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PE3IOME

MpoBeaeH MOHUTOPUHT aHTUOMOTUKOPE3UCTEHTHOCTM 42 M30NATOB BO36YAUTENA aKT-
HOOaWNNNE3HON NNEBPONHEBMOHIM CBUHENA, BbIAENEHHDBIX Ha TeppuTopum Poccuiickoit
Oenepauny ¢ 2012 no 2014 rr. BONbWIMHCTBO U3 HUX OKa3anUCh YyBCTBUTENbHBIMI K
neHuuunanHy (85,7%), kK amuHonennumnnuHam (92,9%), k uedanocnoputam ll1-1V no-
Konexna (100%), aHpodpnokcauuny (81,0%), sputpomunity (85,7%) n ¢nopdenmnkony
(95,2%). K aHTbUOTUKaM TETPALMKIMHOBOIA TPYNNbI, CyNbGaHUNAMIAAM U TPUMETO-
npumy 60NbLLIAA YacTb U30NATOB NPOABNNA PE3UCTEHTHOCTb.

KntoueBble cnoBa: akTHo6aLMNNE3HaA NeBPONHEBMOHNA CBUHEN, U301ATbI, aHTH-
6akTepuanbHble npenapatbl.
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BBEAEHUE

Pa3Butne cemHoBogctea B Poccuinckon QOepepaumn
CTaBMT Nepepj BeTEpUHAPHOM HayKon paj 3aAay, CBA3aH-
HbIX C COBEpLUEHCTBOBaHMEM CPeAcTB cneymnduyeckomn
NpoduNakTUKN U NeYyeHns MHPEKLMOHHbIX BonesHen
cBUHen. bonbLuoe 3HaueHNe NprobpeTaeT IeKapCTBEHHAA
Tepanus, U B NepBylo oyepelb UCMNOb30BaHNE XMMMO-
TepaneBTUYECKNX CPEACTB, MO3BONALWMNX 3HAYNTENIBHO
CHU3UTb Ylwep6, NpuunHAeMbIli 3aboneBaHuAMMN HakTe-
puanbHoOM 3TMonornK.

AKTUHOGAUMNIE3HAA NIEBPONHEBMOHUS CBUHEN —
3TO MH}EKLMOHHOE KOHTarno3Hoe 3aboneBaHue, xapak-
Tepu3yloleecs remopparnyeckoi, GrbpPUHoO3Ho-remop-
parnyeckom 1 rHoOMHO-HEKPOTU3NPYIOLLE MHEBMOHUEN,
a TaKkxe cepo3HO-GpUO6PNHO3HBIM NIEBPUTOM, NePUKaPAN-
TOM 1 apTputamm [3, 4]. NMpwn noasneHunn storo 3abonesa-
HA B X03ACTBE BO3HNKAET HEOOXOAMMOCTb MPOBEAEHUA
HEOTJ/IOXKHOW aHTMOAKTEPUASIbHON Tepanuu.

HecmoTps Ha BbICOKYHO UyBCTBUTENIBHOCTb BO36YAUTE-
nA K 60/1bLLIOMY CNEKTPY aHTUONOTHKOB, neyebHble Mepo-
NpuATAA He Bceraa AatoT NOoXKUTENbHbIe pe3ynbTaTbl. -
$EKTMBHOCTb aHTMOMOTMKOTEpPanu 3a4acTylo BapbupyeT
B Pa3/IMYHbIX XO3ANCTBaX. TepaneBTMyYecKoe AencTBue ne-
KapCTBEHHbIX NMpenapaToB BO MHOrOM 3aBWCUT OT CTaguun
60ne3Hu, B KOTOPOU OHU NpUMeHstoTcA. Tak, Npy HanMumm

OOLWVPHBIX HEKPOTUYECKKX 0YAroB B JIErOYHON TKaHU pe-
3yNbTaTUBHOCTb aHTMOMOTUKOTEPANUM He3HaUUTeNbHas.
Mpy cBEPXOCTPOM 1 OCTPOM TeueHnn 6onesHn neyeHne
3¢ PeKTUBHO TONbKO Ha paHHUX ee CTaanaXx. B cBA3n ¢ aTm
HeobXxo4MM NoBCeAHEBHbIN TLLATENbHbIN KOHTPOJSIb 3a CO-
CTOSIH/EM NOTOJI0Bbs HEGNArononyyYHbIx Gpepm. B KpymnHbix
CBVHOBOJUECKMX XO3ANCTBaX NPOMbILSIEHHOrO TUMa 3TO
0CyLLecTBNATbL TPYAHO. B JaHHOM crlyyae NoNoXUTENbHbIN
pe3ynbTaT JOCTUraeTca NpemmyLecTBeHHO npu npodu-
NakTMYecKkmx o6paboTKax *KMBOTHbIX HEBNArononyyYHbIX
rpynn B uenom. OueHb YacTo B X03ANCTBaxX C Npodunak-
TUYECKOI 1 NieyebHO LiensiMm UCnonb3yeTcsi BBeAeHue
B KOPM aHTUOMOTUKOB TETPALMKIMHOBOW rpyrbl, Of4HAKO
npegynpeanTb K KynupoBaTb 6051e€3Hb Takum cnocobom
He Bceraa yaaetcs, 0co6eHHO ecnu Bo3byamTenb Npoasnsa-
€T K H/M Cnabyto UyBCTBUTENBHOCTb U PE3UCTEHTHOCTD.
BesycnewHbIMY Tak»Ke OKa3bIBaKOTCA MOMbITKY Jaun aHTU-
6UOTNKOB C KOPMOM C Liefiblo caHaumu bakTeproHocuTe-
nen [2, 3, 5.

TpaanumnoHHble NpoTMBOGaKTepuanbHble npenapatbl
He BCeraa yAoB/IeTBOPAT COBPEMEHHbIM TpeboBaHNAM
13-3a HeJOCTaTOYHOM SPPEKTUBHOCTU, CTAHOBMUTCA aK-
TyanbHbIM BOMPOC MOHUTOPWHIA CTPYKTYPbl U YPOBHS
NneKapCcTBEHHOW YCTOMUYUBOCTU MUKPOOPTraHN3MOB. DM-
nMpryeckas aHTMOMOTMKOTEPaNUA OTAENbHbIX MHeKUN-
OHHbIX 6one3Hel CBMHeN AomXKHa yunTbiBaTb GakTnueckne
[aHHble 3M1M300TONOMMYECKOro MOHUTOPUHIA aHTMOKOTK-
KOPE3VCTEHTHOCTU MUKPOOPTaHN3MOB, LIMPKYTMPYIOLLNX
B KOHKPETHbIX XO35NCTBaX.

Llenbto paboTbl ABNSNOCH onpeaeneHne aHTMbOTUKO-
PEe3UCTEeHTHOCTN N30NATOB aKTMHOBALMNNEIHON NNeBpo-
NHEBMOHUW CBUHEN, BbleneHHbIX B Poccuiickon Oepepa-
ummn c 2012 no 2014 rr.

MATEPWANbI U METO[ bl

BblgeneHune Bo36yauTena akTuHob6aLmnnésHom nnes-
POMHEBMOHMM CBUHEN M3 NATONIOrMYECKOro MmaTepurana
nposoaunnn 6akTepronorMyeckum MeTooM B COOTBET-
CTBUM C «<BpeMeHHbIMU METOAMYECKUMI YKa3aHUAMYU MO
nabopaTopHOW AMAarHOCTUKE reMopunésHON nNneBpo-
NMHEBMOHUN CBUHeN» [1]. peHTnduKauma Bo3byauTens
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3aboneBaHuA 6bla OCHOBaHa Ha onpefeNieHnn TUHKTO-
pUanbHbIX, KynbTypanbHO-MOPGONOrMYecKrX 1 OCHOBHBbIX
6UOXUMUYECKNX CBONCTB.

YyBCTBUTENIBHOCTb M30MATOB K aHTNbaKTepranbHbIM
npenapaTam TeCTUpoBanu ANCKO-ANGPY3NOHHBIM Me-
TOAOM MO peKoMeHAauUAM VHCTUTYTa KIMHWYECKUX
1 nabopatopHbix ctaHgapTos (CLSI, CLWA) [7]. Ans oueH-
K1 BOCNPOU3BOAMMOCTM N TOYHOCTM NpoLeaypbl onpe-
feneHna YyBCTBUTENbHOCTU MapanfiefibHo C UCnbITye-
MbIMU U30AATaMM UCNONb30Banu pedepeHTHbIN WTaMm
A. pleuropneumoniae N2 27089 AMepUuKaHCKOWN KOneKunn
T1NoBbixX KynbTyp (ATCC) € XOPOLLO N3yYeHHbIMU GEHOTU-
NMYECKMU CBONCTBaMY, B TOM YMCIIE U YPOBHEM YyBCTBM-
TeNIbHOCTUN K aHTMGaKTepmanbHbiM Npenapatam (ABIM).

YyBCTBUTENIBHOCTD LWITaMMa 1 M301ATOB A. pleuropneu-
moniae k ABI1 onpegenanu Ha nuTaTenbHom arape HTM
(Haemophilus test medium) ¢ po6aBneHVeM CbIBOPOTKU
KPOBM KPYMHOroO pOraTtoro CKoTa v pacTBopa HUKOTWHa-
MUZa afeHUH OVHYKNeoTnAa.

B pabote ncnonb3zosanu gnckm AbIN pasnuyHbIx npo-
n3sogutenen (Oxoid, KRKA, Bio-Rad, BD, Himedia), cogep-
xawyue: neHMuunnuH (6 ug — 10 ea), amnuuunnvi (10 pg),
amokcnumnnuH (10 pg), aMOKCULIMAIMH C KNaByNlaHOBOM
Kucnotoli (30 ug), uedptprakcoH (30 pg), uedenum (10 ug),
uedoTakcmm (30 pg), sHpodnokcaumH (5 pg), umnpodnok-
cauuH (5 pg), dnomeksuH (30 pg), sputTpomuumH (15 pg),
Tuno3nH (15 pg), cnupammumH (50 pg), TeTpaumnKiuH
(30 ug), xnopretpaunknuH (30 pg), OKCUTETPAUUKIIVH
(30 pg), pokenmumknuH (30 pg), KoTpumokcason (25 pg),
TpumeTonpum (5 pg), konucTrH (100 pg) n pnopdeHmkon
(30 pg). Kpome Toro, ncnonbsosanu E-tect Ha TmamynuH
(0,002-32 pg/ml).

PE3YNIbTATbI U OBCYXKAEHUE

HecmoTpsa Ha 06unme NpoTMBOMUKPOGHbLIX Npenapa-
TOB, pecnupaTopHble MHbeKLUMM 6aKkTepranbHOW 3TMoNOo-
rMn YpesBbluyaHO pPacnpPoCTpaHeHbl B CBMHOBOAUYECKUX
X035MCTBaX NPOMbILLIEHHOro TMa. 3a 2012-2014 rr. 6ak-
TEPMONIOrMYeCcKnM METOAOM M3 MATONOMMYeCKOro Matepu-
ana BbIAeNeHo 1 UcciefoBaHo 42 n3onaTa Bo3byanTens
aKTUHOGALMNNESHOW NIEBPONHEBMOHUN CBUHEN. Bonb-
LWMHCTBO Mccnegyemblix N3onAaTos (>=85,7%) okasanuco
UYYBCTBUTENbHBIMW K MPUPOJHOMY 1 MONYCUHTETUYECKNM
NeHNUMNNHAM, BKIIOYasa UHIM6UTopo3alyuLleHHble. Pe-
3UCTEHTHOCTb K NeHUUMNMHamM Gbina BbifiBIeHa BCero
y 6 1301ATOB, NpUYeM y 3 oHa bbina cBA3aHa C Hannyu-
em [3-nakTamasbl. Bce nccneilyemble n3onATbl OKa3anucb
YyBCTBUTENBHBIMU K LiedanocnopuHam llI-IV nokoneHus,
OfHaKOo 1CNosb30BaHMe AaHHbIX NpernapaTos B BeTeprHa-
puKn B HacToALLee BPeMA OrPaHNYEHO 13-3a UX BbICOKOW
CTOMMOCTU. K reHTaM1LMHY YyBCTBUTENIbHbIMU OKa3anncb
TonbKo 21,4% 130nATOB, TOrfa Kak 78,6% npoasunu yme-
PEHHYI0 Pe3NCTEHTHOCTb. Pe3ynbTaThl onpefeneHna yys-
CcTBUTENBHOCTY K ABI NpeacTaBneHbl B Tabnuue.

K rpynne ¢TopripoBaHHbIX XMHONOHOB 60NblUas YacTb
N30/1ATOB MOKa3asa BbICOKYI0 YyBCTBUTEIbHOCTb, 3a MC-
KnoyeHnem dnioMmeKkBrHa. JPPeKTUBHbLIMY B OTHOLLIEHNM
BO36yauTeNns akTMHOGALMNEIHOW NIEeBPOMHEBMOHUN
CBUHEN OKa3anucb npenapatbl rpynnbl Makponuaos. K
npenapatam TeTPaunKINHOBOro pAaga MeHee NoaoBrHbI
BCEX uccnegyemblix N301ATOB NPOABUAN YYyBCTBUTESb-
HOCTb 1 MOYTU CTOJIbKO K& — Pe3NCTEHTHOCTb. [laHHOoe
06CTOATENIbCTBO, BO3MOXHO, CBA3AHO C MOBCEMECTHbBIM
MNCNoNb30BaHNEM TETPALUKIMHOB C KOPMOM He TOSIbKO
IN1A NIeYEHWs, HO 1 AN NPOPUNaKTUKU PasfINUHbIX MHOEeK-
LIMOHHBIX 3a60NEeBaHUI CBUHEN, a TaKXKe AN CTUMYNALUN
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Tabnuua
YyscTBUTENbHOCTL M30NATOB A. pleuropneumoniae k ABI

AHTUMUKPOGHBI Npenapar,

KOHLEHTpaLuA, MKr

[Jlonst u3onatoB, %

1 Mexuuyunnuy, 6 85,7 0 14,3
2 Amnuupnnun, 10 92,9 0 71
3 Amokcuuunnue, 10 92,9 0 71
4 AMOKCHLMANIH € IiﬂaByﬂaHOBOVI 95,2 0 48
Kucnotoit, 30

5 LledTpuakcon, 30 100 0 0
6 Lledennm, 30 100 0 0
7 LledoTakcum, 30 100 0 0
8 [enTamuuus, 10 214 78,6 0
9 IHponoKcaumH, 5 81,0 47 14,3
10 Liunpodnokcaunt, 5 90,4 48 48
N OntomexsiH, 30 429 214 357
12 IpuUTpoMmLMH, 15 85,7 143 0
13 Tunouu, 15 76,2 238 0
14 CnupamuumH, 50 71,4 28,6 0
15 Tetpaumknun, 30 7,1 11,9 81,0
16 Xnopretpaumknut, 30 45,2 7,2 47,6
17 OkcueTpaumknmt, 30 38,1 16,7 45,2
18 Jlokcuumknun, 30 38,1 9,5 524
19 Kotpumokcazon, 25 45,2 72 47,6
20 Tpumetonpum, 5 428 7,2 50,0
21 Onopdenmkon, 30 95,2 0 438
22 Tuamynux, 0,002-32 69,0 7,2 238

S — UyBCTBUTENbHBIX, | — YMepeHHO pe3nCTeHTHbIX, R — pe3ncTeHTHbIX.

pocTta. MHOrouncneHHble pesynbTaTbl UCCIIEAOBaHUN,
nony4YeHHble B Pa3HbIX CTPaHaxX MUpPa, CBUAETENbCTBYIOT
O HeraTUBHbIX NMOC/IeACTBUAX JOATOCPOYHOrO NCMOMb-
30BaHVA TeTPaLMKINHOB B CybTepaneBTUYECKUX fO3aX.
B WUcnaHum konuuecTtBo usonAatos A. pleuropneumoniae,
pe3nCTeHTHbIX K OKCUTETPaLMKIANHY, cocTaBnAeT bonee
70%, B PymblHMM — oKono 100%, B IOxHon Kopee — 80%,
B CLUA n KaHape — 6onee 70% [2, 3, 5, 6]. Takas xe Kap-
THa HabnofaeTca No cynbdaHWNaMUAHbIM Npenapatam
B KOMMAeKce C TPUMETONPUMOM 1 OTAENbHO MO TPUMETO-
npumy.

OfHVM 13 «NOCNeAHNX» aHTUONOTUKOB, BBELEHHbIX
B BeTEepPUMHapHYI0 NPakTuKy, ABnaetca ¢paopdeHnKon.
bonee 95% n30nATOB NOKasanun YyBCTBUTESIbHOCTb K jaH-
HOMY npenaparTy, U B TO Xe BPeMs yXe Y [IByX N301ATOB
obHapy»keHa pe3nCTeHTHOCTb. 1o TamynunHy pesynbrat
OKa3aNcA HeofHO3HauHbIM. MUHMManbHaA MHIMbupyio-
Lan KoHUeHTpauma y 69% 4yBCTBUTESIbHbBIX U3ONATOB CO-
ctaBnana ot 0,25 go 3,0 mkr/mn, a 'y 23,8% pe3nCTeHTHbIX
— 8,0 mKr/mn n 6onee (pUCyHOK).

Mpu ncnonb3osaHun ABIl cnegyeT NOMHUTL, 4TO
AnnTenbHoe 6eCKOHTPONbHOE NPUMeEHeHMe NPOTUBO-
MUKPOOHbIX CPefCTB CHUXKaeT UX TepaneBTUYECKYIo
3$PeKTUBHOCTb Y NPUBOANUT K NMOABNEHUNIO YCTONUNBbIX
K HUM dopmM MrKpoopraHusmos. ABI B 3aBucrmocTn ot
UX XMMNKO-$apMaKonornyeckomn xapakTepmcTuky Bceraa
AOJIKHbI Ha3HAYaTbCA KypCOM COrnacHoO AeNCTBYOLWMM
VNHCTPYKLMAM NO NX MPUMEHEHWIO.



Puc. 3oHbI 3a0epXku pocma u3oniama A. pleuropneumoniae npenapamamu:
a) neHUYUIUHOB0U 2pynnsl, 6) mempayukauHo8oU 2pynnebl, 8) MuamysiuUHOM
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WHorpa ana sbigeneHus Bo3byautens akTuHobauwmn-
Né3HON NNIEBPOMHEBMOHUN CBUHEN W onpepeneHun
€ro YyBCTBUTENbHOCTM K aHTUMUKPOOHBIM NpenapaTtam
TpebyeTca NPOAOIKNTENbHOE BPEMS, MO3TOMY JieUeHne
MKMBOTHBIX JOMIKHO ObITb HAYATO Ha OCHOBAHMM NpefBa-
puTenbHoro amnarHosa. Mpu 3Tom Heob6XoANMO UCMONb-
30BaTb Npenapatbl LUMPOKOro aHTUMUKPOBHOro cnekTpa
fencTeuA. MNocne NocTaHOBKM OKOHYATENIbHOMO AMarHo3sa
cnepyet pewnTb BOMPOC O Liefiecoobpas3HOCT/ Ha3Have-
HUA Opyroro npenapara, B TOM Y/AC/e U Y3KOro CNeKTpa
[eNcTBMA, K KOTOpoMy Haubonee YyBCTBUTENEH BO3OYAN-
Tenb AaHHOro 3abonesaHuA.

Ecnun Bo3byanTenb uyBCTBUTENEH CPa3y K HECKONIbKNM
MMeIoLMMCA B PacnopaXeHnn npenapaTam, 1eunTb che-
JyeT WHNPOKO pacnpoCcTpaHeHHbIMU aHTUMUKPOOHbIMY
CpencTBamu, Hanpumep NeHUUUIMHOM, aMOKCULUINN-
HOM, 3PUTPOMULIMHOM 1 T.N. lpyrre npenapatbl MOXXHO
OCTaBUTb B pe3epBe, UCMOJb3Ys UX TONbKO MO OKOHYaHUN
3bPeKTMBHOrO JeCTBMA paHee NpUMeHABLIMXCA. Jlyuwe
Ha3HauaTb 6aKTEpPULMAHDBIE, @ He BaKTeprocTaTuyeckue
npenapatbl. lMocnegHue 6MOKMpPYIOT penanKaumio n ae-
NEHUE KIeTOK, He Bbi3blBasi UX MMOENV; KIETKN COXPaHAIOT
CNoCcoBHOCTL K POCTY, M NPU HN3KOW Pe3NCTEHTHOCTU Op-
raHn3ma BO3MoXeH peunams 3abonesaHua. baktepruyng-
Hoe JelicTBUe XapaKTepusyeTca rnbenbio KNeTok B Npu-
CYTCTBUM Npenapara.

YunTbiBas ro6asibHY0 Yrpo3y pacnpoCTPaHEHWS aH-
TUONOTUKOPE3UCTEHTHBIX LUITAMMOB B »KUBOTHOBOZACTBE
1 NPAMYIO CBA3b 3TOrO ABMIEHUA C Ype3MEPHbIM UCMONb-
30BaHMEeM aHTMOUOTUKOB, B HEKOTOPbIX CTpaHax cdhop-
MYNMPOBaNM CTPaTErnio OrpaHNYNTENBHOWN MOANTUKM
NPYIMEHEHUA aHTUOVMOTUKOB NPY PAAE UHOEKUMI Kak pe-
anbHYI0 Mepy CAepPKUBaHUA pPe3nCTeHTHOCTM. OCHOBHas
Lenb AaHHOW KOHLEMUMM 3aK/ioYaeTca B OrpaHMuyeHnn
HeonpaBAaHHOro Ha3HauYeHNA aHTUOUOTUKOB.

OfHUM M3 feNCTBEeHHbIX cnocoboB orpaHUyeHus
MCMNONb30BaHUA aHTUOMOTUKOB, OYEBUAHO, ABNAETCA
cneunduryeckas npodunakTmka akTMHobaunnIésHomn
nieBpPONHEeBMOHNN CBUHeN. C TeopeTnyecKnx nosnunia
nprvMeHeHVe BaKLMH NPOTMB AaHHOro 3abonesaHus,
npusogsLlee K CHUXeHUIo 3a60/1eBaeMoCTN 1 CMEPTHO-
CTW, AOMKHO CNOCO6CTBOBATb OFPaHNYEHMNIO MPYMEHEHNA
QHTMOVOTMKOB.

3AKNOYEHUE

HecmoTps Ha 6onbluoii apceHan aHTUbaKTepUanbHbIX
npenapartos, pa3paboTaHHbIX 1 BHELPEHHbIX B BETEPU-
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HapHYI0 NPaKTUKY, neyeHne akTMHobaLunnésHowm nnes-
pPONHEBMOHWY CBMHEN NPOOMKaeT 0CTaBaTbCA OQHOWN
13 aKTyaNbHbIX Mpobnem BeTeprHapun. OgHon 13 npu-
YVH HeloCTaTOUYHOI 3P HEKTUBHOCTU aHTNOaKTepuanb-
HOW Tepanuu ABMAETCA TO, UTO LUIMPOKOE NCMOJIb30BaHME
aHTMOMOTMKOB CNOCOGCTBYET POCTY PE3UCTEHTHOCTU
BO36yaMTeNnsa K TPaAMUUOHHBIM aHTUGaKTepranbHbIM
npenapaTtam.

[lns npoBefeHns SMNUPUYECKOn aHTUMUKPOOHO Te-
panuu akTMHOGaLMNNESHON NNEBPONMHEBMOHNMN CBUHEA
B HacTosILLee BPEMA MOXHO PEKOMEHOBATb 3-aKTambl,
bTOPXMHONOHDBI, Makponugbl, GnopdeHnKon 1 TMamysuH.
CpaBHUTENIbHO BbICOKMI YPOBEHb PE3NCTEHTHOCTU K aHTU-
61oTUKaM TeTpaLUKIMHOBOW rpynnbl, CynbdaHnnamma-
HbIM NpenapaTtam 1 TpumeTonpumy (6onee 30%) orpaHu-
UMBaeT BO3MOXHOCTU UX MPUMeHeHMs Ans 3GGeKTVBHOTo
neyeHns 3aboneBaHus.
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SUMMARY

Antibiotic resistance of 42 porcine Actinobacillus pleuropneumoniae isolates recovered
from pigs in the Russian Federation in 20122014 has been monitored. Most of them
proved to be sensitive to penicillins (85,7%), aminopenicillins (92,9%), lll-IV-generation
cephalosporins (100%), enrofloxacin (81,0%), erythromycin (85,7%) and florfenicol
(95,2%). The majority of the isolates demonstrated resistance to tetracyclines, sulfanila-
mides and trimethoprim.

Key words: Actinobacillus pleuropneumoniae in pigs, isolates, antibacterial preparations.

INTRODUCTION

Pig industry development in the Russian Federation
places veterinary science before a number of challenges
related to the improvement of drugs for specific preven-
tion and control of porcine infectious diseases. Of crucial
importance is drug therapy and first of all use of chemo-
therapeutical drugs allowing for significant reduction of
damage induced by the bacterial diseases.

Actinobacillus pleuropneumoniae is a contagious
disease involving hemorrhagic, fibrinous-haemorrhagic
and pleuro-necrotising as well as serofibrinous pleurisy,
pericarditis and arthritides [3, 41. In case of the disease
emergence on a farm urgent antibacterial treatment is
needed.

In spite of high sensitivity of the agent to the wide
range of antibiotics the remedial actions do not always
ensure positive results. The efficiency of the antibiotic
use often varies on different farms. Therapeutic action of
the drugs mainly depends on the disease stage, during
which they are administered. Thus in case of extensive ne-
crosis of the lung tissues the effect of the antibiotics will
be insignificant. In case of peracute and acute disease the
treatment is effective only at early stages. Therefore daily
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monitoring of population on the infected farms is essen-
tial. It may be problematic in large commercial pig hold-
ings. In such case positive result can be generally gained
from total preventive treatment of animals in the infected
group. Tetracyclines are very often introduced into feed for
prevention and treatment on the farms, however they are
not always useful for the disease prevention or contain-
ment especially when the agent is low sensitive or resistant
to such antibiotics. Efforts to administer antibiotics with
feed for the purpose of the bacteria carriers’sanitation are
also ineffective [2, 3, 5].

Traditional antibacterial drugs are not always compliant
with current requirements due to their insufficient efficacy
and the issue of monitoring of the structure and level of
microorganisms’ resistance to drugs becomes of concern.
Empiric treatment of an individual infectious disease with
antibiotics should consider actual data of the epidemic
monitoring of antibiotic resistance of microorganisms cir-
culating on individual farms.

The work was aimed at determination of the antibiotic
resistance of Actinobacillus pleuropneumoniae isolates re-
covered from pigs in the Russian Federation in 2012-2014.
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MATERIALS AND METHODS

Actinobacillus pleuropneumoniae was isolated from pig
materials using bacteriological technique in compliance
with Provisional Methodic Instructions for Laboratory Di-
agnosis of Haemophillus pleuropneumoniae in Pigs [1]. The
disease agent identification was based on determination
of its tinctorial, cultural-morphological and general bio-
logical properties.

Theisolates’sensitivity to the antibacterial preparations
was tested using disk-diffusion method recommended by
the Clinical and Laboratory Standard Institute (CLSI, USA)
[7]. A. pleuropneumoniae reference strain No. 27089 pro-
vided by the American Type Culture Collection (ATCC) and
having well described phenotypic properties including
level of sensitivity to antibacterial preparations (ABP) was
used in parallel with the tested isolates for the purpose of
the test reproducibility and precision evaluation.

Sensitivity A. pleuropneumoniae strain and isolates to
ABP was determined in nutrient HTM agar (Haemophilus
test medium) supplemented with bovine sera and nicoti-
namide-adenine dinucleotide.

ABP disks from various manufacturers were used (Ox-
oid, KRKA, Bio-Rad, BD, Himedia). The disks contained
penicillin (6 pg - 10 units), ampicillin (10 pg), amoxicillin
(10 pg), amoxicillin with clavulanic acid (30 pg), ceftriaxone
(30 png), cefepime (10 pg), cefotaxime (30 pg), enrofloxacin
(5 pg), ciprofloxacin (5 pg), flumequine (30 pg), erythromy-
cin (15 pg), tylosin (15 pg), spiramycin (50 pg), tetracycline
(30 pg), chlortetracycline (30 pg), oxytetracycline (30 pg),

Table
Sensitivity of A. pleuropneumoniae isolates to ABP

Antimicrobial preparation,
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doxycycline (30 pg), co-trimoxazole (25 pg), trimethoprim
(5 ng), colistin (100 pg) and florfenicol (30 pg). In addition,
E-test for tiamulin was used (0,002-32 pg/ml).

RESULTS AND DISCUSSION

In spite of great number of antimicrobial preparations
bacterial infections of respiratory tract are extremely wide
spread in the commercial pig holdings. Over 2012-2014,
forty-two A. pleuropneumoniae isolates were recovered
and examined by bacteriological techniques. The major-
ity of tested isolates (=85,7%) proved to be sensitive to
natural and semisynthetic penicillins including inhibitor
protected ones. Resistance to penicillins was detected only
in 6 isolates and in 3 isolates it was associated with (- lacta-
mase. All tested isolates were sensitive to lll-IV generation
cephalosporin but currently use of such preparations in
veterinary practice is limited due to their high cost. Only
21,4% of isolates were sensitive to gentamicin while 78.6%
demonstrated moderate resistance. Summary results of
sensitivity to ABP are demonstrated in the Table.

Most part of the isolates demonstrated high sensitiv-
ity to fluoroquinolones excluding flumequine. Macrolides
proved to be effective against A. pleuropneumoniae. Less
than half of tested tetracyclines demonstrated sensitivity
and nearly the same amount of tetracyclines demonstrat-
ed resistance. This fact could be related to general admin-
istration of tetracyclines with feed not only for therapeutic
purposes but also for prevention of various pig diseases
and for growth promotion. Multiple test results from the
whole world are indicative of negative consequences of
long term use of tetracyclines in subtherapeutic doses. In

Part of isolates, %

1 Penicillin, 6 85,7 0 143
2 Ampicillin, 10 92,9 0 71
3 Amoxicillin, 10 9,9 0 7.1
4 Amoxycillin with clavulanic acid, 30 95,2 0 48
5 Ceftriaxone, 30 100 0 0
6 Cefepime, 30 100 0 0
7 Cefotaxime, 30 100 0 0
8 Gentamicin, 10 214 78,6 0
9 Enrofloxacin, 5 81,0 47 143
10 Ciprofloxacin, 5 90,4 48 48
1 Flumequine, 30 429 214 35,7
12 Erythromycin, 15 85,7 143 0
13 Tylosin, 15 76,2 238 0
14 Spiramycin, 50 714 28,6 0
15 Tetracycline, 30 71 11,9 81,0
16 Chlortetracycline, 30 45,2 7,2 47,6
17 Oxytetracycline, 30 38,1 16,7 45,2
18 Doxycycline, 30 38,1 9,5 52,4
19 Co-trimoxazol, 25 45,2 7.2 47,6
20 Trimethoprim, 5 LYR] 72 50,0
21 Florfenicol, 30 95,2 0 438
22 Tiamulin, 0,002-32 69,0 7,2 23,8

S —sensitive, | — moderately sensitive, R — resistant.
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Figure. Areas of A. pleuropneumoniae growth inhibition associated with:
a) penicillins, b) tetracyclines, c) tiamulin

Spain the number of A. pleuropneumoniae oxytetracycline-
resistant isolates amounts to 70%, in Romania - to about
100%, in South Korea - to 80%, and in the USA and Canada
- to over 70% [2, 3, 5, 6]. The same is the case for sulfona-
mides combined with trimethoprim and for trimethoprim
alone.

One of the newest antibiotics introduced in veterinary
practice is florfenicol. Over 95% of isolates demonstrated
sensitivity to the preparation meanwhile two isolates were
resistant. Tiamulin result was ambiguous. Minimal con-
centration for 69% sensitive isolates amounted to 0,25-
3,0 pg/ml and for 23,8% resistant ones - to 8,0 pg/ml and
more (see Figure).

While using ABP one should keep in mind that long
term and uncontrolled use of antimicrobials reduces their
therapeutic efficacy and leads to emergence of micro-
organisms resistant to them. Depending on the ABPs’
chemical and pharmacological properties they should
be administered as a course and according to the pack-
age insert.

Sometimes it takes a long time to isolate A. pleuropneu-
moniae and to determine its sensitivity to antimicrobial
preparations. Therefore the animal treatment should be
started basing on the presumptive diagnosis. In such a
case broad-spectrum antimicrobial preparations should be
used. As soon as final diagnosis is confirmed it should be
discussed whether it is practical to administer some other
drug including narrow-spectrum preparation to which the
disease agent is the most sensitive.

When the agent is sensitive to several available prepara-
tions, treatment should be performed by means of widely
used antimicrobial drugs, e.g. penicillin, amoxicillin, eryth-
romycin, etc. Other preparation can be reserved and used
only after the previous preparation effect termination.
Bactericides should be used instead of bacteriostatics as
the latter block the cell replication and mitosis but do not
cause cellular death and the cells retain their growth po-
tential and can lead to the disease recurrence in case of low
body resistance. Bactericidal effect involves the cell death
associated with the preparation.

In view of global threat of the antibiotic-resistant
strains’ spread in farm animals and direct relation of this
fact to excessive use of antibiotics, a strategy aimed at limi-
tation of use of antibiotic in case of a number of infections
has been developed in some countries as an actual meas-
ure for resistance containment. The basic objective of such
strategy is limitation of undue prescription of antibiotics.
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Specific prevention of A. pleuropneumoniae in pigs is
likely to be one of the efficient means to limit the use of
antibiotics. From the theoretic point of view, the disease
vaccination resulting in morbidity and mortality reduction
should aid to limitation of the antibiotics’ use.

CONCLUSION

In spite of a large number of antibacterial drugs devel-
oped and introduced in veterinary practice A. pleuropneu-
moniae control in pigs still remains one of the topical issues
for Veterinary Medicine. One of the reasons of insufficient
effect of antibacterial treatment is the fact that wide use
of antibiotics results in increase of agent’s resistance to the
traditional antibacterial preparations.

B-lactams, fluoruquinolones, macrolides, florfenicol
and tiamulin could be recommended for the purpose of
empiric antibiotic therapy of pigs against A. pleuropneu-
moniae. Relatively high resistance (over 30%) to tetracy-
clines, sulfanilamides and trimethoprim limits their use for
effective disease treatment.
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