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XAPAKTEPUCTUKA YCJIOBHO-NATOIMEHHbIX BAKTEPUA MUKPOBHOIO
COOBLLUECTBA PEKM JIEHbI NO CTENEH AOMUHUPOBAHUA U BUAOBOMY
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B cmampbe noka3zanbl pe3yAbmambl U3yHeHUS yCAOBHO-NAMOIeHHbIX MUKPOOPIAHU3MOB peKu /\eHbl.
YcmanoBAeHO, Umo MukpoOHOe coobujecmBoO BOgoeMd NpegcmaBAeHO O6aKmepusaMu pA3AUYHbIX ceMelicmB,
cpegu Komopblx abcoAromHo goMuHupoBaAu npegcmasumeAu Enterobacteriaceae. 9nmepobaxmepuu pa3Hblx
BUGOB OMHOCUAUCH K YemblPEM KAACCAM gOMUHUPOBAHUS. B MHOroremuemM acnekme KoAeOaHUS YaCMOMbl UX
BCcmpeuaeMoCmu He BhIXOGUAU 3d NpegeAbl KAacca. B mo jxe BpeMs BblABAEHbl USMEHEHUA UX nonyAayul Ha
ypOBHE pa3HO0OPA3UAL.
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CHARACTERISTICS OF OPPORTUNISTIC BACTERIA OF MICROBIAL COMMUNITIES
OF THE LENA RIVER ON THE DEGREE OF DOMINANCE AND DIVERSITY
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The results of the study of opportunistic bacteria of the Lena river are show in the article. The microbial com-
munity of the river is represented by bacteria of different families. Opportunistic Enterobacteriaceae is abso-
Iutely dominated. Enterobacteria of different type belonged to four classes of dominance. The fluctuations in
the frequency of their occurrence did not extend beyond the class for the period of observation. At the same

time the changes in their populations at the level of diversity are identified.
Key words: water objects, opportunistic Enterobacteriaceae, domination, diversity

AKTYAJIbHOCTb

YCAOBHO-II@TOT€HHBIE 9HTEPOOAKTEepPUU HIUPOKO
pacmIpocTpaHeHbl B OKPYKalolel cpeae, XxapakKTepu-
3YIOTCS BApUAOEABHOCTbI0 OMOAOTHYECKUX CBOUCTB,
BO3MO>KHOCTBIO (DOPMHUPOBAHUS STTUAEMUIECKUX Ba-
puaHToB Bo30yauTeAeis [2]. Ocoboe 3HaueHUE UMeeT
u3ydyeHue IUPKYAAIUU OaKTepUU AQHHOU I'PYIIIIHI
B BOAHBIX OO'BEKTaX, OKa3bIBalOIIUX CYLIeCTBEHHOE
BAUSTHUE Ha >KU3HEAESTeABHOCTb YeAOBEUEeCKOU II0-
nyAsnuu [6].

ITeab paboThl — U3y4YeHNMe PACIPOCTPAaHEHHOCTH,
CTelleHU AOMUHUPOBAHUS YCAOBHO-IIATOT€HHBIX 2H-
TepobaKTepul, pa3zHoobpasure, 3HAUMMOCTHU B TPaHC-
dopManuu IPUPOAHBIX MUKPOOHBEIX COOOIECTB Ha
npuMepe peku AeHbl.

METOAMKA

B nepuoa, ¢ 1999 no 2008 rr. ObIAY IPOBEAEHBI DKC-
MIEAUITMOHHBIE NCCAEAOBAHUS 10 U3YUYEHUIO MUKPO-
OuorieHosa Bopoema. C 3TOM 1eAbio OblAra OTOOpaHa
151 mpoba BoABI B 57 TOUKaxX B CTBOPax 33 HACEeAEHHBIX
IyHKTOB. OTOOD IIPOO BOABI IPOBOAUAU Yepe3 KasK-
Able 100 kM. Bcero BuipereHO Ooaee 6500 mrraMMoOB
MUKPOOPTraHu3MoB. OTOOP P06 BOABI, PUABTPAIIUIO
yepe3 MeMOpaHHbIe (DUALTPHI, BEIAEACHUE KYALTYP
MUKPOOPTAaHU3MOB, UX UAEHTUPUKAIIUIO TTPOBOAUAN
IO OOUIEeNPUHATHIM MeTopuKaM [3—5]. buoxumu-
yeCcKHe CBOMCTBA MUKPOOPIaHU3MOB OIPEAEASIAU C
IIOMOIIBI0 KOMMepUeCcKux TecT-cucteM «Enterotest»
dupmbl Lachema (Yexus). Aag BEIOOPOYHOU HAEH-

TU(UKAIIMU UCIIOAB30BaAM OaKaHaAM3aTop Sceptor
(Becton Dickinson, USA). AArg KOAMYECTBEHHOM’
OITEHKY CTEeTIeHN AOMUHUPOBAHUS MUKPOOPTaHU3MOB,
IPUHAANEIKAIINX K PA3AUYHBIM TaKCOHOMHYIECKUM
rpyImnaMm, uCoAb3oBaAu mKaAy E.A. Atobapckoro [1],
AAST OIIPEACASHUSI Pa3HOOOpa3usi — NHAEKC BUAOBOT'O
paszuoobpas3usa Margalef (d) [7].

PE3VYJIbTATbI

B pe3yabTaTe IpOBEeAEHHBIX UCCAEAOBAHUHN yCTa-
HOBAEHO, YTO I'PaMOTpHUIIaTEAbHAs COCTaBASIONIAs
MUKPOOHOTO coolOmiecTBa peku AeHbl ObIAA TIPEA-
cTaBAeHa OaKTepusiMu ceMecTB Enterobacteriaceae,
Pseudomonadaceae, Moraxellaceae, Aeromonadoceae,
Alcaligenaceae. COrnacHO KOAMUYECTBEHHOU OIleHKe
CTEeIIeHU AOMMHUPOBAHMUS MUKPOOPTaHNU3MOB, IIPHU-
HaAAESKAIINX K PAa3AWYHBIM CeMeMCTBaM, IO IIKaAe
E./\. Ato6apcKoro (110 A0Ae TAKCOHOMUYECKOU IPYIIIILL
MUKPOOPTaHN3MOB B OOIIe¥ UMCA€HHOCTH) OBIAO BhI-
AEAEHO AT KAACCOB AOMHUHUPOBAHMS: aOCOATOTHEIE
AOMUHAHTHI, AOMUHAHTE, CYOAOMUHAHTEI, BTOPO-
CTENeHHBIN U PEAKMH KAACCHl. AOCOAIOTHBIMY AOMU-
HaHTamMu (5 OAAAOB) OKa3aAUCh OaKTepUU ceMenCcTBa
Enterobacteriaceae, coctaBuBire okoaro 80 %, uTo
CBUAETEABCTBYET 00 UX HUIMPOKOM pacIpocTpaHe-
HUU B MUKPOOHBIX IOIYASIIUSAX BOAHBIX 9KOCUCTEM.
BropocTeneHHBEIMH IO CTEIEeHU AOMUHUPOBAHUS
(2 banra) okazaAuCh MIPEACTAaBUTEAU CeMeNCTBa
Aeromonadoceae (TTOUTH Ka>KABIN AECSATHIN BBIAEAEH-
HBIY IITAMM OTHOCHUACS K AQHHOMY CEMEUCTBY). YKa-
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3@aHHOE CEMENCTBO OBIAO IPEACTABAEHO OaKTEPUSIMU
poaa Aeromonas (TunioBo# BUA A. hydrophila). Takxe
K BTOPOCTEIIEHHOMY KAAQCCYy AOMUHUPOBAHUS OBIAU
OTHeCeHBI IpepACTaBUTeAr ceMelicTBa Alcaligenaceae
(oxoAO 8 %). BakTepuu cemericts Pseudomonadaceae
u Moraxellaceae BomIAM B peAKHUN KAACC AOMUHU-
poBaHug (1 6aar). Cpeapn IICeBAOMOHAA OBIAU UAEH-
TU(UIUPOBaHbEl 6aKTEePUU HECKOABKUX BUAOB —
P. aeruginosa, P. fluorescens u P. diminuta. CeMeicTBO
Moraxellaceae peACTaBA€HO MUKPOOPraHU3MaMu
OAHOI'O popa — HedepMeHTUPYIOIIUMHU OKCHUAA300-
TPUIlaTeABHLIMU LiITaMMaMu Acinetobacter.

HaubGoaee MMPOKUM OKA3aACA CIIEKTP MUKPOOP-
raHmu3MoB ceMelicTBa Enterobacteriaceae. YUUThIBas,
YTO IIPEACTaBUTEAU AQHHOTO CeMeNCTBa COCTaBASIAU
3HAYUMO OOABIIYIO 4acTh (p < 0,05) MEKPOOHOTO CO-
oOI1ecTBa peKU /AeHBbl, @ TAK)Ke OTAMYaANCh HauboAee
LIINPOKUM CIIEKTPOM, IIPOBEAEHA OlleHKa CTeIleH! UX
AOMUHUPOBAHUS.

Pe3yAbTaThl IPOBEAEHHBIX NCCAEAOBAHUM IIOKa-
3aAM, UYTO CPEeAU IIpeAcTaBuTeAel Enterobacteriaceae
OBIAM MAEHTUPUIIMPOBAHLI Y9HTePOOAKTEepPUH, OTHO-
cammecs K 7 popaM AQHHOTO ceMencTBa: Esherichia,
Enterobacter, Pantoea, Klebsiella, Proteus, Cirtobacter,
Morganella. bBakTrepun AQHHOTO CEMENCTBa, ABASIACH
abCOAIOTHBIMU AOMUHAHTaMU IIPH aHaAu3e CTelleHU
AOMUHUPOBAHUS 110 MPUHAAAEKHOCTU MUKPOOP-
raHU3MOB K TaKOM TaKCOHOMUYECKOU IpyIe, Kak
CEMENCTBO, IIPU y4eTe 10 POAOBOM IPUHAAEKHOCTH
OBIAU OTHECEHBI K UeThbIpeM KaaccaM: AOMUHAHTEL, CyO-
AOMMHAHTBI, BTOPOCTEIIEHHBIN U PEAKUI KAACCHL [ Ipn
3TOM CPEeAU DHTEPOOAKTePH Pa3HEBIX POAOB K KAACCY
AOMUHAHT (4 Oannra) IPUHAAAEKAAN TOABKO IITAMMBbI
poaa Escherichia (Bup E. coli), cocTaBUBIIIHE OKOAO I10-
AOBUWHBI BCEX IIITAMMOB A@HHOTO ceMeucTBa (Taba. 1).

Cyb6poMuHaHTaMu (3 Oaara) OKa3aAuCh OakTe-
puu poaa Enterobacter, cocTaBuBIINe IATYIO 4aCThb
OT BCeX BBIAEAEHHBIX IITAMMOB 3HTEpPOOaKTEepuil.
MukpoopranusMbl AQHHOT'O pOAa OBIAY IIPEACTaBAE-
HBI OaKTepuaMu Tpex BUAOB: E. cloacae, E. aerogenes
u E. gergoviae. Hauboaee 4acToi Cpepd 3HTEPOOaK-
TepoB OblA@ BCTpeyaeMOCTh LITaMMOB E. cloacae
(11,9 %). Ha poato E. aerogenes u E. gergoviae npu-
IIAOCEL 5,6 % 1 2,1 % cooTBeTCTBEHHO. Takke B KAACC
CcyOAOMMHAHT BOIIAM IIPeACTaBUTeAU popa Klebsiella
(okono 14 %), cpepAu HUX IIPEeBAaAUPOBAAM IITaMMBEI
K. ozaenae. SuTepobakrepunu popa Pantoea (Bup

P. agglomerans) BOWIAU BO BTOPOCTEIIEHHBIN KAACC
AOMUHUpPOBaHUA (2 6arra).

Kax BupAHO 13 TaOAUIBI 1, MUKPOOPTaHU3MEI APY-
T'MX POAOB IIO CTEIIEHU AOMUHHUPOBAHNS OTHOCUANUCH K
peakoMy Kaaccy (1 6aan). ByacTHOCTH, pepAKON OKa3a-
A&ChyacToTa BCTpeuaeMOoCTH 6aKTepuil popaos Proteus,
Morganellau Citrobacter. I1Tpu 3ToM IUTPOOAKTEPHI U
MOpTaHEeAABI OBIAY IPEACTaBAEHEI IIITaMMaMU OAHOTO
Bupa (C. freundii u M. morganii), a IPOT€U — ABYX
BUAOB (P. mirabilis u P. vulgaris).

CaepyeT OTMETHUTD, YTO 3@ [IePHOA HAaOAIOAEHUS
He OTMeYar0Ch CMEHBl TaAKCOHOMUUECKOTO CIIEKTpa
YITIO MUKPOOHOIIEHO30B U3ydyaeMblX BOAOEMOB, U
KOAeOaHUSs YaCTOTHI BCTPEYaeMOCTH OTAEABHBIX IIPEA-
cTaBUTeAer cemelricTBa Enterobacteriaceae HaXOAM-
AUCH B IIpeAeAax Kaacca. B To jke BpeMsl BBIIBACHBI
U3MeHeHUs UX IOIYASIIUM Ha YPOBHE Pa3HOOOpa3usl.

[TpoBepeHO cpaBHEHME BUAOBOTO Pa3zHO00pasus
MUKPOOPTAHNU3MOB, BEIACACHHBIX HA BCeln TIIPOTSKEH-
HOCTH peKu /\eHBI ¥ B palioHe I. SIkyTcKa. Teppuropuy,
IIpUAeTaloNre K peke AeHe B palioHe ropopa SIKyTcka
U COCEAHUX C HHUM paloOHOB, SIBASIOTCS HaubOoaree
OORUTBHIMU ", CAeAOBATEABHO, UCIIBITEIBAIOT HAU-
OoAee BhIpa’KeHHOe aHTPOIIOTeHHOe U TeXHOTeHHOe
BO3ApeHcTBUe. Pe3yAbTaThl n3ydeHUsa CIeKTpa Ipa-
MOTPHILATEABHBIX YCAOBHO-IIATOI'€HHLIX OaKTepUH B
MUKPOOHBIX COODIIEeCTBaX Ha BCEH ee IPOTIKEHHOCTH
B CpPaBHEHUU C y9aCTKOM PeKU B paiioHe I. JKyTcKa
C IPUAEKAIIUMU TePPUTOPUSIMHU, IIOKA3aA, 4TO B
patioHe T. fIKyTCKa U IPUTOPOAOB MHAEKC BUAOBOTO
pasHoobOpa3usa 6aKTepuil MUKPOOMOIleHO3a peKHu
cocTaBUA 5,86; a Ha BCel IPOTS>KEeHHOCTU BOAOEMa —
4,47. T1pu 3TOM HanboAee AeMOHCTPATUBHO Pa3ANYUS
MUKPOOHBIX COOOIIECTB PA3AMYHLIX YU4aCTKOB PEKU
IIOKa3bIBAIOT MHAEKCHI BUAOBOTO PAa3HOOOpa3us yc-
AOBHO-IIATOTEHHBIX 9HTEPOOAKTEPUM 10 CPaBHEHUIO
C OAKTepUSIMU APYTUX CEMEUCTB.

TaxuM oOpa3oM, IoKaszaTeAn MHAEKCa BUAOBOTO
pasHooOpa3usd XapakKTepU3ylT U3MeHEeHUe COAEP-
>KaHMS rpaMoTpUliaTeAbHBIX YIIO B MUKPOOHBIX
COOO0IIeCTBaX BOAHBIX 9KOCUCTEM U OTPa’karoT Ha-
IIPaBA€HHOCTD UX TpaHchopMaliu.

NudopMaTUBHON XapaKTePUCTUKON MUKPOOUO-
IIeHO30B BOAHBIX DKOCHCTEM SIBASIETCS TaK’Ke U UX
PaHroBOe paclpeAeAeHHe 10 TapaMeTpaM «AOMUHU-
poBaHusl — pa3HooOpa3usi» YCAOBHO-IIATOTEHHBIX
IpeAcTaBUTeAer ceMeucTBa Enterobacteriaceae.

Tabaunya 1

Llikana aomuHmupoBaHus 6akTepuii cemelicTBa Enterobacteriaceae MUKpo6Horo coobyecTsa peku JleHsi

Bann Knacc AOMMHMpOBaHUA FpaHuLbI KNaccoB PopoBasi npuHaanexHocTb
no gone popa MUKpPOOpraHusmMa
5 ABCONIOTHLIA OMUHAHT 64 <N <100 «»
4 [oMUHaHT 36 <N<64 Escherichia
Enterobacter
3 Cy6aoMUHaHT 14 <N <36 Klebsiella
2 BTopocTteneHHbIn 6 <N<14 Pantoea
Proteus
1 Penkuin O<N<6 Citrobacter
Morganella
MpumeuaHue: «—» — otcytcTBme; N — 405 rpynnbl MMKPOOPTraHM3MOB B 00Lein YncneHHoCTH ( %).
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E.coli|
E. cloacae
K. ozaenae

P. agglomerans
E. aerogenes

M.morganii|
P. mirabilis
K.oxytoca
E. gergoviae
P. vulgaris
C.freundii

Puc. 1. PaHrosoe pacrpegeneHvie «4oOMVHUPOBaHWS — pa3Hoo6pasmnsi» YCNOBHO-MATOreHHbIX aHTepoGakTepuin MrukpoburoLie-

HO30B peKku JIeHbI.

Tak, yCTaHOBAEHO, UTO AASI MUKPOOHOILIeHO3a PeKu
eHBHI (110 CpPaBHEHUIO, HAIpUMeDP, C peKoU AHrapo)
XapaKTepHa MeHee «YIIAOIIeHHas» KpHUBas (MeHbllIee
pasHooOpa3ure 3HTepOOaKTEPUU IIPU AQHHOM YMCAE
BUAOB) (puc. 1).

SAKJTIOHEHUE

Taxum 0O0pa3oM, IPOBEACHHBIE UCCACAOBAHUS I10-
3BOAMAU OIIEHUTh KQUeCTBEHHBIU ¥ KOANYECTBEHHBIN
COCTaB MUKpPOOMOIeHO3a peKy AeHbl. YCTaHOBACHO,
4TO rpaMOTPHUIIaTEABHAs COCTaBASIOIIas MUKPOOHOTO
coo0I1iecTBa p. /AeHbI ObIAA ITPEACTaBACHA OaKTEPUSIMU
HECKOABKHMX CEMEMCTB, CPeAr KOTOPBIX aOCOAIOTHBI-
MU AOMHUHAHTaMU SIBASIAMCHL OAKTepuU ceMeNCTBa
Enterobacteriaceae (okoao 80 %). [lo cremenu pomu-
HUPOBAHUS OCHOBHBIMU IIPEACTABUTEASIMU YCAOBHO-
aTOTEHHBIX YHTEPOOAKTEPUN OKa3aAnuCh OAKTEpUU
poaos E.coli (knacc pomuHaHT), Enterobacteru Klebsi-
ella (kracc cybpoMuHAHT), Pantoea (BTOPOCTEIIeHHBIN
KAacc), Proteus, Citrobacter u Morganella (pepkui
kaacc). KonebaHus 4acTOTHI BCTPEYaeMOCTU OTAEAD-
HBIX ITpeACTaBUTeAeN ceMeticTBa Enterobacteriaceae B
MHOTOAETHEM acIleKTe He BEIXOAUAU 3@ IIPEAEABI KAaC-
ca. AAsg paclIMpeHUs: BO3MOKHOCTEHN, IIOBLIIIEHUS
UHAOPMATUBHOCTH OMOTECTUPOBAHUSA LUPKYAIIIUU
YITO B BOAHBIX 3KOCHCTEMax Ilerecoobpa3eH KOM-
IIAEKCHBIHU IIOAXOA, OTPA’KAIOLIUHI OLIEHKY CTPYKTYPEL
MHKPOOUOIIeHO3a BOAHBIX 9KOCUCTEM (AOAST YCAOBHO-
NIaTOreHHBIX MUKPOOPIaHU3MOB), TAKCOHOMUYECKYIO
XapaKTePUCTUKY YCAOBHO-IIATOT€HHOM COCTaBASIIO-
el MUKPOOHOLIEHO03a, CTPYKTYPUPOBAHHOCTL CTe-

CeepneHusa 06 aBTopax

IIeHU AOMUHUPOBaHUS PA3AMYHEBIX IIpeACTaBUTEAEH
YT13 1 X OIIeHKY C UCIIOAB30BaHUEM PA3AUYHBIX AO-
TIOAHUTEABHBIX ITIOKa3aTeAet (BUAOBOe pazHooOpasue,
paHTOBOE paclpepeAeHUe «KAOMUHUPOBAHUS — pPas-
HOOOpPas3usa» 1 Ap.).
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