cadmium accumulates in tens times
more, than at cattle which is grown up in the same farms. At the
same time the number of compounds of mercury, lead and
cadmium in bodies and tissues of adult individuals are more,
than at young growth. It demonstrates to constant receipt and
accumulation of toksikant in an organism of animals and their
slow removal
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íû Ðîññèè, íî è çàðóáåæíûå ñòðàíû, òàêèå êàê Ãåðìàíèÿ,
Ôðàíöèÿ, Èñïàíèÿ, ÑØÀ, Äàíèÿ, Êèòàé è Áðàçèëèÿ.

Óñòàíîâëåíî, ÷òî íàêîïëåíèå è ðàñïðåäåëåíèå ñîåäè-
íåíèé òÿæåëûõ ìåòàëëîâ â îðãàíàõ è òêàíÿõ æèâîòíûõ
íàïðÿìóþ çàâèñèò îò ýêîëîãè÷åñêîé ñèòóàöèè ðåãèîíà, â
êîòîðîì îíè âûðàùåíû. Íàèáîëüøóþ ýêîëîãè÷åñêóþ îïàñ-
íîñòü äëÿ ïðîèçâîäñòâà ìÿñà ïðåäñòàâëÿþò òàêèå òÿæåëûå
ìåòàëëû êàê ñâèíåö, êàäìèé è ìåäü, êîòîðûå íàêàïëèâàþò-
ñÿ â îðãàíàõ è òêàíÿõ æèâîòíûõ ïî ïèùåâîé öåïè: ïî÷âà-
âîäà-ðàñòåíèÿ-æèâîòíîå. Òàê, êîëè÷åñòâî êàäìèé-ñîäåð-
æàùèõ ñîåäèíåíèé â îðãàíàõ è òêàíÿõ ëîøàäåé, âûðàùåí-
íûõ â ïðèãîðîäíûõ õîçÿéñòâàõ ã. ßêóòñêà â 6 ðàç áîëüøå,
÷åì â æåðåáÿòèíå èç äðóãèõ òåððèòîðèé ðåñïóáëèêè. Êðîìå
òîãî, ó ëîøàäåé èç ïðèãîðîäíûõ õîçÿéñòâ ã. ßêóòñêà áûëî
âûÿâëåíî çíà÷èòåëüíîå ñîäåðæàíèå ñîåäèíåíèé êàäìèÿ â
ëåãî÷íîé òêàíè, ÷òî óêàçûâàåò íà àýðîãåííûé ïóòü ïîñòóï-
ëåíèÿ ýòîãî òîêñèêàíòà â îðãàíèçì æèâîòíûõ. Â óñëîâèÿõ
ßêóòèè â îðãàíèçìå ÿêóòñêèõ ëîøàäåé îñíîâíûìè îðãàíà-
ìè-íàêîïèòåëÿìè ñîåäèíåíèé ðòóòè, ñâèíöà è êàäìèÿ ÿâëÿ-
þòñÿ ïî÷êè è ïå÷åíü. Òàêæå â çíà÷èòåëüíûõ êîëè÷åñòâàõ
ñâèíåö íàêàïëèâàåòñÿ è â êîñòíîé òêàíè.  Âûÿâëåíî, ÷òî â
îðãàíèçìå ëîøàäåé êàäìèé àêêóìóëèðóåòñÿ â äåñÿòêè ðàç
áîëüøå, ÷åì ó êðóïíîãî ðîãàòîãî ñêîòà, âûðàùåííîãî â òåõ
æå õîçÿéñòâàõ. Ïðè ýòîì êîëè÷åñòâî ñîåäèíåíèé ðòóòè,
ñâèíöà è êàäìèÿ â îðãàíàõ è òêàíÿõ âçðîñëûõ îñîáåé áîëü-
øå, ÷åì ó ìîëîäíÿêà. Ýòî ñâèäåòåëüñòâóåò î ïîñòîÿííîì
ïîñòóïëåíèè è íàêîïëåíèè òîêñèêàíòîâ â îðãàíèçìå æè-
âîòíûõ è ìåäëåííîì èõ âûâåäåíèè.

Ââåäåíèå

Â íàñòîÿùåå âðåìÿ â ñâÿçè ñ ãëîáàëèçàöèåé ìèðîâîé
ýêîíîìèêè è óâåëè÷åíèåì òåìïîâ ðàçâèòèÿ òÿæåëîé ïðî-
ìûøëåííîñòè ðåçêî óõóäøèëîñü ýêîëîãè÷åñêîå ñîñòîÿíèå
îêðóæàþùåé ñðåäû è óñëîâèÿ äëÿ áèîëîãè÷åñêîé æèçíè
æèâûõ ñóùåñòâ. Ñðåäè ìíîæåñòâà îðãàíè÷åñêèõ è íåîðãà-
íè÷åñêèõ âåùåñòâ, ïîïàäàþùèõ â ïðèðîäó, òÿæåëûå ìåòàë-
ëû çàíèìàþò îñîáîå ìåñòî, ïîñêîëüêó îáëàäàþò âûðàæåí-
íûì ìóòàãåííûì è òîêñè÷åñêèì ýôôåêòîì,  íå ðàçëàãàþò-
ñÿ, ìîãóò âêëþ÷àòüñÿ â ïèùåâûå öåïè è àêêóìóëèðîâàòüñÿ
â æèâûõ îðãàíèçìàõ [6, 1]. Íàèáîëüøóþ îïàñíîñòü òÿæå-
ëûå ìåòàëëû ïðåäñòàâëÿþò äëÿ ÷åëîâåêà è ñåëüñêîõîçÿé-
ñòâåííûõ æèâîòíûõ, âûçûâàÿ íàðóøåíèå ìåòàáîëèçìà,
íåîáðàòèìûå èçìåíåíèÿ â îðãàíèçìå, ÿâëÿþòñÿ ôàêòîðàìè
ñíèæåíèÿ ïðîäóêòèâíîñòè æèâîòíûõ è óõóäøåíèÿ êà÷å-
ñòâà æèâîòíîâîä÷åñêîé ïðîäóêöèè [3, 4].

Èçâåñòíî, ÷òî äî 70% âñåõ êñåíîáèîòèêîâ ïîñòóïàåò â
æèâîé îðãàíèçì ñ ïèùåé. Ñðåäè êñåíîáèîòèêîâ âàæíîå
ìåñòî çàíèìàþò òÿæåëûå ìåòàëëû è èõ ñîëè, êîòîðûå â
áîëüøèõ êîëè÷åñòâàõ âûáðàñûâàþòñÿ â îêðóæàþùóþ ñðå-
äó. Ê íèì îòíîñÿòñÿ èçâåñòíûå òîêñè÷íûå ìèêðîýëåìåíòû
(ñâèíåö, êàäìèé, õðîì, ðòóòü, àëþìèíèé è äð.) è ýññåíöèàëü-
íûå ìèêðîýëåìåíòû (æåëåçî, öèíê, ìåäü, ìàðãàíåö è äð.) [7].

Èçâåñòíî, ÷òî ïðèìåðíî 90% òÿæåëûõ ìåòàëëîâ, ïîñòó-
ïàþùèõ â îêðóæàþùóþ ñðåäó, àêêóìóëèðóþòñÿ ïî÷âàìè.
Îäíàêî â ñóðîâûõ ïðèðîäíî-êëèìàòè÷åñêèõ óñëîâèÿõ Êðàé-
íåãî Ñåâåðà íàêîïëåíèå òîêñè÷íûõ ìèêðîýëåìåíòîâ â ïî-
÷âåííîì ïðîôèëå ìîæåò óñóãóáëÿòüñÿ ïðèñóòñòâèåì ìíî-
ãîëåòíåìåðçëûõ ãðóíòîâ ("âå÷íîé ìåðçëîòû"), ìîùíîñòü

Таблица 1. Концентрация тяжелых металлов в говядине в районах 

Вилюйской зоны, мг/кг 
Tabl. 1. Concentration of heavy metals in beef in regions of the Vilyuysk area, mg/kg 

Тяжелые 

металлы 

Улусы РС(Я) Норма [8] 

 
Сунтарский Вилюйский Мирнинский 

Свинец 0,221±0,196 0,260±0,143 0,236±0,159 0,5 

Кадмий 0,022±0,006 0,026±0,014 0,025±0,003 0,05 

Медь 0,354±0,169 0,846±0,529 0,423±0,081 0,5 

êîòîðîé êîëåáëåòñÿ îò íåñêîëüêèõ äåñÿòêîì ìåòðîâ äî
400–600 ì è áîëåå [9].

Îñíîâíîé îáúåì íåãàòèâíîãî âîçäåéñòâèÿ íà ïðèðîä-
íûå êîìïëåêñû â ßêóòèè â âèäå âûáðîñîâ çàãðÿçíÿþùèõ
âåùåñòâ â àòìîñôåðó ïðèõîäèòñÿ íà äîáû÷ó ïîëåçíûõ èñ-
êîïàåìûõ – 63% è íà ïðîèçâîäñòâî è ðàñïðåäåëåíèå ýëåê-
òðîýíåðãèè, ãàçà è âîäû – 31% [2]. Òàê, íàïðèìåð, íåôòü è
íåôòåïðîäóêòû âûçûâàþò äåïðåññèþ ôóíêöèîíàëüíîé àê-
òèâíîñòè ôëîðû è ôàóíû. Óñòàíîâëåíî, ÷òî â ßêóòèè â çîíå
ðåêóëüòèâàöèè ðàçëèâà íåôòè äàæå ïîñëå ïðîâåäåíèÿ âîñ-
ñòàíîâèòåëüíûõ ðàáîò îòìå÷àåòñÿ ïðåâûøåíèå ôîíîâûõ
ïîêàçàòåëåé â çàâèñèìîñòè îò òèïà è ïîäòèïà ìåðçëîòíûõ
ïî÷â. Òàê, â ìåðçëîòíûõ äåðíîâî-îñòåïíåííûõ ïî÷âàõ
Àìãèíñêîãî ðàéîíà, ÷åðåç 3 ãîäà ïîñëå ïðîâåäåíèÿ âîñ-
ñòàíîâèòåëüíûõ ðàáîò ôîíîâûå ïîêàçàòåëè ïîâûøåíû â 2–6
ðàç; â ìåðçëîòíûõ äåðíîâî-êàðáîíàòíûõ ñðåäíåñóãëèíèñòûõ
ïî÷âàõ Ìèðíèíñêîãî ðàéîíà, ÷åðåç 5 ìåñÿöåâ – áîëåå ÷åì â 23
ðàçà; â ìåðçëîòíûõ áîëîòíî-òîðôÿíèñòî-ãëååâûõ ïî÷âàõ Ëåí-
ñêîãî ðàéîíà – â 3,8 ðàçà; â ìåðçëîòíûõ ïàëåâî-ñóãëèíèñòûõ
ïî÷âàõ Îëåêìèíñêîãî ðàéîíà – ïî÷òè â 33 ðàçà [10].

Ïðè ýòîì îòðèöàòåëüíîå âëèÿíèå çàãðÿçíåíèÿ îêðóæà-
þùåé ñðåäû íà êà÷åñòâî æèâîòíîâîä÷åñêîé ïðîäóêöèè íà
òåððèòîðèè ßêóòèè ïîäòâåðæäàþò èññëåäîâàíèÿ ïî íàêîï-
ëåíèþ òÿæåëûõ ìåòàëëîâ â ìÿñå è âíóòðåííèõ îðãàíàõ
ÿêóòñêîé ëîøàäè. Óðîâåíü ñîäåðæàíèÿ òÿæåëûõ ìåòàëëîâ
â îðãàíàõ è òêàíÿõ ÿêóòñêèõ ëîøàäåé äîâîëüíî âûñîê êàê â
ñåâåðíûõ, òàê è â þæíûõ çîíàõ ÐÑ(ß). Òàê, óðîâåíü ñîäåðæà-
íèÿ êàäìèÿ ïî ñðàâíåíèþ ñ ÌÄÓ ïîâûøåí ïî ñåâåðíîé è
þæíîé çîíå â ïå÷åíè íà 0,216 ìã/êã è 0,222 ìã/êã, ñîîòâåò-
ñòâåííî. Ñîäåðæàíèå ñâèíöà â ïå÷åíè ïðåâûøàåò ÌÄÓ íà
0,045 ìã/êã, ðòóòè â ïî÷êàõ íà 0,004 ìã/êã, à â ïðîáàõ ïî÷åê
èç þæíîé çîíû íà 0,007 ìã/êã [5]. Ïîýòîìó ïðîèçâîäñòâî
ýêîëîãè÷åñêè ÷èñòîé, áåçâðåäíîé ïðîäóêöèè æèâîòíîâîä-
ñòâà – îäíî èç íåîáõîäèìûõ óñëîâèé îáåñïå÷åíèÿ íàäåæíîé
ýêîëîãè÷åñêîé áåçîïàñíîñòè íàñåëåíèÿ íàøåé ñòðàíû [1].

Öåëü èññëåäîâàíèé – îïðåäåëåíèå çàãðÿçíåííîñòè
ïðîäóêòîâ ïèòàíèÿ (ãîâÿäèíû) ñîëÿìè êàäìèÿ, ñâèíöà è
ìåäè â ðàçðåçå ðàéîíîâ ðàçíûõ áèîãåîõèìè÷åñêèõ ïðî-
âèíöèé ßêóòèè.

Îáúåêòû è ìåòîäû èññëåäîâàíèÿ

Èññëåäîâàíèÿ ïðîâåäåíû íà áàçå êàôåäðû ôèçèîëîãèè
ñ-õ æèâîòíûõ è ýêîëîãèè ôàêóëüòåòà âåòåðèíàðíîé ìåäè-
öèíû ÔÃÁÎÓ ÂÎ ßêóòñêàÿ ÃÑÕÀ. Õèìèêî-òîêñèêîëîãè-
÷åñêèìè èññëåäîâàíèÿìè â ïðîáàõ ìÿñà (ãîâÿäèíà) îïðåäå-
ëåíû êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ – ñâèíöà, êàäìèÿ è
ìåäè, ïðîèçâîäèìîé â ßêóòèè èç ðàçíûõ áèîãåîõèìè÷åñ-
êèõ ïðîâèíöèé. Îòáîð ïðîá ìÿñà ïðîâîäèëè â ñîîòâåòñòâèè
ñ ÃÎÑÒ 7702.0, ïðîáîïîäãîòîâêà – ÃÎÑÒ 26929-94. Èçìå-
ðåíèÿ ïðîâîäèëè íà ïðèáîðå ÀÂÑ-1.1, îñíîâàííûé íà ýëåê-
òðîõèìè÷åñêîì êîíöåíòðèðîâàíèè îïðåäåëÿåìûõ ýëåìåí-
òîâ íà ðàáî÷åì ýëåêòðîäå â âèäå àìàëüãàìû ïðè ïîòåíöèàëå
ñ ïðåäåëüíîãî äèôôóçèîííîãî òîêà (-1,4 Â). Äëÿ îïðåäåëå-
íèÿ ñîäåðæàíèÿ èññëåäóåìûõ âåùåñòâ áûë èñïîëüçîâàí
ãðàôèòñîäåðæàùèé ýëåêòðîä. Ìèíåðàëèçàöèþ ïðîá ïðî-
âîäèëè ìåòîäîì êèñëîòíîãî ðàçëîæåíèÿ îáðàçöîâ â ìèêðî-
âîëíîâîé ïå÷è ïî ÃÎÑÒ ñ ïîñëåäóþùèì ðàñòâîðåíèåì
ïîëó÷åííîé çîëû â áèäèñòèëèðîâàííîé âîäå. Ïðîöåäóðà

îáðàáîòêè è âû÷èñëåíèÿ ðåçóëüòàòîâ èññëåäî-
âàíèÿ ïðåäóñìîòðåíû ïðîãðàììíûì îáåñïå÷å-
íèåì ñ èñïîëüçîâàíèåì ñòàíäàðòíûõ êîìïüþ-
òåðíûõ ïðîãðàìì.

Ðåçóëüòàòû èññëåäîâàíèé

Â ðåçóëüòàòå ïðîâåäåííûõ êîìïëåêñíûõ
èññëåäîâàíèé áûëè îòîáðàíû ïðîáû ìÿñà (ãîâÿ-
äèíà) èç 10 ðàéîíîâ, ðàçíûõ áèîãåîõèìè÷åñêèõ
ïðîâèíöèé ßêóòèè: Öåíòðàëüíàÿ çîíà – Àìãèí-
ñêèé, Òàòòèíñêèé, Ãîðíûé; Âèëþéñêàÿ çîíà –
Ñóíòàðñêèé, Âèëþéñêèé, Ìèðíèíñêèé; Ñåâåð-
íàÿ – Ìîìñêèé, Âåðõîÿíñêèé; Þæíàÿ – Îëåê-
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ìèíñêèé, Óñòü-Ìàéñêèé óëóñû (ðàéîíû).
Óñòàíîâëåíî, ÷òî êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ â

ãîâÿäèíå èç Öåíòðàëüíîé çîíû íàõîäèòñÿ â ïðåäåëàõ ÏÄÊ
è èìååò ñëåäóþùèå çíà÷åíèÿ (òàáë. 1):  ñâèíåö – îò 0,113 äî
0,840, êàäìèé – îò 0,022 äî 0,034, ìåäü – îò 0,556 äî 1,003
ìã/êã. Îäíàêî, â èññëåäóåìûõ ïðîáàõ îòìå÷àåì ìàêñèìàëü-
íûå çíà÷åíèÿ ñîäåðæàíèÿ ñâèíöà â ãîâÿäèíå èç Àìãèíñêî-
ãî ðàéîíà, ïðåâûøàþùèå ÏÄÊ íà 68%; ìèíèìàëüíûå – â
ïðîáàõ èç Ãîðíîãî óëóñà.

Êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ â ãîâÿäèíå â ðàçðåçå
óëóñîâ Âèëþéñêîé çîíû ïîêàçàëî, ÷òî ñîäåðæàíèå èññëå-
äóåìûõ ìåòàëëîâ íàõîäèòñÿ â ïðåäåëàõ ÏÄÊ è èìååò ñëåäó-
þùèå çíà÷åíèÿ:  ñâèíåö – îò 0,221 äî 0,260, êàäìèé – îò
0,022 äî 0,026, ìåäü – îò 0,354 äî 0,846 ìã/êã. Ïðè ýòîì,
íàèáîëüøèå çíà÷åíèÿ âñåõ èññëåäóåìûõ òÿæåëûõ ìåòàë-
ëîâ íàáëþäàåòñÿ â ãîâÿäèíå Âèëþéñêîãî ðàéîíà, íàèìåíü-
øèå – Ñóíòàðñêîì (ðèñ. 1).

Óñòàíîâëåíî, ÷òî â ïðîáàõ ãîâÿäèíû èç ñåâåðíûõ ðàé-
îíîâ êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ íàõîäèòñÿ â ïðåäå-
ëàõ ÏÄÊ, êðîìå çíà÷åíèÿ  ñâèíöà, êîòîðûé â ìÿñå èç
Ìîìñêîãî óëóñà äîñòîâåðíî ïðåâûøàåò ÏÄÊ ïî÷òè â 2 ðàçà
– 0,976 ± 0,262 ìã/êã (Ð<0,05). Ñîäåðæàíèå äðóãèõ ìåòàë-
ëîâ ïîêàçàëî ñëåäóþùåå: êàäìèé êîëåáëåòñÿ – îò 0,023 äî
0,036, ìåäü – îò 0,354 äî 0,652 ìã/êã. Ïðè ýòîì â ãîâÿäèíå
èç Ìîìñêîãî ðàéîíà íàèáîëåå âûñîêîå ñîäåðæàíèå ñâèíöà
è êàäìèÿ, ÷òî âûøå íà 30,0 è 36,1%, ñîîòâåòñòâåííî, ïî
ñðàâíåíèþ ñ ãîâÿäèíîé èç Âåðõîÿíñêîãî ðàéîíà. Îäíàêî â
ãîâÿäèíå èç Âåðõîÿíüÿ îòìå÷àåì íàèáîëåå âûñîêîå ñîäåð-
æàíèå ìåäè – 0,652±0,145 ìã/êã, ÷òî íà 84,18% âûøå, ïî
ñðàâíåíèþ ñ ãîâÿäèíîé èç Ìîìñêîãî óëóñà (ðèñ. 2).

Óñòàíîâëåíî, ÷òî â ïðîáàõ ãîâÿäèíû èç Þæíîé çîíû
êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ íàõîäèòñÿ â ïðåäåëàõ ÏÄÊ,
êðîìå çíà÷åíèÿ  ñâèíöà, êîòîðûé ïðåâûøàåò ÏÄÊ â ïðîáàõ
îáåèõ èññëåäóåìûõ ðàéîíîâ íà 83,8% (Îëåêìèíñêèé) è
33% (Óñòü-Ìàéñêèé). Ñîäåðæàíèå äðóãèõ ìåòàëëîâ â ïðî-
áàõ ïîêàçàëî ñëåäóþùåå: êàäìèé êîëåáëåòñÿ – îò 0,024 äî
0,034, ìåäü – îò 0,535 äî 0,659 ìã/êã. Ïðè ýòîì â ãîâÿäèíå
èç Îëåêìèíñêîãî ðàéîíà îòìå÷àåì íàèáîëåå âûñîêèå ñî-
äåðæàíèÿ ñâèíöà, êàäìèÿ è ìåäè, ÷òî âûøå íà 38,1, 29,4 è
23,1%, ñîîòâåòñòâåííî, ïî ñðàâíåíèþ ñ ãîâÿäèíîé èç Óñòü-
Ìàéñêîãî ðàéîíà.

Óñòàíîâëåíî, ÷òî íàèáîëåå âûñîêàÿ êîíöåíòðàöèÿ ñâèí-
öà, ïðåâûøàþùàÿ ÏÄÊ îòìå÷àåòñÿ â  ãîâÿäèíå 4-õ ðàéî-
íîâ: Ìîìñêîãî (0,976±0,26 ìã/êã), Îëåêìèíñêîì (0,919±0,41
ìã/êã), Àìãèíñêîì (0,840±0,15 ìã/êã) è Óñòü-Ìàéñêîì
(0,665±0,19 ìã/êã). Îòíîñèòåëüíî âûñîêèå êîíöåíòðàöèè â
èññëåäóåìûõ ïðîáàõ ãîâÿäèíû õîòü è íå ïðåâûøàþò ÏÄÊ,
îòìå÷àåì ïî ñîäåðæàíèþ êàäìèÿ – â Ìîìñêîì (0,036±0,014
ìã/êã), Àìãèíñêîì (0,034±0,012 ìã/êã) è Îëåêìèíñêîì
(0,034±0,011 ìã/êã) óëóñàõ.

Ðåçóëüòàòû èññëåäîâàíèé ñâèäåòåëüñòâóþò, ÷òî â ïðî-
áàõ ìÿñà èç Ìîìñêîãî (0,354±0,16 ìã/êã) è Ìèðíèíñêîãî
(0,423±0,081 ìã/êã) óëóñîâ íåäîñòàòîê ìåäè, à â îñòàëüíûõ
óëóñàõ ñîäåðæàíèå ìåäè êîëåáëåòñÿ îò 0,652±0,14 äî
1,003±0,4168ìã/êã, ÷òî åäâà ïðåâûøàåò íèæíèé êðèòè÷åñ-
êèé ïîðîã [10].

Òàêèì îáðàçîì, õèìèêî-òîêñèêîëîãè÷åñêèå èññëåäî-
âàíèÿ ãîâÿäèíû â ðàçðåçå ïðèðîäíî-êëèìàòè÷åñêèõ çîí
ßêóòèè âûÿâèëè, ÷òî ðÿä áèîãåîõèìè÷åñêèõ òåððèòîðèé â
ðåñïóáëèêå õàðàêòåðèçóåòñÿ ïîâûøåííîé êîíöåíòðàöèåé
ñâèíöà, ïðåâûøàþùåé ÏÄÊ â 1,5–2 ðàçà. Êðîìå òîãî, ïî
ñîäåðæàíèþ ìåäè èññëåäîâàííûå òåððèòîðèè îòíîñÿòñÿ ê
áèîãåîõèìè÷åñêèì ïðîâèíöèÿì ñ íåäîñòàòêîì ìåäè.

Ó÷èòûâàÿ âàæíîñòü ýòîé ïðîáëåìû, â íàñòîÿùåå âðåìÿ
íåîáõîäèìî ïðîâîäèòü ïîñòîÿííûå ìîíèòîðèíãîâûå èñ-
ñëåäîâàíèÿ ïî îñíîâíûì çàãðÿçíèòåëÿì íà ðàçëè÷íûõ òåð-
ðèòîðèÿõ ðåñïóáëèêè ñ öåëüþ îïðåäåëåíèÿ ýêîëîãè÷åñêîé
÷èñòîòû ïðîèçâîäèìûõ ïðîäóêòîâ, â òîì ÷èñëå ìÿñà è
ìÿñíîé ïðîäóêöèè.

Ðèñ. 1. Êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ â ãîâÿäèíå â
ðàéîíàõ Âèëþéñêîé çîíû, ìã/êã
Fig. 1. Concentration of heavy metals in beef in regions of
the Vilyuysk area, mg/kg

Ðèñ. 2. Êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ â ãîâÿäèíå
óëóñîâ Ñåâåðíîé çîíû, ìã/êã
Fig. 2. Concentration of heavy metals in beef of the Northern
zone, mg/kg

Ðèñ. 4. Êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ â ãîâÿäèíå â
ðàçðåçå ðàéîíîâ ßêóòèè, ìã/êã
Fig. 4. Concentration of heavy metals in beef in a section of
the regions of Yakutia, mg/kg

Ðèñ. 3. Êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ â ãîâÿäèíå
Þæíîé çîíû, ìã/êã
Fig. 3. Concentration of heavy metals in beef of the Southern
zone, mg/kg
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Âûâîäû:

1. Óñòàíîâëåíî, ÷òî â ïðîáàõ ãîâÿäèíû èç ñåâåðíûõ
ðàéîíîâ êîíöåíòðàöèÿ òÿæåëûõ ìåòàëëîâ íàõîäèòñÿ â ïðå-
äåëàõ ÏÄÊ, êðîìå çíà÷åíèÿ  ñâèíöà, êîòîðûé äîñòîâåðíî
ïðåâûøàåò ÏÄÊ ïî÷òè â 2 ðàçà è ñîñòàâëÿåò 0,976 ± 0,262
ìã/êã (Ð<0,05).

2. Óñòàíîâëåíî, ÷òî â ïðîáàõ ãîâÿäèíû èç Þæíîé
çîíû êîíöåíòðàöèÿ ñâèíöà ïðåâûøàåò ÏÄÊ â ïðîáàõ îáåèõ
èññëåäóåìûõ ðàéîíîâ íà 83,8% (Îëåêìèíñêèé) è 33% (Óñòü-
Ìàéñêèé).

3. Ðåçóëüòàòû èññëåäîâàíèé ñâèäåòåëüñòâóþò, ÷òî â
ïðîáàõ ìÿñà èç Ìîìñêîãî (0,354±0,16 ìã/êã) è Ìèðíèíñêî-
ãî (0,423±0,081 ìã/êã) óëóñîâ îòìå÷àåòñÿ íåäîñòàòîê ìåäè,
à â îñòàëüíûõ óëóñàõ ñîäåðæàíèå ìåäè êîëåáëåòñÿ îò
0,652±0,14 äî 1,003±0,4168ìã/êã, ÷òî åäâà ïðåâûøàåò íèæ-
íèé êðèòè÷åñêèé ïîðîã.
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Ñèòóàöèÿ ñ ñîöèàëüíî çíà÷èìîé ñåëüõîçïðîäóêöèåé è ïðîäîâîëüñòâèåì
The situation with socially significant agricultural products and food

Â Ìèíñåëüõîçå îáñóäèëè õîä ñåçîííûõ ðàáîò è òåìïû çàãîòîâêè îáúåìèñòûõ êîðìîâ
Ïåðâûé çàìåñòèòåëü Ìèíèñòðà ñåëüñêîãî õîçÿéñòâà Äæàìáóëàò Õàòóîâ ïðîâåë î÷åðåäíîå çàñåäàíèå îïåðàòèâíîãî

øòàáà ïî ìîíèòîðèíãó ñèòóàöèè ñ ñîöèàëüíî çíà÷èìîé ñåëüõîçïðîäóêöèåé è ïðîäîâîëüñòâèåì. Â ìåðîïðèÿòèè ïðèíÿëè
ó÷àñòèå ïðåäñòàâèòåëè ôåäåðàëüíûõ îðãàíîâ èñïîëíèòåëüíîé âëàñòè, ðåãèîíàëüíûõ îðãàíîâ óïðàâëåíèÿ ÀÏÊ, à òàêæå
îòðàñëåâûõ ñîþçîâ è îðãàíèçàöèé. Êàê áûëî îòìå÷åíî íà çàñåäàíèè, îñåííèå ïîëåâûå ðàáîòû ïðîõîäÿò â øòàòíîì
ðåæèìå è â íàñòîÿùåå âðåìÿ íàõîäÿòñÿ â ôèíàëüíîé ñòàäèè. Ïî ñîñòîÿíèþ íà 11 íîÿáðÿ â öåëîì ïî ñòðàíå íàìîëî÷åíî
135,7 ìëí òîíí çåðíà â áóíêåðíîì âåñå. Â ðåãèîíàõ îðãàíèçîâàíà ðàáîòà ïî ñóøêå çåðíà, çàäåéñòâîâàíû âñå íåîáõîäèìûå
ðåñóðñû. Âìåñòå ñ òåì â Ïðèìîðñêîì êðàå, Àìóðñêîé îáëàñòè è Åâðåéñêîé àâòîíîìíîé îáëàñòè â íàñòîÿùåå âðåìÿ
íàáëþäàþòñÿ íåáëàãîïðèÿòíûå ïîãîäíûå óñëîâèÿ, âëèÿþùèå íà õîä óáîðêè óðîæàÿ ñîè. Øòàòíî ïðîõîäèò è ïîñåâíàÿ
êàìïàíèÿ - âî ìíîãèõ çåðíîñåþùèõ ðåãèîíàõ ñåâ îçèìûõ óæå â çàâåðøàþùåé ñòàäèè èëè îêîí÷åí. Ïðè ýòîì â ðÿäå
ñóáúåêòîâ ðàáîòû èäóò ïðè íåáëàãîïðèÿòíûõ ïîãîäíûõ óñëîâèÿõ - ïî÷âåííàÿ çàñóõà, â ÷àñòíîñòè, îòìå÷àåòñÿ â
Êðàñíîäàðñêîì, Ñòàâðîïîëüñêîì, Àëòàéñêîì, Õàáàðîâñêîì è Çàáàéêàëüñêîì êðàÿõ, Âîëãîãðàäñêîé è Ñàðàòîâñêîé
îáëàñòÿõ, ðåñïóáëèêàõ Àäûãåÿ, Èíãóøåòèÿ è Áàøêîðòîñòàí. Ìèíñåëüõîç Ðîññèè ïðîâîäèò ðåãóëÿðíûé ìîíèòîðèíã
ñîäåðæàíèÿ âëàãè â ïî÷âå â äàííûõ ðåãèîíàõ. Îñîáîå âíèìàíèå â õîäå ñîâåùàíèÿ áûëî óäåëåíî âîïðîñàì èñïîëüçîâàíèÿ
ñîâðåìåííûõ òåõíîëîãèé ïðîèçâîäñòâà, óâåëè÷åíèÿ îáúåìîâ âíåñåíèÿ ìèíåðàëüíûõ óäîáðåíèé, ïðèìåíåíèÿ íàó÷íî
îáîñíîâàííîãî ñåâîîáîðîòà, âûñîêîïðîäóêòèâíûõ ñåìÿí è äðóãèì ìåðîïðèÿòèÿì, ñïîñîáñòâóþùèì ñîõðàíåíèþ ïîëî-
æèòåëüíîé äèíàìèêè â ðàñòåíèåâîäñòâå. Êðîìå òîãî, ó÷àñòíèêè îáñóäèëè Ìèíèñòåðñòâî ñåëüñêîãî õîçÿéñòâà Ðîññèéñ-
êîé Ôåäåðàöèè 13.11.2020 Â Ìèíñåëüõîçå îáñóäèëè õîä ñåçîííûõ ðàáîò è òåìïû çàãîòîâêè îáúåìèñòûõ êîðìîâ https:/
/mcx.gov.ru/press-service/news/v-minselkhoze-obsudili-khod-sezonnykh-rabot-i-tempy-zagotovki-obemistykh-kormov/ 2/2 ðå-
ãèîíàëüíûå áàëàíñû çåðíà. Ñ äîêëàäàìè î ñèòóàöèè íà ìåñòàõ âûñòóïèëè ðóêîâîäèòåëè îðãàíîâ óïðàâëåíèÿ ÀÏÊ. Ïî
îöåíêå Ìèíñåëüõîçà, ðîññèéñêèé ðûíîê îáåñïå÷åí çåðíîì è äîñòàòî÷íûìè ïåðåõîäÿùèìè çàïàñàìè äëÿ ñîõðàíåíèÿ
ñòàáèëüíîé öåíîâîé ñèòóàöèè. Îòäåëüíî áûë ðàññìîòðåí âîïðîñ îáåñïå÷åííîñòè êîðìàìè íà çèìíå-ñòîéëîâûé ïåðèîä.
Ïî ñîñòîÿíèþ íà 11 íîÿáðÿ â öåëîì ïî ñòðàíå çàãîòîâëåíî íà 2,8% áîëüøå ãðóáûõ è ñî÷íûõ êîðìîâ ïî ñðàâíåíèþ ñ
àíàëîãè÷íûì ïåðèîäîì 2019 ãîäà. Ðóêîâîäèòåëÿì ðåãèîíàëüíûõ îðãàíîâ óïðàâëåíèÿ ÀÏÊ ïîðó÷åíî ïðîâåñòè àíàëèç
îáåñïå÷åííîñòè æèâîòíîâîäîâ òàêèìè êîðìàìè è çåðíîôóðàæîì, à ïðåäïðèÿòèé êîìáèêîðìîâîé ïðîìûøëåííîñòè -
íåîáõîäèìûì ñûðüåì.

Ïî ìàòåðèàëàì ïðåññ-ñëóæáû Ìèíñåëüõîçà ÐÔ
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Ðåçþìå. Ðàáîòà ïî ýôôåêòèâíîñòè èñïîëüçîâàíèÿ ìóêè
èç ëàìèíàðèè ÿïîíñêîé â ñîñòàâå êîðìîñìåñè äëÿ öûïëÿò
ìÿñíûõ êðîññîâ âûïîëíåíà â ÀÎ "Ïòèöåôàáðèêà Îñòðî-
âíàÿ" Ñàõàëèíñêîé îáëàñòè. Øèíêîâàííóþ ñóøåíóþ ëàìè-
íàðèþ îõëàæäàëè äî òåìïåðàòóðû íå âûøå 30 0Ñ è äðîáèëè
íà ðîòîðíîé äðîáèëêå. Ïðè äðîáëåíèè ëàìèíàðèÿ èçìåëü-
÷åíà íà êðóïêó âåëè÷èíîé íå áîëåå 2 ìì. Èññëåäîâàíèÿ íà
ïòèöå ïðîâåäåíû ãðóïïîâûì ìåòîäîì. Äëÿ èçó÷åíèÿ âëèÿ-
íèÿ êîðìîñìåñåé, â ñîñòàâ êîòîðûõ âõîäèëà ìóêà èç ëàìè-
íàðèè ÿïîíñêîé, íà ðîñò è ñîõðàííîñòü ìîëîäíÿêà èñïîëü-
çîâàíû ïîëíîðàöèîííûå êîìáèêîðìà, èçãîòîâëåííûå ïî
ÒÓ 9284-046-33620410-04. Äëÿ îïûòîâ îòîáðàíû ñóòî÷íûå
öûïëÿòà, èç êîòîðûõ ñôîðìèðîâàíû êîíòðîëüíàÿ è äâå
îïûòíûå ãðóïïû ïî ïðèíöèïó àíàëîãîâ. Ïðè ïîñòàíîâêå
îïûòîâ ó÷èòûâàëè îñîáåííîñòè òåõíîëîãèè ïðîèçâîäñòâà
ïðîäóêöèè, ñèñòåìû êîðìëåíèÿ è ñîäåðæàíèÿ ïòèöû, óðî-
âåíü ìåõàíèçàöèè è àâòîìàòèçàöèè ïðîèçâîäñòâåííûõ ïðî-
öåññîâ. Â ñîñòàâ îñíîâíîãî ðàöèîíà (êîðìîñìåñè) âõîäèëè
ïîëíîðàöèîííûå êîìáèêîðìà 4-õ ôàç êîðìëåíèÿ è ëàìèíà-
ðèÿ êîìîâàÿ. Êîíòðîëüíàÿ ãðóïïà ïîëó÷àëà îáùåõîçÿé-
ñòâåííûé ðàöèîí, à îïûòíûå äîïîëíèòåëüíî 0,3 % ìóêè èç
ñóøåíîé ëàìèíàðèè. Ìàêñèìàëüíûå ðàñõîæäåíèÿ ïî æè-
âîé ìàññå ìåæäó ãðóïïàìè 3%. Ìèíèìàëüíîå ÷èñëî öûï-
ëÿò â ãðóïïàõ ñîñòàâëÿåò 50 ãîëîâ. Ïðîäîëæèòåëüíîñòü
îïûòà - 45 äíåé. Ïðè îöåíêå ýôôåêòèâíîñòè èñïîëüçîâàíèÿ
ìóêè èç ëàìèíàðèè â ñîñòàâå êîðìîñìåñè èçó÷åíà ïîåäàå-
ìîñòü, êîíâåðñèÿ êîðìà, æèâàÿ ìàññà â ðàçíûå âîçðàñòíûå
ïåðèîäû è ñîõðàííîñòü ìîëîäíÿêà. Â ïðîöåññå èññëåäîâà-
íèé âûÿâëåíî ïðåèìóùåñòâî ïîêàçàòåëåé ó öûïëÿò ïåðâîé
îïûòíîé ãðóïïû ïî æèâîé ìàññå îäíîé ãîëîâû íà 30,4 %, ïî
êîíâåðñèè êîðìà - íà 18,2 %, ïî ýêîíîìè÷åñêèì çàòðàòàì íà
1 êã óáîéíîé ìàññû - íà 17,6 %. Ïî ðåçóëüòàòàì âûïîëíåííûõ
ýêñïåðèìåíòîâ íà äâóõ îïûòíûõ ãðóïïàõ óñòàíîâëåíî ïîëî-
æèòåëüíîå âëèÿíèå êîðìîñìåñè, ñîäåðæàùåé 0,3 % ìóêè èç
ëàìèíàðèè, íà îñíîâíûå ïðîèçâîäñòâåííûå ïîêàçàòåëè âû-
ðàùèâàíèÿ öûïëÿò ìÿñíûõ êðîññîâ.
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Laminaria japonica as a part of feed
mixtures for broilers of Arbor Aykres
cross
Kuznetsov V.M., Sakhalin Research Institute of Agriculture,
Yuzhno-Sakhalinsk sakhnii_sakhalin@mail.ru
Afanasyev A.A., Sakhalin Research Institute of Agriculture,
Yuzhno-Sakhalinsk

Key words: kelp, meat-breed broilers, feed mixtures, feed
conversion.

Abstract. The work on the efficiency of using Laminaria
japonica flour (kelp flour) as part of a feed mixture for meat
cross broilers was performed at Joint Stock Company
"Ostrovnaya Poultry Farm" in the Sakhalin Region. Shredded
dried kelp was cooled to a temperature not exceeding 300 ° C
and crushed on a rotary grinder. Kelp is crushed to a grain of no
more than 2 mm. then it was added to a feed mixture. A group
method was used in the research. To study the effect of feed
mixtures with kelp flour on the growth and development of
young birds, full-feed compound feeds made according to TU
9284-046-33620410-04 were used. The diurnal broilers were
selected for the experiments; the control and two experimental
groups were formed. When setting up the experiments, the
features of the production technology, the feeding and poultry
systems, the level of mechanization and automation of production
processes were taken into account. The composition of the main
diet (feed mixtures) contained complete feeds (for 4 phases of
feeding) and kelp. The control group received a usual diet, and
experienced additional 0.3% flour from dried kelp. The maximum
difference in live weight between the groups was 3%. The
minimum number of broilers in groups is 50. The duration of the
experiment is 45 days. When evaluating the effectiveness of the
kelp flour use as part of the feed mixture, we studied the
eatability, feed conversion, live weight in different age periods
and the safety of young birds. In the process of research was
found, that in first experimental group the broilers had live
weight of one bird 30.4% more, feed conversion was 18.2%
more, and the economic costs per 1 kg of slaughter weight by
17.6% less. According to the results of the experiments performed
in two experimental groups, a positive effect of the feed mixture
containing 0.3% kelp flour on the main  production indicators
for the cultivation of meat cross broilers was established.

Äëÿ öèòèðîâàíèÿ / For citation

Ââåäåíèå

Â ïîñëåäíåå âðåìÿ íàó÷íûå èññëåäîâàíèÿ â îáëàñòè
óëó÷øåíèÿ ðàöèîíîâ äëÿ ìÿñíîé ïòèöû íàïðàâëåíû íà
èçûñêàíèå íîâûõ ôèçèîëîãè÷åñêè è ýêîëîãè÷åñêè îáîñíî-
âàííûõ ìåòîäîâ àêòèâèçàöèè çàùèòíûõ ñèë öûïëÿò âûñî-
êîïðîäóêòèâíûõ êðîññîâ, ïîâûøåíèÿ èõ æèçíåñïîñîáíîñ-
òè è èíòåíñèâíîñòè ðîñòà â ðàçíûå âîçðàñòíûå ïåðèîäû. Ê
÷èñëó òàêèõ áèîòåõíîëîãè÷åñêèõ ìåòîäîâ ïðè âûðàùèâà-
íèè öûïëÿò îòíîñèòñÿ ïðèìåíåíèå íîâûõ áèîòè÷åñêèõ
ïðåïàðàòîâ, êîòîðûå ïîçâîëÿþò ñîçäàòü òåõíîëîãè÷íûå
êîðìîñìåñè èç ñóáñòðàòîâ ìîðñêèõ ãèäðîáèîíòîâ. Ýòè ïðå-
ïàðàòû äîëæíû îáëàäàòü âêóñîâûìè, àðîìàòè÷åñêèìè è
ëå÷åáíî-ïðîôèëàêòè÷åñêèìè ñâîéñòâàìè, ïîäàâëÿòü ìèê-
ðîáíûé ðîñò, ñòèìóëèðîâàòü ïðîöåññû ìåòàáîëèçìà, ïîâû-
øàòü èíòåíñèâíîñòü ðîñòà è ðàçâèòèÿ ïòèöû. Ê òàêèì ïðå-

Êóçíåöîâ Â.Ì.
Kuznetsov V.M.
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ïàðàòàì ìîæíî îòíåñòè ïðîäóêòû ïå-
ðåðàáîòêè  èç ìîðñêîé êàïóñòû
(Saccharina japonica, Laminaria
japonica) "êîìáó" - ðîä ìîðñêèõ âî-
äîðîñëåé èç êëàññà áóðûõ âîäîðîñ-
ëåé [1-3].

Ìàòåðèàë è ìåòîäèêà

Ðàáîòà âûïîëíåíà íà áàçå ÀÎ
"Ïòèöåôàáðèêà Îñòðîâíàÿ" Ñàõà-
ëèíñêîé îáëàñòè. Äëÿ èçó÷åíèÿ ýô-
ôåêòèâíîñòè êîðìîñìåñåé, â ñîñòàâ
êîòîðûõ âõîäèëà ìóêà èç ëàìèíàðèè
ÿïîíñêîé, èñïîëüçîâàíû ïîëíîðàöè-
îííûå êîìáèêîðìà, èçãîòîâëåííûå
ïî ÒÓ 9284-046-33620410-04.

Ìóêà èç ëàìèíàðèè ïðîèçâåäå-
íà ÎÎÎ ÐÏÃ ÁÈÍÎÌ ïî ÒÓ9284-
046-33620410-04 ñîãëàñíî óòâåðæ-
äåííîãî òåõíîëîãè÷åñêîãî ðåãëàìåí-
òà (ðèñ.1). Ñóøåíóþ ëàìèíàðèþ îõ-
ëàæäàëè äî òåìïåðàòóðû íå âûøå
300Ñ è äðîáèëè íà ðîòîðíîé äðî-
áèëêå. Ïðè äðîáëåíèè ëàìèíàðèÿ èç-
ìåëü÷åíà íà êðóïêó âåëè÷èíîé íå
áîëåå 2 ìì. Äðîáëåíóþ ëàìèíàðèþ
ïðîïóñêàëè ÷åðåç ìàãíèòîóëîâèòåëü
è íàïðàâëÿëè íà âèáðàöèîííîå ñèòî
äëÿ ðàçäåëåíèÿ íà òðè ôðàêöèè: 0,75-
2,0 ìì - êðóïêà; 0,3- 0,7ìì - êðóïêà;
0-0,2 ìì - ïîðîøîê, ÷àñòèöû ðàçìå-
ðîì áîëåå 2 ìì íàïðàâëÿëè íà ïî-
âòîðíîå èçìåëü÷åíèå. Ãîòîâóþ êðóï-
êó óïàêîâûâàëè, ìàðêèðîâàëè äëÿ èñ-
ïîëüçîâàíèÿ è õðàíåíèÿ â óñëîâèÿõ,
çàùèùàþùèõ îò âîçäåéñòâèÿ ïðÿ-
ìûõ ñîëíå÷íûõ ëó÷åé è èñòî÷íèêîâ
òåïëà ïðè îòíîñèòåëüíîé âëàæíîñòè
íå áîëåå 80 %.

Íàó÷íî-õîçÿéñòâåííûé îïûò ïî
èçó÷åíèþ âëèÿíèÿ ìóêè èç ëàìèíàðèè íà ðîñò, ðàçâèòèå è
ñîõðàííîñòü öûïëÿò ïðîâåäåí ãðóïïîâûì ìåòîäîì [4-6],
ñîãëàñíî ñëåäóþùåé ñõåìû (òàáë.1).

Äëÿ ïðîâåäåíèÿ ýêñïåðèìåíòà ïðîâåäåíî êîìïëåêòî-
âàíèå ãðóïï öûïëÿò ïî ïðèíöèïó àíàëîãîâ ñ ó÷åòîì îäíî-
ðîäíîñòè, õàðàêòåðèñòèêè êðîññà ëèíèè (ðèñ.2).

 Ìåòîäîì ñâîáîäíîé âûáîðêè ñôîðìèðîâàíû 3 ãðóï-
ïû, îäíà êîíòðîëüíàÿ è äâå îïûòíûå (ïåðâàÿ è âòîðàÿ
ïîâòîðíîñòü) Ìàêñèìàëüíûå ðàñõîæäåíèÿ ïî æèâîé ìàññå
ìåæäó ãðóïïàìè 3%. Êîëè÷åñòâî ìîëîäíÿêà â ãðóïïàõ ñî-
ñòàâëÿåò 50 ãîëîâ. Ïðîäîëæèòåëüíîñòü îïûòà - 45 äíåé.
Èçó÷åíû ýôôåêòèâíîñòü èñïîëüçîâàíèÿ ìóêè èç ëàìèíàðèè
â ñîñòàâå êîðìîâîé ñìåñè, ïîåäàåìîñòü è êîíâåðñèþ êîðìà
ïðèìåíÿåìûõ ðàöèîíîâ. Îñíîâíûå ïàðàìåòðû ñîäåðæàíèÿ:
ïëîòíîñòü ïîñàäêè, ôðîíò êîðìëåíèÿ è ïîåíèÿ, òåìïåðàòóðà
è âëàæíîñòü âîçäóõà, ðåæèì îñâåùåííîñòè, ïðîäîëæèòåëü-
íîñòü ñâåòîâîãî äíÿ ñîîòâåòñòâîâàëî ïðèíÿòûì íîðìàòèâàì
äëÿ òåõíîëîãèè ñîäåðæàíèÿ ìÿñíîé ïòèöû.

Ïðè ïîñòàíîâêå îïûòîâ ó÷èòûâàëè îñîáåííîñòè òåõíî-
ëîãèè ïðîèçâîäñòâà ïðîäóêöèè, ñèñòåìû êîðìëåíèÿ è ñî-
äåðæàíèÿ ïòèöû, óðîâåíü ìåõàíèçàöèè è àâòîìàòèçàöèè
ïðîèçâîäñòâåííûõ ïðîöåññîâ. Â óñëîâèÿõ ôàáðèêè êîëè-
÷åñòâî ïòèöû â ïîäîïûòíûõ ãðóïïàõ, êàê ïðàâèëî, ñîâïàäà-
ëî èõ ÷èñëó â òåõíîëîãè÷åñêèõ ãðóïïàõ (ñåêöèè, áàòàðåå,
ÿðóñå è ò.ï.). Ó ñóòî÷íîãî ìîëîäíÿêà ïòèöû óðàâíèòåëüíûé
ïåðèîä ìèíèìàëüíûé è ñâîäèëñÿ â îñíîâíîì ê âûáðàêîâêå
îòäåëüíûõ îñîáåé, íå îòâå÷àþùèõ ñðåäíèì ïîêàçàòåëÿì
ãðóïïû.

Îñíîâíîé ïåðèîä ýêñïåðèìåíòà íà÷àò ñðàçó æå ïîñëå
ïåðåõîäíîãî ïåðèîäà. Îïûòíûé ïåðèîä ñîîòâåòñòâîâàë ïðî-

Ðèñ. 2 - Îòîáðàííûé ñóòî÷íûé ìîëîäíÿê
öûïëÿò ìÿñíîãî êðîññà Àðáîð Àéêðåñ
äëÿ ïðîâåäåíèÿ èññëåäîâàíèé
Figure 2 - selected daily young Chicks of
arbor Aikres meat cross for research

Ðèñ. 1 - Òåõíîëîãè÷åñêèé ïðîöåññ  ïðèãî-
òîâëåíèÿ ìóêè è êðóïêè èç ëàìèíàðèè
Figure 1 -Technological process of cooking
flour and grits from kelp

äîëæèòåëüíîñòè ïðîèçâîäñòâåííîãî
öèêëà è ôèçèîëîãè÷åñêîãî ñîñòîÿíèÿ
(ïðîäîëæèòåëüíîñòè îòêîðìà). Â îñ-
íîâíîé ïåðèîä ó÷èòûâàëè ïîåäàå-
ìîñòü êîðìîâ, èçó÷àëè ïðîäóêòèâ-
íîñòü ïòèöû, îïðåäåëÿëè îñíîâíûå
ýêîíîìè÷åñêèå ïîêàçàòåëè - çàòðàòû
òðóäà è ñðåäñòâ è ýêîíîìè÷åñêóþ ýô-
ôåêòèâíîñòü.

Ðåçóëüòàòû è îáñóæäåíèå

Â ñîñòàâ îñíîâíîãî ðàöèîíà
(êîðìîñìåñè) âõîäèëè ïîëíîðàöèîí-
íûå êîìáèêîðìà 4-õ ôàç êîðìëåíèÿ
è ëàìèíàðèÿ êîìîâàÿ - 0,3% (òàáë. 2)

Õèìè÷åñêèé ñîñòàâ êîðìîâîé
ñìåñè ïî ôàçàì êîðìëåíèÿ öûïëÿò
ïðåäñòàâëåí â òàáëèöå 3. Ïèòàòåëü-
íîñòü êîðìîâîé ñìåñè âî âñåõ ãðóï-
ïàõ áûëà îäèíàêîâîé è ïî íîðìàì
ñîîòâåòñòâîâàëà âîçðàñòíûì ïåðèî-
äà öûïëÿò ïî ôàçàì êîðìëåíèÿ.

Êîíòðîëüíàÿ ãðóïïà âî âñå ïå-
ðèîäû îïûòà ïîëó÷àëà îñíîâíîé ðà-
öèîí (ÎÐ). Îïûòíûå ãðóïïû â ïåðå-
õîäíûé ïåðèîä ïîñòåïåííî íà÷èíà-
ëà ïîëó÷àòü èçó÷àåìûé ðàöèîí ñâåðõ
îñíîâíîãî êîìïëåêñà. Äèíàìèêà ðî-
ñòà öûïëÿò ïî ãðóïïàì ïîêàçàíà íà
ðèñóíêå 3.

Â ãëàâíûé ïåðèîä îïûòíàÿ ãðóï-
ïà ïîëó÷àëà èçó÷àåìûé ðàöèîí â
ïîëíîì îáúåìå. Îñíîâíûå ðåçóëüòà-
òû îïûòà îöåíèâàëè ïî ðàçíîñòè â
ïîêàçàòåëÿõ ìåæäó ãðóïïàìè â ãëàâ-
íûé ïåðèîä îïûòà. Ðåçóëüòàòû îïû-
òà ïîêàçàíû â òàáëèöå 4.

Â ðåçóëüòàòå ïðîâåäåííîãî íà-
ó÷íî-õîçÿéñòâåííîãî îïûòà âûÿâëå-
íî ïðåèìóùåñòâî âòîðîé îïûòíîé

ãðóïïå (âòîðàÿ ïîâòîðíîñòü) ïî æèâîé ìàññå îäíîé ãîëîâû
öûïëÿò íà 14,6% (äîñòîâåðíî ïðè ð£0,01), ïî êîíâåðñèè
êîðìà íà 9,1%, ïî ïðîèçâîäñòâåííûì çàòðàòàì íà êã óáîé-
íîé ìàññû íà 9,9%. Ïî ñîõðàííîñòè öûïëÿò çà ïåðèîä
îïûòà ñóùåñòâåííûõ ðàçëè÷èé íå îáíàðóæåíî.

Çàêëþ÷åíèå

Íà îñíîâå ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâëåíî 
ïîëîæèòåëüíîå âëèÿíèå êîðìîâîé ñìåñè ñîäåðæàùåé 
0,3% ìóêè èç ëàìèíàðèè íà îñíîâíûå ïðîèçâîäñòâåííûå 
ïîêàçàòåëè âûðàùèâàíèÿ öûïëÿò ìÿñíûõ êðîññîâ.

Ðèñ. 3 -  Æèâàÿ ìàññà öûïëÿò ìÿñíîãî êðîññà Àðáîð
Àéêðåñ îïûòíûõ è êîíòðîëüíîé ãðóïï ïî ôàçàì ðîñòà
Figure 3 - the Live weight of chicken meat cross arbor has
Acres experimental and control groups by the phases of growth
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Ðåçþìå. Ñâîäêà î ÿéöåâûõ îáîëî÷êàõ ðûá áûëà âïåð-
âûå ñäåëàíà åùå äàëåêîì ïðîøëîì Ðåòöèóñîì (Retzius,
1912). Â äàëüíåéøåì ýòè èññëåäîâàíèÿ ïðîäîëæåíû íàøè-
ìè ñîîòå÷åñòâåííèêàìè ó÷åíûìè (Ìåéåí, 1939; Èâàíîâ,
1956; Ñàäîâ, 1963; Ñîèí, 1964; Ìàêååâà è äð. 1977; Ãàáàåâà
è äð., 1972; Èâàíêîâ, 1987 è äð.). Ïðè èçó÷åíèè ñòðîåíèÿ
ÿéöåâûõ îáîëî÷åê ïîëüçîâàëèñü ñâåòîâûì ìèêðîñêîïîì. Â
ïîñëåäíåå âðåìÿ íà÷àëè èñïîëüçîâàòü ýëåêòðîííûé ìèêðî-
ñêîï (Ìàðêîâ, Âîðîáüåâà è äð., 1986).

Öåëüþ íàñòîÿùèõ èññëåäîâàíèé ÿâèëîñü èçó÷åíèå îáî-
ëî÷åê èêðèíîê ñòåðëÿäè, ïðè áîëüøîì óâåëè÷åíèå (íà ñêà-
íèðóþùåì ìèêðîñêîïå), âûÿâëåíèÿ èõ îñîáåííîñòåé ðàç-
âèòèÿ è ñòðóêòóðíûå èçìåíåíèÿ, âûðàùèâàåìûå â óñòàíîâ-
êå ñ çàìêíóòûì öèêëîì âîäîñíàáæåíèÿ.

Èçó÷åíèå îáîëî÷åê èêðû â ÿè÷íèêàõ íà IV ñòàäèé
çðåëîñòè ñàìîê ìíîãèõ âèäîâ ðûá ïîêàçûâàåò, ÷òî îíè
èìåþò ñëîæíóþ ìèêðîñòðóêòóðó, êîòîðàÿ ïåðåñòðàèâàåòñÿ
â ïðîöåññå îâîãåíåçà è ïî õîäó ýìáðèîãåíåçà â ñâÿçè ñ
èçìåíåíèÿìè èõ ôóíêöèé. Ïðè ýòîì óñòàíîâëåíî, ÷òî ìîð-
ôîëîãè÷åñêèå ñòðóêòóðíûå èçìåíåíèÿ îêàçûâàþò áîëüøîå

The structure of membrane of a sterlet
caviar at breeding it in installation with the
closed cycle of water supply

1Mammaev M.A., 1,2Rabazanov N.I.,
1Mirzakhanov Ì.Ê., 1Chalaeva S. A.,
1Mammaeva P.K., 1Shakhnazarova A.B.
1FSBEO HE " the Dagestan state university", Makhachkala
2Caspian Institute of biological resources (PIBR), DFIC RAS
Makhachkala

Key words: a starlet; installation with the closed cycle of
water supply; caviar; micropillus; drowth; oocytes; a membrane;
a zone of a radiant; epithelium; ultrastructure.

Abstract. The report about fish egg membranes for the first
time has been made in the past by Retzius (Retzius, 1912). Later
these researches were continued by our compatriots of scientists
(Meen, 1939; Ivanov, 1956; Sadov, 1963; Soin, 1964; Makeev,
etc. 1977; Gabaeva etc., 1972; Ivankov, 1987, etc.). At studying
the structure of egg membranes   a light microscope was used.
In Recent they started to use an electronic microscope (Markov,
Vorobjov, etc., 1986).

The aim of the present researches was to study caviar
membranes of sterlets, at big  increase (on a scanning
microscope), revealings of their features of progress and the
structural variations which are grown up in installation with the
closed cycle of water supply.

The Study of membranes of caviar in ovary on the IV stage
of female of many types of fishes shows, that they have a
complex microstructure which is reconstructed in the process of
ovogenesis and embryogenesis in connection with variations of
their functions.

The Data on the  structure of ovale  and, in particular, on the
structure  of caviar membranes  can be used in applied purposes,
as a parameter of a condition of manufacturers of cultural and
wild types of food fishes, at an assessment of an inhabitancy of
fish communities and influences of specific biotic and abiotic
factors on them  and especially such as: a food allowance of
manufacturers, density of landing of fishes on unit of the area,
a way and frequency of feeding, oxygen and temperature
influence, a chemical compound of water, etc.

The membrane of fish caviar shows the certain features of
structure similarity of  all types, but at the same  time the specific
character, i.e. differences in character inherent for each type is
also observed. The analysis of a rich literary material shows,
that these questions were studied at the beginning of the last
century (Molchanov, 1941; Olshwang, 1936; Kazan, 1953;
Ivanov, 1956; Ivankov, 1987, etc.). However all these details of
study became possible only with the advent of the electronic
microscope, with introduction of new complex, in ecological,
morphological and histological directions, researches
(Vorobjova, etc. 1986; Shikhshabekov, 2001, 2005.). Research
on an electronic scanning microscope has opened for ichthyology,
wide opportunities of studying in sex glands in mature it fish,
that were previously inaccessible, morphological features of
caviar and especially their membranes which are indicators of
their habitat conditions, progresses and assessments of influence
of anthropogenous factors on them.
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âëèÿíèå íà ôèçèîëîãè÷åñêèå ñâîéñòâà èêðèíîê, íà îáðàçîâà-
íèå ïåðèâåòèëëèíîâîãî ïðîñòðàíñòâà, íà ìåõàíèçì ïðèêëåè-
âàíèÿ èêðèíîê ê ñóáñòðàòó, íà ïðî÷íîñòü è âîäîîáìåí èêðè-
íîê ðûá â ðàçíûå ïåðèîäû èõ ýìáðèîíàëüíîãî ðàçâèòèÿ è äð.

Äàííûå î ñòðîåíèå ÿéöåêëåòîê è, â ÷àñòíîñòè, î ñòðóê-
òóðå îáîëî÷åê èêðû ìîãóò áûòü èñïîëüçîâàíû â ïðèêëàä-
íûõ öåëÿõ, êàê ïîêàçàòåëü ñîñòîÿíèÿ ïðîèçâîäèòåëåé êóëü-
òóðíûõ è äèêèõ âèäîâ ïðîìûñëîâûõ ðûá, ïðè îöåíêå ñðåäû
îáèòàíèÿ ðûáíûõ ñîîáùåñòâ è âëèÿíèÿ íà íèõ êîíêðåòíûõ
áèîòè÷åñêèõ è àáèîòè÷åñêèõ ôàêòîðîâ è îñîáåííî òàêèå
êàê: ðàöèîí ïèòàíèÿ ïðîèçâîäèòåëåé, ïëîòíîñòü ïîñàäêè
ðûá íà åäèíèöó ïëîùàäè, ñïîñîá è ÷àñòîòà êîðìëåíèÿ,
êèñëîðîäíîå è òåìïåðàòóðíîå âîçäåéñòâèå, õèìè÷åñêèé
ñîñòàâ âîäû è ò.ä.

Ýòè äàííûå ìîãóò òàêæå ñëóæèòü òåîðåòè÷åñêîé îñíî-
âîé äëÿ ðàçðàáîòêè îïòèìàëüíûõ óñëîâèé èñêóññòâåííîé
èíêóáàöèè è âûðàùèâàíèÿ ðûá, ñ ïðèìåíåíèåì èíòåíñèâ-
íûõ ôîðì è èíäóñòðèàëüíûõ ìåòîäîâ â ðûáîâîäñòâå.

Îáîëî÷êà èêðû ðûá îáíàðóæèâàåò îïðåäåëåííûå ÷åð-
òû ñõîäñòâà â ñòðîåíèè ó âñåõ áåç èñêëþ÷åíèÿ âèäîâ, íî â
òîæå âðåìÿ íàáëþäàåòñÿ è âèäîâàÿ ñïåöèôèêà, ò.å. îòëè÷èÿ
â õàðàêòåðå ïðèñóùèé äëÿ êàæäîãî âèäà. Àíàëèç áîãàòîãî
ëèòåðàòóðíîãî ìàòåðèàëà ïîêàçûâàåò, ÷òî ýòè âîïðîñû, â
êàêîé-òî ìåðå, èçó÷åíû åùå â íà÷àëå ïðîøëîãî âåêà (Ìîë-
÷àíîâ, 1941; Îëüøâàíã, 1936; Êàçàíñêèé, 1953; Èâàíîâ,
1956; Èâàíêîâ, 1987; è äð.). Îäíàêî âñå ýòè òîíêîñòè èçó÷å-
íèÿ ñòàëè âîçìîæíûìè òîëüêî ñ ïîÿâëåíèåì ýëåêòðîííîãî
ìèêðîñêîïà, ñ âíåäðåíèåì íîâûõ êîìïëåêñíûõ, â ýêîëîãî-
ìîðôîôèçèîëîãè÷åñêèõ è ãèñòîõèìè÷åñêèõ íàïðàâëåíè-
ÿõ, èññëåäîâàíèé (Âîðîáüåâà è äð. 1986; Øèõøàáåêîâ,
2001, 2005.). Èññëåäîâàíèå íà ýëåêòðîííîì ñêàíèðóþùåì
ìèêðîñêîïå îòêðûëî ïåðåä èõòèîëîãèåé, øèðîêèå âîçìîæ-
íîñòè èçó÷åíèÿ â ïîëîâûõ æåëåçàõ ó ïîëîâîçðåëûõ ðûá,
íåäîñòóïíûõ ðàííåå, ìîðôîëîãè÷åñêèõ îñîáåííîñòåé èêðû
è îñîáåííî èõ îáîëî÷åê, êîòîðûå ñëóæàò ïîêàçàòåëÿìè
óñëîâèé èõ îáèòàíèÿ, ðàçâèòèÿ è îöåíêè âîçäåéñòâèÿ íà
íèõ àíòðîïîãåííûõ ôàêòîðîâ.

Ìàòåðèàëû è ìåòîäû

Ðàáîòà âûïîëíÿëàñü ñ 2018 – 2019 ãã. íà áàçå "Àêâàêîì-
ïëåêñ" êàôåäðû èõòèîëîãèè Äàãåñòàíñêîãî ãîñóäàðñòâåí-
íîãî óíèâåðñèòåòà íà óñòàíîâêå ñ çàìêíóòûì öèêëîì âîäî-
ñíàáæåíèÿ. Îáúåêòîì èññëåäîâàíèè áûëè ñàìêè – ñòåðëÿ-
äè (12 ýêç.) âûðàùåííîé â ÓÇÂ. Ãèñòîëîãè÷åñêèå èññëåäî-
âàíèÿ ïðîâîäèëè ïî îáùåïðèíÿòûì ìåòîäèêàì (Ðîñêèí è
Ëåâèíñîí, 1957). Ìîðôîëîãèÿ ÿéöåâûõ îáîëî÷åê ñòåðëÿäè
èçó÷åíû íàìè íà ñêàíèðóþùåì ìèêðîñêîïå â áîëüøîì
äèàïàçîíå óâåëè÷åíèé (10 000 ðàç) ïðèäåðæèâàÿñü ìåòîäè-
êå, èñïîëüçîâàííîé, âïåðâûå ñîòðóäíèêàìè ÈÝÌÝÆ ÀÍ
ÑÑÑÐ (Âîðîáüåâà è äð.,1986).

Ðåçóëüòàòû èññëåäîâàíèÿ

Óæå èìååòñÿ îïóáëèêîâàííàÿ ôóíäàìåíòàëüíàÿ ðàáîòà
"Âëèÿíèå âíåøíèõ ôàêòîðîâ íà ìèêðîñòðóêòóðó îáîëî÷åê
èêðû ðûá", ñîòðóäíèêàìè Èíñòèòóòà Ýâîëþöèîííîé Ìîð-
ôîëîãèè è Ýêîëîãèè æèâîòíûõ èì. À.Í.Ñåâåðöîâà (ÈÝÌÝÆ
ÀÍÑÑÑÐ) ñ äàííûìè ïîëó÷åííûõ ïðè ïîìîùè ýëåêòðîí-
íîãî ñêàíèðóþùåãî ìèêðîñêîïà.

Ðåöåíçåíòîì äàííîé ðàáîòû áûë îäèí èç àâòîðîâ äàí-
íîé ðàáîòû îïóáëèêîâàííîì â æóðíàëå "Âîïðîñû èõòèîëî-
ãèè" òîì 29. 1989.Ñ.34-38. Â èõ ðàáîòå ðàññìîòðåíî ñòðîå-
íèå îáîëî÷åê èêðû âñåõ ïÿòè ìîðôîëîãè÷åñêèõ òèïîâ îáî-
ëî÷åê, â òîì ÷èñëå è íåêîòîðûõ îñåòðîâûõ ðûá, êîòîðûå ïî
òèïó ðàçìíîæåíèÿ îòíîñÿòñÿ ê ëèòîôèëàì (ïåðâûé ìîðôî-
ëîãè÷åñêèé òèï îáîëî÷åê) ñ êëåéêîé èêðîé, íåðåñòÿòñÿ íà
ãàëå÷íûõ ðîññûïàõ â óñëîâèÿõ áûñòðîãî òå÷åíèÿ è ïîâû-
øåííîé ìóòíîñòè âîäû. Ìû â ñâîèõ èññëåäîâàíèÿõ â êà÷å-
ñòâå ïðèìåðà çäåñü ïðèâåëè ñòðóêòóðó îáîëî÷êè èêðèíîê
ñòåðëÿäè – (Asipenser ruthenus). Ïî äàííûì èññëåäîâàòåëåé
(Ìîë÷àíîâà, 1941; Ñàäîâ,1963; Âîðîáüåâà, Ðóáöîâ, Ìàð-
êîâ, 1986; è äð.), êàðòèíà ìîðôîëîãè÷åñêîãî ñòðîåíèÿ îáîëî-

÷åê èêðû ðàçíûõ âèäîâ îñåòðîâûõ âåñüìà ñõîäíà. Ïîäîáíóþ
ñõîäñòâó îáîëî÷åê èêðèíîê íå òîëüêî îñåòðîâûõ, íî è ó
ìíîãèõ äðóãèõ âèäîâ èç ðàçíûõ ñèñòåìàòè÷åñêèõ ãðóïï ðûá,
íàáëþäàëè è äðóãèå èññëåäîâàòåëè, èçó÷àâøèå îáîëî÷êè èêðû
íåêîòîðûõ ïðåäñòàâèòåëåé èç ñåìåéñòâ êàðïîâûõ, ùóêîâûõ,
îêóíåâûõ è îñåòðîâûõ (Øèõøàáåêîâ è äð, 2001,2005).

Îáîëî÷êè ÿèö îñåòðîâûõ ðûá îïèñàíû ìíîãèìè èññëå-
äîâàòåëÿìè åùå è â äàëåêîì ïðîøëîì (Ìîë÷àíîâà, 1941;
Îëüøâàíã, 1936; Âîòèíîâ, 1947; Êàçàíñêèé,1953; Èâàíîâ,
1956; è äð.). Ïî äàííûì È.Í.Ìîë÷àíîâîé (1941), îâîöèòû
ñòåðëÿäè óæå â III ñòàäèè çðåëîñòè ãîíàä ïîêðûòû äâóìÿ
ñëîÿìè îáîëî÷åê íåêëåòî÷íîãî ñòðîåíèÿ, èìåþùèìè ðàäè-
àëüíîå ñòðîåíèå. Â ïîñëåäóþùåì, âíóòðåííèé ñëîé – Zona
radiata äåëèòñÿ íà äâà ñëîÿ, è îâîöèò â IV ñòàäèè óæå
ïîêðûâàåòñÿ òðåìÿ ñëîÿìè îáîëî÷åê íåêëåòî÷íîãî ñòðîå-
íèÿ, êîòîðûå íàçûâàþòñÿ íàðóæíîé ñîòîâîé èëè âîéëî÷-
íîé – Zona radiata interna è Zona radiata externa (Îëüø-
âàíã,1936). Îäíàêî ðàçâèòèå îáîëî÷åê ÿèö â îâîãåíåçå
îñåòðîâûõ èìè ïðîñëåæåíî íå ïîëíîñòüþ èç-çà îòñóòñòâèÿ
â òå âðåìåíà óñëîâèé äëÿ èõ ãëóáîêîãî èçó÷åíèÿ (ýëåêòðîí-
íî ñêàíèðóþùåãî ìèêðîñêîïà è äð.).

Áîëåå ïîäðîáíî ýòîò âîïðîñ ïîëó÷èë ïîÿñíåíèå â ðàáî-
òàõ È.À. Ñàäîâà (1963). Êàê èçâåñòíî èç äàííûõ åãî ðàáîò,
îâîãîíèè íàõîäÿòñÿ â ïåðèîäå ðîñòà, ïîêðûâàþòñÿ ôîëëè-
êóëÿðíîé îáîëî÷êîé, çàòåì ñîñóäèñòîé è ìåìáðàíîé ìåæ-
äó íèìè. Ïîçäíåå ïîÿâëÿþòñÿ îáîëî÷êè íåêëåòî÷íîãî ñòðî-
åíèÿ. Ïî äàííûì È.À.Ñàäîâà (1963) êðîìå íàçâàííûõ êëå-
òî÷íûõ îáîëî÷åê, îâîöèòû çàêëþ÷åíû åùå è â ýïèòåëèàëü-
íóþ îáîëî÷êó.

Â îáîëî÷êå ÿéöåêëåòêè (èêðèíêè) ñòåðëÿäè, êàê è ëþ-
áîé äðóãîé âèä îñåòðîâûõ, îò÷åòëèâî ðàçëè÷àþòñÿ òðè
ñëîÿ: íàðóæíûé - ñòóäåíèñòûé è äâà ðàäèàëüíûõ – âíåøíèé
è âíóòðåííèé (Zona radiata externa, Zona radiata interna). Âî
âðåìÿ îâóëÿöèè ÿéöî îñâîáîæäàåòñÿ ñíà÷àëà èç ýïèòåëè-
àëüíîé îáîëî÷êè, íî ñâÿçè ôîëëèêóëà ñ ÿè÷íèêîì ïîñðåäè
íîâîãî êàíàòèêà, â êîòîðîì ïðîõîäÿò êðîâåíîñíûå ñîñóäû
è íåðâû, èäóùèå ê ÿéöåêëåòêå (èêðèíêè), ñîõðàíÿåòñÿ (Ñà-
äîâ,1963). Íàøè èññëåäîâàíèÿ ïîêàçàëè, ÷òî, íàðóæíàÿ
ïîâåðõíîñòü ñòóäåíèñòîãî ñëîÿ ÿéöåêëåòîê îáû÷íî áûâà-
åò, îòíîñèòåëüíî ãëàäêîå, áåç êàêèõ-ëèáî îòðîñòêîâ, à ñàì
îí ñïëîøü ïðîíèçàí âåðòèêàëüíûìè êàíàëüöàìè, ñ îòâåð-
ñòèÿìè ðàçíûõ äèàìåòðîâ íà ïîâåðõíîñòè îáîëî÷êè. Íà
àíèìàëüíîì ïîëþñå èêðèíêè âèäíî îäèííàäöàòü ìèêðîïèëå
â âèäå âîðîíêîîáðàçíûõ ÿìîê (ðèñ.1). Ïåðâè÷íàÿ îáîëî÷êà
äâóõñëîéíàÿ, ïðîíèçàíà âåòâÿùèìèñÿ ðàäèàëüíûìè âîëî-
êîíöàìè, ïðîõîäÿùèìè â åå òîëùå, à âòîðè÷íàÿ îáîëî÷êà
òîëñòàÿ ñ øèðîêèìè ïðîâîäÿùèìè êàíàëüöàìè. Ïîñëå îïëî-
äîòâîðåíèÿ èêðèíêè òðåõñëîéíîñòü îáîëî÷êè ñîõðàíÿåòñÿ,
êàíàëüöû çàêðûâàþòñÿ, âîëîêîíöà ñòàíîâÿòñÿ íåðàçëè÷è-
ìûìè, èêðà ñèëüíî êëåéêàÿ (Âîðîáüåâà è äð., 1986)

Ðèñ.1. Ìèêðîïèëå ñòåðëÿäè. Ýëåêòðîíîãðàììà
âûïîëíåííóþ íà ñêàíèðóþùåì ìèêðîñêîïå.
Fig. 1. sterlet Micropile. Electronograms made on the
scanning microscope.
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 Ó ìíîãèõ êîñòèñòûõ âèäîâ ðûá íà èêðèíêå âñåãî îäíó
ìèêðîïèëÿ, (Ñîèí, 1964; Ìàêååâà, 1977; Ãàáàåâà, 1972 è äð.)
à ó îñåòðîâûõ ðûá îáû÷íî èõ áûâàåò íå ìåíåå 10 è íå áîëåå 20
ìèêðîïèëåé (Êàçàíñêèé, 1953; Èâàíîâ, 1956; Ñàäîâ, 1964;
Âîðîáüåâà è äð., 1986). Ó ñòåðëÿäè èçó÷åííûå íàìè íà îáîëî÷-
êå èêðèíêè çàìåòíû îäèííàäöàò âîðîíêîâ – ìèêðîïèëÿ. Ñ
âíóòðåííåé ñòîðîíû îáîëî÷êè ìèêðîïèëå ó ñòåðëÿäè âèäíû
áóãîðêè ñ ìàëåíüêèì îòâåðñòèåì íà âåðøèíå, îêðóæåííûì
íèçêèì âàëèêîì è çàòÿíóòûì òîíêîé ìåìáðàíîé.

Òàêèì îáðàçîì, îáîëî÷êè èêðèíêè êàê êëåòî÷íîãî, òàê
è íåêëåòî÷íîãî ñòðîåíèÿ â îâîãåíåçå ïîÿâëÿþòñÿ ïîñëåäî-
âàòåëüíî îäíà çà äðóãîé. Ïåðâîé îáû÷íî ïîÿâëÿåòñÿ ôîë-
ëèêóëÿðíàÿ îáîëî÷êà, çàòåì ñîñóäèñòàÿ ìåìáðàíà, ýïèòå-
ëèàëüíàÿ: äàëåå Zona radiata externa, à ïîòîì òîëüêî Zona
radiata interna. Ôîëëèêóëÿðíûå îáîëî÷êè, îñòàâøèåñÿ â
ãîíàäàõ, ïîñëå îâóëÿöèè èêðèíîê ïîäâåðãàþòñÿ ïîñòåïåí-
íîé ðåçîðáöèè. Òàêîå ÿâëåíèå íàáëþäàåòñÿ íå òîëüêî ó
îñåòðîâûõ, íî è âñåõ èêðîìå÷óùèõ âèäîâ ðûá (Øèõøàáå-
êîâ è äð.2005). Ïîëó÷åííûå ìàòåðèàëû èññëåäîâàíèÿ ìî-
æåò áûòü è íå äàþò èñ÷åðïûâàþùåé èíôîðìàöèè î ñòðóê-
òóðå îáîëî÷êè èêðû ðûá, íî ïîçâîëÿþò, â êàêîé-òî ìåðå,
ïîäîéòè âïëîòíóþ ê èçó÷åíèþ ôèçèîëîãèè è áèîôèçèêè
îáîëî÷åê, ïðè íåïîñðåäñòâåííîì ó÷àñòèè êîòîðûõ îñóùå-
ñòâëÿþòñÿ îáìåí âåùåñòâ ìåæäó ðàçâèâàþùèìñÿ ýìáðèî-
íîì è âíåøíåé ñðåäîé. Ýòè èññëåäîâàíèÿ, ïî èçó÷åíèþ
óëüòðàñòðóêòóðû îáîëî÷åê èêðû, ìû ïðîäîëæàåì ïðîâî-
äèòü â óñëîâèÿõ, ïðè âûðàùèâàíèè îñåòðîâûõ ðûá â óñòà-
íîâêàõ ñ çàìêíóòûì öèêëîì âîäîñíàáæåíèÿ, äëÿ îöåíêè
âëèÿíèÿ íà íèõ òàêèõ áèîòè÷åñêèõ è àáèîòè÷åñêèõ ôàêòî-
ðîâ êàê: ïëîòíîñòü ïîñàäêè, âèäû êîðìîâ, êðàòíîñòü êîðì-
ëåíèÿ, êèñëîðîäíûé è òåìïåðàòóðíûé ðåæèìû è äð.

Ýòè äàííûå ïî óëüòðàñòðóêòóðå îáîëî÷åê èêðû îñîáåí-
íî íåîáõîäèìû äëÿ ýìáðèîëîãîâ è ìîãóò ñëóæèòü ïðè
ðàçðàáîòêå îïòèìàëüíûõ óñëîâèé ïîëó÷åíèè è èíêóáàöèè
èêðû è âûðàùèâàíèÿ ðûá â èñêóññòâåííûõ óñëîâèÿõ. Â
ýòîé ñâÿçè ñëåäóåò îòìåòèòü âàæíîñòü ïðîäîëæåíèÿ ðàáîò
â ýòîì íàïðàâëåíèè.

Òàêèì îáðàçîì, íàøè èññëåäîâàíèÿ ïîêàçàëè, ÷òî, â
ñòðîåíèÿõ ÿéöåâûõ îáîëî÷åê ñòåðëÿäè ïðè âûðàùèâàíèè â
çàìêíóòûõ óñëîâèÿõ âîäîñíàáæåíèÿ îñîáûõ èçìåíåíèé íå
îáíàðóæèâàþòñÿ. Êàê ñòðîåíèå, òàê è ñòðóêòóðà îáîëî÷åê
èêðèíîê â åñòåñòâåííûõ è èñêóññòâåííûõ óñëîâèÿõ îäèíà-
êîâû, íî ëèøü ðàçíèöà â òîì, ÷òî ñðîêè ôîðìèðîâàíèÿ
îáîëî÷åê èêðèíîê ñòåðëÿäè â ÓÇÂ áîëåå ñæàòûå è ìåíüøå
ïîäâåðãàþòñÿ âíåøíèì âîçäåéñòâèåì.
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Ðåçþìå. Èíôåêöèîííûé áðîíõèò êóð (ÈÁÊ) - øèðîêî
ðàñïðîñòðàíåííîå â Ðîññèéñêîé Ôåäåðàöèè çàáîëåâàíèå,
âûçûâàåìîå âèðóñîì èç ðîäà Gammacoronavirus. Ïàòîëî-
ãèè ðåñïèðàòîðíîé ñèñòåìû, âûçâàííûå âèðóñîì ÈÁÊ ó
êóð, èìåþò ìíîãî îáùèõ ÷åðò ñ ïàòîëîãèåé ðåñïèðàòîðíîé
ñèñòåìû âûçâàííîé SARS CoV2 ó ÷åëîâåêà. Áûëî ïðîâåäå-
íî èñïûòàíèå ýôôåêòèâíîñòè âèðîöèäíûõ ïðåïàðàòîâ
"Ýêîöèä Ñ", "Òðèâèðîí", "Àðãîâèò" íà öûïëÿòàõ, çàðàæåí-
íûõ äåñÿòèêðàòíîé äîçîé âàêöèíû íà îñíîâå àòòåíóèðî-
âàííîãî øòàììà H120 ïðîòèâ èíôåêöèîííîãî áðîíõèòà
êóð (IBV). Â ýêñïåðèìåíòå íàáëþäàëè íàëè÷èå âîñïàëè-
òåëüíûõ èçìåíåíèé â êèøå÷íèêå, ëåãêèõ è òèìóñå, íà 6
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Abstract. Infectious bronchitis of chickens (IBC) is a
widespread disease in the Russian Federation caused by a virus
from the genus Gammacoronavirus. The pathology of the
respiratory system caused by the IBV virus in chickens has many
similarities with the pathology of the respiratory system caused
by SARS CoV2 in humans. The efficacy of the virucidal drugs
"Ecocid C", "Triviron", "Argovit" was tested on chickens
infected with a tenfold dose of the vaccine based on the attenuated
H120 strain against infectious bronchitis of chickens (IBV). In
the experiment, the presence of inflammatory changes in the
intestines, lungs and thymus was observed on day 6 after
infection. The experimental groups were characterized by less
pronounced inflammatory changes and a lower proportion of
thymus and lung probes containing genomic IBV RNA. Since
the virocidal activity of Trivirone, Ecocide C, Argovit was
possible only in the intestine, then as a model of respiratory
infection with COVID19, the experimental data indirectly
confirm the hypothesis of the fundamental possibility of the
predominant accumulation of coronaviruses in the intestine and
subsequent lung damage during hematogenous redistribution of
viral particles and antigens such as IBV. and other coronaviruses,
including SARS CoV2. The dynamic balance between the
reproduction of coronaviruses in the intestine and their
elimination should be easily disturbed when the concentration
of functionally active viral particles (under the action of virucidal
agents) decreases, incl. due to the initially low concentration of
coronaviruses. In terms of pharmacoprophylaxis of infectious
bronchitis, it seems promising to use virucidal agents in the
period preceding the formation of supply immunity.
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äåíü ïîñëå çàðàæåíèÿ. Ýêñïåðèìåíòàëüíûå ãðóïïû õàðàê-
òåðèçîâàëèñü ìåíåå âûðàæåííûìè âîñïàëèòåëüíûìè èç-
ìåíåíèÿìè è ìåíüøåé óäåëüíîé äîëåé ïðîá òèìóñà è ëåã-
êèõ ñîäåðæàùèõ ãåíîìíóþ ÐÍÊ IBV. Òàê êàê âèðîöèäíàÿ
àêòèâíîñòü Òðèâèðîíà, Ýêîöèäà Ñ, Àðãîâèòà áûëà âîçìîæ-
íî òîëüêî â êèøå÷íèêå, òî â êà÷åñòâå ìîäåëè ðåñïèðàòîð-
íîé èíôåêöèè COVID19 äàííûå ýêñïåðèìåíòîâ êîñâåííî
ïîäòâåðæäàþò ãèïîòåçó î ïðèíöèïèàëüíîé âîçìîæíîñòè
ïðåèìóùåñòâåííîãî íàêîïëåíèÿ êîðîíàâèðóñîâ â êèøå÷-
íèêå è ïîñëåäóþùåì ïîðàæåíèè ëåãêèõ ïðè ãåìàòîãåííîì
ïåðåðàñïðåäåëåíèè âèðóñíûõ ÷àñòèö è àíòèãåíîâ êàê IBV,
òàê è äðóãèõ êîðîíàâèðóñîâ, âêëþ÷àÿ SARS CoV2.

Ââåäåíèå

Ïàòîëîãèè ðåñïèðàòîðíîé ñèñòåìû, âûçâàííûå âèðó-
ñîì èíôåêöèîííîãî áðîíõèòà (ÈÁÊ) ó êóð [1, 11]., èìåþò
ìíîãî îáùèõ ÷åðò ñ ïàòîëîãèåé ðåñïèðàòîðíîé ñèñòåìû
âûçâàííîé SARS CoV2 ó ÷åëîâåêà. Â îáîèõ ñëó÷àÿõ åñòü
îñíîâàíèÿ ñ÷èòàòü, ÷òî ïîñëå ëîêàëüíîé èíôåêöèè íåïîñ-
ðåäñòâåííî ïî ìåñòó çàðàæåíèÿ, ïðîèñõîäèò íàêîïëåíèå
èíôåêöèîííîãî àãåíòà â êèøå÷íèêå (îðãàíå, îáëàäàþùåì
íàèáîëüøèì ñåêðåòîðíûì ïîòåíöèàëîì êëåòîê, ðåöåïòî-
ðàìè è ôåðìåíòíûìè ñèñòåìàìè ïðèãîäíûìè äëÿ ðåïðî-
äóêöèè êîðîíàâèðóñà è ñîçðåâàíèÿ âèðóñíûõ ÷àñòèö).  Îáà
âèðóñà ÿâëÿþòñÿ íèçêîêîïèéíûìè è çíà÷èòåëüíàÿ ÷àñòü
ïîâðåæäåíèé íàíîñèòñÿ çà ñ÷åò ðåàêöèè èììóííîé ñèñòå-
ìû. Íèçêàÿ êîíöåíòðàöèÿ êîðîíàâèðóñîâ â îðãàíèçìå òàê-
æå ñîçäàåò ïåðñïåêòèâû äëÿ ýôôåêòèâíîé ïðîòèâîâèðóñ-
íîé òåðàïèè íàöåëåííîé íà äàëüíåéøåå ñíèæåíèå êîïèíî-
ñòè âèðóñíûõ ÷àñòèö â îðãàíàõ ñ íàèáîëüøåé àêòèâíîñòüþ
åãî ðåïðîäóêöèè [1].

Ïðåïðàðàòû ñ âèðîöèäíîé àêòèâíîñòüþ â òîíêîì îòäå-
ëå êèøå÷íèêà ïîòåíöèàëüíî ìîãóò áûòü ýôôåêòèâíû. Êëè-
íè÷åñêèå íàáëþäåíèÿ ïîêàçûâàþò ýôôåêòèâíîñòü ïðåïà-
ðàòîâ òèïà "Ýêîöèä Ñ", "Òðèâèðîí", "Àðãîâèò" (íàíî÷àñ-
òèöû ñåðåáðà ïðîèçâîäñòâà ÍÏÖ "Âåêòîð-Âèòà") ïðè âè-
ðóñíîé ìàëüàäñîðáöèè íà ïòèöåôàáðèêàõ (ôëàâèâèðóñ-
íîé, àñòðîâèðóñíîé ýòèîëîãèè). Ïðîòèâîâèðóñíûé ïðåïà-
ðàò Òðèâèðîí íà÷àëè ïðèìåíÿòü â âåòåðèíàðèè ñðàâíè-

òåëüíî íåäàâíî [6,7]. Ïî ìåõàíèçìó äåéñòâèÿ îí íå èìååò
àíàëîãîâ è îòíîñèòñÿ ê íîâîé ôàðìàêîëîãè÷åñêîé ãðóïïå
ñèíòåòè÷åñêèõ ðèáîíóêëåàç [2, 3]. Àðãîâèò, ñîäåðæàùèé
íàíî÷àñòèöû ñåðåáðà, äî íåäàâíåãî âðåìåíè ðàññìàòðèâà-
ëè â êîíòåêñòå àíòèáàêòåðèàëüíîé àêòèâíîñòè, ââèäó áîëü-
øåé ìåòîäè÷åñêîé ñëîæíîñòè îöåíêè ïðîòèâîâèðóñíûõ
ýôôåêòîâ. Òåì, íå ìåíåå, ñðàâíèòåëüíî íåäàâíî áûëè âû-
ÿâëåíû ïðîòèâîâèðóñíûå ýôôåêòû íàíî÷àñòèö ñåðåáðà è
äðóãèõ ìåòàëëîâ  [14, 8, 18, 19, 10, 11, 23, 13]. Íåäàâíî áûëà
ïîêàçàíà àêòèâíîñòü íàíî÷àñòèö è ïðîòèâ SARS Cov2 [24].
Ýêîöèä Ñ (ïðåäñòàâëÿåò ñîáîé ïîðîøîê ïåðîêñîìîíîñóëü-
ôàòà (òðîéíàÿ ñîëü)) (50%) ïîâåðõíîñòíîå àêòèâíîå âåùå-
ñòâî (äîäåöèëáåíçîëñóëüôîíàò íàòðèÿ) îðãàíè÷åñêèå êèñ-
ëîòû è íåîðãàíè÷åñêèå áóôåðíûå ñèñòåìû.  Äîñòàòî÷íî
øèðîêî ýòî ñðåäñòâî ïðèìåíÿåòñÿ â îòå÷åñòâåííîì ïòèöå-
âîäñòâå ïóòåì âûïàèâàíèÿ æèâîé ïòèöå (ïðåèìóùåñòâåí-
íî ïðè âèðóñíîé ìàëüàäñîðáöèè). Âûñîêàÿ àíòèáàêòåðè-
àëüíàÿ è, ïðîòèâîâèðóñíàÿ àêòèâíîñòü â ñî÷åòàíèè ñ ìàëîé
òîêñè÷íîñòüþ è ñòàáèëüíîñòüþ â æèâîì îðãàíèçìå äåëàþò
åãî ïåðñïåêòèâíûì â òîì ÷èñëå â êà÷åñòâå ïðîòèâîâèðóñ-
íîãî ñðåäñòâà ìåñòíîãî ïðèìåíåíèÿ [4] è äåçèíôåêòàíòà
ïðåïÿòñòâóþùåãî ãîðèçîíòàëüíîìó ïåðåíîñó ãåíîâ àíòè-
áèîòèêîóñòîé÷èâîñòè [5].

Öåëü èññëåäîâàíèÿ - ïðîâåñòè ñêðèíèíã âåùåñòâ ñ
âèðîöèäíîé àêòèâíîñòüþ íà îðãàíèçìåííîé ìîäåëè êîðî-
íàâèðóñíîé èíôåêöèè

Ìàòåðèàëû è ìåòîäû

Ïåòóøêè êðîññà øàâåð â âîçðàñòå 14 ñóòîê, ïîëó÷èëè
âàêöèíó ïðîòèâ ÈÁÊ (Âàêöèíà ïðîòèâ èíôåêöèîííîãî áðîí-
õèòà êóð èç øòàììà H120 æèâàÿ ñóõàÿ). Âàêöèíó ââîäèëè
ïåðîðàëüíî, èíäèâèäóàëüíî â äîçå 5 lg ÝÈÄ 40 íà ãîëîâó.
Áûëè ñôîðìèðîâàíû îïûòíûå ãðóïïû ïî 10 ãîëîâ è êîíò-
ðîëüíàÿ ãðóïïà 14 ãîëîâ.

Äîçèðîâêè ïðåïàðàòîâ áûëè ñëåäóþùèå: "Àðãîâèò Ñ
1%" (íàíîñåðåáðî â êîíöåíòðàöèè 10 ìã/ìë). Ïðîèçâîäè-
òåëü ÍÏÖ "Âåêòîð-Âèòà". Ðàñõîä íà ãîëîâó â ñóòêè - 5 ìêã
ñåðåáðà. Âûïàèâàëè 250 ìêë 2 ðàçà â ñóòêè. Òðèâèðîí
(0,03%) âûïàèâàëè èíäèâèäóàëüíî- ïî 285 ìêë íà ãîëîâó,
äâóõêðàòíî (óòðîì è âå÷åðîì). Ïðåïàðàò ¹3 (ìîíîãëèöå-
ðèä ëàóðèëîâîé êèñëîòû) - äîçà ââåäåíèÿ ñîñòàâèëà 0,1ìã
íà ãîëîâó. Ýêîöèä Ñ 0,05% ïòèöà ïèëà ñàìîñòîÿòåëüíî.
Êóðñ âûïàèâàíèÿ âñåõ ïðåïàðàòîâ áûë 5 ñóòîê. Ïðîèçâîäè-
ëè óáîé íà 6 ñóòêè. Èç âíóòðåííèõ îðãàíîâ âûäåëÿëè ÐÍÊ,
äåëàëè ÎÒ ÏÖÐ. ÐÍÊ âûäåëÿëè ñ èñïîëüçîâàíèåì ñèëèêà-
êîëîíîê, ñ ïðåäâàðèòåëüíûì ðàçðóøåíèåì êëåòîê ãóàíè-
äèí-èçîòèîöèîíàòîì. Êîïèéíîñòü âèðóñà ÈÁÊ îöåíèâàëè
ìåòîäîì ÎÒ ÏÖÐ [6].

Ðåçóëüòàòû èññëåäîâàíèé è îáñóæäåíèå

Ïðè âñêðûòèè îòìå÷àëè íàëè÷èå õàðàêòåðíûõ èçìåíå-
íèé â òèìóñå (âèðóñ ÈÁÊ ïîðàæàåò ìîçãîâóþ çîíó òèìóñà),
ïíåâìîíèè. Íàèáîëüøàÿ èíòåíñèâíîñòü è ýêñòåíñèâíîñòü
ïîðàæåíèé – â ãðóïïàõ, ïîëó÷àâøèõ ïðåïàðàò ¹3 (ìîíîãëè-
öåðèä ëàóðèëîâîé êèñëîòû) è êîíòðîëüíîé ãðóïïå. Ëåãêèå
áûëè ãèïåðåìèðîâàííûå, îòå÷íûå. Èíîãäà î÷àãè èçìåíåíèé
èìåëè òðåóãîëüíóþ è ðîìáîâèäíóþ ôîðìó ÷òî óêàçûâàëî íà
ãåìàòîãåííûé çàíîñ èíôåêöèîííîãî àãåíòà. Òîíêèé îòäåë
êèøå÷íèêà ãèïåðåìèðîâàí. Òîëñòûé îòäåë êèøå÷íèêà áåç
èçìåíåíèé. Ïî÷êè íå âîñïàëåíû. Â îïûòíûõ ãðóïïàõ (â
áîëüøèíñòâå ñëó÷àåâ) èçìåíåíèÿ â êèøå÷íèêå, ëåãêèõ òèìó-
ñå ìåíåå âûðàæåíû èëè îòñóòñòâîâàëè (ðèñóíêè ¹¹1, 2).

Êàê ñëåäóåò èç ðèñóíêà 5 âèðóñ ÈÁÊ îáíàðóæèâàåòñÿ â
òèìóñå.  Íàèáîëüøåå åãî êîëè÷åñòâî â ïðîáàõ îò öûïëÿò
êîíòðîëüíîé ãðóïïû è öûïëÿò, ïîëó÷àâøèõ ïðåïàðàò ¹3
(ñ12 ìîíîãëèöåðèä, ìîíîãëèöåðèä ëàóðèëîâîé êèñëîòû).
Âñå îñòàëüíûå ïðåïàðàòû â òîé èëè èíîé ìåðå ïðåäîòâðà-
òèëè ïîïàäàíèå âèðóñà â òèìóñ, äàæå ÷åðåç ñóòêè ïîñëå
ïîñëåäíåãî èõ ïðèìåíåíèÿ (ðèñóíêè 2, 5).

Òàê êàê ïî÷òè âñå ïðåïàðàòû íå âñàñûâàþòñÿ (êðîìå
ïðåïàðàòà ¹3) òî åäèíñòâåííîé ïðè÷èíîé îòñóòñòâèÿ èõ â

Ïíåâìîíèÿ. Êîíòðîëüíàÿ ãð.            Ëåãêèå. Îïûòíàÿ ãð.

Ðèñóíîê. 1 - Ëåãêèå ó ïòèöû êîíòðîëüíîé ãðóïïû è
îäíîé èç îïûòíûõ ãðóïï
Figure 1 - Lungs in a bird of the control group and one of the
experimental groups

Íîðìàëüíûé òèìóñ.
Ïðîòèâîâèðóñíûé ïðåïàðàò

Âîñïàëåííûé òèìóñ.
Êîíòðîëüíàÿ ãðóïïà

Ðèñóíîê 2 - Èçìåíåíèÿ â òèìóñå ïîñëå âàêöèíàöèè
äåñÿòèêðàòíîé äîçîé âàêöèíû ïðîòèâ ÈÁÊ (æèâîòé
àòòåíóèðîâàííûé øòàìì H120)
Figure 2 - Changes in the thymus after vaccination with a
tenfold dose of IBV vaccine (belly attenuated strain H120)
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òèìóñå áûëî áëîêèðîâàíèå ïîïàäàíèÿ âèðóñà â êðîâåíîñ-
íóþ ñèñòåìó. Ïîäàâèòü íàêîïëåíèå âèðóñà â òèìóñå ïîñëå
ïîïàäàíèÿ âèðóñíûõ ÷àñòèö â ýòîò îðãàí, èñïûòûâàåìûå
ïðåïàðàòû çàâåäîìî íå ìîãëè.

Êàê ñëåäóåò èç ðèñóíêà 3 - íàèëó÷øèì ïðîòåêòèâíûì
äåéñòâèåì îáëàäàë "Ýêîöèä Ñ", òîëüêî îäíà ïðîáà òèìóñà
áûëà ïîëîæèòåëüíà ïðè èñïîëüçîâàíèè Òðèâèðîíà è òðè
ïîëîæèòåëüíûõ ïðîáû áûëè ïðè èñïîëüçîâàíèè ïðåïàðàòà
"Àðãîâèò" (íàíî÷àñòèö ñåðåáðà).

 Ýêîöèä Ñ, Òðèâèðîí è Àðãîâèò îáëàäàþò ïðÿìûì
ïîâðåæäàþùèì ýôôåêòîì â îòíîøåíèè âèðóñíûõ ÷àñòèö
ò.å. èìåþò îáùèé ìåõàíèçì äåéñòâèÿ è ñõîäíû ïî ôàðàìêî-
êèíåòè÷åñêèì ñâîéñòâàì. Ýôôåêò â îòíîøåíèè çàùèòû îò
âèðóñà IBV òàêæå áûë ñõîäåí. Ìû íàáëþäàëè ïðîòåêòèâ-
íûé ýôôåêò â ÷àñòè ïðîÿâëåíèÿ ïðèçíàêîâ ïíåâìîíèè è
ïîðàæåíèé òèìóñà âûðàæàþùèéñÿ â ñíèæåíèè âûðàæåí-
íîñòè âîñïàëèòåëüíûõ èçìåíåíèè èëè ïîëíîì îòñóòñòâèè
âîñïàëåíèÿ ëåãêèõ è òèìóñà â ýêñïåðèìåíòàëüíûõ ãðóïïàõ,
ïîëó÷àþùèõ Ýêîöèä Ñ, Òðèâèðîí è Àðãîâèò.

Øòàìì H120 ÿâëÿåòñÿ ïíåâìîòðîïíûì âèðóñîì. Òåì
íå ìåíåå, ïî äàííûì ÎÒ- ÏÖÐ, êîíöåíòðàöèÿ âèðóñà ÈÁÊ
â òðàõåå ìåíüøå ÷åì â áðîíõàõ [6], à â êèøå÷íèêå âèðóñ
äåòåêòèðóåòñÿ ÷àùå è äîëüøå, ÷åì â ðåñïèðàòîðíîé ñèñòå-
ìå.  Åñëè ó÷åñòü, ÷òî âñÿ êðîâü èç êèøå÷íèêà íåìèíóåìî
ïðîõîäèò ÷åðåç ìàëûé êðóã êðîâîîáðàùåíèÿ, òî âïîëíå
ìîæíî äîïóñòèòü ïðåèìóùåñòâåííî ãåìàòîãåííûé çàíîñ
âèðóñíûõ ÷àñòèö â ðåñïèðàòîðíóþ ñèñòåìó ñ åå ïîñëåäóþ-
ùèì ïîâðåæäåíèåì.

Êàê âèäíî èç ðèñóíêîâ ¹¹ 5 è 6, êîïèéíîñòü ÐÍÊ
âèðóñà ÈÁÊ îòíîñèòåëüíî êîïèéíîñòè ãåíà äîìàøíåãî
õîçÿéñòâà GAPDH â êèøå÷íèêå ìîæåò áûòü áîëüøå â 25-40
òûñ. ðàç, ÷åì â òèìóñå, òàêèì îáðàçîì, âêëàä êèøå÷íîé
ïîïóëÿöèè âèðóñà â êîíöåíòðàöèþ âèðóñà â äðóãèõ âíóò-
ðåííèõ îðãàíàõ ìîæåò áûòü áîëåå çíà÷èìûì, ÷åì ñàìîñòî-
ÿòåëüíîå ðàçìíîæåíèå äàííîãî âèðóñà â ýòèõ îðãàíàõ.
Îäíîòèïíûå ýôôåêòû îò èñïîëüçîâàíèÿ ïðåïàðàòîâ, èíàê-
òèâèðóþùèõ âèðóñíûå ÷àñòèöû â ïðîñâåòå êèøå÷íèêà,
òàêæå ìîãóò áûòü âîçìîæíû òîëüêî ïðè óñëîâèè ãëàâåí-
ñòâóþùåé ðîëè îáðàçîâàíèÿ è ñîçðåâàíèÿ êîðîíàâèðóñîâ â
êèøå÷íèêå, â ïàòîãåíåçå ïîðàæåíèÿ ðåñïèðàòîðíîé ñèñòå-
ìû.  Âíåëåãî÷íûå ôîðìû ÑOVID19 îïèñàíû â íàó÷íîé
ëèòåðàòóðå [17], ïîðàæåíèå êèøå÷íèêà ÷àñòî ôèêñèðóåòñÿ
ïðàêòè÷åñêè ïðè âñåõ êîðîíàâèðóñíûõ èíôåêöèÿõ âêëþ-
÷àÿ (FIP, TGS, IBV, COVID19 [20, 25] è ò.ä.). Ïîìèìî
èñêëþ÷èòåëüíî áîëüøîãî ïîòåíöèàëà äëÿ ðåïëèêàöèè âè-
ðóñà äëÿ êîðîíàâèðóñîâ áîëüøîå çíà÷åíèå èìååò ïðîòåî-
ëèòè÷åñêîå ñîçðåâàíèå S-áåëêà è ïîñëåäóþùàÿ èíòåðíàëè-
çàöèÿ âèðóñà â êëåòêó, ïîñëå ñâÿçûâàíèÿ ñ êëåòî÷íûì
ðåöåïòîðîì.  Â ýòîì ïðîöåññå àêòèâíî ó÷àñòâóþò ñåðèíî-
âûå ïðîòåàçû, âêëþ÷àÿ òðèïñèí êàê ó SARS CoV2[12,
15,16, 26] òàê è ó IBV [21]. Â ýòîì êîíòåêñòå íàíî÷àñòèöû
ñåðåáðà, ïîòåíöèàëüíî ìîãóò îêàçûâàòü äîïîëíèòåëüíûé
ýôôåêò â êà÷åñòâå èíãèáèòîðà ñåðèíîâûõ ïðîòåàç [9]. Â
íàó÷íîé ëèòåðàòóðå îïèñàí ýôôåêò îò èíãèáèòîðîâ ñåðè-
íîâûõ ïðîòåàç â ÷àñòè ïîäàâëåíèÿ ïîïàäàíèÿ êîðîíàâèðó-
ñîâ â êëåòêó [16].

Èíôåêöèîííûé áðîíõèò êàê ìîäåëü êèøå÷íûõ êîðîíà-
âèðóñíûõ èíôåêöèé æèâîòíûõ è ÷åëîâåêà, ñ îñëîæíåíèÿ-
ìè â âèäå ÎÐÄÑ, áîëåå ïåðñïåêòèâíà, ÷åì òåñòû in vitro.
Îòíîñèòåëüíî íèçêàÿ êîïèéíîñòü êîðîíàâèðóñîâ è, ñëåäî-
âàòåëüíî, áîëüøîå çíà÷åíèå â ðåàëèçàöèè ïàòîëîãè÷åñêèõ
ïðîöåññîâ, ïðîöåññîâ ïåðåðàñïðåäåëåíèÿ âèðóñíûõ ÷àñ-
òèö èç çîí ñ âûñîêîé êîíöåíòðàöèåé â îðãàíû, ãäå íàëè÷èå
âèðóñà ìîæåò âûçâàòü æèçíåóãðîæàþùåå ñîñòîÿíèå, äåëà-
åò êëåòî÷íûå ìîäåëè ìàëîýôôåêòèâíûìè.

Çàêëþ÷åíèå

1. Âèðîöèäíûå ïðåïàðàòû "Ýêîöèä Ñ", "Òðèâèðîí",
"Àðãîâèò", íå îáëàäàþùèå ñèñòåìíûì äåéñòâèåì, îáåñïå-
÷èâàþò ïîäàâëåíèå êîðîíàâèðóñíîé èíôåêöèè êàê â ÷àñòè

ñíèæåíèÿ èíòåíñèâíîñòè ïîðàæåíèÿ ðåñïèðàòîðíîé ñèñ-
òåìû, êèøå÷íèêà è òèìóñà, òàê è â ÷àñòè ñíèæåíèÿ èíôèöè-
ðîâàííîñòè ïòèöû âèðóñîì ÈÁÊ.

2. Â êà÷åñòâå ìîäåëè ðåñïèðàòîðíîé èíôåêöèè
COVID19 äàííûå ýêñïåðèìåíòîâ êîññâåííî ïîäòâåðæäà-
þò ãèïîòåçó î ïðèíöèïèàëüíîé âîçìîæíîñòè ïðåèìóùå-
ñòâåííîãî íàêîïëåíèÿ êîðîíàâèðóñîâ â êèøå÷íèêå è ïîñ-
ëåäóþùåì ïîðàæåíèè ëåãêèõ ïðè ãåìàòîãåííîì ïåðåðàñï-
ðåäåëåíèè âèðóñíûõ ÷àñòèö è àíòèãåíîâ SARS CoV2

3. Äèíàìè÷åñêîå ðàâíîâåñèå ìåæäó âîñïðîèçâîäñòâîì
êîðîíàâèðóñîâ â êèøå÷íèêå è èõ ýëèìèíàöèåé äîëæíî
ëåãêî íàðóøàòüñÿ ïðè ñíèæåíèè êîíöåíòðàöèè ôóíêöèî-
íàëüíî àêòèâíûõ âèðóñíûõ ÷àñòèö (ïîä äåéñòâèåì âèðî-
öèäíûõ ñðåäñòâ)

4. Â ïëàíå ôàðìàêîïðîôèëàêòèêè èíôåêöèîííîãî
áðîíõèòà, ïðåäñòàâëÿåòñÿ ïåðñïåêòèâíûì ïðèìåíåíèå âè-
ðîöèäíûõ ñðåäñòâ â ïåðèîä, ïðåäøåñòâóþùèé ôîðìèðîâà-
íèþ ïîñòàâêöèíàëüíîãî èììóíèòåòà.

Ðèñóíîê 3 - Ïðîöåíò èíôèöèðîâàííîñòè òèìóñà
êîðîíàâèðóñîì êóð â îïûòíûõ è êîíòðîëüíîé ãðóïïàõ
Figure 3 - Percentage of thymus infection with chicken
coronavirus in experimental and control groups

Ðèñóíîê 5 - Ñðåäíÿÿ êîíöåíòðàöèÿ âèðóñà ÈÁÊ â òèìóñå
ó öûïëÿò îïûòíûõ è êîíòðîëüíîé ãðóïï, 2^- (DDCt)
Figure 5 - Average concentration of IBV virus in the thymus in
chickens from the experimental and control groups, 2^- (DDCt)

Ðèñóíîê 4 - Êîíöåíòðàöèÿ âèðóñà ÈÁÊ â êèøå÷íèêå ó
öûïëÿò îïûòíûõ è êîíòðîëüíîé ãðóïï, 2^- (DD Ct)
Figure 4 - The concentration of the IBV virus in the intestine of
the chickens of the experimental and control groups, 2^- (DD Ct)



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2020

   38

 Journal "Veterinaria i kormlenie"

Ðàáîòà âûïîëíåíà ïðè ÷àñòè÷íîé ïîääåðæêå ïðîåêòîâ ÏÔÍÈ
ÃÀÍ íà 2017-2020 ãã. (VI.55.1.1, 0309-2016- 0002) "Áèîëîãèÿ áàêòå-
ðèàëüíî-âèðóñíûõ ñîîáùåñòâ". Ïðîåêòà ÐÔÔÈ 20-04-60355 "Ðàç-
ðàáîòêà ìóëüòèìàñøòàáíîé èììóíî-ýïèäåìèîëîãè÷åñêîé ìàòå-
ìàòè÷åñêîé ìîäåëè COVID-19 c ó÷åòîì âîçäåéñòâèÿ íà ýêîíîìè-
êó ðåãèîíîâ è ñöåíàðèåâ äåéñòâèÿ îðãàíîâ âëàñòè"

Ëèòåðàòóðà
1. Àôîíþøêèí, Â.Í. Âîçìîæíûé ïàòîãåíåç êîðîíàâèðóñíûõ èíôåêöèé
íà ïðèìåðå ÈÁÊ â êà÷åñòâå ìîäåëè èíôåêöèè, àññîöèèðîâàííîé ñ
COVID-19 ó ëþäåé / Â.Í. Àôîíþøêèí // ÁÈÎ. - 2020. - ¹4. - Ñ.4-6.
2. Àôîíþøêèí, Â.Í. Îöåíêà ðîëè ôëàâèâèðóñíîé èíôåêöèè â ñíèæåíèè
ïðîäóêòèâíîñòè öûïëÿò-áðîéëåðîâ â ÐÔ 2011 - 2013 ãã / Â.Í. Àôîíþøêèí,
Å.È. Ðÿá÷èêîâà, Â.Í. Ñèëüíèêîâ // Âåòåðèíàðèÿ. -  2014; 8; Ñ. 15 - 19.
3. Àôîíþøêèí, Â.Í. Àëüòåðíàòèâíûé ñïîñîá ïðîôèëàêòèêè è ëå÷åíèÿ
ÐÐÑÑ / Â.Í. Àôîíþøêèèí, À.Â. Ëèòâèíîâ // Ñâèíîâîäñòâî. -  2017. - ¹1.
- Ñ.56 - 58.
4. Àôîíþøêèí, Â.Í. Èçó÷åíèå ïðîòèâîôàãîâîé àêòèâíîñòè äåçèíôåê-
òàíòîâ â êà÷åñòâå ôàêòîðà ïîäàâëåíèÿ ãîðèçîíòàëüíîé ïåðåäà÷è ãå-
íîâ / Â.Í. Àôîíþøêèí, Â.Ñ. ×åðåïóøêèíà, Î.Ï. Òàòàð÷óê, Î. À. Ôðîëîâà
// Âåñòíèê ÊðàñÃÀÓ. -  2020. - ¹ 4 (157). -   Ñ. 88-96.
5. Àôîíþøêèí, Â.Í. Âëèÿíèå äåçèíôèöèðóþùèõ ñðåäñòâ íà îñíîâå
ïåðñóëüôàòà êàëèÿ, ïåðåêèñè âîäîðîäà, ãëóòàðàëüäåãèäà è ÷åòâåðòè÷-
íûõ àììîíèéíûõ ñîåäèíåíèé íà ãåíåòè÷åñêèé ìàòåðèàë áàêòåðèàëü-
íûõ ïàòîãåíîâ, ñïåöèôè÷íûõ äëÿ ìÿñîïåðåðàáàòûâàþùåé ïðîìûø-
ëåííîñòè / Â.Í. Àôîíþøêèí, Ê.À. Òàáàíþõîâ, Â.Ñ. ×åðåïóøêèíà, Þ.Ñ.
Õîìåíêî, Î.Ï. Òàòàð÷óê // Òåîðèÿ è ïðàêòèêà ïåðåðàáîòêè ìÿñà. -  2016.
Ò. 1. - ¹ 1. - Ñ. 54-61.
6. Àôîíþøêèí, Â.Í. Èçó÷åíèå ïðîòèâîâèðóñíîãî äåéñòâèÿ ïðåïàðàòà
òðèâèðîí íà âîçáóäèòåëÿ èíôåêöèîííîãî áðîíõèòà êóð / Â.Í. Àôîíþø-
êèí, À.Í. Øèðøîâà, Ä.Â. Øàìîâñêàÿ, Ä.Í. Ïëîìîäüÿëîâ, Þ.Í. Êîçëîâà
// Âåòåðèíàðèÿ. -  2018. -  ¹7. - Ñ. 24-28.
7. Burakova, E. Structure-activity relationships in new polycationic molecules
based on two 1,4-diazabicyclo[2.2.2]octanes as artificial ribonucleases / E.
Burakova, N. Kovalev, M. Zenkova et al.  // Bioorganic Chemistry.-   2014.-
¹57.- P.127 - 131.
8.Baram-Pinto, D. Inhibition of herpes simplex virus type 1 infection by silver
nanoparticles capped with mercaptoethane sulfonate / D. Baram-Pinto, S.
Shukla, N. Perkas, A. Gedanken, R. Sarid // Bioconjug. Chem.- 2009.-
¹20.- P.1497-1502. doi: 10.1021/bc900215b.
9. Baram-Pinto, D. Inhibition of HSV-1 attachment, entry, and cell-to-cell
spread by functionalized multivalent gold nanoparticles / D. Baram-Pinto, S.
Shukla, A. Gedanken, R. Sarid // Small.- 2010.- ¹6.- P.1044-1050. doi:
10.1002/smll.200902384.
10. Alex Chin, Julie Chu, Mahen Perera, Kenrie Hui, Hui-Ling Yen, Michael
Chan, Malik Peiris, Leo Poon. Stability of SARS-Co 2  in different environmental
conditions. The Lancet Microbe: Medical journal. - Ãîíêîíãñêèé óíèâåðñè-
òåò: Elsevier, 2020. - 2 April (vol.20, iss.4) - ISSN 2666-5247
11. Cavanagh D. Coronaviruses in poultry and other birds. Avian Pathol.-
2005.-  ¹34.- P.439 - 448.
12. J.L.Chambers G.G.Christoph M.Krieger L.Kay R.M.Stroud  Silver ion
inhibition of serine proteases: Crystallographic study of silver-trypsin
Biochemical and Biophysical Research Communications.-1974.-¹59(1).-
P.70-74  https://doi.org/10.1016/S0006-291X(74)80175-0
13. Cristina Balagna, Sergio Perero, Elena Percivalle, Edoardo Vecchio
Nepita, Monica Ferraris Virucidal effect against coronavirus SARS-CoV-2 of
a silver nanocluster/silica composite sputtered coating//Open Ceramics.-
2020.- ¹1 https://doi.org/10.1016/j.oceram.2020.100006
14. Elechiguerra J.L., Burt J.L., Morones J.R., Camacho-Bragado A., Gao
X., Lara H.H., Yacaman M.J. Interaction of silver nanoparticles with HIV-1.
J. Nanobiotechnol.- 2005.- ¹29.- P.3-6.
15. Graham Simmons , Dhaval N Gosalia, Andrew J Rennekamp, Jacqueline
D Reeves, Scott L Diamond, Paul Bates Inhibitors of cathepsin L prevent
severe acute respiratory syndrome coronavirus entry Proc Natl Acad Sci
USA.-2005 Aug 16;102(33):11876-81 DOI: 10.1073/pnas.0505577102
16. M. Kawase, K. Shirato, L. van der Hoek, F. Taguchi, S. Matsuyama,
Simultaneous treatment of human bronchial epithelial cells with serine and
cysteine protease inhibitors prevents severe acute respiratory syndrome
coronavirus entry. J Virol 86, 6537-6545 (2012)
17. V. G. Puelles et al., Multiorgan and Renal Tropism of SARS-CoV-2. N
Engl J Med, 2020
18. Lara H.H., Ayala-Nunez N.V., Ixtepan-Turrent L., Rodriguez-Padilla C.
Mode of antiviral action of silver nanoparticles against HIV-1. J.
Nanobiotechnol.-2010.- ¹8.- P.1-10. doi: 10.1186/1477-3155-8-1.
19. Lara H.H., Ixtepan-Turrent L., Garza-Trevino E.N., Rodriguez-Padilla C.
PVP-coated silver nanoparticles block the transmission of cell-free and cell-
associated HIV-1 in human cervical culture. J. Nanobiotechnol.-2010.- ¹8.-
P.15-25. doi: 10.1186/1477-3155-8-15.
20. Lucio B., Fabricant J. Tissue tropism of three cloacal isolates and
Massachusetts strain of infectious bronchitis virus. Avian Dis.-1990.- ¹34.-
P.865 - 870.
21. M. S. Mahmood, M. Siddique, I. Hussain and A. Khan Trypsin-induced
hemagglutination assay for the detection of infectious bronchitis virus //
Pakistan Vet. J.-2004.-¹24(2).- P.54
22. Rogers J.V., Parkinson C.V., Choi Y.W., Speshock J.L., Hussain S.M.
A preliminary assessment of silver nanoparticles inhibition of monkeypox
virus plaque formation. Nanoscale Res. Lett.- 2008.-¹3.- P.129-133. doi:
10.1007/s11671-008-9128-2.
23. Sun L., Singh A.K., Vig K., Pillai S., Shreekumar R., Singh S.R. Silver
nanoparticles inhibit replication of respiratory sincitial virus. J. Biomed.
Biotechnol.- 2008.- ¹4.- P.149-158.
24. J. Santos et al., Repurposing Therapeutics for Potential Treatment of
SARS-CoV-2: A   Review. Viruses 12, (2020).
25. Xiao, F. et al. Evidence for gastrointestinal infection of SARS-CoV-2.
Gastroenterology 158, 1831-1833.e3 (2020).
26. Xia, S., Lan, Q., Su, S., Wang, X., Xu, W., Liu, Z., Zhu, Y., Wang, Q., Lu,

L., & Jiang, S. (2020). The role of furin cleavage site in SARS-CoV-2 spike
protein-mediated membrane fusion in the presence or absence of trypsin.
Signal Transduction and Targeted Therapy, 5(1). https://doi.org/10.1038/
s41392-020-0184-0

References
1. Afonyushkin, V.N. Possible pathogenesis of coronavirus infections on the
example of IBV as a model of infection associated with COVID-19 in humans
/ V.N. Afonyushkin // BIO. - 2020. - No. 4. - P.4-6.
2. Afonyushkin, V.N. Assessment of the role of flavivirus infection in
reducing the productivity of broiler chickens in the Russian Federation in
2011 - 2013 / V.N. Afonyushkin, E.I. Ryabchikova, V.N. Silnikov // Veterinary
Medicine. - 2014; 8; S. 15 - 19.
3. Afonyushkin, V.N. An alternative method for the prevention and treatment
of PRRS / V.N. Afonyushkin, A.V. Litvinov // Pig breeding. - 2017. - No. 1.
- p. 56 - 58.
4. Afonyushkin, V.N. Study of the antiphage activity of disinfectants as a
factor for suppressing horizontal gene transfer / V.N. Afonyushkin, V.S.
Cherepushkina, O.P. Tatarchuk, O. A. Frolova // Bulletin of KrasGAU. -
2020. - No. 4 (157). - S. 88-96.
5. Afonyushkin, V.N. Influence of disinfectants based on potassium persulfate,
hydrogen peroxide, glutaraldehyde and quaternary ammonium compounds
on the genetic material of bacterial pathogens specific for the meat-
processing industry / V.N. Afonyushkin, K.A. Tabanyukhov, V.S.
Cherepushkina, Yu.S. Khomenko, O. P. Tatarchuk // Theory and practice of
meat processing. - 2016. T. 1. - No. 1. - P. 54-61.
6. Afonyushkin, V.N. Study of the antiviral action of the drug triviron on the
causative agent of infectious bronchitis in chickens / V.N. Afonyushkin, A.N.
Shirshova, D.V. Shamovskaya, D.N. Plomodyalov, Yu.N. Kozlova // Veterinary
Medicine. - 2018. - No. 7. - S. 24-28.
7. Burakova, E. Structure-activity relationships in new polycationic molecules
based on two 1,4-diazabicyclo[2.2.2]octanes as artificial ribonucleases / E.
Burakova, N. Kovalev, M. Zenkova et al.  // Bioorganic Chemistry.-   2014.-
¹57.- P.127 - 131.
8. Baram-Pinto, D. Inhibition of herpes simplex virus type 1 infection by silver
nanoparticles capped with mercaptoethane sulfonate / D. Baram-Pinto, S.
Shukla, N. Perkas, A. Gedanken, R. Sarid // Bioconjug. Chem.- 2009.-
¹20.- P.1497-1502. doi: 10.1021/bc900215b.
9. Baram-Pinto, D. Inhibition of HSV-1 attachment, entry, and cell-to-cell
spread by functionalized multivalent gold nanoparticles / D. Baram-Pinto, S.
Shukla, A. Gedanken, R. Sarid // Small.- 2010.- ¹6.- P.1044-1050. doi:
10.1002/smll.200902384.
10. Alex Chin, Julie Chu, Mahen Perera, Kenrie Hui, Hui-Ling Yen, Michael
Chan, Malik Peiris, Leo Poon. Stability of SARS-Co 2 in different environmental
conditions. The Lancet Microbe: Medical journal. - University of Hong Kong:
Elsevier, 2020 .-- April 2 (vol. 20, iss. 4) - ISSN 2666-5247
11. Cavanagh D. Coronaviruses in poultry and other birds. Avian Pathol.-
2005.-  ¹34.- P.439 - 448.
12. J.L.Chambers G.G.Christoph M.Krieger L.Kay R.M.Stroud  Silver ion
inhibition of serine proteases: Crystallographic study of silver-trypsin
Biochemical and Biophysical Research Communications.-1974.-¹59(1).-
P.70-74  https://doi.org/10.1016/S0006-291X(74)80175-0
13. Cristina Balagna, Sergio Perero, Elena Percivalle, Edoardo Vecchio
Nepita, Monica Ferraris Virucidal effect against coronavirus SARS-CoV-2 of
a silver nanocluster/silica composite sputtered coating//Open Ceramics.-
2020.- ¹1 https://doi.org/10.1016/j.oceram.2020.100006
14. Elechiguerra J.L., Burt J.L., Morones J.R., Camacho-Bragado A., Gao
X., Lara H.H., Yacaman M.J. Interaction of silver nanoparticles with HIV-1.
J. Nanobiotechnol.- 2005.- ¹29.- P.3-6.
15. Graham Simmons , Dhaval N Gosalia, Andrew J Rennekamp, Jacqueline
D Reeves, Scott L Diamond, Paul Bates Inhibitors of cathepsin L prevent
severe acute respiratory syndrome coronavirus entry Proc Natl Acad Sci
USA.-2005 Aug 16;102(33):11876-81 DOI: 10.1073/pnas.0505577102
16. M. Kawase, K. Shirato, L. van der Hoek, F. Taguchi, S. Matsuyama,
Simultaneous treatment of human bronchial epithelial cells with serine and
cysteine protease inhibitors prevents severe acute respiratory syndrome
coronavirus entry. J Virol 86, 6537-6545 (2012)
17. V. G. Puelles et al., Multiorgan and Renal Tropism of SARS-CoV-2. N
Engl J Med, 2020
18. Lara H.H., Ayala-Nunez N.V., Ixtepan-Turrent L., Rodriguez-Padilla C.
Mode of antiviral action of silver nanoparticles against HIV-1. J.
Nanobiotechnol.-2010.- ¹8.- P.1-10. doi: 10.1186/1477-3155-8-1.
19. Lara H.H., Ixtepan-Turrent L., Garza-Trevino E.N., Rodriguez-Padilla C.
PVP-coated silver nanoparticles block the transmission of cell-free and cell-
associated HIV-1 in human cervical culture. J. Nanobiotechnol.-2010.- ¹8.-
P.15-25. doi: 10.1186/1477-3155-8-15.
20. Lucio B., Fabricant J. Tissue tropism of three cloacal isolates and
Massachusetts strain of infectious bronchitis virus. Avian Dis.-1990.- ¹34.-
P.865 - 870.
21. M. S. Mahmood, M. Siddique, I. Hussain and A. Khan Trypsin-induced
hemagglutination assay for the detection of infectious bronchitis virus //
Pakistan Vet. J.-2004.-¹24(2).- P.54
22. Rogers J.V., Parkinson C.V., Choi Y.W., Speshock J.L., Hussain S.M.
A preliminary assessment of silver nanoparticles inhibition of monkeypox
virus plaque formation. Nanoscale Res. Lett.- 2008.-¹3.- P.129-133. doi:
10.1007/s11671-008-9128-2.
23. Sun L., Singh A.K., Vig K., Pillai S., Shreekumar R., Singh S.R. Silver
nanoparticles inhibit replication of respiratory sincitial virus. J. Biomed.
Biotechnol.- 2008.- ¹4.- P.149-158.
24. J. Santos et al., Repurposing Therapeutics for Potential Treatment of
SARS-CoV-2: A   Review. Viruses 12, (2020).
25. Xiao, F. et al. Evidence for gastrointestinal infection of SARS-CoV-2.
Gastroenterology 158, 1831-1833.e3 (2020).
26. Xia, S., Lan, Q., Su, S., Wang, X., Xu, W., Liu, Z., Zhu, Y., Wang, Q., Lu,
L., & Jiang, S. (2020). The role of furin cleavage site in SARS-CoV-2 spike
protein-mediated membrane fusion in the presence or absence of trypsin.
Signal Transduction and Targeted Therapy, 5(1). https://doi.org/10.1038/
s41392-020-0184-0



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2020

   39

 Journal "Veterinaria i kormlenie"

DOI CrossRef:10.30917/ATT-VK-1814-9588-2020-7-11
ÓÄÊ 619:616.988:636.22

Õðîíè÷åñêîå èñòîùåíèå îëåíåâûõ -
ïðèîííàÿ ýïèçîîòèÿ, óãðîæàþùàÿ
ñåâåðíûì òåððèòîðèÿì Ðîññèè

Íàäòî÷åé Ã.À., ê.á.í., âåäóùèé íàó÷íûé ñîòðóäíèê
ëàáîðàòîðèè ìîëåêóëÿðíîé öèòîïàòîëîãèè è
ýëåêòðîííîé ìèêðîñêîïèè, g_a_nadtochei@mail.ru
Âàíãåëè Ñ.Â., ê.â.í., ñòàðøèé íàó÷íûé ñîòðóäíèê
ëàáîðàòîðèè ìîëåêóëÿðíîé öèòîïàòîëîãèè è
ýëåêòðîííîé ìèêðîñêîïèè, sergeyvangeli@mail.ru
ÔÃÁÍÓ ÔÍÖ Âñåðîññèéñêèé íàó÷íî-èññëåäîâàòåëüñêèé
èíñòèòóò ýêñïåðèìåíòàëüíîé âåòåðèíàðèè èì. Ê.È.
Ñêðÿáèíà è ß.Ð. Êîâàëåíêî ÐÀÍ, ã. Ìîñêâà,
+7 (495) 970-03-69.

Êëþ÷åâûå ñëîâà: Õðîíè÷åñêîå èñòîùåíèå îëåíåâûõ,
ðàñïðîñòðàíåííîñòü, ýïèçîîòîëîãèÿ, ïóòè ïåðåäà÷è, ïðè-
îíû, îïàñíîñòü äëÿ ýêîëîãèè.

Ðåçþìå. Õðîíè÷åñêîå èñòîùåíèå îëåíåé (ÕÈÎ) - êîí-
òàãèîçíàÿ ïðèîííàÿ èíôåêöèÿ, ïîðàæàþùàÿ æèâîòíûõ ñå-
ìåéñòâà Îëåíåâûõ (Cervidae). Âïåðâûå áîëåçíü çàðåãèñò-
ðèðîâàëè â ÑØÀ â 1980 ã. â Êîëîðàäî è Âàéîìèíãå. Â
íàñòîÿùåå âðåìÿ ÕÈÎ âûÿâëåíî â 26 øòàòàõ ÑØÀ, 3
ïðîâèíöèÿõ Êàíàäû, â Þæíîé Êîðåå, Íîðâåãèè, Øâåöèè è
Ôèíëÿíäèè. Áîëåçíü ñìåðòåëüíà â 100% ñëó÷àåâ, ïåðåäàåò-
ñÿ âåðòèêàëüíî îò ìàòåðè ïëîäàì, êîíòàêòíî, îðàëüíî,
àýðîçîëüíî è ÷åðåç îêðóæàþùóþ ñðåäó. Èíêóáàöèîííûé
ïåðèîä äëèòñÿ îò 1,5 äî 5 ëåò. Õàðàêòåðíû äëÿ áîëåçíè
ñèìïòîìû ïîðàæåíèÿ ÖÍÑ, à òàêæå èñòîùåíèå, ïîâûøåí-
íîå ñëþíîîòäåëåíèå, æàæäà, ÷àñòîå ìî÷åèñïóñêàíèå. Âîç-
áóäèòåëü ïîðàæàåò íåðâíóþ è ëèìôîèäíóþ ñèñòåìû, åãî
âûÿâëÿþò âî âñåõ îðãàíàõ è òêàíÿõ áîëüíîãî æèâîòíîãî,
êîòîðîå âûäåëÿåò ïðèîíû âî âíåøíþþ ñðåäó ñî ñëþíîé,
íîñîâûìè èñòå÷åíèÿìè, ìî÷îé è ôåêàëèÿìè çàäîëãî äî
ïîÿâëåíèÿ ñèìïòîìîâ áîëåçíè. Ïðèîíû âî âíåøíåé ñðåäå
ñîõðàíÿþòñÿ ìíîãî ëåò è îñòàþòñÿ ïàòîãåííûìè è áèîäîñ-
òóïíûìè. Ñîçäàåòñÿ ñèòóàöèÿ ðåàëüíîãî çàíîñà èíôåêöèè
ÕÈÎ â Ðîññèþ. Ýòî îáóñëîâëåíî èìïîðòîì ëîñåé è îëåíåé
èç íåáëàãîïîëó÷íûõ ñòðàí, íàïðèìåð, ÑØÀ èëè Êàíàäû,
ò.ê. îòëè÷èòü çàðàæåííîãî â èíêóáàöèîííûé ïåðèîä îëåíÿ
îò íå çàðàæåííîãî íåâîçìîæíî. Ðåàëüíóþ óãðîçó ñîçäàþò
òàêæå î÷àãè áîëåçíè â ñîïðåäåëüíûõ ñ Ðîññèåé Íîðâåãèè è
Ôèíëÿíäèè. Óãðîçà ñâÿçàíà ñ ïðèõîäÿùèìè èç ýòèõ ñòðàí
íà òåððèòîðèþ Ðîññèè æèâîòíûìè âî âðåìÿ ñåçîííûõ ïå-
ðåìåùåíèé è â ïåðèîä ðàññåèâàíèÿ ãîäîâàëûõ ñàìöîâ.
Êðîìå òîãî, âîçìîæåí ïåðåíîñ ïðèîíîâ æèâîòíûìè-ïà-
äàëüùèêàìè, íàïðèìåð, âîëêàìè, âîðîíàìè, ñîêîëàìè. Â

ñëó÷àå çàíîñà ÕÈÎ â Ðîññèþ ïîä óãðîçîé ãèáåëè îêàæóòñÿ
ñåâåðíûå îëåíè, êîòîðûå èìåþò î÷åíü âûñîêóþ ýêîëîãè-
÷åñêóþ, ýêîíîìè÷åñêóþ è ñîöèàëüíóþ çíà÷èìîñòü, ïî-
ñêîëüêó ñ èõ ñóùåñòâîâàíèåì íåðàçðûâíî ñâÿçàíû áûò è
êóëüòóðà êîðåííûõ íàðîäîâ ñåâåðíûõ òåððèòîðèé Ðîññèè.
Â ñëó÷àå æå ïîäòâåðæäåíèÿ çîîíîçíîñòè ÕÈÎ ïîä óãðîçîé
îêàæåòñÿ ñàìî ñóùåñòâîâàíèå ýòèõ íàðîäîâ.

Êëèíè÷åñêàÿ êàðòèíà è ïàòîëîãèÿ
Âïåðâûå õðîíè÷åñêîå èñòîùåíèå îëåíåé (ÕÈÎ) íàáëþäà-

ëè ñîòðóäíèêè  íåñêîëüêèõ ëàáîðàòîðèé â Êîëîðàäî (ÑØÀ),
èçó÷àþùèõ óñëîâèÿ  æèçíè äèêèõ æèâîòíûõ â íåâîëå â 1967 -
1979 ãã. Áîëåëè 53 èç 67 îëåíåé-ìóëîâ (Odocoileus hemionus)
è îäèí ÷åðíîõâîñòûé îëåíü (Odocoileus hemionus columbianus)
ïîñëå íàõîæäåíèÿ â íåâîëå â òå÷åíèå îò 2 äî 4,5 ëåò. Æèâîòíûå
ïîñòåïåííî õóäåëè, èçìåíÿëîñü èõ ïîâåäåíèå â îòíîøåíèè ê

Chronic wasting disease (CWD) of
cervids - a prion epizootic threatening
the Northern territories of Russia

Key words: Chronic wasting disease of cervids, CWD,
prevalence, epizootology, prions, transmission routes, danger
to the environment.

Abstract. Chronic wasting disease (CWD) of deer
(contagious prion infection) affects animals of then Cervids
family. The disease was first reported in the 1980 in Colorado
and Wyoming. CWD has now been detected in 26 states of the
USA, in three provinces of Canada, in South Korea, Norway,
Sweden and Finland. The disease is fatal in 100% of cases; in is
transmitted vertically, by contact, orally, by aerosol, and via
environment. The incubation period lasts from 1,5 to 5 years.
The disease is characterized by central nervous system damage
as well by wasting, increased salvation, thirst, frequent urination.
The agent affects the nervous and lymphoid systems. It is
detected in all organs and tissues of affected animals which
release prions into the environment with saliva, nasal discharge,
urine, feces long before the symptoms of the disease appear.
Prions can persist in the environment for many years and remain
pathogenic and bioavailable. There is a danger of carrying of the
infection in Russia as a result of the importation of elk and deer
from affected countries, such as Canada and the USA, because
it is impossible to distinguish between normal animals and
animals in the incubation period. A real danger is also posed by
the disease foci in Norway and Finland - countries adjacent to
Russia. The threat is associated with the animals coming from
these countries to the territory of Russia during seasonal
movements of animals in the period of dissemination of one-
year-old males. In addition prions can be transmitted by
scavengers such as wolves, ravens, falcons. In case of the CWD
introduction into Russia reindeer will be under threat. Reindeer
are very important from economical and socials points of view
since the life and culture indigenous people on the northern
territories of Russia is inextricably linked with their existence.
In case of confirmation of the zoonotic nature of CWD the very
existence of the people will be in danger.
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äðóãèì æèâîòíûì è îáñëóæèâàþùåìó ïåðñîíàëó, ðàçâèâà-
ëàñü äåïðåññèÿ è â òå÷åíèå  îò 2 íåäåëü äî 8 ìåñÿöåâ íàñòóïàëî
èñòîùåíèå è ãèáåëü. Ó áîëüíûõ æèâîòíûõ íàáëþäàëè æàæäó,
÷àñòîå ìî÷åèñïóñêàíèå, ÷ðåçìåðíóþ ñàëèâàöèþ, ñêðåæåò çó-
áàìè, îáâèñëîñòü óøåé. Ó ÷àñòè æèâîòíûõ ðàçâèâàëàñü ãèïî-
òîíèÿ ìûøö ãîëîâû è ïèùåâîäà, â ðåçóëüòàòå ÷åãî îí ðàñøè-
ðÿëñÿ, à çàòðóäíåííîå ãëîòàíèå è ðåãóðãèòàöèÿ æèäêîãî ñî-
äåðæèìîãî æåëóäêà ïðèâîäèëè ê àñïèðàöèîííîé ïíåâìîíèè.
Áîëåçíü è ãèáåëü æèâîòíûõ ñîòðóäíèêè ñâÿçûâàëè ñ íàðóøå-
íèÿìè ïèòàíèÿ (îáìåíà âåùåñòâ) è âîçäåéñòâèåì ñòðåññîâ,
îáóñëîâëåííûõ ñîäåðæàíèåì â íåâîëå. Îäíàêî ãèñòîëîãè÷åñ-
êèå èññëåäîâàíèÿ òêàíåé ïîðàæåííûõ æèâîòíûõ, ïðîâåäåí-
íûå â 1978 ã, âûÿâèëè â ãîëîâíîì ìîçãå øèðîêî ðàññåÿííûå
ñïîíãèîçíûå èçìåíåíèÿ íåéðîïèëÿ è èíòåíñèâíûé àñòðîöè-
òîç, â îñíîâíîì â ñåðîì âåùåñòâå. Ýòè èññëåäîâàíèÿ ïîçâîëè-
ëè îòíåñòè ÕÈÎ ê ñïîíãèîçíûì ýíöåôàëîïàòèÿì, ñõîäíûì ñ
òðàíñìèññèâíûìè ãóáêîîáðàçíûìè ýíöåôàëîïàòèÿìè äðóãèõ
æèâîòíûõ è ÷åëîâåêà, è ðåãèñòðèðîâàòü ÕÈÎ êàê ñàìîñòîÿ-
òåëüíóþ áîëåçíü ñ 1980 ãîäà (1).

  Âñëåä çà ýòèì ñïåöèàëèñòû çàðåãèñòðèðîâàëè àíàëîãè÷-
íóþ áîëåçíü ó 6 ëîñåé Ñêàëèñòûõ ãîð (Cervus elaphus nelsoni)
ñîäåðæàâøèõñÿ â íåâîëå. Äâà èç íèõ áûëè ïðèâåçåíû  íà
ôåðìó â Êîëîðàäî èç Âàéîìèíãà âî âçðîñëîì âîçðàñòå. Æèâîò-
íûå èíîãäà ñîäåðæàëèñü â çàãîíå, â êîòîðîì ñîäåðæàëè áîëü-
íûõ ÕÈÎ îëåíåé, îíè òàêæå èìåëè êîíòàêòû ñ îâöàìè è
êîçàìè, ñîäåðæàâøèìèñÿ íà ôåðìå â çàãîíàõ. Êëèíè÷åñêàÿ
êàðòèíà ó çàáîëåâøèõ ëîñåé ïðàêòè÷åñêè íå îòëè÷àëàñü îò
êàðòèíû, íàáëþäàâøåéñÿ ðàíåå ó áîëüíûõ îëåíåé. Â íà÷àëå
îòìå÷àëè òàêèå æå èçìåíåíèÿ â ïîâåäåíèè, à çàòåì ïðîãðåññè-
ðóþùóþ ïîòåðþ ìàññû òåëà çà ñ÷åò ïîòåðè â íà÷àëå æèðà, à
çàòåì ìûøå÷íîé ìàññû, õîòÿ  æèâîòíûå ïðèåì êîðìà ïðîäîë-
æàëè äî ñàìîé ãèáåëè, òàê æå ïðîãðåññèðîâàëà äåïðåññèÿ,
÷àñòî ïðîÿâëÿëèñü çóáîâíûé ñêðåæåò è èçáûòî÷íàÿ ñàëèâà-
öèÿ, íàñòóïàëè íàðóøåíèÿ êîîðäèíàöèè äâèæåíèé, òðåìîð
ãîëîâû, ñëàáîñòü ìûøö, â ðåçóëüòàòå ÷åãî æèâîòíûå ïîäîëãó
ëåæàëè. Ãèñòîëîãè÷åñêèå èçìåíåíèÿ áûëè âûÿâëåíû â òêàíÿõ
ãîëîâíîãî ìîçãà â âèäå ñïîíãèîçà íåéðîïèëÿ è íåéðîíàëüíîãî
ïåðèêàðèÿ, âíóòðèöèòîïëàçìàòè÷åñêèõ âàêóîëåé, à òàêæå ãè-
ïåðòðîôèè è ãèïåðïëàçèè àñòðîöèòîâ (2).

  Êîëè÷åñòâî âûÿâëÿåìûõ íåáëàãîïîëó÷íûõ ñòàä è áîëü-
íûõ æèâîòíûõ, ñîäåðæàùèõñÿ â íåâîëå, âîçðàñòàëî. Êëè-
íè÷åñêîå îáñëåäîâàíèå è ãèñòîëîãè÷åñêèé àíàëèç òêàíåé
ïàâøèõ æèâîòíûõ ñâèäåòåëüñòâîâàëè, ÷òî ÕÈÎ  îòíîñèòñÿ
ê ïîäîñòðîé ãóáêîîáðàçíîé ýíöåôàëîïàòèè. Ìåòîäîì èì-
ìóíîãèñòîõèìèè â òêàíÿõ ÖÍÑ áîëüíûõ îëåíåé è
ëîñåé âûÿâëÿþò àìèëîèäíûå áëÿøêè (3,4,5,6,7), ìåòîäîì
ýëåêòðîííîé ìèêðîñêîïèè ïîäòâåðæäàþò íàëè÷èå ñêðåïè
àññîöèèðîâàííûõ ôèáðèëë, à ìåòîäîì âåñòåðí-áëîòà - ïðè-
îííîãî áåëêà (8,9). Èçó÷åíèå ðàñïðåäåëåíèÿ ãèñòîëîãè÷åñ-
êèõ èçìåíåíèé â ðàçëè÷íûõ îòäåëàõ ãîëîâíîãî ìîçãà ïî-
çâîëèëî ñäåëàòü çàêëþ÷åíèå, ÷òî íàèáîëåå ÷àñòî îíè âûÿâ-
ëÿþòñÿ â ïðîäîëãîâàòîì ìîçãå â îáëàñòè çàäâèæêè (10),
ïðè÷åì ìåòîäîì èììóíîãèñòîõèìèè ïðèîííûé áåëîê PrPSc
âûÿâëÿëè â îáëàñòè çàäâèæêè  ó áîëüíûõ æèâîòíûõ äî
ïîÿâëåíèÿ ó íèõ êëèíè÷åñêèõ ïðèçíàêîâ è ãèñòîëîãè÷åñ-
êèõ èçìåíåíèé (11).

Â òå÷åíèå 1981-1998 ã ÕÈÎ äèàãíîñòèðîâàëè ó 49
ñâîáîäíî æèâóùèõ îëåíüèõ â ñåâåðíîé ÷àñòè öåíòðàëüíîé
îáëàñòè øòàòà Êîëîðàäî. Îëåíè-ìóëû (Odocoileus hemionus)
ñîñòàâëÿëè 84% ãðóïïû, 6 ÿâëÿëèñü ëîñÿìè Ñêàëèñòûõ ãîð
(Odocoileus elaphus nelsoni) è 2 - áåëîõâîñòûìè îëåíÿìè
(Odocoileus virginianus). Ìèêðîñêîïè÷åñêè ó âñåõ æèâîò-
íûõ âûÿâèëè ñïîíãèîçíóþ ýíöåôàëîïàòèþ, õàðàêòåðèçóþ-
ùóþñÿ ãóáêîîáðàçíûìè èçìåíåíèÿìè â ñåðîì âåùåñòâå è
íåéðîíàõ; ñêðåïè àññîöèèðîâàííûå ôèáðèëëû  îáíàðóæè-
ëè ó 26 ïîðàæåííûõ æèâîòíûõ, ïðèîííûé áåëîê èììóíîãè-
ñòîõèìè÷åñêèì ìåòîäîì ó 10, à âåñòåðí- áëîòîì ó 7. Êëèíè-
÷åñêèå ïðèçíàêè áîëåçíè ó ñâîáîäíî æèâóùèõ îëåíåé è
ëîñåé áûëè àíàëîãè÷íû ñèìïòîìàì, âûÿâëåííûì ó áîëü-
íûõ æèâîòíûõ, íàõîäèâøèõñÿ â íåâîëå (11).

Îöåíèâàÿ ýïèçîîòîëîãè÷åñêèå íàáëþäåíèÿ çà ðàñïðîñ-

òðàíåíèåì ÕÈÎ â ãðóïïàõ ñîäåðæàùèõñÿ â íåâîëè îëåíåé
ïðåäïîëîæèëè, ÷òî â ïîääåðæàíèè ýïèçîîòèè ãëàâíóþ ðîëü
èãðàåò ãîðèçîíòàëüíàÿ ïåðåäà÷à áîëåçíè (12,13). Ýòî ïðåä-
ïîëîæåíèå â äàëüíåéøåì ïîäòâåðäèëè ýêñïåðèìåíòàëüíî.
Â îïûòå ñôîðìèðîâàëè ãðóïïó èç 9 òåëÿò îëåíåé-ìóëîâ,
ðîäèâøèõñÿ ñ 1991 ïî 1994 ãîä. Îäíà ñàìêà ýòîé ãðóïïû,
ðîäèâøàÿñÿ â 1991 ã., çàáîëåëà â 1994 ã, à â ìàå 1997 ã áîëåçíü
äèàãíîñòèðîâàëè ó 10 æèâîòíûõ èç 57 (ãðóïïà óâåëè÷èëàñü
ê ýòîìó âðåìåíè çà ñ÷åò íàðîæäàâøåãîñÿ ìîëîäíÿêà) (14).

  Âñå ïðèâåäåííûå âûøå ðåçóëüòàòû ñâèäåòåëüñòâîâàëè,
÷òî ÕÈÎ ÿâëÿåòñÿ  òðàíñìèññèâíîé ãóáêîîáðàçíîé ýíöåôàëî-
ïàòèåé, ñõîäíîé ñî ñêðåïè îâåö. Îäíàêî îïûòîâ ïî âûÿâëå-
íèþ èíôåêöèîííîãî àãåíòà è îïðåäåëåíèþ ñïåêòðà ÷óâñòâè-
òåëüíûõ ê íåìó æèâîòíûõ íå ïðîâîäèëîñü, õîòÿ â ðàáîòå
Williams E.S., Young S. (12) ñîîáùàëîñü, ÷òî ïðè èíòðàöåðåá-
ðàëüíîì ââåäåíèè ãîìîãåíàòà ãîëîâíãî ìîçãà áîëüíûõ îëå-
íåé ê âîçáóäèòåëþ ÷óâñòâèòåëüíû íîðêè, õîðüêè, áåëè÷üè
îáåçüÿíû, îëåíè ìóëû è äîìàøíèå êîçû. Èíêóáàöèîííûé
ïåðèîä ó îëåíåé ìóëîâ áûë 17-21,5 ìåñÿöåâ, ó êîç - â ñðåäíåì
6 ëåò. Íåñêîëüêî ïîïûòîê ïåðåäàòü àãåíò ìûøàì è õîìÿêàì
ïîñðåäñòâîì äâóõ ïàññàæåé áûëè áåçóñïåøíûìè (12).

Ñïîñîáû çàðàæåíèÿ

  Íàèáîëåå âåðîÿòíûì ïóòåì çàðàæåíèÿ ÕÈÎ ñâîáîäíî
æèâóùèõ îëåíåé è ëîñåé ÿâëÿåòñÿ îðàëüíûé ïóòü. Äëÿ
ïðîâåðêè ýòîãî â ýêñïåðèìåíò  âçÿëè 9 îëåíÿò îëåíåé
ìóëîâ, øåñòè èç íèõ åæåäíåâíî ñêàðìëèâàëè ïî 2 ã ãîëîâ-
íîãî ìîçãà îëåíåé ñ åñòåñòâåííîé áîëåçíüþ, òðè æèâîòíûõ
ïîëó÷àëè àíàëîãè÷íî ìîçã íîðìàëüíûõ îëåíåé. Æèâîòíûõ
ïî îäíîìó óñûïèëè ÷åðåç 10, 42, 53, 77, 78 è 80 äíåé ïîñëå
çàðàæåíèÿ ïðè îòñóòñòâèè êëèíè÷åñêèõ ïðèçíàêîâ çàáîëå-
âàíèÿ è îòáèðàëè äëÿ èññëåäîâàíèÿ èììóíîãèñòîõèìè÷åñ-
êèì ìåòîäîì  òêàíè ðàçëè÷íûõ îðãàíîâ è îòäåëîâ ëèìôî-
èäíîé ñèñòåìû. Ïðèîííûé áåëîê PrPSc  âûÿâèëè ó ïÿòè
çàðàæåííûõ æèâîòíûõ õîòÿ áû â îäíîì èç îòäåëîâ ëèìôî-
èäíîé òêàíè íà÷èíàÿ ñ 42 äíåé ïîñëå çàðàæåíèÿ: â çàãëîòî÷-
íîì ëèìôîóçëå ó 5 èç 6 æèâîòíûõ, â ìèíäàëèíàõ ó 2 èç 6, â
Ïåéåðîâûõ áëÿøêàõ ó 3 èç 6 è â ëèìôîóçëå èëåîöåêàëüíîãî
êëàïàíà ó 1 èç 6. Â äðóãèõ îòäåëàõ îðãàíîâ è ëèìôîèäíîé
òêàíè, âêëþ÷àÿ êîñòíûé ìîçã, òèìóñ è ñåëåçåíêó, ïðèîí-
íûé áåëîê âûÿâëåí íå áûë, êàê è ó êîíòðîëüíûõ æèâîòíûõ.
Ðåçóëüòàòû ñâèäåòåëüñòâóþò, ÷òî ïîñëå îðàëüíîãî çàðàæå-
íèÿ ïðèîí ïîïàäàåò â ëèìôîèäíóþ ñèñòåìó, ñâÿçàííóþ ñ
ïèùåâàðèòåëüíûì òðàêòîì è ýòî, âèäèìî, îòðàæàåò  íà-
÷àëüíûé ýòàï çàðàæåíèÿ (15). Ýêñïåðèìåíòàëüíî ÕÈÎ òàê-
æå óñïåøíî ïåðåäàâàëîñü øèðàññêèì ëîñÿì ïðè  ñêàðìëè-
âàíèè ãîëîâíîãî ìîçãà áîëüíîãî îëåíÿ-ìóëà (16), áëàãî-
ðîäíûì îëåíÿì ïðè îðàëüíîì ââåäåíèè ãîìîãåíàòà ãîëîâ-
íîãî ìîçãà áîëüíîãî ëîñÿ ñêàëèñòûõ ãîð (17) è ñåâåðíûì
îëåíÿì ïðè îðàëüíîì âîçäåéñòâèè âîçáóäèòåëÿ îò áîëüíî-
ãî áåëîõâîñòîãî îëåíÿ (18). Â ýòèõ ýêñïåðèìåíòàõ ïðèîí-
íûé áåëîê PrPSc âûÿâëÿëè òàêæå êàê è ó îëåíåé-ìóëîâ â
ëèìôîèäíîé òêàíè è òêàíÿõ ÖÍÑ. Ýòè ðåçóëüòàòû áûëè
àíàëîãè÷íû ðàñïðåäåëåíèþ àãåíòà ñêðåïè íà ðàííèõ ñòà-
äèÿõ åñòåñòâåííîé èíôåêöèè ó îâåö (19,20).

Íå ìåíåå âàæíûì ÿâëÿëñÿ âîïðîñ î âîçìîæíîñòè êîí-
òàêòíîãî ïóòè çàðàæåíèÿ. Äëÿ ðåøåíèÿ ýòîãî âîïðîñà
ñôîðìèðîâàëè íåñêîëüêî ãðóïï èç îëåíÿò ñåâåðíûõ îëåíåé
Àëÿñêè (Rangifer tarandus caribu; R. t. Greenlandicus), òðè èç
êîòîðûõ çàðàçèëè èíòðàöåðåáðàëüíî ñîîòâåòñòâåííî ãîìî-
ãåíàòîì ãîëîâíîãî ìîçãà áîëüíûõ ÕÈÎ îëåíåé-ìóëîâ, áå-
ëîõâîñòûõ îëåíåé èëè ëîñåé Ñêàëèñòûõ ãîð. Æèâîòíûå
ýòèõ ãðóïï çàáîëåëè ÷åðåç 20,9 ìåñÿöåâ, à ÷åðåç 25 ìåñÿöåâ
ïîñëå çàðàæåíèÿ  ðÿäîì ñ çàãîíîì ãðóïïû, çàðàæåííîé
âîçáóäèòåëåì îò áåëîõâîñòûõ îëåíåé,  ïîñòàâèëè â çàãîí 4
êîíòðîëüíûõ îëåíÿò òàê, ÷òîáû îíè ìîãëè èìåòü ïðÿìîé
êîíòàêò (íîñ ê íîñó) ñ çàðàæåííûìè æèâîòíûìè, ïÿòóþ
ãðóïïó èç 2 êîíòðîëüíûõ æèâîòíûõ ïîñòàâèëè â çàãîíå
îòäàëåííî (íåïðÿìîé êîíòàêò ÷ðåç îêðóæàþùóþ ñðåäó).
Ïî îêîí÷àíèè îïûòà òêàíè âñåõ æèâîòíûõ èññëåäîâàëè
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ãèñòîëîãè÷åñêèì è èììóíîõèìè÷åñêèì ìåòîäàìè, à òàêæå
ìåòîäàìè âåñòåðí-áëîòà è ÈÔÀ. Ðåçóëüòàòû îïûòà ïîêàçà-
ëè, ÷òî ïåðåäà÷à âîçáóäèòåëÿ ïðîèñõîäèò êàê ÷åðåç ïðÿìîé
êîíòàêò îò æèâîòíîãî ê æèâîòíîìó, òàê è ÷åðåç êîíòàìèíè-
ðîâàííóþ âîçáóäèòåëåì îêðóæàþùóþ ñðåäó (21).

  Íåñìîòðÿ íà ñõîäñòâî ÕÈÎ ñî ñêðåïè îâåö ïî ðàñïðå-
äåëåíèþ ïðèîííîãî áåëêà â ëèìôîèäíîé òêàíè è ðîëè
ãîðèçîíòàëüíîé ïåðåäà÷è áîëåçíè, ðîëü âåðòèêàëüíîé ïå-
ðåäà÷è âîçáóäèòåëÿ â ïîääåðæàíèè ýïèçîîòèè ñ÷èòàëè íå
ñóùåñòâåííîé (14). Îäíàêî ïðè îðàëüíîì çàðàæåíèè áåðå-
ìåííûõ îëåíåé ìóíòæàê Ðèâç âîçáóäèòåëåì ÕÈÎ îò áîëü-
íûõ áåëîõâîñòûõ îëåíåé ïðèîíû âûÿâèëè â ïëîäàõ íà
ðàííèõ è ïîçäíèõ ñòàäèÿõ áåðåìåííîñòè, èíôåêöèÿ ïðèâî-
äèëà òàêæå ê ñíèæåíèþ ïðîöåíòà æèâîðîæäåííûõ îëåíÿò
â ÷åòûðå ðàçà (22). Ïðè èññëåäîâàíèè 19 ïàð ìàòü-îëåí¸íîê
ëîñåé Ñêàëèñòûõ ãîð â ýíäåìè÷íîì ðåãèîíå òðè ñàìêè
îêàçàëèñü èíôèöèðîâàííûìè ïî èììóíîãèñòîõèìè÷åñêî-
ìó òåñòó è 15 èç 19 ïðè ïðîâåðêå ìåòîäîì öèêëè÷åñêîé
àìïëèôèêàöèè, ïðè÷¸ì PrPCWD  âûÿâèëè â òêàíÿõ íå-
ðâíîé è ëèìôî-ðåòèêóëÿðíîé ñèñòåì, à òàêæå â òêàíÿõ
ðåïðîäóêòèâíûõ îðãàíîâ, âûäåëèòåëüíîé ñèñòåìû è ñåêðå-
òèðóþùèõ îðãàíîâ. Àíàëèç îðãàíîâ ïëîäîâ âûÿâèë ïðèîí-
íûé áåëîê ó 12 èç 15 (80%) íå çàâèñèìî îò ñòàäèè áåðåìåí-
íîñòè. Èíòåðåñíî, ÷òî ïðîöåíò ñóáêëèíè÷åñêèõ íîñèòåëåé
èíôåêòà ñîñòàâèë 79%. Àâòîðû ïðèøëè ê çàêëþ÷åíèþ, ÷òî
â äàííîì ýíäåìè÷íîì ðåãèîíå ðàñïðîñòðàí¸ííîñòü çàáîëå-
âàíèÿ  ðàâíà 70,5%, òàêèì îáðàçîì âåðòèêàëüíàÿ ïåðåäà÷à
áîëåçíè â åñòåñòâåííûõ óñëîâèÿõ ñïîñîáñòâóåò ïîääåðæà-
íèþ ýïèçîîòèè (23).

Ðàçóìíî ïîëàãàòü, ÷òî íàðÿäó ñ îðàëüíûì ïóò¸ì çàðàæå-
íèÿ ïàòîãåííûå ïðèîíû ìîãóò âõîäèòü â îðãàíèçì è ÷åðåç
ñëèçèñòûå îáîëî÷êè äûõàòåëüíûõ ïóòåé ñ ïûëüþ êîíòàìè-
íèðîâàííûõ êîðìîâ, ïî÷âû è àýðîçîëåé æèäêîñòåé.

  Ðåñïèðàòîðíûé ïóòü çàðàæåíèÿ àýðîçîëåì ïðîâåðèëè
ýêñïåðèìåíòàëüíî íà òðàíñãåííûõ ìûøàõ, ýêñïðåññèðóþ-
ùèõ ïðèîííûé áåëîê îëåíåé [Tg(CerPrP)], è îëåíÿõ. Ó 6 èç
7 Tg ìûøåé, êîòîðûõ îáðàáîòàëè â ñïåöèàëüíîé êàìåðå
àýðîçîëåì ãîìîãåíàòà ìîçãà áîëüíûõ îëåíåé, óñòàíîâèëè
êëèíè÷åñêèå ïðèçíàêè ïîðàæåíèÿ ÖÍÑ ÷åðåç 411-749 äíåé
ïîñëå îáðàáîòêè, ó âñåõ âûÿâèëè ãóáêîîáðàçíûå èçìåíåíèÿ
è áåëîê PrPSc  â òêàíÿõ ìîçãà. Äâå Tg ìûøè èç 9, êîòîðûì
ãîìîãåíàò çàðàæåííîãî ìîçãà íàíåñëè íà ñëèçèñòóþ íîñà
èíñòèëëÿöèåé, çàáîëåëè ÷åðåç 417-755 äíåé ïîñëå çàðàæå-
íèÿ, ó íèõ âûÿâèëè ãóáêîîáðàçíóþ ýíöåôàëîïàòèþ è áåëîê
PrPSc  â òêàíÿõ ÖÍÑ (24). Ïðè àýðîçîëüíîì çàðàæåíèè 6
îëåíÿò ãîìîãåíàòîì ãîëîâíîãî ìîçãà áîëüíûõ îëåíåé, (ïî
1 ìë 10% ãîìîãåíàòà äâà ðàçà ñ 7 äíåâíûì èíòåðâàëîì), ó 3-
õ èç 5 ÷åðåç 3 ìåñÿöà â áèîïòàòàõ ìèíäàëèí ìåòîäîì sPMCA
âûÿâèëè áåëîê PrPSc  , à ÷åðåç 6 è 9 ìåñÿöåâ ïîñëå çàðàæåíèÿ
ó âñåõ æèâîòíûõ íàáëþäàëè êëèíè÷åñêèå ñèìïòîìû ÕÈÎ è
óñòàíîâèëè íàëè÷èå â òêàíÿõ ãîëîâíîãî ìîçãà áåëîê PrPSc .
Àâòîðû ïîêàçàëè, ÷òî çàðàæåíèå îëåíåé ïðîâåäåíî àýðî-
çîëüíûì ìåòîäîì ñ èñïîëüçîâàíèåì äîçû âîçáóäèòåëÿ â 20
ðàç ìåíüøåé, ÷åì ïðè îðàëüíîì çàðàæåíèè (25).

Õàðàêòåðèñòèêà âîçáóäèòåëÿ (øòàììû)

  Ïî àíàëîãèè ñ óæå èçâåñòíûìè ãóáêîîáðàçíûìè ýíöå-
ôàëîïàòèÿìè æèâîòíûõ âûÿñíåíèå ýòèîëîãèè ÕÈÎ ïûòà-
ëèñü ïðîâåñòè  çàðàæåíèåì ëàáîðàòîðíûõ ãðûçóíîâ, îäíà-
êî ìíîãîêðàòíûå ïîïûòêè ïåðåäàòü áîëåçíü îò îëåíåé
ñèðèéñêèì õîìÿêàì áûëè áåçóñïåøíûìè (12) è ïåðåäà÷à
ÕÈÎ ãðûçóíàì áûëà ïðèçíàíà íå ýôôåêòèâíîé (12,26,27).
Âåðîÿòíî ïåðâàÿ óñïåøíàÿ ïåðåäà÷à áîëåçíè îò îëåíÿ-
ìóëà ïðåäñòàâèòåëþ äðóãîãî ñåìåéñòâà áûëà ïðîâåäåíà íà
õîðüêàõ (Mustela putorius furo). Ãîìîãåíàòîì ãîëîâíîãî
ìîçãà áîëüíîãî îëåíÿ-ìóëà çàðàçèëè èíòðàöåðåáðàëüíî 20
õîìÿêîâ è 8 ìîëîäûõ õîðüêîâ. Ó õîìÿêîâ â òå÷åíèå 1 ãîäà
íàáëþäåíèÿ ïðèçíàêîâ áîëåçíè íå áûëî è èõ âûâåëè èç
îïûòà. Ó 6 õîðüêîâ ÷åðåç 17-21 ìåñÿö ïîñëå çàðàæåíèÿ
ïðîÿâèëèñü êëèíè÷åñêèå ïðèçíàêè áîëåçíè â âèäå àòàêñèè

è ëåòàðãèè, ïðîäîëæàâøèõñÿ 1-6 íåäåëü. Ïðè ïåðâîì ñå-
ðèéíîì ïàññàæå èç 12 õîðüêîâ ÷åðåç 8-9 íåäåëü çàáîëåëî
11, ïðè äàëüíåéøèõ ïàññàæàõ îò âòîðîãî äî ïÿòîãî áîëåëè
âñå çàðàæåííûå õîðüêè ÷åðåç 5 ìåñÿöåâ ïîñëå çàðàæåíèÿ è
áîëåçíü ïðîäîëæàëàñü â òå÷åíèå 1-3 íåäåëü. Â ãîëîâíîì
ìîçãå ïîðàæ¸ííûõ õîðüêîâ âûÿâèëè ãóáêîîáðàçíóþ äåãå-
íåðàöèþ âî ìíîãèõ îáëàñòÿõ ñåðîãî âåùåñòâà è ïðèîííûé
áåëîê PrPSc (26,28). Âîçáóäèòåëü ÕÈÎ, ïðîøåäøèé ïàññà-
æè íà õîðüêàõ, ñòàë ïàòîãåíåí äëÿ ñèðèéñêèõ çîëîòèñòûõ
õîìÿêîâ, ïðè÷åì ñ óâåëè÷åíèåì ÷èñëà ïàññàæåé â õîðüêàõ
óâåëè÷èâàëàñü ïàòîãåííîñòü  àãåíòà äëÿ õîìÿêîâ (26). Ïðè
ïåðâè÷íîì îðàëüíîì çàðàæåíèè õîðüêîâ ðåçóëüòàòû áûëè
îòðèöàòåëüíûìè â òå÷åíèå 31 ìåñÿöà íàáëþäåíèÿ (28).
Îäíàêî èçîëÿòû âîçáóäèòåëÿ ÕÈÎ, ïðîøåäøèå  ïàññàæè
íà õîðüêàõ â óêàçàííûõ âûøå îïûòàõ (ò.å. èç äóõ íåçàâèñè-
ìûõ èñòî÷íèêîâ, èçîëÿòû UWI è CSU) (26,28), â äàëüíåé-
øèõ ïàññàæàõ íà õîðüêàõ âûçûâàëè çàáîëåâàíèå â 100%
ñëó÷àåâ ïðè èíòðàöåðåáðàëüíîì è èíòðàïåðèòîíåàëüíîì
ñïîñîáàõ, è â 75% ñëó÷àåâ ïðè îðàëüíîì ñïîñîáå ââåäåíèÿ
(29), ïðè÷åì â ïîñëåäíåì ñëó÷àå  ñ áîëåå äëèòåëüíûì
èíêóáàöèîííûì ïåðèîäîì. Îáà èçîëÿòû âîçáóäèòåëÿ ÕÈÎ
ïðîÿâèëè ðàçëè÷íûå áèîëîãè÷åñêèå  øòàììîïîäîáíûå
ñâîéñòâà: îíè õàðàêòåðèçîâàëèñü ðàçëè÷íûì êëèíè÷åñêèì
ïðîãðåññèðîâàíèåì áîëåçíè è ðàçíûìè ïåðèîäàìè âûæè-
âàíèÿ ïîðàæàåìûõ èìè æèâîòíûõ, à òàêæå îòëè÷àëèñü äðóã
îò äðóãà ïî ðàñïðåäåëåíèþ ïðèîííîãî áåëêà â ðàçëè÷íûõ
îòäåëàõ ãîëîâíîãî ìîçãà è ïåðèôåðè÷åñêîé ëèìôàòè÷åñ-
êîé ñèñòåìû (ìèíäàëèíàõ, ñåëåç¸íêå, ëèìôîóçëàõ) (29).
Èíòåðåñíî îòìåòèòü, ÷òî îáà èçîëÿòà õîòÿ è ïðîèñõîäèëè
îò ðàçíûõ æèâîòíûõ, íî èç îäíîãî ýíäåìè÷íîãî ðåãèîíà.

  ÕÈÎ ïî ìíîãèì ñâîéñòâàì ïîõîæå íà ñêðåïè îâåö,
îäíàêî ñðàâíèòåëüíûé àíàëèç ïîâåäåíèÿ âîçáóäèòåëÿ îò
îëåíÿ-ìóëà ñ âîçáóäèòåëÿìè ãóáêîîáðàçíûõ ýíöåôàëîïà-
òèé æèâîòíûõ è ÷åëîâåêà ïðè çàðàæåíèè ìûøåé ðàçëè÷-
íûõ øòàììîâ ïîêàçàë, ÷òî èíêóáàöèîííûå ïåðèîäû è
íåéðîïàòîëîãèÿ ó ìûøåé, çàðàæ¸ííûõ ýòèì âîçáóäèòåëåì,
çàìåòíî îòëè÷àþòñÿ îò òàêîâûõ, ÷òî âèäåëè ðàíåå ó ìûøåé ñî
ñêðåïè, ãóáêîîáðàçíîé ýíöåôàëîïàòèåé êîðîâ èëè áîëåçíüþ
Êðåéòöôåëüäòà-ßêîáà (30).  Ïàññàæè âîçáóäèòåëÿ ÕÈÎ îëå-
íÿ-ìóëà â òðàíñãåííûõ ìûøàõ ñî ñâåðõ ýêñïðåññèåé ìûøèíî-
ãî PrPÑ òàêæå ïîêàçàëè îòëè÷èå âûçûâàåìîé èì ãèñòîïàòîëî-
ãèè è áèîõèìè÷åñêèõ ñâîéñòâ îò õàðàêòåðèñòèêè ïàòîëîãèè,
âûçûâàåìîé ó ìûøåé àäàïòèðîâàííûì øòàììîì ñêðåïè, íî
ñîõðàíÿëè ñõîäñòâî ñ ïàòîëîãèåé ó îëåíåé (31).

  Èçó÷åíèå âîçáóäèòåëÿ ÕÈÎ íà òðàíñãåííûõ ìûøàõ,
ýêñïðåññèðóþùèõ ïðèîííûé áåëîê  õîìÿêîâ, ñâèäåòåëü-
ñòâóåò î öèðêóëÿöèè ïî ìåíüøåé ìåðå äâóõ øòàììîâ âîç-
áóäèòåëÿ. Òàê, ïðè ñåðèéíîì ïàññèðîâàíèè èçîëÿòà îò
îëåíÿ ìóëà â ñèðèéñêèõ çîëîòèñòûõ õîìÿêàõ áûë ïîëó÷åí
èçîëÿò, êîòîðûé èìåë ñòàáèëüíûé èíêóáàöèîííûé ïåðèîä
85-89 äíåé (èçîëÿò Sgha SWDmd-f). Îäíàêî åñëè ýòîò èñ-
õîäíûé èçîëÿò âîçáóäèòåëÿ âíà÷àëå ïàññèðîâàëè â òðàíñ-
ãåííûõ ìûøàõ Tg (haPrP), à çàòåì ñåðèéíûìè ïàññàæàìè â
õîìÿêàõ, èíêóáàöèîííûé ïåðèîä ñòàíîâèëñÿ  408-544 äíåé
(èçîëÿò Sgha CWDmd-s). Èçîëÿòû îò ëîñåé è áåëîõâîñòûõ
îëåíåé áûëè àíàëîãè÷íû èçîëÿòó ñ ïðîäîëæèòåëüíûì èí-
êóáàöèîííûì ïåðèîäîì (27). Â äðóãîì èññëåäîâàíèè ïðè
èíôèöèðîâàíèè ýòîé æå ëèíèè  òðàíñãåííûõ ìûøåé èçîëÿ-
òîì âîçáóäèòåëÿ îò áåëîõâîñòûõ îëåíåé, à çàòåì ñèðèéñêèõ
çîëîòèñòûõ õîìÿêîâ ïîëó÷èëè ñóùåñòâåííî îòëè÷àþùèå-
ñÿ ðåçóëüòàòû. Ïðè ââåäåíèè òðàíñãåííûì ìûøàì èíîêó-
ëÿòà ãîëîâíîãî ìîçãà â ðàçâåäåíèè 10-2 ñðåäíèé èíêóáàöè-
îííûé ïåðèîä áûë 417 äíåé, îäíàêî îäíà ìûøü èìåëà
èíóáàöèîííûé ïåðèîä 369 äíåé è îò íå¸ ìàòåðèàë ïàññèðî-
âàëè äàëåå. Íà âòîðîì ñåðèéíîì ïàññàæå èíêóáàöèîííûé
ïåðèîä ñîñòàâèë 198 äíåé, à íà ÷åòâåðòîì -187 äíåé. Ãîìî-
ãåíàòîì ãîëîâíîãî ìîçãà ìûøåé âòîðîãî è òðåòüåãî ïàññà-
æà çàðàçèëè ñèðèéñêèõ çîëîòèñòûõ õîìÿêîâ. Â ïåðâîì
ïàññàæå ó õîìÿêîâ èíêóáàöèîííûé ïåðèîä ñîñòàâèë 355 è
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389 äíåé, à íà âòîðîì  - 322 è 343 äíÿ. Ïåðâîíà÷àëüíûå
ñèìïòîìû ó  õîìÿêîâ áûëè î÷åíü ñëàáî âûðàæåíû, íî çà
íåñêîëüêî íåäåëü äî íèõ ðàçâèëîñü óñèëèâàþùååñÿ èñòî-
ùåíèå, ïîòåðÿ ìàññû òåëà ñîñòàâèëà ïðèìåðíî 45% ïî
ñðàâíåíèþ ñ êîíòðîëüíûìè æèâîòíûìè. Êëèíè÷åñêèå ñèì-
ïòîìû õàðàêòåðèçîâàëèñü èñòîùåíèåì, ãèïåðàêòèâíîñòüþ,
íàðóøåíèåì äâèãàòåëüíûõ ôóíêöèé çàäíèõ êîíå÷íîñòåé,
ñíèæåíèåì ïîòðåáëåíèÿ êîðìîâ. Ïîðàæåííûå æèâîòíûå
ïðîÿâëÿëè ôåíîòèï èñòîùåíèÿ è øòàìì âîçáóäèòåëÿ àâòî-
ðû íàçâàëè WST øòàìì ÕÈÎ õîìÿêà. Ïðè çàðàæåíèè
òðàíñãåííûõ ìûøåé èíîêóëÿòîì ãîëîâíîãî ìîçãà â ðàçâå-
äåíèè 10-4 èíêóáàöèîííûé ïåðèîä ñîñòàâèë 473 äíÿ. Íà
òðåòüåì è ÷åòâåðòîì ïàññàæàõ ïðè ââåäåíèè èíîêóëÿòà â
ðàçâåäåíèè 10-2 èíêóáàöèîííûå ïåðèîäû ñîêðàòèëèñü äî
160 è 157 äíåé, ÷òî ñâèäåòåëüñòâîâàëî î íàëè÷èè øòàììà
îòëè÷íîãî îò øòàììà WST (32), êîòîðûé â äàëüíåéøåì
ïîëó÷èë íàèìåíîâàíèå SKY. Èíòåðåñíî, ÷òî ïðè ââåäåíèè
øòàììà SKY ñèðèéñêèì õîìÿêàì èíêóáàöèîííûé ïåðèîä
áûë íà 150 äíåé áîëüøå, ÷åì ó øòàììà WST, õîòÿ êëèíè-
÷åñêèå ïðèçíàêè áîëåçíè ó õîìÿêîâ áûëè ñõîäíûìè ñ
ïðèçíàêàìè, âûçûâàåìûìè øòàììîì WST, íî ñèíäðîì
èñòîùåíèÿ îòñóòñòâîâàë (33).

  Íàëè÷èå öèðêóëÿöèè áîëåå îäíîãî øòàììà âîçáóäè-
òåëÿ ÕÈÎ áûëî òàêæå  ïîëó÷åíî ïðè èñïîëüçîâàíèè ãåìè-
çèãîòíûõ òðàíñãåííûõ ìûøåé ïî ïðèîííîìó áåëêó îëåíåé
- Tg(CerPrP)1536+/-, Tg(CerPrP)1534+/- è ãîìîçèãîòíîãî
øòàììà Tg(CerPrP)1536+/+. Ïðè çàðàæåíèè ìûøåé
Tg(CerPrP)1536+/- îáúåäèí¸ííûì ïóëîì èçîëÿòîâ îò îëå-
íåé ìóëîâ D10 è Db99, à òàêæå îò êàæäîãî îëåíÿ è ëîñÿ
7378, èíêóáàöèîííûå ïåðèîäû (220-270 äíåé) è íåéðîïà-
òîëîãè÷åñêèå èçìåíåíèÿ áûëè àíàëîãè÷íûìè äëÿ âñåõ èçî-
ëÿòîâ. Ïðè ââåäåíèè èçîëÿòà îò îëåíÿ D10 ãîìîçèãîòíûì
ìûøàì Tg(CerPrP)1536+/+ èíêóáàöèîííûé ïåðèîä ñîñòà-
âèë 153-169 äíåé (34). Îäíàêî äåòàëüíîãî àíàëèçà èçîëÿòîâ
(øòàììîâ) ïðîâåäåíî íå áûëî, ïîýòîìó íàëè÷èå øòàììîâ
è èõ ñâîéñòâà îñòàâàëèñü íå ÿñíûìè.

  Äàëüíåéøåå áîëåå ïîëíîå èçó÷åíèå èçîëÿòîâ ïðè-
îíîâ îò îëåíåé è ëîñåé ñ èñïîëüçîâàíèåì òðàíñãåííûõ
ìûøåé Tg(CerPrP)1536+/_  è Tg(CerPrP)1536+.+ ïîêàçàëî,
÷òî íà òåððèòîðèè Ñåâåðíîé Àìåðèêè â ïîïóëÿöèè îëåíüèõ
öèðêóëèðóþò äâà øòàììà âîçáóäèòåëÿ ÕÈÎ - CWD1 è
CWD2, îòëè÷àþùèåñÿ äðóã îò äðóãà  èíêóáàöèîííûìè
ïåðèîäàìè è õàðàêòåðîì èíäóöèðóåìîé èìè íåéðîïàòîëî-
ãèè ó òðàíñãåííûõ ìûøåé (35).

  Øòàìì CWD1 èìååò êîðîòêèé èíêóáàöèîííûé ïåðè-
îä (~225 äíåé), âûçûâàåò äâóñòîðîííþþ ñèììåòðè÷íóþ
âàêóîëèçàöèþ è îòëîæåíèå ïðèîííîãî áåëêà ïî âñåìó ãèï-
ïîêàìïó è ÷àñòî ïî ñëîþ ïèðàìèäàëüíûõ êëåòîê.

  Øòàìì CWD2 îáëàäàåò äëèííûì èíêóáàöèîííûì
ïåðèîäîì (~301äåíü), âûçûâàåò àñèììåòðè÷íóþ âàêóîëÿð-
íóþ ïàòîëîãèþ è îòëîæåíèÿ ïðèîííîãî áåëêà â ïîëóøà-
ðèè, â êîòîðîå ââîäèëè âîçáóäèòåëü.

  Ïðè ââåäåíèè èíîêóëÿòà îò áîëüíûõ ëîñåé ïðèìåðíî
ïîëîâèíà ìûøåé áûëà çàðàæåíà øòàììîì CWD1 èëè øòàì-
ìîì CWD2. Èíîêóëÿòû îò îëåíåé ïðèâîäèëè ê ñìåøàííî-
ìó âðåìåíè èíêóáàöèè è ñìåøàííîé  íåéðîïàòîëîãèè îáî-
èõ øòàììîâ.

  Ïàòîãåííûå ñâîéñòâà ÷åòûð¸õ èçîëÿòîâ ÕÈÎ, ïîëó-
÷åííûõ îò ïàññàæåé ñìåøàííîãî èçîëÿòà îò äâóõ áåëîõâî-
ñòûõ îëåíåé íà îëåíÿòàõ ñ ðàçëè÷íûìè ãåíîòèïàìè PRNP,
êîäèðóþùåãî ïðèîííûé áåëîê PrPSc [ãîìîçèãîòíûé
Q95G96 (wt/wt) è ãåòåðîçèãîòíûå Q95S96(S96/wt), H95G96
(H95/wt),  H95G96/Q95S96 (H95/S96)] (36), èçó÷àëè ïàññà-
æàìè íà òðàíñãåííûõ ìûøàõ tg33, (ýêñïðåññèðóåò àëëåëü
wt), è tg60, (ýêñïðåññèðóåò àëëåëü S96),  Íà ìûùàõ tg33 âñå
÷åòûðå èçîëÿòà âûçûâàëè áîëåçíü â 100% ñëó÷àåâ, îäíàêî
ïðèîíû H95/S96 èìåëè áîëåå äëèííûé èíêóáàöèîííûé
ïåðèîä, õîòÿ ôåíîòèïû çàáîëåâàíèÿ ïî âñåì ïîêàçàòåëÿì
äëÿ âñåõ ÷åòûð¸õ èçîëÿòîâ áûëè ñõîäíûìè è ýòî ñâèäåòåëü-

ñòâîâàëî, ÷òî ïàòîëîãèÿ áûëà âûçâàíà îäíèì îáùèì  äëÿ
âñåõ ÷åòûðåõ èçîëÿòîâ ïðèîííûì øòàììîì, êîòîðûé ïîëó-
÷èë íàçâàíèå Wisc-1. Ïðè çàðàæåíèè ýòèì èçîëÿòîì ìûøåé
tg60 ïàòîëîãèÿ áûëà òîëüêî îò èçîëÿòîâ H95/wt è H95/S96
ÕÈÎ, ïðè÷¸ì  ñî ñõîäíûìè êëèíè÷åñêèìè ïðèçíàêàìè,
àíàëîãè÷íûìè íåéðîïàòîëîãèåé è ãëèêîòèïàìè PrPSc, ÷òî
óêàçûâàëî íà íàëè÷èå îòëè÷íîãî îò Wisc-1 âòîðîãî øòàì-
ìà, îáîçíà÷åííîãî êàê øòàìì H95+. Àâòîðû îòìå÷àþò
ñõîäñòâî øòàììà Wisc-1 ñî øòàììîì CWD-1 è îòëè÷èå
øòàììà Y95+ îò øòàììîâ Wisc-1, CWD-1 è  CWD-2 (37).

  Ó ëîñåé Ñêàëèñòûõ ãîð îïðåäåëåíî äâà àëëåëüíûõ
âàðèàíòà â ãåíå ïðèîííîãî áåëêà  â êîäîíå 132: ëåéöèí
(L132) è ìåòèîíèí (M132) (38). Ïîêàçàíî, ÷òî ïðè çàðàæå-
íèè ÕÈÎ ãîìîçèãîòíûõ L132 ëîñåé ó íèõ èíêóáàöèîííûé
ïåðèîä â 1,5 ðàçà äëèííåå, ÷åì ó ãåòåðîçèãîòíûõ LM132 è
â 3 ðàçà äëèííåå, ÷åì ó ãîìîçèãîòíûõ MM132 (39). Ïðè
ïàññèðîâàíèè ïðèîíà ÕÈÎ îò ëîñåé LL132, LM132 è
MM132 â òðàíñãåííûõ ìûøàõ Tg20(MM PrPCer) èëè
Tg20(LMPrPCer) èíêóáàöèîííûå ïåðèîäû ñîñòàâèëè 183,
164 è 174 äíÿ, ñîîòâåòñòâåííî. Áîëåå äëèòåëüíûé èíêóáïà-
öèîííûé ïåðèîä ó èçîëÿòà îò ëîñÿ ãåíîòèïà LL132 ñîõðà-
íÿëñÿ è ïðè âòîðîì ïàññàæå íà ìûøàõ Tg20. Êàðòèíû
âåñòåðí-áëîòà ïðèîííûõ áåëêîâ, ïîëó÷åííûõ îò tg ìûøåé
LM132 è MM132, íå ðàçëè÷àëèñü â ïåðâîì è âòîðîì ïàññà-
æàõ, îäíàêî íåãëèêîçèëèðîâàííàÿ ïîëîñà PrPSc îò LL132
èìåëà 18 êÄà, à íå 20 êÄà, êàê ó äâóõ äðóãèõ ãåíîòèïîâ.
Íàáëþäàëîñü òàêæå ðàçëè÷èå â ïðîôèëå âàêóîëèçàöèè â
ãèïïîêàìïå. Ó ìûøåé ïðè èçîëÿòå ãåíîòèïà LLPrPSc âàêó-
îëèçàöèÿ áûëà áîëåå ñèëüíîé â îáëàñòè ÑÀ1 è ìåíåå ñèëü-
íîé â çóá÷àòîé èçâèëèíå, ó äâóõ äðóãèõ ãåíîòèïàõ èçîëÿòîâ
êàðòèíà áûëà îáðàòíàÿ - ìåíåå ñèëüíàÿ â îáëàñòè ÑÀ1 è
áîëåå ñèëüíàÿ â çóá÷àòîé èçâèëèíå. Ó íåêîòîðûõ æèâîòíûõ
íàáëþäàëè ïîòåðþ íåéðîíîâ â çåðíèñòîì ñëîå ìîçæå÷êà.
Ïîòåðÿ ãðàíóëÿðíûõ êëåòîê ïî÷òè îòñóòñòâîâàëà ó ìûøåé
ïðè èçîëÿòå ãåíîòèïà LLPrPSc è áûëà îò óìåðåííîé äî
òÿæåëîé ó ìûøåé ñ èçîëÿòàìè ãåíîòèïîâ LMPrPsc è
MMPrPSc.. Èììóíîãèñòîõèìè÷åñêè ïðèîííûé áåëîê PrPSc
âûÿâëÿëñÿ ïî âñåìó ìîçãó âñåõ èññëåäîâàííûõ ìûøåé, òèï
îòëîæåíèé áûë ñõîäíûì äëÿ  ãåíîòèïîâ MM132 è LM132,
íî îòëè÷àëñÿ ó ãåíîòèà LL132, ó êîòîðîãî îí áûë â âèäå
äèôôóçíîé ìåòêè íåéðîïèëÿ â ìîëåêóëÿðíîì ñëîå è ðåæå
â ñëîå çåðíèñòûõ êëåòîê ìîçæå÷êà, à òàêæå â îáëàñòÿõ ÑÀ1
è ÑÀ3 ãèïïîêàìïà. Ó ìûøåé , ïîðàæ¸ííûõ ÕÈÎ îò îëåíåé
MM132 è  LM132 ïðèîííûé áåëîê PrPSc âûÿâëÿëñÿ àãðåãà-
òàìè îò ñðåäíåãî äî êðóïíîãî ðàçìåðà è äèôôóçíî â çåðíè-
ñòîì êëåòî÷íîì ñëîå è ñëàáî â ìîëåêóëÿðíîì ñëîå ìîçæå÷-
êà. Â ãèïïîêàìïå îòëîæåíèÿ áûëè îò óìåðåííûõ äî ñèëü-
íûõ â çóá÷àòîé èçâèëèíå è îáëàñòè ÑÀ3 è ëåãêèìè äî
ñðåäíèõ â îáëàñòè ÑÀ1, à òàêæå â ýïèíäèìíûõ êëåòêàõ
ñðåäíåãî ìîçãà è òðåòüåãî æåëóäî÷êà. Â öåëîì ðåçóëüòàòû
àíàëèçà èçîëÿòîâ ÕÈÎ îò ëîñåé ðàçëè÷íûõ ãåíîòèïîâ íà
Tg20 ìûøàõ ïîêàçàë, ÷òî èçîëÿò LL132 îáëàäàåò ñâîéñòâà-
ìè íîâîãî øòàììà - øòàììà ÕÈÎ LL132 (40).

  Ïðèâåäåííûå âûøå èññëåäîâàíèÿ ïîêàçûâàþò, ÷òî â
ïîïóëÿöèÿõ îëåíåâûõ â ýíäåìè÷íûõ ðåãèîíàõ Ñåâåðíîé
Àìåðèêè öèðêóëèðóåò íåñêîëüêî øòàììîâ ÕÈÎ. Îäíàêî
ñðàâíèòåëüíûé àíàëèç èõ â àíàëîãè÷íûõ ýêñïåðèìåíòàëü-
íûõ óñëîâèÿõ íà îäíîé è òîé æå ìîäåëè íå ïðîâåäåí.

Ãåîãðàôè÷åñêàÿ ðàñïðîñòðàíåííîñòü ÕÈÎ,
÷óâñòâèòåëüíûå âèäû æèâîòíûõ

  ÕÈÎ, ïåðâîíà÷àëüíî âûÿâëåííîå â ñåâåðî-âîñòî÷íîì
Êîëîðàäî è þãî-âîñòî÷íîì Âàéîìèíãå ó îëåíåé-ìóëîâ è
÷åðíîõâîñòûõ îëåíåé (1), âñêîðå ñòàëè âûÿâëÿòü ó äèêèõ è
íàõîäÿùèõñÿ â íåâîëå äðóãèõ âèäîâ ñåìåéñòâà îëåíüèõ â
ðàçëè÷íûõ ãåîãðàôè÷åñêèõ ðåãèîíàõ ÑØÀ è Êàíàäû: ó
àìåðèêàíñêèõ ëîñåé Ñêàëèñòûõ ãîð (2), áåëîõâîñòûõ îëå-
íåé (41), øèðàçñêîãî ëîñÿ (42). Áîëåçíü î÷åíü êîíòàãèîçíà
è ê íà÷àëó 2020 ã óñòàíîâëåíà â 26 øòàòàõ ÑØÀ è òð¸õ
ïðîâèíöèÿõ Êàíàäû (43).
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  Â íà÷àëå äâóõòûñÿ÷íûõ ãîäîâ ãåîãðàôèÿ áîëåçíè ðàñ-
øèðèëàñü - ÕÈÎ áûëî âïåðâûå óñòàíîâëåíî â Þæíîé
Êîðåå ó ëîñåé, èìïîðòèðîâàííûõ â 1994-1997 ã èç Êàíàäû.
Æèâîòíûå èìåëè òèïè÷íóþ äëÿ ÕÈÎ êëèíè÷åñêóþ êàðòè-
íó, äèàãíîç ïîäòâåðäèëè ìåòîäàìè èììóíîãèñòîõèìèè è
èììóíîáëîòèíãà (44, 45). Â 2010 ã â ýòîé ñòðàíå ÕÈÎ
âûÿâèëè ó áëàãîðîäíûõ è ïÿòíèñòûõ îëåíåé, à òàêæå ó
êðîññáðåäîâ ýòèõ âèäîâ (46).

Â ìàðòå 2016 ã ÕÈÎ óñòàíîâèëè ó äèêîãî ñåâåðíîãî
îëåíÿ â Íîðâåãèè â ðàéîíå Íîðäôüåëëà (47). Â ìàå è èþíå
òîãî æå ãîäà áîëåçíü áûëà ïîäòâåðæäåíà ó äâóõ åâðîïåéñ-
êèõ ëîñåé â 300 êì îò ìåñòà ïåðâîãî ñëó÷àÿ. Â 2017 ã
áîëåçíü óñòàíîâèëè ñíîâà ó òð¸õ ëîñåé âáëèçè ãðàíèöû ñî
Øâåöèåé è ó îäíîãî áëàãîðîäíîãî îëåíÿ. Â öåëîì â ïåðèîä
ñ 2016 ã ïî àïðåëü 2018 ã èññëåäîâàëè ïðîáû îò 41125 ãîëîâ
÷åòûð¸õ âèäîâ îëåíüèõ è áîëåçíü âûÿâèëè ó 19 äèêèõ
ñåâåðíûõ îëåíåé, òð¸õ ëîñåé è îäíîãî áëàãîðîäíîãî îëåíÿ.
Áîëåçíü ó ñåâåðíûõ îëåíåé áûëà àíàëîãè÷íà ÕÈÎ îëåíåé è
ëîñåé Ñåâåðíîé Àìåðèêè (48). Íà îñíîâàíèè ìîëåêóëÿðíî-
áèîëîãè÷åñêèõ ñâîéñòâ ïðèîííîãî áåëêà PrPSc áîëüíûõ
ëîñåé è áëàãîðîäíîãî îëåíÿ ñäåëàíî çàêëþ÷åíèå, ÷òî èõ
áîëåçíü âûçâàíà øòàììîì, îòëè÷àþùèìñÿ îò øòàììîâ,
âûÿâëåííûõ â Ñåâåðíîé Àìåðèêå (49,50).

Ôèíñêîå àãåíñòâî ïî áåçîïàñíîñòè ïèùåâûõ ïðîäóê-
òîâ â ìàðòå 2018 ã ñîîáùèëî, ÷òî äèàãíîñòèðîâàíî ÕÈÎ ó
15-ëåòíåãî ëîñÿ â Êóõìî â 70 êì îò ãðàíèöû ñ Ðîññèåé.
Àíàëèç ïðîá âûïîëíåííûé ñïðàâî÷íîé ëàáîðàòîðèåé ÅÑ
ïîêàçàë, ÷òî  ýòîò ñëó÷àé îòëè÷àåòñÿ îò èíôåêöèîííîãî
òèïà ÕÈÎ, êîòðûé äèàãíîñòèðîâàëè â ÑØÀ è Êàíàäå (51).

26 ìàðòà 2019 ã Íàöèîíàëüíûé âåòåðèíàðíûé èíñòèòóò
Øâåöèè ñîîáùèë î ïåðâîì ñëó÷àå ÕÈÎ â ñòðàíå, êîòîðûé
áûë óñòàíîâëåí ó 16-ëåòíåãî ëîñÿ â ãðàôñòâå Íîððáîòòåí
(52). Ïî ìíåíèþ ñïåöèàëèñòîâ Øâåöèè ñëó÷àé àíàëîãè÷åí
ñëó÷àÿì ÕÈÎ ó ëîñåé â Íîðâåãèè è Ôèíëÿíäèè.

Ïðîèñõîæäåíèå ÕÈÎ â Íîðâåãèè, êàê è â Ñåâåðíîé
Àìåðèêå, íåïîíÿòíî, ò.ê. íå ÿñåí èñòî÷íèê èíôåêöèè, ÷òî
æå êàñàåòñÿ ñëó÷àåâ â Ôèíëÿíäèè è Øâåöèè, òî èõ èñòî÷-
íèê âåðîÿòíåå âñåãî ñâÿçàí ñ òðàíñãðàíè÷íîé ìèãðàöèåé
îëåíåé è ëîñåé ó ýòèõ òð¸õ ãîñóäàðñòâ.

Ó äâóõ âèäîâ ñåìåéñòâà îëåíüèõ-ìóíòæàêà Ðèâç
(Muntiacus reevesi)  è ëàíè  (Dama dama) ÕÈÎ â åñòåñòâåí-
íûõ óñëîâèÿõ íå çàðåãèñòðèðîâàíî, îäíàêî çàáîëåâàíèå
âîñïðîèçâåäåíî â ëàáîðàòîðíûõ óñëîâèÿõ. Ïðè îðàëüíîì
ââåäåíèè 1,0 ã òêàíåé ãîëîâíîãî ìîçãà áîëüíîãî áåëîõâîñ-
òîãî îëåíÿ îëåíè ìóíòæàêè Ðèâç ïðîÿâèëè êëèíè÷åñêèå
ïðèçíàêè áîëåçíè â òå÷åíèå 18-24 ìåñÿöåâ, à ïðèîí PrPSc
âûÿâëÿëè â áèîïòàòàõ ìèíäàëèí ÷åðåç 40-102 äíÿ ïîñëå
çàðàæåíèÿ (22). Ïðè èíòðàöåðåáðàëüíîì çàðàæåíèè ëàíåé
ïðèîíàìè ÕÈÎ áîëüíîãî ëîñÿ è áåëîõâîñòîãî îëåíÿ ãóáêî-
îáðàçíûå èçìåíåíèÿ  â ÖÍÑ âûÿâëÿëè ÷åðåç 51-60 ìåñÿöåâ
ïîñëå çàðàæåíèÿ (53), õîòÿ íè îäíà èç 41 ëàíè íå çàáîëåëà
ïðè ñîâìåñòíîì ñîäåðæàíèè ñ áîëüíûìè îëåíÿìè ìóëàìè
â òå÷åíèå 7 ëåò (54).

Õðîíè÷åñêîå èñòîùåíèå îëåíåé ÿâëÿåòñÿ âûñîêî êîí-
òàãèîçíîé áîëåçíüþ, ïîñòåïåííî îõâàòûâàþùåé íîâûå òåð-
ðèòîðèè, ÷òî ïðèâîäèò ê êîíòàêòó ñ æèâîòíûìè ðàçëè÷íûõ
âèäîâ. Îñîáûé èíòåðåñ è îçàáî÷åííîñòü âûçûâàåò âîçäåé-
ñòâèå ïðèîíîâ ÕÈÎ íà ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ:
êðóïíûé è ìåëêèé ðîãàòûé ñêîò è ñâèíåé.

  Â äâóõ îïûòàõ èçó÷àëè âîçäåéñòâèå âîçáóäèòåëÿ áîëü-
íûõ îëåíåé-ìóëîâ íà êðóïíûé ðîãàòûé ñêîò ïðè èíòðàöå-
ðåáðàëüíîì çàðàæåíèè. Â ïåðâîì ïàññàæå èç 13 òåëÿò ó 5
âûÿâèëè ïðèîííûé áåëîê PrPSc èììóíîãèñòîõèìè÷åñêèì
ìåòîäîì è èììóíîáëîòòèíãîì, îäíàêî ìèêðîñêîïè÷åñêèå
èçìåíåíèÿ ãóáêîîáðàçíîãî òèïà áûëè î÷åíü òîíêèìè è
òîëüêî ó òð¸õ æèâîòíûõ (55,56). Ïðè ïàññàæå âîçáóäèòåëÿ
îò çàáîëåâøåãî òåë¸íêà èíòðàöåðåáðàëüíûì ìåòîäîì íà 6
òåëÿòàõ êëèíè÷åñêèå ïðèçíàêè áîëåçíè ïîÿâèëèñü ÷åðåç
10-12 ìåñÿöåâ ó 5 æèâîòíûõ. Îïûò çàêîí÷èëè ê 16,5 ìåñÿ-

öàì. Íè ó îäíîãî æèâîòíîãî íå âûÿâèëè ãóáêîîáðàçíûõ
èçìåíåíèé â ÖÍÑ, îäíàêî PrPSc áûë îáíàðóæåí èììóíîãè-
ñòîõèìè÷åñêè è èììóíîáëîòòèíãîì (57). Â òðåòüåì îïûòå
14 òð¸õìåñÿ÷íûõ òåëÿò çàðàçèëè èíòðàöåðåáðàëüíî âîçáó-
äèòåëåì îò 11 áåëîõâîñòûõ îëåíåé ñ åñòåñòâåííîé èíôåê-
öèåé. ×åðåç 26 ìåñÿöåâ ó 11 (92%) ðàçâèëèñü êëèíè÷åñêèå
ïðèçíàêè ïîðàæåíèÿ ÖÍÑ, õîòÿ ãóáêîîáðàçíûõ èçìåíåíèé
ó íèõ íå óñòàíîâèëè; ó äâóõ æèâîòíûõ âûÿâèëè  PrPSc (58).
Ðåçóëüòàòû ýòèõ îïûòîâ ïîêàçûâàþò, ÷òî êðóïíûé ðîãàòûé
ñêîò ÿâëÿåòñÿ ÷óâñòâèòåëüíûì ê âîçáóäèòåëþ ÕÈÎ, îäíàêî
ïðè îðàëüíîì çàðàæåíèè âûñîêèìè äîçàìè âîçáóäèòåëÿ îò
îëåíåé-ìóëîâ êðóïíûé ðîãàòûé ñêîò  îñòàâàëñÿ çäîðîâûì
â òå÷åíèå 7 ëåò ïîñëå çàðàæåíèÿ (41), õîòÿ äàííûõ î ïðîâå-
äåíèè èññëåäîâàíèé ïî âûÿâëåíèþ ïðèîííîãî áåëêà â ÖÍÑ
èëè ëèìôîèäíîé òêàíè àâòîð íå ïðèâîäèò. Ïðîâåðêà ÷óâ-
ñòâèòåëüíîñòè êðóïíîãî ðîãàòîãî ñêîòà ê ïðèîíó ÕÈÎ íà
ìîäåëè òðàíñãåííûõ ìûøåé, ýêñïðåññèðóþùèõ ïðèîííûé
áåëîê êîðîâ, ïîäòâåðäèëà íàëè÷èå ó íåãî âèäîâîãî áàðüåðà
(59). Îäíàêî ïî äàííûì ýêñïåðòîâ EFSA îòäåëüíûå èçîëÿ-
òû ÕÈÎ ïåðåäàþòñÿ òðàíñãåííûì ìûøàì, ýêñïðåññèðóþ-
ùèì ïðèîííûé áåëîê êîðîâ (60). Èíòåðåñíî îòìåòèòü, ÷òî
èññëåäîâàíèå 262 ïðîá ãîëîâíîãî ìîçãà êîðîâ, êîòîðûå 4
ãîäà áûëè íà ñâîáîäíîì âûïàñå íà òåððèòîðèè, ãäå ñâîáîä-
íî îáèòàëè áîëüíûå îëåíè, ìåòîäàìè ìèêðîñêîïèè è èììó-
íîãèñòîõèìèè äàëî îòðèöàòåëüíûé ðåçóëüòàò (61).

  Äëÿ îïðåäåëåíèÿ ÷óâñòâèòåëüíîñòè îâåö ê âîçáóäèòå-
ëþ ÕÈÎ 8 ÿãíÿò çàðàçèëè èíòðàöåðåáðàëüíî âîçáóäèòåëåì
îò áîëüíîãî îëåíÿ. ×åðåç 35 è 36 ìåñÿöåâ  çàáîëåëè 2 îâöû,
íî òîëüêî ó îäíîé êëèíè÷åñêàÿ êàðòèíà áûëà àíàëîãè÷íà
êàðòèíå, íàáëþäàåìîé ïðè ñêðåïè, è ó íå¸ óñòàíîâèëè
ãóáêîîáðàçíûå èçìåíåíèÿ â ÖÍÑ, à òàêæå âûÿâèëè ïðèîí-
íûé áåëîê PrPSc. ×åðåç 72 ìåñÿöà åù¸ ó îäíîé çàðàæ¸ííîé
îâöû îáíàðóæèëè ñïîíãèîç â ÖÍÑ è áåëîê PrPSc (62).
Àíàëîãè÷íûå ðåçóëüòàòû áûëè ïîëó÷åíû è â äðóãèõ îïû-
òàõ íà îâöàõ è êîçàõ ïðè èíòðàöåðåáðàëüíîì çàðàæåíèè
âîçáóäèòåëåì ÕÈÎ îò ëîñåé, õîòÿ èíêóáàöèîííûé ïåðèîä
áûë êîðî÷å íà 7-8 ìåñÿöåâ (63, 64). Èíîêóëÿöèÿ âîçáóäèòå-
ëÿ îðàëüíî çàáîëåâàíèÿ íå âûçâàëà ó îâåö è êîç íè ïðè
ïåðâè÷íîì, íè ïðè âòîðè÷íîì ñëåïîì ïàññàæå (64).

  Êðîìå ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ âîçáóäèòåëü
ÕÈÎ ìîæåò âîçäåéñòâîâàòü íà äèêèõ êîïûòíûõ æèâîòíûõ,
íàõîäÿùèõñÿ â ýíäåìè÷íûõ ðàéîíàõ: áèçîíîâ, îâöåáûêîâ,
ñíåæíûõ áàðàíîâ, ãîðíûõ êîçëîâ è àíòèëîï. Íà îñíîâàíèè
ôèëîãèíèè òàêñîíîâ ñ èñïîëüçîâàíèåì öèòîõðîìà B ïðî-
âåëè îöåíêó  âåðîÿòíîñòè âîñïðèèì÷èâîñòè äèêèõ âèäîâ
êîïûòíûõ ê ÕÈÎ. Ïðåäïîëîæèëè, ÷òî ïîòåíöèàëüíî ÷óâ-
ñòâèòåëüíûìè ìîãóò áûòü âèëîðîãàÿ àíòèëîïà, ãîðíûé
êîç¸ë è ñíåæíûé áàðàí (65).

  Âî ìíîãèõ ýíäåìè÷íûõ ðàéîíàõ ÕÈÎ åñòü äèêèå ñâè-
íüè (Sus scrofa),  êîòîðûå êîíòàêòèðóþò ñ âîçáóäèòåëåì
÷åðåç êîíòàìèíèðîâàííóþ îêðóæàþùóþ ñðåäó è ðàçëàãà-
þùèåñÿ òóøè ïàâøèõ æèâîòíûõ; äîìàøíèå ñâèíüè ìîãóò
ïîäâåðãàòüñÿ âîçäåéñòâèþ ïðèîíîâ ÕÈÎ ÷åðåç êîíòàìè-
íèðîâàííûå êîðìà. Ýêñïåðèìåíòàëüíî èçó÷àëè ÷óâñòâè-
òåëüíîñòü ñâèíåé ê ïðèîíó ÕÈÎ ïîñëå èíòðàöåðåáðàëüíî-
ãî è îðàëüíîãî ñïîñîáîâ çàðàæåíèÿ ïîðîñÿò â âîçðàñòå 8
íåäåëü. Â èòîãå ïîëîæèòåëüíûé ðåçóëüòàò  íàáëþäàëè ó
÷åòûð¸õ ñâèíåé ïîñëå èíòðàöåðåáðàëüíîãî è ó îäíîé ïîñëå
îðàëüíîãî çàðàæåíèÿ, PrPSc  âûÿâèëè ó 18 èç 39 æèâîòíûõ
âûñîêî ÷óâñòâèòåëüíûìè ìåòîäàìè, à ñòàíäàðòíûìè äèàã-
íîñòè÷åñêèìè ìåòîäàìè ó 8 â òêàíÿõ ÖÍÑ èëè  ëèìôîèäíîé
òêàíè. Òàêèì îáðàçîì, àâòîðû çàêëþ÷àþò, ÷òî äèêèå ñâè-
íüè ìîãóò ñëóæèòü ðåçåðâóàðîì èíôåêöèîííîãî ïðèîíà
ÕÈÎ , ò.ê. PrPSc íàêàïëèâàåòñÿ â ëèìôîèäíîé òêàíè, ÷òî
ïîâûøàåò âåðîÿòíîñòü âûäåëåíèÿ èíôèöèðîâàííûìè ñâè-
íüÿìè ïðèîíîâ â îêðóæàþùóþ ñðåäó çàäîëãî äî òîãî êàê ó
íèõ ðàçîâü¸òñÿ êëèíè÷åñêîå çàáîëåâàíèå (66).

  Ïðè èçó÷åíèè ïàòîãåíåçà, áàðüåðà ìåæâèäîâîé ïåðå-
äà÷è ÕÈÎ è îïðåäåëåíèÿ ïîòåíöèàëüíûõ åñòåñòâåííûõ
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ðåçåðâóàðîâ èíôåêöèè èñïîëüçóþò ðàçëè÷íûå âèäû ïëîòî-
ÿäíûõ è ãðûçóíîâ.

Ó äîìàøíèõ êîòîâ è õîðüêîâ ýêñïåðèìåíòàëüíàÿ èí-
ôåêöèÿ ÕÈÎ  ïðîòåêàåò î÷åíü ñõîäíî. Â ïåðâè÷íîì ïàññà-
æå çàáîëåâàåò òîëüêî ÷àñòü æèâîòíûõ è ñ äëèòåëüíûì
èíêóáàöèííûì ïåðèîäîì, êîòîðûé ðåçêî ñîêðàùàåòñÿ âî
âòîðîì ïàññàæå è ïðè ýòîì çàáîëåâàåò 100% çàðàæ¸ííûõ
æèâîòíûõ, ïðè îðàëüíîì çàðàæåíèè æèâîòíûå ê îëåíüåìó
ïðèîíó ÕÈÎ íå ÷óâñòâèòåëüíû (67,26). Íîðêè (Mustela
vison) ïðè èíòðàöåðåáðàëüíîì çàðàæåíèè ïðèîíîì áîëü-
íîãî ëîñÿ çàáîëåâàþò ÷åðåç 31-33 ìåñÿöà, íî ïðîÿâëÿþò
óñòîé÷èâîñòü ê èíôåêöèè ïðè îðàëüíîì ñïîñîáå çàðàæåíèÿ
(68). Îðàëüíîå çàðàæåíèå ñòàíîâèòñÿ óñïåøíûì ó êîòîâ,
õîðüêîâ è íîðîê òîëüêî ïîñëå àäàïòàöèè ïðèîíà ÷åðåç
èíòðàöåðåáðàëüíîå çàðàæåíèå.

×óâñòâèòåëüíîñòü ðàçëè÷íûõ âèäîâ ãðûçóíîâ ê ïðèîíó
ÕÈÎ ñèëüíî êîëåáëåòñÿ. Õîìÿêè è îáû÷íûå ëàáîðàòîðíûå
ìûøè óñòîé÷èâû ê âîçáóäèòåëþ îò ëîñåé è îëåíåé
(12,26,69), îäíàêî ïðè ïðîäîëæèòåëüíîì íàáëþäåíèè çà
çàðàæ¸ííûìè èíòðàöåðåáðàëüíî õîìÿêàìè óñòàíîâèëè, ÷òî
ñèðèéñêèå çîëîòèñòûå, êèòàéñêèå, ñèáèðñêèå è õîìÿêè
Àðìåíèè èìåþò îãðàíè÷åííóþ ÷óâñòâèòåëüíîñòü ê íåêî-
òîðûì èçîëÿòàì ñ äëèòåëüíûì èíêóáàöèîííûì ïåðèîäîì,
íî ïðè ÷åòûð¸õ ñåðèéíûõ ïàññàæàõ èíêóáàöèîííûé ïåðè-
îä ñòàáèëèçèðóåòñÿ èëè ñ êîðîòêèì (85-88 äíåé), èëè äëèí-
íûì ïåðèîäîì(408-544 äíÿ) (27).

Øòàììû äèêîãî òèïà ìûøåé RMLSWISS è C57BL10
îêàçàëèñü íå÷óâñòâèòåëüíûìè  ê ïàòîãåííûì ïðèîíàì ëîñÿ
è îëåíÿ (27). Ïðè çàðàæåíèè ìûøåé èíáðåäíîãî øòàììà
VM/Dk ïðèîíàìè áîëüíîãî ëîñÿ â ïåðâè÷íîì ïàññàæå
ýôôåêòèâíîñòü çàðàæåíèÿ ñîñòàâèëà òîëüêî 4,3%, íî âî
âòîðîì ïàññàæå - 100%, èíêóáàöèîííûå ïåðèîäû áûëè 657
è 355 äíåé, ñîîòâåòñòâåííî. Â ÖÍÑ âûÿâèëè ïðèîííûé
áåëîê PrPSc, êîòîðûé áûë òàêæå â ñåëåç¸íêå (70).

Ïðè èíòðàöåðåáðàëüíîì çàðàæåíèè áàíêîâñêèõ ïîëå-
âîê (Myoles glareokus), ãîìîçèãîòíûõ â 109 êîäîíå ïðèîí-
íîãî áåëêà ïî ìåòèîíèíó (Bv109M) èëè èçîëåéöèíó
(Bv109I), ïðèîíîì ÕÈÎ ëîñÿ, îëåíÿ-ìóëà èëè áåëîõâîñòî-
ãî îëåíÿ çàáîëåâåìîñòü ñîñòàâèëà 100% ïðè èíêóáàöèîí-
íîì ïåðèîäå â ïåðâîì ïàññàæå îò 156 äî 281 äíÿ. Â ïîñëå-
äóþùèõ ïàññàæàõ øòàìì ïðèîíà, îáîçíà÷åííûé Bv109I
CWD, èìåë ÷ðåçâû÷àéíî êîðîòêèé èíêóáàöèîííûé ïåðèîä
- 25-28 äíåé; âûçûâàåìàÿ èì ïàòîëîãèÿ õàðàêòåðèçîâàëàñü
óìåðåííûì ñïîíãèîçîì è îòíîñèòåëüíî íèçêèì óðîâíåì
ïðèîííîãî áåëêà PrPSc, îäíàêî ìîçã ïîëåâîê ñîäåðæàë äî
108,4 i/c ID50 íà 1 ã òêàíè (69).

Äðóãîì îïûòå èñïîëüçîâàëè 4 âèäà ãðûçóíîâ, êîòîðûå
æèâóò â ýíäåìè÷íûõ ðàéîíàõ ÕÈÎ: ïîë¸âêó Microtus
pennsylvanicus, ïîë¸âêó ñ êðàñíîé ñïèíîé Myodes gapperi,
ìûøü ñ áåëûìè íîãàìè Peromyskus leucopus è îëåíüþ
ìûøü P. manimlatus. Ïîë¸âêè pennsylvanicus  çàáîëåëè
÷åðåç 7 ìåñÿöåâ è âñå ïîãèáëè ïðè ñðåäíåé ïðîäîëæèòåëü-
íîñòè âûæèâàíèÿ â 270 äíåé, ó íèõ ó  âñåõ âûÿâèëè PrPSc.
Ïîë¸âêè ñ êðàñíîé ñïèíîé èìåëè ñðåäíþþ ïðîäîëæèòåëü-
íîñòü âûæèâàíèÿ 351 äåíü è ó 7 èç 8 ó íèõ âûÿâèëè PrPSc.
Îëåíüè ìûøè â ñðåäíåì âûæèâàëè 595 äíåé è 17 èç  20
èìåëè PrPSc. Ìûøè ñ áåëûìè íîãàìè â ñðåäíåì âûæèâàëè
786 äíåé è ó 8 èç 11 âûÿâèëè PrPSc. Íà âòîðîì ïàññàæå
èíêóáàöèîííûé ïåðèîä ñíèçèëñÿ íà 43%, ÷òî ñâèäåòåëü-
ñòâóåò îá àäàïòàöèè ïðèîíà ÕÈÎ ê íîâûì õîçÿåâàì è, ïî
ìíåíèþ àâòîðîâ, íå èñêëþ÷àåò âîçìîæíîñòü ïåðåäà÷è âîç-
áóäèòåëÿ ýòèì ãðûçóíàì â åñòåñòâåííûõ óñëîâèÿõ (71).

Âëèÿíèå ÕÈÎ íà ýêîëîãè÷åñêóþ ñèòóàöèþ

Èììóíîõèìè÷åñêèé ìåòîä ïîçâîëèë óñòàíîâèòü, ÷òî
ïðè îðàëüíîì çàðàæåíèè îëåíåé ÕÈÎ ïðèîííûé áåëîê
PrPSc âûÿâëÿåòñÿ ÷åðåç 42 äíÿ ïîñëå  çàðàæåíèÿ äî ïîÿâëå-
íèÿ êëèíè÷åñêèõ ïðèçíàêîâ â çàãëîòî÷íîì ëèìôîóçëå,
ìèíäàëèíàõ, Ïåéåðîâûõ áëÿøêàõ è ëèìôîóçëå èëåîöå-
êàëüíîãî êëàïàíà (15), ïðè÷¸ì â çàãëîòî÷íîì ëèìôîóçëå

òèòð PrPSc  àíàëîãè÷åí òèòðó åãî â ãîëîâíîì ìîçãå (72). Íà
áîëåå ïîçäíèõ ñòàäèÿõ áîëåçíè PrPSc âûÿâëÿþò â òêàíÿõ
ÖÍÑ, òêàíÿõ ëèìôîðåòèêóëÿðíîé ñèñòåìû, òêàíÿõ ðåïðî-
äóêòèâíûõ è ñåêðåòèðóþùèõ îðãàíîâ, à òàêæå â îðãàíàõ
âûäåëèòåëüíîé ñèñòåìû (23), âêëþ÷àÿ ïî÷êè (74), ñëþí-
íûå æåëåçû è ñëèçèñòóþ íîñà (17,18).

Òàêîå øèðîêîå ðàñïðîñòðàíåíèå  ïðèîíà ïî îðãàíèçìó
ñâèäåòåëüñòâóåò î ïîðàæåíèè áîëåçíüþ âñåãî îðãàíèçìà
æèâîòíîãî, ÷òî ïîäòâåðæäàåòñÿ âûÿâëåíèåì ïðèîííîãî
áåëêà â ñêåëåòíûõ (75,76) è ñåðäå÷íîé ìûøöàõ  (77), à
òàêæå â êðîâè (78). Ïåðåëèâàíèå ñâåæåé öèòðèðîâàííîé
êðîâè îò áîëüíûõ îëåíåé çäîðîâûì îëåíÿòàì  ïðèâîäèò
÷åðåç 12 ìåñÿöåâ ê íàêîïëåíèþ ïðèîííîãî áåëêà PrPSc  â
ìèíäàëèíàõ, çàãëîòî÷íîì ëèìôîóçëå è ãîëîâíîì ìîçãå.
Àíàëîãè÷íûå ðåçóëüòàòû ïîëó÷èëè è ïðè îðàëüíîì ââåäå-
íèè îëåíÿòàì 50 ìë ñëþíû áîëüíûõ îëåíåé (78).  Íàëè÷èå
ïàòîãåííîãî ïðèîíà â ñëþíå  è ìî÷å áîëüíûõ æèâîòíûõ
ïîäòâåðæäåíî òàêæå áèîàíàëèçàìè êîíöåòðèðîâàííûõ ïðîá
èõ íà òðàíñãåííûõ ìûøàõ [Tg(CerPrP)], à òàêæå ìåòîäîì
öèêëè÷åñêîé àìïëèôèêàöèè ïðèîííîãî áåëêà (79).

Àíàëèç ôåêàëèé áîëüíûõ æèâîòíûõ áèîïðîáîé íà
òðàíñãåííûõ ìûøàõ Tg(ElkPrP) ïîêàçàë èíôåêöèîííîñòü â
14 èç 15 îáðàçöîâ, ñîáðàííûõ îò 5 áîëüíûõ îëåíåé çà 7-11
ìåñÿöåâ äî ïðîÿâëåíèÿ ó íèõ ñèìïòîìîâ áîëåçíè. Õîòÿ
êîíöåíòðàöèÿ  PrPSc  â êàëå çíà÷èòåëüíî íèæå, ÷åì â òêàíÿõ
ãîëîâíîãî ìîçãà, áèîàíàëèç ïîêàçàë, ÷òî çà 10 ìåñÿöåâ
èíêóáàöèîííîãî ïåðèîäà îäèí îëåíü âûäåëÿåò ñ êàëîì â
îêðóæàþùóþ ñðåäó 10,9 log LD50 åäèíèö ïðèîíîâ, ò.å.
òàêîå æå êîëè÷åñòâî ïàòîãåííûõ ïðèîíîâ, êàêîå ñîäåðæèò-
ñÿ â ãîëîâíîì ìîçãå (80), ïðàêòè÷åñêè òàêèå æå ðåçóëüòàòû
áûëè ïîëó÷åíû ïðè èçó÷åíèè ôåêàëèé áîëüíîãî ëîñÿ Ñêà-
ëèñòûõ ãîð ñ åñòåñòâåííîé èíôåêöèåé ÕÈÎ (81).

Èçó÷èëè âðåìåííûå, âèäîñïåöèôè÷åñêèå è ãåíîòèï-
ñïåöèôè÷åñêè ôàêòîðû, âëèÿþùèå íà âûäåëåíèå ïðèîíîâ
ñ ìî÷îé è êàëîì ïðè îðàëüíîì çàðàæåíèè  ëîñåé, îëåíåé-
ìóëîâ è áåëîõâîñòûõ îëåíåé. Âñå òðè âèäà âûâîäèëè ïðèîíû
ÕÈÎ ê 6 ìåñÿöàì ïîñëå çàðàæåíèÿ ïðè îòñóòñòâèè êëèíè÷åñ-
êèõ ñèìïòîìîâ áîëåçíè. Ïðîáû êàëà áûëè ïîëîæèòåëüíû ó
âñåõ âèäîâ è ñèëüíå, ÷åì ïðîáû ìî÷è. Æèâîòíûå ñ áîëåå
âîñïðèèì÷èâûìè ê áîëåçíè ãåíîòèïàìè âûäåëÿëè ïðèîíû ñ
áîëüøåé âåðîÿòíîñòüþ (94%), ÷åì æèâîòíûå ñ áîëåå óñòîé-
÷èâûìè ê çàðàæåíèþ ãåíîòèïàìè (64%) (82).

Åñòåñòâåííî, íà ôåðìàõ âñå âûäåëåíèÿ áîëüíûõ æèâîò-
íûõ: êðîâü, ñëþíà, íîñîâûå èñòå÷åíèÿ, ìî÷à, êàë êîíòà-
ìèíèðóþò ïðèîíàìè ïîìåùåíèÿ,  îáîðóäîâàíèå, êîðìà,
ïðåäìåòû äëÿ óõîäà è òåððèòîðèþ äëÿ âûãóëà, à òàêæå îáóâü
è îäåæäó óõàæèâàþùåãî ïåðñîíàëà. Äèêèå áîëüíûå æèâîò-
íûå çàðàæàþò îêðóæàþùóþ ñðåäó íà òåððèòîðèè âûïàñà,
ìåñòàõ ë¸æêè è âîäîïîÿ, ìåñòàõ  ïîäêîðìêè è ðàñïîëîæåíèÿ
ñîëåâûõ ëèçóíöîâ, ìåñòàõ ïîåäàíèÿ ïðèðîäíûõ ìèíåðàëîâ,
à òàêæå ïðè ðàçëîæåíèè èõ òðóïîâ ïîñëå ïàäåæà.

Èñïîëüçóÿ ìåòîä öèêëè÷åñêîé àìïëèôèêàöèè ïðèîí-
íîãî áåëêà (sPMCA) ïðè  èññëåäîâàíèè äâóõ ïðîá âîäû,
ñîáðàííûõ èç ñòîêà òàþùåãî ñíåãà â  ýíäåìè÷íîì ðàéîíå
ÕÈÎ, â îäíîé ïðîáå âûÿâèëè áåëîê PrPSc  . Îäíîâðåìåííî
ïðèîííûé áåëîê PrPSc âûÿâèëè â ôëîêêóëÿòå íà ìóíèöè-
ïàëüíîé ñòàíöèè î÷èñòêè âîäû, ÷òî ñâèäåòåëüñòâóåò î íà-
êîïëåíèè ïðèîíîâ â îêðóæàþùåé ñðåäå âêëþ÷àÿ âîäó (83),
îñîáåííî â íåïðîòî÷íûõ èñòî÷íèêàõ.

Ýêñïåðèìåíòàëüíî äîêàçàíî, ÷òî ïðè ïîïàäàíèè â ïî-
÷âó ïðèîíû  àäñîðáèðóþòñÿ îáû÷íûìè å¸ êîìïîíåíòàìè
êâàðöåì, êàîëèíîì è ìîíòìîðèëëîíèòîì, ïðè ýòîì èíôåê-
öèîííîñòü ïðèîíîâ ñîõðàíÿåòñÿ, ò.ê. êîìïëåêñ àäñîðáåíò-
ïðèîí ïðè èíòðàöåðåáðàëüíîì ââåäåíèè õîìÿêàì âûçûâà-
åò çàáîëåâàíèå ñ êëàññè÷åñêèìè êëèíè÷åñêèìè ñèìïòîìà-
ìè è íàêîïëåíèåì PrPSc  â ÖÍÑ (84). Èçâåñòíî, ÷òî ïî÷âû
ïðåäñòàâëÿþò ñîáîé ñëîæíóþ ñìåñü îðãàíè÷åñêèõ è íåîð-
ãàíè÷åñêèõ êîìïîíåíòîâ â âèäå ÷àñòèö ðàçëè÷íûõ ðàçìå-
ðîâ. Ãëèíû â âèäå ìîíòìîðèëëîíèòà ÿâëÿþòñÿ âàæíûì
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êîìïîíåíòîì ìíîãèõ ïðèðîäíûõ ïî÷â, îïðåäåëÿÿ âî ìíî-
ãîì èõ ðåàêòèâíîñòü (85). Ýêñïåðèìåíòàëüíûì çàðàæåíè-
åì æèâîòíûõ ïîêàçàíî, ÷òî àäñîðáöèÿ ïàòîãåííîãî ïðèîíà
íà ýòîì ìèíåðàëå ðàâíîñèëüíà óâåëè÷åíèþ äîçû ïàòîãåíà
â 680 ðàç. Èçó÷åíèå  âëèÿíèÿ  òð¸õ  òèïîâ  ïî÷â  íà
ñâÿçûâàíèå  ïðèîíîâ  è ïåðîðàëüíóþ ïåðåäà÷ó âîçáóäèòåëÿ
æèâîòíûì ïîêàçàëî, ÷òî  âñå  òðè ïî÷âû àäñîðáèðóþò
ïðèîíû ñ ñîõðàíåíèåì èõ èíôåêöèîííîñòè è áèîäîñòóïíî-
ñòè. Äâà òèïà ïî÷â çíà÷èòåëüíî óâåëè÷èâàëè êîëè÷åñòâî
çàðàæåííûõ æèâîòíûõ â îïûòíûõ ãðóïïàõ (14 èç 16) ïî
ñðàâíåíèþ ñ ðåçóëüòàòîì êîíòðîëüíîãî çàðàæåíèÿ ïðèîíà-
ìè áåç àäñîðáåíòà (2 èç 8). Òðåòèé òèï ïî÷âû áûë áîãàò
îðãàíè÷åñêèìè âåùåñòâàìè è å¸ êîìïëåêñ ñ ïðèîíàìè áûë
àíàëîãè÷åí äåéñòâèþ ïðîáû ïðèîíîâ áåç àäñîðáåíòà (86).

  Ñðîêè ñîõðàíåèÿ ïðèîíîâ ÕÈÎ â ïî÷âå íå èññëåäîâà-
íû. Â îäíîì èç ýêñïåðèìåíòîâ ïîêàçàíî, ÷òî â çàãîíå. â
êîòîðîì ðàíåå ñîäåðæàëè áîëüíûõ îëåíåé, ïðèîíû ñîõðà-
íèëè èíôåêöèîííîñòü â òå÷åíèå 2,2 ãîäà (87), íî ýòî ñëó-
÷àéíîå íàáëþäåíèå. Äëÿ ïðèîíîâ ñêðåïè ïîêàçàíî ñîõðà-
íåíèå èíôåêöèîííîñòè â òå÷åíèå 16 ëåò (88), è ýòî, âåðîÿò-
íî, íå êðàéíèé ñðîê. Ïðèîíû î÷åíü óñòîé÷èâû âî âíåøíåé
ñðåäå è ê äåéñòâèþ áîëüøèíñòâà èñïîëüçóåìûõ â ïðàêòèêå
äåçèíôåêòàíòîâ, ïîýòîìó îáåççàðàæèâàíèå ôåðì è èõ òåð-
ðèòîðèé ïðåäñòàâëÿåò îãðîìíóþ ïðîáëåìó. Äåêîíòàìèíè-
ðîâàòü æå îãðîìíûå òåððèòîðèè îáèòàíèÿ äèêèõ æèâîòíûõ
â ðàçíûõ ïðèðîäíûõ ëàíäøàôòàõ ïðàêòè÷åñêè íå âîçìîæ-
íî. Ýíäåìè÷íûå çîíû ÕÈÎ ïîñòåïåííî ðàñøèðÿþòñÿ è â
íèõ íàêàïëèâàþòñÿ ïðèîíû, ñ êîòîðûìè íåèçáåæíî êîí-
òàêòèðóþò äèêèå è äîìàøíèå æèâîòíûå, îáèòàþùèå â ýòèõ
çîíàõ, à òàêæå ëþäè.

Èíôåêöèÿ ÕÈÎ  -  ðåàëüíàÿ óãðîçà äëÿ ñåâåðíûõ
òåððèòîðèé Ðîññèè

  Âîçìîæåí ëè çàíîñ ÕÈÎ íà òåððèòîðèþ Ðîññèè è
íàñêîëüêî ýòî ðåàëüíî? Ê ñîæàëåíèþ îòâåò íà ýòîò  âîïðîñ
áåçóñëîâíî ïîëîæèòåëüíûé. Ãëàâíûì èñòî÷íèêîì ÕÈÎ
ÿâëÿþòñÿ áîëüíûå æèâîòíûå. Â Ðîññèþ, ñîãëàñíî äàííûì
Ôåäåðàëüíîé ñëóæáû ãîñóäàðñòâåííîé ñòàòèñòèêè, èìïîð-
òèðóþò îëåíåé èç ðàçíûõ ñòðàí. Òàê, â ïåðèîä 2014-2017 ãã
(çà ïîñëåäíèå 2 ãîäà äàííûõ íåò) ââåçåíî 400 ãîëîâ îëåíåé,
â òîì ÷èñëå 110 îëåíåé èç Êàíàäû, â êîòîðîé ÕÈÎ ðåãèñò-
ðèðóþò ñ 1996 ã (109) è êîòîðàÿ ïî êîëè÷åñòâó íåáëàãîïî-
ëó÷íûõ ïóíêòîâ çàíèìàåò âòîðîå ìåñòî ïîñëå ÑØÀ. Èçâå-
ñòíî, ÷òî èíêóáàöèîííûé ïåðèîä ïðè ÕÈÎ äëèòñÿ îò 1,5 äî
5 ëåò è æèâîòíûå â ýòîò ïåðèîä âûãëÿäÿò àáñîëþòíî çäîðî-
âûìè, ïîýòîìó ãàðàíòèðîâàòü îòñóòñòâèå ñêðûòîé èíôåê-
öèè ïðàêòè÷åñêè íå âîçìîæíî. Ýòî õîðîøî èëëþñòðèðóþò
èñòîðèè âîçíèêíîâåíèÿ áîëåçíè â Êàíàäå è Þæíîé Êîðåå
(89,44,45), ñâÿçàííûå ñ ïåðåìåùåíèåì ëþäüìè æèâîòíûõ ñ
èíôåêöèåé, íàõîäÿùåéñÿ â èíêóáàöèîííîì ïåðèîäå.

  Äâà ñóáúåêòà Ñåâåðî-Çàïàäíîãî ôåäåðàëüíîãî îêðóãà
Ðîññèè Ðåñïóáëèêà Êàðåëèÿ è Ìóðìàíñêàÿ îáëàñòü ãðàíè-
÷àò ñ Ôèíëÿíäèåé è Íîðâåãèåé, â êîòîðûõ  çàðåãèñòðèðîâà-
íû ñëó÷àè ÕÈÎ ó äèêèõ îëåíåé è ëîñåé. Íàëè÷èå î÷àãîâ
èíôåêöèè â ñîñåäíèõ ñòðàíàõ âáëèçè ê òåððèòîðèè Ðîññèè
ñîçäàëî âîçìîæíîñòü çàíîñà áîëåçíè â íàøó ñòðàíó ïàäàëü-
ùèêàìè. Èññëåäîâàíèÿ, ïðîâåäåííûå â ÑØÀ, ïîêàçàëè,
÷òî òóøàìè ïàâøèõ îëåíåé  èëè èõ ÷àñòÿìè ìîãóò ïèòàòüñÿ
äî 14 âèäîâ ïàäàëüùèêîâ ìëåêîïèòàþùèõ è 14 âèäîâ ïòèö-
ïàäàëüùèêîâ (90), íåêîòîðûå èç êîòîðûõ, íàïðèìåð âîëêè,
ÿñòðåáû è âîðîíû, ìîãóò ïåðåìåùàòüñÿ íà ñîòíè êèëîìåò-
ðîâ è ïåðåíîñèòü ïðèîíû íå èçìåí¸ííûìè ÷èñòî ìåõàíè-
÷åñêè è ñ èñïðàæíåíèÿìè (91).

Èçâåñòíî, ÷òî äèêèå îëåíè è ëîñè ïåðåìåùàþòñÿ â
ïåðèîäû ñåçîííûõ ìèãðàöèé è ðàññåèâàíèÿ ñàìöîâ íà çíà-
÷èòåëüíûå ðàññòîÿíèÿ (92), ïîýòîìó îíè ìîãóò ÿâëÿòüñÿ
ïåðåíîñ÷èêàìè èíôåêöèè èç íåáëàãîïîëó÷íûõ òåððèòîðèé
â íîâûå ãåîãðàôè÷åñêèå çîíû. Ïåðåìåùåíèå îëåíåé è ëî-
ñåé, êàê ïðàâèëî, ïðîèñõîäèò ïî ïðèáðåæíûì èëè ëåñíûì
êîðèäîðàì (93), ÷åìó â çíà÷èòåëüíîé ñòåïåíè áëàãîïðèÿò-

ñòâóåò ðàñòèòåëüíîñòü ëåñîòóíäðû è ñåâåðíîé òàéãè, êîòî-
ðàÿ ôîðìèðóåò ýêîëîãè÷åñêèå êîðèäîðû (94).

  Ñîòðóäíèêè Èíñòèòóòà áèîëîãèè êàðåëüñêîãî íàó÷-
íîãî öåíòðà ÐÀÍ ñîâìåñòíî ñ Èíñòèòóòîì ïðèðîäíûõ ðå-
ñóðñîâ Ôèíëÿíäèè è Ãîñóäàðñòâåííûì ïðèðîäíûì çàïî-
âåäíèêîì "Êîñòîìóøñêèé" óñòàíîâèëè, ÷òî "îêîëî òðåòè
ìå÷åíûõ ñïóòíèêîâûìè îøåéíèêàìè äèêèõ ëåñíûõ ñåâåð-
íûõ îëåíåé ôèíñêîãî ðåãèîíà  Êàéíóó ïðèõîäÿò íà îò¸ë íà
ðîññèéñêóþ òåððèòîðèþ, â òîì ÷èñëå â Êîñòîìóøñêèé
çàïîâåäíèê è Êàëåâàëüñêèé íàöèîíàëüíûé ïàðê"  (95).
Ïðèõîäÿò íà òåððèòîðèþ Ðîññèè â çàïîâåäíèê îëåíè êóõ-
ìî-êàìåííîîç¸ðñêîé ãðóïïû, ïðîâîäÿò ëåòî è îñåíü è óõî-
äÿò â Ôèíëÿíäèþ íà çèìîâêó (95). Èìåííî â ðàéîíå Êóõìî
â Ôèíëÿíäèè ó äèêîãî ëîñÿ â 2018 ã áûëî  äèàãíîñòèðîâàíî
ÕÈÎ  è  èñêëþ÷àòü  êîíòàêò  îëåíåé  êóõìî-êàìåííîîç¸ðñ-
êîé ãðóïïû ñ èñòî÷íèêîì èíôåêöèè, êîòîðûé îñòàëñÿ íå
âûÿñíåííûì, íåëüçÿ, ïîýòîìó â òå÷åíèå 5 ëåò çà íåé äîëæíî
áûòü óñòàíîâëåíî îñîáîå íàáëþäåíèå. Â ñëó÷àå âûÿâëåíèÿ
áîëåçíè äîëæíû áûòü ïðåäïðèíÿòû ñàìûå æ¸ñòêèå ìåðû
ïî íåäîïóùåíèþ ðàññåèâàíèÿ èíôåêöèè ñ æèâîòíûìè ýòîé
ãðóïïû, äàæå öåíîé å¸ äåïîïóëÿöèè, â ïðîòèâíîì ñëó÷àå
ðàñïðîñòðàíåíèå èíôåêöèè ÕÈÎ íà òåððèòîðèè ñåâåðíûõ
îëåíåé òóíäðû è ñåâåðíîé òàéãè ñòàíåò íåèçáåæíûì. Ýòî
ñîçäàñò íåðàçðåøèìûå íå òîëüêî ýêîíîìè÷åñêèå, íî è ñî-
öèàëüíûå ïðîáëåìû.

  Ýòè ïðîáëåìû îáóñëîâëåíû ðÿäîì ôàêòîðîâ.

Âî-ïåðâûõ, ïðèîíû ÷ðåçâû÷àéíî óñòîé÷èâû âî âíåø-
íåé ñðåäå è  äåçàêòèâèðîâàòü èõ íà îãðîìíûõ òåððèòîðèÿõ
íàõîæäåíèÿ äèêèõ áîëüíûõ æèâîòíûõ êðàéíå ñëîæíî, òðå-
áóåò îãðîìíûõ ðåñóðñîâ è â öåëîì íå ðåàëüíî.

Âî-âòîðûõ, ìåòîä ñîêðàùåíèÿ ïëîòíîñòè ïîãîëîâüÿ,
ïðèíÿòûé â Ñåâåðíîé Àìåðèêå äëÿ ñäåðæèâàíèÿ ýïèçîîòèè
ÕÈÎ, íå îêàçûâàåò çàìåòíîãî âëèÿíèÿ íà ïîêàçàòåëè ðàñ-
ïðîñòðàí¸ííîñòè áîëåçíè (96), òàê êàê ýêîëîãè÷åñêèå ðå-
çåðâóàðû ïîääåðæèâàþò çàáîëåâàåìîñòü.

Â-òðåòüèõ, ãåíåòè÷åñêèå èññëåäîâàíèÿ ïîêàçàëè, ÷òî
ïðîâåñòè ñåëåêöèþ óñòîé÷èâûõ ê áîëåçíè æèâîòíûõ íå
âîçìîæíî, ò.ê. àáñîëþòíî çàùèòíûõ ãàïëîòèïîâ, êîòîðûå
ìîãóò ñëóæèòü ãåíåòè÷åñêèì áàðüåðîì, ïðåäîòâðàùàþ-
ùèì ðàñïðîñòðàíåíèå ÕÈÎ, íåò (97).

Â-÷åòâ¸ðòûõ, ñðåäè âåäóùèõ ñïåöèàëèñòîâ, èçó÷àþ-
ùèõ ÕÈÎ, íåò åäèíîãî ìíåíèÿ î çîîíîçíîì ïîòåíöèàëå
âîçáóäèòåëÿ. Ðåçóëüòàòû îïûòîâ ïî îïðåäåëåíèþ çîîíîç-
íîãî ïîòåíöèàëà ïðèîíîâ ÕÈÎ íà òðàíñãåííûõ ìûøàõ,
ýêñïðåññèðóþùèõ ïðèîííûé áåëîê ÷åëîâåêà PrPC, ïðîòè-
âîðå÷èâû. Â áîëüøèíñòâå îïûòîâ íå óäàâàëîñü çàðàçèòü
òàêèõ ìûøåé âîçáóäèòåëÿìè áîëüíûõ îëåíåé èëè ëîñåé
(98,99,59, 100), ÷òî äîëæíî ñâèäåòåëüñòâîâàòü î áåçîïàñíî-
ñòè ÕÈÎ äëÿ ëþäåé. Îäíàêî îïûòû ïîêàçûâàþò, ÷òî íå âñå
øòàììû ÕÈÎ îäèíàêîâû è íå âñå îíè èçó÷åíû. Áîëåå òîãî,
ýêñïåðèìåíòàëüíî ïîêàçàíî, ÷òî øòàììû ÕÈÎ ïðè ïàññè-
ðîâàíèè â õîçÿèíå, êîòîðûé îãðàíè÷èâàåò ðåïëèêàöèþ
ïðèîíîâ, ïîäâåðãàþòñÿ êîíêóðåíòíîìó îòáîðó ñîñóùåñòâó-
þùèõ åãî êîíôîðìåðîâ â ðåçóëüòàòå ÷åãî ñòàáèëèçèðóåòñÿ
íîâûé øòàìì ïðèîíîâ (101,102). Èñïîëüçóÿ öèêëè÷åñêóþ
àìïëèôèêàöè íåïðàâèëüíîãî ñâåðòûâàíèÿ ïðèîííîãî áåë-
êà (PMCA) ïîêàçàëè, ÷òî ïðèîí áîëüíîãî àìåðèêàíñêîãî
ëîñÿ ïðåîáðàçîâûâàåò ãëèêîçèëèðîâàííûé ïîëíîðàçìåð-
íûé ïðèîííûé áåëîê ÷åëîâåêà PrPC â PrPres  (103). Îïûòû
áûëè ðàñøèðåíû ñ èñïîëüçîâàíèåì ïðèîíîâ  áîëüíûõ ëî-
ñåé äâóõ ãåíîòèïîâ â 132 êîäîíå ïðèîííîãî áåëêà, (ãîìîçè-
ãîòíûé ïî ìåòèîíèíó 132MM è ãåòåðîçèãîòíûé ìåòèîíèí-
âàëèí 132MV), à òàêæå ïðèîíû áåëîõâîñòîãî îëåíÿ (ðîä-
ñòâåííèêà åâðîïåéñêîé êîñóëè Capreolus capreolus), ñåâå-
ðîàìåðèêàíñêîãî ëîñÿ (áëèçêîãî ðîäñòâåííèêà áëàãîðîä-
íîãî îëåíÿ) è ñåâåðíîãî îëåíÿ, òàêîé ïîäáîð äîíîðîâ ïðè-
îíîâ ïîìîæåò, ïî ìíåíèþ àâòîðîâ, îöåíêå ñèòóàöèè â
Åâðîïå. Ðåçóëüòàòû ïîêàçàëè, ÷òî ðàçíûå âèäû Îëåíüèõ,
áîëüíûå ÕÈÎ, ìîãóò êîíâåðòèðîâàòü ÷åëîâå÷åñêèé ïðèîí-
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íûé áåëîê PrPC  â ïðèîí PrPres, íî ñ ðàçíîé àêòèâíîñòüþ.
Âàæíî îòìåòèòü, ÷òî ñåâåðíûå îëåíè ñ ðàçíûìè ãåíîòèïàìè
ïðèîííîãî áåëêà êîíâåðòèðîâàëè ÷åëîâå÷åñêèé PrPC  â  PrPres
âî âñåõ òð¸õ ñóáñòðàòàõ (MM, MV, VV), ñëåäîâàòåëüíî
ïðèîíû ÕÈÎ ñåâåðíîãî îëåíÿ ìîãóò ïðåäñòàâëÿòü áîëüøèé
çîîíîçíûé ðèñê, ÷åì ïðèîíû áåëîõâîñòîãî îëåíÿ (104).

Îöåíêó âîñïðèèì÷èâîñòè ÷åëîâåêà ê ïðèîíàì Îëåíü-
èõ ïðîâåëè òàêæå íà ïðèìàòàõ. Äâóì âçðîñëûì ñàìêàì
áåëè÷üèõ îáåçüÿí (Saimiri scireus) ââåëè â ìîçã 200 ìêë 20%
ãîìîãåíàòà ìîçãà áîëüíîãî îëåíÿ, ó íèõ ðàçâèëèñü ïðîãðåñ-
ñèðóþùèå êëèíè÷åñêèå ñèìïòîìû ïîðàæåíèÿ ÖÍÑ è èõ
ïîäâåðãëè ýâòîíàçèè ÷åðåç 31 è 34 ìåñÿöà ïîñëå çàðàæåíèÿ.
Ó îáåèõ îáåçüÿí èììóíîáëîòòèíãîì âûÿâèëè áåëîê PrPres
ìàññîé 30 êÄ è ïðè ãèñòîëîãè÷åñêîì èññëåäîâàíèè ãóáêî-
îáðàçíóþ ýíöåôàëîïàòèþ â ðàçëè÷íûõ îòäåëàõ ÖÍÑ (105).
Àíàëîãè÷íûå ðåçóëüòàòû áûëè ïîëó÷åíû ïðè çàðàæåíèè
áåëè÷üèõ îáåçüÿí è â äðóãèõ îïûòàõ, òîëüêî ïðè îðàëüíîì
çàðàæåíèè èíêóáàöèîííûé ïåðèîä áûë äëèííåå, ÷åì ïðè
èíòðàöåðåáðàëüíîì íà 6-19 ìåñÿöåâ è ïàëî îáåçüÿí íå
100%, à 92% (106,107).

Ïî÷òè âî âñåõ îïûòàõ íà ìàêàêàõ öèíîìîëüãóñ (Macaca
fascicularis), êîòîðûå áëèæå ê ÷åëîâåêó, ÷åì áåëè÷üè îáåçü-
ÿíû, ïîëó÷åíû îòðèöàòåëüíûå ðåçóëüòàòû. Íè îäíà ìàêàêà
íå ïðîÿâèëà êàêèõ-ëèáî ñïåöèôè÷åñêèõ äëÿ ïðèîííîé áî-
ëåçíè ïðèçíàêîâ íè ïðè èíòðàöåðåáðàëüíîì, íè ïðè îðàëü-
íîì ñïîñîáàõ çàðàæåíèÿ ïðèîíàìè ÕÈÎ îëåíÿ-ìóëà, áåëî-
õâîñòîãî îëåíÿ èëè ëîñÿ â òå÷åíèå  10 è 13 ëåò íàáëþäåíèÿ.
Âñå ìàòåðèàëû áûëè òùàòåëüíî èññëåäîâàíû è ïåðåïðîâå-
ðåíû ìåòîäàìè èììóíîãèñòîõèìèè, èììóíîáëîòòèíãà,
öèêëè÷åñêîé àìïëèôèêàöèè êîíâåðñèè ïðèîííîãî áåëêà è
èíäóöèðîâàííîé êîíâåðñèè â ðåàëüíîì âðåìåíè (RT-QuIC)
(107,108). Íå çàáîëåëè òàêæå è ãîìîçèãîòíûå ïî ìåòèîíè-
íó â 129 êîäîíå ïðèîííîãî áåëêà, (àíàëîã ÷óâñòâèòåëüíîñ-
òè ÷åëîâåêà ê BSE), ìàêàêè öèíîìîëüãóñ ïðè ðàçëè÷íûõ
ñïîñîáàõ çàðàæåíèÿ, âêëþ÷àÿ ñêàðìëèâàíèå 3-õ êã ìûøå÷-
íîé òêàíè áîëüíûõ áåëîõâîñòûõ îëåíåé (109).

Îäíàêî â èþëå 2017 ã â Ýäèíáóðãå íà êîíôåðåíöèè ïî
íåéðîäåãåíåðàòèâíûì ðàññòðîéñòâàì êîëëåêòèâ ó÷¸íûõ
Óíèâåðñèòåòà Êàëãàðè è Êàíàäñêîãî àãåíñòâà ïî êîíòðîëþ
êà÷åñòâà ïèùåâûõ ïðîäóêòîâ äîëîæèëè ïðåäâàðèòåëüíûå
ðåçóëüòàòû îïûòà íà ìàêàêàõ öèíîìîëüãóñ. Â îïûòå èñ-
ïîëüçîâàëè 21 ìàêàêó, 18 èç êîòîðûõ çàðàçèëè â 2009 ã
ðàçëè÷íûìè ìåòîäàìè ïðèîíàìè îò áåëîõâîñòûõ îëåíåé è
ëîñåé. Íà ìîìåíò äîêëàäà ïàëè èëè ïîäâåðãëèñü ýâòîíàçèè
11 æèâîòíûõ, 10 æèâîòíûõ îñòàëèñü ïîä íàáëþäåíèåì. Èç
11 ìàêàê 3 èìåëè íåéðîëîãè÷åñêèå ñèìïòîìû, 6 æèâîòíûõ
èìåëè ïîòåðþ ìàññû òåëà (èñòîùåíèå), ó 5 ìàêàê âûÿâèëè
ñïåöèôè÷åñêèå  ãèñòîëîãè÷åñêèå èçìåíåíèÿ è îòëîæåíèÿ
PrPres  è/èëè àìèëîèäà. Çàáîëåëè 2 èç 3 îáåçüÿí, êîòîðûì
ââåëè â ìîçã êîíòàìèíèðîâàííûå ïðèîíàìè áîëüíîãî ëîñÿ
ñòàëüíûå ïðîâîëî÷êè, 2 èç 3 îáåçüÿí, êîòîðûì ñêîðìèëè 5
êã ìûøå÷íîé òêàíè áîëüíûõ áåëîõâîñòûõ îëåíåé è 1 èç 3
ìàêàê, êîòîðûì îðàëüíî äàëè òêàíü ãîëîâíîãî ìîçãà (110).
Êðàéíå âàæíûì ÿâëÿåòñÿ äîëîæåííûé àâòîðàìè äîêëàäà
ôàêò çàðàæåíèÿ äâóõ îáåçüÿí ïîñëå ïðè¸ìà ìûøå÷íîé
òêàíè (ìÿñà!) áîëüíûõ îëåíåé ñ ïðîÿâëåíèåì êëèíè÷åñêèõ
ñèìïòîìîâ, õàðàêòåðíûõ äëÿ ïðèîííûõ áîëåçíåé ó æèâîò-
íûõ è ëþäåé.

Â-ïÿòûõ, â Ðåñïóáëèêå Êàðåëèÿ ïîìèìî ëåñíîãî ñåâåð-
íîãî îëåíÿ è ëîñÿ îáèòàåò òðåòèé âèä ñåìåéñòâà Îëåíüèõ -
áëèçêèé ðîäñòâåííèê áåëîõâîñòîãî îëåíÿ - åâðîïåéñêàÿ
êîñóëÿ (Capreolus capreolus), êîòîðàÿ âåðîÿòíî òàêæå ÷óâ-
ñòâèòåëüíà ê âîçáóäèòåëþ ÕÈÎ. Ïðåäñòàâèòåëè ýòîãî âèäà
ïåðåìåùàþòñÿ íà áîëüøèå ðàññòîÿíèÿ. "Â Ôèíëÿíäèè èç-
âåñòíû ïåðåìåùåíèÿ èõ íà ðàññòîÿíèÿ äî 700 êì" (111).
Ýòîò âèä æèâîòíûõ ìîæåò áûòü àêòèâíûì ïåðåíîñ÷èêîì
èíôåêöèè ÕÈÎ â íîâûå î÷àãè, âêëþ÷àÿ ñåâåðíûå è âîñòî÷-
íûå ðåãèîíû ñòðàíû.

Íå ó÷èòûâàòü èëè èãíîðèðîâàòü ïðèâåäåííûå ôàêòîðû

íåëüçÿ, èáî â ñëó÷àå çàíîñà ÕÈÎ â íàøó ñòðàíó ïîä óãðîçîé
îêàæåòñÿ ñàìûé áîëüøîé è êðàéíå âàæíûé ðåñóðñ ñåâåð-
íûõ òåððèòîðèé - ñåâåðíûå îëåíè, êîòîðûå èìåþò î÷åíü
âûñîêóþ ýêîëîãè÷åñêóþ, ýêîíîìè÷åñêóþ è ñîöèàëüíóþ
çíà÷èìîñòü, ïîñêîëüêó ñ èõ ñóùåñòâîâàíèåì íåðàçðûâíî
ñâÿçàíû áûò è êóëüòóðà êîðåííûõ íàðîäîâ Òàéìûðà, ñåâå-
ðà Ýâåíêèè è ßêóòèè. Â ñëó÷àå æå ïîäòâåðæäåíèÿ çîîíîç-
íîñòè ÕÈÎ ïîä óãðîçîé  îêàæåòñÿ ñàìî ñóùåñòâîâàíèå
ýòèõ íàðîäîâ.

Ðàáîòà âûïîëíåíà â ðàìêàõ Ïðîãðàììû Ôóíäàìåí-
òàëüíûõ íàó÷íûõ èññëåäîâàíèé ãîñóäàðñòâåííûõ àêàäå-
ìèé íàóê íà 2013-2020 ãã., òåìà (ïðîåêò) ¹ 0578-2015-0002

"Ñîçäàòü ëàáîðàòîðíóþ ìîäåëü íà êðîëèêàõ è ìîðñêèõ ñâèíêàõ
äëÿ èçó÷åíèÿ áèîëîãè÷åñêèõ ñâîéñòâ ïàòîãåííûõ ïðèîíîâ".
Ôèíàíñèðîâàíèå ðàáîòû áûëî ïîëó÷åíî â ðàìêàõ Ãîñóäàð-
ñòâåííîãî çàäàíèÿ èç ôåäåðàëüíîãî áþäæåòà áåç ïðèâëå÷åíèÿ
äîïîëíèòåëüíûõ èñòî÷íèêîâ ôèíàíñèðîâàíèÿ.
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Ðåçþìå. Â ñòàòüå ïðèâåäåíî îïèñàíèå óñòðîéñòâà, îò-
íîñÿùèåñÿ ê îáëàñòè âåòåðèíàðèè, äëÿ èñòðåáëåíèÿ êðîâî-
ñîñóùèõ íàñåêîìûõ ñ öåëüþ ïîâûøåíèÿ ýôôåêòèâíîñòè è
áåçîïàñíîñòè èñòðåáëåíèÿ ñëåïíåé íà ïàñòáèùàõ. Ëîâóø-
êà äëÿ èñòðåáëåíèÿ ñëåïíåé, ñîñòîèò èç ìåòàëëè÷åñêîé
ñòîéêè, íà êîòîðîé óñòàíîâëåíî ïðèâëåêàþùåå óñòðîé-
ñòâî, âûïîëíåííîå â âèäå ñîïðÿæåííûõ ñâîèìè îñíîâàíè-
ÿìè êîíóñîâ, ïðîçðà÷íîãî ïîëèýòèëåíîâîãî ïîëîãîì â âèäå
êîíóñà, â âåðøèíå êîòîðîãî ïîìåùåí ïîðèñòûé ìàòåðèàë,
ïðîïèòàííûé áûñòðîäåéñòâóþùèì èíñåêòèöèäîì. Öåëå-
âîå ëîêàëüíîå ïðèìåíåíèå áûñòðîäåéñòâóþùåãî èíñåêòè-
öèäà, çàùèùåííîãî îò âîçäåéñòâèÿ àòìîñôåðíûõ îñàäêîâ,
îáåñïå÷èâàåò ìèíèìàëüíûé âûíîñ åãî â îêðóæàþùóþ ñðå-
äó è ïðîäîëæèòåëüíîå îñòàòî÷íîå äåéñòâèå. Ïîêàçàòåëåì ê
ïðèìåíåíèþ ëîâóøåê ñ öåëüþ èñòðåáëåíèÿ ñëåïíåé ÿâëÿ-
åòñÿ ìàññîâîå íàïàäåíèå ïîñëåäíèõ, ïðè÷èíÿþùåå áåñïî-
êîéñòâî, íàðóøåíèå íîðìàëüíîãî âûïàñà è îòäûõà æèâîò-
íûõ è âûçûâàþùåå òåì ñàìûì ñíèæåíèå èõ ïðîäóêòèâíî-
ñòè. Ïðèìåíåíèå ëîâóøåê â áîðüáå ñî ñëåïíÿìè îñîáåííî
ïåðñïåêòèâíî íà ëåòíèõ îòêîðìî÷íûõ ïëîùàäêàõ è êóëü-
òóðíûõ ïàñòáèùàõ, çàñåâàåìûõ ìíîãîëåòíèìè òðàâàìè.
Ó÷åòû ÷èñëåííîñòè ñëåïíåé ïðîâîäèëè ñ ïîìîùüþ ëîâó-

øåê äëÿ íàñåêîìûõ äâà ðàçà â äåêàäó ïðè ñóòî÷íîé ýêñïî-
çèöèè ñ çàìåíîé ñàäêîâ â âå÷åðíåå âðåìÿ. Öåëüþ äàííîé
ðàáîòû ÿâëÿåòñÿ ïîâûøåíèå ýôôåêòèâíîñòè è áåçîïàñíîñ-
òè èñòðåáëåíèÿ ñëåïíåé íà ïàñòáèùàõ. Ñóùåñòâåííîå ñíè-
æåíèå ÷èñëåííîñòè ñëåïíåé íà îäíîì ïàñòáèùå, èñïîëüçó-
åìîì ïîä âûïàñ 100–250 ãîëîâ êðóïíîãî ðîãàòîãî ñêîòà,
äîñòèãàåòñÿ ñèñòåìàòè÷åñêèì ïðèìåíåíèåì 20–30 ëîâó-
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Abstract. The article describes a device related to the field
of veterinary medicine for the extermination of blood-sucking
insects in order to increase the efficiency and safety of the
extermination of horseflies in pastures. The trap for the
extermination of horseflies consists of a metal stand on which an
attracting device is installed, made in the form of cones conjugated
by their bases, a transparent polyethylene canopy in the form of
a cone, at the top of which is placed a porous material impregnated
with a fast-acting insecticide. Targeted local application of a
fast-acting insecticide, protected from the effects of atmospheric
precipitation, ensures its minimum release into the environment
and a long-term residual effect. An indicator for the use of traps
for the extermination of horseflies is a massive attack of the
latter, causing anxiety, disruption of normal grazing and rest of
animals, and thereby causing a decrease in their productivity.
The use of traps in the fight against horseflies is especially
promising in summer feedlots and cultivated pastures sown with
perennial grasses. The counts of horsefly numbers were carried
out using insect traps twice a decade with daily exposure with
replacement of cages in the evening. The aim of this work is to
increase the efficiency and safety of the extermination of
horseflies in pastures. A significant decrease in the number of
horseflies on one pasture used for grazing 100-250 head of cattle
is achieved by the systematic use of 20-30 traps with insecticides.
On some pastures of cattle, the number of horseflies in the first
1-2 seasons decreases by 1.5-3 times, and in the next 3-6 seasons
- by more than 4-10 times, that is, to levels where insects
practically do not cause disturbance animals. During the period
of mass flight of horseflies, one trap per day can catch up to 7-
10 thousand females. Males that do not feed on blood are
extremely rare in the trap. Traps are also effective against blood-
sucking midges.
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øåê ñ èíñåêòèöèäàìè. Íà îòäåëüíûõ ïàñòáèùàõ êðóïíîãî
ðîãàòîãî ñêîòà ÷èñëåííîñòü ñëåïíåé â ïåðâûå 1–2 ñåçîíà
ñíèæàåòñÿ â 1,5–3 ðàçà, à â ïîñëåäóþùèå 3–6 ñåçîíîâ –
áîëåå ÷åì â 4–10 ðàç, òî åñòü äî óðîâíåé, êîãäà íàñåêîìûå
ïðàêòè÷åñêè íå ïðè÷èíÿþò áåñïîêîéñòâî æèâîòíûì. Â ïå-
ðèîä ìàññîâîãî ë¸òà ñëåïíåé îäíà ëîâóøêà çà ñóòêè ìîæåò
îòëàâëèâàòü äî 7–10 òûñÿ÷ ñàìîê. Ñàìöû, êîòîðûå íå ïèòà-
þòñÿ êðîâüþ, â ëîâóøêó ïîïàäàþò èñêëþ÷èòåëüíî ðåäêî.
Ëîâóøêè ýôôåêòèâíû è â îòíîøåíèè êðîâîñîñóùèõ ìîøåê.

Ââåäåíèå

Â íàñòîÿùåå âðåìÿ ñóùåñòâóåò áîëüøîå êîëè÷åñòâî
ðàçëè÷íûõ ëîâóøåê äëÿ íàñåêîìûõ. Áîëüøèíñòâî èç íèõ
ïðåäíàçíà÷åíû äëÿ îòëîâà ìóõ, êîìàðîâ è âðåäèòåëåé
êóëüòóðíûõ ðàñòåíèé. Ëîâóøêè äëÿ ìóõ è êîìàðîâ îñíî-
âàíû íà òðåõ ïðèíöèïàõ äåéñòâèÿ: ïðèâëå÷åíèå êîìàðîâ
ïðè ïîìîùè óãëåêèñëîãî ãàçà (ÑÎ2), ïðèâëå÷åíèå ìóõ è
êîìàðîâ ïðè ïîìîùè àòòðàêòàíòîâ, äåéñòâèå ýëåêòðè÷åñ-
êîãî òîêà [1-4].

Ëîâóøêà äëÿ èñòðåáëåíèÿ ñëåïíåé èìååò ðÿä çíà÷è-
òåëüíûõ ïðåèìóùåñòâ ïî ñðàâíåíèþ ñ èìåþùèìèñÿ â íà-
ñòîÿùåå âðåìÿ óñòðîéñòâàìè äëÿ îòëîâà è óíè÷òîæåíèÿ
íàñåêîìûõ:

– èñòðåáëåíèå ñëåïíåé, êîòîðûå î÷åíü ðåäêî ïîïàäàþò
â ëîâóøêè íà îñíîâå äåéñòâèÿ àòòðàêòàíòîâ,

– âîçìîæíîñòü ðàçìåùåíèÿ íà îòäàëåííûõ è òðóäíîäî-
ñòóïíûõ ïàñòáèùàõ, òàê êàê íåò íåîáõîäèìîñòè â ïîäêëþ-
÷åíèè ê ýëåêòðè÷åñòâó,

– ïðîñòîòà èçãîòîâëåíèÿ, ñáîðêè è òðàíñïîðòèðîâêè.
Â áîëüøèíñòâå æèâîòíîâîä÷åñêèõ õîçÿéñòâ âûïàñàþ-

ùèõñÿ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ çàùèùàþò îò íà-
ïàäåíèÿ ñëåïíåé â îñíîâíîì ïðè ïîìîùè îáðàáîòîê âîëî-
ñÿíîãî ïîêðîâà èíñåêòèöèäíûìè è ðåïåëëåíòíûìè ïðåïà-
ðàòàìè. Ïðè ýòîì ÷àñòü ïðåïàðàòà ïîïàäàåò â îêðóæàþùóþ
ñðåäó, íåêîòîðûå ïðåïàðàòû êóìóëèðóþòñÿ â îðãàíèçìå
æèâîòíûõ è ìîãóò ïîïàäàòü â ïðîäóêòû ïèòàíèÿ (íàïðè-
ìåð, âûäåëÿòüñÿ ñ ìîëîêîì ó äîéíûõ êîðîâ). Èñïîëüçîâà-
íèå ëîâóøêè äëÿ èñòðåáëåíèÿ ñëåïíåé ñâîäèò ê ìèíèìóìó
âûíîñ èíñåêòèöèäà â îêðóæàþùóþ ñðåäó, ãèáåëü íåöåëå-
âûõ íàñåêîìûõ è çàãðÿçíåíèå ïðîäóêòîâ ïèòàíèÿ. Èñïîëü-
çóåìûå â íàñòîÿùåå âðåìÿ èíñåêòèöèäû îáëàäàþò íèçêîé
òîêñè÷íîñòüþ äëÿ òåïëîêðîâíûõ æèâîòíûõ, ïîýòîìó ïîãè-
áàþùèå è ïàäàþùèå ê îñíîâàíèþ ëîâóøêè ñëåïíè íå
îïàñíû äëÿ ïîåäàþùèõ èõ ïòèö, òàê êàê äîçà ïðåïàðàòà,
ñîäåðæàùàÿñÿ â çàòðàâëåííûõ íàñåêîìûõ, î÷åíü íèçêàÿ.

Ïðîòîòèïîì äëÿ ïðåäëàãàåìîé íàìè ëîâóøêè ÿâëÿåòñÿ
"Ëîâóøêà äëÿ íàñåêîìûõ" [5], ñîñòîÿùàÿ èç ñòîéêè ñ ðàñ-
òÿæêàìè, þëîâèäíîãî ïðèâëåêàþùåãî
óñòðîéñòâà, íàäåòîãî íà ñòîéêó, ïðîçðà÷-
íîãî ïîëîãà â âèäå óñå÷åííîãî êîíóñà,
ìåíüøåå îñíîâàíèå êîòîðîãî îáðàùåíî
ââåðõ è ïðèêðåïëåíî ê âåðøèíå ñòîéêè
ñïåöèàëüíûì êîëüöîì, à áîëüøåå îñíî-
âàíèå ïðèêðåïëåíî ê ðàñòÿæêàì, íà ìåíü-
øåå îñíîâàíèå ïîëîãà óñòàíàâëèâàåòñÿ
ñàäîê äëÿ ñáîðà íàñåêîìûõ. Ýòà ëîâóø-
êà ïðåäíàçíà÷åíà äëÿ îòëîâà ñëåïíåé
ãëàâíûì îáðàçîì ñ íàó÷íîé öåëüþ – äëÿ
óñòàíîâëåíèÿ ÷èñëåííîñòè, èçó÷åíèÿ
âèäîâîãî ñîñòàâà è äð. [6].

Ëîâóøêà äëÿ èñòðåáëåíèÿ ñëåïíåé
îòëè÷àåòñÿ îò ïðîòîòèïà òåì, ÷òî ïîëè-
ýòèëåíîâûé ïîëîã èìååò âèä êîíóñà, â
âåðøèíå êîòîðîãî ïîìåùàåòñÿ òêàíü,
ïðîïèòàííàÿ áûñòðîäåéñòâóþùèì èí-
ñåêòèöèäíûì ïðåïàðàòîì. Ýòà ëîâóøêà
íàïðàâëåíà òîëüêî íà óíè÷òîæåíèå ñëåï-
íåé íà ïàñòáèùàõ. Èçîáðåòåíèå îòíî-
ñèòñÿ ê îáëàñòè âåòåðèíàðèè. Öåëüþ äàí-

íîé ðàáîòû ÿâëÿåòñÿ ïîâûøåíèå ýôôåêòèâíîñòè è áåçîïàñ-
íîñòè èñòðåáëåíèÿ ñëåïíåé íà ïàñòáèùàõ.

Ìàòåðèàë è ìåòîäû

Èññëåäîâàíèÿ ïðîâîäèëè â 2017 ãîäó íà ëåñíîì çàáî-
ëî÷åííîì ïàñòáèùå êðóïíîãî ðîãàòîãî ñêîòà â Íèæíåòàâ-
äèíñêîì ðàéîíå â 30 êì îò âîñïðîèçâîäñòâåííî-îõîòíè÷ü-
åãî ó÷àñòêà, ãäå áûëè ðàçìåùåíû çàâåçåííûå ñ Àëòàÿ ìàðà-
ëû. Ó÷åòû ÷èñëåííîñòè ñëåïíåé ïðîâîäèëè ñ ïîìîùüþ
ëîâóøåê äëÿ íàñåêîìûõ (1989) äâà ðàçà â äåêàäó ïðè ñóòî÷-
íîé ýêñïîçèöèè ñ çàìåíîé ñàäêîâ â âå÷åðíåå âðåìÿ. Äëÿ
çàùèòû æèâîòíûõ áûëî èçãîòîâëåíî 20 ëîâóøåê, îäíà èç
êîòîðûõ áûëà ó÷åòíîé (ëîâóøêà äëÿ íàñåêîìûõ), à îñòàëü-
íûå èíñåêòèöèäíûìè (ëîâóøêà äëÿ èñòðåáëåíèÿ ñëåïíåé).
Â êà÷åñòâå èíñåêòèöèäà èñïîëüçîâàëè äåëüöèä (4%-íûé
ýìóëüãèðóþùèéñÿ êîíöåíòðàò äåëüòàìåòðèíà). Âîäíîé
ýìóëüñèåé ýòîãî ïðåïàðàòà 0,01%-íîé êîíöåíòðàöèè (ïî
äåéñòâóþùåìó âåùåñòâó) ïðîïèòûâàëè êóñêè ìåøêîâèíû
ðàçìåðîì 35?70 ñì, êîòîðûå ñëîæåííûìè âäâîå ïîìåùàëè
íà ñòîéêó â âåðõóøêó ïîëîãà êàæäîé ëîâóøêè ïðè åå óñòà-
íîâêå.

Íà ðèñ. 1 ïðåäñòàâëåíà ñõåìà óñòðîéñòâà ëîâóøêè äëÿ
èñòðåáëåíèÿ ñëåïíåé, íà ðèñ. 2 – ðàçìåùåíèå ëîâóøåê íà
ëåñíîé ïðîñåêå âäîëü âîëüåðà äëÿ ìàðàëîâ, íà ðèñ.3. –
âîçìîæíûé âàðèàíò ìîäèôèêàöèè ëîâóøêè.

Ðåçóëüòàòû èññëåäîâàíèé

Â ìåñòå äëÿ óñòàíîâêè ëîâóøêè äëÿ èñòðåáëåíèÿ ñëåï-
íåé íàìå÷àþò öåíòð, íà êîòîðûé êëàäóò äåðåâÿííóþ ïîä-
ñòàâêó 1 ñ ãâîçäåì ïîñåðåäèíå. Îò öåíòðà ïî îêðóæíîñòè
ðàäèóñîì 90 ñì çàáèâàþò â çåìëþ òðè êîëûøêà 2 äëèíîé
40–50 ñì. Íà ñòîéêó 3 ÷åðåç îòâåðñòèÿ â âåðõóøêàõ êîíóñîâ
íàäåâàþò þëîâèäíîå ïðèâëåêàþùåå óñòðîéñòâî 4, êîòîðîå
íà âûñîòå 40 ñì ôèêñèðóþò ñòîïîðíîé øïèëüêîé 5. Ñòîéêó
3 âìåñòå ñ ïðèâëåêàþùèì óñòðîéñòâîì 4 ñòàâÿò íà ïîäñòàâ-
êó 1 òàê, ÷òîáû âûñòóïàþùàÿ ÷àñòü ãâîçäÿ ñî øëÿïêîé
âîøëà â ïðîñâåò òðóáû, óñòàíàâëèâàþò âåðòèêàëüíî è çàê-
ðåïëÿþò ê êîëüÿì 2 ðàñòÿæêàìè 6, òàêèì îáðàçîì, ÷òîáû
îñòàëèñü ñâîáîäíûå êîíöû ðàñòÿæåê äëèíîé îêîëî 1 ì. Íà
ðàñòÿæêè ñâåðõó íàäåâàþò ïðîìåæóòî÷íîå êîëüöî 7 äèà-
ìåòðîì 60 ñì, èçãîòîâëåííîå èç ïðî÷íîé ïðîâîëîêè, è
ïðèâÿçûâàþò åãî îòðåçêàìè òåñüìû ê ðàñòÿæêàì 6. Ñâåðõó
íà ñòîéêó 3 ñ ðàñòÿæêàìè 6 ïîìåùàþò ïðîïèòàííûé èíñåê-
òèöèäíûì ïðåïàðàòîì ïîðèñòûé ìàòåðèàë 8, ñâåðõó åãî
íàêðûâàþò êóñêîì ïîëèýòèëåíîâîé ïëåíêè 30õ30 ñì äëÿ
ïðåäîõðàíåíèÿ ïîëîãà îò äåéñòâèÿ ñîäåðæàùèõñÿ â èíñåê-
òèöèäíîì ïðåïàðàòå ðàñòâîðèòåëåé. Çàòåì ñâåðõó íàäåâà-
þò ïîëîã 9. Íèæíèé êðàé ïîëîãà 9 ôèêñèðóþò ñâîáîäíûìè

êîíöàìè ðàñòÿæåê 6, äëÿ ýòîãî èõ çàöåï-
ëÿþò çà êîëüöî è ïðèâÿçûâàþò ê îñíîâ-
íîé ÷àñòè ðàñòÿæêè.

Âåðòèêàëüíàÿ ñòîéêà 3 ëîâóøêè äëÿ
èñòðåáëåíèÿ ñëåïíåé ïðåäñòàâëÿåò ñî-
áîé ìåòàëëè÷åñêóþ òðóáó äëèíîé 190
ñì è óñëîâíûì äèàìåòðîì 15 ìì (ïðè
îòñóòñòâèè òàêîé òðóáû ìîæíî èñïîëü-
çîâàòü äðóãèå ìåòàëëè÷åñêèå èçäåëèÿ
íåîáõîäèìîé äëèíû).

Ðàñòÿæêè 6 èçãîòàâëèâàþò èç òîí-
êîé ïðîâîëîêè òîëùèíîé îêîëî 2 ìì
èëè èç ñêðó÷åííûõ ìåæäó ñîáîé 2–3
êàïðîíîâûõ âåðåâîê. Äëèíà ðàñòÿæåê
äîëæíà ñîñòàâëÿòü îêîëî 4 ì. Êîíöû
ðàñòÿæåê äëèíîé 15–20 ñì âñòàâëÿþò â
âåðõíèé êîíåö òðóáû-ñòîéêè è ôèêñè-
ðóþò äåðåâÿííîé ïðîáêîé. Äëÿ õîðî-
øåé óñòîé÷èâîñòè ëîâóøêè íåîáõîäè-
ìî èñïîëüçîâàòü íå ìåíåå òðåõ ðàñòÿ-
æåê.

Äëÿ èçãîòîâëåíèÿ êîíóñîâèäíîãî
ïîëîãà 9 èç ïîëóêðóãà ïîëèýòèëåíîâîé

Ðèñ.1. Ñõåìà óñòðîéñòâà ëîâóøêè
äëÿ èñòðåáëåíèÿ ñëåïíåé.
Fig.1.  Diagram of a trap device for
exterminating horseflies.
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ïëåíêè ðàäèóñîì 123 ñì âûðåçàþò ñåêòîð 155°. Êðàÿ ñåêòî-
ðà ñêëåèâàþò ïî ðàäèóñó. Ñíèçó ïîëîã ïîäãèáàþò íà 4 ñì è
ïðîêëåèâàþò. Ñíèçó â ïîäîãíóòóþ ÷àñòü ïîëîãà âñòàâëÿþò
ïðî÷íóþ óïðóãóþ ïðîâîëîêó äëèíîé 316 ñì, êîíöû êîòî-
ðîé ñîåäèíÿþò ïðè ïîìîùè ðåçèíîâîé èëè ìåòàëëè÷åñêîé
òðóáêè.

Þëîâèäíîå ïðèâëåêàþùåå óñòðîéñòâî 4, äèàìåòð è
âûñîòà êîòîðîãî äîëæíû áûòü ðàâíûìè 60–70 ñì ìîíòèðó-
þò èç äâóõ êîíóñîâ, áîêîâûå ïîâåðõíîñòè êîòîðûõ èìåþò
íàêëîí 45°. Äëÿ èçãîòîâëåíèÿ êîíóñîâ èç êðóãîâ ëèñòîâîé
ñòàëè ðàäèóñîì 48 ñì (äëÿ âåðõíåãî) è 46,5 ñì (äëÿ íèæíå-
ãî) âûðåçàþò ñåêòîð 100°. Èç îñòàâøåéñÿ ÷àñòè ñãèáàþò
êîíóñû, â îñíîâàíèå êîòîðûõ çàêàòûâàþò ïðî÷íóþ ïðîâî-
ëîêó. Â âåðøèíå êàæäîãî êîíóñà âûðåçàþò îòâåðñòèå, ñîîò-
âåòñòâóþùåå äèàìåòðó ñòîéêè. Ïîâåðõíîñòü êîíóñîâ ïî-
êðûâàþò ÷åðíîé ãëÿíöåâîé êðàñêîé. Ïðè ñáîðêå ïðèâëåêà-
þùåãî óñòðîéñòâà äëÿ ýêñïëóàòàöèè îñíîâàíèå îäíîãî èç
êîíóñîâ ïðèæèìàþò ê îñíîâàíèþ äðóãîãî, èìåþùåãî áîð-
òèê ïî êðàþ îñíîâàíèÿ ñ âíóòðåííåé ñòîðîíû. Ïðè ýòîì
êðàé ñòåíêè ïåðâîãî èç êîíóñîâ, óïèðàÿñü â ñòåíêó âòîðîãî,
çàõîäèò çà áîðòèê ñ âíóòðåííåé ñòîðîíû, êîòîðûì è ôèêñè-
ðóåòñÿ.

Â êà÷åñòâå ïîðèñòîãî ìàòåðèàëà 8 ìîæíî èñïîëüçîâàòü
ìåøêîâèíó ðàçìåðîì 30õ60 ñì, ñëîæåííûé âäâîå (ïðè
îòñóòñòâèè ìåøêîâèíû ìîæíî èñïîëüçîâàòü äðóãóþ õîðî-
øî âïèòûâàþùóþ æèäêîñòü òêàíü). Ìàòåðèàë ïðîïèòûâà-
þò ýìóëüñèåé èëè ðàñòâîðîì èíñåêòèöèäà â îáúåìå 200–
250 ìë. Ïîðèñòûé ìàòåðèàë ïîãðóæàþ â ðàñòâîð èëè ýìóëü-
ñèþ ïðåïàðàòà, çàòåì ëåãêî îòæèìàþò èëè äàþò èçáûòêó
æèäêîñòè ñòå÷ü. Äëÿ ïåðâîé îáðàáîòêè ìàòåðèàëà èëè ïðè
î÷åíü âûñîêîé ÷èñëåííîñòè ñëåïíåé èñïîëüçóþò âûñîêèå
êîíöåíòðàöèè èíñåêòèöèäà, ïðè ïîâòîðíûõ îáðàáîòêàõ
ìîæíî èñïîëüçîâàòü ìèíèìàëüíûå êîíöåíòðàöèè ïðåïàðà-
òà. Äëÿ ïðîïèòêè ïîðèñòîãî ìàòåðèàëà ðåêîìåíäóåòñÿ èñ-
ïîëüçîâàòü èíñåêòèöèäû èç ãðóïïû ôîòîñòàáèëüíûõ ñèí-
òåòè÷åñêèõ ïèðåòðîèäîâ, õàðàêòåðèçóþùèåñÿ âûñîêîé èí-
ñåêòèöèäíîé àêòèâíîñòüþ äëÿ öåëåâûõ íàñåêîìûõ è ïðî-
äîëæèòåëüíûì îñòàòî÷íûì äåéñòâèåì. Ïðè èñïîëüçîâà-
íèè ðàñòâîðîâ òàêèõ ïðåïàðàòîâ êðàòíîñòü îáðàáîòîê ìà-
òåðèàëà ïðåïàðàòîì çà ñåçîí áóäåò ìèíèìàëüíîé. Â óñëîâè-
ÿõ þæíîé òàéãè Òþìåíñêîé îáëàñòè â ñåçîíû ñ âûñîêîé
÷èñëåííîñòüþ ñëåïíåé òàêèå íà ñåçîí ë¸òà ýòèõ íàñåêîìûõ
õâàòàåò 2–3 îáðàáîòîê. Îáðàáîòêó ìàòåðèàëà è ðàñêëàäêó
åãî â ëîâóøêè ñëåäóåò ïðîâîäèòü ñ ñîáëþäåíèå âñåõ ìåð
áåçîïàñíîñòè ïðè ðàáîòå ñ ÿäîõèìèêàòàìè

Ïîêàçàòåëåì ê ïðèìåíåíèþ ëîâóøåê ñ öåëüþ èñòðåá-
ëåíèÿ ñëåïíåé ÿâëÿåòñÿ ìàññîâîå íàïàäåíèå ïîñëåäíèõ,
ïðè÷èíÿþùåå áåñïîêîéñòâî, íàðóøåíèå íîðìàëüíîãî âû-
ïàñà è îòäûõà æèâîòíûõ è âûçûâàþùåå òåì ñàìûì ñíèæå-
íèå èõ ïðîäóêòèâíîñòè.

Óñòàíîâëåííàÿ íà îñâåùåííîé ñîëíå÷íîé ïîëÿíå, îïóø-
êå èëè äðóãîì ó÷àñòêå ïàñòáèùà ëîâóøêà ïðèâëåêàåò ê ñåáå
çíà÷èòåëüíîå êîëè÷åñòâî ïðîëåòàþùèõ â ïîèñêàõ äîáû÷è
ñëåïíåé, êîòîðûå, êðóæà âîêðóã ÷åðíîãî ïðèâëåêàþùåãî
óñòðîéñòâà 4 èëè ïðèñàæèâàÿñü íà íåãî è âçëåòàÿ, ïîïàäàþò
â íèæíþþ ðàñøèðåííóþ ÷àñòü íàïðàâëÿþùåãî ïîëîãà 9,
îòêóäà ïîòåðÿâ îðèåíòèðîâêó, óñòðåìëÿþòñÿ ââåðõ âñëåä-
ñòâèå ñâîéñòâåííîãî èì îòðèöàòåëüíîãî ãåîòðîïèçìà è
ñêàïëèâàþòñÿ â âåðõóøêå íà ïðîïèòàííîì èíñåêòèöèäîì
ìàòåðèàëå 8, â ðåçóëüòàòå ÷åãî ïîãèáàþò èëè â ñîñòîÿíèè
ïàðàëè÷à âûïàäàþò èç ëîâóøêè. Öåëåâîå ëîêàëüíîå ïðèìå-
íåíèå áûñòðîäåéñòâóþùåãî èíñåêòèöèäà, çàùèùåííîãî îò
âîçäåéñòâèÿ àòìîñôåðíûõ îñàäêîâ, îáåñïå÷èâàåò ìèíè-
ìàëüíûé âûíîñ åãî â îêðóæàþùóþ ñðåäó è ïðîäîëæèòåëü-
íîå îñòàòî÷íîå äåéñòâèå.

 Ñ öåëüþ ìàññîâîãî ñèñòåìàòè÷åñêîãî èñòðåáëåíèÿ
ñëåïíåé ëîâóøêè ðàçìåùàþò íà ïàñòáèùàõ â ìåñòàõ íàèáî-
ëåå ÷àñòîãî ïðåáûâàíèÿ æèâîòíûõ: âîêðóã òåððèòîðèè ëåò-
íèõ ëàãåðåé, ìåñò îòäûõà, âîäîïîÿ, âáëèçè îò ïðîãîíîâ, ïî

êîòîðûì æèâîòíîå îáû÷íî âîçâðàùàþòñÿ ñ èçîáèëóþùèõ
ñëåïíÿìè îòäàëåííûõ ëåñíûõ óãîäèé. Íà îòêðûòûõ ïàñò-
áèùíûõ ìàññèâàõ ëîâóøêè ðàçìåùàþò ïîáëèçîñòè (íå äà-
ëåå 50–100 ì) îò ëåñíûõ îïóøåê, áîëîò, çàáîëî÷åííûõ
áåðåãîâ îçåð è äðóãèõ âîäîåìîâ, ÿâëÿþùèõñÿ ìåñòàìè
âûïëîäà è óêðûòèÿ ñëåïíåé. Äðóã îò äðóãà ëîâóøêè äîëæ-
íû íàõîäèòüñÿ íà ðàññòîÿíèè áîëåå 100–200 ìåòðîâ. Ñî-
êðàùåíèå èíòåðâàëîâ ìåæäó ëîâóøêàìè ñíèæàåò èõ ñóì-
ìàðíóþ ýôôåêòèâíîñòü. Íà îãðàíè÷åííûõ ëåñíûõ ïàñòáè-
ùàõ ëîâóøêè ðàñïîëàãàþò îáû÷íî òàê, ÷òîáû îíè ñî âñåõ
ñòîðîí õîðîøî ïðîñìàòðèâàëèñü íà ìåñòíîñòè. Ñ öåëüþ
ïðåäóïðåæäåíèÿ çàòðàâëèâàíèÿ ï÷åë è äðóãèõ íàñåêîìûõ-
îïûëèòåëåé òðàâó âîêðóã ëîâóøêè ñëåäóåò âûêàøèâàòü â
ðàäèóñå 1,5–2 ì.

Ñóùåñòâåííîå ñíèæåíèå ÷èñëåííîñòè ñëåïíåé íà îä-
íîì ïàñòáèùå, èñïîëüçóåìîì ïîä âûïàñ 100–250 ãîëîâ
êðóïíîãî ðîãàòîãî ñêîòà, äîñòèãàåòñÿ ñèñòåìàòè÷åñêèì
ïðèìåíåíèåì 20–30 ëîâóøåê ñ èíñåêòèöèäàìè. Íà îòäåëü-
íûõ ïàñòáèùàõ êðóïíîãî ðîãàòîãî ñêîòà ÷èñëåííîñòü ñëåï-
íåé â ïåðâûå 1–2 ñåçîíà ñíèæàåòñÿ â 1,5–3 ðàçà, à â ïîñëå-
äóþùèå 3–6 ñåçîíîâ – áîëåå ÷åì â 4–10 ðàç, òî åñòü äî
óðîâíåé, êîãäà íàñåêîìûå ïðàêòè÷åñêè íå ïðè÷èíÿþò áåñ-
ïîêîéñòâî æèâîòíûì. Â ïåðèîä ìàññîâîãî ë¸òà ñëåïíåé
îäíà ëîâóøêà çà ñóòêè ìîæåò îòëàâëèâàòü äî 7–10 òûñÿ÷
ñàìîê. Ñàìöû, êîòîðûå íå ïèòàþòñÿ êðîâüþ, â ëîâóøêó
ïîïàäàþò èñêëþ÷èòåëüíî ðåäêî. Ëîâóøêè ýôôåêòèâíû è â
îòíîøåíèè êðîâîñîñóùèõ ìîøåê. Â ìåíüøåé ñòåïåíè åþ
îòëàâëèâàþòñÿ êîìàðû è ìîêðåöû. Êðîìå òîãî, â ëîâóøêó
ïîïàäàþò è çîîôèëüíûå ìóõè, â òîì ÷èñëå ïîëåâûå ìóõè –
ïåðåíîñ÷èêè âîçáóäèòåëåé òåëÿçèîçà, ìóõè-æèãàëêè, ìóõè-
çóáîíîæêè è äðóãèå.

Ïðè íàëè÷èè ñìåæíûõ ñîïðèêàñàþùèõñÿ ìåæäó ñîáîé
ïàñòáèù ñ æèâîòíûìè èñòðåáèòåëüíûå ìåðîïðèÿòèÿ â ñî-
îòâåòñòâóþùåì îáúåìå ñëåäóåò ïðîâîäèòü îäíîâðåìåííî
íà êàæäîì èç íèõ.

Ïðèìåíåíèå ëîâóøåê â áîðüáå ñî ñëåïíÿìè îñîáåííî
ïåðñïåêòèâíî íà ëåòíèõ îòêîðìî÷íûõ ïëîùàäêàõ è êóëü-
òóðíûõ ïàñòáèùàõ, çàñåâàåìûõ ìíîãîëåòíèìè òðàâàìè.
Ìåñòà âûïëîäà íà òàêèõ ïàñòáèùàõ ïîëíîñòüþ ëèêâèäèðó-
þòñÿ, íî ñëåïíè â ìàññîâûõ êîëè÷åñòâàõ ñèñòåìàòè÷åñêè
ïðèëåòàþò èç îêðóæàþùèõ çàáîëî÷åííûõ ëåñíûõ ìàññè-
âîâ. Â ýòîì ñëó÷àå ðàñïîëàãàåìûå ïî ïåðèôåðèè ëîâóøêè
â çíà÷èòåëüíîé ñòåïåíè ïðåäóïðåæäàþò çàëåò ýòèõ íàñåêî-
ìûõ íà çàùèùàåìóþ òåððèòîðèþ. Óñòàíàâëèâàþò ëîâóø-

Ôîòî1. Ðàçìåùåíèå ëîâóøåê íà ëåñíîé ïðîñåêå âäîëü
âîëüåðà äëÿ ìàðàëîâ
Foto 1. Placement of traps in a forest clearing along the
maral enclosure

Ôîòî 2. Âîçìîæíûé âàðèàíò ìîäèôèêàöèè ëîâóøêè
Foto 2. Possible variant of trap modification
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êè ïåðåä íà÷àëîì ìàññîâîãî ë¸òà ñëåïíåé, à óáèðàþò –
ïîñëå åãî îêîí÷àíèÿ.

Ëîâóøêà äëÿ èñòðåáëåíèÿ ñëåïíåé ïðîøëà øèðîêèå
èñïûòàíèÿ íà þãå Òþìåíñêîé îáëàñòè [7]. Ëîâóøêè õîðî-
øî çàðåêîìåíäîâàëè ñåáÿ ïðè óñòàíîâêå íà ïàñòáèùàõ
êðóïíîãî ðîãàòîãî ñêîòà, êðîìå òîãî â òå÷åíèå íåñêîëüêèõ
ëåòíèõ ñåçîíîâ ëîâóøêè ïðèìåíÿëèñü äëÿ çàùèòû çàâåçåí-
íûõ íà òåððèòîðèþ ðåãèîíà ìàðàëîâ [8]. Òàê, â 2017 ãîäó
íàìè èçó÷àëàñü ñåçîííàÿ äèíàìèêà ÷èñëåííîñòè êðîâîñî-
ñóùèõ äâóêðûëûõ íàñåêîìûõ íà ëåñíîì çàáîëî÷åííîì ïà-
ñòáèùå êðóïíîãî ðîãàòîãî ñêîòà â Íèæíåòàâäèíñêîì ðàé-
îíå â 30 êì îò âîñïðîèçâîäñòâåííî-îõîòíè÷üåãî ó÷àñòêà,
ãäå áûëè ðàçìåùåíû çàâåçåííûå ñ Àëòàÿ ìàðàëû. Ó÷åòû
÷èñëåííîñòè ñëåïíåé ïðîâîäèëè ñ ïîìîùüþ ëîâóøåê äëÿ
íàñåêîìûõ (1989) äâà ðàçà â äåêàäó ïðè ñóòî÷íîé ýêñïîçè-
öèè ñ çàìåíîé ñàäêîâ â âå÷åðíåå âðåìÿ.

Ïîëó÷åííûå äàííûå ïîêàçûâàþò, ÷òî ïåðèîä ìàññîâî-
ãî ë¸òà ýòèõ íàñåêîìûõ íàáëþäàëñÿ ñ íà÷àëà èþíÿ è äî
êîíöà èþëÿ. Ìàêñèìàëüíàÿ ÷èñëåííîñòü ñëåïíåé çàðåãèñ-
òðèðîâàíà ñ 23 èþíÿ ïî 3 èþëÿ, êîãäà çà ñóòêè îòëàâëèâà-
ëèñü äî 3674 îñîáåé ñëåïíåé. Â ýòîò ïåðèîä íà÷àëàñü
ãèáåëü ìàðàëîâ. Äëÿ çàùèòû æèâîòíûõ áûëî èçãîòîâëåíî
20 ëîâóøåê, îäíà èç êîòîðûõ áûëà ó÷åòíîé (ëîâóøêà äëÿ
íàñåêîìûõ), à îñòàëüíûå èíñåêòèöèäíûìè (ëîâóøêà äëÿ
èñòðåáëåíèÿ ñëåïíåé). Â êà÷åñòâå èíñåêòèöèäà èñïîëüçî-
âàëè äåëüöèä (4%-íûé ýìóëüãèðóþùèéñÿ êîíöåíòðàò äåëü-
òàìåòðèíà). Âîäíîé ýìóëüñèåé ýòîãî ïðåïàðàòà 0,01%-íîé
êîíöåíòðàöèè (ïî äåéñòâóþùåìó âåùåñòâó) ïðîïèòûâàëè
êóñêè ìåøêîâèíû ðàçìåðîì 35?70 ñì, êîòîðûå ñëîæåííû-
ìè âäâîå ïîìåùàëè íà ñòîéêó â âåðõóøêó ïîëîãà êàæäîé
ëîâóøêè ïðè åå óñòàíîâêå. Óòðîì 3 èþëÿ âñå ëîâóøêè áûëè
óñòàíîâëåíû íà ïðîñåêàõ âîêðóã âîëüåðà è íà íåáîëüøîé
ïîëÿíå âíóòðè åãî âáëèçè êîðìóøåê äëÿ ìàðàëîâ. Ó÷åò,
ïðîâåäåííûé 3-ãî èþëÿ, ïîêàçàë, ÷òî ÷èñëåííîñòü ñëåïíåé
ïðåâûøàëî òàêîâóþ íà ïàñòáèùå êðóïíîãî ðîãàòîãî ñêîòà,
ñîñòàâèâ 4011 îñîáåé. Ýòî îçíà÷àëî, ÷òî òîëüêî çà îäèí
äåíü íà òåððèòîðèè ìàðàëüíèêà èñòðåáëåíî áûëî áîëåå 80
òûñÿ÷ ñëåïíåé. Íàáëþäåíèÿ îêîëî èíñåêòèöèäíûõ ëîâó-
øåê ïîêàçàëè, ÷òî â òðàâå îêîëî ëîâóøåê îáíàðóæèâàëèñü
ïîãèáøèå ñëåïíè è ìóõè. Îäíàêî íå âñå îíè ïîãèáàëè
ñðàçó, à ïàðàëèçîâàííûìè âûïàäàëè èç ëîâóøåê, ïîëçàëè
îêîëî íåå èëè â ñîñòîÿíèè âîçáóæäåíèÿ óëåòàëè íà çíà-
÷èòåëüíîå ðàññòîÿíèå.

Â ïîñëåäóþùåì èç-çà íåáëàãîïðèÿòíûõ ìåòåîóñëîâèé
ïðîèçîøëî çíà÷èòåëüíîå ñíèæåíèå ÷èñëåííîñòè ñëåïíåé.
Îäíàêî ñ óñòàíîâëåíèåì òåïëîé ïîãîäû, ñîãëàñíî ó÷åòàì
23.07, ÷èñëåííîñòü ñëåïíåé â ìàðàëüíèêå ñîñòàâèëà 783, à
íà êîíòðîëüíîì ïàñòáèùå 1212 îñîáåé çà ó÷åò. Äàëåå ÷èñ-
ëåííîñòü ñëåïíåé ïîøëà íà óáûëü, è ó÷åòû â ìàðàëüíèêå
áîëüøå íå ïðîâîäèëèñü. Îäíàêî ýòè åäèíè÷íûå ó÷åòû
ïîêàçàëè, ÷òî ïðèìåíåíèå ëîâóøåê äàæå íå ñ ñàìîãî íà÷àëà
ïåðèîäà ë¸òà ñëåïíåé ïîçâîëÿåò ñíèçèòü èõ ÷èñëåííîñòü â
ñðàâíåíèè ñ êîíòðîëåì áîëåå ÷åì íà 40%, à ãëàâíîå, ÷òî ñî

ñíèæåíèåì ÷èñëåííîñòè ýòèõ íàñåêîìûõ ïðåêðàòèëñÿ è
îòõîä (ãèáåëü) ñðåäè æèâîòíûõ.

Çàêëþ÷åíèå

 Ïðîâåäåííûå èññëåäîâàíèÿ â áîðüáå ñî ñëåïíÿìè ñ
ïðèìåíåíèåì ëîâóøåê ïåðñïåêòèâíû íà ëåòíèõ îòêîðìî÷-
íûõ ïëîùàäêàõ è êóëüòóðíûõ ïàñòáèùàõ. Îíè ïîêàçàëè,
÷òî  ïåðèîä ìàññîâîãî ë¸òà ýòèõ íàñåêîìûõ íàáëþäàëñÿ ñ
íà÷àëà èþíÿ è äî êîíöà èþëÿ. Ìàêñèìàëüíàÿ ÷èñëåííîñòü
ñëåïíåé çàðåãèñòðèðîâàíà ñ 23 èþíÿ ïî 3 èþëÿ, êîãäà çà
ñóòêè îòëàâëèâàëèñü äî 3674 îñîáåé ñëåïíåé.

"Ñòàòüÿ ïîäãîòîâëåíà ïðè ôèíàíñîâîé ïîääåðæêå Ïðî-
ãðàììû ôóíäàìåíòàëüíûõ èññëåäîâàíèé ÐÀÍ, "Èçó÷åíèå
ýôôåêòèâíîñòè íîâûõ ïðîòèâîïàðàçèòàðíûõ ïðåïàðàòîâ".
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Ïðåññ-ðåëèç/ Press-release

Áîëåå 4 ìëðä ðóáëåé íà ñåëüñêóþ èïîòåêó
More than 4 billion rubles for rural mortgages

Íà 2021 ãîä â áþäæåòå ïðåäóñìîòðåíî áîëåå 4 ìëðä ðóáëåé íà "ñåëüñêóþ èïîòåêó". Â áþäæåòå íà 2021 ãîä íà
ðåàëèçàöèþ ïðîãðàììû "ñåëüñêàÿ èïîòåêà" ïðåäóñìîòðåíî áîëåå 4 ìëðä ðóáëåé. Îá ýòîì â õîäå ñîâåùàíèÿ ñ âèöå-
ïðåìüåðàìè çàÿâèë Ïðåäñåäàòåëü Ïðàâèòåëüñòâà Ðîññèéñêîé Ôåäåðàöèè Ìèõàèë Ìèøóñòèí. Îí îòìåòèë, ÷òî ïî
óêàçàííîé ïðîãðàììå óæå âûäàíî áîëåå 27 òûñ. ëüãîòíûõ êðåäèòîâ. Êðîìå òîãî, Ïðàâèòåëüñòâîì ÐÔ ïîäãîòîâëåíî
ïîñòàíîâëåíèå, êîòîðûì ïðåäîñòàâëÿåòñÿ âîçìîæíîñòü èñïîëüçîâàòü â êà÷åñòâå âçíîñà ïî "ñåëüñêîé èïîòåêå" ñðåäñòâà
ìàòåðèíñêîãî êàïèòàëà.

Ïî ìàòåðèàëàì ïðåññ-ñëóæáû Ìèíñåëüõîçà ÐÔ
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íà îñíîâå Chlorella vulgaris
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ÔÃÁÍÓ "Êóðñêèé ÔÀÍÖ", ã. Êóðñê

Êëþ÷åâûå ñëîâà: æèâîòíîâîäñòâî, áèîëîãè÷åñêè àê-
òèâíàÿ äîáàâêà, õëîðåëëà, ïåêòèí, íåñïåöèôè÷åñêèé èììó-
íèòåò, ïðîäóêòèâíîñòü.

Ðåçþìå. Â ñòàòüå ïðåäñòàâëåíû äàííûå ïî îöåíêå âëè-
ÿíèÿ áèîëîãè÷åñêè àêòèâíîé äîáàâêè, ñîäåðæàùåé ñóñïåí-
çèþ õëîðåëëû ñ ïåêòèíîì íà ïîêàçàòåëè  íåñïåöèôè÷åñêî-
ãî èììóíèòåòà è ðîñòîâóþ àêòèâíîñòü òåëÿò â ìîëî÷íûé
ïåðèîä. Áîëüøîå êîëè÷åñòâî õëîðîôèëëà, áåòàêàðîòèíà,
íóêëåèíîâûõ êèñëîò, áåëêà, âèòàìèíîâ, ìèêðîýëåìåíòîâ,
õëîðåëëû, îïðåäåëÿþò åå áèîëîãè÷åñêóþ öåííîñòü, èãðàÿ
âàæíåéøóþ ðîëü â íîðìàëèçàöèè îáìåííûõ ïðîöåññîâ â
îðãàíèçìå æèâîòíûõ. Îðãàíè÷åñêèå ñîåäèíåíèÿ â ñîñòàâå
õëîðåëëû ñïîñîáñòâóþò íàèáîëåå ïîëíîìó óñâîåíèþ êîð-
ìîâ è ïîëó÷åíèþ ñòàáèëüíûõ ïðèðîñòîâ, è ñîõðàííîñòè
ìîëîäíÿêà. Ïðîòåêòîðíîå è ãèïîõîëåñòåðèíåìè÷åñêîå äåé-
ñòâèå ïåêòèíà îêàçûâàåò ïîëîæèòåëüíîå âëèÿíèå íà íåêî-
òîðûå ïîêàçàòåëè èììóíèòåòà, ïðè ýòîì îí îáåñïå÷èâàåò
ñíèæåíèå âîñïàëèòåëüíûõ ïðîöåññîâ è íîðìàëèçàöèþ äâè-
ãàòåëüíîé ôóíêöèè êèøå÷íèêà ïðè îáîñòðåíèè. Íàó÷íî-
õîçÿéñòâåííûé îïûò áûë ïðîâåäåí íà áàçå ó÷õîçû ÀÎ
"Çíàìåíñêîå" Êóðñêîé îáëàñòè íà òåëÿòàõ ÷åðíî-ïåñòðîé
ïîðîäû. Êîíòðîëüíàÿ ãðóïïà òåëÿò ïîëó÷àëà îñíîâíîé ðà-
öèîí, îïûòíîé ãðóïïå âûïàèâàëè êîðìîâóþ äîáàâêó çà
ñ÷åò àäåêâàòíîé ïî îáúåìó çàìåíû ìîëîêà. Â ðåçóëüòàòå
ïðîâåäåííûõ èññëåäîâàíèé óñòàíîâëåíî, ÷òî åå ïðèìåíå-
íèå òåëÿòàì â äîçå â äîçå 10 ìë íà 1 êã æèâîé ìàññû
åæåäíåâíî, â ïåðèîä ñ 20-ãî äíÿ è ïî 90-é äåíü ñïîñîáñòâó-
åò ïîâûøåíèþ ñðåäíåñóòî÷íûõ ïðèðîñòîâ è ïîâûøåíèþ
àäàïòàöèîííîãî ïîòåíöèàëà çà ñ÷åò îïòèìèçàöèè ôîðìè-

Prospects for the use of biologically
active additives based on Chlorella
vulgaris

Popov V.S., doctor of veterinary Sciences, main researcher
of the laboratory "Biotechnology of livestock", FEDERAL
state scientific institution "Kursk FANZ", Kursk, e-mail:
viktor.stugen@yandex.ru
Svazlian G.A., candidate of biological Sciences, senior
researcher of the la-boratory "Biotechnology of livestock",
FEDERAL state scientific institution "Kursk FANZ", Kursk,
e-mail: ManukyanG@yandex.ru
Vorobyeva N.V., candidate of veterinary Sciences, senior
researcher of the laboratory "Biotechnology of livestock",
FEDERAL state scientific institution "Kursk FANZ", Kursk,
e-mail: v.nelli.v@ yandex.ru

Key words: animal husbandry, biologically active additive,
Chlorella, pectin, non-specific immunity, productivity.

Abstract. The article presents data on the assessment of the
effect of a bio-logically active additive containing a suspension
of Chlorella with pectin on the in-dicators of formation of non-
specific immunity and growth activity of calves in the milk
period. A large amount of chlorophyll, beta-carotene, nucleic
acids, protein, vitamins, and trace elements, which contain
Chlorella, determine its biological val-ue, playing a crucial role
in the normalization of metabolic processes in the body of
animals. Organic compounds in the composition of Chlorella
contribute to the most complete assimilation of feed and obtain
stable growth, and the preservation of young animals.
Radioprotective and hypocholesterolemic effect of pectin has a
positive effect on some immune indicators, while it provides a
reduction in in-flammatory processes and normalization of
intestinal motor function in acute cases. Scientific and economic
experience was conducted on the basis of Uchkhoz JSC
"Znamenskoe" Kursk region on calves of black-and-white
breed. The control group of calves received the main diet, the
experimental group was fed a feed addi-tive due to an adequate
volume of milk replacement. As a result of the conducted
research, it was found that its use in calves at a dose of 10 ml per
1 kg of live weight daily, in the period from day 20 to day 90,
contributes to an increase in av-erage daily gains and an
increase in adaptive potential by optimizing the formation of
cellular immunity factors. The use of feed additives during the
experimental pe-riod (P?0.05) increases the live weight of
animals in the experimental group by 6.9%, the average daily
increase by 13.6%. An increase in the relative number of
lymphocytes to 67.0±3.27% by the monthly age of calves
indicates the stabilization of cellular immunity.

Ïîïîâ Â.Ñ.
Popov V.S.

Äëÿ öèòèðîâàíèÿ / For citation

Ïîïîâ Â.Ñ. Ïåðñïåêòèâû ïðèìåíåíèÿ áèîëîãè÷åñêè àêòèâíîé äîáàâêè íà îñíîâå Chlorella vulgaris /
Â.Ñ. Ïîïîâ, Ã.À. Ñâàçëÿí, Í.Â. Âîðîáüåâà // Âåòåðèíàðèÿ è êîðìëåíèå. - Ì., 2020. - ¹ 7 - Ñ.53-55.
Popov V.S. Prospects for the use of biologically active additives based on Chlorel-la vulgaris / V.S. Popov, G.A. Svazlian,
N.V. Vorobyeva // Veterinaria I kormlenie. - M., 2020. - ¹ 7- P. 53-55.

ðîâàíèÿ êëåòî÷íûõ ôàêòîðîâ èììóíèòåòà. Ïðèìåíåíèå
êîðìîâîé äîáàâêè â òå÷åíèå îïûòíîãî ïåðèîäà (Ð£0,05)
óâåëè÷èâàåò æèâóþ ìàññó òåëÿò â îïûòíîé ãðóïïå íà 6,9%,
ñðåäíåñóòî÷íûé ïðèðîñò íà 13,6%. Óâåëè÷åíèå ê ìåñÿ÷íî-
ìó âîçðàñòó òåëÿò îòíîñèòåëüíîé ÷èñëåííîñòè ëèìôîöèòîâ
äî 67,0±3,27% ñâèäåòåëüñòâóåò î ñòàáèëèçàöèè êëåòî÷íîãî
èììóíèòåòà.

Ïðèîðèòåòíîé çàäà÷åé ñîâðåìåííîãî æèâîòíîâîäñòâà
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ÿâëÿåòñÿ ïîâûøåíèå ýôôåêòèâíîñòè âûðàùèâàíèÿ ìîëîä-
íÿêà êðóïíîãî ðîãàòîãî ñêîòà, ÷òî îïðåäåëÿåòñÿ óñòîé÷è-
âîñòüþ ïîãîëîâüÿ ê âîçäåéñòâèþ àãðåññèâíûõ ôàêòîðîâ
âíåøíåé ñðåäû. Ïðè ýòîì ýëåìåíòû ïðîìûøëåííîé òåõíî-
ëîãèè æèâîòíîâîäñòâà íå âñåãäà ñîîòâåòñòâóþò îïòèìàëü-
íûì óñëîâèÿì ïðîèçâîäñòâà è ôèçèîëîãè÷åñêîé àäàïòàöèè
îðãàíèçìà ðàñòóùåãî ìîëîäíÿêà. Ñëåäóåò îòìåòèòü, ÷òî
ïðèìåíåíèå ñîâðåìåííûõ ïðèåìîâ âûðàùèâàíèÿ ìîëîä-
íÿêà, â òîì ÷èñëå è çà ñ÷åò èñïîëüçîâàíèÿ ñèìáèîòè÷åñêèõ
êîðìîâûõ äîáàâîê, îáåñïå÷èâàþùèõ  ìåòàáîëè÷åñêóþ è
èììóíîëîãè÷åñêóþ ñîñòîÿòåëüíîñòü ÿâëÿåòñÿ àêòóàëüíûì
â ñîâðåìåííîì æèâîòíîâîäñòâå [1, 2]. Â ýòîé ñâÿçè ðàçðà-
áîòàííûé ñîñòàâ áèîëîãè÷åñêè àêòèâíîé êîðìîâîé äîáàâ-
êè íà îñíîâå õëîðåëëû ñ ïåêòèíîì, ÿâëÿåòñÿ ïåðñïåêòèâ-
íûì êîìïîíåíòîì â ñõåìå êîðìëåíèÿ ìîëîäíÿêà êðóïíîãî
ðîãàòîãî ñêîòà.

Áèîëîãè÷åñêàÿ öåííîñòü õëîðåëëû îïðåäåëÿåòñÿ è òåì,
÷òî îíà ñîäåðæèò áîëüøîå êîëè÷åñòâî õëîðîôèëëà, áåòàêà-
ðîòèíà, íóêëåèíîâûõ êèñëîò, áåëêà, âèòàìèíîâ, ìèêðî-
ýëåìåíòîâ, êîòîðûå èãðàþò âàæíåéøóþ ðîëü â íîðìàëèçà-
öèè îáìåííûõ ïðîöåññîâ â îðãàíèçìå æèâîòíûõ. Èçâåñòíî,
÷òî ñîäåðæàíèå â õëîðåëëå áîëüøîãî êîëè÷åñòâà îðãàíè-
÷åñêèõ ñîåäèíåíèé ñïîñîáñòâóåò íàèáîëåå ïîëíîìó óñâîå-
íèþ êîðìîâ, ïîëó÷åíèþ ñòàáèëüíûõ ïðèðîñòîâ è ñîõðàí-
íîñòè ìîëîäíÿêà. Òàê, â 1 ëèòðå ñóñïåíçèè õëîðåëëû ñîäåð-
æèòñÿ îò 6 äî 10 ã áèîìàññû, ïðè ýòîì êîëè÷åñòâî êëåòîê
äîñòèãàåò 50–60 ìëí â 1 ìë. Äîêàçàíî, ÷òî ëó÷øèå ðåçóëüòà-
òû ïðîäóêòèâíîñòè æèâîòíûõ ïðè ñêàðìëèâàíèè èì ñóñïåí-
çèè õëîðåëëû äîñòèãàþòñÿ, êîãäà â 1 ìë ñóñïåíçèè õëîðåëëû
ñîäåðæèòñÿ 50–60 ìëí. êëåòîê. Óíèêàëüíûå ñâîéñòâà õëî-
ðåëëû è ýôôåêòèâíîñòü åå èñïîëüçîâàíèÿ â æèâîòíîâîäñòâå
èçó÷àëè ìíîãèå èññëåäîâàòåëè, íî ñëåäóåò ïðèçíàòü, ÷òî è äî
íàñòîÿùåãî âðåìåíè èñïîëüçîâàíèå ñóñïåíçèè õëîðåëëû â
ðàöèîíàõ ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ íåçíà÷èòåëüíî
[3, 4, 5]. Ñëåäóåò îòìåòèòü, ÷òî ñî÷åòàíèå âîäíîé ñóñïåíçèè
áèîìàññû õëîðåëëû ñ ïåêòèíîì îïðåäåëÿåò ôóíêöèîíàëü-
íóþ çíà÷èìîñòü áèîëîãè÷åñêè àêòèâíîé äîáàâêè.

Ïåêòèí ÿâëÿåòñÿ ñëîæíûì ïîëèñàõàðèäîì  âûñîêîé
ìîëåêóëÿðíîé ìàññû. Ïðè åãî ãèäðîëèçå îáðàçóåòñÿ ãàëàê-
òóðîíîâàÿ êèñëîòà, ãàëàêòîçà, àðàáèíîçà, êñèëîçà, ìåòàíîë
è óêñóñíàÿ êèñëîòà. Êðîìå ðàäèîïðîòåêòîðíîãî è ãèïîõî-
ëåñòåðèíåìè÷åñêîãî äåéñòâèÿ ïåêòèí îêàçûâàåò ïîëîæè-
òåëüíîå âëèÿíèå íà íåêîòîðûå ïîêàçàòåëè èììóíèòåòà, â
÷àñòíîñòè íà Ò-ëèìôîöèòû è ôàãîöèòàðíóþ àêòèâíîñòü
íåéòðîôèëîâ [6, 7]. Ïåêòèí îáåñïå÷èâàåò ñíèæåíèå âîñïà-
ëèòåëüíûõ ïðîöåññîâ è íîðìàëèçàöèþ äâèãàòåëüíîé ôóí-
êöèè êèøå÷íèêà ïðè îáîñòðåíèè. Íà ýòî óêàçûâàåò âîññòà-
íîâëåíèå óðîâíÿ êèøå÷íûõ ôåðìåíòîâ ýíòåðîêèíàçû è
ôîñôàòàçû â êàëå; ïîâûøàåòñÿ ãèäðîëèç è âñàñûâàíèå
êðàõìàëà, óãëåâîäîâ è ëèïèäîâ [8, 9].

Àíòèáàêòåðèàëüíîå äåéñòâèå ïåêòèíà íà ìèêðîîðãà-
íèçìû, âûçûâàþùèå êèøå÷íûå èíôåêöèè (ïðîòåé, ïñåâäî-
ìîíàäû, êëåáñèåëëû, ñòàôèëîêîêêè è äðîææåïîäîáíûå
ãðèáû ðîäà Candida) äîêàçàíî â ðÿäå ðàáîò, ÷òî îñîáåííî
àêòóàëüíî ïðè âûðàùèâàíèè ìîëîäíÿêà æèâîòíûõ. Íàèáî-
ëåå áëàãîïðèÿòíûé áèîöåíîç ïî ñîñòàâó ìèêðîáíîé ôëîðû
â êèøå÷íèêå äîñòèãàåòñÿ ïðè äîáàâëåíèè ÿáëî÷íîãî ïåêòè-
íà [10, 11, 12]. Òàêèì îáðàçîì, ðàçðàáîòêà áèîëîãè÷åñêè
àêòèâíûõ äîáàâîê íà îñíîâå õëîðåëëû îñòàåòñÿ àêòóàëü-
íûì íàïðàâëåíèåì èññëåäîâàíèé. Ðàçðàáîòàííàÿ â ëàáîðà-
òîðèè "Áèîòåõíîëîãèè æèâîòíîâîäñòâà" Êóðñêîãî ÔÀÍÖ
ôóíêöèîíàëüíàÿ êîðìîâàÿ äîáàâêà èìååò îïðåäåëåííóþ
ïåðñïåêòèâíîñòü â êîðìëåíèè ìîëîäíÿêà êðóïíîãî ðîãàòî-
ãî ñêîòà.

Öåëü èññëåäîâàíèé – îïðåäåëèòü âëèÿíèå êîðìîâîé
äîáàâêè, íà îñíîâå õëîðåëëû â ñî÷åòàíèè ñ ïåêòèíîì, íà
äèíàìèêó ðîñòà è ôîðìèðîâàíèå íåñïåöèôè÷åñêîãî èììó-
íèòåòà â îðãàíèçìå ìîëîäíÿêà êðóïíîãî ðîãàòîãî ñêîòà.

Ìàòåðèàëû è ìåòîäû èññëåäîâàíèé

Íàó÷íî-õîçÿéñòâåííûé îïûò ïðîâåäåí  íà áàçå ìîëî÷-
íîãî êîìïëåêñà ÀÎ "Çíàìåíñêîå" Êóðñêîé îáëàñòè. Äëÿ
äîñòèæåíèÿ ïîñòàâëåííûõ çàäà÷ áûëè ñôîðìèðîâàíû 2
ãðóïïû òåëÿò ÷åðíî-ïåñòðîé ïîðîäû ïî 7 ãîëîâ â êàæäîé ïî
ïðèíöèïó àíàëîãîâ ñ ó÷åòîì âîçðàñòà, æèâîé ìàññû, óñëî-

ÊÃ.
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âèé ñîäåðæàíèÿ è êîðìëåíèÿ. Ñ 20 ñóòî÷íîãî âîçðàñòà
ïåðâàÿ (êîíòðîëüíàÿ) ãðóïïà òåëÿò ïîëó÷àëà îñíîâíîé ðà-
öèîí ñîãëàñíî ñõåìå êîðìëåíèÿ ïðè âûðàùèâàíèè òåëÿò äî
180 ñóòî÷íîãî âîçðàñòà [1]. Êîðìîâóþ äîáàâêó âûïàèâàëè
â îïûòíîé (âòîðîé) ãðóïïå òåëÿò  çà ñ÷åò àäåêâàòíîé ïî
îáúåìó çàìåíû ìîëîêà. Ñîäåðæàíèå áèîìàññû õëîðåëëû
4,5–5,0  ã/ë, ïåêòèíà èç ðàñ÷åòà 1,0 ã/ë ñóñïåíçèè õëîðåëëû
â äîçå 10 ìë íà 1 êã æèâîé ìàññû åæåäíåâíî ñ 20-ãî äíÿ è
ïî 90-é äåíü. Ñîñòîÿíèå ðîñòà è ðàçâèòèÿ ïîäîïûòíûõ
æèâîòíûõ îöåíèâàëè ïî ðåçóëüòàòàì êîíòðîëüíûõ âçâåøè-
âàíèé. Ñîäåðæàíèå àìèíîêèñëîò îïðåäåëÿëîñü ìåòîäîì
êàïèëëÿðíîãî ýëåêòðîôîðåçà. Êðîâü äëÿ ãåìàòîëîãè÷åñêèõ
èññëåäîâàíèé îòáèðàëè â íà÷àëå îïûòà è ÷åðåç  êàæäûå 10
ñóò., ëàáîðàòîðíûå èññëåäîâàíèÿ ïðîâîäèëè íà àâòîìàòè-
÷åñêîì ãåìàòîëîãè÷åñêîì àíàëèçàòîðå Avis GA-60. Ñòàòè-
ñòè÷åñêàÿ îáðàáîòêà ïîëó÷åííûõ ðåçóëüòàòîâ ïðîâîäèëàñü
ñ èñïîëüçîâàíèåì êðèòåðèÿ äîñòîâåðíîñòè ïî Ñòüþäåíòó.

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå

Ýôôåêòèâíîñòü âûðàùèâàíèÿ ìîëîäíÿêà êðóïíîãî
ðîãàòîãî ñêîòà îïðåäåëÿåòñÿ òåõíîëîãèåé êîðìëåíèÿ, åãî
áèîëîãè÷åñêèìè è âîçðàñòíûìè îñîáåííîñòÿìè. Ïðèìåíå-
íèå â êîðìëåíèè ìîëîäíÿêà áèîëîãè÷åñêè àêòèâíûõ äîáà-
âîê íàòóðàëüíîãî ñîñòàâà ñïîñîáñòâóåò ôîðìèðîâàíèþ
âûñîêîé ðåçèñòåíòíîñòè è óñòîé÷èâîñòè îðãàíèçìà ê âîç-
äåéñòâèþ àãðåññèâíûõ ôàêòîðîâ âíåøíåé ñðåäû. Ïðè èñ-
ñëåäîâàíèè àìèíîêèñëîòíîãî ñîñòàâà áèîëîãè÷åñêè àêòèâ-
íîé äîáàâêè óñòàíîâëåíî ñîäåðæàíèå ñûðîãî ïðîòåèíà –
28,7%, ïðîòåèíîîáðàçóþùèõ àìèíîêèñëîò (ìã/ë):  ãëèöèíà
– 55,2; àëàíèíà – 70,7; ïðîëèíà – 50,8; àðãèíèíà – 150,8;
ëèçèíà – 100,2; ìåòèîíèíà – 10,4; ãèñòèäèíà – 30,3; ôåíè-
ëàëàíèíà – 20,8; òðèïòîôàíà – 20,1.

Ñëåäóåò îòìåòèòü, ÷òî àìèíîêèñëîòíûé ñîñòàâ áåëêà
ñóñïåíçèè õëîðåëëû õàðàêòåðèçóåò åå âûñîêóþ áèîëîãè-
÷åñêóþ ïîëíîöåííîñòü, ÷òî ïîçâîëÿåò ïîâûñèòü ïîëíîöåí-
íîñòü ìîëîêà. Ñðåäíÿÿ æèâàÿ ìàññà ïðè ðîæäåíèè è äîñòè-
æåíèÿ 20 ñóòî÷íîãî âîçðàñòà òåëÿò ñîîòâåòñòâóåò ñðåäíèì
ïîêàçàòåëÿì ñòàíäàðòà ïîðîäû. Ïðèìåíåíèå êîðìîâîé äî-
áàâêè â òå÷åíèå îïûòíîãî ïåðèîäà (Ð£0,05) óâåëè÷èâàåò
æèâóþ ìàññó òåëÿò â îïûòíîé ãðóïïå íà 6,9% (òàáëèöà 1).
Ñðåäíåñóòî÷íûé ïðèðîñò çà îïûòíûé ïåðèîä âûøå íà 13,6%.

Ãåìàòîëîãè÷åñêèå ïîêàçàòåëè ïîäîïûòíûõ æèâîòíûõ
äî ïîåíèÿ ìîëîçèâîì îòëè÷àëèñü íåñóùåñòâåííî. Çàìåò-
íîå ïîâûøåíèå àêòèâíîñòè ãåìîïîýçà íàáëþäàëè ó òåëÿò
îïûòíîé ãðóïïû â 20-ñóòî÷íîì âîçðàñòå (òàáëèöà 2).

Êîëè÷åñòâî ýðèòðîöèòîâ â ýòîò ïåðèîä áûëî ðàâíûì
8,75±0,53õ1012/ë, ãåìîãëîáèíà – 118,9±4,25 ã/ë, ÷òî â ñðàâ-
íåíèè ñ ïîêàçàòåëÿìè êîíòðîëÿ âûøå ñîîòâåòñòâåííî íà
14,1% è 6,7%. Â ëåéêîãðàììå êðîâè çàìåòíûå èçìåíåíèÿ
îòìå÷àþòñÿ ïðè äîñòèæåíèè ïîäîïûòíûìè æèâîòíûìè 20
è 30 ñóòî÷íîãî âîçðàñòà. Òàê ó òåëÿò îïûòíîé ãðóïïû îáùåå
êîëè÷åñòâî ëåéêîöèòîâ çà 10 ñóòîê ïîâûñèëîñü íà 0,93õ1012/
ë (ñ 8,40±0,59 äî 9,33±1,2), êîíòðîëüíîé – òîëüêî íà
0,75õ1012/ë (ñ 8,35±0,59 äî 9,10±0,75). Â âîçðàñòå 30 ñóòîê
ðåãèñòðèðîâàëè ñíèæåíèå ÷èñëåííîñòè îáùåãî êîëè÷åñòâà
ëåéêîöèòîâ â êðîâè æèâîòíûõ îáåèõ ãðóïï. Ïðè÷åì áîëåå
çíà÷èòåëüíîå îíî áûëî â êîíòðîëå – 2,21õ1012/ë, à ó òåëÿò
îïûòíîé ãðóïïû – 1,26õ1012/ë. Ðàçíèöà ìåæäó ãðóïïàìè
ñîñòàâèëà 1,18õ1012/ë (Ð£0,05). Óâåëè÷åíèå ê ìåñÿ÷íîìó
âîçðàñòó òåëÿò îòíîñèòåëüíîé ÷èñëåííîñòè ëèìôîöèòîâ äî
67,0±3,27 è 64,8±3,16 ñâèäåòåëüñòâóåò î ñòàáèëèçàöèè êëå-
òî÷íîãî èììóíèòåòà.

Çàêëþ÷åíèå

Îñíîâíàÿ çàäà÷à âûðàùèâàíèÿ ìîëîäíÿêà êðóïíîãî
ðîãàòîãî ñêîòà â ìîëî÷íûé ïåðèîä  îïðåäåëÿåòñÿ ôîðìèðî-
âàíèåì âûñîêîé íåñïåöèôè÷åñêîé ðåçèñòåíòíîñòè çà ñ÷åò
ìîáèëèçàöèè ãåíåòè÷åñêîãî ïîòåíöèàëà ïðè èñïîëüçîâà-
íèè ýôôåêòèâíûõ áèîëîãè÷åñêè àêòèâíûõ äîáàâîê ñ ó÷å-
òîì âîçðàñòíûõ è ïîðîäíûõ îñîáåííîñòåé. Ïðèìåíåíèå
ôóíêöèîíàëüíîé áèîëîãè÷åñêè àêòèâíîé äîáàâêè íà îñíî-

âå õëîðåëëû ñ ïåêòèíîì ñïîñîáñòâóåò ïîâûøåíèþ ñðåäíå-
ñóòî÷íûõ ïðèðîñòîâ è ïîâûøåíèþ àäàïòàöèîííîãî ïîòåí-
öèàëà çà ñ÷åò îïòèìèçàöèè ôîðìèðîâàíèÿ êëåòî÷íûõ ôàê-
òîðîâ èììóíèòåòà. Òàêèì îáðàçîì, ïðèìåíåíèå áèîëîãè-
÷åñêè àêòèâíîé äîáàâêè íà îñíîâå ñóñïåíçèè õëîðåëëû ñ
ïåêòèíîì ïðè âûðàùèâàíèè òåëÿò â ìîëî÷íûé ïåðèîä
ÿâëÿåòñÿ ïåðñïåêòèâíîé äîáàâêîé äëÿ âûðàùèâàíèÿ ìî-
ëîäíÿêà êðóïíîãî ðîãàòîãî ñêîòà.
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Ðåçþìå. Ãåîãðàôèÿ ðàñïðîñòðàíåíèÿ ìèêîòîêñèíîâ
îõâàòûâàåò áîëüøèíñòâî ñòðàí âñåõ êîíòèíåíòîâ, êîíòà-
ìèíàöèè ìèêîòîêñèíàìè ïîäâåðæåíû âñå îñíîâíûå ïðî-
äóêòû ïèòàíèÿ, êîðìà, ïðîäîâîëüñòâåííîå ñûðüå, à èíòåí-
ñèâíûå òîðãîâûå ñâÿçè ìåæäó ðàçëè÷íûìè ñòðàíàìè â
çíà÷èòåëüíîé ñòåïåíè ñïîñîáñòâóþò ðàñïðîñòðàíåíèþ êàê
ìèêîòîêñèíîâ, òàê è ìèêîòîêñèêîçîâ, è åñòü âñå îñíîâàíèÿ
ïîëàãàòü, ÷òî ýòà ïðîáëåìà ÿâëÿåòñÿ ãëîáàëüíîé. Èçó÷åí
óðîâåíü ïîðàæåíèÿ òîêñèíîîáðàçóþùèìè ìèêðîìèöåòàìè
è ìèêîòîêñèíàìè çåðíîâûõ êóëüòóð íà òåððèòîðèè Þãà
Ðîññèè (Ðîñòîâñêàÿ îáëàñòü, Êðàñíîäàðñêèé è Ñòàâðîïîëü-
ñêèé êðàÿ). Óñòàíîâëåíî, ÷òî ïðåèìóùåñòâî â êîíòàìèíà-
öèè êîðìîâ (êàê öåëüíîãî çåðíà, òàê è ãîòîâûõ êîðìîâ)
ïðèíàäëåæèò âèäàì òðåõ ðîäîâ ìèêðîìèöåòîâ: Aspergillus,
Fusarium è Penicillium. Ìèêîòîêñèêîëîãè÷åñêèìè èññëåäî-
âàíèÿìè áûëî óñòàíîâëåíî, ÷òî îò 43% äî 48% ïðîá çåðíî-
âûõ êîðìîâ ñîäåðæàëè ìèêîòîêñèíû â êîëè÷åñòâàõ, ïðåâû-
øàþùèõ ìèíèìàëüíî äîïóñòèìûé óðîâåíü, 32% áûëè çàã-
ðÿçíåíû äâóìÿ è áîëåå òîêñèíàìè. Âûÿâëåíî, ÷òî çåðíîôó-
ðàæ çàãðÿçíåí ïðåèìóùåñòâåííî ôóçàðèîòîêñèíàìè, à ãî-
òîâûå ïîëíîðàöèîííûå êîðìà ñîäåðæàò àñïåðãèëëîòîêñè-
íû. Çàãðÿçíåíèå çåðíà è çåðíîâûõ êîðìîâ ïðîèñõîäèò ïðè
õðàíåíèè â íå î÷èùåííûõ ñêëàäàõ, áåç ñîîòâåòñòâóþùåé
îáðàáîòêè è ïðè âëàæíîñòè âûøå 12%. Èçó÷åíî âëèÿíèå
ïðåäïîñåâíîé îáðàáîòêè íà çàðàæåíèå çåðíîâûõ êóëüòóð
òîêñèíîîáðàçóþùèìè ìèêðîìèöåòàìè. Ïðè èññëåäîâàíèè
ñòåáëåé è çåðíà êîëîñà ÿ÷ìåíÿ, ïøåíèöû è êóêóðóçû, âçÿ-
òûõ íà ïîëÿõ Ñëàâÿíñêîãî, Áðþõîâåöêîãî è Êàíåâñêîãî

Factors contributing to the infection
of grain crops with toxin-forming
micromycetes

Soldatenko N.A., Kovalenko A.V., Drobin Ju.D.,
Bokun E.A., Sazonova E.A.

Branch of the FSBSC FRASC

Key words:  Mycotoxicological monitoring, toxin-forming
micromycetes, mycotoxins.

Abstract. The geographical distribution of mycotoxins
covers most countries on all continents, all major food products,
feed, and food raw materials are subject to mycotoxin
contamination, and intensive trade links between different
countries significantly contribute to the spread of both
mycotoxins and mycotoxicoses, and there is every reason to
believe that this problem is global. The level of damage by
toxin-forming micromycetes and mycotoxins of grain crops in
the South of Russia (Rostov region, Krasnodar and Stavropol
territories) was studied. It was found that the advantage in
contamination of feed (both whole grain and ready-made feed)
belongs to the species of three genera of micromycetes:
Aspergillus, Fusarium and Penicillium. Mycotoxicological
studies found that from 43% to 48% of grain feed samples
contained mycotoxins in amounts exceeding the minimum
permissible level, 32% were contaminated with two or more
toxins. It is revealed that grain contaminated by Fusarium
mycotoxins mainly, and finished complete feed contain
aspergillosis. Contamination of grains and feed grains occurs
during storage in the warehouses is not cleaned up, without
proper treatment and if the humidity is above 12%.

The influence of pre-sowing treatment on the infection of
grain crops with toxin-forming micromycetes was studied.
When studying the stalks and grains of the ear of barley, wheat
and corn taken from the fields of the Slavyansky, Bryukhovetsky
and Kanevsky districts of the Krasnodar territory, Aksaysky,
Peschanokopsky and Zernogradsky districts of the Rostov
region, it was found that they are contaminated with the waste
products of toxin-forming micromycetes (mycotoxins). Pre-
sowing soil treatment without incorporation of crop residues
leads to a significant contamination of plants with mycotoxins.

Studies of the seed material treated with fungicides have
shown that the treatment does not provide reliable protection of
crops from infection with toxin-forming micromycetes, since
when the seeds germinate, the micromycetes under the shell
affect the sprouts, and then the plants. A number of commercial
fungicides have been found to have extremely low activity
against mold fungi.
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ðàéîíîâ Êðàñíîäàðñêîãî êðàÿ, Àêñàéñêîãî, Ïåñ÷àíîêîïñ-
êîãî è Çåðíîãðàäñêîãî ðàéîíîâ Ðîñòîâñêîé îáëàñòè, áûëî
óñòàíîâëåíî, ÷òî îíè çàãðÿçíåíû ïðîäóêòàìè æèçíåäåÿ-
òåëüíîñòè òîêñèíîîáðàçóþùèõ ìèêðîìèöåòîâ (ìèêîòîê-
ñèíàìè). Ïðåäïîñåâíàÿ îáðàáîòêà ïî÷âû áåç çàäåëêè ïî-
æíèâíûõ îñòàòêîâ ïðèâîäèò ê çíà÷èòåëüíîé êîíòàìèíàöèè
ðàñòåíèé ìèêîòîêñèíàìè. Èññëåäîâàíèÿ ïîñåâíîãî ìàòå-
ðèàëà, îáðàáîòàííîãî ôóíãèöèäàìè, ïîêàçàëè, ÷òî îáðà-
áîòêà íå äàåò íàäåæíîé çàùèòû ïîñåâîâ îò çàðàæåíèÿ
òîêñèíîîáðàçóþùèìè ìèêðîìèöåòàìè, òàê êàê ïðè ïðîðà-
ñòàíèè çåðíîâîê ìèêðîìèöåòû, íàõîäÿùèåñÿ ïîä îáîëî÷-
êîé, ïîðàæàþò ðîñòêè, à çàòåì è ðàñòåíèÿ. Óñòàíîâëåíî,
÷òî ðÿä êîììåð÷åñêèõ ôóíãèöèäîâ îáëàäàþò êðàéíå íèç-
êîé àêòèâíîñòüþ â îòíîøåíèè ïëåñíåâûõ ãðèáîâ.

Ââåäåíèå

Ãåîãðàôèÿ ðàñïðîñòðàíåíèÿ ìèêîòîêñèíîâ îõâàòûâà-
åò áîëüøèíñòâî ñòðàí âñåõ êîíòèíåíòîâ, êîíòàìèíàöèè
ìèêîòîêñèíàìè ïîäâåðæåíû âñå îñíîâíûå ïðîäóêòû ïèòà-
íèÿ, êîðìà, ïðîäîâîëüñòâåííîå ñûðüå, à èíòåíñèâíûå òîð-
ãîâûå ñâÿçè ìåæäó ðàçëè÷íûìè ñòðàíàìè â çíà÷èòåëüíîé
ñòåïåíè ñïîñîáñòâóþò ðàñïðîñòðàíåíèþ êàê ìèêîòîêñè-
íîâ, òàê è ìèêîòîêñèêîçîâ, è åñòü âñå îñíîâàíèÿ ïîëàãàòü,
÷òî ýòà ïðîáëåìà ÿâëÿåòñÿ ãëîáàëüíîé. Ïî äàííûì Cast
(1989) âî âñåì ìèðå ïðèìåðíî 25 % óðîæàÿ çåðíîâûõ
êóëüòóð åæåãîäíî ïîðàæàåòñÿ ìèêîòîêñèíàìè.

Çà ïðîøåäøèå áîëåå ÷åì 20 ëåò ïðîáëåìà ìèêîòîêñè-
íîâ íå òîëüêî íå ðåøåíà, íî äàæå ñòàëà áîëåå îñòðîé
(Ôèñèíèí Â.È. è äð., 2006; Cast, 1989). Äàæå íèçêèé óðî-
âåíü êîíòàìèíàöèè ìèêîòîêñèíàìè íåãàòèâíî âëèÿåò íà
çäîðîâüå, ñîõðàííîñòü è ïðîäóêòèâíîñòü ñåëüñêîõîçÿé-
ñòâåííûõ æèâîòíûõ è ïòèöû.

Öåëüþ íàøèõ èññëåäîâàíèé áûëî èçó÷åíèå óðîâíÿ
ïîðàæåíèÿ òîêñèíîîáðàçóþùèìè ìèê-
ðîìèöåòàìè è ìèêîòîêñèíàìè çåðíîâûõ
êóëüòóð íà òåððèòîðèè Þãà Ðîññèè è
âëèÿíèå ïðåäïîñåâíîé îáðàáîòêè ïî÷âû
íà çàãðÿçíåíèå ìèêîòîêñèíàìè çåðíà è
ñîëîìû.

Ìàòåðèàëû è ìåòîäû

Èññëåäîâàíèÿ âûïîëíÿëèñü íà áàçå
ÑÊÇÍÈÂÈ – ôèëèàëà ÔÃÁÍÓ ÔÐÀÍÖ,
õîçÿéñòâ Ðîñòîâñêîé îáëàñòè, Êðàñíî-
äàðñêîãî è Ñòàâðîïîëüñêîãî êðàåâ. Â
ðàáîòå èñïîëüçîâàëè îáùåïðèíÿòûå
ìåòîäû èññëåäîâàíèé (êëèíè÷åñêèé,
ýïèçîîòîëîãè÷åñêèé, ÈÔÀ è äð.). Ñ ïî-
ìîùüþ ìåòîäà êîíêóðåíòíîãî èììóíî-
ôåðìåíòíîãî àíàëèçà (Åðîøêèí, Áóð-
êèí, Êîíîíåíêî, 2002) â ýêñòðàêòàõ êîð-
ìîâ îïðåäåëÿëè íàëè÷èå ìèêîòîêñèíîâ:
ôóçàðèîòîêñèíû (Ò-2 òîêñèí, ôóìîíè-
çèí Â1, çåàðàëåíîí, ÄÎÍ), àñïåðãèëî-
òîêñèíû (àôëàòîêñèí ÀÂ1, ñòåðèãìàòî-
öèñòèí, îõðàòîêñèí À1) è ïåíèöèëëî-
òîêñèíû (öèòðèíèí). Ïåðâè÷íîå âûäå-
ëåíèå ãðèáîâ èç çåðíà è êîðìîâ îñóùå-
ñòâëÿëè íà ñóñëî-àãàðå, âèäîâóþ èäåí-
òèôèêàöèþ èõ ïðîâîäèëè ñ èñïîëüçîâà-
íèåì òðàäèöèîííûõ ìåòîäîâ (Áèëàé,
1977; Áèëàé, Êîâàëü, 1988; Àíäðåþê è
äð., 1980; Ñàòòîí, Ôîòåðãèëë, Ðèíàëü-
äè, 2001).

Äëÿ èçó÷åíèÿ ôóíãèöèäíîé àêòèâ-
íîñòè ñîâðåìåííûõ êîììåð÷åñêèõ ïðå-
ïàðàòîâ, øèðîêî ïðåäñòàâëåííûõ íà
ðûíêå, èñïîëüçîâàëè "Äîñïåõ-3", "Òèð",
"Ðàíàçîë Óëüòà" è "Èìïàêò Ýêñêëþçèâ".

Ïðîáû ïîñåâíîãî ìàòåðèàëà (êóêó-
ðóçà, îçèìàÿ ïøåíèöà, ïîäñîëíå÷íèê è
ðàïñ) áûëè îáðàáîòàíû èçó÷àåìûìè
êîììåð÷åñêèìè ôóíãèöèäàìè â ñîîò-
âåòñòâèå ñ íàñòàâëåíèÿìè. Îáðàçöû ðàç-
äåëèëè íà 5 ïðîá êàæäûé è èññëåäîâàëè
íà íàëè÷èå ìèêðîìèöåòîâ ïîñëå èç ïðî-
ðàñòàíèÿ. Äëÿ ýòîãî èñïîëüçîâàëè ïèòà-
òåëüíûå ñðåäû: ñóñëî àãàð, àãàðû ×àïå-

Ðèñ. 1. Ðîñò ìèêðîìèöåòîâ Aspergillus è Fusarium íà
ðîñòêàõ ïøåíèöû (Ðàíàçîë Óëüòðà)
Fig. 1. The growth of micromycetes of Aspergillus and
Fusarium in the wheat germ (remazol ultra).
Ðèñ. 2. Ðîñò ìèêðîìèöåòîâ Mucor è Fusarium íà ðîñòêàõ
ïîäñîëíå÷íèêà (Òèð).
Fig. 1. The growth of the micromycete Mucor and Fusarium
species are the sunflower sprouts

1    2
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êà è Ñàáóðî. Êàæäóþ ïðîáó èññëåäîâàëè 5-òè êðàòíî. ×àøêè
ñ ïðîáàìè ïîñåâíîãî ìàòåðèàëà ïîìåùàëè â òåðìîñòàòû ïðè
t=18–20 îÑ è âëàæíîñòè âîçäóõà äî 80%. Ïåðèîä íàáëþäåíèÿ
– äî ïðîðàñòàíèÿ ñåìÿí è ðàçâèòèÿ ïåðâûõ ëèñòèêîâ.

Ðåçóëüòàòû èññëåäîâàíèé

Èçó÷åí óðîâåíü ïîðàæåíèÿ òîêñèíîîáðàçóþùèìè ìèê-
ðîìèöåòàìè è ìèêîòîêñèíàìè çåðíîâûõ êóëüòóð íà òåððè-
òîðèè Þãà Ðîññèè (Ðîñòîâñêàÿ îáëàñòü, Êðàñíîäàðñêèé è
Ñòàâðîïîëüñêèé êðàÿ). Ðåçóëüòàòû ìèêîëîãè÷åñêèõ èññëå-
äîâàíèé è ñîîòíîøåíèå îñíîâíûõ òàêñîíîâ ìèêðîìèöåòîâ
â 2019 ãîäó ïðåäñòàâëåíû â òàáëèöå 1. Óñòàíîâëåíî, ÷òî
ïðåèìóùåñòâî â êîíòàìèíàöèè êîðìîâ (êàê öåëüíîãî çåð-
íà, òàê è ãîòîâûõ êîðìîâ) ïðèíàäëåæèò âèäàì òðåõ ðîäîâ
ìèêðîìèöåòîâ: Aspergillus, Fusarium è Penicillium.

Ìèêîòîêñèêîëîãè÷åñêèìè èññëåäîâàíèÿìè áûëî óñòà-
íîâëåíî, ÷òî îò 43% äî 48% ïðîá çåðíîâûõ êîðìîâ ñîäåð-
æàëè ìèêîòîêñèíû â êîëè÷åñòâàõ, ïðåâûøàþùèõ ìèíè-
ìàëüíî äîïóñòèìûé óðîâåíü (ÌÄÓ), 32% áûëè çàãðÿçíåíû
äâóìÿ è áîëåå òîêñèíàìè. Âûÿâëåíî, ÷òî çåðíîôóðàæ çàã-
ðÿçíåí ïðåèìóùåñòâåííî ôóçàðèîòîêñèíàìè â êîëè÷åñòâå,
ïðåâûøàþùåì ÌÄÓ (Ò-2 òîêñèí – â 21% èññëåäîâàííûõ
ïðîá). Ãîòîâûå ïîëíîðàöèîííûå êîðìà ñîäåðæàò àñïåð-
ãèëëîòîêñèíû: àôëàòîêñèí Â1 (ÀôÂ1) – 7,5%, â 40% èññëå-
äîâàííûõ ïðîá êîìáèêîðìîâ äëÿ ñâèíîìàòîê áûë âûÿâëåí
îõðàòîêñèí À1 â êîëè÷åñòâàõ âûøå 20 ìêã/êã.

Çàãðÿçíåíèå çåðíà è çåðíîâûõ êîðìîâ ïðîèñõîäèò ïðè
õðàíåíèè â íå î÷èùåííûõ ñêëàäàõ, áåç ñîîòâåòñòâóþùåé
îáðàáîòêè è ïðè âëàæíîñòè âûøå 12%.

Çàðàæåíèå çåðíîâûõ êóëüòóð òîêñèíîîáðàçóþùèìè
ìèêðîìèöåòàìè â ïåðèîä âåãåòàöèè ïðîèñõîäèò ïðè:

–  ïîñåâå íà ïîëÿõ, çàðàæåííûõ ìèêðîìèöåòàìè  ïðè
íóëåâîé îáðàáîòêå èëè áåç îáîðîòà ïëàñòà;

–  ïîðàæåíèè òîêñèíîáðàçóþùèìè ìèêðîìèöåòàìè
ïîñåâíîãî ìàòåðèàëà;

 – íåýôôåêòèâíîñòè ïðåäïîñåâíîé îáðàáîòêè çåðíî-
âûõ ôóíãèöèäàìè.

Çàðàæåíèå ïîñåâíûõ ïëîùàäåé çåðíîâûõ êóëüòóð â ðàç-
íûõ ðåãèîíàõ Þãà Ðîññèè íàáëþäàëîñü â îñíîâíîì ìèêðî-
ìèöåòàìè ðîäîâ: Fusarium, Aspergillus, Penicillium, Mucor.

Ïðè èññëåäîâàíèè ñòåáëåé è çåðíà êîëîñà ÿ÷ìåíÿ, ïøå-
íèöû è êóêóðóçû, âçÿòûõ íà ïîëÿõ Ñëàâÿíñêîãî, Áðþõîâåö-
êîãî è Êàíåâñêîãî ðàéîíîâ Êðàñíîäàðñêîãî êðàÿ, Àêñàéñêî-
ãî, Ïåñ÷àíîêîïñêîãî è Çåðíîãðàäñêîãî ðàéîíîâ Ðîñòîâñêîé
îáëàñòè, áûëî óñòàíîâëåíî, ÷òî îíè çàãðÿçíåíû ïðîäóêòàìè
æèçíåäåÿòåëüíîñòè òîêñèíîîáðàçóþùèõ ìèêðîìèöåòîâ (ìè-
êîòîêñèíàìè). Òàì, ãäå ïðåäïîñåâíàÿ îáðàáîòêà ïî÷âû ïðî-
âîäèëàñü áåç çàäåëêè ïîæíèâíûõ îñòàòêîâ (íóëåâàÿ è áåçîò-
âàëüíàÿ), çàãðÿçíåíèå Ò-2 òîêñèíîì áûëî âûøå â äåñÿòêè ðàç
è ïðåâûøàëî ÌÄÓ â 2–3 ðàçà (òàáë. 2).

Èññëåäîâàíèÿ ïîñåâíîãî ìàòåðèàëà, îáðàáîòàííîãî ôóí-
ãèöèäàìè, ïîêàçàëè, ÷òî îáðàáîòêà íå äàåò íàäåæíîé çàùè-
òû ïîñåâîâ îò çàðàæåíèÿ òîêñèíîîáðàçóþùèìè ìèêðîìèöå-
òàìè, òàê êàê ïðè ïðîðàñòàíèè çåðíîâîê ìèêðîìèöåòû, íàõî-
äÿùèåñÿ ïîä îáîëî÷êîé, ïîðàæàþò ðîñòêè, à çàòåì è ðàñòå-
íèÿ (òàáë. 3). Ïðè êóëüòèâèðîâàíèè ïðîá ñåìåííîãî ìàòåðè-
àëà îòìå÷åí ðîñò òîêñèíîîáðàçóþùèõ ìèêðîìèöåòîâ âî
âñåõ ñëó÷àÿõ, çà èñêëþ÷åíèåì ñåìÿí ðàïñà, îáðàáîòàííûõ
ôóíãèöèäîì "Èìïàêò Ýêñêëþçèâ" (ðèñ. 1 è 2).

Çàêëþ÷åíèå

1. Êîíòàìèíàöèè çåðíà è ãîòîâûõ êîðìîâ, ïðèíàäëå-
æèò ðàçëè÷íûì âèäàì òðåõ ðîäîâ ìèêðîìèöåòîâ: Aspergillus,
Fusarium u Penicillium.

2. Ïðåäïîñåâíàÿ îáðàáîòêà ïî÷âû â çíà÷èòåëüíîé ñòå-
ïåíè îêàçûâàåò âëèÿíèå íà çàðàæåííîñòü çåðíîâûõ êóëüòóð
òîêñèíîîáðàçóþùèìè ìèêðîìèöåòàìè â ïåðèîä âåãåòàöèè

3. Íåêîòîðûå êîììåð÷åñêèå ôóíãèöèäû îáëàäàþò êðàé-
íå íèçêîé àêòèâíîñòüþ â îòíîøåíèè ïëåñíåâûõ ãðèáîâ.
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Ïðåññ-ðåëèç/ Press-release

"Êðåñòíèöà" íåïîáåæäåííîãî Ôëîéäà Ìåéâåçåðà-ìëàäøåãî ñíîâà ñòàëà ìàìîé
"Goddaughter" of undefeated champion Floyd Mayweather Jr. became a mother again

Òèãðèöà Ïðèíöåññà èç Ñèõîòý-Àëèíñêîãî çàïîâåäíèêà â Ïðèìîðüå, êîòîðàÿ íàõîäèòñÿ ïîä îïåêîé ëåãåíäàðíîãî
áîêñåðà Ôëîéäà Ìåéâåçåðà-ìëàäøåãî, ñíîâà ñòàëà ìàìîé. "Êðåñòíèöó" íåïîáåæäåííîãî ÷åìïèîíà ñ î÷åðåäíûì âûâîä-
êîì çàôèêñèðîâàëè ôîòîëîâóøêè.

Â äåêàáðå 2015 ãîäà ëåãåíäàðíûé ÷åìïèîí ìèðà ïî áîêñó Ôëîéä Ìåéâåçåð-ìëàäøèé âçÿë ïîä îïåêó òèãðèöó,
îáèòàþùóþ íà òåððèòîðèè Ñèõîòý-Àëèíñêîãî çàïîâåäíèêà, ïîëó÷èâ ñîîòâåòñòâóþùèé ñåðòèôèêàò èç ðóê Ìèññ ìèðà-
2008 Êñåíèè Ñóõèíîâîé. Ñïóñòÿ íå- êîòîðîå âðåìÿ ñïîðòñìåí îïðåäå-
ëèëñÿ ñ èìåíåì äëÿ òèãðèöû - îí íàçâàë åå Ïðèíöåññà (Ðrincess). Íà
äåíüãè, âûäåëåííûå Ôëîéäîì Ìåé- âåçåðîì-ìëàäøèì, Öåíòð "Àìóðñ-
êèé òèãð" çàêóïèë è ïåðåäàë Ñèõîòý- Àëèíñêîìó çàïîâåäíèêó äëÿ íàáëþ-
äåíèÿ çà òèãðèöåé 8 ñîâðåìåííûõ ôîòîëîâóøåê.

 "Êàçàëîñü-áû, çà ñòîëüêî ëåò, ïîëó÷åíèå ñâåæèõ äàííûõ ñ ôîòî-
ëîâóøåê - ýòî óæå îáûäåííîñòü. Îä- íàêî, ýòî íå òàê, ìû âñåãäà ñ íåòåð-
ïåíèåì æäåì î÷åðåäíîé ïðîâåðêè ëîâóøåê è êàæäûé ðàç ðàäóåìñÿ,
âèäÿ áîëüøèõ êîøåê, "ïîïàâøèõñÿ" â ôîòîëîâóøêè, - êîììåíòèðóåò
Ñâåòëàíà Ñóòûðèíà, äèðåêòîð Ñèõî- òý-Àëèíñêîãî çàïîâåäíèêà. - À ñà-
ìûå ÿðêèå ýìîöèè âûçûâàþò, êîíå÷- íî æå, êàäðû ñ òèãðÿòàìè. Â òàêèå
ìîìåíòû ÷óâñòâóåøü, ÷òî âñå ñëîæ- íîñòè ðàáîòû - íå çðÿ, ÷òî òèãðû
áëàãîïîëó÷íî æèâóò è ðàçìíîæàþòñÿ íà òåððèòîðèè çàïîâåäíèêà. Î òîì, ÷òî ó Ïðèíöåññû ïîÿâèëèñü î÷åðåäíûå òèãðÿòà,
ìû çíàëè äàâíî - îíà îòìå÷àëàñü íà ëîâóøêàõ ðåãóëÿðíî, è ïî åå âíåøíåìó âèäó áûëî ïîíÿòíî, ÷òî îíà êîðìÿùàÿ ìàìà.
È âîò, íàêîíåö, ìû óâèäåëè âñþ òðîèöó!  Òèãðÿòàì, ñóäÿ ïî èõ ðàçìåðàì, îêîëî 6-7 ìåñÿöåâ. Â òàêîì âîçðàñòå ó òèãðÿò
ãîðàçäî áîëüøå øàíñîâ áëàãîïîëó÷íî ïåðåæèòü èõ ïåðâóþ çèìó. Íà ýòî ìû è áóäåì íàäåÿòüñÿ".

Âàäèì Øêîäèí,  ïðåññ-ñåêðåòàðü

ÀÍÎ «Öåíòð «Àìóðñêèé òèãð»
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Ðåçþìå. Îáúåêòîì èññëåäîâàíèÿ ÿâëÿþòñÿ ìåäîíîñíûå
ï÷¸ëû Apis mellifera, ïðîïîëèñ è îñòàòî÷íûå êîëè÷åñòâà àíòè-
áèîòèêîâ òåòðàöèêëèíîâîãî ðÿäà â ïðîïîëèñå. Ïðîïîëèñ (ï÷å-
ëèíûé êëåé) – åñòåñòâåííàÿ ñìåñü ñìîëèñòûõ âûäåëåíèé ñ
ïî÷åê ðàñòåíèé è êàìåäè ñ êîðû äåðåâüåâ è êóñòàðíèêîâ,
âîñêà, öâåòî÷íîé ïûëüöû è ñåêðåòîâ æåëåç ï÷¸ë. Ï÷åëû âûðà-
áàòûâàþò äâå ôîðìû ïðîïîëèñà: áîëåå æèäêèé (âûñîêîêà÷å-
ñòâåííûé) – ñîäåðæèò áîëåå 70% ñìîëû ñ ïî÷åê äåðåâüåâ,
ðàñòåíèé è ñåêðåò æåëåç ï÷¸ë, íèçêîêà÷åñòâåííûé – ñîäåðæèò
áîëüøå ï÷åëèíîãî âîñêà è öâåòî÷íîé ïûëüöû. Îêñèòåòðàöèê-
ëèí ïðèíàäëåæèò ê àíòèáèîòèêàì òåòðàöèêëèíîâîãî ðÿäà.
Èñïîëüçóåòñÿ äëÿ ëå÷åíèÿ îïàñíûõ èíôåêöèîííûõ áîëåçíåé
ï÷¸ë è ïðè íåïðàâèëüíîì èëè áåñêîíòðîëüíîì ïðèìåíåíèè
åãî îñòàòî÷íûå êîëè÷åñòâà ìîãóò ïîïàäàòü â ïðîäóêòû ï÷åëî-
âîäñòâà, êîòîðûå øèðîêî èñïîëüçóþòñÿ â ïèòàíèè è ëå÷åíèè
÷åëîâåêà. Îáíàðóæåíèå îñòàòêîâ ýòîãî àíòèáèîòèêà â ïðîïî-
ëèñå ÿâëÿåòñÿ âàæíûì àñïåêòîì ýêîëîãè÷åñêîãî áëàãîïîëó-
÷èÿ ï÷åëîâîäñòâà êàê ïðîèçâîäñòâåííîé îòðàñëè îòå÷åñòâåí-
íîãî ñåëüñêîãî õîçÿéñòâà. Ïðè áåñêîíòðîëüíîì, íåïðàâèëü-
íîì ïðèìåíåíèè àíòèáèîòèêîâ äëÿ ëå÷åíèÿ áàêòåðèàëüíûõ
áîëåçíåé ï÷¸ë, îíè ìîãóò ïîïàäàòü â òîâàðíóþ ïðîäóêöèþ

Veterinary and sanitary control
of residual amounts of oxytetracycline
hydrochloride in propolis by
radioimmune method

Smirnov A.M., Klochko R. T., Lugansky S. N.,
Sokhlikov A. B., Ignatieva G.I., Blinov A.V.
VNIIVSGE - branch of the Federal state BUDGETARY
research CENTER of RES RAS

Key words: propolis, antibiotics, tetratsiklins, oksitetratsiklini
hydrochloridum, radioimmune analysis, Charm-II analyzer.

Abstract Object of research are honey bees of Apis mellifera,
propolis and residual quantities of antibiotics of a tetracycline row
in propolis. Propolis (bee glue) - natural mix of resinous allocations
from buds of plants and gum from bark of trees and bushes, wax,
flower pollen and secrets of glands of bees. Bees develop two forms
of propolis: more liquid (high-quality) - contains more than 70% of
pitch from buds of trees, plants and a secret of glands of bees, low-
quality - contains more beeswax and flower pollen. Oksitetratsiklini
belongs to antibiotics of a tetracycline row. It is used for treatment
of dangerous infectious diseases of bees and at the wrong or
uncontrolled application its residual quantities can get to beekeeping
products which are widely used in food and treatment of the person.
Detection of the remains of this antibiotic in propolis is an important
aspect of ecological wellbeing of beekeeping as production branch
of domestic agriculture. At uncontrolled, wrong application of
antibiotics for treatment of bacterial diseases of bees, they can get
to products of beekeeping, including and to propolis. Therefore the
special attention is demanded by that fact that the remains of third-
party chemical components in foodstuff can potentially increase
risk of emergence of genetic mutations and cellular degradations.

For definition in bee commodity propolis of residual amounts
of medicines on the basis of an oksitetratsiklini hydrochloridum the
technology of the highly sensitive radioimmune analysis (RIA)
based on reaction an anti-gene - an antibody with application of
anti-genes or antibodies, marked radionuclide 3H is used. After
their interaction separate the formed radioactive immune complex
and determine its radioactivity in the corresponding Charm-II test
analyzer of production Charm Sciences, Inc (USA). Intensity of
radiation is directly proportional to quantity of the communicated
molecules of an anti-gene and antibodies. Compared the received
result to a control point for determination of its positivity or
negativity. If the result of test was less or is equal to a control point,
result considered positive. If the result was more control point,
result considered negative.

ï÷åëîâîäñòâà, â ò.÷. è â ïðîïîëèñ. Ïîýòîìó îñîáîãî âíèìàíèÿ
òðåáóåò òîò ôàêò, ÷òî îñòàòêè ñòîðîííèõ õèìè÷åñêèõ êîìïî-
íåíòîâ â ïèùåâûõ ïðîäóêòàõ ïîòåíöèàëüíî ìîãóò óâåëè÷è-
âàòü ðèñê âîçíèêíîâåíèÿ ãåíåòè÷åñêèõ ìóòàöèé è êëåòî÷íûõ
äåãðàäàöèé.

Äëÿ îïðåäåëåíèÿ â ï÷åëèíîì òîâàðíîì ïðîïîëèñå îñòà-
òî÷íûõ êîëè÷åñòâ ëåêàðñòâåííûõ ïðåïàðàòîâ íà îñíîâå îêñè-
òåòðàöèêëèíà ãèäðîõëîðèäà èñïîëüçîâàíà òåõíîëîãèÿ âûñî-
êî÷óâñòâèòåëüíîãî ðàäèîèììóííîãî àíàëèçà (ÐÈÀ), îñíîâàí-
íîãî íà ðåàêöèè àíòèãåí – àíòèòåëî ñ ïðèìåíåíèåì àíòèãåíîâ
èëè àíòèòåë, ìå÷åíûõ ðàäèîíóêëèäîì 3Í. Ïîñëå èõ âçàèìî-
äåéñòâèÿ îòäåëÿþò îáðàçîâàâøèéñÿ ðàäèîàêòèâíûé èììóí-
íûé êîìïëåêñ è îïðåäåëÿþò åãî ðàäèîàêòèâíîñòü â ñîîòâåò-
ñòâóþùåì òåñò-àíàëèçàòîðå "×àðì-2" ïðîèçâîäñòâà Charm

Âåòåðèíàðíî-ñàíèòàðíûé êîíòðîëü îñòàòî÷íûõ êîëè÷åñòâ îêñèòåòðàöèêëèíà ãèäðîõëîðèäà â ïðîïîëèñå
ðàäèîèììóíûì ìåòîäîì / Ñìèðíîâ À.Ì.[è äð.] // Âåòåðèíàðèÿ è êîðìëåíèå.- 2020.- ¹7 - Ñ.59-61.
Veterinary and sanitary control of residual amounts of oxytetracycline hydrochloride in propolis by radioimmune method /
Smirnov A.M.[et al.] //  // Veterinaria i kormlenie. – 2020. – ¹7. – P. 59-61.

Äëÿ öèòèðîâàíèÿ / For citation

Ñìèðíîâ À.Ì.
Smirnov A.M.



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2020

   60

 Journal "Veterinaria i kormlenie"

Sciences, Inc (ÑØÀ). Èíòåíñèâíîñòü èçëó÷åíèÿ ïðÿìî ïðîïîð-
öèîíàëüíà êîëè÷åñòâó ñâÿçàâøèõñÿ ìîëåêóë àíòèãåíà è àíòè-
òåë. Ñðàâíèâàëè ïîëó÷åííûé ðåçóëüòàò ñ êîíòðîëüíîé òî÷êîé
äëÿ îïðåäåëåíèÿ åãî ïîëîæèòåëüíîñòè èëè îòðèöàòåëüíîñòè.
Åñëè ðåçóëüòàò ïðîáû áûë ìåíüøå èëè ðàâåí êîíòðîëüíîé
òî÷êå, ðåçóëüòàò ñ÷èòàëè ïîëîæèòåëüíûì. Åñëè ðåçóëüòàò áûë
áîëüøå êîíòðîëüíîé òî÷êè, ðåçóëüòàò ñ÷èòàëè îòðèöàòåëüíûì.

Ââåäåíèå
Ïðîïîëèñ (ï÷åëèíûé êëåé) – ñîçäàâàåìàÿ ï÷¸ëàìè åñòå-

ñòâåííàÿ ñìåñü ñìîëèñòûõ âûäåëåíèé ñ ïî÷åê ðàñòåíèé è
êàìåäè ñ êîðû äåðåâüåâ è êóñòàðíèêîâ, âîñêà, öâåòî÷íîé
ïûëüöû è ñåêðåòîâ æåëåç ï÷¸ë. Ñóùåñòâóåò â áîëåå æèäêîé (è
âûñîêîêà÷åñòâåííîé) ôîðìå – ñîäåðæèò áîëåå 70% ñìîëû ñ
ïî÷åê äåðåâüåâ, ðàñòåíèé è ñåêðåòû æåëåç ï÷¸ë, è â áîëåå
ãóñòîé (è ìåíåå êà÷åñòâåííîé) ôîðìå – ñîäåðæèò áîëüøå
ï÷åëèíîãî âîñêà è öâåòî÷íîé ïûëüöû. Â óëüå ï÷¸ëû èñïîëüçó-
þò ïðîïîëèñ äëÿ çàìàçûâàíèÿ ùåëåé, óìåíüøåíèÿ ïðîñâåòà
ëåòêà è ïðèêëåèâàíèÿ ðàìîê, ïîëèðóþò èì ÿ÷åéêè ñîòîâ,
ñîçäàâàÿ ñòåðèëüíûå óñëîâèÿ äëÿ ðàçâèòèÿ ëè÷èíîê, îáìàçû-
âàþò ñòåíêè óëüÿ è õîëñòèêè.

×åëîâåêó ïðîïîëèñ èçâåñòåí î÷åíü äàâíî. Â Äðåâíåì
Åãèïòå ïðîïîëèñ èñïîëüçîâàëè äëÿ ëå÷åíèÿ è ìóìèôèöèðîâà-
íèÿ, îí âõîäèë â ñîñòàâ ìíîãèõ öåëåáíûõ ìàçåé è áàëüçàìîâ.
Â ïîñëåäíèå ãîäû èíòåðåñ ê ýòîìó ïðîäóêòó ï÷åëîâîäñòâà
÷ðåçâû÷àéíî âûñîê. Â íàñòîÿùåå âðåìÿ äîêàçàíî, ÷òî ïðîïî-
ëèñ è ïðåïàðàòû íà åãî îñíîâå îáëàäàþò áàêòåðèöèäíûì,
áàêòåðèîñòàòè÷åñêèì, ôóíãèöèäíûì, àíåñòåçèðóþùèì, ïðî-
òèâîâîñïàëèòåëüíûì, äåçîäîðèðóþùèì, àíòèòîêñè÷åñêèì
ñâîéñòâàìè, ñòèìóëèðóþò çàùèòíûå ñèëû îðãàíèçìà, ïîâû-
øàþò åãî åñòåñòâåííóþ ðåçèñòåíòíîñòü.

Íåïðàâèëüíîå è áåñêîíòðîëüíîå èñïîëüçîâàíèå ðÿäà àí-
òèáèîòèêîâ äëÿ ëå÷åíèÿ è ïðîôèëàêòèêè áîëåçíåé ï÷¸ë ìîæåò
ïðèâîäèòü ê ïîïàäàíèþ èõ îñòàòî÷íûõ êîëè÷åñòâ â òîâàðíûé
ïðîïîëèñ, ÷òî ÿâëÿåòñÿ íåäîïóñòèìûì.

Ìàòåðèàëû è ìåòîäû
Îäèí èç øèðîêî âíåäðÿåìûõ â ìåäèöèíñêóþ è âåòåðèíàð-

íóþ ñôåðó ìåòîäîâ êîíòðîëÿ çà îñòàòêàìè àíòèáèîòèêîâ ÿâëÿ-
åòñÿ ðàäèîèììóííûé àíàëèç (ÐÈÀ), òàêæå íàçûâàåìûé ðàäèî-
èììóíîëîãè÷åñêèì èëè èçîòîïíûì èììóíîëîãè÷åñêèì àíà-
ëèçîì – ìåòîä êîëè÷åñòâåííîãî îïðåäåëåíèÿ áèîëîãè÷åñêè
àêòèâíûõ âåùåñòâ â áèîëîãè÷åñêèõ îáúåêòàõ, îñíîâàííûé íà
êîíêóðåíòíîì ñâÿçûâàíèè èñêîìûõ ñòàáèëüíûõ è àíàëîãè÷-
íûõ èì ìå÷åííûõ ðàäèîíóêëèäîì âåùåñòâ ñî ñïåöèôè÷åñêè-
ìè ñâÿçûâàþùèìè ñèñòåìàìè, ñ ïîñëåäóþùåé äåòåêöèåé íà
ñïåöèàëüíûõ ñ÷¸ò÷èêàõ – ðàäèîñïåêòðîìåòðàõ.

Ýêñïåðèìåíòàëüíóþ ÷àñòü èññëåäîâàíèé ïðîâîäèëè â
ëàáîðàòîðèè âåòåðèíàðíîé ñàíèòàðèè è ýêîëîãè÷åñêîé áåçî-
ïàñíîñòè â ï÷åëîâîäñòâå è íà ýêñïåðèìåíòàëüíîé ïàñåêå ÂÍÈ-
ÈÂÑÃÝ. Ìåòîäè÷åñêàÿ ÷àñòü ðàáîòû îñíîâàíà íà: îñíîâíûõ
ìåòîäè÷åñêèõ òðåáîâàíèÿõ ê ïîñòàíîâêå ýêñïåðèìåíòîâ â ï÷å-
ëîâîäñòâå (ÂÀÑÕÍÈË, 1971); ìåòîäèêàõ, îïóáëèêîâàííûõ â

îòå÷åñòâåííîé è çàðóáåæíîé ëèòåðàòóðå; ìåòîäè÷åñêèõ ïîä-
õîäàõ, ðàçðàáîòàííûõ â êîëëåêòèâå èñïîëíèòåëåé ïðèìåíè-
òåëüíî ê ðåøåíèþ çàäà÷ èññëåäîâàíèé.

Â ðàáîòå èñïîëüçîâàëè àíàëèçàòîð "×àðì-2" èñïîëüçóþùèé
àíàëèç íà àíòèòåëà ïðè ïîìîùè áàêòåðèàëüíîãî ðåöåïòîðà. Äëÿ
îïðåäåëåíèÿ ëþáîãî èç àíòèáèîòèêîâ òðåáóåòñÿ äâà ðåàãåíòà:

– ìå÷åíûé ðàäèîàêòèâíûìè èçîòîïàìè [14C] èëè [3H]
àíòèáèîòèê;

– ñâÿçûâàþùèé ðåàãåíò â âèäå áàêòåðèàëüíîãî ðåöåïòîðà,
ðåàãèðóþùåãî íà àíòèáèîòèêè (ñïåöèôè÷åñêîå àíòèòåëî, ñâÿ-
çàííîå ñ ìèêðîáíîé êëåòêîé).

Êîãäà â ïðîáó, ñîäåðæàùóþ àíòèáèîòèê, äîáàâëÿþò ñâÿ-
çûâàþùèé ðåàãåíò, àíòèáèîòèê ñâÿçûâàëñÿ ñ ÷óâñòâèòåëüíû-
ìè ó÷àñòêàìè áàêòåðèàëüíîãî ðåöåïòîðà. Ýòî ïðåïÿòñòâóåò
ñâÿçûâàíèþ ìå÷åíîãî àíòèáèîòèêà [14C] èëè [3H] ñ àêòèâíûìè
öåíòðàìè ðåöåïòîðà. Ñëåäîâàòåëüíî, ÷åì áîëüøåå êîëè÷åñòâî
ñâÿçàííîãî ìå÷åíîãî ðàäèîàêòèâíûìè èçîòîïàìè [14C] èëè
[3H] àíòèáèîòèêà, òåì ìåíüøå àíòèáèîòèêà â ïðîáå. Êîëè÷å-
ñòâî ñâÿçàííîãî ìå÷åíîãî àíòèáèîòèêà îöåíèâàåòñÿ íà ýòîì
æå ïðèáîðå.

Ðåçóëüòàòû èññëåäîâàíèé
Âñå ðåçóëüòàòû òåñòîâ "×àðì-2" ïðåäñòàâëÿþòñÿ â öèôðî-

âîé ôîðìå, òàê ÷òî íå íóæíà ñëîæíàÿ èíòåðïðåòàöèÿ èëè îöåí-
êà. Êîëè÷åñòâåííûå ðåçóëüòàòû ãîâîðÿò "äà" èëè "íåò", à òàêæå
– "ñêîëüêî". Â ñèñòåìå "×àðì-2" ñî÷åòàþòñÿ òðåáîâàíèÿ ê
ìèíèìàëüíîé òðóäî¸ìêîñòè, ìàëûì ðàñõîäàì ðåàêòèâîâ, ñòà-
áèëüíîñòè è íàä¸æíîñòè îïðåäåëåíèÿ. Èñïûòóåìûé îáðàçåö
ðàçáàâëÿåòñÿ áóôåðíûì ýêñòðàêòíûì ðàñòâîðîì. Âðåìÿ åãî
îöåíêè îêîëî 10 ìèíóò (â çàâèñèìîñòè îò ãðóïïû àíòèáèîòè-
êîâ). Êîëè÷åñòâî îöåíèâàåìûõ îáðàçöîâ: 6–12. Êîìïëåêò ñèñ-
òåìû âêëþ÷àåò: öåíòðèôóãó, èíêóáàòîðû, ïîäãîòîâèòåëüíûé
ìîäóëü.

Ïðîöåäóðà ïðîâåäåíèÿ àíàëèçà âêëþ÷àåò ðÿä ñòàäèé.
Ïðèãîòîâëåíèå ñïåöèàëüíîãî íåãàòèâíîãî êîíòðîëÿ. Ðà-

ñòâîðÿëè îäèí ôëàêîí ñòàíäàðòíîãî ìóëüòè-ïðîòèâîìèêðîá-
íîãî êîíòðîëüíîãî êîíöåíòðàòà MSU â 30,0 ìë áóôåðà, õîðî-
øî âñòðÿõèâàëè è äàâàëè ðàñòâîðó ïîñòîÿòü â òå÷åíèå 15 ìèí
ïðè êîìíàòíîé òåìïåðàòóðå. Íåïîñðåäñòâåííî ïåðåä èñïîëü-
çîâàíèåì ñíîâà âñòðÿõèâàëè.

Ïðèãîòîâëåíèå ïîçèòèâíîãî êîíòðîëÿ. Ðàñòâîðÿëè îäèí
ôëàêîí ñòàíäàðòà îêñèòåòðàöèêëèíà ãèäðîõëîðèäà â 10,0 ìë
äèñòèëëèðîâàííîé âîäû. Õîðîøî âñòðÿõèâàëè è äàâàëè êîí-
öåíòðàòó îòñòîÿòüñÿ íà ïðîòÿæåíèè 15 ìèí ïðè òåìïåðàòóðå
2–6 îÑ ïåðåä èñïîëüçîâàíèåì.

Ñðàâíèâàëè îáíàðóæåííîå êîëè÷åñòâî ñ êîíòðîëüíîé òî÷-
êîé äëÿ îïðåäåëåíèÿ ïîëîæèòåëüíîãî èëè îòðèöàòåëüíîãî
ðåçóëüòàòà. Åñëè ðåçóëüòàò ïðîáû áûë ìåíüøå èëè ðàâåí
êîíòðîëüíîé òî÷êå, ðåçóëüòàò ñ÷èòàëè ïîëîæèòåëüíûì. Åñëè
ðåçóëüòàò áûë áîëüøå êîíòðîëüíîé òî÷êè ðåçóëüòàò ñ÷èòàëè
îòðèöàòåëüíûì.

Åñëè òåñò ïîëîæèòåëüíûé, ïîâòîðÿëè òåñò ñ èñïîëüçîâà-
íèåì ïîëîæèòåëüíîé è îòðèöàòåëüíîé êîíòðîëüíîé ïðîáû
äëÿ ïîäòâåðæäåíèÿ ïîëîæèòåëüíîãî ðåçóëüòàòà ñ èñïîëüçîâà-
íèåì äóáëèðóþùèõ ïðîá. Åñëè âñå ýêçåìïëÿðû ïîêàçûâàëè
íåãàòèâíûé ðåçóëüòàò, òî ïðîáà íå ñîäåðæàëà îñòàòî÷íûõ
êîëè÷åñòâ àíòèáèîòèêîâ. Åñëè îäíà èëè îáå äóáëèðóþùèõ
ïðîáû ïîêàçûâàëè ïîçèòèâíûé ðåçóëüòàò, òî ïðîáà ñîäåðæàëà
àíòèáèîòèê íà óðîâíå 0,3 ìêã/êã.

Êîëè÷åñòâåííîå îïðåäåëåíèå îêñèòåòðàöèêëèíà
â ïðîïîëèñå

Äëÿ âûïîëíåíèÿ êîëè÷åñòâåííîãî îïðåäåëåíèÿ ñîäåðæà-
íèÿ îêñèòåòðàöèêëèíà èñïîëüçîâàëè çàðàíåå ïîäãîòîâëåííûå
ñòàíäàðòíûå ïîëîæèòåëüíûå îáðàçöû ïðîïîëèñà, ïî ðåçóëü-
òàòàì àíàëèçà êîòîðûõ ñòðîèëè êàëèáðîâî÷íóþ êðèâóþ, îïè-
ðàÿñü íà òî, ÷òî êàæäîé ñòàíäàðòíîé êîíöåíòðàöèè àíòèáèî-
òèêà ñîîòâåòñòâîâàëà îïðåäåëåííàÿ èíòåíñèâíîñòü ñâå÷åíèÿ
îïòèôëóðà (ñöèíòèëëÿöèîííàÿ æèäêîñòü êîòîðàÿ ñâåòèòñÿ ïîä
äåéñòâèåì ýíåðãèè ìå÷åíîãî ðàäèîàêòèâíûìè èçîòîïàìè [3H]
àíòèáèîòèêà). Â ïîñëåäóþùåì îïðåäåëÿëè ôàêòè÷åñêîå êîëè-
÷åñòâî ñîäåðæàùèõñÿ â îïûòíûõ ïðîáàõ îêñèòåòðàöèêëèíà.
ðåçóëüòàòû ïðåäñòàâëåíû â òàáëèöå 1.

Ïðèâåäåííûå â òàáëèöå ðåçóëüòàòû ñâèäåòåëüñòâóþò, î
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Таблица 2 - Метрологическая характеристика метода оценки прополиса методом РИА 

Table 2 - Metrological characteristics of the propolis estimation method by the RIA method  

Анализиру-

емый объект 

Метрологические параметры, р = 0,95, п = 20 

Предел обнару-

жения, мкг/кг 

Диапазон определяемых 

концентраций, мкг/кг 

Среднее значение 

определения, % 

Стандартное 

отклонение, S 

Доверительный интервал 

среднего результата, %  

Прополис 7 4,0 – 10,0 95,0 3,260 92,65  2,50 

òîì, ÷òî èç òðåõ èñïîëüçóåìûõ â ï÷åëîâîäñòâå ñïîñîáîâ ïðè-
ìåíåíèÿ îêñèòåòðàöèêëèíà â óëüÿõ ñ ï÷åëàìè, ñïîñîá îïðûñ-
êèâàíèÿ ï÷åë íà ñîòîðàìêàõ ñàõàðíûì ðàñòâîðîì àíòèáèîòè-
êà ïðèâîäèò ê íàêîïëåíèþ áîëüøåãî îñòàòî÷íîãî êîëè÷åñòâà
îêñèòåòðàöèêëèíà â ïðîïîëèñå.

Âî âñåõ îáðàçöàõ ïðîïîëèñà èç íåîáðàáîòàííûõ àíòèáèî-
òèêîì ñåìåé ï÷¸ë îêñèòåòðàöèêëèíà ã/õ îáíàðóæåí íå áûë.
Ïîñëå êîíòàìèíàöèè îêñèòåòðàöèêëèíà ã/õ â äîçàõ 1,0–9,0 ìã/
ñåìüþ, îêñèòåòðàöèêëèíà ã/õ áûë âûÿâëåí â îòíîñèòåëüíûõ
êîëè÷åñòâàõ 4,65–98,60 ìã/êã (ïðè ñðåäíåì êîëè÷åñòâå ñî-
áðàííîãî ïðîïîëèñà îêîëî 50 ã ñ 1 ï÷åëîñåìüè). Êîýôôèöèåíò
êîððåëÿöèè ñîñòàâèë 0,9 (R = 0,9), ÷òî ïîäòâåðæäàåò âûñîêóþ
÷óâñòâèòåëüíîñòü ìåòîäà äëÿ îïðåäåëåíèÿ îñòàòî÷íûõ êîëè-
÷åñòâ îêñèòåòðàöèêëèíà ã/õ â ïðîïîëèñå. Ïðè ïðîâåäåíèè
ìîíèòîðèíãîâûõ èññëåäîâàíèé ïðîïîëèñà, ïðåäíàçíà÷åííî-
ãî äëÿ ðåàëèçàöèè íà åæåãîäíîé Ìîñêîâñêîé Êîëîìåíñêîé
ÿðìàðêå, îñòàòî÷íûå êîëè÷åñòâà îêñèòåòðàöèêëèíà ã/õ îáíà-
ðóæåíû íå áûëè. Ìåòðîëîãè÷åñêèå äàííûå îòðàáîòàííîé ìå-
òîäèêè, ïðèâåäåííûå â òàáëèöå 2, ñâèäåòåëüñòâóþò î å¸ ïðè-
åìëåìîñòè äëÿ ïðèìåíåíèÿ â âåòåðèíàðíî-ñàíèòàðíîé ïðàê-
òèêå îöåíêè áåçîïàñíîñòè ïðîïîëèñà.

Çàêëþ÷åíèå
Íà îñíîâàíèè ïðîâåäåííûõ èññëåäîâàíèé îòðàáîòàíû

ðàáî÷èå ðåæèìû ìåòîäèêè îïðåäåëåíèÿ îñòàòî÷íûõ êîëè-
÷åñòâ îêñèòåòðàöèêëèíà ãèäðîõëîðèäà â ïðîïîëèñå ðàäèîèì-
ìóííûì ìåòîäîì. Ïîëó÷åíû ýêñïåðèìåíòàëüíûå äàííûå, ñâè-
äåòåëüñòâóþùèå î ïåðñïåêòèâíîñòè èñïîëüçîâàíèÿ ÐÈÀ òåõ-
íîëîãèè äëÿ øèðîêîãî ïðàêòè÷åñêîãî èñïîëüçîâàíèÿ â ñèñòå-

ìå êîíòðîëÿ áåçîïàñíîñòè ïðîïîëèñà. ×óâñòâèòåëüíîñòü ìå-
òîäèêè íà àíòèáèîòèê îêñèòåòðàöèêëèíà ã/õ ñîñòàâëÿåò îêîëî
7,0 ìã/êã ñ äîñòîâåðíîñòüþ 95%.
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Ðåçþìå. Ïðîáëåìà ëåêàðñòâåííîé óñòîé÷èâîñòè ìèê-
ðîîðãàíèçìîâ ñ íåêîòîðûõ ïîð ïåðåøëà â ðàçðÿä ãëîáàëü-
íûõ. Àêòóàëüíîñòü å¸ ïðèçíàíà â íàñòîÿùåå âðåìÿ è íà
ãîñóäàðñòâåííîì óðîâíå. Îá ýòîì ñâèäåòåëüñòâóåò ïîäïè-
ñàííîå 25 ñåíòÿáðÿ 2017 ãîäà ïðåìüåð-ìèíèñòðîì ÐÔ Ðàñ-
ïîðÿæåíèå "Ñòðàòåãèÿ ïðåäóïðåæäåíèÿ ðàñïðîñòðàíåíèÿ
àíòèìèêðîáíîé ðåçèñòåíòíîñòè â Ðîññèéñêîé Ôåäåðàöèè
íà ïåðèîä äî 2030 ã.". Äîêóìåíò íàïðàâëåí íå òîëüêî
ìåäèöèíñêèì ðàáîòíèêàì, íî è ðàáîòíèêàì ñåëüñêîãî õî-
çÿéñòâà (æèâîòíîâîäñòâà, âåòåðèíàðèè, ðàñòåíèåâîäñòâà)
è ïèùåâîé ïðîìûøëåííîñòè. Ëåêàðñòâåííàÿ óñòîé÷èâîñòü
ðàçâèâàåòñÿ êàê ó áàêòåðèé, òàê è ó ãðèáîâ. Èçûñêàíèå
íîâûõ àêòèâíî äåéñòâóþùèõ ñóáñòàíöèé ñ àíòèìèêîòè÷åñ-
êèìè ñâîéñòâàìè îñòà¸òñÿ òðóäíîé ïðîáëåìîé äëÿ èññëå-
äîâàòåëåé. Íîâûå ñîåäèíåíèÿ, îáëàäàþùèå àíòèìèêîòè-
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Abstract. The problem of the medicinal resistance of
microorganisms has for some time passed into the category the
global. Actuality her has been recognized at the present time and
at the national level. This is evidenced by the signed on September
25, 2017 by the Prime Minister of the Russian Federation Order
"Strategy to prevent the spread of antimicrobial resistance in the
Russian Federation until 2030". The document is sent not only
to medical specialists, but also to employees of agriculture
(animal husbandry, veterinary medicine, plant breeding) and of
the food industry. Drug resistance is developed both by bacteria
and mushrooms. The search for new active substances with
antimicrobial properties remains a difficult problem for scientists.
New compounds with antimicrobial properties are extremely
rare. Among the array of compounds we study, there are only 1-
2 compounds out of 1000 that have a high level of antifungal
activity. When screening the biological activity of new
substances, it is extremely important to obtain objective to
correct results, as the decision of synthetics chemical experts on
the direction of further syntheses to enhance the useful properties
of compounds depends on this. The objectivity of this type of
research depends on the stability of the testing conditions. In the
North Caucasian Zonal Veterinary Institute the synthesis and
screening of new compounds with high antimicrobial activity is
directed to compounds of nonantibiotic nature. Promising
compounds of this direction are derivatives of nitrogen-containing
heterocycles of imidazole, benzimidazole, imidazole, pyridine
series; derivatives of natural alkaloids of cotarnine, palmatine,
glaucine, anabazine, nicotine; new cationic surfactants of fatty
acid amides. The improved conditions for determination of
antimicrotic activity of new compounds have been developed.
To conduct such tests under stable repetitive conditions it is
proposed to use the same culture of microscopic fungi, for
example, Penicillium italicum, at the same mycological load,
while the studied compounds should have a constant
concentration, for example, 15 µg/ml, as well as to use specially
selected drugs for comparison with stable activity in regard to
the proposed mycological test - culture.

÷åñêèìè ñâîéñòâàìè, âñòðå÷àþòñÿ ÷ðåçâû÷àéíî ðåäêî. Ñðå-
äè ìàññèâà ñîåäèíåíèé, êîòîðûå ìû èçó÷àåì, ëèøü 1–2
ñîåäèíåíèÿ èç 1000 îáëàäàþò âûñîêèì óðîâíåì àíòèôóí-
ãàëüíîé àêòèâíîñòè. Ïðè ñêðèíèíãå áèîëîãè÷åñêîé àêòèâ-
íîñòè íîâûõ âåùåñòâ, ÷ðåçâû÷àéíî âàæíî ïîëó÷àòü îáúåê-
òèâíûå è êîððåêòíûå ðåçóëüòàòû, òàê êàê îò ýòîãî çàâèñèò
ïðèíÿòèå õèìèêàìè-ñèíòåòèêàìè ðåøåíèÿ î íàïðàâëåíèè
äàëüíåéøèõ ñèíòåçîâ ñ öåëüþ óñèëåíèÿ ïîëåçíûõ ñâîéñòâ
ñîåäèíåíèé. Îáúåêòèâíîñòü òàêîãî ðîäà èññëåäîâàíèé çà-
âèñèò îò ñòàáèëüíîñòè óñëîâèé ïðîâåäåíèÿ èñïûòàíèé. Â
Ñåâåðî-Êàâêàçñêîì çîíàëüíîì íàó÷íî-èññëåäîâàòåëüñêîì
âåòåðèíàðíîì èíñòèòóòå ñèíòåç è ñêðèíèíã íîâûõ ñîåäèíå-
íèé ñ âûñîêîé àíòèìèêðîáíîé àêòèâíîñòüþ íàïðàâëåí íà
ñîåäèíåíèÿ íåàíòèáèîòè÷åñêîãî ïðîèñõîæäåíèÿ. Ïåðñïåê-
òèâíûìè ñîåäèíåíèÿìè ýòîãî íàïðàâëåíèÿ ÿâëÿþòñÿ ïðî-
èçâîäíûå àçîòñîäåðæàùèõ ãåòåðîöèêëîâ ðÿäà èìèäàçîëà,
áåíçèìèäàçîëà, èìèäàçîëà, ïèðèäèíà; ïðîèçâîäíûå ïðè-
ðîäíûõ àëêàëîèäîâ ðÿäà êîòàðíèíà, ïàëüìàòèíà, ãëàóöèíà,
àíàáàçèíà, íèêîòèíà; íîâûå êàòèîííûå ÏÀÂ ðÿäà àìèäîâ
æèðíûõ êèñëîò. Ðàçðàáîòàíû îïòèìèçèðîâàííûå óñëîâèÿ
îïðåäåëåíèÿ àíòèìèêîòè÷åñêîé àêòèâíîñòè íîâûõ ñîåäè-
íåíèé. Ñ öåëüþ ïðîâåäåíèÿ òàêèõ èññëåäîâàíèé â ñòàáèëü-
íûõ ïîâòîðÿþùèõñÿ óñëîâèÿõ ïðåäëàãàåòñÿ èñïîëüçîâàòü
îäíó è òó æå êóëüòóðó ìèêðîñêîïè÷åñêèõ ãðèáîâ, ê ïðèìå-
ðó, Penicillium italicum, ïðè îäíîé è òîé æå ìèêîëîãè÷åñêîé
íàãðóçêå, ïðè ýòîì èçó÷àåìûå ñîåäèíåíèÿ äîëæíû èìåòü
ïîñòîÿííóþ êîíöåíòðàöèþ, íàïðèìåð, 15 ìêã/ìë, à òàêæå
ïðèìåíÿòü ñïåöèàëüíî ïîäîáðàííûå ïðåïàðàòû ñðàâíåíèÿ
ñî ñòàáèëüíîé àêòèâíîñòüþ â îòíîøåíèè ïðåäëàãàåìîé
ìèêîëîãè÷åñêîé òåñò - êóëüòóðû.

Ââåäåíèå

Íåîáõîäèìîñòü ðàçðàáîòêè íîâûõ ýôôåêòèâíûõ àíòè-
ôóíãàëüíûõ ïðåïàðàòîâ äèêòóåòñÿ íåñêîëüêèìè îáñòîÿ-
òåëüñòâàìè.

Âî-ïåðâûõ, â ñâÿçè ñ ðîñòîì ÷èñëà ðåçèñòåíòíûõ è
ïîëèðåçèñòåíòíûõ âîçáóäèòåëåé ìèêîëîãè÷åñêèõ çàáîëå-
âàíèé ó ÷åëîâåêà.

Âî-âòîðûõ, â ñâÿçè ðîñòîì ïîòðåáíîñòè â ýôôåêòèâ-
íûõ àíòèìèêîòè÷åñêèõ ñðåäñòâàõ äëÿ ðåøåíèÿ ïðîáëåìû
ðàñïðîñòðàíÿþùèõñÿ ìèêîòîêñèêîçîâ. Ñóùåñòâóåò íå-
ñêîëüêî ïîäõîäîâ ê ðåøåíèþ ïðîáëåìû ìèêîòîêñèêîçîâ ó
æèâîòíûõ. Ïîäàâëåíèå ðîñòà ìèêðîìèöåòîâ – ïåðâûé èç
íèõ è íàïðàâëåí íà ïðåäîòâðàùåíèå ôîðìèðîâàíèÿ ìèêî-
òîêñèíîâ â êîðìàõ [2, 4]. Ðàçðàáîòêà íîâûõ àíòèìèêîòèêîâ
âåäåòñÿ íà îñíîâå ñêðèíèíãà ñðåäè íîâûõ ïðèðîäíûõ ñî-
åäèíåíèé, â ðÿäó ïðîèçâîäíûõ ïðèðîäíûõ ñîåäèíåíèé, à
òàêæå ïóòåì èõ ïîëíîãî õèìè÷åñêîãî ñèíòåçà [1, 3].

Èçó÷àÿ áèîëîãè÷åñêóþ àêòèâíîñòü íîâûõ ñîåäèíåíèé,
ïîìèìî àíòèáàêòåðèàëüíûõ è ïðîòèñòîöèäíûõ ñâîéñòâ,
ïðîâîäèì òàêæå îïðåäåëåíèå óðîâíÿ èõ àíòèìèêîòè÷åñêîé
àêòèâíîñòè. Èññëåäîâàíèå ôóíãèñòàòè÷åñêîé àêòèâíîñòè
ïðîâîäèì ïî îïòèìèçèðîâàííîé ñõåìå ìåòîäîì äèôôóçèè
â àãàð íà êóëüòóðå ãðèáîâ âèäà Penicillium italicum â ñîîò-
âåòñòâèè ñ "Ðóêîâîäñòâîì ïî ýêñïåðèìåíòàëüíîìó (äîêëè-
íè÷åñêîìó) èçó÷åíèþ íîâûõ ôàðìàêîëîãè÷åñêèõ âåùåñòâ"
ïîä îáù. ðåä. Ð.Ó.Õàáðèåâà. Ì.,2005.- Ñ.582-585. Íà çàñ-
òûâøóþ ïèòàòåëüíóþ ñðåäó Ñàáóðî (ëèáî ñóñëî-àãàð) íà-
íîñèì 2 ìë âçâåñè êóëüòóðû èñïûòóåìîãî ãðèáà (ãóñòîòîé
5 åäèíèö îïòè÷åñêîãî áàêòåðèàëüíîãî ñòàíäàðòà ìóòíîñ-
òè). Ðàñïðåäåëÿåì âçâåñü ðàâíîìåðíî ïî ïîâåðõíîñòè ñðå-
äû, èçáûòîê óäàëÿåì. ×àøêè ïîäñóøèâàåì 20–30 ìèíóò.
Ðàçìå÷àåì ñåêòîðà (3–6). Â ñåêòîðà ðàçìåùàåì ïî 1 äèñêó
èç êàðòîíà ôèëüòðîâàëüíîãî ÍÄ-ÏÌÏ-1 ÃÎÑÒ 6722-75
(Ïð-âî ÔÁÓÍ ÍÈÈ ýïèäåìèîëîãèè è ìèêðîáèîëîãèè èìå-
íè Ïàñòåðà, Îòäåë íîâûõ òåõíîëîãèé). Íà äèñê íàíîñèì 15
ìêë ðàñòâîðà (èëè ñóñïåíçèè) èñïûòóåìîãî ñîåäèíåíèÿ íà
äèñòèëëèðîâàííîé âîäå èç ðàñ÷¸òà 15 ìêã ïðåïàðàòà íà
êàæäûé äèñê. Ïîäãîòîâëåííûå ÷àøêè ïîìåùàåì â òåðìî-
ñòàò ïðè 26 0Ñ íà 72 ÷àñà. Ðîñò êóëüòóðû êîíòðîëèðóåì

êàæäûå ñóòêè. Ó÷åò ðåçóëüòàòîâ ÷åðåç 72 ÷àñà. Àêòèâíîñòü
îöåíèâàåì ïî âåëè÷èíå çîíû çàäåðæêè ðîñòà êóëüòóðû
ãðèáà âîêðóã äèñêà, â ìì è â ïðîöåíòàõ îò óðîâíÿ àêòèâíî-
ñòè ïðåïàðàòà ñðàâíåíèÿ.

Èññëåäîâàíèÿ ôóíãèñòàòè÷åñêîé àêòèâíîñòè íîâûõ
âåùåñòâ ïðîâîäèì â ïîâòîðÿþùèõñÿ óñëîâèÿõ: èñïîëüçóåì
îäèí øòàìì ìèêðîìèöåòîâ âèäà Penicillium italicum sp. ñ
îäèíàêîâîé ïëîòíîñòüþ ãàçîíà ãðèáíîé êóëüòóðû, ïðè îäè-
íàêîâîì óðîâíå íàãðóçêè äèñêà èñïûòóåìûì âåùåñòâîì
(15 ìêã íà äèñê), ïðåïàðàòû ñðàâíåíèÿ èñïûòûâàåì ïðè òåõ
æå óñëîâèÿõ. Â òàêîé ìîäèôèêàöèè ìåòîäèêà ïîçâîëÿåò
ïîëó÷àòü îáúåêòèâíûå ðåçóëüòàòû îöåíêè àíòèìèêîòè÷åñ-
êîé àêòèâíîñòè íîâûõ ñîåäèíåíèé, ÷òî îñîáåííî âàæíî äëÿ
õèìèêîâ-ñèíòåòèêîâ, òàê êàê îò îáúåêòèâíîñòè ðåçóëüòà-
òîâ èçó÷åíèÿ áèîëîãè÷åñêîé àêòèâíîñòè ñîåäèíåíèÿ çàâè-
ñèò ïðèíÿòèå ðåøåíèÿ î äàëüíåéøèõ íàïðàâëåíèÿõ ñèíòåçà
â êîíêðåòíîì ðÿäó âåùåñòâ. Ìåòîäèêà â íàøåé ìîäèôèêà-
öèè â ïåðåâîäå íà àíãëèéñêèé ÿçûê îïóáëèêîâàíà â âûñîêî-
ðåéòèíãîâîì çàðóáåæíîì æóðíàëå [5].



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2020

   63

 Journal "Veterinaria i kormlenie"

Табл. 1. Диаметр зоны задержки роста Penicillium italicum 

Table 1. Diameter of Penicillium italicum growth delay zone 

Препарат Содержание пре-

парата на диске, мкг 

Величина зоны задержки 

роста культуры, мм 

Нистатин 80 18 

Амфотерицин 20 + 

Интраконазол 20 8 

Кетоконазол 20 17 

Флуконазол 20 + 

Клотримазол 10 12 

Фузидин 10 + 

Феналидон 15 16 

ТИЛТ 15 30 

Фундазол 15 40 
Обозначения: (+) – рост культуры вплотную к диску 

Таблица 2. Фунгистатическая активность органических растворителей и новых соединений (метод диско-

диффузионный), мм 

Table 2. Fungistatic activity of organic solvents and new compounds (disco diffusion method), mm 

Вещество Концентрация вещества в водном растворе в % 

96 90 45 22,5 10,0 2,0 1,0 0,5 0,1 

Спирт этиловый 20 20 12 + + + + + + 

Диметилсульфоксид (ДМСО) 0 + + + + + + + + 

Амид миристиновой кислоты 0 0 0 0 0 12 10 + + 

Амид олеиновой кислоты 0 0 0 0 0 11 10 + + 

Амид пальмитиновой кислоты 0 0 0 0 0 14 10 + + 

Фундазол 0 0 0 0 0 0 0 0 40 

Обозначения: (+) – рост культуры вплотную к диску; (0) – в этой концентрации активность не определяли 

Öåëüþ íàñòîÿùåãî èññëåäîâàíèÿ áûëî îïðåäåëåíèå
ôóíãèñòàòè÷åñêîé àêòèâíîñòè ðÿäà èçâåñòíûõ àíòèìèêî-
òè÷åñêèõ ñðåäñòâ ïðè îïèñàííûõ âûøå óñëîâèÿõ.

Çàäà÷è èññëåäîâàíèÿ:

1. Îïðåäåëèòü óðîâåíü àêòèâíîñòè ïðåïàðàòîâ â îòíî-
øåíèè Penicillium italicum sp ïî ìåòîäèêå îïèñàííîé âûøå.

2. Âûáðàòü ñðåäè èññëåäîâàííûõ ñîåäèíåíèé, ïðèãîä-
íûå äëÿ èñïîëüçîâàíèÿ â êà÷åñòâå ïðåïàðàòîâ ñðàâíåíèÿ.

Ðåçóëüòàòû èññëåäîâàíèÿ

Â òàáëèöå 1 ïðåäñòàâëåíû ðåçóëüòàòû îïðåäåëåíèÿ
ôóíãèñòàòè÷åñêîé àêòèâíîñòè èçó÷åííûõ ñîåäèíåíèé â
îòíîøåíèè Penicillium italicum sp.

Ïðèìå÷àíèå: ïðåïàðàòû ôëóêîíàçîë, êëîòðèìàçîë, èí-
òðàêîíàçîë, êåòîêîíàçîë, ôóçèäèí, íèñòàòèí è àìôîòåðè-

öèí èñïûòàíû â åäèíñòâåííîé êîíöåíòðàöèè (ïðåïàðàòû
èç íàáîðà äëÿ îïðåäåëåíèÿ ÷óâñòâèòåëüíîñòè ìèêðîôëî-
ðû). Ïðåïàðàòû ôëóêîíàçîë, ôóçèäèí è àìôîòåðèöèí â
èñïûòàííûõ êîíöåíòðàöèÿõ íå ïîäàâëÿþò ðîñò Penicillium
italicum. Äëÿ íàøèõ èññëåäîâàíèé ïðèãîäíûìè ñ÷èòàåì
êëîòðèìàçîë è êåòîêîíàçîë, ïîñêîëüêó èõ êîíöåíòðàöèè íà
äèñêàõ 10 è 20 ìêã áëèçêè êîíöåíòðàöèè íîâûõ ñîåäèíå-
íèé, â êîòîðîé ìû îïðåäåëÿåì óðîâåíü èõ ôóíãèñòàòè÷åñ-
êîé àêòèâíîñòè (15 ìêã). Ïðè ïåðâè÷íîì òåñòèðîâàíèè
íîâûõ ñîåäèíåíèé â êà÷åñòâå ïðåïàðàòà ñðàâíåíèÿ âûáðàí
ôóíäàçîë, êàê ïðåïàðàò, ê êîòîðîìó ó Penicillium italicum
÷óâñòâèòåëüíîñòü îñòàåòñÿ âûñîêîé è, ïî íàøèì íàáëþäå-
íèÿì, ñòàáèëüíîé. Ïîìèìî òîãî, ïðåïàðàò ïðèãîäåí â âèäó
ñâîåé êîììåð÷åñêîé äîñòóïíîñòè.

Ïîñêîëüêó çíà÷èòåëüíàÿ ÷àñòü íîâûõ ñîåäèíåíèé íå
ÿâëÿþòñÿ âîäîðàñòâîðèìûìè âåùåñòâàìè, òðåáóåòñÿ èñ-
ïîëüçîâàòü îðãàíè÷åñêèå ðàñòâîðèòåëè. Òàêèå ðàñòâîðèòå-
ëè íå äîëæíû âëèÿòü íà ðåçóëüòàòû îïðåäåëåíèÿ ôóíãèñòà-
òè÷åñêîé àêòèâíîñòè òåñòèðóåìûõ ñîåäèíåíèé, òî åñòü äîë-
æíû áûòü àääèòèâíûìè èëè èíåðòíûìè â îòíîøåíèè ãðèá-
íîé êóëüòóðû. Â Òàáëèöå 2 ïðåäñòàâëåíû ðåçóëüòàòû ôóíãè-
ñòàòè÷åñêîé àêòèâíîñòè âîäíûõ ðàñòâîðîâ ðàçëè÷íîé êîí-
öåíòðàöèè ýòèëîâîãî ñïèðòà è äèìåòèëñóëüôîêñèäà (ÄÌÑÎ)
â îòíîøåíèè Penicillium italicum. Çäåñü æå ïîêàçàíû ðåçóëü-
òàòû îïðåäåëåíèÿ àêòèâíîñòè ñèíòåçèðîâàííûõ íàìè ñîåäè-
íåíèé ðÿäà àìèäîâ æèðíûõ êèñëîò, èñïûòóåìûå ðàñòâîðû
êîòîðûõ ïðèãîòîâëåíû â ïðèñóòñòâèè íåçíà÷èòåëüíîãî êî-
ëè÷åñòâà (50 ìêë) ÄÌÑÎ. Êîëè÷åñòâî ýòîãî ðàñòâîðèòåëÿ
ñîñòàâëÿåò 1% â ðàñòâîðå èñïûòóåìîãî ñîåäèíåíèÿ.

Äàííûå òàáëèöû 2 ïîêàçûâàþò, ÷òî ïðèãîäíûì ðàñòâî-
ðèòåëåì äëÿ íàøèõ èññëåäîâàíèé áèîëîãè÷åñêîé àêòèâíî-
ñòè íîâûõ ñîåäèíåíèé ìîæåò áûòü ÄÌÑÎ, ïîñêîëüêó äàæå
â êîíöåíòðàöèè 90% íå îêàçûâàåò ôóíãèñòàòè÷åñêîãî äåé-
ñòâèÿ â îòíîøåíèè Penicillium italicum. Ðàñòâîðåíèå íîâûõ
âåùåñòâ ìû ïðîâîäèì â ïðèñóòñòâèè âñåãî 1% ÄÌÑÎ.
Íîâûå ñîåäèíåíèÿ ðÿäà àìèäîâ æèðíûõ êèñëîò îáëàäàþò
íåêîòîðîé àíòèìèêîòè÷åñêîé àêòèâíîñòüþ â ðàñòâîðàõ 1 è
2 % êîíöåíòðàöèè.

Òàêèì îáðàçîì, óñòàíîâëåíî, ÷òî ïðè ñêðèíèíãå ôóíãè-
ñòàòè÷åñêîé àêòèâíîñòè ó íîâûõ ñîåäèíåíèé èññëåäîâàíèÿ
ñëåäóåò ïðîâîäèòü â ïîâòîðÿþùèõñÿ óñëîâèÿõ: èñïîëüçî-

âàòü îäèí øòàìì ìèêðîìèöåòîâ, ê ïðèìåðó, âèäà Penicillium
italicum sp. ñ îäèíàêîâîé ïëîòíîñòüþ çàñåâà ãàçîíà ãðèáíîé
êóëüòóðîé, ïðè îäèíàêîâîì óðîâíå íàãðóçêè äèñêà èñïûòó-
åìûì âåùåñòâîì (15 ìêã íà äèñê), â êà÷åñòâå ïðåïàðàòîâ
ñðàâíåíèÿ ïðèìåíÿòü ôóíäàçîë, êëîòðèìàçîë è êåòîêîíàçîë,
à â êà÷åñòâå äîïîëíèòåëüíîãî ðàñòâîðèòåëÿ – äèìåòèëñóëü-
ôîêñèä äî 1% â ðàñòâîðå òåñòèðóåìîãî âåùåñòâà.
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êóð, âîçáóäèòåëåì ðåñïèðàòîðíîãî ìèêîïëàçìîçà ïòèö è
äð. Âñå ýòî âåäåò ê ñåðüåçíûì ýêîíîìè÷åñêèì ïîòåðÿì,
ñâÿçàííûìè ñ ïàäåæîì, âûáðàêîâêîé è ñíèæåíèåì ïðîäóê-
òèâíûõ ïîêàçàòåëåé ïòèöû, óõóäøåíèåì êîíâåðñèè êîðìà
è ïðîâåäåíèåì îçäîðîâèòåëüíî-ïðîôèëàêòè÷åñêèõ ìåðîï-
ðèÿòèé.

Èñïîëüçîâàíèå ðàäèêàëüíûõ ìåð â áîðüáå ñ ãðèïïîì
ïòèö, âûçâàííûì íèçêîïàòîãåííûì âèðóñîì ïîäòèïà Í9N2,
ýêîíîìè÷åñêè íåîáîñíîâàííî, â äàííîì ñëó÷àå âàêöèíà-
öèÿ ÿâëÿåòñÿ íàèáîëåå ýôôåêòèâíûì è öåëåñîîáðàçíûì
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Abstract. When today in the modern world community we
talk about avian influenza, they first of all mean a disease caused
by a highly pathogenic influenza virus type A, subtype H5N1,
which somewhat diverted attention from an equally serious
problem, avian influenza caused by a low pathogenic virus of the
H9N2 subtype, which is widespread throughout the world. The
most widespread low-pathogenic avian influenza virus was
found in Asian countries, especially in China, and the Middle
East and North Africa are also considered to be disadvantaged
regions for H9N2 influenza. The influenza virus of the H9
subtype, despite its low virulence, is capable, against the
background of latent infections and violations of the sanitary-
zootechnical parameters of growing and keeping poultry, to
cause a clinically pronounced manifestation of the disease. With
mixed infections, both viral and bacterial etiology, the H9
influenza virus contributes to the development of respiratory
syndrome in birds, especially in association with viruses of
laryngotracheitis of birds, Newcastle infectious bronchitis of
chickens, the causative agent of respiratory mycoplasmosis of
birds, etc. All this leads to serious economic losses, associated
with mortality, culling and a decrease in the productivity of
poultry, deterioration in feed conversion and the implementation
of health-improving and preventive measures. The use of radical
measures in the fight against avian influenza caused by a low
pathogenic virus of the H9N2 subtype is economically
unreasonable, in this case vaccination is the most effective and
appropriate tool in disease control. The research results presented
in this article show that the use of mono - and associated variants
of inactivated emulsion vaccines "AVIVAC-AI-H9" and
"AVIVAC-ND + AI-H9" induce the formation of protective
level of antibodies to all components in immunized chickens in
30 days after single vaccination and in combination with
veterinary and sanitary, organizational and economic measures
to protect the economy from the introduction of infectious
pathogens of birds, in combination with serological and
virological monitoring, ensure the welfare of enterprises for
avian influenza.

DOI CrossRef:10.30917/ATT-VK-1814-9588-2020-7-17
ÓÄÊ 636.5:636.089

Ãðèïï ïòèö. Ñïåöèôè÷åñêàÿ
ïðîôèëàêòèêà

Ôðîëîâ À.Â.1, âåäóùèé ñïåöèàëèñò
Ïàíêðàòîâ Ñ.Â.1, ê.â.í., çàì. äèðåêòîðà ïî êà÷åñòâó
Ðîæäåñòâåíñêàÿ Ò.Í.1,2, ä.â.í., äèðåêòîð ïî íàóêå1,
çàâåäóþùèé ëàáîðàòîðèåé áîëåçíåé ïòèö2

Íîðêèíà Ñ.Í.1, ê.á.í., äèðåêòîð ïî ïðîèçâîäñòâó
Øåñòîïàëîâ À.Ì.3,4, ä.á.í., ïðîôåññîð, äèðåêòîð
1 Îáùåñòâî ñ îãðàíè÷åííîé îòâåòñòâåííîñòüþ "Íàó÷íî-
ïðîèçâîäñòâåííîå ïðåäïðèÿòèå "ÀÂÈÂÀÊ"
Ñàíêò-Ïåòåðáóðã, avivac@list.ru
2 Ôåäåðàëüíûé íàó÷íûé öåíòð – Âñåðîññèéñêèé íàó÷íî-
èññëåäîâàòåëüñêèé èíñòèòóò ýêñïåðèìåíòàëüíîé
âåòåðèíàðèè èìåíè Ê.È. Ñêðÿáèíà è ß.Ð. Êîâàëåíêî
Ðîññèéñêîé àêàäåìèè íàóê", ÔÃÁÍÓ ÔÍÖ ÂÈÝÂ ÐÀÍ,
Ìîñêâà, admin@viev.ru
3 Åâðàçèéñêîãî èíñòèòóòà çîîíîçíûõ èíôåêöèé
ÔÈÖ ÔÒÌ
4 Ôåäåðàëüíûé Èññëåäîâàòåëüñêèé Öåíòð 
Ôóíäàìåíòàëüíîé è Òðàíñëÿöèîííîé Ìåäèöèíû, 
ã. Íîâîcèáèðñê, ÔÈÖ ÔÒÌ, shestopalov2@mail.ru

Êëþ÷åâûå ñëîâà: Ãðèïï ïòèö, íüþêàñëñêàÿ áîëåçíü,
íèçêîïàòîãåííûé âèðóñ ãðèïïà ïòèö, Í9N2, âûñîêîïàòî-
ãåííûé âèðóñ ãðèïïà ïòèö, Í5N1, äèàãíîñòèêà, ñïåöèôè-
÷åñêàÿ ïðîôèëàêòèêà, âàêöèíà, àíòèãåííàÿ àêòèâíîñòü

Ðåçþìå. Êîãäà â ïðîôåññèîíàëüíîì ñîîáùåñòâå ãîâî-
ðÿò î ãðèïïå ïòèö, â ïåðâóþ î÷åðåäü ïîäðàçóìåâàþò çàáî-
ëåâàíèå, âûçâàííîå âûñîêîïàòîãåííûì âèðóñîì ãðèïïà
òèïà À, ïîäòèïà Í5N1, ÷òî íåñêîëüêî îòâëåêàåò âíèìàíèå
îò íå ìåíåå ñåðüåçíîé ïðîáëåìû, ãðèïïà ïòèö, âûçûâàåìî-
ãî íèçêîïàòîãåííûì âèðóñîì ïîäòèïà H9N2, êîòîðûé èìååò
øèðîêîå ðàñïðîñòðàíåíèå âî âñåì ìèðå. Íàèáîëüøåå ðàñ-
ïðîñòðàíåíèå íèçêîïàòîãåííûé âèðóñ ãðèïïà ïòèö ïîëó-
÷èë â ñòðàíàõ Àçèè, îñîáåííî â Êèòàå, òàêæå íåáëàãîïî-
ëó÷íûìè ðåãèîíàìè ïî ãðèïïó Í9N2 ñ÷èòàþòñÿ Áëèæíèé
Âîñòîê è Ñåâåðíàÿ Àôðèêà.

Âèðóñ ãðèïïà ïîäòèïà Í9, íåñìîòðÿ íà åãî íèçêóþ
âèðóëåíòíîñòü, ñïîñîáåí, íà ôîíå ñêðûòûõ èíôåêöèé è
íàðóøåíèé ñàíèòàðíî-çîîòåõíè÷åñêèõ ïàðàìåòðîâ âûðà-
ùèâàíèÿ è ñîäåðæàíèÿ ïòèöû, âûçûâàòü êëèíè÷åñêè âûðà-
æåííîå ïðîÿâëåíèå áîëåçíè. Ïðè ñìåøàííûõ èíôåêöèÿõ,
êàê âèðóñíîé, òàê è áàêòåðèàëüíîé ýòèîëîãèè, âèðóñ ãðèï-
ïà Í9 ñïîñîáñòâóåò ðàçâèòèþ ó ïòèö ðåñïèðàòîðíîãî ñèí-
äðîìà, îñîáåííî â àññîöèàöèè ñ âèðóñàìè ëàðèíãîòðàõåè-
òà ïòèö, íüþêàñëñêîé áîëåçíè, èíôåêöèîííîãî áðîíõèòà

Ôðîëîâ À.Â.
Frolov A.V.

Ãðèïï ïòèö. Ñïåöèôè÷åñêàÿ ïðîôèëàêòèêà / Ôðîëîâ À.Â. [è äð.] // Âåòåðèíàðèÿ è êîðìëåíèå. - 2020 - ¹7- Ñ.64-66.
Avian Influenza. Specific prevention / Frolov A.V. [and others] // Veterinaria i kormlenie. – 2020. – ¹7. – P. 64-66.

Äëÿ öèòèðîâàíèÿ / For citation



 Æóðíàë "Âåòåðèíàðèÿ è êîðìëåíèå" # 7-2020

   65

 Journal "Veterinaria i kormlenie"

èíñòðóìåíòîì â êîíòðîëå çàáîëåâàíèÿ.
Ïðåäñòàâëåííûå â äàííîé ñòàòüå ðåçóëüòàòû èññëåäî-

âàíèé ïîêàçûâàþò, ÷òî ìîíî- è àññîöèèðîâàííûå âàðèàíòû
èíàêòèâèðîâàííûõ ýìóëüñèîííûõ âàêöèí "ÀÂÈÂÀÊ-ÃÏ-
Í9" è "ÀÂÈÂÀÊ-ÍÁ+ÃÏ-Í9" èíäóöèðóþò ó èììóíèçèðî-
âàííûõ öûïëÿò ôîðìèðîâàíèå ïðîòåêòèâíîãî óðîâíÿ àíòè-
òåë êî âñåì êîìïîíåíòàì ÷åðåç 30 ñóò ïîñëå îäíîêðàòíîé
âàêöèíàöèè è â êîìïëåêñå ñ âåòåðèíàðíî-ñàíèòàðíûìè,
îðãàíèçàöèîííî-õîçÿéñòâåííûìè ìåðîïðèÿòèÿìè ïî îõðà-
íå õîçÿéñòâà îò çàíîñà âîçáóäèòåëåé çàðàçíûõ áîëåçíåé
ïòèö â ñî÷åòàíèè ñ ïðîâåäåíèåì ñåðîëîãè÷åñêîãî è âèðóñî-
ëîãè÷åñêîãî ìîíèòîðèíãà, îáåñïå÷èâàþò áëàãîïîëó÷èå
ïðåäïðèÿòèé ïî ãðèïïó ïòèö.

Ââåäåíèå

Êîãäà ñåãîäíÿ â ñîâðåìåííîì ìèðîâîì ñîîáùåñòâå
ãîâîðÿò î ãðèïïå ïòèö, â ïåðâóþ î÷åðåäü ïîäðàçóìåâàþò
çàáîëåâàíèå, âûçâàííîå âûñîêîïàòîãåííûì âèðóñîì ãðèï-
ïà òèïà À, ïîäòèïà Í5N1, êîòîðûé â 1997 ãîäó â Ãîíêîíãå
ñòàë ïðè÷èíîé ìàññîâîé ýïèçîîòèè "ïòè÷üåãî ãðèïïà" è
âèíîâíèêîì çàáîëåâàíèÿ 18 ÷åëîâåê, ïðèâåäøåãî ê ëåòàëü-
íîìó èñõîäó ó øåñòè èç íèõ.

Â ñåðåäèíå 2003 ãîäà âèðóñ âûñîêîïàòîãåííîãî ãðèïïà
ïòèö (ÂÏÃÏ) ðàñïðîñòðàíèëñÿ çà ïðåäåëû Êèòàÿ âî ìíîãèå
ñòðàíû Þãî-Âîñòî÷íîé Àçèè, ÷òî ïîâëåêëî çà ñîáîé ãè-
áåëü îãðîìíîãî êîëè÷åñòâà ïòèö. Â ïîñëåäóþùåì ðàñøè-
ðåíèå ãðàíèö öèðêóëÿöèè âèðóñà áûëî ñâÿçàíî ñ òåì, ÷òî â
ìàå 2005 ãîäà â Íàöèîíàëüíîì ïðèðîäíîì çàïîâåäíèêå
Îçåðî Êèíãàé íà ñåâåðî-çàïàäå Êèòàÿ âîçíèêëà âñïûøêà
âûñîêîïàòîãåííîãî ãðèïïà ïòèö Í5N1, âûçâàâøàÿ çàðàæå-
íèå è ãèáåëü áîëåå 6000 ïòèö îêîëîâîäíîãî êîìïëåêñà,
ðåçóëüòàòîì ÷åãî ñòàëî äàëüíåéøåå ðàñïðîñòðàíåíèå âèðó-
ñà íà òåððèòîðèè Ñèáèðè, Êàçàõñòàíà è Ìîíãîëèè[1].

Â 2005 ã. âèðóñ ÂÏÃÏ H5N1 ïðîäîëæèë ñâîå ðàñïðîñ-
òðàíåíèå íà çàïàä íà ïðîòÿæåíèè îñåííåãî ñåçîíà â Ñåâåð-
íîì ïîëóøàðèè, è óæå â îêòÿáðå îí áûë âûÿâëåí â Òóðöèè,
à âïîñëåäñòâèè â Õîðâàòèè è Ðóìûíèè, ÷òî ñòàëî ïåðâûìè
ñëó÷àÿìè åãî ðåãèñòðàöèè â Åâðîïå. Ïîÿâëåíèå âèðóñà
H5N1 ÂÏÃÏ â Òóðöèè è Âîñòî÷íîé Åâðîïå ñòàëî ïðåäâå-
ñòèåì áûñòðîãî ðàñïðîñòðàíåíèÿ áîëåçíè ïî âñåé Åâðîïå.
Ê äåêàáðþ 2005 ã. îí äîñòèã ðåãèîíà Ïåðñèäñêîãî çàëèâà,
à ê ôåâðàëþ/ìàðòó 2006 ã. äîáðàëñÿ äî Ñðåäíåãî Âîñòîêà
è Àôðèêè, ê 2007 ãîäó óæå 64 ñòðàíû áûëè íåáëàãîïîëó÷-
íû ïî ãðèïïó H5N1, à êîëè÷åñòâî ïîãèáøåé îò äàííîãî
çàáîëåâàíèÿ äîìàøíåé è äèêîé ïòèöû ïðåâûñèëî 250 ìëí
[2,3 è 4].

Âñå ýòè ñîáûòèÿ íåñêîëüêî îòâëåêëè âíèìàíèå îò íå
ìåíåå ñåðüåçíîé ïðîáëåìû, ãðèïïà ïòèö, âûçûâàåìîãî íèç-
êîïàòîãåííûì âèðóñîì ïîäòèïà H9N2, êîòîðûé èìååò
øèðîêîå ðàñïðîñòðàíåíèå âî âñåì ìèðå. Íàèáîëüøåå ðàñ-
ïðîñòðàíåíèå íèçêîïàòîãåííûé âèðóñ ãðèïïà ïòèö ïîëó-
÷èë â ñòðàíàõ Àçèè, îñîáåííî â Êèòàå, òàê æå íåáëàãîïî-
ëó÷íûìè ðåãèîíàìè ïî ãðèïïó Í9N2 ñ÷èòàþòñÿ Áëèæíèé
Âîñòîê è Ñåâåðíàÿ Àôðèêà.

Âèðóñ ãðèïïà ïîäòèïà Í9, íåñìîòðÿ íà åãî íèçêóþ
âèðóëåíòíîñòü, ñïîñîáåí, íà ôîíå ñêðûòûõ èíôåêöèé è
íàðóøåíèé ñàíèòàðíî-çîîòåõíè÷åñêèõ ïàðàìåòðîâ âûðà-
ùèâàíèÿ è ñîäåðæàíèÿ ïòèöû, âûçûâàòü êëèíè÷åñêè âûðà-

æåííîå ïðîÿâëåíèå áîëåçíè. Ïðè ñìåøàííûõ èíôåêöèÿõ,
êàê âèðóñíîé, òàê è áàêòåðèàëüíîé ýòèîëîãèè  âèðóñ ãðèïïà
Í9 ñïîñîáñòâóåò  ðàçâèòèþ ó ïòèö ðåñïèðàòîðíîãî ñèíäðî-
ìà, îñîáåííî â àññîöèàöèè ñ âèðóñàìè ëàðèíãîòðàõåèòà
ïòèö, íüþêàñëñêîé áîëåçíè, èíôåêöèîííîãî áðîíõèòà êóð,
âîçáóäèòåëåì ðåñïèðàòîðíîãî ìèêîïëàçìîçà ïòèö è äð.
Âñå ýòî âåäåò ê ñåðüåçíûì ýêîíîìè÷åñêèì ïîòåðÿì, ñâÿçàí-
íûìè ñ ïàäåæîì, âûáðàêîâêîé è ñíèæåíèåì ïðîäóêòèâíûõ
ïîêàçàòåëåé ïòèöû, óõóäøåíèåì êîíâåðñèè êîðìà è ïðîâå-
äåíèåì îçäîðîâèòåëüíî-ïðîôèëàêòè÷åñêèõ ìåðîïðèÿòèé.

Èñïîëüçîâàíèå ðàäèêàëüíûõ ìåð â áîðüáå ñ ãðèïïîì
ïòèö, âûçâàííûì íèçêîïàòîãåííûì âèðóñîì ïîäòèïà Í9N2,
ýêîíîìè÷åñêè íåîáîñíîâàííî, â äàííîì ñëó÷àå âàêöèíà-
öèÿ ÿâëÿåòñÿ íàèáîëåå ýôôåêòèâíûì è öåëåñîîáðàçíûì
èíñòðóìåíòîì â êîíòðîëå çàáîëåâàíèÿ. Ìíîãèå ñòðàíû
(Ïàêèñòàí, Èðàí, Èçðàèëü, Êîðåÿ, ÊÍÐ è äð.) èñïîëüçóþò
ñòðàòåãèþ ïðîôèëàêòè÷åñêîé èììóíèçàöèè ïðîòèâ ãðèïïà
Í9 ñ öåëüþ óìåíüøåíèÿ ýêîíîìè÷åñêèõ ðèñêîâ ðåíòàáåëü-
íîãî âåäåíèÿ îòðàñëè è áîðüáû ñ èíôåêöèåé [5].

Äëÿ ñòàáèëèçàöèè ñëîæèâøåéñÿ ñèòóàöèè âàæíî èñ-
ïîëüçîâàíèå ïðåïàðàòîâ íà îñíîâå àíòèãåííîçíà÷èìûõ
øòàììîâ âèðóñà ãðèïïà ïîäòèïà H9N2, íàèáîëåå ýïèçîî-
òè÷åñêè àêòóàëüíûõ äëÿ îïðåäåëåííûõ ðåãèîíîâ.

Îñíîâûâàÿñü íà ñåêâåíèðîâàíèè ãåíà ãåìàããëþòèíè-
íà, âûäåëåííûå íà òåððèòîðèÿõ Àçèè, Åâðîïû è Àôðèêè
âèðóñû ãðèïïà ïîäòèïà H9N2 îáúåäèíåíû â íåñêîëüêî
áàçîâûõ ãåíåòè÷åñêèõ ëèíèé, ïðåäñòàâëåííûõ øòàììàìè-
ïðîòîòèïàìè: A/quail/Hong Kong/G1/97 (G1-like), A/duck/
Hong Kong/Y280/9 (Y280-like), AChicken/Beijing/1/94 (BJ94-
like) è A/chicken/Korea/38349-P96323/96 (Korean-like) [6].

Â ÐÔ öèðêóëÿöèþ âèðóñîâ ãðèïïà ïîäòèïà H9N2 ðåãè-
ñòðèðóþò ñ 2002 ã. Îäíàêî, âûäåëåííûå äî 2018 ã èçîëÿòû
áûëè îòíåñåíû ê ëèíèÿì BJ94-like è Y280-like, à, íà÷èíàÿ
ñ 2018ã, â Äàëüíåâîñòî÷íîì è Âîñòî÷íî-Ñèáèðñêîì ðåãèî-
íàõ âûäåëåíî íåñêîëüêî èçîëÿòîâ âèðóñà ãåíåòè÷åñêîé
ëèíèè G1-like, êîòîðûå ïîëó÷èëè øèðîêîå ðàñïðîñòðàíå-
íèå íà òåððèòîðèè Àçèàòñêîé ÷àñòè ÐÔ è áëèçëåæàùèõ
ñòðàí ñ ìàíèôåñòàöèåé â Åâðîïåéñêóþ ÷àñòü [7].

Â äàííîé ðàáîòå ïðåäñòàâëåíû ðåçóëüòàòû èñïûòàíèé
îòå÷åñòâåííîé ìîíîâàëåíòíîé âàêöèíû ïðîòèâ ãðèïïà ïòèö,
èçãîòîâëåííîé íà îñíîâå íèçêîâèðóëåíòíîãî âèðóñà ãðèï-
ïà ïòèö (ÃÏ) ïîäòèïà Í9N2 ãåíåòè÷åñêîé ëèíèè G1-like, â
ñðàâíåíèè ñ àññîöèèðîâàííûì åå âàðèàíòîì ñ äîáàâëåíè-
åì àíòèãåíà âèðóñà íüþêàñëñêîé áîëåçíè (ÍÁ).

Äëÿ ïîëó÷åíèÿ àíòèãåíîâ èñïîëüçîâàëè âèðóñû ãðèïïà
ïòèö, øòàìì A/chicken/Siberia/03/2018 (H9N2) è íüþêàñë-
ñêîé áîëåçíè, øòàìì "Ëà-Ñîòà". Èíàêòèâàöèþ áèîëîãè-
÷åñêîãî ìàòåðèàëà ïðîâîäèëè ôîðìàëèíîì, îáðàçöû àíòè-
ãåíîâ ýìóëüãèðîâàëè ñ ìàñëÿíûì àäúþâàíòîì ISA-70 â
ñîîòíîøåíèè 30:70.

Áûëî èçãîòîâëåíî 2 âàðèàíòà èíàêòèâèðîâàííûõ ýìóëü-
ñèîííûõ âàêöèí:

– îáðàçåö   ¹ 1, ïðîòèâ íèçêîïàòîãåííîãî ãðèïïà ïòèö
– "ÀÂÈÂÀÊ-ÃÏ-Í9",

– îáðàçåö ¹ 2, ïðîòèâ íèçêîïàòîãåííîãî ãðèïïà ïòèö è
íüþêàñëñêîé áîëåçíè "ÀÂÈÂÀÊ- ÍÁ+ÃÏ-Í9".

Âñå îáðàçöû âàêöèí áûëè èññëåäîâàíû íà ñòåðèëü-

Таблица 1. Динамика формирования антител после применения вакцин  «АВИВАК-ГП-Н9», «АВИВАК-НБ+ГП-Н9» 

Table 1. Dynamics of antibody formation after vaccine administration AVIVAC-AI-H9, AVIVAC-ND + AI-H9. 

№ 

групп

ы 

Наименование 

 вакцины 

Среднегрупповой титр антител в РТГА,  log2, к вирусам 

ГП НБ 

до I 

иммуниз

ации 

через 30 сут 

после I 

иммунизации  

через 28 сут 

после II 

иммунизации  

до I 

иммуниз

ации 

через 30 сут 

после I 

иммунизации  

через 28 сут 

после II 

иммунизации  

1 АВИВАК-ГП-Н9 0 10,0 11,0 0 0 0 

2 АВИВАК- НБ+ГП-Н9 0 9,0 11,0 0 11,0 13,0 

3 КОНТРОЛЬ 0 0 0 0 0 0 
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íîñòü, âÿçêîñòü è áåçâðåäíîñòü ñîãëàñíî îáùåïðèíÿòûì
ìåòîäàì.

Äëÿ îïðåäåëåíèÿ àíòèãåííîé àêòèâíîñòè áûëî ñôîð-
ìèðîâàíî 3 ãðóïïû ÑÏÔ-öûïëÿò ÿè÷íîãî êðîññà WHITE
LEGHORNS 34-ñóòî÷íîãî âîçðàñòà ïî 10 ãîëîâ â êàæäîé:

– ïòèö ïåðâîé ãðóïïû èììóíèçèðîâàëè ìîíîâàêöèíîé
"ÀÂÈÂÀÊ-ÃÏ-Í9",

– ïòèö âòîðîé ãðóïïû – àññîöèèðîâàííîé âàêöèíîé
"ÀÂÈÂÀÊ-ÍÁ+ÃÏ-Í9". Âàêöèíó ââîäèëè â îáúåìå 0,5 ñì3

ïîäêîæíî, â îáëàñòü ñðåäíåé òðåòè øåè.
– ïòèö òðåòüåé ãðóïïû íå èììóíèçèðîâàëè – èíòàêò-

íûé êîíòðîëü.
×åðåç 30 ñóò ïîñëå ïåðâîé âàêöèíàöèè, ïòèö ïåðâîé è

âòîðîé ãðóïïû ðåâàêöèíèðîâàëè àíàëîãè÷íûìè âàêöèíà-
ìè òåì æå ìåòîäîì è òîé æå äîçèðîâêå, ÷òî è â ïåðâûé ðàç.

Êðîâü äëÿ ñåðîëîãè÷åñêèõ èññëåäîâàíèé îò ïòèö ïîëó-
÷àëè çà ñóòêè äî è ÷åðåç 30 ñóò ïîñëå ïåðâîé, à òàêæå ÷åðåç
28 ñóò ïîñëå âòîðîé èììóíèçàöèè. Òèòð àíòèòåë ê âèðóñàì
ÃÏ è ÍÁ îïðåäåëÿëè â ÐÒÃÀ ïî îáùåïðèíÿòîé ìåòîäèêå â
ñîîòâåòñòâèè ñ ÌÓ ¹ 988 îò 23.06.1997ã; ÌÐ îò 17.11.2008ã.
Çà ïîëîæèòåëüíûé ðåçóëüòàò ïðèíèìàëè òèòð àíòèòåë ê
âèðóñàì ÃÏ è ÍÁ , èìåþùèé çíà÷åíèå íå íèæå 4,0 log

2
.

Èçãîòîâëåííûå èíàêòèâèðîâàííûå ýìóëüñèîííûå âàê-
öèíû ïðåäñòàâëÿëè ñîáîé îäíîðîäíóþ ýìóëüñèþ áåëîãî
öâåòà, èìåëè íåîáõîäèìóþ ñòàáèëüíîñòü è âÿçêîñòü, áûëè
ñòåðèëüíûìè è áåçâðåäíûìè – ïîëíîñòüþ ñîîòâåòñòâîâàëè
êëàññó ïîäîáíûõ ïðåïàðàòîâ.

 Äàííûå ïî îïðåäåëåíèþ óðîâíÿ àíòèòåë â ñûâîðîòêàõ
êðîâè ïòèö îïûòíûõ è êîíòðîëüíîé ãðóïïû ïðåäñòàâëåíû
â òàáëèöå 1.

Êàê âèäíî èç äàííûõ òàá. 1, ñïåöèôè÷åñêèå àíòèòåëà ê
âèðóñàì ÃÏ è ÍÁ â ñûâîðîòêàõ êðîâè öûïëÿò îïûòíûõ è
êîíòðîëüíîé ãðóïï, ïîëó÷åííûõ äî èììóíèçàöèè, îáíàðó-
æåíû íå áûëè, òî åñòü òèòð àíòèòåë ê äàííûì âîçáóäèòåëÿì
íàõîäèëñÿ â àáñîëþòíî îòðèöàòåëüíûõ çíà÷åíèÿõ.

×åðåç 30 ñóò ïîñëå ïåðâîé èììóíèçàöèè ó öûïëÿò
ïåðâîé ãðóïïû, ïðèâèòûõ ìîíîâàëåíòíûì îáðàçöîì âàê-
öèíû "ÀÂÈÂÀÊ-ÃÏ-Í9", è öûïëÿò âòîðîé ãðóïïû ïðèâè-
òûõ àññîöèèðîâàííîé âàêöèíîé "ÀÂÈÂÀÊ- ÍÁ+ÃÏ-Í9",
òèòð àíòèòåë ê ÂÃÏ âûðîñ äî ïðîòåêòèâíûõ çíà÷åíèé è
ñîñòàâèë 10,0 è 9,0 log

2
, ñîîòâåòñòâåííî. ×åðåç 28 ñóò ïîñëå

ðåâàêöèíàöèè â îáåèõ ãðóïïàõ íàáëþäàëñÿ äàëüíåéøèé
ïðèðîñò àíòèòåë, ïðè÷åì ñðåäíåãðóïïîâîé òèòð ê ÂÃÏ ó
ïòèö, êàê â ïåðâîé, òàê âòîðîé ãðóïïàõ áûë âûÿâëåí â
îäèíàêîâûõ çíà÷åíèÿõ 11,0 log

2
.

Ïðè èññëåäîâàíèè ñûâîðîòîê êðîâè ïòèö âòîðîé ãðóï-
ïû íà íàëè÷èå ñïåöèôè÷åñêèõ àíòèòåë ê âèðóñó ÍÁ ÷åðåç 30
ñóò ïîñëå ïåðâîé èììóíèçàöèè ñðåäíåãðóïïîâîé òèòð àí-
òèòåë ñîñòàâèë 11,0 log

2
, ÷åðåç 28 ñóò. ïîñëå âòîðîé èììó-

íèçàöèè íàáëþäàëè óâåëè÷åíèå çíà÷åíèÿ òèòðà 13,0 log
2
.

Ïðè ýòîì òèòðû àíòèòåë ê âèðóñàì ÃÏ è ÍÁ â ñûâîðîò-
êàõ êðîâè ïòèö êîíòðîëüíîé ãðóïïû íà ìîìåíò íà÷àëà è
çàâåðøåíèÿ îïûòà íàõîäèëèñü â îòðèöàòåëüíûõ çíà÷åíèÿõ.

Êðîìå óêàçàííûõ ñåðîëîãè÷åñêèõ ìåòîäîâ, äëÿ ïðî-
âåäåíèÿ ìîíèòîðèíãà ÍÏÏ "ÀÂÈÂÀÊ" èñïîëüçóåò äèàã-
íîñòè÷åñêèå íàáîðû äëÿ âûÿâëåíèÿ àíòèòåë ê âèðóñó ãðèï-
ïà ïòèö ìåòîäîì ÈÔÀ - "IDEXX", "ÀÂÈÂÀÊ - ÈÔÀ -
Ãðèïï". Äàííûå íàáîðû ñïåöèôè÷íû êî âñåì øòàììàì
âèðóñà ãðèïïà ïòèö òèïà À è óñïåøíî èñïîëüçóåòñÿ äëÿ
êîíòðîëÿ [8].

      Âûâîäû

1. Àíàëèç âûøåèçëîæåííûõ ðåçóëüòàòîâ ïîçâîëÿåò çàê-
ëþ÷èòü, ÷òî ïðåäñòàâëåííûå îáðàçöû ìîíî- è àññîöèèðî-
âàííûõ èíàêòèâèðîâàííûõ ýìóëüñèîííûõ âàêöèí "ÀÂÈ-
ÂÀÊ-ÃÏ-Í9" è "ÀÂÈÂÀÊ-ÍÁ+ÃÏ-Í9" èíäóöèðóþò ó èì-
ìóíèçèðîâàííûõ öûïëÿò ôîðìèðîâàíèå ïðîòåêòèâíîãî
óðîâíÿ àíòèòåë êî âñåì êîìïîíåíòàì ÷åðåç 30 ñóò ïîñëå
îäíîêðàòíîé âàêöèíàöèè.

2. ×åðåç 28 ñóò ïîñëå ðåâàêöèíàöèè ïîäîïûòíûõ ïòèö
çíà÷åíèÿ òèòðîâ àíòèòåë óâåëè÷èâàþòñÿ, ÷òî ïîçâîëÿåò
ñäåëàòü âûâîä î áóñòåðíîì ýôôåêòå, ñïîñîáñòâóþùåì ôîð-
ìèðîâàíèþ áîëåå äëèòåëüíîãî íàïðÿæåííîãî èììóíèòåòà.

3. Ïðèìåíåíèå ïðåïàðàòîâ ñïåöèôè÷åñêîé çàùèòû â
êîìïëåêñå âåòåðèíàðíî-ñàíèòàðíûõ, îðãàíèçàöèîííî-õî-
çÿéñòâåííûõ ìåðîïðèÿòèé ïî îõðàíå õîçÿéñòâà îò çàíîñà
âîçáóäèòåëåé çàðàçíûõ áîëåçíåé ïòèö â ñî÷åòàíèè ñ ïðîâå-
äåíèåì ñåðîëîãè÷åñêîãî è âèðóñîëîãè÷åñêîãî ìîíèòîðèí-
ãà, îáåñïå÷èâàþò áëàãîïîëó÷èå ïðåäïðèÿòèé ïî ãðèïïó
ïòèö.
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òîâàÿ ìèêðîñêîïèÿ

Ðåçþìå. Ðàíåå íåèçâåñòíûé ñòðóêòóðíûé êîìïîíåíò â
âèäå îïòè÷åñêè  ãîìîãåííîãî îêñèôèëüíîãî ñëîÿ ñ ÷åòêèìè
ãðàíèöàìè è ãëàäêîé  ïîâåðõíîñòüþ  íàä ìàññîé êëåòîê
ïåðåäíåãî ýïèòåëèÿ  ðîãîâèöû âïåðâûå áûë çàôèêñèðîâàí
íàìè â ïðåïàðàòàõ êðèîñòàòíûõ ñðåçîâ ðîãîâèöû, îêðà-
øåííûõ ãåìàòîêñèëèíîì è ýîçèíîì. Äàëüíåéøåå èçó÷åíèå
ïðåïàðàòîâ  âûÿâèëî íåîäíîðîäíîñòü ïîãëîùåíèÿ êðàñèòå-
ëåé íà óðîâíå ãîìîãåííîãî ñëîÿ. Ñîïîñòàâëåíèå  èçâåñòíûõ
çàêîíîìåðíîñòåé ãèñòîãåíåçà ýïèòåëèàëüíûõ òêàíåé  ñ ðå-
çóëüòàòàìè ñîáñòâåííûõ íàáëþäåíèé ïîçâîëèëî ïðåäïîëî-
æèòü êëåòî÷íóþ ñòðóêòóðó ñëîÿ, ÷òî ìîòèâèðîâàëî ïðîâå-
äåíèå ìèêðîñêîïè÷åñêîãî èññëåäîâàíèÿ ïåðåäíåãî ýïèòå-
ëèÿ â ýêñïåðèìåíòå. Ìàòåðèàë èññëåäîâàíèÿ: êðèîôèêñè-
ðîâàííàÿ ðîãîâèöà êàäàâåðíûõ ãëàç sus scrofa domesticus
(ñâèíüè äîìàøíåé). Ìåòîä èññëåäîâàíèÿ: ñâåòîâàÿ ìèêðî-
ñêîïèÿ. Ìîäåëü ýêñïåðèìåíòà. Â ýêñïåðèìåíòå èñïîëüçî-
âàí ýôôåêò èçìåíåíèÿ îáúåìà êëåòêè, çàâèñèìûé îò pH
âíóòðèêëåòî÷íîé  ñðåäû. Â êà÷åñòâå ðåàêòèâà âîçäåéñòâèÿ
íà ãîìîãåííûé îêñèôèëüíûé ñëîé  áûë âûáðàí 4% ðàñòâîð
íàòðèÿ ãèäðîêàðáîíàòà (NaHCO

3
), 1–2 êàïëè êîòîðîãî íà-

íîñèëè íà ñðåç, îæèäàÿ  ïîëó÷èòü íàáóõàíèå ãîìîãåííîãî
ñëîÿ,  è ÷åðåç 1–2 ìèíóòû ïîêðûâàëè 0,1% âîäíûì ðàñòâî-
ðîì ìåòèëåíîâîãî ñèíåãî. Ðåçóëüòàò. Â ðåçóëüòàòå ýêñïåðè-
ìåíòà áûëî óñòàíîâëåíî, ÷òî îïòè÷åñêè ãîìîãåííûé îêñè-
ôèëüíûé ñëîé â îñíîâíîì ñîñòîèò èç ðÿäîâ êëåòîê, èñõîäíî
íàõîäÿùèõñÿ â ñæàòîì ñîñòîÿíèè. Êëåòêè  epithelium anterior,
òðàäèöèîííî îáîçíà÷àåìûå êàê  "ïëîñêèå êëåòêè ïîâåðõ-
íîñòíîãî ñëîÿ",  çàíèìàþò âñåãî ëèøü  ïðîìåæóòî÷íîå
ïîëîæåíèå, ðàñïîëàãàÿñü ïîä ñæàòûìè  ðÿäàìè  ýïèòåëè-
àëüíûõ êëåòîê.  Ðåçóëüòàò èññëåäîâàíèÿ ïîäòâåðæäàåò áî-
ëåå ñëîæíîå ñòðîåíèå ïåðåäíåãî ýïèòåëèÿ ðîãîâèöû ïî
ñðàâíåíèþ ñ èçâåñòíûì îïèñàíèåì, ïîëó÷åííûì ïî  ïðåïà-

ðàòàì, ìàòåðèàë äëÿ êîòîðûõ áûë ïîäâåðãíóò õèìè÷åñêîé
ôèêñàöèè.  Èññëåäîâàíèå epithelium anterior cornea  íåîáõî-
äèìî ïðîäîëæèòü.

Ââåäåíèå

Ðîãîâèöà æèâîòíûõ è ÷åëîâåêà ÿâëÿåòñÿ óíèêàëüíîé
áèîëîãè÷åñêîé ëèíçîé, îáåñïå÷èâàþùåé ïðåëîìëåíèå ýëåê-
òðîìàãíèòíûõ âîëí è ïðîíèêíîâåíèå ñâåòà â ïîëîñòü ãëàçà.
Å¸ îïòè÷åñêèå ñâîéñòâà âî ìíîãîì îïðåäåëÿþòñÿ ñòðîåíè-
åì ôðîíòàëüíîé ïîâåðõíîñòè, ôîðìèðóþùåéñÿ ïåðåäíèì
ýïèòåëèåì (10–20% òîëùèíû ðîãîâèöû), êîòîðûé ìîðôî-
ëîãè÷åñêè ïðåäñòàâëÿåò ñîáîé âèäîèçìåíåííóþ êîíúþíê-
òèâó (ñînjunctiva cornea), ïðîçðà÷íóþ è ñòîëü òåñíî ñðà-
ùåííóþ ñ ðîãîâèöåé (ò.å. ñ ïðîçðà÷íîé ÷àñòüþ ôèáðîçíîé
îáîëî÷êè ãëàçà), ÷òî å¸ ñî âðåìåíåì ñòàëè ðàññìàòðèâàòü
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Abstract. The previously unknown structural component 

in the form of an optically homogeneous oxyphilic layer with 
clear boundaries and a smooth surface above the mass of cells 
of the anterior corneal epithelium was first detected by us in 
preparations of cryostat sections of the cornea stained with 
hematoxylin and eosin. Further study of the preparations revealed 
heterogeneity of dye absorption at the level of the homogeneous 
layer. Comparison of the known patterns of histogenesis of 
epithelial tissues with the results of our own observations 
allowed us to assume the cellular structure of the layer, which 
served as a motive for the study of the anterior epithelium in the 
experiment. Research material: cryo-fixed cornea of cadaver 
eyes of domestic pig sus scrofa domesticus. Ìethod of research: 
light microscopy. Model of the experiment. The experiment 
used the effect of changing the volume of the cell, depending on 
the pH of the intracellular environment. A 4% solution of 
sodium bicarbonate (NaHCO3) was chosen as a reagent for 
acting on a homogeneous oxyphilic layer, 1-2 drops of which 
were applied to a section, expecting to obtain a swelling of the 
homogeneous layer, and after 1-2 minutes, they were covered 
with a 0.1% aqueous solution of methylene blue. Result. As a 
result of the experiment, it was found that the optically 
homogeneous oxyphilic layer mainly consists of compressed 
rows of cells with horizontally elongated nuclei. Epithelium 
anterius cells, traditionally referred to as" flat surface layer 
cells", occupy only an intermediate position, located under 
compressed rows of epithelial cells. The result of the study 
confirms a more complex structure of the anterior corneal 
epithelium compared to the known description obtained from 
preparations for which the material was subjected to chemical 
fixation. The study of the epithelium of the anterior cornea must 
be continued.

Õîìÿêîâà Í.Â.
Khomyakova N.
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êàê ÷àñòü ðîãîâèöû (epithelium anterius cornea) [1,2]. Èçâå-
ñòíîå ñòðîåíèå ïåðåäíåãî ýïèòåëèÿ ðîãîâèöû, îñíîâàííîå
íà îïèñàíèè ïðåïàðàòîâ, ìàòåðèàë äëÿ êîòîðûõ áûë ïîä-
âåðãíóò õèìè÷åñêîé ôèêñàöèè, ïðåäïîëàãàåò íàëè÷èå òîëü-
êî òðåõ ñëîåâ êëåòîê: áàçàëüíîãî, ñîñòîÿùåãî èç îäíîãî
ðÿäà áóëàâîâèäíûõ êëåòîê, ñðåäíåãî –  èç 2–3 ðÿäîâ êðûëî-
âèäíûõ êëåòîê è ïîâåðõíîñòíîãî ñëîÿ, ñîñòîÿùåãî èç 3–4
ðÿäîâ ïëîñêèõ êëåòîê [3,4,5,6,7,8,9]. Èìåííî òàêîå ïðåä-
ñòàâëåíèå î ñòðîåíèè ïåðåäíåãî ýïèòåëèÿ ëåæèò â îñíîâå

Ðèñóíîê 3. Ìèêðîôîòîãðàôèÿ ïðåïàðàòà ñàãèòòàëüíîãî
êðèîñòàòíîãî ñðåçà ðîãîâèöû. Ñâåòîâàÿ ìèêðîñêîïèÿ. x 400.
Îêîí÷àíèå  ýêñïåðèìåíòà. Îáîçíà÷åíèÿ: à - ñòðîìà ðîãîâè-
öû, b - áàçàëüíàÿ ìåìáðàíà, ñ - êëåòêè ïåðåäíåãî ýïèòåëèÿ, d
- ðÿäû  óäëèíåííûõ â ãîðèçîíòàëüíîì ìåðèäèàíå êëåòîê ñ
âûòÿíóòûìè (ïàëî÷êîâèäíîé ôîðìû) ÿäðàìè.
Figure 3. Micrograph of a sagittal section of the cornea. Light
microscopy x 400.  The end of the experiment. Designations: a-
stroma of the cornea, b-basement membrane, c-epithelial cells,  d
- rows of cells with horizontally elongated nuclei.

Ðèñóíîê 1. Ìèêðîôîòîãðàôèÿ ïðåïàðàòà ñàãèòòàëüíîãî
êðèîñòàòíîãî ñðåçà ðîãîâèöû. Îêðàñêà  ìåòèëåíîâûì
ñèíèì. Ñâåòîâàÿ ìèêðîñêîïèÿ. x 400. Îáîçíà÷åíèÿ: à -
ñòðîìà ðîãîâèöû, b - áàçàëüíàÿ ìåìáðàíà, ñ - êëåòêè
ïåðåäíåãî ýïèòåëèÿ, ñòðåëêàìè îáîçíà÷åí îïòè÷åñêè
ãîìîãåííûé ñëîé.   Íà óâåëè÷åííîì ôðàãìåíòå  âûäåëåíû
îâàëüíîé ôîðìû îáúåêòû.
Figure 1. Micrograph of a sagittal section of the cornea. Stained
with methylene blue. Light microscopy x 400. Designations: a-
stroma of the cornea, b-basement membrane, c-epithelial cells,
arrows indicate an optically homogeneous layer. Oval objects
are highlighted on the  enlarged fragment.

Ðèñóíîê 2. Ìèêðîôîòîãðàôèÿ ïðåïàðàòà ñàãèòòàëüíîãî 
êðèîñòàòíîãî ñðåçà ðîãîâèöû.  Ñâåòîâàÿ ìèêðîñêîïèÿ. x 
400.  Íà÷àëî ýêñïåðèìåíòà:  ïðåïàðàò  îáðàáîòàí 4%
ðàñòâîðîì NaHCO3, îêðàøåí 0,1% âîäíûì ðàñòâîðîì 
ìåòèëåíîâîãî ñèíåãî (îáúÿñíåíèå â òåêñòå). Îáîçíà÷åíèÿ: à 
- ñòðîìà ðîãîâèöû, b - áàçàëüíàÿ ìåìáðàíà, ñ - êëåòêè 
ïåðåäíåãî ýïèòåëèÿ, ñòðåëêàìè îáîçíà÷åí ãèñòîëîãè÷åñêèé 
êîìïîíåíò ñ ÷åòêèìè ãðàíèöàìè â âèäå ëåíòû ñ åäâà 
óëîâèìîé  ãîðèçîíòàëüíîé èñ÷åð÷åííîñòüþ âíóòðè ñëîÿ. 
Figure 2. Micrograph of a sagittal section of the cornea. Light 
microscopy x 400.  Beginning of the experiment: the preparation 
was treated with 4% NaHCO3 solution, stained with 0.1% 
aqueous solution methylene blue (explanations in the text).  
Designations: a-stroma of the cornea, b-basement membrane, c-
epithelial cells,  the  arrows indicates the histological component 
with clear borders in the form of a tape.

îáñóæäåíèÿ îñíîâîïîëàãàþùèõ âîïðîñîâ ôèçèîëîãèè è
ïàòîëîãèè ïîâåðõíîñòè ðîãîâèöû [10,11,12].

Â òîæå âðåìÿ èçâåñòíî, ÷òî ìèêðîñêîïè÷åñêîå ñòðîå-
íèå ôèêñèðîâàííîé òêàíè âñåãäà, â òîé èëè èíîé ìåðå,
ÿâëÿåòñÿ àðòåôàêòîì, ïîñêîëüêó ñîïðîâîæäàåòñÿ óïëîòíå-
íèåì èëè ñæàòèåì òêàíè (äî 40%) [13]. Êðîìå òîãî, óïëîò-
íÿþùèå æèäêîñòè âëèÿþò íà ýïèòåëèé ðàíüøå è ñèëüíåå,
÷åì íà îñòàëüíûå áîëåå ãëóáîêèå ÷àñòè, à äàëüíåéøàÿ
îáðàáîòêà ôèêñèðîâàííîãî ìàòåðèàëà (ïðîìûâêà â ïðî-
òî÷íîé âîäå â òå÷åíèå íåñêîëüêèõ ÷àñîâ,  îáåçâîæèâàíèå
ïóòåì ïðîâîäêè â  ðàñòâîðàõ ñïèðòîâ  âîçðàñòàþùåé êîí-
öåíòðàöèåé: 70%, 80%, 90% è 100% – äî 24 ÷àñîâ, óïëîòíå-
íèå ïóòåì çàëèâêè â ïàðàôèí è äåïàðàôèíèçàöèÿ ñ èñïîëü-
çîâàíèåì   ðàñòâîðèòåëåé, îêðàñêà, ïðîìûâàíèå âîäîé)
ìîæåò äî íåóçíàâàåìîñòè âèäîèçìåíÿòü ñòðóêòóðó ýïèòå-
ëèàëüíîé òêàíè, äåëàÿ íåâîçìîæíûì âèçóàëèçàöèþ è ïîä-
ñ÷åò ðÿäîâ ïîâåðõíîñòíûõ êëåòîê, èìåþùèõ çíà÷åíèå, â
÷àñòíîñòè, äëÿ îöåíêè ðåïàðàòèâíîé ñïîñîáíîñòè ýïèòåëè-
àëüíîé òêàíè [14,15].

Èçìåíåíèå ïîðÿäêà ïðèãîòîâëåíèÿ  ãèñòîëîãè÷åñêèõ
ïðåïàðàòîâ ñ öåëüþ èññëåäîâàíèÿ ñòðóêòóðû ïåðåäíåãî
ýïèòåëèÿ ðîãîâèöû, çàìåíà õèìè÷åñêîé ôèêñàöèè ìàòåðè-
àëà íà êðèîôèêñàöèþ, äàëî íàì âîçìîæíîñòü çàôèêñèðî-
âàòü ðàíåå íåèçâåñòíûé ãèñòîëîãè÷åñêèé êîìïîíåíò íå-
ïîñðåäñòâåííî íàä ñëîåì ïëîñêèõ êëåòîê â âèäå ãîìîãåí-
íîãî îêñèôèëüíîãî ñëîÿ ñ ÷åòêèìè ãðàíèöàìè è ãëàäêîé
ïîâåðõíîñòüþ [16]. Äàëüíåéøåå èçó÷åíèå ïðåïàðàòîâ  âû-
ÿâèëî íåîäíîðîäíîñòü ïîãëîùåíèÿ êðàñèòåëåé íà óðîâíå
ãîìîãåííîãî ñëîÿ. Ñîïîñòàâëåíèå  èçâåñòíûõ çàêîíîìåð-
íîñòåé ãèñòîãåíåçà ýïèòåëèàëüíûõ òêàíåé  ñ ðåçóëüòàòàìè
ñîáñòâåííûõ íàáëþäåíèé ïîçâîëèëî ïðåäïîëîæèòü êëå-
òî÷íóþ ñòðóêòóðó ñëîÿ,  ÷òî ìîòèâèðîâàëî ïðîâåäåíèå
èññëåäîâàíèÿ ïåðåäíåãî ýïèòåëèÿ â ýêñïåðèìåíòå.

Öåëü: ìèêðîñêîïè÷åñêîå èññëåäîâàíèå ïåðåäíåãî ýïè-
òåëèÿ ðîãîâèöû â  ýêñïåðèìåíòå

Ìàòåðèàë è ìåòîäû

Èññëåäîâàíèå ïðîâåäåíî íà êàäàâåðíûõ ãëàçàõ sus scrofa
domesticus (ñâèíüè äîìàøíåé). Ýíóêëåàöèÿ ïðîâîäèëàñü
÷åðåç 30 ìèí. ïîñëå çàáîÿ æèâîòíîãî. Ãëàçà ïîìåùàëèñü â
êîíòåéíåð, óâëàæíÿëèñü ïðåïàðàòîì èñêóññòâåííîé ñëåçû
è òðàíñïîðòèðîâàëèñü â ãèñòîëîãè÷åñêóþ ëàáîðàòîðèþ.
Ñðåçû ðîãîâèöû òîëùèíîé » 5 ìêì ïîëó÷åíû íà êðèîñòàòå
HESTION (Àâñòðàëèÿ).
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Êîíòðîëüíûì îáðàçöîì ñëóæèë ïðåïàðàò  êðèîñòàòíî-
ãî ñðåçà ðîãîâèöû, îêðàøåííûé 0,1% âîäíûì ðàñòâîðîì
ìåòèëåíîâîãî ñèíåãî.

Â ýêñïåðèìåíòå èñïîëüçîâàí ýôôåêò èçìåíåíèÿ îáúå-
ìà êëåòêè,  çàâèñèìûé îò pH âíóòðèêëåòî÷íîé  ñðåäû. Â
êà÷åñòâå ðåàêòèâà âîçäåéñòâèÿ íà ãîìîãåííûé îêñèôèëü-
íûé ñëîé áûë âûáðàí 4% ðàñòâîð íàòðèÿ ãèäðîêàðáîíàòà
(NaHCO

3
), 1–2 êàïëè êîòîðîãî íàíîñèëè íà ñðåç, îæèäàÿ

ïîëó÷èòü íàáóõàíèå ãîìîãåííîãî ñëîÿ,  è ÷åðåç 1–2 ìèíóòû
ïîêðûâàëè 0,1% âîäíûì ðàñòâîðîì ìåòèëåíîâîãî ñèíåãî.
Ìèêðîñêîïè÷åñêîå èññëåäîâàíèå ïðîâîäèëîñü ïóòåì ïðÿìî-
ãî íàáëþäåíèÿ ñ èñïîëüçîâàíèåì ñâåòîâîãî ìèêðîñêîïà Nikon
4550S è ñúåìêîé íà öèôðîâóþ ñïåöèàëèçèðîâàííóþ êàìåðó
DS-Fi2 ñ áëîêîì àâòîíîìíîãî óïðàâëåíèÿ Nikon DS-L3.

Ðåçóëüòàòû èññëåäîâàíèÿ

Â êîíòðîëüíîì ïðåïàðàòå ñàãèòòàëüíîãî ñðåçà ðîãîâè-
öû, îêðàøåííîì 0,1% âîäíûì ðàñòâîðîì ìåòèëåíîâîãî
ñèíåãî, îïðåäåëÿþòñÿ: ñòðîìà (à), áàçàëüíàÿ ìåìáðàíà (b),
êëåòêè ïåðåäíåãî ýïèòåëèÿ (c). Ãðàíèöû  êëåòîê ïåðåäíåãî
ýïèòåëèÿ íå÷åòêèå, òåì íå ìåíåå, â ïðåïàðàòå ìîæíî ðàçëè-
÷èòü ñëîé áàçàëüíûõ êëåòîê (1 ðÿä), âûøå êîòîðûõ ðàñïîëà-
ãàþòñÿ êëåòêè îâàëüíîé ôîðìû  ñ êðóïíûìè ÿäðàìè (3 ðÿäà)
è åùå áîëåå ïîâåðõíîñòíî –  ñëîé ïëîñêèõ êëåòîê ñ âûòÿíó-
òûìè â ãîðèçîíòàëüíîì ìåðèäèàíå ÿäðàìè (3–4 ðÿäà). Îáðà-
ùàåò íà ñåáÿ âíèìàíèå ôàêò, ÷òî ñëîé ïëîñêèõ  êëåòîê
çàíèìàåò ïðîìåæóòî÷íîå ïîëîæåíèå â ñòðóêòóðå ïåðåäíåãî
ýïèòåëèÿ – íàä íèì ðàñïîëàãàåòñÿ ãèñòîëîãè÷åñêèé êîìïî-
íåíò â âèäå îïòè÷åñêè ãîìîãåííîãî ñëîÿ ñ îòíîñèòåëüíî
÷åòêèìè ãðàíèöàìè. Èíòåíñèâíîñòü îêðàñêè îïòè÷åñêè ãî-
ìîãåííîãî ñëîÿ ñíèæàåòñÿ ïî íàïðàâëåíèþ ê åãî âíåøíåé
ãðàíèöå. Âíóòðåííÿÿ ãðàíèöà ñëîÿ, â âèäå ñïëîøíîé òîíêîé
ëèíèè îêðàøèâàåòñÿ áîëåå èíòåíñèâíî â íàñûùåííî ñèíèé
öâåò. (Ðèñ.1). Íà ôîíå ãîìîãåííîãî ñëîÿ ñ íåîïðåäåëåííîé
ðåãóëÿðíîñòüþ ðàñïîëàãàþòñÿ íåðàâíîìåðíî îêðàøåííûå
îáúåêòû îâàëüíîé ôîðìû (óâåëè÷åííûé ôðàãìåíò ðèñ.1).
Òîëùèíà ïåðåäíåãî ýïèòåëèÿ â ïðåïàðàòå  â ñðåäíåì 50 ìêì.

Â  íà÷àëå ýêñïåðèìåíòà, ïîñëå âîçäåéñòâèÿ íà êðèîñ-
òàòíûé ñðåç 4% ðàñòâîðîì NaHCO

3
 ñ ïîñëåäóþùèì íàíå-

ñåíèåì íà íåãî 0,1% ðàñòâîðà ìåòèëåíîâîãî ñèíåãî,  òîë-
ùèíà  ïåðåäíåãî ýïèòåëèÿ ïî-ïðåæíåìó ñîñòàâëÿëà 50 ìêì.
Â ïðåïàðàòå  ðàçëè÷àëè ñòðîìó (à), áàçàëüíóþ ìåìáðàíó
(b),  êîíòóðû ýïèòåëèàëüíûõ êëåòîê (ñ), íàä êîòîðûìè
âèçóàëèçèðîâàëñÿ ãèñòîëîãè÷åñêèé êîìïîíåíò ñ ÷åòêèìè
ãðàíèöàìè â âèäå ëåíòû ñ åäâà óëîâèìîé ãîðèçîíòàëüíîé
èñ÷åð÷åííîñòüþ  (îáîçíà÷åí ñòðåëêàìè). (Ðèñ.2)

Èçìåíåíèÿ ãèñòîëîãè÷åñêîé êàðòèíû, íàñòóïàþùèå
ïîä äåéñòâèåì ðåàêòèâîâ, ñîïðîâîæäàëèñü óâåëè÷åíèåì
òîëùèíû ïåðåäíåãî ýïèòåëèÿ äî 72 ìêì  è òðàíñôîðìàöèåé
êîìïîíåíòà "ñ ÷åòêèìè ãðàíèöàìè â âèäå ëåíòû"  â  ðÿäû
óäëèíåííûõ â ãîðèçîíòàëüíîì ìåðèäèàíå êëåòîê ñ âûòÿíó-
òûìè (ïàëî÷êîâèäíîé ôîðìû) ÿäðàìè. (Ðèñ.3)  Íàáóõàíèå
êëåòîê ïðîèñõîäèëî  ïî àíèçîòðîïíîìó òèïó (ò.å. ãîðèçîí-
òàëüíûé ðàçìåð  êëåòêè ñîõðàíÿëñÿ, à âåðòèêàëüíûé  íå-
ìíîãî óâåëè÷èâàëñÿ). Âñå âðåìÿ ýêñïåðèìåíòà ïîâåðõíîñòü
ïåðåäíåãî ýïèòåëèÿ ñîõðàíÿëàñü ãëàäêîé è ðîâíî î÷åð÷åí-
íîé, íî êëåòî÷íàÿ ñòðóêòóðà ó âíåøíåé ãðàíèöû  íå îïðå-
äåëÿëàñü –  î÷åíü òîíêèé íåêëåòî÷íûé ñëîé  ïðèñóòñòâîâàë
ó âíåøíåé  ãðàíèöû ýïèòåëèÿ.  Ýòîò ôàêò ïîäëåæèò äîïîë-
íèòåëüíîìó èññëåäîâàíèþ.

Ñðàâíåíèå ìèêðîôîòîãðàôèé êîíòðîëüíîãî ïðåïàðàòà
ñ ïðåïàðàòîì, ôèêñèðóþùèì ñòðóêòóðó ïåðåäíåãî ýïèòå-
ëèÿ â êîíöå ýêñïåðèìåíòà,ïîçâîëÿåò âèäåòü áоëüøåå êîëè- 
÷åñòâî êëåòî÷íûõ ðÿäîâ ïåðåäíåãî ýïèòåëèÿ â êîíöå ýêñïå-
ðèìåíòà, ÷òî ïî íàøåìó ìíåíèþ, îáóñëîâëåíî ðàññëîåíè-
åì îïòè÷åñêè  ãîìîãåííîãî ñëîÿ íà ðÿäû ïëîñêèõ êëåòîê, 
èñõîäíî íàõîäèâøèõñÿ â ñæàòîì ñîñòîÿíèè. Èäåíòèôèêà-
öèÿ âûÿâëåííûõ êëåòîê â ðàìêàõ ýêñïåðèìåíòà íå ïðîâîäè-
ëàñü.  Ðåçóëüòàò ýêñïåðèìåíòà íàãëÿäíî ïîêàçàë, ÷òî ñòðî-
åíèå ïåðåäíåãî ýïèòåëèÿ ðîãîâèöû ÿâëÿåòñÿ  áîëåå ñëîæ-

íûì ïî ñðàâíåíèþ ñ èçâåñòíûì îïèñàíèåì. Êëåòêè, îáî-
çíà÷àåìûå êàê "ïëîñêèå êëåòêè ïîâåðõíîñòíîãî ñëîÿ",  çà-
íèìàþò âñåãî ëèøü  ïðîìåæóòî÷íîå ïîëîæåíèå –  íàä íèìè
ðàñïîëàãàþòñÿ íå òîëüêî ðÿäû ýïèòåëèàëüíûõ êëåòîê,  íà-
õîäÿùèåñÿ â ñæàòîì ñîñòîÿíèè,  íî è  òîíêàÿ  íåêëåòî÷íàÿ
ñòðóêòóðà  íà èõ ïîâåðõíîñòè,  ïðîèñõîæäåíèå êîòîðîé
ïîêà îñòàåòñÿ íåÿñíîé. Èññëåäîâàíèå ñòðóêòóðû epithelium
anterior cornea  íåîáõîäèìî ïðîäîëæèòü.
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òåõíîëîãèè â æèâîòíîâîäñòâå ñ 1995
ã. Â 2007 ã. èçáðàí ÷ëåíîì-êîððåñïîí-
äåíòîì ÐÀÑÕÍ, â 2014 ã. - ÷ëåíîì-
êîððåñïîíäåíòîì ÐÀÍ, â 2016 ã. - àêà-
äåìèêîì ÐÀÍ.

Â Ìîñêîâñêîé ãîñóäàðñòâåííîé
àêàäåìèè âåòåðèíàðíîé ìåäèöèíû è
áèîòåõíîëîãèè - ÌÂÀ èìåíè Ê.È.
Ñêðÿáèíà ðàáîòàåò ñ íîÿáðÿ 1981 ã.
ïî íàñòîÿùåå âðåìÿ, ïðîéäÿ ïóòü îò
àññèñòåíòà äî ïðîôåññîðà êàôåäðû
ãåíåòèêè è ðàçâåäåíèÿ æèâîòíûõ, çà-
âåäóþùåãî êàôåäðîé çîîãèãèåíû è
ïòèöåâîäñòâà èì. À.Ê. Äàíèëîâîé,
ïðîðåêòîðà ïî ó÷åáíîé ðàáîòå. Ïî
ïðèêàçó Ìèíèñòåðñòâà ñåëüñêîãî õîçÿéñòâà Ðîññèéñêîé
Ôåäåðàöèè (¹ 147-êð îò 11 ñåíòÿáðÿ 2019 ã) âðåìåííî
èñïîëíÿë îáÿçàííîñòè ðåêòîðà ÔÃÁÎÓ ÂÎ "Ìîñêîâñêàÿ
ãîñóäàðñòâåííàÿ àêàäåìèÿ âåòåðèíàðíîé ìåäèöèíû è áèî-
òåõíîëîãèè - ÌÂÀ èìåíè Ê.È. Ñêðÿáèíà".

Àêàäåìèê ÐÀÍ Êî÷èø È.È. ðàáîòàë ïî êîíòðàêòó ñ
ó÷åíûìè Ðåñïóáëèêè Êóáû (1983-1984 ã.ã.), ïðîõîäèë íà-
ó÷íî-ìåòîäè÷åñêóþ ñòàæèðîâêó â òðàíñíàöèîíàëüíîé ãå-
íåòè÷åñêîé ôèðìå "Åâðîáðèä" â Íèäåðëàíäàõ (1981 ã.),
ïîâûøàë ñâîþ êâàëèôèêàöèþ â ÑØÀ (1996 ã.), Ôðàíöèè
(2009 ã. è 2015 ã.), Ãåðìàíèè (2013 ã. è 2016 ã.), Èòàëèè
(2018 ã.). Â 2000 ã. èçáðàí àêàäåìèêîì Ìåæäóíàðîäíîé
àêàäåìèè àãðàðíîãî îáðàçîâàíèÿ (ÌÀÀÎ), â 2010 ã. ïî÷åò-
íûì ïðîôåññîðîì Íàöèîíàëüíîãî àãðàðíîãî óíèâåðñèòåòà
Àðìåíèè.

Îáëàñòü åãî íàó÷íîé äåÿòåëüíîñòè - ðàçâåäåíèå, ñåëåê-
öèÿ, ãåíåòèêà è ãèãèåíà ñåëüñêîõîçÿéñòâåííûõ æèâîòíûõ.

Îñíîâíûìè íàïðàâëåíèÿìè åãî íàó÷íûõ èññëåäîâàíèé
ÿâëÿþòñÿ ðàçðàáîòêà íîâûõ ñåëåêöèîííî-ãåíåòè÷åñêèõ
ìåòîäîâ ïðè ðàçâåäåíèè ñåëüñêîõîçÿéñòâåííîé ïòèöû ñ
èñïîëüçîâàíèåì íîâåéøèõ èíòåðüåðíûõ, ôèçèîëîãî-áèî-
õèìè÷åñêèõ è ýòîëîãè÷åñêèõ òåñòîâ; óñîâåðøåíñòâîâàíèå
ïðèíöèïîâ èíäåêñíîé ñåëåêöèè, îòáîðà è ïîäáîðà êóð,
èäååê è óòîê; ñîçäàíèå êðîññîâ ïòèöû äëÿ ïîëó÷åíèÿ âûñî-
êîïðîäóêòèâíûõ ãèáðèäîâ; ðàçðàáîòêà ýôôåêòèâíûõ ðå-
ñóðñîñáåðåãàþùèõ è ýêîëîãè÷åñêè áåçîïàñíûõ òåõíîëî-
ãèé ïðîèçâîäñòâà æèâîòíîâîä÷åñêîé ïðîäóêöèè. Çà öèêë
ðàáîò "Ðàçðàáîòêà è óñîâåðøåíñòâîâàíèå ðåñóðñîñáåðåãà-
þùèõ è ýêîëîãè÷åñêè áåçîïàñíûõ òåõíîëîãèé ïðîèçâîä-
ñòâà ÿèö è ìÿñà ñåëüñêîõîçÿéñòâåííîé ïòèöû" åìó â 2003
ãîäó ïðèñóæäåíà ïðåìèÿ Ïðàâèòåëüñòâà Ðîññèéñêîé Ôåäå-
ðàöèè â îáëàñòè íàóêè è òåõíèêè. Äàííàÿ ðàçðàáîòêà èìååò

âàæíîå íàðîäíî õîçÿéñòâåííîå çíà÷åíèå è âûñîêóþ ýêîíî-
ìè÷åñêóþ ýôôåêòèâíîñòü.

Â 2017 ã. íà êàôåäðå çîîãèãèåíû è ïòèöåâîäñòâà
èì. À. Ê. Äàíèëîâîé ÔÃÁÎÓ ÂÎ ÌÃÀÂÌèÁ - MBA èìåíè
Ê. È. Ñêðÿáèíà ïðè íåïîñðåäñòâåííîì ó÷àñòèè àêàäåìèêà
ÐÀÍ Êî÷èøà È.È. ñîçäàíà Ìåæäóíàðîäíàÿ ëàáîðàòîðèÿ
ìîëåêóëÿðíîé ãåíåòèêè è ãåíîìèêè ïòèöû.

Çà ïðîåêò "Ðàçðàáîòêà ñîâðåìåííûõ òåõíîëîãèé äëÿ
ïîâûøåíèÿ ïðîäóêòèâíîñòè ñåëüñêîõîçÿéñòâåííûõ æèâîò-
íûõ, óëó÷øåíèÿ êà÷åñòâà æèâîòíîâîä÷åñêîé ïðîäóêöèè,
ýôôåêòèâíîé îõðàíû ýêîñèñòåì ñ ó÷åòîì ðåãóëÿöèè ìèê-
ðîáèîìà" â 2017 ã. çâàíèå Ëàóðåàòà Ïðàâèòåëüñòâåííîé
ïðåìèè ÐÔ â îáëàñòè íàóêè è òåõíèêè âòîðîé ðàç ïðèñâîå-
íî àêàäåìèêó ÐÀÍ È.È. Êî÷èøó.

Êî÷èø È.È. ÿâëÿåòñÿ ÷ëåíîì Âñåìèðíîé íàó÷íîé àññî-
öèàöèè ïî ïòèöåâîäñòâó (ÂÍÀÏ), ïðåäñåäàòåëåì ýêñïåðò-

íîãî ñîâåòà ïî çîîòåõíè÷åñêèì è
âåòåðèíàðíûì íàóêàì ÂÀÊ Ìèíîá-
ðíàóêè ÐÔ, ÷ëåíîì ýêñïåðòíîé êî-
ìèññèè ïî âîïðîñàì èñïûòàíèÿ è
îõðàíû ñåëåêöèîííûõ äîñòèæåíèé
â æèâîòíîâîäñòâå ÌÑÕ ÐÔ, ðåäêîë-
ëåãèé æóðíàëîâ "Âåòåðèíàðèÿ, çîî-
òåõíèÿ è áèîòåõíîëîãèÿ", "Èïïîëî-
ãèÿ è âåòåðèíàðèÿ", "Çîîòåõíèÿ",
"Ïòèöåâîäñòâî", "Ïòèöà è ïòèöåïðî-
äóêòû", "Ýôôåêòèâíîå æèâîòíîâîä-
ñòâî", "Âåòåðèíàðíûé ôàðìàêîëîãè-
÷åñêèé âåñòíèê", çàìåñòèòåëåì ïðåä-
ñåäàòåëÿ ó÷åíîãî ñîâåòà ÌÂÀ èìå-
íè Ê.È. Ñêðÿáèíà, ÷ëåíîì 3-õ äèññî-
âåòîâ ïî çàùèòå äîêòîðñêèõ è êàí-
äèäàòñêèõ äèññåðòàöèé ïðè àêàäå-

ìèè è ÂÍÈÒÈÏ.
Êî÷èø È.È. îïóáëèêîâàë áîëåå 600 íàó÷íûõ è ó÷åáíî-

ìåòîäè÷åñêèõ ðàáîò, èç íèõ 49 êíèã, â ò.÷. 18 ó÷åáíèêîâ äëÿ
ñåëüñêîõîçÿéñòâåííûõ âóçîâ ñòðàíû, 10 ìîíîãðàôèé.

Ïîä íàó÷íûì ðóêîâîäñòâîì È.È. Êî÷èøà ïîäãîòîâëå-
íî áîëåå 110 äèïëîìíèêîâ, 20 êàíäèäàòîâ è 3 äîêòîðà íàóê,
îí ÿâëÿåòñÿ àâòîðîì 25 ìåòîäè÷åñêèõ ðåêîìåíäàöèé è
óêàçàíèé, óòâåðæäåííûõ ÌÑÕ ÐÔ è Ìèíîáðíàóêè ÐÔ. 71
ïóáëèêàöèÿ èçäàíà â çàðóáåæíûõ èçäàíèÿõ, â òîì ÷èñëå â
Âåëèêîáðèòàíèè, ÑØÀ, Êàíàäå, Òóðöèè, Ôèíëÿíäèè, Íè-
äåðëàíäàõ, Ñèíãàïóðå, Õîðâàòèè, ßïîíèè è äð. ñòðàíàõ.
Èíäåêñ Õèðøà ïî âñåì ïóáëèêàöèÿì íà elibrary.ru - 25;
Èíäåêñ Õèðøà ïî ïóáëèêàöèÿì â ÐÈÍÖ - 24; Èíäåêñ
Õèðøà ïî ÿäðó ÐÈÍÖ - 6; Êîëè÷åñòâî ïóáëèêàöèé â áàçå
äàííûõ Scopus - 23; Êîëè÷åñòâî ïóáëèêàöèé â áàçå äàííûõ
Web of Science - 19,  èç íèõ Q1 - 11; Èíäåêñ Õèðøà Scopus
- 5; Èíäåêñ Õèðøà Web of Science - 5.

Àêàäåìèê Êî÷èø È.È. èìååò 32 ïàòåíòà è àâòîðñêèå
ñâèäåòåëüñòâà íà èçîáðåòåíèÿ. Íàãðàæäåí ãîñóäàðñòâåí-
íûìè ìåäàëÿìè îðäåíà "Çà çàñëóãè ïåðåä Îòå÷åñòâîì" II è
I ñòåïåíåé, "Â ïàìÿòü 850-ëåòèÿ Ìîñêâû", "100 ëåò ïðîôñî-
þçàì Ðîññèè", ìíîãèìè âåäîìñòâåííûìè è îáùåñòâåííû-
ìè ìåäàëÿìè, à òàêæå çîëîòûìè ìåäàëÿìè Óíèâåðñèòåòà
âåòåðèíàðíîé ìåäèöèíû è ôàðìàöèè ã. Áðíî (×åõèÿ), Íà-
öèîíàëüíîãî àãðàðíîãî óíèâåðñèòåòà Àðìåíèè è ñåðåáðÿ-
íîé ìåäàëüþ Êîøèöêîãî âåòåðèíàðíîãî óíèâåðñèòåòà (Ñëî-
âàêèÿ). Çà ïîñëåäíèå 5 ëåò íàãðàæäåí 5 çîëîòûìè, 1 ñåðåá-
ðÿíîé è 1 áðîíçîâîé ìåäàëÿìè íà âûñòàâêàõ ÂÄÍÕ.

Àêàäåìèê ÐÀÍ È.È. Êî÷èø - ëàóðåàò íàöèîíàëüíîé
ýêîëîãè÷åñêîé ïðåìèè "ÝêîÌèð" (2009 ã) â íîìèíàöèè
"Ýêîëîãè÷åñêîå îáðàçîâàíèå è ïðîñâåùåíèå".

Êîëëåãè è äðóçüÿ

Þáèëåé àêàäåìèêà ÐÀÍ Êî÷èøà Èâàíà Èâàíîâè÷à
Anniversary of Academician of the Russian Academy of Sciences Kochish I.I.




