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MHUKPOBUOIIEHO3 PAJIYKHOM ®OPEJIN B CAJIKOBBIX XO3SIMCTBAX
CEBEPHOM KAPEJIUU

Oco0eHHOCTH cOCTaBa MUKPOMIOPHI XapaKTEPU3YIOT (PU3HOIOTHUECKHI CTATYC Pa3BOJUMBIX PHIO U YCIIO-
BUS COAEP)KaHMS UX B caakax. [Ipu 3ToM y pbIO, HaX0oaAIuXcs B TECHOM KOHTAKTe C BOJIOW, OaKTepHanbHas
00ceMeHEeHHOCTh BHEITHUX M BHYTPEHHHUX OPTaHOB OyAET 3aBUCETh OT KOJIMYECTBA M KaueCTBa MHKPOODP-
TaHU3MOB BOKpPYT. MaccoBoe pa3BUTHE BOIHBIX callpOMUTHBIX OAKTEPHIA SIBIISIETCS] CTPECCOBBIM (haKTOPOM,
Ha 00pHOY C KOTOPBIM Y PBIO 3aTpavurBarOTCs JOMOIHUTEIbHBIE pecypchl. Ha hoHe HeOmarompusaTHEIX yc-
JIOBUH OOMTAHUS CHUKAIOTCS 3alTUTHBIC CHIIbI OPraHU3Ma U TOSIBISIOTCS pa3InyHble MHPEKITHOHHBIE 3a-
OoneBanus. BriepBbie H3y4YeHbBI 3aKOHOMEPHOCTH KAUECTBCHHOTO M KOJTMYECTBEHHOTO PACIPEICIICHHSI MUK-
POOPTraHU3MOB B MHKPOOHOLICHO3€E paly>KHOM (HOpesu ¥ BOXHOM CPebl B OTACIBHBIX (POPENEBBIX X03HCTBAX
Kapenuu. YcTaHOBIIEHO TOMUHUPOBAHHE YCIOBHO-TIATOICHHBIX OakTepuii poaa Pseudomonas. Ananus co-
cTaBa MUKPOOHOIICHO3a PhIO IEMOHCTPHPYET BHICOKYIO 3HAYMMOCTH MOJTYUYCHHBIX JAHHBIX ¥ BO3MOKHOCTh
WX MIPUMEHECHUSI B KAUECTBE WHIUKATOPHBIX TECTOB JIJIS BRISIBICHUS M3MEHCHUH JUHAMUYCCKOTO PABHOBE-

cusi OakTepranbHO# (BIOpBI PBIO U €CTECTBEHHBIX BOIHBIX 3KOCHCTEM.

KiroueBsle cioBa: akBakyJIbTypa, pagyxHas Gpopeiasb, MUKpoOUOLeHO3, Pseudomonas

BBEJEHUE

B Kapenuu mupokoe pacnpocTpaHeHUE TOTY-
YHUJIO CaJKOBOE PHIOOBOACTBO — HANpaBleHUE aK-
BaKyJIBTYPBI, TJIe TPOU3BOANTCS BEIpAalIMBaHUE pa-
Iy>kHOM dopenu [11]. DopeneBbie X035HCTBA CITyKaT
CcBOEOOpa3HBIM THUIIOM MECTOOOMTAHUS JJIs aJII0X-
TOHHBIX MUKPOOPTaHNW3MOB, TOCTYHAIOIIUX C KOP-
MOM, a TaK)Ke€ C Pa3BOIUMOI phIOOH U MPOTyKTaMHU
ee MeTabonm3ma [2], a 3arpsa3HEeHHE OPraHNIeCKOTO
MPOUCXOXKICHUS IPUBOIUT K CTPYKTYPHO-(YHKIIH-
OHAJILHBIM U3MEHEHHSIM B COCTaBE€ MECTHOH MUKPO-
¢uopsr [13].

HeraruBHoe BIussHUE CUMOMOHTHOTO B3aUMO-
JNEHCTBUSI MUKPOOPTAHU3MOB C pbI00il cioco6c-
TByeT OYpHOMY Pa3BUTHIO aCCOITHAITNN OaKTepHil,
MOBBIIIAIONIMX CBOU MMaTOrE€HHbIE CBOWCTBA. [nHa-
MHKa CHMOMOHTOB B TaKMX yCJIOBHSAX IMMOCTOSTHHO
MEHSIETCS ¥ 3aJ10K€HA B BEICOKOM aJalTallHOHHOM
NOTEHIIMaJe KaK peIObl, Tak U OakTepun. bnaronaps
BBICOKOU MPUCTIOCOOISIEMOCTH K arpeCCUBHBIM (haK-
TOpaM cpelbl yCUITHBaeTCS (JepMEHTHAsI aKTHBHOCTD
OakTepHii, B pe3yJbTaTe 4ero CHMOMOHTHBIE OTHO-
IIEHHS B CHCTEME MEHSIOTCS B CTOPOHY JOMUHHUPY-
FOITUX TPYIIIL

Taxum oOpa3oMm, OakTepualbHbIE TOKA3aTEIH
npuoOpeTarT BaXXHOE MHAWKATOPHOE 3HAYEHHUE,
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II03BOJISIS BBISIBUTH PA3JINUHbIE HCTOYHUKH U TUIIBI

aHTpoONoreHHoro Bo3aeiictaus [1], [9].

O} dexTuBHOCTH METOJJOB MUKPOOHOIOTHYEC-
KOT'0 aHaju3a IpH MOHUTOPHUHTE BOJOEMOB PHIOO-
X035 HCTBEHHOT0 Ha3HAYCHHU S JOKa3aHa Ha IIPUMEpe
HCCIIe0BaHNH, TPOBOJUMBIX B MypMaHCKOH 00-
nactu [4]. YaurteiBas cnadyro H3y4YeHHOCTh MUKPO-
(hopsl pamyKHOI (HOpENTH B CAIKOBBIX X035IHCTBAaX
Kapennu, nonoGHbIe HccaeoBaHUs AaKe 110 OIHO-
MY U3 TaKMX BOJOEMOB MPEACTABISIIOT HayUHBIH
1 NPAaKTUYECKHUI HHTEpEC.

Lenb paboThl — U3yueHHEe MUKPOOHUOLIEHO3a pa-
Iy>KHOH Qopenn U3 CaJKOBBIX XO3SCTB Ha CEBEPE
Kapenuu, paboTaromux B TedeHHE OAHOTO rofa. st
JOCTYDKEHMSI YKa3aHHOM 1IEJIH TIOCTABJICHBI CIIEIYT0-
e 3aJa4uu:

1. OnpenenuTs TAKCOHOMUYECKHH COCTaB MUKPO-
(bropbl panykHO# Qopenn B CaJKOBBIX X0O3sHC-
TBax Ha cesepe Kapenuu ¢ HeGonpIuM neproaom
paboTHI.

2. JlaTb YHCIEHHYIO XapaKTEPUCTHKY TeTepoTpod-
HBIX OaKTepuil B MHKpOdIope poIo.

3. U3y4uTh BO3MOXHOCTh MPUMEHEHUS OaKTe-
pUaNIBHBIX TOKa3aTeNlel ISl OLIEHKHU CTEIeHHU
CTPYKTYPHO-(YHKLIMOHAJIEHBIX N3MEHEHUH B CO-
cTaBe MUKPOQIIOPHI POpemu.
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MATEPHUAJIBI U METOZbI

Ot160p ipoO Ha PHIOOBOIHBIX MPEATPUITHIX
MPOBE/ICH B MIEPUOJ € ampens mo ceHTa0ps 2008—
2009 ronoB coriacHo OINpeaeNeHHOW HOPMaTHBHO-
TEXHUYECKON JOKYMEHTALNH, COACpIKaIlIei He00Xo-
JIMMBIe TpeOOBaHMSl, HOPMAaTHBEI KAYeCTBa U METOJIBI
nuccnenoBanus [10]. C moMomipio OaKTepHOIOTHYEC-
KHX METOZOB U3y4YeH MUKPOOHOLIEHO3 pagyKHOU
¢dopenu (Parasalmo mykiss irideus), BeipamuBaeMon
Ha ¢dopeneBhIX Xo3sMicTBax Kapennu B akBaToOpuu
o3ep Xeno u My (cuctema pexku Kemp, Oacceitn
benoro mops).

s BeIIeIeHN ST OaKTEepU U UX JaJIbHEHIIETro
HU3y4eHUs y KUBOH PHIOBI CTEPHUIBHO MOTYYESHBI
o0pa3ibl KoK u xabp. [lanee mpoBeAeHbI MOCEBBI
Ha IJIOTHBIE MUTATEIbHEIE Cpenbl 00Iero (perdoo-
MENTOHHBIN arap, ppl00-NENTOHHBIHN OyJIbOH), CIe-
nuaisHoro (Quo, [lemkosa) u quddepeHnaTbHO-
nuarHoctuuaeckoro (Keccmepa — aiist oOHapyxeHHus
OakTepuil rpynIbl KUILIEYHOH NaJIOYKH) Ha3HAYCHU S
JUTSL U3Y4YCHUSI MOP(OIOTUYECKUX, KYJIBTYPaIbHBIX
1 OMOXMMHYECKUX CBOUCTB OakTepwil. JlomonrHu-
TEJIBHO MCIOJIb30BaHbI Cpebl: BACMYT-CYJIb(QUT
arap — Ayl oOHapy>keHus OaKTepHii, 00pa3yonux
cepoBozopoy (cansmonembl); Ilnockupesa u JleBu-
Ha — JJIs1 BBISIBJICHUS HE pa3jaraloliux JIAKTO3y Ma-
TOTEHHBIX OaKTepuii cemeiicTBa Enterobacteriaceae;
Calypo — 17151 CEeNeKTUBHOIO BBIICICHUS IPOXKIKE-
MOJIOOHBIX U IJICCHEBBIX TPHUOOB.

Jns onucanus MOp(HOIOrHIECKUX CBOHCTB Oak-
TEpHii Ma3Ku OKpalleHsl 1o I'pamy, a 3arem uccie-
JIOBaHBI TIPH TTOMOIIH CBETOBOTO MUKPOCKOIIA C UM-
Mepcueid. [lomBmkHOCTs OakTepuit PUKCHpOBaHA
npH (a30KOHTPACTHOM MUKPOCKOITUPOBAHHUH U TIO
pocty Ha onyxkuakoit (0,3—0,7 % arapa) cpene. ['e-
MOJIMTHYECKask aKTUBHOCTh OaKTepuil IpoBepeHa 110
remMoiu3y Ha vamkax [letpu ¢ 5%-M KpoOBSIHBIM ara-
pom. lns nuddepeHnnanuu npeacTaBuTeNed poia
Pseudomonas ot 0akTepuil CXOAHBIX ¢ HUIMH POZIOB
ompeneneHa OKCHAa3Hasg aKTUBHOCTh KYJIbTYPBHI,
CIIOCOOHOCTD PACIIETUIATH TITIOKO3Y U THII IBIXaHUS
MHKPOOPTaHU3MOB B cpene Xwro-Jleiipcona (tect
OKHCIICHUS-(hepMEHTALINH).

sl ycTaHOBIIGHHS! CHCTEMAaTHUYECKON MpHUHa-
JUIeKHOCTH M3Y4YaeMbIX MUKPOOPIraHU3MOB UCTIONb-
30BaH OMpEACIUTENs [7].

PE3YJIBTATBI U OBCYKJIEHHUE

B dbopmupoBannu mukpobuounenosa ¢openu,
Pa3BOAUMON B X035HCTBAX € MEPUOIOM PAOOTHI OJUH
rox (o3epa Myii u Xeno), yuacTByIoT 5 rpyr OakTe-
puH, peACTaBIEHHBIX § ceMEHCTBAMU U 5 POAAMH.
[nana3oH u3MeHEHUH KOINUYECTBEHHBIX MOKa3are-
neii rerepoTpodoB BapbUpyeT B ipezenax ot 10! 1o
10°* KOE/mu. BeigeneHubie acCOMUAME MEKPOOP-
raHU3MOB COCTOSIT KaK U3 canpodUTHBIX, TaK U U3
YCIOBHO-TIATOT€HHBIX OaKTEPUH.

B pesynbrare aHanu3a TaHHBIX 1O OaKTepUab-
HOU 00CEMEHEHHOCTH KOXKHBIX ITOKPOBOB U JKadp
MoJIONIU paay>kHo# ¢openu u3 ozepa Myii B 2008—

2009 rogax moctoepHo BeisBieHO (P < 0,05), uTo
Ha KO’Ke MaKCUMaJIbHasi YUCICHHOCTh OaKTepui
(302 £ 113 KOE/m1) cOOTBETCTBYET HEpUOLY Mait
2009 rona (remnepatypa Boabl — 6,5 °C), MUHIMaJIb-
Has (18 + 4 KOE/mi) — nexa6ps 2008 rona (1,4 °C).
Ha xabpax MakcuManbHas YUCICHHOCTh OaKTEepPHi
(1533 + 62 KOE/m1) COOTBETCTBYET EPUOAY CEH-
1s50pp 2008 rona (11,7 °C), munumaneras (47 £ 20
KOE/mi) — nexabps 2008 roma (1,4 °C) (puc. 1).
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Puc. 1. bakTepnanbHast 00CEMEHEHHOCTH KOXKHBIX TIOKPOBOB
u xabp y ¢popenu (o3epo Myii)

[TonydenHble JaHHBIE COTIACYIOTCS ¢ OOLIUM
MPEICTaBICHUEM O TOM, UTO TEMIIEPATYPHBIN (ak-
TOp ONpenesIsieT HUHTEHCUBHOCTh BCEX MUKPOOUOJI0-
TUYECKUX MTPOLIECCOB B BOJIE, B TOM UHCJIE 3HAYEHNE
rokaszaresiei ynucieHHocTH [12], rae HeBBICOKas
OaxTepuanbHas 00CEMEHEHHOCTh COBIAIACT C Ha-
CTYIHUBILIHM B 3TO BpPEMsI XOJIOJHBIM CE30HOM Tojia
(nexabpn). BeceHHUH MOABEM YHUCICHHOCTH MHK-
POOHOTO YKCIIa XapaKTepU3yeT MPOorpeBaHue BOAO-
eMa JI0 OJaronpusATHEIX Temreparyp. s pplOHbIX
XO35IHCTB NPUBEJCHHbIE JaHHbIE MOTYT O3HAaYaTh
cleaymolnee: HETUTUYHOE HU3KOEe 00CeMeHeHne
B JICTHUH ¥ OCEHHUH TIEPHOJBI, KOT/Ia pa3BUTHE Oak-
TEPHOIJIAHKTOHA JOCTUTAET CBOMX MaKCUMaJIbHBIX
3HAUYEHUH, cIeqyeT paccMaTpuBaTh KaKk CUT'HAJ He-
0J1aronoayYHOro BIMSHUS Ha BOZOEM CO CTOPOHBI
CaMOTro IpeaNnpUsTHs, HAIPUMEDP U3-3a IIPUMEH -
IOLIMXCS B JICYEHUH PHIO aHTHOAKTEpUAIbHBIX Mpe-
[apaToB IIMPOKOTO CIeKTpa AeiicTBus u ap. Tak,
K IPUMEPY, aHAJIN3 MPoO BOIBI U3 CaKa Ha OIHOM
13 (OpENeBBIX XO3IHCTB B I0)KHON gacTu Kapennu
B JIETHUI II€PHOA MO3BOJINI ONPEASIUTh YNCIICH-
HOCTB, He npessimamnyio 10' KOE/mi.

B nepron Hambosee BEICOKOW YUCICHHOCTH OaK-
Tepuii B Bone (ceHTs10ph 2008 roma) Koka peid KOH-
TaMUHUpPOBaHa He3HaunTeIbHO — 123 + 30 KOE/Mm1,
B TO BpeM4 Kak Ha kabpax oTMedeHa MaKCHMAaIbHO
BBICOKasl OaKTepHabHasi YUCIeHHOCTh — 1533 £ 62
KOE/mn. B TeueHue Bcero ucclieJoBaHust )KaOpbl
ObLTH OoJiee oOceMeHeHHBIMH, YeM koxa (P < 0,05).
B cenTsiope 2008 rona Ha xabpax rpaMIIOI0KUTEIb-
Hasi Mukpodopa (66,7 %) noMUHUpPYET HAZ TPaMOT-
punarensHoii (33,3 %). [lo nutepaTypHBIM TaHHBIM
[17], MEKpOOHOE YKCIIO Ha )Ka0pax MOXKET BapbUPO-
BaTh B IIMPOKHX mpeaenax ¢ 6x10% mo 2,2x10°. Cyu-
TaeM, 4To B ceHTa0pe 2008 roxa y ucciaeqoBaHHOM
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rpynmbl peId Oblila MPEBBINICHA YHCICHHOCTD Oak-
tepuii 1,5x10° KOE/MII 10 CpaBHEHHIO C OCTaIbHEI-
MHU ce30Hamu. [IpuunHON TOMY MOIJIO HOCIYKUTh
BHEIIHEE MOBPEXKACHHE )Ka0EPHOTO AIUTENUS B
pe3yJibTaTe BO3ACHCTBUS Pa3IMYHBIX CTPECCOBBIX
(haxTOpOB — 3arpsA3HEHNE BOABl OPTaHUYECKIMHU
BEIIECTBAMH, CKYYEHHOCTh, HU3KOE COJICPIKAHUC
KUCIIOPO/ia, MOBBIIIIEHHOE KOJIWYECTBO aMMHAKa,
coptupoBka peiObI [§]. I3BecTHO, 4TO OaKTEepUab-
Hast 00CEMEHEHHOCTH KOKHBIX TIOKPOBOB H ka0dp,
a TaK)Ke BHYTPEHHHUX OPTaHOB TECHBIM 00pa3om
CBSI3aHA C YCIOBHUSMH COJIEPKaHUS PBIO B callKax.
[Ipu HEyIOBIETBOPUTEIIBHOM COCTOSSHHH BOJIbI H3-
3a MPUMEHSEMBIX Mep 110 MHTEHCU(DUKAIIUN TTPOU3-
BOJICTBA TOBKIIIACTCS YPOBEHb OAKTEpUATLHOTO 3a-
rps3aerus. OqHa U3 MPUYUH — BHICOKAA MIOTHOCTh
MOCaJIKH PBIO, KOTOPask CIOCOOCTBYET MOCTYTUICHUIO
B BOJIOEM OOJBIIIOT0 KOIMYECTBA MMPOIYKTOB UX Me-
TabosM3Ma (OPraHUuueCcKOe BEIIECTBO), @ HEChEICH-
HBIE OCTATKH KOPMa TOJIBKO AOMOIHSAIOT KapTHHY
[11, [2], [6]- K mpumepy, U3 nuTepaTypbl H3BECTHO,
YTO Ha OJTHOM M3 PHIOOBOTHBIX XO3SUCTB Yy Kapma OT-
Meuajach 3HAYUTENIbHAS 00CEMEHEHHOCTh TIOKPOBOB
Y OpraHOB, BEI3BaHHAS H3HAYATHHBIM ITPEObIBAHIEM
MOCaJIOYHOT0 MaTepHalia B yCIOBUSIX MPEATPUSTHS
C MMPOBOJIMMBIMHU Ha HEM WHTEHCHU(PUKAITUOHHBIMHU
MeponpusaTusaMu [5]. He ncknrodeHa Takxe BO3-
MOKHOCTh MHBA3WH TKaHEH kaOepHOTro amnmapara.
K npumepy, no pe3yjbraTaM napa3suTOIOIMICCKUX
1 MUKPOOHOJIOTHUECKUX HCCIEOBAHUHN ITPOMBIC-
JIOBBIX PbIO AeNbTH Bonru [8] ObLIO yCTaHOBIICHO,
4yTO Ha ()OHE YBEIIMYEHUSI MHTEHCUBHOCTH UHBa3UU
Ha0JIF0/IaI0Ch MOBBIIICHUE YNCIICHHOCTH OaKTepuit
y pPbIO, OTHAKO KAUECTBEHHBIE XapaKTEPUCTHKH MHK-
pOOHOIIEHO3a OCTaBAIUCH HEM3MEHHBIMH M COOT-
BETCTBOBAJIU COCTABY OKPY’KafOIIEH BOTHOW CPEIbI.

B xone ucciegoBaHui yCTaHOBJIEHO, YTO Ka-
YeCTBEHHBIH COCTaB MUKPOOMOILIEHO3a MOJIOIHU
¢dopenu u3 o3epa Myii npeacrapieH 7 ceMelicTBa-
MU (Pseudomonadaceae, Enterobacteriaceae, Mi-
crococcaceae, Listeriaceae, Vibrionaceae, Bacil-
laceae, Neisseriaceae), 4 ponamu (Pseudomonas,
Micrococcus, Bacillus, Listeria). B nienom moxydeH-
HBIE PE3yJIbTaThl COOTBETCTBYIOT JIUTEPATY PHBIM
naHHbIM. [1o COOOIICHHUM psi/ia aBTOPOB, B COCTaBE
MHKPOQIOPHI PBIO 9aCTO BCTPEUAIOTCS YCIOBHO-
MaTOTCHHBIC MUKPOOPTAaHU3MbI, CPEAU KOTOPHIX
MpeaCTaBUTENN ceMelcTB Pseudomonadaceae
(pon Pseudomonas), Vibrionaceae (pon Aeromo-
nas) u Enterobacteriaceae [1], [2], [3], [6], [14]. Ha
KOXE€ M )Ka0pax pacpoCTpaHEHBI OaKTepUH POJIOB
Aeromonas, Pseudomonas, Citrobacter, Proteus,
Enterobacter, Escherichia, Cytophaga, Flavobacte-
rium, Micrococcus, Staphylococcus, Enterococcus
[15], [16].

VY uccrnenoBaHHBIX PHIO HA KOXKE JOMUHUPYIOT
MpeAcTaBUTENN cemeiicTBa Pseudomonadaceae
(pon Pseudomonas — 79,2 %). BeiieneHabie mram-
MBI — MIPSMBbIE NAJIOYKH, OKPALIUBAIOTCS 110 ['pamy
OTPHUIIATENFHO, 00JIaIAI0T MOJBUKHOCTHI0. A3pO0HI,

MeTa0OoIN3M YUCTO AbixaTeabHoro Tumna (rect O/F
B cpene Xpro-Jletihcona). Okcnma3o- 1 KaTajia3orno-
JIOXKUTENTbHbBIE, HE ICKapOOKCUIIUPYIOT JIU3HH U Op-
HATHH. BTOPBIMH 110 9aCTOTE BCTPEIaEMOCTH SBIIS-
10Tca OakTepuu U3 ceMelcTBa Enterobacteriaceae
(8,3 %) — mpstMble TaIOYKH, TPaMOTPHUIIATEIbHBIE.
O0anaroT U JbIXaTeIbHBIM, U OPOIHIBHBIM THIIOM
meTabonmmsma (cpena Xwto-Jletihcona). Okcuaaso-
otpunarensubie. OcTaiabHbIE TPYIIEI Vibrionaceae,
Bacillaceae (pon Bacillus) n Listeriaceae (pon Lis-
teria) BBIICISAIOTCS C OMUHAKOBOH yacToTOM (4,2 %).
Ha >xabpax MuKpoOHoIeH03 B OCHOBHOM IPENICTaB-
JeH OakTepusiMu U3 cemelictBa Pseudomonadaceae
(pon Pseudomonas — 72,7 %), 3aTeM CIEeIyIOT MIpea-
craBuTenu cemeiictsa Enterobacteriaceae (9,1 %),
a cemeiictBa Bacillaceae (pon Bacillus), Micrococ-
caceae (pon Micrococcus), Listeriaceae (pon Liste-
ria) u Neisseriaceae cocTaBIAIOT 110 4,5 % COOTBETC-
TBEHHO.

Bo Bce nepuoabl 0TO0pa mpod Ha Mosioau Ghopean
n3 03epa Myit JOMUHUPYOIIEe TOJI0KEHUE 3aHIMa-
JIU TIpeICTaBUTENH ceMeiicTBa Pseudomonadaceae
(pon Pseudomonas).

Ocensio 2008 roga Ha 010 IICEBJOMOHA MPH-
xonutcs 50 %, a k koHny roga — 76,5 %. K Becne
2009 roma KOIMYECTBO NICEBAOMOHAl BO3PACTaeT
o 77,8%, a x ocean 2009 roga oHM MOJTHOCTHIO
(100%) cocTaBnsIOT MUKPOOUOLICHO3 PBIO, TOTECHHUB
OCTaJIBHBIX MpeACTaBUTENEH (puc. 2).
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Puc. 2. Ce3oHHas BcTpedaeMocTh OakTepuii Ha KOXe H Xkao-
pax ¢openu (03epo Myii)

Jdns nmceBnoMoHa 3apeTrUCTPUPOBAH MAaKCH-
ManbHBIH K03 durnuent Cummcona (C), KOTOPBIi
coctasiseT ot 0,25 mo 1. ConmyTcTBytOIIas ICEBIO-
MOHaaM MUKpodIopa MEeHsIeTCs B ce30H. B ceHTs10-
pe 2008 rona nmpeacrasnensl cemeicTa Bacillaceae
(pon Bacillus — 33,3 %) n Micrococcaceae (pon Mi-
crococcus — 16,7 %) ¢ koapunmenramu Cumricona
0,11 m 0,028 coorBeTcTBeHHO. B nexadpe 2008 roma
BCTPEUAKOTCS MPEACTABUTENN ceMelicTBa Entero-
bacteriaceae (5,9 %, xoadunnent 0,003), 1 TombKO
B 3TOT HEPHUOJI, KOTJIa TOKPOBBI PHIO CHIIBHO KOHTA-
MHHHUPOBaHbI TPUOaMH, BBISBJICHBI IIPEICTABUTEIN
ceMmelcTB Neisseriaceae n Listeriaceae (pon Listeria)
(5,9% u 11,8 % c koadpummentamu 0,003 u 0,014).
Bechoii 2009 roxa BoepBbie TOSBISIOTCS OAKTEPUH
u3 cemeiicta Vibrionaceae (5,6 %, ko punuent
0,003).
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B MukpoOHoLIeHO3€e KOXKH U Kabp MpeCTaBUTEIH
cemeiicTBa Pseudomonadaceae (pon Pseudomonas)
B TE€UCHUE T'0Jla HE TOJBKO JOMHUHUPYIOT HAJ OC-
TaJIFHBIMHU OaKTEPHUSAMH, HO K ceHTA0pro 2009 roma
BBITECHSIIOT MX MOJTHOCTRIO. JJOMUHUpOBaHYE Manod-
KOBUIHBIX OpM OakTepuid y pblO BHICTYMAeT HH-
JUKATOPOM 3arpsiI3HEHHOCTH BOJIOEMA U YCHIICHHBIX
MPOIIECCOB ABTpoduKanuu. B Hauae uccneoBaHmin
OTMEYEH BBICOKHH y/IeIbHBIN Bec OaKTepHUaIbHBIX
IITAMMOB C TEMOJTUTHYECKON aKTUBHOCTHIO U TTOJI-
BUKHOCTBIO, 4TO 00YCIIOBIMBAET UX NATOT€HHOCTD.

Hcxonst U3 3TOTO MBI CUMTaEM, YTO MOAOOHAS
BUJIOBasl CYKI[ECCUS CITYXKUT CUTHAJIOM HeOJ1arormo-
Ty4us B 3kocucteme. HecMoTps Ha TO, 9TO TICEBIO-
MOHAJIbI OTHOCSATCA K IIPEACTABUTEISIM HOPMaJTbHOM
MUKPOQIIOPHI prIO [6], IpH ONpeneNeHHBIX YCIOBH-
SIX, Oy[ly4H YCIOBHO-TIATOTCHHBIMH, BBI3BIBAIOT AIIH-
300THH, 0COOSHHO KOT/Ia 3aHUMAIOT JOMHUHUPYIOIIEE
nonoxkenune. Kak ormedaroT ucciaenoBarenu [3],
K TICEBJIOMOHAJIaM BOCIIPUUMYHUBHI OOJTBITHHCTBO
BHJIOB IPECHOBOIHBIX U MOPCKHX PbIO. B ycioBusax
OECKOHTPOJIBHOTO MPUMEHEHHSI aHTUOMOTHKOB Ha
PHIOOBOIHBIX X034 CTBAaX OBLIU 3a)UKCHPOBAHBI
CIIyJau BCHBIMIEK IceBIoMoH03a. Ocoboe 3HaUYeHHE
npuobpenu 6akrepuu Ps. fluorescens var. capsulata,
KOTOPBIE 33 CYET CBOEH KaIlCyJbl OKa3aJuch OoJee
YCTOWYHMBBIMHU K IPUMEHEHHIO aHTHOAKTEPHATIBHBIX
MpernapaToB, TOTECHUB MHOTHE BH]IBI CAITPO(UTHBIX
MHKPOOPTaHU3MOB. B pe3ynbrare rnceBIoMoOHa bl
MIPOYHO 3aHSIU JOMUHHPYIOIIEE TOJI0KEHUE B BO-
J0eMe, PE3KO YXYIIINB STH300THYECKYIO CHTYAIIHIO.

U3yuenne 6akTepuaibHOW 00CEMEHEHHOCTH
KOXKHBIX TIOKPOBOB M Ka0p MOJIOAH pany HOH ¢o-
penu u3 o3epa Xeno noszsossieT goctoBepHo (P <
0,05) ycTaHOBHUTH, UTO HA KOXXKE MaKCHUMaJbHAS
YUCIEHHOCTH OakTepuii (2396 £ 8§ KOE/mm) cooT-
BETCTBYET nepuoay ceHTs10ps 2008 roxa (Temnepa-
Typa Boasl — 11,7 °C), munumanshast (39 + 12 KOE/
1) — ceHTA0pb 2009 roxa (10 °C). Ha xabpax mak-
cUMallbHas YUCICHHOCTH OakTepuii (2132 + 31 KOE/
MJI) COOTBETCTBYET nepuoay ceHTsI0ps 2008 roga
(11,7 °C), muaumanpHas (58 = 14 KOE/mun) — nexabpn
2008 roxa (1,5 °C) (puc. 3).
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Puc. 3. BakrepunanbHas 00CEMEHEHHOCTh KOXKHBIX TOKPOBOB
1 xkxabp y dpopenu (03epo Xeno)

TemmepatypHBIH (HaKTOp 3I€Ch TAKKE CHITPA
KJIFOUEBYIO POJIb B OIIPEETICHNH YPOBHS 00CEMEHEH-
HOCTH — HeOOJIbIIast YUCISHHOCTh OTMEYEHa B TIO/I-
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CYeT mporpeBaHus Bojoema. B mepmox nocagku Mo-
nonu ¢openu B canku (ceHTsops 2008 rona) Ha o3epe
Xemo oTMeUYeHa HaBBICIIIAs YHCIICHHOCTD OaKTEPHit
(6onee 2 toic. KOE/Mi) Ha KosKe 1 skabpax 1Mo cpaBHe-
HUIO ¢ ApyruMu cezoHamu (puc. 3). [lo Hamemy mae-
HUIO, TPUYMHON TaKOW pa3HUIBI MOTJIO OBITH CTpeC-
CHPOBAaHHOE COCTOSHUE, B KOTOPOM HaXOAWJIach
phIOa Mmociie HelaBHel epeBo3ku. Bo3MOkHO, 3TUM
xKe O0BICHSETCS AabHelIee 001ee BRICOKOE MUK-
pOOHOE YKCIIO B TCUCHHUE UCCIICIOBAHUS Y popenu 13
o3epa Xeno, yeM y (openn u3 o3epa Myii. Huzkas
yucineHHocTh Oaktepuii (Mmenee 70 KOE/mu) BoisiB-
neHa B gexabpe 2008 roma, 9T0 COOTBETCTBYET Ha-
nbosee XOIOJHOMY CE30HY Tofia (TeMIiepaTypa BOJIbI
1,5 °C). Ognako B ceatsadpe 2009 rona mpu 6omee
BbICOKOH Temnepatype Boabl (10 °C) ycTtaHOBIeHa
Takas Ke HU3Kas 0akTepuaiabHas 00CEMEHEHHOCTh
¢dopenu, kak B Aexkabpe 2008 roma, HO, BO3MOXKHO,
yKe M3-32 aHTPOIIOT€HHOTO BO3ACHCTBHSI, TIOCKOJIBKY
CaHUTaPHOE KAYECTBO BOJIBI K KOHITY UCCIICIOBAaHUH
CTaHOBUTCS BCE MEHEE YIOBIIETBOPUTENbHEIM. Ca-
MbIC HU3KHE MMOKA3aTeIU YUCICHHOCTH 3a)UKCH-
pOBaHBI B 3MMHHH TIEPHOJT TPH TEMIIEPATYPE BOIBI
1,4 °C u ocennnii 2009 rona npu TemMnepaType BOJIbI
10 °C.

[o pe3ynbraTtaM UCCIIEIOBAHUI MTONTYUEHBI JIaH-
HBIE, XapaKTepHU3yIllne KaYeCTBEHHBIH COCTaB
MHKPOOHOIIeH03a MOJIOAH (opesin u3 03epa Xe7o.
Muxpodnopa peid6 peacTaBieHa 6 ceMelcTBaMu
(Pseudomonadaceae, Enterobacteriaceae, Micrococ-
caceae, Listeriaceae, Vibrionaceae, Saccharomyce-
taceae), 3 pogamu (Pseudomonas, Staphylococcus,
Listeria).

B MukpoOHoIIeHO3€e KOXKH IOMUHUPYIOT MTPEICTa-
BUTeNH cemelicTBa Pseudomonadaceae (pon Pseu-
domonas — 41,7 %) — TpaMOTpHUIIATEIbHBIC IPSIMBIC
MAJIOYKH, TOJIBUKHBIE. ASPOOBI, METAOOIH3M YHCTO
neixarensHoro tuna (tect O/F B cpene Xbro-Jlek-
(cona). OKCHaa30- U KaTana3oMoIIOKHUTENbHEIE, He
JIEKapOOKCHIIMPYIOT JIN3UH U opHUTHH. O0IaaroT
apruHuHAernapoia3on. amee uayt cemelictea Vib-
rionaceae (25 %) u Enterobacteriaceae (20,8 %). Jlo-
MHUHHUPYOIIAM B MUKPOOHOIIEHO3€E Ka0p ABISIETCS
cemeiicTBo Pseudomonadaceae (pon Pseudomonas —
55,9 %). [lpencraBurenu cemelictBa Vibrionaceae
cocraBiaioT 17,6 %, a cemeiictBa Enterobacteria-
ceae — 11,8 %.

ITo pe3ynpraTaM CE€30HHOW BCTPEUAEMOCTH
OakTepuil Ha KoXe U xabpax Monoau dopenu yc-
TaHOBJICHO pa3HOOOpa3re MUKPOOHOIIEHO3a BO BCE
MIEPUOJIbI UCCIIEIOBAHUS, KpOME HAYaIbHOTO (CEeH-
110pb 2008 r01a), TC BBIACIISIFOTCS HCKIOUYUTEIBHO
MpeCTaBUTEIHN ceMercTBa Pseudomonadaceae (pox
Pseudomonas — 100 %) (puc. 4).

3navenue nokaszarenss CUMIICOHA y TICEBIOMOHA]]
B cenTa0pe 2008 rona coctaBuser 1 (mus Ps. aeru-
ginosa u Ps. alcaligenes C = 0,005; Ps. stutzeri C =
0,08; Ps. syringae C = 0,02; nas ocTaJIbHBIX TICEB-
nomoHazx C = 0,184). B ocransHble ce30HHI (aekadpb
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(p. Pseudomonas)
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Staphylococcus)
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YaenbHbIN Bec TakcoHa, %

ceHTH6pb 2008  pekabpb 2008
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Puc. 4. CezonHas BcTpedaeMoCTh OaKTepuil Ha KOKe
u s)xabpax dopenu (03epo Xemo)

2008 — cenTss6ps 2009), HApATY € TICEBIOMOHAIA-
Mmu (nexadbpb 2008 rog — 47,4 %; maii 2009 roga —
52,6 %; centsa6pb 2009 roma — 33,3 %), BcTpevaroTcs
MIpeNICTaBUTENHN ceMeiicTBa Enterobacteriaceae (ne-
kabpb 2008 roma — 21,1 %; maii 2009 roxa — 10,5 %;
ceHts10ps 2009 roma — 20 %). B mae u centadpe
2009 roaa cTabMIIBHO MPUCYTCTBYIOT OAKTEPUH Ce-
MmeiictBa Vibrionaceae (ynenwHblii Bec 36,8 u 33,3 %
COOTBETCTBEHHO). baktepuu cemeiicts Micrococ-
caceae (poxn Staphylococcus) u Listeriaceae (pon
Listeria) oOHapy>xeHbI uirb B nexkadpe 2008 roga
(xoapdurnmentsr Cumrcona 0,011 u 0,044).

B nauane uccienoBanuii ynenbpHbIH Bec OaKTepH-
aJIbHBIX IITAMMOB C T€MOJITUTHYECKOW aKTUBHOCTHIO
U TTOABIKHOCTHIO OTMEUEH KaK CaMbIid BRICOKUH, 4TO
00yCJIOBJIMBAET MX MATOI€HHOCTh, @ B MUKPOOHUOILIEe-
HO3¢e (hopesn YCTaHOBJICHO BUIOBOE OJHOOOpa3ue,
rJ7ie JOMUHUPYIOT TOJIBKO MPEACTABUTEIIN CEMEHCTBA
Pseudomonadaceae (pon Pseudomonas), nomomsu-
TEJBHO YKa3bIBas HA HETaTUBHYIO CHUTYAI[UIO B aKBa-
topuu. [Toxoxkas KapTHHA OTMEYeHa ISt MUKPOdII0-
pI popenu u3 o3epa My, Tlie Takke TpeodIagaroT
MCEBIOMOHAIBI U OTMEUEHA UX DMU300THYECKAS
Y 3KOJIOTHYECKast POJIb.

Takum o0pa3om, onpeneneHa HanboIee HU3Kas
OakTepuanabHas 00CEMEHEHHOCTh MoJoau (openu
u3 Bogoema My, rae nocajka Majibka IpOU3BOIU-

JaCh Ha HECKOJIBKO MECSIIEB PaHBIIIE, YeM Y PBIO U3
BonoeMa Xeo. KauecTBeHHBIN cOCTaB MUKPOOHOIIS-
Ho3a 0oJiee pa3HOOOpa3eH y popesnu, BEIIYILICHHOH’
B CaJK¥ paHblie (03epo My#), 1 oTiIu4aeTcs mpu-
CYTCTBUEM TIpEACTaBUTENEH ceMelcTB Vibrionaceae,
Bacillaceae n Neisseriaceae. CXOXHUMH COCTABEI
OKa3BIBAIOTCA B ceMelicTBax Pseudomonadaceae,
Enterobacteriaceae, Micrococcaceae n Listeriaceae.
B mukpodnope ppid TOMUHUPYIOT MIPEACTABUTETN
cemetictBa Pseudomonadaceae (pon Pseudomonas),
HO 0OJIBIIIE X OTMEYCHO 151 hopenn u3 o3epa Myit
(76,1 %), ueM u3 o3epa Xemo (58,5 %).

BbIBOJbI

AHanu3 MOJy4YeHHBIX MaTepHUajoB MOKa3all,
YTO TAKCOHOMHYECKHUH COCTaB MHKPOQIOPHI PHIO
npezacTasieH 8§ cemeiictBamu (Pseudomonadaceae,
Enterobacteriaceae, Vibrionaceae, Neisseriaceae,
Micrococcaceae, Bacillaceae, Listeriaceae, Saccha-
romycetaceae), 5 ponamu 6aktepuii (Pseudomonas,
Micrococcus, Staphylococcus, Bacillus, Listeria).

Ha u3yuennsix gopeneBbix pepmax B MHUK-
pobOuoIleHO3e paay)KHOH Gopenu TOMHUHUPY-
IOT YCJIOBHO-TIATOTE€HHBIE 0aKTEpUH ceMeiicTBa
Pseudomonadaceae pona Pseudomonas. Ilpu co-
3TaHUH HEONMArONMPUSITHBIX YCIIOBUH JIJIs MAKPOOpra-
HU3Ma OHU MOT'YT HOBBIIIATH CBOIO BUPYJIEHTHOCTD
Y CTIOCOOHBI HH(PUIIUPOBATH CTPECCHPOBAHHYIO (OC-
nabJIeHHYT0) PBIOY.

UucneHHOCTH OaKkTepHil Ha KOXKE M jkabpax pa-
IyKHOW (Oopenn U3 XO3UCTB C IEPHOAOM PabOTHI
OKOJI0 oHOT0 rona (03epo Myii u Xezno) BapeupyeT
B mipezenax 10'-10° KOE/mu1 ipu pa3sHBIX C€30HHBIX
YCIIOBHSIX CPEIBI I 0COOEHHOCTSX PHIOOBOMHEBIX TEX-
HUK. DTO OTPaXKaeT BHICOKYIO 3HAUMMOCTh TeMIIepa-
TypHOTO (haKTOpa B pa3BUTHH OAKTEPHOILIAHKTOHA
Y MHAMKATOPHOU POJIA 3HAYEHU N YUCIICHHOCTH MUK-
POOPraHU3MOB ISl ONPEACTICHHsI KaueCTBa BOAHOM
cpensl U 3QQeKTHBHOCTH MPOBOIUMBIX MPODHUITAK-
THYECKUX MEPOIPUATHI.

CIINCOK JIUTEPATYPbBI

1. Berukosa JI. U. Mukpobuonenos panyxuoi popenu (Oncorhynchus mykiss Walbaum) u BOZHOH cpesl IPH caIKOBOM
BeIpaiuBaHuu: ABroped. Aucc. ... kaua. 6uon. Hayk. M., 2002. 27 c.

2. berukoBa JL U, l0Oxumenko JI. H, MoxapoBa A. U. MuKkpoOHOIIEHO3 KaK HHIUKATOP SKOJIOTUYECKOTO COCTOSHUS
BOIHOI cpeasl U peIOHI // IIpoOGaeMbl OXpaHbI 3M0POBbS PBIO B aKBaKyIbType: Te3. OKI. HayIHO-IPaKTHIeCKOW KOHP. M.,

2000. C. 42-43.

3. TonoBuna H A,CrpenkoB 0. A, Bopouun B.H,Tonosun II. I, EBnokumoBa E.b., OxumeHn-
ko JI. H. Uxtunonaronorus / [lox pex. H. A. lonosuno#, O. H. bayepa. M.: Mup, 2003. 448 c.
4. Kapacesa T. A. [Ipo6nemMsl 310poBbs prI0 B akBakynbType CeBepa Poccun: Ha mpumepe Konbckoro monyoctposa: J{ucc.

... KaHz. 6uoia. Hayk. Mypmanck, 2003. 168 c.

5. Kotasapuyxk M. FO. MukpoOuslii neizax kapna (Cyprinus carpio L.) Ipu BeIpalllUBaHUU B YCTAHOBKE C 3aMKHYTHIM LIUK-
J0M BoziooOectieueHus: ABroped. nucc. ... kanj. 6uoi. Hayk. Kanununrpaz, 2004. 23 c.

com: Hayunsre rerpagu. CII16.: TocHHUOPX, 1996. Beim. Ne 4. 46 c.

6. Kones H. B. Hopmansaast Mukpogopa pbei0 1 ee posib B BOSHUKHOBEHHH OaKTepuaIbHbBIX 3a00JI€BaHNH, BEI3BAHHBIX CTpEC-
7

. Omnpenenurens 6akrepuit bepmxu: B 2 1./ ox pex. Ix. Xoynra, H. Kpura, I1. Cauta, . Creitnu, C. Yunbsmca. M.: Mup,

1997. 368 c.

8 Ipockypuna B.B,JIucunxas U. A. I[lapasntsr 1 MuKpogiopa mpoMBbICIOBBIX PBIO AeNbTH pexu Boisra n ux maro-
TeHHOE BIIMSHUE Ha peacTaBuTenel nxruodaynsl / PeioHoe xo3siicTBo. 2007. Ne 3. C. 69-71.
9. PyKOBOJCTBO MO rHAPOOHOTIOrHIECKOMY MOHHTOPHHTY MPECHOBOAHBIX dKocucTteM / [Tox pen. B. A. A6akymosa. CII6.: ['un-

pomeTteounsaar, 1992. 319 c.

10. PykoBOACTBO IO MPOBEICHHIO BETEPHHAPHOTO KOHTPOJISl Hal O0JIe3HAMHU PBIO 1 0TOOpY MPoO 1t ppIOOBOAHBIX XO3SHCTB

ceBepo-3anana Poccun / I1. Kocku. Oyiry, 2006. 42 c.

11. PerxkoB JI.II,HeuaeBa T. A, EBceeBa H. B. CanxoBoe pri60BOICTBO — IpoOsIeMbI 340p0oBbs phIO. [leTpo3aBomack:

Wzn-Bo Iletpl'y, 2007. 120 c.



MukpoburoneHo3 panyx Hoi Gopenu B cagkoBbix xo3siicTBax CeBepHoii Kapennn 33

12. CemymuH A.B. Dxonorus rerepoTpoHOro 6aKkTepHOIIaHKTOHHOTO COOOIIECTBA MPHOPEIKHBIX TIOBEPXHOCTHBIX BOJ
Conosenkoro apxumnenara: ABroped. gucc. ... kaga. 6uoin. Hayk. CeikTeiBKap, 2003. 138 c.

13. Hlupoxoga JI. C. I[IpocTpaHCTBEHHO-BpEMEHHAS CTPYKTYpa OAKTEPHOIUIAHKTOHA U €T0 POJIb B CAMOOYHIIEHUH MaJIbIX
03ep ApxaHreabcKoi obnactu: ABToped. Tucc. ... Kaua. Ouoi. Hayk. ApxaHrenbck, 2007. 189 c.

14. Oxumenko J. H,Ko#igan I C.,bsruxoBa JI. U, Cmupuos JI. II. Buonornyeckue cBoiicTBa a3poMOHa U UX POITb
B martojoruu poid // Peionoe xo3siicTBo. Cep. Bone3uu ruagpodnonTos B akBakynsrype. 2001. Beim. 1. C. 1-10.

15. Buller N. B. Bacteria from fish and other aquatic animals: a practical identification manual. Cambridge, 2004. 361 p.

16. Cahill M. M. Bacterial flora of fishes: a review / Microbial Ecology. 1990. Vol. 19. Ne 1. P. 21-41.

17. Trust T.J. Bacteria associated with the gills of salmonid fishes in freshwater / Applied bacteriology. 1975. Vol. 38. P. 225-233.

Parshukov A. N., Institute of Biology of Karelian Research Center of RAS (Petrozavodsk, Russian Federation)
Sidorova N. A., Petrozavodsk State University (Petrozavodsk, Russian Federation)

MICROBIOCENOSIS OF CAGE FARM RAINBOW TROUT IN NORTHERN KARELIA

Unique features of the microflora structure characterize current physiological status of the fish farmed in cages and of their farm-
ing conditions. Whilst fish is in close contact with water, bacterial contamination of the fish external and internal organs depends
on the quality and quantity of microorganisms around. The mass growth of aquatic saprophytic bacteria is a stress factor, and the
fish spends its vital resources to fight it. Due to the adverse environmental conditions, the body resistance of the fish decreases and
a variety of infectious diseases appear. For the first time, regularities of qualitative and quantitative distributions of microorgan-
isms in the microbiocenosis of the rainbow trout and water pollution in some trout farms in Karelia are studied. It was established
that the opportunistic bacteria of the genus Pseudomonas are dominant in the rainbow trout. Analysis of the fish microbiocenosis
composition revealed how important are the obtained data. It also helped to substantiate their possible use as a screening test to
detect changes in dynamic equilibrium of the fish bacterial flora and in natural aquatic ecosystems.

Key words: aquaculture, rainbow trout, microbiocenosis, Pseudomonas
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