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Ðåçþìå. Â ðåçóëüòàòå ïðîâåäåííîé ýêñïåðèìåíòàëü-

íîé ðàáîòû, ðàçðàáîòàí ìåòîä âûÿâëåíèÿ âîçáóäèòåëÿ
ýíçîîòè÷åñêîé ïíåâìîíèè ñâèíåé (Mycoplasma
hyopneumoniae) íà îñíîâå ïîìîùüþ ïîëèìåðàçíîé öåïíîé
ðåàêöèè (ÏÖÐ), ñïåöèôè÷íîé ê  êîíñåðâàòèâíûì ó÷àñòêàì
ãåíîâ âèäîñïåöèôè÷íûõ áåëêîâ.  Èññëåäîâàëèñü ïðîáû
ïàòìàòåðèàëà îò æèâîòíûõ ñ êëèíè÷åñêèìè ïðèçíàêàìè
ðåñïèðàòîðíîãî ñèìïòîìîêîìïëåêñà, ïîëó÷åííûå èç ðàç-
ëè÷íûõ ñâèíîâîä÷åñêèõ õîçÿéñòâ Ðîññèè. Èññëåäîâàëè ïðî-
áû êðîâè, ëåãî÷íûõ ëèìôîóçëîâ, æèäêîñòè èç ãðóäíîé ïîëî-
ñòè, ôðàãìåíòû ëåãêèõ ñâèíåé. Ïðîâîäèëè àíàëèç íóêëåî-
òèäíîé ïîñëåäîâàòåëüíîñòè ôðàãìåíòîâ ãåíîìà âûäåëåí-
íûõ èçîëÿòîâ Mycoplasma hyopneumoniae.

Summary. Detection method of Mycoplasma
hyopneumoniae, causative agent of enzootic pneumonia of
swine, was developed based on polymerase chain reaction
using the genes of specie-specific proteins. The biologic probes
were used  from pathologic tissues from animals with clinical
respiratory manifestations. These probes were collected from
swine farms located at different geographical parts of Russia.
Blood samples, lung lymph nodes, internal fluids, fragments of
lungs were analyzed. The isolates of Mycoplasma
hyopneumoniae were partially sequenced.

Ââåäåíèå
Ýíçîîòè÷åñêàÿ (ìèêîïëàçìåííàÿ) ïíåâìîíèÿ ñâèíåé –

èíôåêöèîííàÿ õðîíè÷åñêàÿ ýíçîîòè÷åñêàÿ áîëåçíü ñâèíåé
âñåõ âîçðàñòîâ, ïðîÿâëÿþùàÿñÿ ðåìèòòèðóþùåé ëèõîðàä-
êîé,  êàòàðàëüíîé áðîíõîïíåâìîíèåé, ñóõèì êàøëåì. Áî-
ëåçíü âûçûâàåò çíà÷èòåëüíûå ýêîíîìè÷åñêèå ïîòåðè âñëåä-
ñòâèå çàìåäëåíèÿ ðîñòà è ðàçâèòèÿ ïîðîñÿò èç-çà ïëîõîé
óñâîÿåìîñòè êîðìà (çàðàæåííûå æèâîòíûå ðàñõîäóþò íà
åäèíèöó ïðèðîñòà æèâîé ìàññû íà 18–20% êîðìîâ áîëüøå,
÷åì çäîðîâûå). Ïîêàçàòåëè ñìåðòíîñòè ñîñòàâëÿþò îò 2 äî
15%, çàáîëåâàåìîñòü 38–100% [10].

Ýòèîëîãè÷åñêèì àãåíòîì ýíçîîòè÷åñêîé ïíåâìîíèè ñâè-
íåé ÿâëÿåòñÿ Mycoplasma hyopneumoniae (Ì. hyo). Âîçáó-
äèòåëü ðàñïðîñòðàíåí ïîâñåìåñòíî, îñîáåííî â ðåãèîíàõ
èíòåíñèâíîãî ñâèíîâîäñòâà, è èãðàåò âàæíóþ ðîëü â ðàçâè-
òèè ðåñïèðàòîðíîãî ñèìïòîìîêîìëåêñà ñâèíåé (ÐÑÊÑ) –
ìíîãîêîìïîíåíòíîãî çàáîëåâàíèÿ, îäíîé èç àêòóàëüíûõ
ïðîáëåì ñîâðåìåííîãî ñâèíîâîäñòâà. Êðîìå òîãî, âîçáóäè-
òåëü îòêðûâàåò "âîðîòà èíôåêöèè" äëÿ óñëîâíî-ïàòîãåííîé
ìèêðîôëîðû, à òàêæå óâåëè÷èâàåò òÿæåñòü è ïðîäîëæèòåëü-
íîñòü ðåñïèðàòîðíûõ çàáîëåâàíèé âèðóñíîé è áàêòåðèàëüíîé
ýòèîëîãèè (ïðåæäå âñåãî òàêèõ, êàê öèðêîâèðóñíûå áîëåçíè è
ðåïðîäóêòèâíî-ðåñïèðàòîðíûé ñèíäðîì ñâèíåé, à òàêæå ñòðåï-
òîêîêêîç, ãåìîôèëåç è ïàñòåðåëëåç) [1, 2, 6, 10].

Ïðîíèêíóâ â ëåãêèå àýðîãåííûì ïóòåì, ìèêîïëàçìû â
òå÷åíèå ïåðâûõ 2 íåäåëü ïîñëå çàðàæåíèÿ àêòèâíî ðàçìíî-
æàþòñÿ íà ñëèçèñòîé îáîëî÷êå òðàõåè, áðîíõîâ è áðîíõèîë,
âûçûâàÿ îáðàçîâàíèå î÷àæêîâ ñåðîçíî-êàòàðàëüíîé áðîí-
õîïíåâìîíèè. Çàòåì îíè ïîñòåïåííî ïðîíèêàþò â áîëåå
ãëóáîêèå ÷àñòè äûõàòåëüíûõ ïóòåé è â àëüâåîëû, âûçûâàÿ
âîñïàëèòåëüíûå ïðîöåññû, ïðåïÿòñòâóþùèå íîðìàëüíîìó
äûõàíèþ.

Äèàãíîñòèêó çàáîëåâàíèÿ ïðîâîäÿò ñ ó÷åòîì ýïèçîîòî-
ëîãè÷åñêèõ, êëèíè÷åñêèõ, ïàòîëîãîàíàòîìè÷åñêèõ äàííûõ
[6, 11]. Â ëàáîðàòîðèè íàïðàâëÿþò ôðàãìåíòû ïîðàæåííûõ
ëåãêèõ, ñðåäîñòåííûå è áðîíõèàëüíûå ëèìôàòè÷åñêèå óçëû,
ñûâîðîòêó êðîâè áîëüíûõ ïîðîñÿò. Èñïîëüçóþò ìèêðîñêî-
ïè÷åñêîå îáíàðóæåíèå âîçáóäèòåëÿ â ëåãêèõ (ìåòîäàìè
ïðÿìîé è íåïðÿìîé ÐÈÔ, îêðàñêè ïî Ãèìçå); âûäåëåíèå
÷èñòûõ êóëüòóð íà ñðåäàõ Ôðèçà, Ãóäâèíà è äðóãèõ ñ ïîñëå-
äóþùåé èäåíòèôèêàöèåé ïî êóëüòóðàëüíî-ìîðôîëîãè÷åñ-
êèì è áèîõèìè÷åñêèì òåñòàì [5, 6].; îïðåäåëåíèå àíòèãåí-
íûõ ñâîéñòâ (ÐÀ); âûÿâëåíèå ñïåöèôè÷åñêèõ àíòèòåë (ìèê-
ðîàããëþòèíàöèÿ, ÐÑÊ, ëàòåêñàããëþòèíàöèÿ, ÈÔÀ) [4, 6, 11],
ïîñòàíîâêà áèîïðîáû íà ïîðîñÿòàõ 2–2,5-ìåñÿ÷íîãî âîçðà-
ñòà èç õîçÿéñòâ, áëàãîïîëó÷íûõ ïî ýíçîîòè÷åñêîé ïíåâìî-
íèè ñâèíåé. Ãèáðèäèçàöèÿ in situ ïîçâîëÿåò âûÿâëÿòü è
îïðåäåëÿòü êîíêðåòíîå ðàñïîëîæåíèå ÄÍÊ M.hyo â ôèêñè-
ðîâàííûõ ïðåïàðàòàõ ëåãêèõ èíôèöèðîâàííûõ ñâèíåé
[10,11]. Øèðîêî ïðèìåíÿåìûé  ìåòîä  îöåíêè ðàñïðîñòðà-
íåííîñòè è òÿæåñòè ïíåâìîíèè  – èçìåðåíèå êîýôôèöèåíòà
ïîðàæåíèÿ ëåãêèõ ïðè îáñëåäîâàíèè ïðèáëèçèòåëüíî 30
æèâîòíûõ [6, 7].

Äëÿ âûÿâëåíèÿ íåïîñðåäñòâåííî âîçáóäèòåëÿ ýíçîî-
òè÷åñêîé ïíåâìîíèè ñâèíåé âî âñåì ìèðå øèðîêî èñïîëüçó-
åòñÿ ìåòîä ïîëèìåðàçíîé öåïíîé ðåàêöèè â ðàçëè÷íûõ
ìîäèôèêàöèÿõ, â òîì ÷èñëå â ðåàëüíîì âðåìåíè. Ýòîò
ìåòîä îáëàäàåò âûñîêîé ÷óâñòâèòåëüíîñòüþ, ñïåöèôè÷íî-
ñòüþ è äîñòîâåðíîñòüþ è ïðåäñòàâëÿåò ñîáîé êîìáèíàöèþ
ïðîöåäóðû àìïëèôèêàöèè ñ îäíîâðåìåííûì ïðîâåäåíèåì
äåòåêöèè, ÷òî óìåíüøàåò ðèñê êîíòàìèíàöèè ìàòåðèàëà è
ïîâûøàåò òî÷íîñòü îïðåäåëåíèÿ [3, 11]. Â íàñòîÿùèé ìî-
ìåíò àêòóàëüíîé çàäà÷åé ÿâëÿåòñÿ ðàçðàáîòêà è ñîâåðøåí-
ñòâîâàíèå îòå÷åñòâåííûõ òåñò-ñèñòåì íà îñíîâå ðàçëè÷-
íûõ ìîäèôèêàöèé ÏÖÐ, êàê îäíîãî èç ñàìûõ ñîâðåìåííûõ
è ýôôåêòèâíûõ ìåòîäîâ äèàãíîñòèêè. Òàêæå íåîáõîäèìî
èçó÷èòü  ìàñøòàá ðàñïðîñòðàíåíèÿ Mycoplasma
hyopneumoniae, è ìîëåêóëÿðíî-áèîëîãè÷åêèå îñîáåííîñòè
îòå÷åñòâåííûõ èçîëÿòîâ äàííîãî ïàòîãåíà.
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2 Ýêñïåðèìåíòàëüíûå èññëåäîâàíèÿ
2.1.Ìàòåðèàëû è ìåòîäû.
Äëÿ ïåðâè÷íîãî ìîíèòîðèíãà ñâèíîâîä÷åñêèõ õîçÿéñòâ

Ðîññèè íà íàëè÷èå Mycoplasma hyopneumoniae èññëåäîâà-
ëèñü 20%-å ñóñïåíçèè ïðîá ëåãêèõ, ñðåäîñòåííûõ ëèìôîóç-
ëîâ, à òàêæå ïðîáû öåëüíîé êðîâè è æèäêîñòè èç ãðóäíîé
ïîëîñòè, ïîëó÷åííûå îò æèâîòíûõ ðàçíûõ âîçðàñòíûõ ãðóïï
èç ñâèíîâîä÷åñêèõ õîçÿéñòâ Òîìñêîé, Ñìîëåíñêîé, Ìîñêîâ-
ñêîé è Áåëãîðîäñêîé îáëàñòåé.

Áûëè èñïîëüçîâàíû ñîáñòâåííûå îëèãîíóêëåîòèäíûå
ïðàéìåðû, à òàêæå îïèñàííûå â ëèòåðàòóðå (Yamaguti M,
Muller E.E., Piffer A.I. et all; Brazilian Journal of Microbiology,
July 2008, p. 471-476). Â ðåçóëüòàòå, äëÿ ïðîâåäåíèÿ "ãíåç-
äîâîé" ÏÖÐ áûëè îòîáðàíû ïðàéìåðû íà êîíñåðâàòèâíóþ
îáëàñòü ãåíà16S ðÐÍÊ M.hyo : M1F5' GAG CCT TCA AGC
TTC ACC AAG A3'; M1R5' TGT GTT AGT GAC TTT TGC CAC

C 3'; M2F 5'ACT AGA TAG GAA ATG CTC TAG T 3'; M2R 5'
GTG GAC TAC CAG GGT ATC T3'. Äëÿ ïðîâåäåíèÿ ÏÖÐ â
îäèí ðàóíä ñ ïîñëåäóþùåé ýëåêòðîôîðåòè÷åñêîé äåòåêöè-
åé â àãàðîçíîì ãåëå áûëè ïîäîáðàíû ïðàéìåðû íà êîíñåð-
âàòèâíóþ îáëàñòü ãåíîâ âèäîñïåöèôè÷íûõ äëÿ M.hyo áåë-
êîâ: ïîâåðõíîñòíîãî ïðîòåèíà ð97 - MHcheck225569F 5'-
TCC TTG GTG AGT AAA TCC TGG-3', MHcheck 226021R 5'-
AGG CTC AAA AAT TGA TCT CCC T-3';  ïîâåðõíîñòíîãî
ïðîòåèíà ð102 - Mh223404F 5'-AGA CTC GCT TTT GAT GCA
ACC -3', Mhcheck223604R 5'- AGG CTT TGG AAA TAC AGA
ACA AGC-3', ìåìáðàííîãî ïðîòåèíà p46: P46IntFS 5' GCA
GCA GGT TGT GGA CAG AC; P46IntRS 5' CAG CAT TTT CGC
CTT CAG GAG3'.  Äëÿ ïðîâåðêè ïðàéìåðîâ èñïîëüçîâàëàñü
ÄÍÊ, âûäåëåííàÿ èç êóëüòóðû Mycoplasma hyopneumoniae,
øòàìì J (ÍÏÏ "Àâèâàê", Ðîññèÿ).  Óñëîâèÿ äëÿ ïðîâåäåíèÿ
ÏÖÐ ïîäáèðàëèñü ñ èñïîëüçîâàíèåì ïðèáîðà "Mastercycler

gradient" ("Ýïïåíäîðô", Ãåðìàíèÿ). Ïîëèìåðàç-
íóþ öåïíóþ ðåàêöèþ ïðîâîäèëè â îáúåìå 25 ìêë
íà îäíó ïðîáó.  Ðåàêöèîííàÿ ñìåñü äëÿ ïðîâåäå-
íèÿ ÏÖÐ ñîäåðæàëà 10 ììîëü Tris-HCl (pH=9,0), 50
ììîëü KCl, 0,1% Triton X-100, 1,5 ììîëü MgCl2, 10
ïìîëü êàæäîãî ïðàéìåðà, 0,25ììîëü êàæäîãî dNTP,
1,25 åä. Taq-ïîëèìåðàçû è 5 ìêë âûäåëåííîé ÄÍÊ.
Íóêëåîòèäíóþ ïîñëåäîâàòåëüíîñòü îïðåäåëÿëè
ïî ìåòîäó Ñýíãåðà ïðè ïîìîùè ñåêâåíèðîâàíèÿ
ÏÖÐ-ïðîäóêòîâ ñ èñïîëüçîâàíèåì íàáîðà Big Dye
Terminator Cycle Sequencing Kit (Applied Biosystems,
Âåëèêîáðèòàíèÿ) ñîãëàñíî èíñòðóêöèè èçãîòîâè-
òåëÿ. Ýëåêòðîôîðåç ÄÍÊ îñóùåñòâëÿëè íà àâòî-
ìàòè÷åñêîì ñåêâåíàòîðå ABI PRISM 3130 Genetic
Analyzer (Applied Biosystems, ÑØÀ). Àíàëèç ïîëó-
÷åííûõ íóêëåîòèäíûõ ïîñëåäîâàòåëüíîñòåé ïðî-
âîäèëè ñ ïîìîùüþ ïàêåòîâ ïðîãðàìì BioEdit
(version 7.0.0. Copyright © 1997–2004 ãã.) è ïðî-
ãðàììû SeqMan èç ïàêåòà ïðîãðàìì Lasergene
(version 7.1.0.(44) Copyright © 1993–2006 ãã.).

Ôèëîãåíåòè÷åñêèå äåðåâüÿ áûëè ïîñòðîåíû ïðè
ïîìîùè ïðîãðàììû MegAlign  èç ïàêåòà ïðîãðàìì
Lasergene (version 7.1.0.(44) Copyright © 1993–2006
ãã. [), äëÿ îïðåäåëåíèÿ ñòåïåíè ôèëîãåíåòè÷åñêîãî
ðîäñòâà áûë èñïîëüçîâàí ìåòîä "áëèæàéøåãî ñîñå-
äà" [Felsenstein, 1989; Vilcek S., et al., 1996].

Ðåçóëüòàòû èññëåäîâàíèé
Ñ ïîìîùüþ ïðîâåäåíèÿ ÏÖÐ ñ ãðàäèåíòîì

òåìïåðàòóðû îòæèãà ïðàéìåðîâ â ïðåäåëàõ 55–65
0Ñ áûëè ïîäîáðàíû òåìïåðàòóðíî-âðåìåííûå óñ-
ëîâèÿ ðåàêöèè äëÿ äîñòèæåíèÿ ìàêñèìàëüíîé
ýôôåêòèâíîñòè.

Äëÿ îïðåäåëåíèÿ ÷óâñòâèòåëüíîñòè ìåòîäà
äëÿ ðàçíûõ îëèãîíóêëåîòèäîâ áûëè èñïîëüçîâà-
íû 10-êðàòíûå ðàçâåäåíèÿ ÄÍÊ M.hyo (øòàìì J).
Äëÿ îïðåäåëåíèÿ ñïåöèôè÷íîñòè áûëè èñïîëüçî-
âàíû ðåôåðåíòíûå øòàììû Mycoplasma
gallisepticum è Mycoplasma synoviae. Â ðåçóëüòàòå
ñðàâíèòåëüíîãî àíàëèçà áûëè îòîáðàíû îëèãîíóê-
ëåîòèäû MHp102, ïîêàçàâøèå äîñòàòî÷íóþ ÷óâñòâè-
òåëüíîñòü è ñïåöèôè÷íîñòü. Äëèíà ñïåöèôè÷åñêîãî
ôðàãìåíòà ïîñëå ïðîâåäåíèÿ ÏÖÐ ñ îëèãîíóêëåî-
òèäíûìè ïðàéìåðàìè MHp102- 201 ï.í.

Äàííàÿ ìåòîäèêà áûëè èñïîëüçîâàíà äëÿ ïðî-
âåðêè ïàòìàòåðèàëà, ïîëó÷åííîãî îò ñâèíåé ðàç-
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íûõ âîçðàñòíûõ ãðóïï èç ñâèíîâîä÷åñêèõ õîçÿéñòâ ðàçëè÷-
íûõ îáëàñòåé Ðîññèéñêîé Ôåäåðàöèè. Ðåçóëüòàòû îòîáðà-
æåíû â Òàáëèöå 1.

Ïîëîæèòåëüíî ðåàãèðóþùèå îáðàçöû áûëè èñïîëüçî-
âàíû â äàëüíåéøåé ðàáîòå ïî êóëüòèâèðîâàíèþ ìèêîïëàçì
è àíàëèçó èõ ãåíîìà. Â òàáëèöå 3 ïðåäñòàâëåíû ïåðâè÷íûå
ïîñëåäîâàòåëüíîñòè ôðàãìåíòîâ ãåíà, êîäèðóþùåãî 16S
rRNA è ôðàãìåíòà ãåíà, êîäèðóþùåãî áåëîê ð36 (L-ëàêòàò-
äåãèäðîãåíàçó) M. Hyopneumoniae.

Ñðàâíåíèå íóêëåîòèäíûõ ïîñëåäîâàòåëüíîñòåé íà ðàç-
íûõ ñòàäèÿõ êóëüòèâàðîâàíèÿ õîðîøî èëëþñòðèðóåò, ÷òî â
ïðîöåññå êóëüòèâèðîâàíèÿ â ãåíîìå M. hyopneumoniae èäåò
áûñòðîå íàêîïëåíèå ìóòàöèé. Ýòî ãîâîðèò î òîì, ÷òî ïðè
ðàçðàáîòêå òåñò-ñèñòåìû íà îñíîâå ÏÖÐ íåîáõîäèìî ñî-
çäàíèå ãåííî-èíæåíåðíîãî êîíòðîëÿ, êîòîðûé ìîæíî ñòàí-
äàðòèçîâàòü è èñêëþ÷èòü âîçíèêíîâåíèå ñëó÷àéíûõ ìóòà-
öèé â ãåíå.

Ðåçóëüòàòû ôèëîãåíåòè÷åñêîãî àíàëèçà ïîêàçàëè, ÷òî
M. hyopneumoniae, öèðêóëèðóþùàÿ â Òîìñêîé îáëàñòè ïî
ôðàãìåíòó ãåíîìà, êîäèðóþùåìó  16S ðèáîñîìíóþ ÐÍÊ,
ãåíåòè÷åñêè áëèçêà ê ïàòîãåíàì, öèðêóëèðóþùèì â Êàíàäå
è ÑØÀ. M. hyopneumoniae, öèðêóëèðóþùàÿ â Áåëãîðîäñêîé
îáëàñòè, ãåíåòè÷åñêè áëèçêà ê ïàòîãåíàì, öèðêóëèðóþùèì
â ÑØÀ è Áðàçèëèè. Â ðåçóëüòàòå èññëåäîâàíèÿ áûëà ñîçäà-
íà êîëëåêöèÿ ïîëîæèòåëüíî ðåàãèðóþùèõ îáðàçöîâ, èñ-
ïîëüçîâàííûõ äëÿ ðàçðàáîòêè ìåòîäà äèàãíîñòèêè ýíçîî-
òè÷åñêîé ïíåâìîíèè ñâèíåé.

Çàêëþ÷åíèå
Â ðåçóëüòàòå ïðîâåäåííûõ èññëåäîâàíèé áûëà ðàçðà-

áîòàíà ìåòîäèêà äëÿ âûÿâëåíèÿ  âîçáóäèòåëÿ ýíçîîòè÷åñ-
êîé ïíåâìîíèè ñâèíåé ñ ïîìîùüþ ÏÖÐ, ñîçäàíà êîëëåêöèÿ
ïîëîæèòåëüíî ðåàãèðóþùèõ îáðàçöîâ.
Ñïèñîê ëèòåðàòóðû
1. Æáàíîâà Ò.Â.,  Äðûãèí Â.Â., Äóäíèêîâà Í.Ñ. Ìèêîïëàçìîçû
ñâèíåé. 2005.  75 ñòð.

2. Îðëÿíêèí Á.Ã., Àëèïåð Ò.È., Ìèøèí À.Ì. Èíôåêöèîííûå ðåñïè-
ðàòîðíûå áîëåçíè ñâèíåé: ýòèîëîãèÿ, äèàãíîñòèêà è ïðîôèëàêòèêà
// Ñâèíîâîäñòâî. 2010. ¹ 3. Ñ .67 - 69.
3. Ðàåâ Ñ.À., Îðëÿíêèí Á.Ã., Ìèøèí À.Ì., Çàáåðåæíûé À.Ä., Âåð-
õîâñêèé Î.À., Ãðåáåííèêîâà Ò.Â., Àëåêñååâ Ê.Ï., Ìóñèåíêî Ì.È.,
Ñòàôôîðä Â.Â., Àëèïåð Ò.È., Ãóëþêèí Ì.È. Öèðêîâèðóñíûå áîëåç-
íè ñâèíåé // Ìåòîäè÷åñêèå ðåêîìåíäàöèè ïî äèàãíîñòèêå è ñïåöè-
ôè÷åñêîé ïðîôèëàêòèêå / Ìîñêâà, 2016.
4. Ñòàôôîðä Â.Â., Çàáåðåæíûé À.Ä., Ãóëþêèí Ì.È. Ïàòîìîðôîëî-
ãè÷åñêèå èçìåíåíèÿ ïàðåíõèìàòîçíûõ îðãàíîâ ïîðîñÿò, ýêñïåðè-
ìåíòàëüíî çàðàæåííûõ âèðóñîì ðåïðîäóêòèâíî-ðåñïèðàòîðíîãî
ñèíäðîìà ñâèíåé è öèðêîâèðóñîì ñâèíåé òèïà 2 // Âåòåðèíàðèÿ.
2016. ¹ 9. Ñ. 24-27.
5. Artushin S., Stipkovits L., Minion F.C . Development of polymerase
chain reaction primes to detect Mycoplasma hyopneumoniae // Mollecular
and Cellular Probes.  1993.   ¹ 7.  P. 381- 385.
6. Erlandson K., Thacker B., Wegner M.  et al.  Evaluation of three serum
antibody ELISA tests for Mycoplasma hyopneumoniae   // J. Swine
Health and Production.  2005.  ¹ 13(4).   P. 198 - 203.
7. Friis N.F. Some recommendations concerning primary isolation of
Mycoplasma suipneumoniae and Mycoplasma flocculare a survey //
Nord. Vet. Med.  1975.  ¹ 27.  P. 337 - 339.
8. Maes D., Segales J., Meyns T.  et  al.  Control of Mycoplasma
hyopneumoniae infections in pigs // Vet. Microbiol.  2008.  ¹ 126(4).  P.
297 - 309.
9. Sibila   M., Nofrarias M.,  Lopez-Soria S.  et al.. Chronological study
of Mycoplasma hyopneumoniae infection, seroconversion and
associated lung lesions in vaccinated and non-vaccinated pigs // Vet.
Microbiol.  2007.  ¹122.  P. 97 - 107.
10. Simionatto S., Marchioro S.B., Maes D.  et  al.  Mycoplasma
hyopneumoniae: From disease to vaccine development  // Vet.
Microbiology.  2013.  ¹ 16.  P. 234 - 242.
11. Stafford V.V. Histologic diagnostics of respiratory swine diseases
// Â êíèãå: AgroSym-2016 Book of abstracts. editor in chief Du?an
Kovañeviñ. 2016. Ñ. 1036.
12. Stafford V.V. Second type of pigs' circovirus infection // Russian
Journal of Agricultural and Socio-Economic Sciences. 2017. ¹ 5 (65).
Ñ. 306-309.
13. Thacker E.L. Diagnosis of Mycoplasma hyopneumoniae  // Anim.
Health Res. Rev.   2004. ¹ (2).  P. 317 - 320.
14. Thacker E.L, Minion F.C.  Mycoplasmosis. Diseases of swine, 10-
th edition. - Wiley-Blacwell, 2012.  P. 779 - 797.
15. Thacker E.L. Diagnosis of Mycoplasma hyopneumoniae / E.L.
Thacker // Anim. Health Res. Rev. -  2004. - N5(2) - P. 317-320.

TRIAL MODE − a valid license will remove this message. See the keywords property of this PDF for more information.




