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PACITPOCTPAHEHHOCTb 3KCTPEMO®WIbHBIX ®OPM BALMILI
B BOJIAX BACCEHHA 03.CEBAH

Hayuena pacnpocTpaHeHHOCTs Me30QWILHON W axcTpeModunpHolt Gaumn-
anpHolt Mukpodopsl B BoAE K Uie 03. CeBan, a TAKKE B APTEIUAHCKWUX U TPYHTO-
BBIX BOaX y YCThe p. [I3kHarer. BolneneHn HOBbie KYNLTYPhl TEPMOQHIBHEIX,
ANKANOOUIBHBIX, raTOPUIBHBIX H ICHXPODUIBHBIX Garm.

Mukpoopranusmbl SBISIOTCS OJHHM H3 3BEHBEB TPOQUUECKON LieNH, NoA-
AEPKUBAOLLEH 3KOIOTHYECKOE paBHOBECHE B 3kocHcTeMax o3ep [1]. B npensiny-
WHe rofbl ObLIH MpPOBENCHbl AOCTATOYHO MOAPOOHBIE MHUKPOGHONOrHYECKHE
uccienobanus 03. Cesan [2-4). Onnako skocucteMa CeBaHa W ero GacceiiHa
NOABEPXEHA CHJILHOMY BJIHMAHHIO AHTPOMOrEHHbIX W MPHPOAHBIX BO3JAEHCTBHI,
CBA3aHHBIX C KO/IEOAHHUAMH YPOBHS 03€pa, F€OXHMHYECKHMH aHOMATHAMH, TEKTO-
HHYECKOW aKTMBHOCTBIO B bacceiiHe u ap. [5, 6]. He npexpawaromuecs Bozaeit-
CTBUS QHTPOMOIEHHBIX M NPHUPOJHBIX GAKTOPOB Ha O3€PO M MEHAOLIA’ACA Kap-
THHa OKpYyXXarouei cpeanl TpebyoT MPOJOKEHHS MHKPOOHONOrHYECKHX HCCe-
Josanuii GacceliHa. ‘

B Hawe#t npeasinymeit pabote [7] GbuiH NpeacTaBneHbl Pe3yabTaTHl HCCE-
AOBaHMH O PaclpOCTPAHEHHOCTH PAa3NTUYHBIX IPYNN ad3poOGHBIX MHKPOOPTraHU3MOB
B Ofpefie/IEHHBIX Toukax 03. CeBaH, a TaKKe Ha BBIXOJAX MOA3EMHBIX W TPYHTOBBIX
Boa no Geperam p. Jl3xHareT. OnHaKo 9KONAOrHA W GHONOrHYEcKHe OCOBEHHOCTH
GaunNIIpHBIX MHKPOOPraHH3MOB 03€pa, apTE3HaHCKHX H IPYHTOBEIX BoJ ero Gac-
cefiHa, B YaCTHOCTH HX 3KCTPEMOGHIBHBIX (GoOpM,0ocTaIOTCS CTabOH3yHEHHBIMH.

Mexay TeM HccieJOBaHHE SKCTPEMOQHILHBIX MHKPOOPTraHH3MOB SBIIA-
€TCA ONHONM H3 BaXKHBIX 3a1a4 COBPEMEHHOM 3KOJIOTHUYECKOH MHUKPOOHOIOrHH
[8, 9]. 310 0bycnoBnEeHO, ¢ OAHOMH CTOPOHBI, HEOGXOAUMOCTBIO BLISBICHHS MeXa-
HH3MOB AJaNTalUMH KJIETOK K JKM3HH B 3KCTPEMAaJIbHBIX YCIOBHUAX, & C APYroi —
60/1b1IMM GHOTEXHONOTHYECKMM MOTEHLMAIOM 3KCTPEMOQWIBHBIX MHKPOOpra-
Hu3moB [8-10].

[lpeacrapnenHas paGora SBAAETCA MPORO/DKEHHEM HALIMX HMCCHeAOBaHHMH
no Mukpobuonoruu Boa CesaHckoro 6acceiiHa H MOCBALCHA H3YYEHHIO Pacrpo-
CTPaHEHHOCTH 3KCTPeMOMHIbHBIX GalW/UT B €ro MOBEPXHOCTHBIX M MOA3EMHBIX
BOAax. )

106



Marepnan # metopuka. Koopaunats! y4acTkoB orbopa npo6 onpeaensnu
MpHOOpPOM CcHCTeMBbI  M106a1BHOIO no3uuMoHHpoBaHus Garmin 12RX. Tpo6ui
BOIBI H Wia U3 pa3HbiX NTyOuH CeBaHa H CKBAXHH OTOHpaIH 6atumerpom SEBA
105/5C2.

Boinenenne aspoGHsix reteporpodubix HECTIOPOHOCHBIX H CMOPOHOCHBIX
6axTepHit, B ToM uucre IKCTPeMOGHIbHBIX (OPM GalHLT OCYIECTRBAIOCH myTeM
NOTYyYCHHS HAKOMHTE/BHBIX KYisTyp. JUis MOAy4YEHHS HaKONUTEIbHBIX KYAbTYp
6aunnn Bomy M BOQHBIE CMecH MNa nacTepu3oBasiK B TeueHue 10mun npu 80°C B
BOAAHOH Gate [11]. UHkyGaumio npoBoanaH B KOHM4ECKHX Konbax ¢ 5037 nuTa-
TeIbHOH cpeasl Ha kawaike (18006/mun) c KOPPEKTHPOBKOH YCIOBHII B 3aBHCH-
MOCTH OT 0coBeHHOCTel H3ydaeMoii popMbl GakTepuii. UncTbie KyJbTYpbl MOJTy-
Ha/i pacceBOM HAKOMUTENbHBIX Ky/IBTYp Ha COOTBETCTBYIOUHE TBEP/bIE Cpesbl.
A3pobHbie rerepotpodHsie Me30dHTbHbIE KYJIBTYpPbi, KK HECTIOPOHOCHBIE, TaK M
CNOPOHOCHBIC, BLIPALUMBANIA HA MACONENTOHHOM arape (MITA) [12] npu 37°C s
TeueHUE 244; TepMOGHIIbHBIE — Ha NIENTOHHO-KYKYpY3HOM arape [13] npu 56°C B
TeueHHe 24y; ankanopunbHele — Ha cpeae XOpHKOLUM [14] c HavanbueiM pH cpe-
abl 9-10 npu 30-37°C B Teuenue 2-5 CYTOK; raloQWIbHblE — Ha CrieUHaTIbHON
cpeae [15] ¢ conepxannem 12% NaCl npu 37°C B Teuenne 2-5 CYTOK; NMCUXpO-
¢unsl — Ha priGHO-ienToHHOM arape npu 10°C B Teuenue 2-5 cytok [16].

KonnuecTBo KI€TOK Ompenensiyu BbiCeBOM Ha IUIOTHbIE Cpellbi, HCTIONb3ys
yaweuHblid Metox Koxa [12].

PesyabTatel u obcyxnenns.

Hccnedosanus 600wt u una 03. Cegan. Ha PHCYHKe MpHBECHbI KPHBBIE,
WUIIOCTpHpYIOLIHE pacripeaeneHue 6auunn no riyOHHe B TOYKax npo6oorGopa

A Konuvectno 6aumnn, Thic.kn./ma (8 Manom CeBaH%

0 ! 5 3 4 s 6 KOOpAHHATHI — 400
35,150'CL; 45

0 +— iy et ‘
0. k 03,338BJ1; & Bosb-
20 : . v , oo WOM Cepane — 40°
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g ¥ , . 23,191'CllL;,  45°
E 50 - . .23,030BN). |
} : Kak BuaHO u3
.70:- pHCYHKa, Oaumiasl
, (OHH rJaBHBIM 06-
B Komuwecrso Gavmnn, Thic. K./ pa3oM npeacrabJe-
, Hbl Me30(HABHBLIMH

0 1 2 3 4 s 6
0T : ; - - dopmamu) omnpene-
o540 S : JATMCh B mpeaenax
§: lo.,f : o v _ 1,4-5,4 toic. xn./ma.
. D - , : CpaBHHTEIBHO
= ] o _ Goratel Gauumiamu
20~ npo6bl  BOABI, OTO-

Pacnipeaeneyue Gawnan no ray6use B toukax npoGoot6opa 8 Manom  OpaHHbie B Bosb-
(A) u Bomsuiom (B) Cesane. wiom CesaHe, oco-

6erHo U3 raybun 10-20am, rae MX YMCIEHHOCTD noxoauna ao 5,4 teic. Ki./ma.
Maxcumanbtoe KonuvectBo Gauumn 6euio OGHapykeHo B Manom Cepane Ha
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ray6une 30m, Ha APYrHX ke rIyOMHaX uX CONEpNaHHE NO BEPTHKAH konebanoch
B npemenax 1,4-3,4 Toic. ki/ma. IIpakTH4eCKU MOJIHOCTHIO 3TH Gaxrepuu
TIpeACTaBNeHB ME30QUIbHbIMM (QOpPMaMH, K CONEpIKAHHE 3KCTPEMOGHIbHBIX
GaLUT B MCCIEAOBAHHBIX 00pa3iiax Obl10 HE3HAYHTEIbHBIM.

Tabauya 1
Haruuue sxcmpesogursnvix popm 6ayurs e obpasyax 600vi 03. Ceean h
Tny6usa, M JxcrpeModHIBHLIE PopMbl Gatmn o
T ] A ] r [ n
Mausiit Cenax
0 - — — - i
5 + - - - "
10 - - - -
20 - - - +
30 + - - —
50 - - - -
70 - - - +
Bonbioft Cenan
0 - - - +
5 + - - +
10 - - - ] -
20 + - - -

B ra6nnuax 1-3: T - repModmunsl, A —ankanodunsi, [ —ranopunss, IT- NCHXPODHITBL.

B tabnuue 1 06061eHb! pe3yIbTaThi ONpeAe/ieH)s OCHOBHBIX Pyl 3KCTpe-
moduibHbX Gawwul B o6pasuax Boasl 03. CeBaH, B3ATBIX M3 PasHBIX riryGHH B
TeX )K€ TOUKaXx.

Tlockonsky B Manom Cesane Ha ry6une 30m TemriepaTypa BOAbI He noa-
aumaertcs soie 9,4°C, a Ha 6GonbuIMX rIyOHHAX — Bbilue 7,8°C (cM. [7]), TO B 3THX
30HaX MOFYT NMPHCYTCTBOBaTh MCUXPOGHIbHBIC MHKPOOPraHH3MBL. Hawn nccne-
JOBAHHs BHIABI/IH JIHIIL HEGOJBILOE KOTHYECTBO NCHXPOGHIBHBIX 6auuin, oaHa-
KO BMECTE C HUMM NPUCYTCTBOBANO U HE Mo TEPMOQHILHBIX GaLuul, KOTopbie
MOIJIH GbITh 3aHECEHBI B 03€pO JTHGO FOPAYMMH HCTOUHHKAMH CO [HA, JIHGO — U3
GeperoBbIX KPECThIHCKHX XO3SHCTB.

XoT# B MepHOA HamMx HccnenoBaHui pH Boabl Haxoauncd B mpeaeiax
8,5-9,1, ankanouibHbIX 6aumT B Bojie 03epa 0GHAPYXKHTB HE yAasIoCh. He BbisiB-
NeHb! ¥ raiodunbHeIe SaLHIB.

Conepxanne reTepoTpodHBIX MHKPOOPTaHH3MOB (pacTyliux Ha MIIA) u
HAMuMe MEe30QMIBHBIX M IKCTPeMOGUIbHBIX GauMnn B OTIOXKEHHAX Hia 03.
Cesan npencTasiens! B TaGn. 2. [eTepoTpodHBIX MHKpOOPraHH3MOB B WOBBIX
OTNOXKEHUIX GOMbIIE, YeM B BOAHOM Tosiie 03. CeBaH, 4TO OOBACHAETCA BBICOKHM
CONEPXKAHHEM B HMX OPraHHYecKHX BewlecTB. Kak BHAHO 3 Tabi. 2, KOIHYECTBO
Me30puIbHBIX Galwin Takke NpeBocxoauno B uie. B npobax wna, orobpaH-
ubIX co aHa Bonbworo CeBaHa, 0GIas YHCIEHHOCTb a3pOBGHBIX TETEPOTPOPHBIX
MMKpOOPraHu3MoB Konebanack oT 2,4 10 3 MnH. ki./m2. TIpu ITOM YHCIO ME30-
¢unpHBIX GaLMIN 10XOAHNO 1O 540 Thic.K1./M2 (=18%).

Wn Manoro CeBana OTAM4aeTcs CPAaBHHMTENBHO HHM3KOH Guonoruyeckod
MPOAYKUHEH, 4TO, NO-BUAHMOMY, 00YCIOBIEHO HHIKOH TemnepaTypoH, KHCIOpOA-
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HbIM aedHUMTOM U runepbapuyeckumMu ycioBHAMHK. C TIYGHHON YHMCAEHHOCTD
Me30¢uIbHbIX 6aLMIUT B W€ COKpalaeTcd U Ha rnyOGuHe 70m naaaer 1o 40 Thic.
Kn./me.

Tabauya 2

Codepacanue aspobubix 2emepompoguelx MUKDOOPZAHUIMOS U HARUYYE Me30ghunbubix u
axcmpemouronuix 6ayunn ¢ use 03. Cegan

Teteporpogusie Mesodunsusie
my6una, MHKPOOPraHH3MBb!, Gatmnbl, ThiC. KI/MA 3;?5::,?;&‘;“
M MIH.KIL/MI MITH M2 AW M2
(ans nna) (ans nna) T | Alr]nm
Maunsi#i Ceasn
32 (un) 1,42 110 ++ - - +
37 (un) 0,74 50 — - - —
70 (unosas Boza) 0,56 40 + - - —
Boasuiolt Cepan

20 (unoBas Boxa) 3,02 540 +H+ | 4+ - -
28 (un) 2,64 310 ++ ++ | = -
25-30 (um) 2,62 520 +H+ [ - - —
25 (un) 24 480 - - - -

oot Ilpn uccnenoBanuu 06pa3uos una ¢ Lenbio 0GHApYKEHHS IKCTPEMODHIL-
Hbix Gawwin Gbimy BbIABNEHBI TepModuiIbHbIE M ankanoduabhbie dopmbl. Hx

3HauuTenbHO Gonbile B oTNOXKEeHWAX una Bonsworo Cesada, 410, BO3MOXHO,
CBA3aHO C MpPOSB/ICHNEM F€OXHMHYECKHX aHOMAJIHiA Ha aHe o3epa [17].

Hccnedosanue apmesuanckux u 2pynmoguix 600 y ycmos p. [J3knazem. Jina
HCCNIEIOBAHHS TIOJ3€MHBIX H TpyHTOBBIX Boj CemaHckoro faccediHa u3yueHa
6axtepuanbHas MHKpOGIOpa apTE3HAaHCKHX M IPYHTOBBIX BOJA H3 CKBAXKHH, pac-
MONOKEHHbIX y YCTbs p. JI3kHareT, a Taike pamom ¢ GmwkHMM mwocce. [omy-
YeHHbIe NaHHble TpeACTaBiAeHbl B Tabn. 3.

Hccnenosanue 6aktepHonnaHkToHa B Npobax apTe3HaHCKUX M FPYHTOBBIX
BoA bacceiina o3epa nokasano, 4To Mo COAEPNKaHHIO a3pobHBIX cNOpooBpayroLHX
retepoTpodHbix GakTepuii rpyHTOBEIE BoAb! (Tabn. 3, ckBaXuHbi A U B) 61u3ku
Wiy, oto6paHHoMy co aua Bonbmioro Ceeana. Apre3nanckue e BOABI MO ITOMY
MOKa3aTe/o0 3HAYHTEABHO OTIHYaNHCh 0T 06pasioB, B3ATBIX M3 O3epa. OTOT
pe3y/bTaT COOTBETCTBYET FHAPOreONOrH4€CKUM JaHHBIM O CYLIIECTBOBAHHH CBA3H
BOZ 03€pa C IPYHTOBBLIMH BOJAMH W OTCYTCTBHH TaKOBOH C apTe3HaHCKHMH (HIIH,
o KpaiHe# Mepe, He3HaUKTeILHOM CBA3K) [18].

Haub6onee 6oratel a3po6HbIMH reTepoTpodHbIMH GakTepHAMH Npobbl, OTO-
6panHbie u3 ckBaxuH A u b. Konnuecto GakrepHii B 3Tux 06pasuax A0XOAHIO 10
1,4 MaH. 1./m2. Ha 3TOM doHe uucno Me3oduabHbIX Ganiin B cpeaHeM cocTaB-

aano 0,5 MaH. K./ ma.

H3 npo6, oTobpaHHbIX U3 ckBaxuH Ne 7, A u B, BhiaeneHs! ankanoduibHbie
Gaumnsl. McTouHukoM ranoguiabHbix ¥ TepMOGUALHLIX GaMLT CIYKWIH CKBa-
xuHbl NeNe 1, 3, 5, 7. Bro 06CTOATENBCTBO BbI3bIBAET yAMBIIEHHE, Tak kak pH
BOAbl B ckBaxkuHax NeNe 1, 3, § Gbin HelitpanbHbIM (7,0-7,71) 1 JIMIIL B CKBa-
xuHe Ne 7 Bona naeana ciabowenouHyio peakumio (9,4).
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Tabauya 3

Konuvecmeo aspobnbix 2emepompoghrolx MUKPOOP2GHUIMOE U HAAUNME ME30PUALHBIX U
Ixcmpemoguibnox bayuin 6 0bpazyax apmesuancKux u 2pynmossix 800 bacceiina o3. Cesan

Konnuectso Yucnennocrs JKcTpeModHILHBIE
CkBaxunnl, | ['ny6una, m, rerepoTpodHbIX Me30¢HNBHBIX dopmbl Gaunnn
Ne* cyberpar MHKPOOPraHH3MOB, Gaumnn,

THIC. KN./MA THIC. KN./MA T A r n
1 1; BOJA ) - + — - —
2 0,2; Boaa 27 2,16 - - - -
3 3; Bona ® - + -~ - +
4 4; Bona 3 0,23 - - - —
5 0,2; Boaa 1.5 0,947 + - + -
6 0,2; Bona 7 0,31 - - - +
7 3; naoBas Boja 1,5 0,18 + + + —
A 12; n10Bas Boaa 1074 483 + + - —
b 75; nnosas Boaa 1488 699 + + + —

* 1-7 — ckBaxuHbl Y YCTbA p. I3kHareT; A, b — ckBakuHb! piaomM ¢ wocce (KOOPAHHATH: 40°
' 32,64TCII u E 44°58,202'BT).

B pesynbraTe npoBeaeHHbIX paboT BhiAENEHbI 24 KyabTypbl 9KCTPEMODHIL-
HbIX a3pobHBIX cniopoobpasyrounx Gakrepuii, B ToM uncae 15 TepMOOHAbHBIX, 6
ankanoUbHbIX, 3 ranopuibHbIX. BhlaeneHHbIe KyabTypsl 3KcTpeMOPUIBbHBIX 6a- "
LHJIN COXPAHSIOTCA B KOJUIEKIIUH KYJIbTYP MUKPOOPraHu3MoB kadeapsl MUKpoOHo-
JIOTHH W GHOTEXHONOTMH MHKPOOPraHW3MoB U pactenuii EI'Y u HayyHo-uccneno-
BarenbeKoil koMnanun «[eopHuck», OHH mocTyKaT o6bekTOM AaNbHEHLIMX HcCe-
JOBaHHIA C LENBIO HX HAEHTH(PUKALIMM M U3YYCHHS BO3MOXKHOCTER UCIIONBL3OBAHHA
B 6HOTEXHONIOTHYECKHX NpoLeccax.

Kagpedpa muxpobuonozuu, 6uomexnoaoeuu v S .. {locmynuna 23.09.2004
MUKDOOPZAHUIMO8 U pacmenuil . : o ,
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Qbwmwgnuyty £ dtigndhy L tpunptdndhy dwlptGiph nwpwdwon-
pnilp UlwGw (6h gpnid b mhrdnud, hGyubiu Gub yGwgkinh ghnwptipwbnud
quniyny wpnbtqub L gpmGuwghG opbpnud: UGowunybky GG kpunptiindpy
pughyGiph Gnp YnywnnipuiGlp, win pynud’ pipindhGhip, wiuwndhiGp, hwo-
$Gtp L wuhlupndhyGlin: :

H. H. PANOSYAN, P. V. TOZALAKYAN, Yu.G.POPOV

DISTRIBUTION OF EXTREMOPHILIC BACILLI IN WATERS OF LAKE
SEVAN BASIN

Summary
The distribution of mesophilic and extremophilic bacilli in Lake Sevan water
and silt, as well as in artesian and subsoil waters from boreholes at the Dzknaget

river estuary was studied. New cultures of extremophilic bacilli, including
thermophilic, alcalophilic, halophilic and psichrophilic forms, were isolated.
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