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flocrynura B peAaKrllno 14.04.2070 r.

Oxon.rarenbrrbrft Bapr4aHr rorfreH 05.03.20 I 1 r.
llpe4cranneHrr pe3ynbrarbr 6axrepnoronFrecKoro o6creAosanl,It
ronoBo3peJrofi HepKr.r rI3 03. Asa6a.ce s 2004-2009 rr. Exerogno, KpoMe

2007 r., y 6,7-33,3Yo ptr6 roJrbKo no3AHeft pac6r BburBJrrnr{ Bo36yAr{renb

Qypynxynesa - Aeromonas salmonicida. Ilprn il3ylrenprfi 6ar<repnft HaMr.r

BburBJreHbr: pa3nr{q[r c rr.rnurtrrbru]r mraMv'av.u A. salmonicida; HzIJrr.IrMe

o6utrx cBoftcrB c MrrKpoopraHr43MaMlr AaHHoro Brr4a, panee BbrIeJreHHbrMr{ or
pu6 u3 Bo,4oeMoB a3uarcKoro no6epexrx Tuxoro oKeaHa, a raKxe
ycraHoBJreHbr oco6euuocrr{, [p]rcyrque roJrbKo mranuau 14. salmonicida,
BbrAeneHHbrM or rrepKr,r rr3 03. Asa6a.rbe. flarorennocrb r{3oJII{poBaHHbD(

6arrepuft A. salmonicida cnu4erenbcrByer o [oreHrlr.ranbHoft orlacuocru Ans
nonynxquft nococefi.
Knnqeeue cno6a: HepKa, Aeromonas salmonicida, 6noxnunqecKr{e cnoftctna,
naroreHHocrr. 6oregnr.

BBEIFH?IE
Aeromonas salmonicida - nos6y4rareJr6 OypynKyn$a - oAHoro r43 H€tlt6onee

pac[pocrpaneuHbrx 6arrepuanbubrx 3a6oneBanr4ft rococeeux pu6. Oco6enno oH oflaceH
lpr4 [poHrrKHoBeHrcr{ n pu6onoAHbre xogsftcrna, fI€ Mo)Ker B6r3Barb 3Haq[Ter6H]To
ru6eru MoJroAr.r Jrococeft. B Hacroqrqee BpeMr QypWryres rrrlrpoKo pacrpocrpaHeH B
JrococeBbrx xogsficrgax 3anagnoft Enponrr, Ceeepnoft Avepzru, -f,nonuu u ,qpyrl,Ix
crpaHax, KaK B fipecHbrx, TaK r,r B coJrouoBarrrx r4 MopcKr{x BoAax (Post, t987; Austin,
Austin, 1993). B Poccr,rr,r orlrcaH Jrurrrb oAr4H cnyrafi BcrbrruKr,r Qypyuryresa B

$openenolr xossficrse (3o:ynx fi Ap., 1967). Ha ,{anrnerv Bocrore Poccnficrofi
(De4epaqulr naroreu 3aperzcrpr4poBaH B ecrecrBeHulrx no[ynrqurx rococeft Ha

Kauqame (CasoHon a Ip., 1993; Sergeenko, Ustimenko, 2003), Kypranrcrl4x ocrpoBax, B

Xa6aponcrorvr Kpae (3annevnuKoBa, Marerusa, t987) Lr Ha Caxaruue (Brlona,
lllrypr.rHa, 2005).

Mnororsrune LrccleAoBauras Bo36y.q[Te.[r $ypynrcynesa y HepKu u3 03.

Asa6avre, rBJrxroulerocfi HarynbHo-HepecroBbrM BoAoeMoM oAHoro lI3 KpylHefturux ctaA
HepKr{ sa KatrqarKe, noMoryr onpeAenr,rrb porrb A. salmonicida s 6arrepuoqeHo3e prr6 u
orIeHHTb noreHrlfianbuyro o[acHocrb [aroreHa Anf, fiofiylst\uit rococefi B AaHHoM
BO,qOeMe.

I-{enr pa6orrr BburBJreHrde 14 r3f{euue nos6yAuterx Qyplurylesa
A. salmoniciday HepKIr LI3 03. Aga6aqre.

3aAa'Iu:

1. flponecrz 6arrepuonorurrecKoe o6creAosaHue noroeosperofi HepKlt I43

os. Aga6aqbe Ha Harfiilfie fiarofenoB, olacHbrx AJUI 3Aoponrx psI6.

2. Ilponecua cpaBHr4Tenrnoe 6noxlrMr4rrecKoe recrr.rpoBaHue BbIAeJIeHHbIX I43oJUIToB

A. salmonicida.
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BO3EY4,ITEJIb OYPYHKYJIE3A AEROMONAS SALMONICIDA

3. Onpe4eruETb Br.rpyJrenTHocrb 6arrepua-rrbHhrx flarofeHoB.

MATEPI4AJI I4 METOT,II{A
MarepuanoM AJrr 6arrepuonorr{qecKux }rccJreAoBaHufi nocry)Kvrltu npo6u or

nonoBo3penofi nepru Oncorhynchus nerka, orJroBJreHHofi B 03. Asa6a.ne (6accefin
p. Kauuamu) n 2004-2009 rr. Or6op npo6 no Bo3Moxuocrr.r npoBo14unv ABaxAbr B roA,
[ocKoJIbKy HepKa os. Asa6aqbe npeAcraBJreua IByMr ce3oHHbrMH pacaMv - pannefi u
uosAneft (Eyraee, 2003). Hepecr panHeft HepKr{ HarrraHaercr B KoHrIe urour-HarraJre r4roJrr.

Hau6onee ranrencusHrrft Hepecr ua6moAaercr B Haqare rtopoft [onoBLIHbI vrolrfr)
3aKantlrrBaercs - B HaqaJre aBrycra. Ilpu6nusureJrbHo c cepeAr{Hu nepnoft AeKaAbr
aBrycra LI Ao noJloBr4ubr ceurr6pr Hepecrrrrcs rto3Aurr HepKa, LrHorIa ee Hepecr
3aKaHquBaerct B Haqare-cepeAr4ne orrr6px (Eyraea, 1995). flepnsrfi pas npo6rr
or6upanu B I,IroJIe LIJII{ flepBofi noroet,rHe aBrycra, rropofi - Bo BTopoft norosrure aBrycra
Lr[ru B cenrx6pe. Bcero o6creAosarr,r 31 I sK3. E4ranonpeMeHHalr nu6opra prr6
cocraBJItJIa 30 3K3., 3a LIcKJIIoqeHI,IeM 2006 f. 41 9K3. OrMe.rarr.r Bnerrrar.re
rlaToJlorrrecKrre I43MeHeHlIt u COcTotHI{e BHyTpeHHLIx OpraHOB lOCOCeft. BCrpUrue pU6
npoBoll{nu rro MgroAaM, peKoMeHAoBarrubrM oreqecrBeHHbrMr,r 14 sapy6exHrtuu
r4ccneAoBarerrrMr.r (Jla6oparopnrrfi npaKrr.rKyM..., 1983; Methods..., 1989). flpo6u or
pu6 gnr 6arrepuoloruqecKllx r{ccneAoBauuir ot6npaJrr{ He[ocpelcrBeHHo Ha Mecre
BbIJIoBa. Or rax4oft oco6u rrpoBoA]Inu floceB u3 rrorrKr.r Ha yHrlBepcairbrryro rrraTareJrbH]rro
cpeAy Tryptone Soya Agar (TSA) n Coomassie Brilliant Blue (CBB) arap (TSA c
4o6aueHuervr 0,1o/o 6punnuauroBoro cuHero). Coomassie Brilliant Blue - 6e6oeo-
cnequQuvuufi KpacI4TeJIb, c [oMorrlbro Koroporo ycraHaBnlrBtuur H€trnrrue Ha
noBepxHocrl'I KJIeTKLI A. salmonicida 6etrcoBofo A-croq (Cipriano, Bertolini, 1988).
@eplteHratllBHble csoficrsa u [oABr.rxuocrb 6arrepufi onpe.{enffJru Ha cpeAe Xrro-
JIefiQcoHa c rJlroKo3oft. lloceeH r.trry6zponatu 24-48 .r. s repMocrare Yamato- 42EG
npu 25 oC. 

Anq auQQepenqfiauur A. salmonicida n roABr.rxHbrx aepoMoHaA npoBoAr{Jrr4
unry6aquro npu 37 oC. Mop$onoruqecKue ceoficrsa 6arrepufi uccneAoBanr{ nocJre
oKpacKI4 npeuaparon no fpauy I4 rrpocMarpurBurLr Ma3KH s ceerosofi Mr{KpocKorr <Olimpus
BH-2). Euoxltl'tl't'IecKoe recrllpoB€ruue 6arrepuft npono4vrrlr c [oMorrlbro recr-crrcreMbr
API 20NE (BioMerieux, @panqrEa) v Ha cpe4a( fHcca. Onpegeneure .S1I(a:g
I4c[oJIb3oB€uIrI KaK rocseHHrrfi MeroA orrpe,qeJreHvrfl BlrpyreHTHocrlr damepufi (C6opnur
unc'rpyrqufi..., 1998). lnt nsytenur ,,SIKasHoft aKrrBHocrr.r EDpoMoHaA nprMeH.rrJrr,r
DNase agar (oxoid, England). TaxconoMr{rrecKyro rpr{HaAnexHocrb MrrKpoopr€rnr43MoB
ycraHaBnr{B.rrrr,r no onpeAelrrer[o 6arrepzft Fep4xu (Holt et al., Igg4).

PE3YJIbTATbI
Ilpo6u or6upa-rrra y [peAHepecroBbrx uIwr orHepecrr{B[ruxcs pu6, nogroMy

BHeIITHHO u3MeHeHus, clofictneHHble JlococtM B gror lrepuoA, Mbr He orHocI{JII4 K
trpa3HaKaM sa6orenaHuq. flpu o6cre,qoeaHllu y HeKoropLx oco6efi orMeqaJrr,r
sapy6qenanrnuecs' ilopaxenl{t Koxld (pnc. 1), acrlt4T B [oJrocrrr reJla, orerrHocrb 3aAgero
orAena rorleK. Bcrpevaeuocrr prt6 c raKI4Mr{ [pr.r3HaKaMr.r Bapbr.rpoBana or 0 lo 26,70/o s
pa3Hbre roAbr.

flponoganv rrlop0onorrEqecKoe r.rccneAoBa'r4e u o[peAeJreHr{e HaJrn."ns.
III4ToxpoMoKI4Aa3hI y Bcex 6arrepzanbHblx KyJlbryp, Bhrpocuux Ha cpeAe TSA vepes
48 v' unry'a\uu npu 25 oC. B HeKorophrx cryqrux ua q-iq cyrKlr orr.t-" rrorBJreHr{e
KoprqHeBoro, 4uQQyHArapyroqefo nr,rrMeHra Ha cpeA€x TSA u cBB arap e (puc. 2,ra6l' 1)' Atts 4alurefiruero 6ameprEoro.rri.*o.o recrnpoBaHfir or6zpanu
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rpaMorpr{qareJrbHhre, oKcr{AiBo[oJroxureJrbHbre naJrorrKrd. Ha cpege Xuo-JlefiQcoua
guQQepeurlr{poBanr.r aepo6or or Sarynrrarr{BHbrx anaepo6on, roABr.IXHbIx or
H en o,{Br{xHbrx MprKpoopf aHr.r3MoB.

fpauorpuqareJllHble, HerIoABrDKHbIe, oKcI{Aa3onoJIoxr.ITeJILHbIe rIiIJIorIKI4, I,IMeIou}Ie

QeprraeHmrnrrfi rHn Abrxilrur t4 Azrrorrlne pocr Ha CBB arape B BHAe MeJIKI/tx, TeMHo-cLIHI{x

rolourfi, fipe,{noJro)KlrreJrbHo, olpeAenr{nu KaK A. salmonicida. Ilocre nocraHoBKLI

u4eHraQrExarlr{oHHbrx recroB [oATBepAr{Jrr{ TaxcoHoMlrt{ecKyro [puHaAnexuocrb
BbrAeneHHbrx 6arrepufi K Br{Ay A. salmonicida. Ocr.arLrHne 6arreprru ulerrzQuqraponanu
raxA. hydrophila, A. caviae u Pseudomonasfluorescens.

Pnc. l.3apy6qenauxnecr nopa:KeHur Ko)Kr.r y rpeAHepecroaofi ueprur ug og. Aga6aqre.

Fig. 1. Scars on the skin of a spawning sockeye salmon in Azabachye lake.

flpu cpaBHeulru 6noxuuuqecKlrx [prI3HaKoB LI3oJIsroB A' salmonicida'

BbrAeJIeHHbrx B pa:,Hble foAbl or HepKta r43 03. Asa6a.ne, BrIIBI'IJII'I, rITo Bce IrrraMMbI 6ulu
oKcr,r.rla3o- Lt KaraJra3orroJIolKLITeJIbHbIe, QeprraeHrupoBaJll{ caxapo3y, Ho orJII{qaJI?Icb

cnoco6nocrrro npoAyIIupoBaTL III'IrMeHT' I'IHAoJI, B-ralarrosfiArY, accl'IMLInHpoBaTb

rJrroKo3y u N-aqeruJr-rnroKo3aMrnn (ra6n. 1). tlo grllM xe rloKa3areJlflM, a raKxe 11o

CaxapO3OJILITI,ItIecKI4M cnOfiCrnau u oTCyTCTBI'{rc Qepueura aprl'IHI{H Aer}IApOJIa3bI'

Lr3oJrrrbr or HepKr,r rr3 03. Asa6a.ne orJII4qaJIlIcb or rl'Irrutluoro uraMMa A. salmonicida

(Holt et al., 1994).

B 2004 u 2005 rr. 6arrepuflMr4 A. salmonicida 6rttro KoHraMI'IHI'IpoBaHo 30,0 u

33,3yo,e 2006, 2008 u 2009 rr. - 9,8, 16,7 u 6,7Yo p:,;16 us nn6opru coorBercrseHHo' B

2007 r. [aroreH or lococeft He BrIAeJI]IJILI.

Kporrae aos6y4urem $ypynxyJre3a or HepKI,I exeroAHo II3OJII'IpOBaII{ noABI',IXHbIe

*po*orul1;t: A. hydrophila u A. caviae (n pasnge foAbl or 3,3 rc 43,9o/o)'B 25-100%

cJrflaeB LIx BbIAeJItnLI B accoqua\upt c A. salmonicida' 3a uepuog t4ccneAoBaHl,tfl oT 10 Ao

30% pl;16 6rtlu HocI,ITeJItMlI IIceBAoM osa1 Pseudomonas fluorescens (puc' 3)' Ho LIx HLI

pa3y He Ll3onupoBanq oAHoBpeMeHHo c A. salmonicida or oAnoft u roft xe oco6t't'

hpoqa"ttoe coorHolxeHue [oABI4xHbIx' Heuo.4BI'IXHbIX a3poMoHaA I'I [ceBAoMoHoAr

r,r3OJILIpoBaHHbIx oT prr6 a pa3gble roAbl llccJleAoBaHuft, 6ruO HeOAI'IHaKosrtM' B 2004-

2006 rr. HepKy KoHTaMUHrrpoBanI4 IIpeUMynIecTBeHHO €DpoMoHaAbI' Ilpll OTHOCUTeJIbHO
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HeBbrcoKofi Aone [ceBAoMoHaA. C 2007 r. poJrb rocJIeAHI,Ix n 6arrepuoqeuosax prt6
yBerurrfiBanacb npr,r cra6ulrno BbrcoKoM ypoBne noABI{xHbIx tDpoMoHa.( u cHuxeHLII,I

BcrpeqaeM ocru A. salmonicida.

flpu npoBepKe ,$IK-asuoft aKrlrBHocrr{ [oABr,rxubrx rDpoMoHaA 3oHa

AenoJruMepv3arlnu cocr€rBr.rJra 3-10 urra, qro coorBercrByer cpe4nefi Il srrcorofi crerreHlt
Bl{pyneHTHocrrr, a HeloABr,rxubre agpoMoHaAsr 6rrnu BLrpyJreHTHue u cla6oBr.rpyJreHTHbre
(sona,qenoJrr{Mepr.r3arlwr 1-4 uu). Kpoue eroro, pocr 6arrepnia A. salmonicida na CBB s
BI,IAe reMHo-cr,rHrrx roroutEfi yKa3brBaer Ha r.uru.tue y Hr{x A-cros l,r, coorBgrcrBeHHo,
Br.rpyneHrHocrn (Cipriano, Bertolini, 1 988).

Ta6nnqa 1.,{om (%) turauuos A. salmonicida c noJro)Knremnoft peaxqnefi n u4erruQuKarluoHHbx
TecTax B pa3Hbre roAbl.
Table 1. Percentage (%) of strains A. salmonicida with a positive reaction in identification tests in
different years.

Tecr 2004 2005 2006 2008 2009 TllnruHas
A. salmonicida

(Holt et al.,1994)
llo.unuxHocrr 0 0 0 0 0 0
(Depueurauu-a

caxapo3br 100 100 100 100 100 0
BoccraHosreHne
HI,ITPATOB 100 100 100 100 100 100
I,IHAOJIA 50 0 100 100 50 0

,{eru.{poru:auu.r
APTI,IHIIHA 0 0 0 0 0 36
Vpeasa 0 0 0 0 0 0

fn.uporn:: scKvJrrrHa 100 100 100 100 100 100

)KEJIATI{HA 100 100 100 100 100 99

0-ra,raxrosll{a3a 50 100 100 100 50 l8
Accnvrulrr[r.s:
HIK)KO3bI

100 0 100 100 100 84

apaor{Ho3br 0 0 0 0 0 I
MAHHO3bI 0 0 0 0 0 0

MAHHI,ITOJIA 100 100 100 100 100 96
N-auerrur-
HIIOKO3ZIMI,IHA 0 100 0 50 100 84

MiUIbTO3bI 100 100 100 100 100 99

IJIIOKOHATA 100 100 100 100 r00 99

KanpaTa 0 0 0 0 0 0

anlj[aTa 0 0 0 0 0 I
MAJIATA 100 100 100 100 100 99
qu'rpara 0 0 0 0 0 I

O6paronanne
II,ITMEHTA 62,5 80 0 20 100 100

Pocr npra 37 oC 0 0 0 0 0 0
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Pnc. 2. KopruHenrrfi nHrMeHr BoKpyr xonosufi l. salmonicida Ha arape c Ao6asreHIreNI
6pruuruarroBoro cLIHero (CBB).

Puc. 3. Bcrpevaeuocrs (%o) 6arrepua.nrHbrx rraroreHoB y noJronoapelofi HepKH n3 03. Asa6aqre s
2004-2009 rc.
Fig.3. Prevalence (%) of the bacterial pathogens in spawning sockeye salmon in Azabachye lake in
2004-2009.

oECyx,EHr4F
B nepr.rog nccneAoBar^uit 2004-2009 rr. y HepKr.r r.r3 03. Asa6a.ne exeroAHo (3a

t4cKJlloueHueu200T r.) perucrpupoBaJrr.r rraroreH A. salmonicida.Ha KaN{.rarre 6arrepuu
ororo BI,I,qa B[epBbIe I{3oJll{poBturr,r or noJroBo3peJroil Kerbr c r3BeuubrMra nopaxeHvflMu
Koxr.r r.r3 Eepr.rHroBa Mopr s 1989 r., r.r no3xe, s 1990 r. y Krxfratra p. Errcrpar (sanagHoe

no6epexbe KaM.rarKu) (Wiklund et al., 1992). Taxxe B He3Haqr{rerrbHoM KoJrr.rqecrBe

A. salmonicida s:u4enf,rr,r or lrococefi, uc[oJrb3yeMbrx B KatrecrBe flpor,r3BoAr,rreJrefi Ha

JrococeBbrx prr6oao4ubrx 3aBoAax Kauqarrz (Sergeenko, Ustimenko, 2003) .

MopQonorurrecKr,re oco6ennocrlr 03. Asa6aqre - 6omruas rnoqa,qb (62 rrra2) npn
oTHOCr.rTeJrbHO He6onbruOfi, IIO CpaBHeHr,rrc C Apyrr,rMr,r o3epaMr,r Karr4.rarru, rny6r,rue (4o

Fig. 2. Brown pigment around colonies A. salmonicida in Coomassie Brilliant Blue (CBB) agar.

o/o 
1@

80

60

40

20

0

D FlcesAorrroxaAur

I floAeHxxue aopoMoHaAbr

lA. salmonicida

".dr**..t'-"t"-"t"-

lara or6opa

*$"o
"$*d"*C*-t"*

580 BOIIPOCbI PbIBOJIOBCTBA rou 12 Np3@7) 2011

I



BO3Ey/[4TEJIb OyPyHKyJIE3A AEROMONAS SALMONICIDA

33 vr) cnoco6c'rsylot 6rrctpoMy rennoo6ueuy (Kpoxwr, 1972), noeroMy B aBrycre-

cenrx6pe 3Aecb orMerraror MaKcLrMaJrbHbIe 3HatIeHI4t reMleparypbl Bo,qbl @asapruna,
2007) - Ha Jrr,rroprrJrr{ no 20 oC. BeporrHo, rroBbIIIIeHve reMneparypbl K aBrycry lr
fiporpeB BoAbr o3epa B Teqen]re AByx Jrerul'rx MectqeB BeAer x 6umpouy HaKo[JIeHvro

opraHuqecK[x BerqecrB vt ]rHTeHc]rBHoMy pa3BI4Tt4Io uurcpoQnopu, B qacrnocrll

agpoMogaA. Kar lr3Becrno, 6oraras ntrarerlbHblMll BeIrIecrBttMI4 eyrpoSra'recK€ul

oKpylK4rouas, cpeqa cuoco6creyer BlDrurBaH[ro 6amepnft B flpvpoAe, I4, cJIeAoBareJIbHo,

rx pacrpocrpaHelrnrc (Wiklund, 1 995).

Eagepun A. salmonicida usonr{poBrunr y pu6 ToJIbKo npn lloBropnbrx or6opax,

ro ecrb y nos4uefi pacbr HepKr.r (n ronqe aBrycra-cenrx6pe) (puc. 3). flpn'rrauy sroft

3aKogoMepHocru Mbr rroKa He ycraHoB]Inl4. Heo6xoAuvrt Mo]rI'ITopI{HroBbIe

rurarpo6uoJroruqecKr,re uccneAoBaHur BoAbr z prr6 B p€L3HbIe [ep]IoAbI Hepecra.

Aons ros6y4urelr SypyHxyles4 B cpaBHeHI{I4 c aepoMoHaAaMI4 v
nceBAoMoHg4;ay1u, 6rtra HeBbIcoKa, rITo, BepotrHo, o6sgcHserc.s IIoAaBJrtroql4M

Aeficrnzenr [oABr.rxubrx 6arrepufi, sa pa3MnoxeH]Ie Hellogrluxuttx A. salmonicida.

Kpoue ororo, cyqecrByror AaHHbre o6 urrrnfiupoBaHl4l{ pocra tiocneAHllx Ha araporoft

roBepxgocrvtkrBNuAroft cpere B rprcyrcrsuvr P.Jluorescens (Smith, Davey, 1993). 3to
Moxer cHllxarb Bepo.rruocrb LI3oJUIIIIIr A. salmonicida or prr6.

Irlanecruo, rITo naroten cuoco6en BbIXI4Barb Ao HecKorIbKI{x HeAenb BHe

opraglr3Ma xo3rr{Ha B 3aB[cLrMocrLI or coneHocrl4, PH, TeMneparypbl vt ypoBH-a

3arpr3Hegr{r Bo,(Br opraHfiqecKnMl4 BeIqecrBzIMrI (McCarthy, Roberts, 1980). flyrn
nepagur" nnQerquz oKourrareJrbuo He onpeAeJleHrt. YcranoBJIeHo, qto ga6oreBaH[e

pacnpocrpag{srcs ropr{3oHTaJrbno rrep$ KoHTaMI4HI4poBaHHyro 6arrepuxtntll BoAy, flpl{

KoHraKTe unQraqupoBauubrx prr6 ueNgy co6oft r qepes xenyAoqHo-Klllfieqnrtft rpam
rplr noeAaHr{r 3apuKeuubrx rugpo6zontor (Allen, 1982). Tar, )K}lBbIe'

pa3MHox4rorl[ecr KJrerKrr A. salmonicida usofi,IpoBaJlrr I{3 rrrrxleBapIaremnoft cl{creMbl

pe.r"rtr"o znQysopraft Tetrahymena py'iformis (King, Shotts, 1988). Pesynrratrt

oKcnepr{MenroB c Beprr4Kanbnoft uepe4auefi QypynKyJle3a [porI{BopeqI,IBbI. flo tuHeunro

Mar Kaprr (McCarthy, 1980), eror nyrb He llMeer 6olrruoro 3naileHr.f, B

pac[pocrp anen:akr sa6oresann.ff .

Bos6ygurenr Qypynrynesa MoxHo BbrAeJII4Tb KaK or 6orlnrrx, TaK fi or
Bri3yarrbuo 3AopoBbrx prr6. IIpH BHerrHeM ocMorpe y HepKLI xapaKTepHbrx [pLI3HaKoB

sa6oresaHvfl:re sa6moAanu. Y npe4nepecroBbrx pu6.ramo Bcrpeqaercl noAocrpaflvrltvr

xpoHlrrrecKan Qopua QypyHxylesa (McCarthy, 1980), Koropat xapaKrepl43yercf, HIa3KIIM

ypOBHeM CMepTHOcT[ u qacTo He cO[pOBoXAaeTCt pa3BI{TLIeM KJII{HI{IIOOKIIIX fipu3HaKoB.

Tarrae prr6rr craHoBrrct r,rcroqur{KoM uuQerquz, [ogToMy acuM[ToMarllqecKoe

HocprreJrbctso A. salmonicida fiMeer 6ommoe 3HarIeHI4e B 3nI4AeMI4oJIoruu Qypytmynesa
(Austin, Austin, 1993). Ecnu ga6oresaHre rporeKaer c pa3BI4rI{eM eneurHeft

cr,rMrrroMarurr (xsnrr, QypyHrylrr), ro y BbIxLIBilInx prr6 Ha reJle ocrarorct I[paMbI

(McCarthy, 1975).3apy6qenanmuecr roporeHlrr KoxI{ y HeKoroprx o6cleAoBaHHbrx

oco6eft HepKrl r{3 03. Asa6a.rle Moryr yKa3blBarb Ha repeHeceHHoe sa6oresaHne (puc. 1).

B flpupoAHbrx nolynrrlrlffx lococefi ycraHoBltrb acI4M[ToMarLIqecKoe

Hocr4TeJrbcrBo fiaroreua KpafiHe cnoxHo. ,{o6anrenne K [nrarenrsofi cpeAe Coomassie

Brilliant Blue (CBB) rro3BoJrfier AocraroqHo eQQerurrno u4enruQnqllpoBarb
A. salmonicida B cMerrrauubrx 6axrepuanbHbrx KyJlbrypax, BbIAerIeHHbIx [pI4

r4ccneAoBaHrr{ BuerrrHe 3AopoBrrx prr6 (Udey, 1982). Kporr,re ororo, cylqecrByer oqeHb
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qyBcrBfiTeilbHblfi u roilHblfi, Ho Aoporocrofrrr\Li4 MeroA BblrBneHfi.f naroreHa c
I4cnoJIb3oBaHI{eM roJll4Mepa3o-rlenuoft peaKrlnr.r (ItrP) 14 BburBJreuve $parMenroB f[:[I(,
cnequQzuHbrx.4JUI A. salmonicida. Zgnecnrr Qaxrrr, KorAa xra3Hecrroco6uas., TzrruqHurt
A. salmonicida nepexoA[T B HeKynbrl,IBr,rpyeMoe vrlrvr noKorrqeecf, cocroru]re, rprir oroM
xI{BbIe KJIeTKI,I rrpucyrcrBylor B npo6ax, Ho He pacryr ua 6arcrepproJror-rdqecKrdx cpeAa(
(Morgan et al., l99l; Austin, Austin, 1993; Mooney et al., 1995). B rarux crryuarx 6es
BBIcoKoqyBcrBureJIbHbIX MeroAoB lrccJreAosaHzft o6ofirucr cJIoxHo. B ro xe BpeMr,
o6napyxeHue MeroAou III-p reHerltqecKoro Marepvrura r]aroreHa [prd HeBo3MoxHocrr{
ero II3oJUIItrLII4 Ha [I{TareJIbHofi cpe4e, Bepotruo, cBllAererlbcrByer o He3uallurerlbHoM
Korl4qecrBe 6axrepnfi, qro Moxer He fipeAcraBnrrb oco6ofi oflacHocrtr Anfl
ru4po6vonron.

Hecuorpx Ha ro, qro Bce I{3oJItrbI A. salmonicida 6stnu BbrAeJreHbr HnMLr or HepK}r
6es KJII4HtIqecKLIx nplI3HaKoB sa6oneranHr, oHI4 o6naganu uoreHrlzamnofi
[aroreHnocrblo, T.K. y HIlx ycraHoBrrJrn HaJrilqrde f$Ka^:u 14 flpfic]"Tcrnue A-clot,
xapaKrepnoro I'Jrs BI{pyJIeHrHbrx rrrraMMoB (Wilson, Horne, 1986). 3ror cloil
o6ecne.I[naer 3aIrII4Ty 6arrepzamuoft KJrerKr4 or $aroqurosa v pa3pyrxeHlrr ee
uarpoQarawru. Taxrae IIrr{tMMbI 6onee ycroftvunu r geftcrnnro 3arqr{Trbrx cun opranr.r3Ma
xo3trlua (Austin, Austin, 1993). Auepzrancxze raccneAoBarenr{ ycranoBrrirlr, rrro
aBr.rpyJreHTnbre lr3oJurrbr He vMercr A-cros (Udey, Fryer, 1978).

B uactoxulee BpeMrI I43BecrHo rrsrbrpe rtolsr4Aa A. salmonicida: A. s. salmonicida,
A. s. achromogenes, A. s. masoucida u A. s. smithia (Popofi 1984; Holt et BJ., 1994).llo.qsn,(
A. salmonicida salmonicida BbI3bIBaer Qypynryn* y nococenrx psr6 ?r ero crrr,rraror
TI{IIIITIHBIM, a noAnuArr l. s. achromogenes z A. .r. masoucida - Hsrr4rrr,rqHbrMr.r,
Bbl3T-rRarorllllMlt arulu,+rttir tpypynrynes lrnrr4 r3BeHHoe BocnaJreH[e Koxu tr
MycKyrlarypu (Gudmundsdottir et al., 1990; Austin, Austin, 1993). [nr nnyrpznr4onoft
4ltpQepenlll4allurt A. salmonicida yuutsrBError cneA]Torrlr4e 6uoxr.llrr.lqecKr{e noKa3areJrr{:
o6pasonanue vtlona vr allsroHa, rr4Aponlr3 gcKynr4Ha r4 Sepnrenraquro MaHHr4ToJra
(Hirvela-Koski et al., 1994), oAHaKo Ao Hacrorrqero BpeMeHr4 eAuHbrx Kpr.rrepr4eB Ant
TIoABUAOB He CyqeCTByer.

Tnnpr.{Hsre H3oJItrbI A. salmonicida, n 6onrmr4HcrBe cBoeM, o6patlror
KopHrIHeBbI[, ao4opacrBopllMblfi nnrnaenr, xorr B HeKoropLx cnfrairx oH Moxer He
rIposBJUITbcs Ao 10 Aueft. Het[nu.IHble IIrraMMbr qaqe 6ecnurueurgbre. YcrauonleHo,
'ilo A. salmonicida repser cnoco6Hocrr r o6pasoBaHrdro [r.rrMeHTa rrpv AnvreJrbuoM
xpaHeHI'In Ha arapoBofi cpege, a rarcKe upv ne6rarofiplrrrHbrx ycnoBr4rx uHry6aqur
(Post, 1987). Panee [oJIaraJII{, nro ocHoBHbrMr{ Kp}rrepufrvpt [p]r o[peAeJreHr{r{ Trlrrr4rtrrbrx
IuraMMoB A. salmonicida sBrtrorcfl: orcyrcrBr4e ca€po3om{Tr.rqecKr.rx csoftcrB vr

o6pasonanue rala npld accvur4lrsrJvru rJnoKo3br Lr MaJrbro3hr. O.qnaxo HeKorophle
I,IccJIeAoBareJIn orHocilnv caxapo3orroJroxfiTeJrbHbre rrrraMMbr A. salmonicida x fl4nriqHhrM
(Toranzo et al., 1991). Taxofi oco6esuocrrro o6naAanlr Lt3oJrrrbr, BLrAeJreHHbre or lococeft
I{3 BoAoeMoB a3}IarcKoro no6epexrs Tnxoro oKearra: flnortwu (Nomura et al., 1991), Kopez
(Fryer et al., 1988), Caxarurua (Brron4 lllrrypun4 2005) n Ka:vsaus (Wiklund et al., 1992;
Sergeenko, Ustimenko, 2003).

Brr.ssneuHble pa3rl4rlufr, Harurrx rd3oJuroB c runuqHoi't A. salmonicida (ra6.n. 1) no
cnoco6nocrra o6paronrtnarr I4HIoJr, B-ra-uarrosraquy, accvMtrnvpoBarb caxapo3y,
rnroKo3y, aprI,IHI4H lt N-aIIerwI-rJIroKo3aMI,IH, Bo3MoxHo, tBJrtrorct t4x BHyrp]IguIAosoft
oco6ennocrrro. B ro x(e BpeMir, rtrAponlr3 3cKyJrlrua, acckrwunsqrrrfl, rJrroKouara r4
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CAUSE OF FURUNCULOSIS AEROMONAS SALMONICIDA IN SPAWNING
SOCKEYE SALMON ONCOREYNCHAS NERKA IN AZABACHYE LAKE

O 2011y. E.A.Ustimenko, N.V. Sergeenko
FGUP <Kamchatka Research Institute of Fisheries and Oceanography>,

P e tr o p avl ov s k- Kam c hat s lgt

The following are the results of a bacteriological investigation of spawning

sockeye salmon from Azabachye lake in 2004-2009. Every year, except 2007,
we isolated the causative agent of furunculosis - Aeromonas salmonicida in
6,7%o to 33,3oh of late-spawning fish only. During the testing of bacteria we

exposed some differences between our isolates and the typical A. salmonicida.

T\e A. salmonicida that we isolated in Azabachye lake shared some of the

peculiarities inherent to the bacteria of this species isolated from fish in
ieservoirs of the Asian coast of the Pacific Ocean before. However, some of
the characteristics of the bacteria we isolated from fish in Azabachye lake are
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unique to this lake. Pathogenesity of the isolated bacteriaA. salmonicida shows
their potential danger for salmon populations.
Key words; sockeye salmon, Aeromonas salmonicida, biochemical properties,
pathogenicity, disease.

586 BOIIPOCbI PbIEOJIOBCTBA rol.r 12 Ns3(@-T 20tl




