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AHHOTALUA

MHMEKUMOHHLIN KepaTOKOHBIOHKTUBUT (Keratoconjunctivitis) — WmMpoko pacnpoCTpaHeHHOE,
NONM3aTUONOIMYHOE, OCTPO MpoTekawwee n BbiICTpo pacnpocTpaHsawmecs 3abonesaHve
KpynHoro poraTtoro ckota. [latonorns Takke u3BecTHa kak mMopakcennes3 (Moraxellosis).
MHdekuns nposiBnseTca NMXOpagkon, YrHETEHMEM M MOpPaXeHWeM rna3 — KaTaparnbHbIM
KOHBIOHKTUBUTOM,  THOMHO-I3BEHHLIM  KEpaTUTOM,  CBETODOOSsI3HbIO,  Cre3oTevyeHneM,
rmnepemMmen COCYLOB KOHBIOHKTUBANbHbIX 060M04YeK , CEePO3HO-THOMHBIMU UCTEYEHUAMMU,
MOMYTHEHMEM pPOroBuLbl, B TOM YUCMEe C WU3bA3BMAEHUAMU, OePOPMUPOBAHNEM [NA3HOr0
sA0noka, OONEe3HeHHOW peaKkuMem Ha CBET, YacCTUYHOW WK MOJSIHOW MOTEpEN 3peHus.
3aboneBaHne CBOWCTBEHHO MHOMMM BMAAM >KBAYHbIX XWMBOTHbIX BO BCEM MUpE, BKIOYas
oneHen, 6usoHoB, aHTUnon, Bepbnogos, ko3, osely n 1.4. B Poccun atomy 3abonesaHuto
NOABEPXKEH MMEHHO KPYMHbIN poraTbii CKOT, BBUAY €ro NOBCEMECTHOrO pPacrnpoCTpaHEeHUS.
MmerHo MIKK cumnTaeTca cambiM onacHbiM 3aboneBaHMEM rnas3 XMBOTHbIX BO BCEM MUpe, a
rpamoTpuuartensHole Oaktepumn Buaa Moraxella bovis u Moraxella bovoculi cuutatoTcs
OCHOBHbIMW ero Bo3byautenamu. B crniyyae pasButusa MHMeKUn BO3MOXHO OQHOBPEMEHHOE
nopaxeHne o6OMX rNas, WA OAHOMO M3 HUX, HO Ha pasHbIX CTagusx 3aboneBaHus.
HecmoTpsi Ha HU3KYD CMEPTHOCTb, MHAPEKLMOHHBIA KEPATOKOHBIOHKTUBUT XapaKTepuayeTcs
BbICOKOW 3a00r1eBaemMoCTbl0 U MacCOBbIM BbIObITUEM XUBOTHbIX, MOCKOSbKY Y OCRenwunx
XMBOTHbIX HabnaaeTCs CyLEeCTBEHHOE CHUXEHNE NPOAYKTUBHOCTH.

ABSTRACT

Infectious bovine keratoconjunctivitis (IBK) - a widespread, polietiologic, acute and rapidly
spreading disease of cattle. The pathology is also known as moraxellosis. The infection is
manifested by fever, oppression and damage to the eyes — catarrhal conjunctivitis, purulent-
ulcerative keratitis, photophobia, lacrimation, hyperemia of the vessels of the conjunctival
membranes, serous-purulent discharge, opacity and ulceration of a cornea, deformity of the
eyeball, painful reaction to light, partial or complete loss of vision. The disease is common to
many species of ruminants around the world, including deer, bison, antelope, camels, goats,
sheep, etc. In Russia, primarily cattle is affected by moraxellosis, due to its widespread
distribution. The IBK is considered the most dangerous animal eye disease in the world, and
gram-negative bacteria of the species Moraxella bovis and Moraxella bovoculi are
considered its main pathogens. In the case of infection development, it is possible to
simultaneously damage both eyes, or one of them, but at different stages of the disease.
Despite the low mortality rate, infectious keratoconjunctivitis is characterized by the high
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morbidity and mass disposal of animals, since a significant decrease in productivity is
observed in blind animals.
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MHpEeKUMOHHBIN  kepaToKOHbIOHKTMBUT Yy KPC, nposenaiowuncs OoaHOTUMHBIMMA
KMMHUYECKMMW  MPU3HAKaMX, MOXET BbI3blBaTbCA  pasHbIMM  BO30OyAUTENsIMK, He
ABMAWMMNCA ONN3KMMKN MO PEHOTUMUYECKMM U FTEHOTUMMYECKMM CBOMCTBaM. CumuTaeTcs,
4yTo BO3GyaUTENEM WHEEKLMOHHOTO KepaTOKOHBIOHKTUMBUTA KPYMHOrO poratoro ckoTa B
GonblwKMHCTBE crnyvyaeB gaBnsioTca OGaktepum Moraxella bovis n Moraxella bovoculi,
oTHocawmxca K cemenctsy Moraxellaceae. B kayecTBe [OOMNONHUTESbHBbIX areHTOB
(BTOPMYHBIX) 4alle BCEro BLICTYNAKT TENA3UW, a Takke pasfnUyHble MUKPOOPraHU3Mbl:
PUKKETCUN, XNaMuanmn, BUPYCbl, MUKOMNNa3aMbl, nuctepun. Kpome Toro, 4OCTaTto4HO 4acTo u3
KOHBIOHKTUBASbHBIX  CMbIBOB  BbIAENAOTCSA  YCNOBHO-MATOreHHbIE  MUKPOOPraHU3Mbl,
pacnpocTpaHeHHble B Okpyxawuwen cpege. OTgenbHas rpynna aBTOPOB CYUATAET, 4TO
KaXgbll M3 MNEepedncrieHHbIX BbIE MNaTOreHOB MOXET OblTb MepBONPUYMHON ©ONesHu.
MpenpacnonaraeT k 3aboneBaHnio BbICOKasi COMHEYHAs1 akTUBHOCTb, BOnbLLIOEe KONMMYEeCTBO
HAaCEeKOMbIX, BbICOKasd TpaBa M Hanuune KyCTapHWKOB Ha nactbuiie, 4TO NpUBOOUT K
TpaBMmawm rna3. Ha teueHne 3aboneBaHuns BrMSIET YPOBEHDb YNbTPadnoneToBoro nanydeHns
N HexBaTka BUTamMuHa A.

Pon Moraxella sBnsietca uneHom cemenctBa Moraxellaceae, n npeacraenswoT coboi
rpaMmMm oTpuuaTtenbHble KOokkobaumnnbl. NpenmylecTBeHHO NpeacTaBUTENN OAHHOIO Buaa
He NOABWXHbI B XWOKOCTW, OAHAKO HEKOTOpble BUAbI MMEKT «NOSEepPrvBaloLLyOCa»
MobunbHOCTb. YcTaHoBneHo, Yto Moraxella bovis cnocobHa BbRkMBaeT 0o 3 AHEN Ha nankax
HACEKOMbIX, B YHACTHOCTU MYX XXUrarok.

Hanbonee BaxHble npeactaButenn Oaktepui poga Moraxella gnsi XXMBOTHBIX W
noaen, Bbi3bIBaOLLMX NOPaXEHUA rnas, oTpakeHHble B Tabnuvue 1.

Tabnuua 1 — Bugpbl 6aktepun poga Moraxella, Bbi3blBaloLne NopaxxeHusl rnas

Bua 3abonesaHne

Moraxella bovis Bbi3biBaeT KEpPaTOKOHBIOHKTUBUT pPOraTtoro ckoTta

Moraxella bovoculi BbI3biBaeT KEPATOKOHBIOHKTUBUT POraTtoro ckota

Moraxella ovis BbI3blBaeT kepaTOKOHBLIOHKTUBMWT OBEL], 3a4acTylo B accoumaumm ¢ Moraxella bovis
Moraxella lacunata Bbl3biBaeT kKepaTOKOHBIOHKTUBUT U KepaTuT y noaen

Moraxella canis Bbi3biBaeT KOHBIOHKTUBUT COBaK M KOLLIEK

Moraxella equi Bbi3biBaE€T KOHBIOHKTUBUT 1 9pO3MI0 ANUTENWS KpaeB BEK Y Nnowaaen

Mpn okpacke wmeTogom [pama o06a MuKpoopraHmamMa npencraBngalT  cobown
rpamoTpuuaTenbHble AUMMAOKOKKM C BapuabenbHon (opMor OT KOKKa A0 KOKKoGauunsbl.
M3onaTel, koTOopble UMET hopMy CTepXHs, BapbupytoTca B pasmepax ot 1,0-1,5 x 1,5-2,5
MKM, @ U30MsTbl, KOTOpble UMEIT (POPMy KOKKa, UMeIoT pasmepbl B AnanasoHe 0,6-1,0 mMkm.
B maskax kneTkv pacnonoxeHbl OOWHOYHO, NMAPHO WNW B BuAe GONbLUMX CKOMMEHUA (CM.
doTo 1). JaHHbIe BUAbI MUKPOOPraHM3MOB SIBMISAIOTCSA NAE€OMOPEHbIMMN.

KonoHun Moraxella bovoculi npu pocTte Ha KpOBSiHbIX NUTaTENbHbIX cpefax UMerT
anametp meHee 1 mm, uBeT oT Genoro o Geno-ceporo otTeHka. KonoHwn Kkpyrnow u
BbIMYKNON (POPMbl C POBHbIM KpaemM W BNaXXHOW MOBEPXHOCTbI. BOMbLUMHCTBO LUTaMMOB
ABNAITCA beTa-remonutnyeckumn Ha 5% arape kposu oBel (cMm. ¢oTo 2). OnTumaneHas
Temnepatypa ans pocta 35-37 ° C. BoaMoxHocTb pactn npy 25 n 42 ° C asnsaetcs
nepemMeHHbIM CBOMCTBOM. PocT otcytctByeT Ha arape MacConkey, arape Salmonella-
Shigella, untpatHom arape CumMoOHCa, arape auetata HaTpus UM nNUTaTtenbHOM arape C
6% NacCl.
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CeexeBblaeneHHble nsonatel Moraxella bovis Ha nuTatenbHbIX cpefax, coaepKallmx
AedunbpuHnMpoBaHHyto KpoBb 6apaHa, o6pasyloT nonycepunyeckme nrocKMe KOSTIOHUM
pa3mepoMm o 1 Mm B anameTtpe B Te4eHun 48 4. BonbLUINMHCTBO LUTAMMOB, BblAEMEHHbIX OT
KPYMHOro poratoro ckota, obpasytoT pasfmyHble reMosIMTUYECKMEe 30Hbl BOKPYr KOFIOHWI Ha
KpoBsiHOM arape. MunkpoopraHmambl SBASOTCA NPUXOTNIMBBIMU K NMUTATENbHBLIM cpegam. He
cnocobeH pactn Ha arape MacConkey unun B cpegax, cooepxawmx aMMOHUM M aueTarT.
OntumanbHaga Temnepartypa ons pocta cocrtaesnset 35-37 ° C.

Buoxmmnyeckne ceonctBa bGaktepun Buaga Moraxella bovis n Moraxella bovoculi
npuBedeHbl B Tabnuue 2.

Tabnuua 2 — KynbTypanbHo-mopdonorudeckme un buonorndeckme ceonctea bakrepun poga Moraxella

Mokasatenb Moraxella bovis Moraxella bovoculi
Mopdonorus Mano4ku, gunnobaumnnol Kokkn, AnnnoKokku
Twun KonoHumn R S
MNoaBWXHOCTb - -
emonua + +
KaTanasHas akTMBHOCTb + +
OkcurpasHasi akTUBHOCTb + +
PasxmkeHune xenatnHa + -

1
+

Pepykuns Hutpatos

CaX&pOJ’IVITVI‘-iECKVIe CBOWCTBa - -

Moponus TBnHa 80 + +
YpeasHas akTUBHOCTb - -
Uuntpat - -
deHnnanaHuH ge3aMmMHa3Hasi akTMBHOCTb - +
$epmeHTaUus B NaKMyCOBOM MOJIOKE + -

+ — nosioxxumersibHoe 3Ha4eHue mecma, - — ompuyamersribHoe 3Ha4eHue mecma.

3nusoomonoezus. K 3abonesaHnsim, BbldaBaHHbIM Moraxella bovis n Moraxella bovoculi
BOCMPMUMYMBGLI, criegytowme XmnBoTHble: KPC, oBUbl, KO3bl, OneHun, nowagun. Hekotopble
BMAbl Mopakcenn ObinvM BblgeneHbl M3 KOHBIOHKTUBBI WU HOCOBbLIX MOJSIOCTEN KPYMHOro
poraToro ckoTa, OBeL, fowajen, CroHbl cobak M KoweK, pPOTOBOM MOMOCTU WU TNOTKU
MOPCKMX CBUHOK N KPOSIMKOB, HOCOBOM NMOMIOCTU KO3, NOMOBbIX NYTAX CBUHEW, KNLLEYHUKE KO3,
MOMoBbIX MNyTAX OBEeL W KpynmHOro poratoro ckota. baktepum poga Moraxella
pacnpocTtpaHeHbl MO BcCeMy MUpy, OCOBeHHO B cTpaHax Asun, Adpukn, ABCTpanuu,
CeBepHon un HOxHom Awmepuke, EBponbl. bBonbwyio ponb B pacnpocTpaHeHum
NH(EKUMOHHOTO  KEPATOKOHBIOHKTMBUTA, MOSBAEHUIO CTauMOHapHO HebnarononyyHbIx
ovaroB (MKK) urpaet 3aBo3 nrieMeHHOro KpyrnHoro poratoro ckota ns-3a pybexa, nepeBoska
WHUUNPOBAHHOIO CKOTa Mexay xossucteamu u permoHamu. B CCCP nepBble BCbIWKK
3aboneBaHus y KpPYNHOro poratoro ckota Obinm onucaHbl B 70-80-e rogbl B X03AWCTBaXx
UpkyTckon, Nomenbckon obnactax, Cesepo-3anagHom pervoHe [17, 20].

B uMcne OCHOBHbIX 3TMONMOMMYECKMUX NPUYMH UHPEKUUN, MHOrME aBTOpbI yKasbiBatoT
GakTepumn poga Moraxella, HO Npu 3TOM onpeaeneHHyY0 Posb UrPaKT NIUCTEPUMN, PUKKETCUN,
MUKONNasMmbl, xnamvauun, Bupycel (Bo3bygutenn WPT, BO wn ap.). VKK 3HaunTenbHO
OCNOXHSAET TUNSA3M03 U ero accouunpoBaHHas dopma.

NCToUHMKOM UHDEKUUN aBNAOTCA O60NbHble MNNM  MHOULMPOBAHHBIE KMBOTHbLIE.
Bo3byautenn 3aboneBaHus MOryT AOfMTENbHO NEPCUCTMPOBATb B KOHBIOHKTUBANbHOM
MeLLKe rnas 1 HOCOBbIX X04aX XMBOTHbIX-bakTepuoHocutenen [21].

Hanbonee yactbiM NyTem pacnpocTpaHeHus Bo30yauTenemn ABnaeTca KOHTaKTHbINA, HO
He WCKMYEH W aspo30SibHblA NyTb 3apaxeHus. OQHMM M3 caMbiX BaXHbIX (PaKTOpOB
pacnpoctpaHeHna VKK sBnsawoTca Myxu, Ha Tene KOTOpbIX BO3OyaAUTENb MOXET BbbKMBATb
A0 Tpex gHen. CylecTByeT NOMNOXUTENbHAA KOPPENALMS MEXay KOMYeCTBOM MyX Ha OQHO
XMBOTHOE Ha depme n uHdekumen. 3abonesaHne obocTpseTca Ha (OHE NEepeBO3OK,
neperpynnupoBOK CKOTa, BeAyLWUX K CTpeccam, Mpu 3TOM, Kak NpaBuno, yBENU4MBaeTCH
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UYMCMO HOBbIX KMUHUYECKM BblpaXXeHHbIX Mopakcennesa [11, 12]. 3apaxeHne ckoTa 4acTto
CBSA3aHO C nepemeLlleHnemM B60MbHbIX XXUBOTHBIX UM HOCUTENEN U3 O4HOro NPeanpuaTUS B
Apyroe, 4YTO SIBMSIeTCA OOHUM M3 OCHOBHbIX MyTen pacnpocTpaHeHusd. Npu aspo3onbHOM
3apaxeHun BO3OyauTenb nepedaeTcsl yYepes3 KanesnbKu CroHbl U HOCOBBLIX MCTEYEHWUMN,
nonagarolmx Ha OTKPbITble CAM3UCTble OBOSIOYKM OKPYXXaoLWUX XKMBOTHbIX. Takke
BO30yauUTENM nepenatoTca yepes obme KOPMYyLLKA 1 MOUITKN.

BaxHyto pornb B  BO3HWKHOBEHWUM, PacnpoCTPaHEHUM U  TSKECTU TeyeHus
WH(PEKLUMOHHOIO  KEpaTOKOHBIOHKTMBUTA  UrpalT  OKpyXawwas cpefa, Ce30HHOCTb,
conyTcTBylOLWasa MUKpodhsriopa, UMMYHHasi cMcTeMa XXMBOTHOro. MnHepanbHble HeJoCTaTKw,
Takne Kak 4eduuunT ceneHa n Meam Takke SBNATCA ONOMHUTENbHBIMK (bakTopaMn pucka,
KOTopble cneayeT yuuTbiBaTb nNpu BeaeHumn ctaga KPC. OcobGeHHoe BHMMaHWE HYXHO
yOenaTb Ha TO, YTO BaXKHOW NPUYNHON BO3HUKHOBEHNSA MHEKLUMIA, 0OYCNOBMEHHbIX YCIIOBHO-
NaToreHHbIMM  MUKPOOPraHu3mamu, SBNSETCH HapylweHuMe MMMYHHOro romMeocTasa,
CBSAI3AHHOINO C MOHMXEHMEM WMMyHUTETa. Takve paccTpomctBa OCOOEHHO 3aBUCAT OT
OENCTBUA CTPEecCoBbIX (PaKTOPOB, 3arpsi3HEHUSI OKpyXatowlen cpedbl, UCNonNb30BaHUS
ANUTENbHOW aHTMOaKTEpPUanbHOM TepanuuM U CBSI3aHHbIMM C Hel uHdekuuamu. BaxkHon
rpynnomn ¢aKkTopoB, npegpacnonaratoLmnx passutne MHEKLIMOHHOIO
KEpaTOKOHBLIOHKTUBUTA, SABASAOTCA (DYHKUMOHAmNbHbIE HapylleHUst MMMYHHOW cucTembl. B
TOM 4ucrne croga OTHOCAT MMMYHOCYNPECCUIO, BbI3BaHHYIO OOHOBPEMEHHO C WHGEeKUUaMm
APYrnx NaTtoreHos.

MHdekumn vawe Bcero HabnogarTca B Bpems roga, Koraa akTMBHO pa3MHOXatoTCA
pa3HOCYMKM BO3OyauTens, a umeHHo myxu. Hambonee vacto VKK nposiensieTcss B Tennoe
Bpemsi roga: BecHon (21,4%), netom (29,3%) n makcumanbHO oceHbto (80 45%). Muk
pacnpoCcTpaHEeHHOCTN NPUXOAUTCHA Ha BbICOKUIN YPOBEHb YINbTPagnoneToBoro nUsnyvyeHus u
aKTUBHOCTb HacekombIX. Bo BHOBb BO3HUMKLWNX ovarax VIKK npoTekaeT octpo u B TeueHue 20-
30 aHen oxBaTtbiBasg npaktudeckn 100% noronoBbs. MonogHsik, nepebonesLlnMn OCTpon U
XpoHuyeckon bopmamm VKK, yctonume kK noBTopHoMy 3aboneBaHuto, Nnbo nepebonesaeT B
nerkon cdopme. B HebGnaronony4yHbix ovarax 3abonesarT BHOBb MOCTYMMBLUME XUBOTHbIE,
nnbo poaMBLUMECS B TEKYLLEM rogy.

HecmoTpst Ha Gonbluyto koHTarmosHocTb MIKK He npmBoanT K GOnbLIOW CMEPTHOCTH,
Aaxke npaBunbHee ckasaTb, YTO OTMEYalTCa egMHUYHbIE NneTanbHble criydan. CmepTb, Kak
npaBuno, HacTynaeT nocrne nopaxeHusa GaktepuanbHoW (Propon 3puUTenbHOro Hepsa, OT
Kyaa Bo3GyauTenb pacnpocTpaHseTcs A0 nognayTMHHOrMO NpPOCTpaHCTBa rOflOBHOrO MO3ra,
TEM CaMbIM BbI3blBasi HEBOCCTAHOBUMbIE U3MEHEHUSI HA (POHE MEHUHIUTA. KOHOMUYECKME
noTepy OYeHb BECOMblE, MOCKOSIbKY BCMEACTBME MOPaXeHWss O4HOro unv AByX rnas,
pas3BMBaeTCs CcrenoTa, Nocre 4Yero XMBOTHbIX BblOpakoBbIBAKOT, TaK Kak pe3ko nagjaeT
NPOAYKTMBHOCTb CKOTa, TensTa OTCTalT B pPOCTe, Y KOPOB nagawT ygou. 3abonesaHve
Takke conpoBoxgaetcsa OONbIMMW  SKOHOMUYECKMMW  Tpatamu Ha npoBefeHue
0300pPOBUTESbHbBIX U Ne4ebHO-NPOUNaKTUYECKNX MEPONPUATUN.

lNamoezenes. MukpoopraHmambel M. bovoculi u M. bovis cogepxaT nsBectHble hakTopbl
natoreHesa, B TOM 4ucrie onepoH knacca Repeats-in-Toxin (RTX), kotopbin kogupyeT
LUMTOTOKCUH, KOTOpbIA nn3npyeT un ybuBaeT HEeNnTpodusibl U anuTenuanbHble KneTku
pPOroBULbI, M FreH NUAMHAa, KOTopbIN TpebyeTcs Ans NPUCOeOUHEHUS K ANUTENNIO POrOBULLbI.

B reHome M. bovoculi 6b1iM 0BHapyXeHbl reHbl, OoTBevawlme 3a AETOKCUKaLMIo
TSDKENbIX METasNNoB N YCTOMYMBOCTU K aHTUBUOTUKAM.

OcHoBHble 6enkn NaToreHHOCTN - MUIMH U LUTOTOKCUH (FEMONN3NH, LUTOSNN3NH), OHK
no3BoNAT 6GakTepun npuaepXKmMBaTbCA MOBEPXHOCTU POroBuubl. LIMTOTOKCMH nuaupyeT
OblubM HEUTPOMUMbI, 3PUTPOLUTLI, NIMMMOUNTBI U ANUTENManbHbIE KNETKN POroBuLibl,
NpuBOAALLNE K U3BA3BNEHNIO POrOBULIbI.

Bos3bygutenn WKK npoHMKalOT 4Yepe3 KOHBIOHKTMBY W  Bbi3blBAlOT  CEPO3HO-
KaTapanbHoe BocnaneHve. Bcrneacteme HapylleHUs LenOoCTHOCTU anuTenmarnbHbIX KNeTok
NOSIBNAOTCA YCNOBUS A5 BTOPUYHOW MUKPOMopbl. TSXecTb TedeHUss 6onesHn Hanpsamyro
3aBUCUT OT YPOBHS YNbTpadmMoneToBoro Usrny4yeHns B 3ToT Nepuoa.

KneTtoyHas cTeHKka Mopakcensi COCTOMT u3 OenkoB M nuMnocaxapuaoB, KOTOpble
ABMSAETCSA OOHUM U3 (PaKTOPOB MeXaHM3Ma pPa3BUTUS MOPaKCenn 3aBUCUT OT reMOSIM3uHa,
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o6pasyeMoro MMKpoopraHnamammn B TedeHme norapnmMmyeckon cragum pocta. 'emonusnH
BCTpavBaeTCcd B nnasmaTnyeckme MeMbpaHbl KNneTok Xo3snHa u (oopMupyeT B HeW Nopbl, U3-
3a Yero HapywaeTcs MpoHMLAeMOCTb MeMbpaHbl, YBENMYMBAETCS BHYTPUKINETOYHOE
AaBreHne, 4YTo B UTOre Bbi3biBaeT ee rmbenb. [Npn nHbeKuumn Noa poroBuLly reMonmMTUYeCcKmx
dpakumnm MaToOreHHbIX LWTaMMOB Mopakcensn, HabntopgaeTcs MHEKLIMOHHBLIN
KEPaTOKOHBIOHKTUBUT, B TO >X€ BPEMS MNPU 3apaKeHUM HEereMonUTUYECKUMU KyIbTypammu
GakTepun nopaxeHue rnas He NPONCXOLMIO.

MonoaHsik KpynHoro poraTtoro ckoTa, nepeboneswnin KK, ctaHOBUTCS YCTOMYMBBLIM K
MOBTOPHOMY 3apakeHW0 B JdanbHenwem. Y Takumx ocobelr BbISIBNEHbl aHTuTena K
reMonun3nHy, KOTopble HEeWTpanuaylT pasnuyHble WTaMMbl. XOTS (UMOPUM U reMOrnM3uH
ABMSAKOTCH OCHOBHbIMW (bakTopaMy naToreHHoCTU Mopakcenn, B passutun UKK Takke
BaXXHOe MeCTO 3aHMMatoT acTepasbl, inasbl, PUOGPUHONU3NHLI U TA.

KnuHuyeckue npusHaku. NHKyGaumMoHHbIA nepuog anutcsa ot 2 go 20 gHen, npu aToMm
MOXET nopaxaTbCs Kak OAuH, Tak u oba rnasa. Mpu ocmMoTpe OTMeYaeTcs OTEYHOCTb BEK,
KOHBIOHKTUBUT, Cre3oTeveHne, JkccygaT MOXeT ObiTb CRM3UCTONM KOHCUCTEHLMM, WK
rHOMHbIM. B Hauyane 3aboneBaHusi, (PUKCUPYETCs MNOBbILEHME TemnepaTypbl Tena wu
YXYALEHUS 3pEHUSI, COCTOSIHUE XXMBOTHOMO YrHeTeHHoe. >KMBOTHbIE OTKa3bIBaKOTCA OT Kopma
1 BOAbI, YTO BeAET K UCXyAaHuio n 06e3BoxmBaHuto. Mpu nanbnauumn BoiABASAKOT NOBbILLEHWE
MeCTHOW Temnepatypbl, 6onesHeHHOCTbL obnactu rnasa, NpunNyxnocTb Bek. B anHamwuke
BblAENAT HECKONbKO CcTaguum pasButua 6onesHu: 1) kaTapanbHbli  KOHbBIOHKTUBUT,
cBeTob05A3Hb, CEepo3HOoe cnesoTedeHne, Gnedapocnasm; 2) napeHXMMaTo3HbIN KepaTwuT,
OTeK poroBuubl; 3) FTHOWMHbLIA KepaTuT, 3Ba POroBuLbl, MOMYTHEHNE POroBuLbl; 4) rHOMHbIN
KEpaTOKOHBIOHKTUBMIT, Nepdopaums poroeuubl; 5) rHonHas naHodTanbmus, crienoTa.

Y YacTu XMBOTHbIX MOXET (PUKCUPOBATLCS BblOyXxaHMe NOMYTHEBLUNI YacT POroBULbl
N passuTME 43Bbl, NpuBoaswee K cnenote. bonesHb npogomkaetca 8-10 gHen u B
BGOnbLIMHCTBE CryYyaeB 3akaH4MBaeTCHA BbI3gopoBreHveM. Ho npu He CcBOEBPEMEHHOM
nevyeHun, BbI3OOPOBIIEHNE 3aMeaNAeTCs Ha HECKOSTbKO HeadeNb UNn MecsLeB, Ha porosuue
COXPaHAKTCA MENKMe OYaXXKU NOMYTHEHUS N pybubl. AKTUBaLUS CEKyHOAAPHOW MUKPOMNopbl
BedeT K OKOHYaTenbHOW crnenote unu notepe rnasa. PorosBuua rnasa npu 9ToM MyTHeeT,
npnobpeTaeT XKentoBaTbli OTTEHOK, pPa3BMBAETCS T[HOWHbIM MaHoTanNnbMUT U s3Ba.
BoamoxHO npoboaeHne porosuLbl, BbiNageHue xpycTtanuka n atpodus rnasHoro a6noka.

HuaeHo3. [uarHO3 yCTaHaBnMBAEeTC Ha OCHOBE 3MU300TUYECKMX [AaHHbIX U
KNMMHUYeCKnxX npmuaHakoB. OKOHYaTENbHbIM ANarHo3 onpeaenseTcs Ha ocHoBe nabopaTopHoO-
AnarHoCTMYyeckux uccrnegosaHun. [OuddepeHumanbHaas AuarHocTuka MpoBOAUTCA C
3aboneBaHnss UMEOWUMM  HaUBOMbLUYKD  CXOXECTb  KIUHUYECKUMX MPU3HAKoB, T.e.
WHBA3NMOHHOTO  KEePaTOKOHBIOHKTUBUTA, repnec  BUPYCHOW  uHdekumn  (tun 1),
3M0Ka4YeCTBEHHOW  KaTapanbHOW  ropsdkum  (Bo3byguTtenb  Herpesvirus  bovis-3),
XNnamMuanosHblv KepaTOKOHbLIOHKTUBUT (Bo3byauTens Chlamydophila pecorum),
MUWKOMNa3MO3HbI KePaTOKOHBIOHKTUBUT (Bbl3BaHHbI Mycoplasma bovoculi) n T.4. BaxHbiMu
ANArHOCTMYECKMMU MNpU3HaKaMy SABMSIOTCA KOHBIOHKTMBUT, CBETODOOS3Hb, WUCTEYEHUs U3
rnasa, 9po3us  poroBuUUbl,  YXYAWEHWE  3pEHUd,  KepaTOKOHBLIOHKTMBUT.  [Ons
OaKTEepPUONOrMYeckoro n BUPYCOSIONMYECKOrO UCCneaoBaHnin OT OOMNbHOrO KMBOTHOIO
OoTOMpaloT Npobbl OTAENAEMOrO rnasa, KoTopble OTNPaBnalT B Nabopatoputo. Baatne npob
NpOun3BOAAT CYXUM CTEPWUSlbHbIM BaTHbIM TaMMOHOM W3 KOHBIOHKTUBASIbHOIO MELLKa.
Mony4yeHHble Npobbl 4OCTaBNAOT B TEPMOCE CO NbAOM B flabopaTtopuio.

OkoHyaTenbHbIN ~ AnarHo3 yCTaHaBnMBAKT MO  pes3ynbTaTtam  nabopaTopHOro
MCCNEeAOBaHNSA  KIMHUYECKOrO W MaTonorM4yeckoro martepwanoB. [uarHo3 cuuTaloT
YCTaHOBMNEHHbIM, €CIM BblAeNneHa YNCTon KynbTypbl bakTtepun poga Moraxella ¢ 3oHoi 6eTa
remonusa; onpegeneHa poaosBas M BWOOBasi NPUHAANEXHOCTb M30NATa Ha OCHOBaHMU
MOPMOMNOrMYECKnNX, TUHKTOPUAIbHbBIX, KynbTypanbHblX W (PepMEeHTaTUBHbIX CBOWCTB MU
NoATBEpXAeHa NaToreHHOCTb remonuTnyecknx opm bakrepun Moraxella.

JleyeHue. Tepanua COCTOUT B MNPUMEHEHUN OBLLeyKpennsawLwmnx npenapaTos W
rnasHblX Kanenb vnM Masen C aHTMOMOTMKaMM LUMPOKOrO CrekTpa AencTsus. Tak, BuAabl
Moraxella, 3a wuckntodeHnem Moraxella catarrhalis, BocnpMMMYMBBLI K MEHULMUNUHY,
uedanocnopmvHam, TeTpauuKkiiMHaM, XWUHOSIOHaM W aMuHornukosngam. bbeicTpo HadaToe
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fieyeHne npu nosiBNeHMn NepBbiX NPU3HAKoB 3aboneBaHMs MPUMBOAUT K BbI3AOPOBIIEHUIO
BONbHbBIX XMBOTHBIX U OTCYTCTBUIO CEPbE3HbIX MOCNEeACTBUM nopaxeHus rnas. JleyeHve
AOIMKHO MNpPOBOAMTBCA UMKNaMW He MeHee 5-7 [Hen, Mpu 3TOM exefHeBHO rnas
obpabaTbiBaloT OT 3 A0 5 pas, BHOCA B KOHBIOHKTUBAmNbHbIA MELLUOK aHTUMUKPOOHbIE
npenapatbl 1 0,5%- HbIM pacTBop HoBOKanHa. LlenecoobpasHo npeaBapuTensHO NPOBOANUTL
nccnegoBaHne YyBCTBUTENbHOCTU BblAeMNeHHON M3 rnasa MUKpodnopbl K aHTUMUKPOBHbBIM
npenaparam, UCnornb3yemMbiM B opTansmMonoruu.

B Tennoe Bpems roga ons 3awmTbl BOCMPUUMYMBLIX XKMBOTHBLIX OT 300(PUIbHBIX MYX,
Knewen n ap., NpoBoAdaT rpynnoBble 06paboTknm BOAHLIMU 3AMYSbCUAMW WHCEKTULNOHBIX
npenapartoB (NMMpemMeTpuHa, LnepMeTprHa, AenbTameTpuHa).

3aboneBWmnX XMBOTHLIX WM30MMPYKOT B 3aTEMHEHHOM nomelleHun, obecneunBatoT
MOKOW 1 Ha nepuoa nevyeHns 3awuLLaroT rnasa ot ceBeTa, nonagaHus nblfiv, HACEKOMbIX.

lNpogbunakmuka. T[podunaktnka WKK KkpynHoro poratoro ckoTa OCHOBaHa Ha
npoBedeHNn KOMMMNeKca OpraHU3aunoHHO-XO3ANCTBEHHbIX, BeTepUHAPHO-CAHUTAPHbIX,
cneumguyecknx Meponpuatuii. Npodunaktmyeckme MeponpuaTMa  CKNnagbliBalTcs U3
BM3yanbHOrO OCMOTPa W WU30MAUMM  BbISIBNEHHONO 3apaXXeHHOro >KMBOTHoro. [ns
npeaynpexaeHns 3aHeceHus Bo3byamTens MHAEKUMM B XO3ANCTBA BaXHO KOMMIEKTOBATb
CcTaga 300pPOBbIMM  XMBOTHbIMW M3  GnarononyyHbix npegnpuatvn;  obsasaTtenbHoe
KapaHTMHMPOBAHWE BHOBb MOCTYMMBLUMX XXWBOTHbIX npoBoadaT B TeyeHne 30 gHen. B
NMOMELLEHNAX NPOBOAAT perynspHble NpodunakTuyeckne aspo30sibHble Ae3nHdeKkunn,
MEXaHNYECKYI0 OUYUCTKY CTEH, MOMOB, KOPMYLLEK, NOSIOB.

BakTtepun yyBCTBUTENDBHBI K BNaxHoMy Tenny (121°C B Te4yeHne nNo MeHbLuen mepe 15
MUHYT) 1 cyxomy Tenny (160-170°C B TeuyeHne no mMeHbllen mepe 1 4yaca). Mopakcennbl
Bocnpuumumebl K 2-5% eHony, 1% runoxnoputy Hatpud, 4% dopmanegerngy, 2%
rnytapansgerngy, 70% atadHony, 70% nponaHony, 2% nepykcycHon kucnoty, 3-6%
nepekucyn Bogopoda 1 rnoaa.

UmmyHumem u cnieyugbudeckass npogpunakmuka. Cneundunyeckas npodmnakTuka
MH(PEKLMNOHHOIO KepaTOKOHBIOHKTUBUTA, BbI3BAHHOrO MOpAaKCensnaMu, y KpynHoro poratoro
CKOTa Ha CErodHsIlLHMA OeHb Hanbonee addeKTnBHbIN MeTon 60pbbbl C MH(PEKUNOHHBIMN
3aboneBaHnsmn. B Poccuinckon ®epepaumm ¢ HacTosilLee BpeMs 3aperMcTpupoBaHbl ABa
npenapata pgns npounakTuku MHAEKLMOHHOMO KepaTOKOHBIOHKTMBUTA  cregyowime
BaKUWHbI:

- BakuyuHa npoTuB MHAEKUMOHHOTO KEPATOKOHBIOHKTUBMTA KPYMHOro poraToro CKoTa Ha
OCHoBe aHTureHoB OakTepun Moraxella bovis n Moraxella bovoculi — mn3rotoneHa wus
WHAKTMBMPOBaHHbIX BGakTepuanbHbIX KneTok Mopakcenn Moraxella bovis (wtamm [M97-
BHWBW), Moraxella bovoculi (wutamm CX-4Y6), apgcopbupoBaHHbIX Ha rene rmMapooKucu
antoMHnsa (10% k ob6bemy). MmmyHutet Kk MKK y kpynHOro poratoro ckota ¢opmmpyeTtcs
yepe3 14-16 cyTOoK nocrne [OBYKPATHOrO BBEOEHUS, MPOAOIMKUTENbHOCTbL AdocTuraeTr 12
MeCsLEB;

- accouunpoBaHHas BakUMHa NPOTUB MHAPEKLMOHHOIO KePaTOKOHBbIOHKTUBMUTA KPYMHOMO
poraToro ckota Ha OCHOBe aHTureHoB GakTepun Moraxella bovis u repnec supyca | Tuna.
BakuuHa cooepXut aHTUreHol remonutudecknx dopm 6aktepuin Moraxella bovis (lutammbl
r97-BHNBU n WW3-01) n repnec Bupyca KpynHoro poratoro ckota (wtamm TKA-BU3B-B2),
aacopOMpoOBaHHbIE Ha rene rmapooKncu anoMunHua. BakumHa Bbi3biBaeT dhopMMpOBaHUE
MMMYyHUTETa Yy KpYynHoro poratoro ckota Ha 21-30 geHb nocne BTOPOW NMPUBUBKM, KOTOPbIN
coxpaHsieTca B TeveHue 12 mecsaues.

MOMMMO yKa3aHHbIX BaKLUMH €CTb YNOMUHAHUS O psiAe NepPCneKkTUBHbIX pa3paboTok, HO
B NpOoAay AaHHbIe nNpenapaTbl HE NOCTyNatoT.

Infectious bovine keratoconjunctivitis, which manifests itself with the same clinical
signs, can be caused by different pathogens that are not similar in phenotypic and genotypic
properties. It is believed that the causative agent of IBK in most cases are the bacteria
Moraxella bovis and Moraxella bovoculi, belonging to the Moraxellaceae family. Thelazia, as
well as various microorganisms: rickettsia, chlamydia, viruses, mycoplasmas, listeria, are
most often act as additional agents (secondary). In addition, opportunistic pathogens
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common in the environment are often isolated from conjunctival swabs. A separate group of
authors believe that each of the pathogens listed above may be the root cause of the
disease. High solar activity, a large number of insects, tall grass and the presence of shrubs
in the pasture leads to eye injuries which predispose to the disease. The level of ultraviolet
radiation and lack of vitamin A affect the course of the disease [9, 11, 14, 16].

Moraxella is a genus of gram-negative coccobacilli in the family Moraxellaceae. Mostly
representatives of this species are not mobile in liquid, but some species have "twitching"
mobility. It has been established that Moraxella bovis is able to survive for up to 3 days on
the legs of insects, in particular, stable flies.

The most important representatives of the Moraxella genus for animals and humans,
causing eye damage, are shown in Table 1.

Table 1 — Bacteria species of the Moraxella genus that cause eye damage

Species Disease

Moraxella bovis Causes infectious bovine keratoconjunctivitis

Moraxella bovoculi Causes infectious bovine keratoconjunctivitis

Moraxella ovis Causes sheep keratoconjunctivitis, often with Moraxella bovis

Moraxella lacunata Causes keratoconjunctivitis and keratitis in humans

Moraxella canis Causes conjunctivitis in dogs and cats

Moraxella equi Causes conjunctivitis and erosion of the eyelid margins epithelium in horses

When stained by the Gram's method, both microorganisms are gram-negative
diplococci with a variable form from coccus to coccobacillus. Isolates that are rod-shaped
range in size from 1.0-1.5 x 1.5-2.5 ym, while isolates that are cocci-shaped range in size
from 0.6-1.0 um. In smears, cells are located singly, in pairs or in the form of large clusters
(see Photo 1). These types of microorganisms are pleomorphic.

Colonies of Moraxella bovoculi when growing on blood culture media have a diameter
of less than 1 mm, color from white to white-gray. Colonies are round and convex in shape
with a smooth edge and a moist surface. Most strains are beta hemolytic on 5% sheep blood
agar (see Photo 2). The optimum growth temperature is 35-37°C. The ability to grow at 25 °
and 42 ° C is variable trait. Growth is absent on MacConkey Agar, Salmonella-Shigella Agar,
Simmons Citrate Agar, Sodium Acetate Agar and 6% NaCl Nutrient Agar.

Fresh isolates of Moraxella bovis form hemispherical flat colonies up to 1 mm in
diameter for 48 hours on nutrient media containing defibrinated sheep blood. Most strains
isolated from cattle form various hemolytic zones around colonies on blood agar.
Microorganisms are whimsical to nutrient media. Not able to grow on MacConkey Agar or in
media containing ammonium and acetate. The optimum temperature for growth is 35-37°C.

The biochemical properties of the species Moraxella bovis and Moraxella bovoculi are
shown in Table 2.

Table 2 — Cultural, morphological and biological properties of bacteria from the Moraxella genus

Index Moraxella bovis Moraxella bovoculi
Morphology Rods, diplobacilli Cocci, diplococci
Colony type R S

Mobility - -

Hemolysis + +

Catalase activity + +

Oxidase activity + +

Liguefaction of gelatin +

+ |

Reduction of nitrates -

Sugarolytic properties - -

Hydrolysis of Tween 80 + +
Urease activity - -
Citrate - -
Phenylalanine deaminase activity - +
Fermentation in litmus milk + -

+ — positive test value; - — negative test value.
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Epizootiology. The following animals are susceptible to diseases caused by Moraxella
bovis and Moraxella bovoculi: cattle, sheep, goats, deer, horses. Some moraxella species
have been isolated from the conjunctiva and nasal cavities of cattle, sheep, horses, saliva of
dogs and cats, the mouth and pharynx of guinea pigs and rabbits, the nasal cavity of goats,
the reproductive tract of pigs, the intestines of goats, the genital tract of sheep and cattle.
Bacteria of the Moraxella genus are distributed throughout the world, especially in Asia,
Africa, Australia, North and South America, and Europe. The importation of pedigree cattle
from abroad, the transportation of infected cattle between farms and regions plays an
important role in the spread of infectious keratoconjunctivitis and the appearance of
permanently unfavorable foci (IBK). In the USSR, the first outbreaks of the disease in cattle
were described in the 70-80s on the farms of the Irkutsk and Gomel regions, the North-West
region [1, 2, 6, 18, 21].

Among the main etiological causes of infection, many authors point to bacteria of the
genus Moraxella, but a certain role is played by listeria, rickettsia, mycoplasma, chlamydia,
viruses (pathogens of IBR, AD, etc.). Thelaziasis and its associated form significantly
complicates IBK.

Sick or infected animals are the source of infection. The causative agents of the
disease can persist for a long time in the conjunctival sac of the eyes and in the nasal
passages of animals carrying bacteria [22].

The contact way of pathogens spread is most frequent, but the aerosol way of infection
is not excluded. One of the most important factors in the spread of IBK is flies, on the body of
which the pathogen can survive for up to three days. There is a positive correlation between
the number of flies per animal on the farm and infection. The disease is aggravated against
the background of transportation, rearrangements of livestock, leading to stress, while, as a
rule, the number of new clinically expressed moraxellosis increases [12, 13]. Infection of
livestock is often associated with the movement of sick animals or carriers from one farm to
another, which is one of the main ways of infection spread. With aerosol infection, the
pathogen is transmitted through droplets of saliva and nasal secretions that fall on the open
mucous membranes of surrounding animals. Pathogens are also transmitted through
common feeders and drinkers.

An important role in the occurrence, spread and severity of infectious
keratoconjunctivitis is played by the environment, seasonality, accompanying microflora and
the immune system of the animal. Mineral deficiencies of such elements as selenium and
copper are also additional risk factors to consider when managing a cattle herd. Particular
attention should be paid to the fact that the violation of immune homeostasis associated with
a decrease in immunity is the important cause of infections caused by opportunistic
microorganisms. Such disorders are particularly dependent on the impact of stress factors,
environmental pollution, the use of long-term antibacterial therapy and related infections. An
important group of factors that predispose the development of infectious keratoconjunctivitis
are functional disorders of the immune system. This includes immunosuppression caused
simultaneously with infections of other pathogens.

Infections are most often observed during the season when carriers of the pathogen,
namely flies, are actively multiplying. Most often, IBK is manifested during the warm season:
in spring (21.4%), in summer (29.3%) and maximum in autumn (up to 45%). The prevalence
peaks at high levels of ultraviolet radiation and insect activity. In the newly emerged foci, IBK
is acute and covering almost 100% of the livestock within 20-30 days. Young animals
recovered after acute and chronic forms of IBK are resistant to recurrent disease, or are ill in
a mild form. Newly received animals, or those born in the current year, get sick in
unfavorable foci [5, 7].

Despite the high contagiousness of the IBK, it does not lead to high mortality, it is even
more correct to say that there are individual fatal cases. Death, as a rule, occurs after the
damage of the optic nerve by the bacterial flora, from where the pathogen spreads to the
subarachnoid space of the brain, thereby causing irreparable changes against the
background of meningitis. The economic losses are very significant, since blindness
develops as a result of damage to one or two eyes after which the animals are culled
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because the productivity of livestock drops sharply, calves are lagging behind in growth, milk
yield decreases. The disease is also accompanied by a large economic expenditure on
wellness and preventive measures [3].

Pathogenesis. Microorganisms M. bovoculi and M. bovis contain known pathogenic
factors, including the operon of Repeats-in-Toxin (RTX) class, which encodes a cytotoxin
that lyses and Kills neutrophils and corneal epithelial cells, and the pilin gene, which is
required to attach to corneal epithelium.

Genes responsible for the detoxification of heavy metals and antibiotic resistance have
been found in the genome of M. bovoculi.

The main proteins of pathogenicity are pilin and cytotoxin (hemolysin, cytolysin). Pilin
allows bacteria to adhere to the cornea surface. Cytotoxin lyses bovine neutrophils,
erythrocytes, lymphocytes and corneal epithelial cells, leading to corneal ulceration.

The causative agents of IBK penetrate the conjunctiva and cause serous-catarrhal
inflammation. Due to the violation of the integrity of epithelial cells, conditions for the
secondary microflora appear. The severity of the disease directly depends on the level of
ultraviolet radiation during this period.

The cell wall of moraxellas consists of proteins and liposaccharides, which are one of
the factors in the mechanism of moraxella development, that depends on hemolysin
produced by microorganisms during the logarithmic growth stage. Hemolysin is embedded in
the plasma membranes of the host cells and forms pores in it, due to which the membrane
permeability is disturbed, intracellular pressure increases, which ultimately causes the death
of cell. Infectious keratoconjunctivitis is observed after injecting hemolytic fractions of
moraxella pathogenic strains under the cornea, at the same time, during infection with non-
hemolytic cultures of bacteria, eye damage did not occur.

Young cattle that have had IBK become resistant to re-infection in the future.
Antibodies to hemolysin, which neutralize various strains, have been identified in such
individuals. Although fimbriae and hemolysin are the main factors in the pathogenicity of
moraxella, esterases, lipases, fibrinolysins, etc., also play an important role in the
development of IBK.

Clinical signs. The incubation period lasts from 2 to 20 days, while one or both eyes
can be affected. On examination, there is swelling of the eyelids, conjunctivitis, lacrimation,
exudate may be of a mucous consistency or purulent. At the beginning of the disease, an
increase in body temperature and deterioration of vision are recorded, the condition of the
animal is oppressed. Animals refuse food and water, which leads to emaciation and
dehydration. Palpation reveals an increase in local temperature, soreness of the eye area,
swelling of the eyelids. In dynamics, several stages of the development of the disease are
distinguished: 1) catarrhal conjunctivitis, photophobia, serous lacrimation, blepharospasm;
2) parenchymal keratitis, corneal edema; 3) purulent keratitis, corneal ulcer, corneal opacity;
4) purulent keratoconjunctivitis, corneal perforation; 5) purulent panophthalmia, blindness.

Bulging of the cloudy part of the cornea and the development of ulcers leading to
blindness can be observed in some animals. The disease lasts for 8-10 days and in most
cases ends with recovery. But recovery slows down for several weeks or months if treatment
is not timely, small foci of opacity and scars remain on the cornea. The activation of the
secondary microflora leads to permanent blindness or loss of an eye. At the same time, the
cornea of the eye becomes cloudy, acquires a yellowish tint, and purulent panophthalmitis
and an ulcer are develop. Possible corneal perforation, lens prolapse and atrophy of the
eyeball.

Diagnosis. The diagnosis is made on the basis of epizootic data and clinical signs. The
final diagnosis is determined on the basis of laboratory diagnostic studies. Differential
diagnosis is carried out with diseases that have the greatest similarity in clinical signs,
i.e. invasive keratoconjunctivitis, herpes viral infection (type 1), malignant catarrhal fever
(causative agent Herpesvirus bovis-3), chlamydial keratoconjunctivitis (causative agent
Chlamydophila pecorum), mycoplasmous keratoconjunctivitis (caused by Mycoplasma
bovoculi), etc. Conjunctivitis, photophobia, eye discharge, corneal erosion, blurred vision,
keratoconjunctivitis are important diagnostic signs. For bacteriological and virological studies,
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samples of the detached eye are taken from the sick animal, which are sent to the laboratory.
Samples are taken with a dry sterile cotton swab from the conjunctival sac. The samples
obtained are delivered in a thermos with ice to the laboratory.

The final diagnosis is established according to the results of laboratory research of
clinical and pathological materials. The diagnosis is considered established if the pure culture
of bacteria of the Moraxella genus with a zone of beta hemolysis is isolated; the genus and
species identity of the isolate was determined on the basis of morphological, tinctorial,
cultural and enzymatic properties, and the pathogenicity of the hemolytic forms of Moraxella
bacteria was confirmed.

Treatment. Therapy consists in the use of fortifying drugs and eye drops or ointments
with broad-spectrum antibiotics. Thus, Moraxella species, with the exception of Moraxella
catarrhalis, are susceptible to penicillin, cephalosporins, tetracyclines, quinolones, and
aminoglycosides. When the first signs of the disease appear, promptly started treatment
leads to the recovery of sick animals and the absence of serious consequences of eye
damage. Treatment should be carried out in cycles of at least 5-7 days, while the eye is
treated daily from 3 to 5 times, introducing antimicrobial drugs and a 0.5% solution of
novocaine into the conjunctival sac. It is advisable to first conduct the study of the sensitivity
of the microflora isolated from the eye to antimicrobial drugs used in ophthalmology.

In the warm season, to protect susceptible animals from zoophilic flies, ticks, etc.,
group treatments with aqueous emulsions of insecticidal preparations (pyremetrin,
cypermethrin, deltamethrin) are carried out.

Sick animals are isolated in darkened room, provide rest and protect their eyes from
light, dust, insects for the period of treatment.

Prevention. Prevention of IBK is based on a complex of organizational, economic,
veterinary and sanitary specific measures. Preventive measures consist of the visual
examination and isolation of an identified infected animal. To prevent the introduction of the
infectious agent into farms, it is important to equip herds with healthy animals from safe
farms; compulsory quarantine of newly arrived animals is carried out within 30 days. Regular
preventive aerosol disinfection, mechanical cleaning of walls, floors, feeders, floors are
carried out indoors.

The bacteria are sensitive to damp heat (121°C for at least 15 minutes) and dry heat
(160-170 ° C for at least 1 hour). Moraxella are susceptible to 2-5% phenol, 1% sodium
hypochlorite, 4% formaldehyde, 2% glutaraldehyde, 70% ethanol, 70% propanol, 2%
peracetic acid, 3-6% hydrogen peroxide and iodine.

Immunity and specific prevention. Specific prevention of infectious bovine
keratoconjunctivitis caused by moraxella is by far the most effective method of combating
infectious diseases. In the Russian Federation, two drugs are currently registered for the
prevention of infectious keratoconjunctivitis, the following vaccines:

—vaccine against infectious bovine keratoconjunctivitis based on antigens of bacteria
Moraxella bovis and Moraxella bovoculi - made from inactivated bacterial cells of Moraxella
bovis (strain G97-ARRVI), Moraxella bovoculi (strain SH-Ch6) adsorbed on aluminum
hydroxide gel (10% to volume). Immunity to ICC in cattle is formed in 14-16 days after a
double injection, the duration reaches 12 months;

—associated vaccine against infectious bovine keratoconjunctivitis based on antigens of
the bacteria Moraxella bovis and herpes virus type |. The vaccine contains antigens of
hemolytic forms of bacteria Moraxella bovis (strains G97-ARRVI and Sh3-01) and herpes
virus of cattle (strain TKA-VIEV-V2), adsorbed on an aluminum hydroxide gel. The vaccine
induces the formation of immunity in cattle on day 21-30 after the second vaccination and
lasts for 12 months.

In addition to these vaccines, there are references to a number of promising
developments, but these drugs are not available for sale.
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®doTo 1 — Knetkn Moraxella bovis npu okpawmBaHum nx metogom Npama
Photo 1 — Cells of Moraxella bovis stained by the Gram's method

®doT0o 2 — PocT remonutnyeckon KynbTypbl Moraxella bovoculi Ha kpoBsiHOM cpege
Photo 2 — Growth of Moraxella bovoculi hemolytic culture on the blood medium
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PoT0 3-6 — DOpMbI KITMHUYECKOro NPOsiIBIIEHUA MOpakcensesa
Photo 3-6 — Forms of the clinical manifestation of moraxellosis
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