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anotacia 
 
           

           Vibrionaceae da Aeromonadaceae ojaxis baqteriebi binadroben zRvisa da 
mtknari wylis garemoSi, rogorc Tavisuflad mcxovreb populaciebad, 
aseve mikroplanqtonTan, wyalmcenareebTan da detritTan asociaciis saxiT. 
warmodgenili kvlevis mizani iyo saqarTvelos wylis garemodan Vibrio da 
Aeromonas gvaris baqteriuli izolatebis gamoyofa, daxasiaTeba da swrafi 
identifikaciisTvis efeqturi sqemis Seqmna, aseve maTi gavrcelebis, 
SedarebiTi ekologiisa da saxeobrivi mravalferovnebis Seswavla. 
dagegmili kvleva ganxorcielda 2006-2009 wlebSi Catarebuli monitoringis 
farglebSi, romelic moicavda saqarTvelos Savi zRvis sanapiro zolis 
SerCeul wertilebs (mdinare Woroxis SesarTavi, baTumis bulvaris 
sanapiro, mwvane koncxis sanapiro, mdinare sufsis SesarTavi) da Tbilisis 
midamoebSi arsebul Sida wyalsatevebs (Tbilisis zRva, lisisa da kumisis 
tbebi). sakvlevi wylisa da mikroplanqtonis sinjebidan Segrovda 2092 
baqteriuli izolati, romelTagan 1869 identificirda rogorc Vibrio-s 
saxeoba, xolo 223 – rogorc Aeromonas-is saxeoba. gamoyofili vibrionebis 
izolatebis umravlesoba (62%) miekuTvna klinikurad mniSvnelovan 
saxeobebs (V. cholerae, V. parahaemolyticus, V. vulnificus, V. alginolyticus da sxv.). 
arapaTogenurma vibrionebma izolatebis saerTo ricxvis 33% Seadgina, 
romelTagan saxeobis doneze identificirda 53 izolati (V. splendidus, V. 

natriegens, V. campbellii, V. fischeri, V. nereis, V. nigripulchritudo, V. orientalis  da V. pelagius). 

araidentificirebuli Vibrio-s izolatebis darCenili nawili bioqimiuri 
Tvisebebis mixedviT daiyo ramdenime jgufad. sakvlevi wylis sistemebidan 
gamoyofili Aeromonas-is izolatebis umravlesoba miekuTvna 8 saxeobas (A. 

caviae, A. eucrenophila, A. hydrophila, A. media,  A. salmonicida,  A. schuberti, A. sobria  da A. 

veronii). Seswavlil iqna Vibrio da Aeromonas baqteriebis sezonuri da 
raodenobrivi ganawileba sakvlevi wylis obieqtebSi, aseve temperaturis, 
pH-isa da marilianobis gavlena mikroorganizmebis raodenobriv 
Semcvelobaze. Vibrio da Aeromonas saxeobebi ufro gavrcelebuli aRmoCnda 
mtknar wyalsatevebSi, vidre Savi zRvis sanapiro zolSi. maTi 
raodenobrivi mateba korelirebda mzard temperaturasTan.  
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The Distribution and Diversity of Vibrio spp. and Aeromonas spp. in Georgian 

Aquatic Environment 

 

Nino Mitaishvili 

 

Annotation 

 

 
         Bacteria of the families Vibrionaceae and Aeromonadaceae are inhabitants of marine and 

freshwater environments in the form of free-living populations as well as in associations with 

microplankon, algae and detritus. The goal of the presented study was to collect and characterize 

Vibrio spp. and Aeromonas spp. isolates from Georgian aquatic environment, to create effective 

scheme for their rapid identification, also to study Vibrio spp. and Aeromonas spp. abundance, 

comparative ecology and species diversity. The planned study was conducted in 2006-2009 in the 

frames  of the monitoring mission conducted in the Georgian coastal zone of the  Black Sea 

(Chorokhi Estuary, Batumi Boulevard Coast, Green Cape Coast, and Supsa Estuary) and inland  

reservoirs nearby Tbilisi (Tbilisi Sea, Lisi and Kumisi Lakes). Two thousand ninety two  bacterial 

isolates were collected from water and microplankton samples, out of which 1869 isolates were 

identified as Vibrio spp., and 223 – as Aeromonas spp. Majority (62 %) of Vibrio isolates were 

attributed to clinically important species (V. cholerae, V. parahaemolyticus, V. vulnificus, V. 

alginolyticus, and etc.). Non-pathogenic vibrios comprised about 33% of all isolates and 53 of 

them were identified at species level (V. splendidus, V. natriegens, V. campbellii, V. fischeri, V. 

nereis, V. nigripulchritudo, V. orientalis and V. pelagius) while the rest was divided into several 

groups based on their biochemical characteristics.  Majority of Aeromonas spp. isolates obtained 

from the studied water bodies were attributed to 8 species - A. caviae, A. eucrenophila, A. 

hydrophila, A. media, A. salmonicida, A. schuberti, A. sobria, and A. veronii. Seasonal and 

quantitative distribution of Vibrio spp. and Aeromonas spp. have been studied, as well as the 

influence of temperature, pH and salinity on their abundance. Vibrio spp. and Aeromonas spp. 

were more prevalent in freshwater reservoirs in comparison with marine waters. Their 

quantitative rise was correlated by temperature increase. 
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Sesavali 
 

 
              baqteriebi, virusebi, mikrowyalmcenareebi da sxva mikroorganizmebi 

wyliani garemos ganuyofel nawils warmoadgenen. isini mniSvnelovan 

rols TamaSoben rogorc biogeoqimiuri procesebis warmarTvaSi, aseve 

mikrobuli Tanasazogadoebebis ricxovnobisa da struqturis 

regulaciaSi. Tavis mxriv, gansxvavebuli fiziko-qimiuri pirobebis mqone 

garemo gansazRvravs calkeuli mikrohidrobiontebis gavrcelebas da maT 

biologiur maxasiaTeblebs.  

     Vibrio gvaris baqteriebis saarsebo garemo wyalia. isini gvxvdebian 

mdinareebis, zRvebis, tbebisa da estuariebis avtoqtonuri mikrofloris 

SemadgenlobaSi, rogorc Tavisuflad mcxovrebi organizmebis saxiT, aseve 

asociaciaSi wylis binadar sxva organizmebTanac, rogoricaa: 

wyalmcenareebi, zooplanqtoni, moluskebi, Tevzebi da sxva. Vibrio gvaris 

zogierTi warmomadgeneli paTogens warmoadgens rogorc adamianisaTvis, 

aseve zRvis organizmebisTvis (Tevzebi, marjnebi, xamanwkebi). klinikuri 

mniSvnelobis mqone Vibrio-s saxeobebidan aRsaniSnavia qoleris gamomwvevi 

V. cholerae, romelic daavadebaTa kontrolisa da prevenciis centris 

klasifikaciis mixedviT paTogenebis me-2(B) kategorias ganekuTvneba. 

daavadeba qoleris gamomwvevi mizezi am mikroorganizmiT dabinZurebuli 

wyali an sakvebia. diareis sporaduli SemTxvevebi an mcire afeTqebebi 

regularulad registrirdeba qolerisaTvis endemur regionebSi, 

rogoricaa samxreT-aRmosavleT azia (indoeTi, bangladeSi, indonezia da 

a.S.). bolo or aTwleulSi qoleris epidemia aRmocenda laTinur 

amerikaSi, centraluri da dasavleT afrikis qveynebSi, kunZul haitze da 

sxva. qoleris epidemiebs mohyva maRali sikvdilianoba. 1970 wels, me-7 

pandemiis sawyis periodSi, qoleris epidemias adgili hqonda yofili 

sabWoTa kavSiris teritoriazec (astraxani, odesa). epidemiam garkveul 

wilad saqarTveloc moicva (aWaris regioni da Tbilisi). dafiqsirda 

qoleris 9 SemTxveva, romelTagan erTi letalurad dasrulda.  

     adamianis paTogeni Vibrio-s saxeobebi (V. parahaemolyticus, V. vulnificus, V. 

alginolyticus, V. metschnikovii da sxva) iwveven msubuqi da saSualo simZimis 

daavadebebs: mwvave gastroenteritebi, yurisa da Tvalis infeqciebi, 

pirveladi septicemiebi, Wrilobismieri infeqciebi. 

     Aeromonas gvaris warmomadgenlebic wylis bunebrivi binadrebi arian. 

isini gvxvdebian zRvebSi, mtknar da momlaSo tbebSi, mdinareebSi, sasmel 

da gruntis wylebSi. estuariebi, maTi dabali marilianobis gamo, 

aeromonasebisTvis aseve xelSemwyob garemos warmoadgenen. aeromonasebi 

mikrobul biosferoSi farTod arian gavrcelebulni. maTi gamoyofa 

SesaZlebelia mravali ekologiuri niSidan: wyalSi mcxovrebi 

organizmebi, upiratesad Tevzebi, uxerxemloebi (mwerebi), Sinauri 
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cxovelebi, frinvelebi. isini iwveven nawlavur da aranawlavur 

infeqciebs, mravalferovani klinikuri gamovlinebebiT.   

      gansakuTrebiT mniSvnelovania aeromonasebis mier gamowveuli 

Tevzis infeqciebi, umetesad septicemia, romelsac Tan sdevs farflebis 

ZirSi sisxlCaqcevebi da melanozi, oragulebSi – furunkulozi, 

wylulovani daavadebebi da a.S. aseTi infeqciebi iwveven Tevzebis didi 

raodenobiT daxocvas da Sesabamisad uzarmazar ekonomikur zarals 

ayeneben TevzsaSen meurneobebs.  

      saqarTvelos Tbili, subtropikuli klimati xelsayrelia Vibrio-sa da 

Aeromona-is saxeobebis gamravlebisa da gavrcelebisaTvis, miT umetes Tu 

gaviTvaliswinebT msoflioSi mimdinare globaluri daTbobis tendencias. 

aRniSnuli garemoebebidan gamomdinare, rekomedirebulia wylis 

ekosistemebis regularuli monitoringi, gansakuTrebiT Tbili sezonebis 

dros, raTa moxdes Vibrio da Aeromonas saxeobebis adreuli gamovlena. 

sasurvelia Seiqmnas rutinuli monitoringis programa, romelic 

daavadebebis epidemiis SemTxvevaSi riskis prognozirebis saSualebas 

mogvcems.   

      miuxedavad imisa, rom Vibrio  da Aeromonas  gvaris wamyvani saxeobebis 

bioqimiuri Tvisebebi sakmaod kargad aris aRwerili, dRemde ar arsebobda 

maTi gamoyofisa da identifikaciis mokle efeqturi bioqimiuri sqema, 

romelic gaaadvilebda saxeobrivi kuTvnilebis dadgenas Vibrio da Aeromonas 

saxeobebis sakvlev masalaSi erTdroulad arsebobis SemTxvevaSi.   

      Vibrionaceae da Aeromonadaceae ojaxis warmomadgenlebi bunebriv 

mikrofloras warmoadgenen kavkasiis regionisTvis, magram am 

mikroorganizmebis masStaburi gamovlena saqarTvelos wylis garemodan, 

maTi saxeobrivi mravalferovnebis Seswavla da ekologiur 

maxasiaTeblebze damokidebuleba ar yofila dRemde detalurad 

gamokvleuli. garda amisa, bolo aTwleulSi aRiniSneba paTogenuri 

vibrionebiT da aeromonasebiT gamowveuli daavadebebis mateba adamianebSi, 

rac ganapirobebs msgavsi kvlevebis saWiroebas samedicino 

TvalsazrisiTac. 

           warmodgenili kvlevis mizani iyo Vibrio da Aeromonas  gvaris 

mikroorganizmebis SedarebiTi ekologiisa da mravalferovnebis Seswavla 

saqarTvelos wylis ekosistemebSi, aseve maTi gavrcelebis optimaluri 

pirobebis dadgena, rac klimatis cvlilebis procesebis fonze SesaZlo 

epidafeTqebebis prognozirebis saSualebas mogvcemda. 

      efeqturi monitoringis Casatareblad miznad davisaxeT Vibrio. da 

Aeromonas  saxeobebis baqteriebis efeqturi saidentifikacio sqemis Seqmna, 

raTa mokle droSi gamogveyo da mogvexdina klinikurad mniSvnelovani da 

prevalenturi arapaTogenuri saxeobebis identificireba.  
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      2006-2009 wlebSi monitoringisTvis SeirCa Savi zRvisa da Tbilisis 

axlos mdebare sasoflo-sameurneo, wyalmomaragebisa da sarekreacio 

mniSvnelobis mqone punqtebi. 

      kvlevis konkretul amocanas warmoadgenda Vibrio da Aeromonas 

saxeobebis gamoyofa sxvadasxva garemos sinjebidan (wyali da 

planqtonuri organizmebi), rigi ekologiuri faqtorebis (temperatura, 

marilianoba, wyalbad-ionTa koncentracia) gavlenis Seswavla sakvlevi 

mikroorganizmebis gavrcelebasa da saxeobriv mravalferovnebaze.  

 

 
 

nawili I. literaturuli mimoxilva 
 
 

Tavi 1. saqarTvelos wylis ekosistemebi 
 
        
      saqarTvelos wylis ekosistemebidan kvlevis Casatareblad SeirCa 
Savi zRvis saqarTvelos sanapiro zolis oTxi iseTi adgili, romlebic 
moicaven sazRvao ports, navTobis terminals, zRvis kurortebsa da 
dasaxlebul punqtebs ganviTarebuli soflis meurneobebiTa da 
meTevzeobiT (mdinare Woroxis SesarTavi, baTumis bulvaris sanapiro, 
mwvane koncxis sanapiro da mdinare sufsis SesarTavi), aseve aRmosavleT 
saqarTveloSi Tbilisis axlos mdebare mtknari wyalsatevebi sasoflo-
sameurneo, wyalmomaragebisa da sarekreacio mniSvnelobiT (kumisis tba, 
Tbilisis zRva da lisis tba). 
      1.1. Savi zRva mdebareobs samxreT-aRmosavleT evropasa da mcire 
azias Soris. igi xmelTaSua zRvas uerTdeba bosforis srutiTa da 
marmarilos zRviT, azovis zRvas ki - qerCis srutiT. bosforis srutiT 
Semodenili zRvis wylis raodenoba weliwadSi 200 km3 aRwevs. zRvaSi 
mimdebare regionebidan Camodenili mtknari wylis raodenoba weliwadSi 
320 km3-ia, romlis umetesi wili centralur da centralur-aRmosavleT 
evropaze modis. Savi zRvis saerTo farTobia 422.000 km2, xolo 
maqsimaluri siRrme – 2210 m.   
     antikur xanaSi cnobili iyo rogorc Εὔξεινος Πόντος, laTinurad - 
Pontus Euxinus,  “evqsines zRva” – Sav zRvas berZnebi jer pontoons aqsinos 
(arastumarTmoyvare), Semdeg Cveni welTaRricxvidan pontoon eqsinos 
(stumarTmoyvare zRva) uwodebdnen, literaturaSi igi gvxvdeba rogorc 
“pontos zRva”, an - “speris zRva”, asurelebi ki - “zemo zRvis” 
saxelwodebiT moixseniebdnen. Tu ratom daerqva mas axlandeli saxeli, 
amis Sesaxeb arsebobs ramdenime versia. erT-erTi versiis mixedviT 
Soreul warsulSi mas ase uwodebdnen marmarilos zRvasTan SedarebiT 
ufro muqi feris gamo. sxva versiis mixedviT, Savi zRvis wyali yovelTvis 
lurji ar aris. zamTarSi, rodesac civi qarebia igi iRuSeba, wylis 
zedapiri muq fers iRebs da uzarmazari tyviisferi talRebi gruxuniT 
exeTqeba sanapiros. amitomac mas Sav zRvas uwodeben. Sav zRvas esazRvreba 
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qveynebi: TurqeTi, bulgareTi, rumineTi, ukraina, ruseTi da saqarTvelo. 
[8] 
       1.1.1. Savi zRvis zogadi maxasiaTeblebi. zRvis sigrZe ukidures 
dasavleT da aRmosavleT wertilebs Soris 1167 km-ia (burgasi-qobuleTi). 
sanapiro zolis sigrZe daaxloebiT 4000 km-ia, saidanac saqarTvelos 320 
km ekuTvnis (ruseTis federacia - 395 km, ukraina – 1340 km, rumineTi – 215 
km, bulgareTi – 317 km, TurqeTi – 1365 km). Savi zRvis e.w. zeda JangbadiT 
mdidari “cocxali” fena 175-200 m siRrmemde vrceldeba. 200 m-dan 
fskeramde TiTqmis uJangbadoa da saerTod ar gvxvdeba organuli 
sicocxle. Savi zRvis gansakuTrebul Taviseburebas, rac mas mkveTrad 
ganasxvavebs dedamiwis danarCeni hidrogarsisgan, warmoadgens wylis 
originaluri fenobrivi xasiaTi. 175-200 m sisqis mqone zedapiruli fena 
mis qveS mdebare wylis masisagan simkvriviT gamoirCeva (msubuqia). es 
gansxvaveba imdenad mkveTria, rom wylis aRreva fenebs Soris ar xdeba. 
amis gamo Rrma wyalSi dagrovilia gogirdwyalbadis grandiozuli 
raodenoba. aRsaniSnavia, rom Sav zRvaSi saerTod ar arsebobs saSiSi 
ixtiofauna. [8] 
            rogorc cnobilia, Savi zRvis fskeris reliefi ZiriTadad ar 
gansxvavdeba sxva okeanis auzebis reliefisagan. Savi zRvis SemTxvevaSic 
gamoiyofa sami ZiriTadi forma: Selfi, materikuli daxriloba da Rrma 
qvabuli. [6]     
      saqarTvelos Savi zRvispira sanapiro zoli moicavs Savi zRvis 
aRmosavleT sanapiros 320 km sigrZis monakveTs md. fsous SesarTavidan 
(saxelmwifo sazRvari ruseTis federaciasTan) kelendris koncxamde 
(sazRvari TurqeTTan). sazRvao sazRvari umetesad 130 metrian izobaTs 
miuyveba da mxolod did mdinareTa SesarTavebSi gadaixreba zRvisken. 
saxmeleTo sazRvari warmoadgens im warmosaxviT sazRvars, sadamdec 
vrceldeba zRvis wylis gavlena misi yvelaze maRali aqtiurobis dros. 
am zonis farTobi daaxloebiT 2600 km2-ia, sazRvao nawilisa – 2200 km2 
(85%), misi saSualo siganea daaxloebiT 8 km, udidesi sigane 25 km aRwevs 
(gudauTis meCeCi).  
      msoflio okeanis donis cvalebadobis analizma uCvena, rom wylis 
donis aweva aris klimaturi daTbobis Sedegi. amdenad, Savi zRvis donis 
permanentuli zrda aris msoflio okeanis Tanamedrove evstaziis 
Semadgeneli nawili da gamowveulia klimatis globaluri daTbobis 
cikliT. zRvis donis evstaziurma awevam saqarTvelos zRvispireTSi 
Seqmna ekologiuri da ekonomikuri problemebi. 
      saqarTvelos Savi zRvispira sanapiro mxare mTlianobaSi ar 
gamoirCeva klaknilobiT, mkveTrad gamoxatuli naxevarkunZulebiTa da 
ubeebiT. napiris SedarebiT rTuli moxazulobiT afxazeTi gamoirCeva. aq 
gamkveTilia biWvinTis, souqsos, wiTeli Suqurisa da kodoris 
naxevarkunZulebi (koncxebi) maT Soris moqceuli miuseris, axali aTonis, 
soxumisa da oCamCiris ube-yureebiT.  
      Savi zRvis fskeri saqarTvelos napiridan sakmaod cicabod eSveba 
siRrmeSi. es gansakuTrebiT exeba afxazeTis ubans. sanapiro zolis 
fskeris wyalqveSa reliefi gafarToebulia deltebiT, romlebic 
agrZeleben yvela mniSvnelovan mdinareTa zedapirul xeobebs. [6]  
      1.1.2. klimati. Savi zRvis klimati ZiriTadad formirdeba fiziko-
geografiuli, radiaciuli da cirkulaciuri faqtorebis gavleniT. haeris 
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masebis gadatanas Savi zRvis raionSi ZiriTadad ganapirobeben ciklonuri 
da anticiklonuri moqmedebebi, romlebic viTardebian evropis 
teritoriaze. mTeli wlis ganmavlobaSi gansakuTrebiT – xmelTaSua 
zRvis cikloni da aRmosavleT evropuli anticikloni. Savi zRvis auzis 
klimatze did gavlenas axdens aRmosavleT evropis dablobi da 
balkaneTis naxevarkunZulis aRmosavleTi nawili, romelTa Tavze 
formirdeba kontinentaluri haeri – zamTarSi Zalian civi, zafxulSi ki 
cxeli. [6]  
       saqarTvelos Savi zRvispireTi kavkasionis qediT daculia 
CrdiloeTis qarebisagan. zamTarSi ZiriTadad aRmosavleTis qarebia, 
zafxulSi umetesad dasavleTis da samxreT-dasavleTis. damaxasiaTebelia 
mokle periodiani brizebi. qarebis saSualo umciresi siCqareebi baTumSi 
gvxvdeba. zamTarSi qarebi Zlierdeba da zafxulisTvis sustdeba.  
       Savi zRvis doneze dakvirvebaTa mixedviT wylis donis 
permanentuli aweva daiwyo 1923-1925 wlebidan da mimdinareobs 2.5 mm/w 
siCqariT. zRvis donis absoluturma nazardma 1998 wlisaTvis 18 sm 
miaRwia, xolo fardobiTma, romelic warmoadgens zRvis zedapiris awevas 
sanapiros mimarT zogan 50 sm gadaaWarba.  

       Savi zRvis wyali komfortulad iTvleba, Tu wylis temperatura 
200 C-ze da haeris temperatura 150 C-ze metia, xolo talRebis siZliere 3 
balze naklebia. es maCveneblebi saqarTvelos sanapiros weliwadSi 6-7 
Tvis ganmavlobaSi axasiaTebs.  
       Sav zRvaze okeaneebTan SedarebiT aRiniSneba naklebi intensivobis 
Relva. Stormuli movlenebi Sav zRvaze ciklonuri zemoqmedebis 
SemTxvevaSi warmoiqmneba. samxreTis da samxreT-aRmosavleTis 
mimarTulebebis qarebis moqmedeba dakavSirebulia xmelTaSua zRvis 
ciklonebis gavlasTan. atlantikis ciklonebi iwveven dasavleTis 
mimarTulebis qarebisa da talRebis gaCenas, romlebic Zlieri zvirTebis 
saxiT saqarTvelos sanapiros aRweven.  
      zRvis wylis marilianoba napirebTan yvelaze naklebia 170/00 
(anatoliis zRvispireTSi 180/00 aWarbebs, saSualod 220/00), rac orjer 
naklebia msoflio okeanis marilianobasTan SedarebiT.  
      1996 wlis oqtomberSi, Savi zRvis auzis yvela qveynis 
warmomadgenlebma xeli moaweres Savi zRvis dacvis strategiul gegmas. 
1997 wlidan 31 oqtomberi saqarTveloSic aRiniSneba, rogorc Savi zRvis 
dacvis saerTaSoriso dRe. [6]   
      1.1.3. Savi zRvis hidrologiuri da hidroqimiuri daxasiaTeba. Savi 
zRvis wylebi qimiuri SemadgenlobiT gansxvavdeba sxva zRvebis 
wylebisagan. es aixsneba misi hidrologiuri TaviseburebebiT, 
gansakuTrebiT ki misi wylis masis Camoyalibebis TaviseburebebiT, 
struqturiTa da dinamikiT. 
      jer kidev uZvelesi droidan cnobili iyo, rom Savi zRvis (pontos) 
wyali msoflio okeaneebis wylebTan SedarebiT nakleb mariliani iyo,  
daaxloebiT 2-jer. es gamowveulia imiT, rom Sav zRvaSi Caedineba didi 
raodenobiT mdinareTa mtknari wylebi. maT Soris yvelaze didi mdinarea 
dunai, romelic evropaSi sididiT meorea. mas weliwadSi zRvaSi Caaqvs 203 
km3 mtknari wyali. mdinare dnepri sididiT meorea, romelic Caedineba Savi 
zRvis auzSi. mdinare rions Caaqvs kavkasionis qedidan Camonadeni mtknari 
wyali kolxeTis dablobis gavliT zRvis auzSi (weliwadSi daaxloebiT 
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13 km3 wyali). aWaris regionSi Sav zRvaSi Caedineba mdinare Woroxi 
yovelwliurad 9 km3 wylis moculobiT, TurqeTis teritoriidan ki -  
mdinareebi kizil-irmaki, eSil-irmaki da saqara, romelTa mier zRvaSi 
Catanili wylis raodenoba utoldeba 23 km3. [16, 18, 20, 22, 66]  
     Savi zRvis auzis marilianobis mudmivoba pirdapir 
damokidebulebaSia wylis zedapiruli aorTqlebis intensivobaze, aseve 
xmelTaSua zRvisa da marmarilos zRvebis wylebTan urTierTgacvlis 
procesebze. 
           marilianoba zRvis centralur nawilSi sezonebis mixedviT 
umniSvnelod SeiZleba Seicvalos. napirebis gaswvriv marilianoba 
mdinareebis mtknari wylebis gavleniT mcirdeba da sezonuri 
cvalebadobac ufro mkafiod aris gamoxatuli. Savi zRvis wylebis 
marilianoba mkveTrad izrdeba siRrmeSi. Savi zRvis Rrmawylian ubnebSi 
marilianobis cvlileba SeimCneva mxolod 75 m-mde, anu im siRrmemde, 
sadac aRwevs zamTris vertikaluri cirkulacia. gazafxulze ki, roca 
vertikaluri gadaadgileba praqtikulad ar xdeba, marilianobaSi 
gansxvaveba siRrmis mixedviT aRwevs Tavis maqsimums. am dros wylis 
zedapirze marilianoba minimaluria, siRrmeSi – maqsimaluri.   
     Tanamedrove gamokvlevebis Sedegad damtkicda Sida siRrmis 
dinebebis arseboba marmarilos zRvidan Savi zRvisaken, romlebic 
moqmedeben mTeli wlis ganmavlobaSi da icvlian moqmedebis intensivobas 
hidrologiur da meteorologiur faqtorebTan kavSirSi sezonebis 
mixedviT. Savi zRvis auzSi Semodis marmarilos zRvis SedarebiT maRali 
simkvrivis wyali, ereva siRrmeSi myof gogirdwyalbadiani fenis wylebs, 
wyalTa narevi moiwevs zemoT da uerTdeba (anu ereva) naklebad marilian 
Savi zRvis zedapirul wylebs, ris Sedegadac formirdeba specifikuri 
qimiuri Sedgenilobis zedapiruli wylis Sre. zedapiruli wylebis namati 
TavisTavad ukan ubrundeba bosforis srutes zedapiruli dinebebis 
safuZvelze.   
     Savi zRvis wylebSi saSualo wliuri temperatura ZiriTadad 
ganisazRvreba misi geografiuli mdebareobiT da dinebebis arsebobiT. 
yvelaze maRali temperaturaa agvistoSi, minimaluri ki TebervalSi. 
temperaturis sezonuri cvlileba, ZiriTadad, SeimCneva 75 m siRrmemde, 
Semdeg is praqtikulad ar icvleba. 500 m siRrmis qvemoT aris 8.90 C, xolo 
2000 m siRrmeSi ki 9.10 C, temperaturis wliuri cvalebadoba meryeobs 17-200 

C farglebSi.  
           temperaturisa da marilianobis mixedviT wylis simkvrive did 
intervalSi meryeobs, rogorc drois, aseve sivrcis mixedviT. zedapirul 
fenebSi is mcirdeba gazafxulsa da zafxulSi. simkvrivis saSualo 
mniSvneloba daaxloebiT aris 1.0123. maqsimaluri (siRrmis raionebSi) ki 
aRwevs 1.0173. sanapiro zolis raionebSi, iq sadac Caedineba mdinaris 
wylebi, misi mniSvneloba SeiZleba 1-ze naklebic iyos. [20, 21]  

     wylis fenebis vertikaluri gadaadgilebisaTvis ukeTesi pirobebi 
iqmneba zamTarSi, rodesac vertikaluri cirkulacia ZiriTadad 
mimdinareobs zeda 100 m-ian zolSi da mxolod iSviaTad SeiZleba 
gaizardos 150-200 m-mde. am zolSi vertikaluri gadaadgileba 
xorcieldeba marmarilos zRvis wylis Camodinebis xarjze.  
     Savi zRvis wylebis qimiuri Taviseburebani ZiriTadad 
ganpirobebulia siRrmis fenebis ukiduresad susti ZvradobiTa da didi 
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raodenobiT Camdinare wylebis arsebobiT (mdinareebis saxiT). cxadia, am 
SemTxvevaSi mniSvneloba aqvs ara marto mdinareebis mier Catanili 
wylebis moculobas, aramed maT qimiur Semadgenlobasac, aseve zRvis 
zedapiruli fenebis aorTqlebisa da temperaturis cvlilebis procesebis 
intensivobas da masSi mimdinare fiziko-qimiur da bioqimiur procesebs. es 
ukanaskneli zRvis siRrmeSi arsebul marilebsa da gazebSi iwvevs ara 
marto raodenobriv, aramed Tvisobriv cvlilebebsac.   
     Savi zRvis wylis 1 l moculoba nimuSis aorTqlebisas viRebT 18 g 
myar naSTs. yvela zRvis wylebis Sedgenilobis msgavsad, am SemTxvevaSic 
myari masa Seicavs marilebs: NaCl, KCl, MgSO4, CaCO3, romlebic wyalSi 
imyofebian disocirebul mdgomareobaSi Semdegi ionebis saxiT: Cl-, SO4

2-, 

HCO3
-, CO3

2-, Na+, Mg2+, Ca2+ da K+, CamoTvlili ionebis procentuli 
Tanafardoba Savi zRvis wylebSi gansxvavebulia okeanis wylebTan 
SedarebiT. [21, 22]     

     organuli naerTebi Sav zRvaSi imyofebian gaxsnil, koloidur da 
Sewonil mdgomareobaSi. im fenebSi, sadac wylis simkvrive mkveTrad 
izrdeba, organul naerTTa raodenobac matulobs. [19, 21]  

    aRsaniSnavia, rom Savi zRva warmoadgens qveynis umTavres TevzsaWer 
da rekreaciul resurss, masSi gavrcelebuli Tevzisa da veSapis 
saxeobebis simravle mniSvnelovania, rogorc saqarTvelos 
gansakuTrebuli biomravalferovnebisaTvis, aseve qveynis ekonomikisaTvis. 
amasTan, igi xasiaTdeba zRvisTvis specifikuri mravalferovani 
biocenoziTa da napiris binadrebiT. [6]   
     1.1.4. Savi zRvis mikroorganizmebi. saqarTvelos hidrografiuli bade 
warmodgenilia patara, magram mravali mdinaris saxiT, romlebic 
gamoirCevian dinebis maRali siCqariT da zRvaSi CaaqvT didi raodenobis 
qviSis, Tixisa da vulkanuri warmoSobis Sewonili nawilakebi. garda 
amisa, mdinareebs zRvaSi CaaqvT dasaxlebuli punqtebidan da samrewvelo 
obieqtebidan organuli naerTebi, navTobi da navTobproduqtebi. mocemuli 
mdinareebis Camonadeni ar aris iseTi masStabisa, rogorc Savi zRvis 
Crdilo-dasavleT regionis mdinareebis SemTxvevaSi (ris gamoc naklebad 
igrZnoba zegavlena marilianobaze), magram sagrZnoblad cvlis 
mikrofloris saxeobriv Sedgenilobasa da raodenobas. saqarTvelos 
sanapiro zolSi yvelaze farTod gavrcelebulia Semdegi gvaris 
navTobdestruqtori mikroorganizmebi: Pseudomonas, Pseudobacterium, Bacterium, 

Bacillus, Vibrio. maTi yvelaze maRali raodenoba aRiniSneba portebsa da 
terminalebis akvatoriebSi, agreTve rionis, kubiswyalis, barcxanasa da 
Sav zRvasTan sxva mdinareebis SeerTebis adgilebSi.  
     saqarTvelos, kerZod, aWaris Savi zRvis napiris zonis reliefis 
formireba-ganviTareba, ZiriTadad, mimdinareobs mdinareebis mier Cadenili 
nataniT. [20, 22] 
     1.2. mdinare Woroxi warmoadgens napirSemqmneli natanis TiTqmis 
erTaderT bunebriv wyaros aWaris napirebze. aWaris napirebis bunebrivi 
formireba da mdgradoba TiTqmis mTlianad damokidebulia mdinare 
Woroxis natanze. [9] 
     Woroxi aris mdinare TurqeTsa da saqarTveloSi. mas saTave aqvs 
oqus-badadaRis mTebSi. mdinaris sigrZe 438 km-ia. mdinaris 26 km miedineba 
aWaris avtonomiuri respublikis teritoriaze. auzis farTobi 22 aTasi 
km2-ia. Woroxi ZiriTadad miedineba teqtonikur xeobaSi, lazistanisa da 
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Woroxis qedebs Soris da qalaq baTumis samxreTiT erTvis Sav zRvas. 
wylis saSualo xarji - 277 m3. mas axasiaTebs gazafxul-zafxulis 
wyaldidobebi, gamoiyeneba sarwyavad. mTavari Senakadebia: aWariswyali da 
maWaxeliswyali. 
      mdinare Woroxze TurqeTis mxares mdebareobs qalaqi baiburTi, 
speri (ispiri), arTvini, borCxa. romaul da bizantiur wyaroebSi mdinare 
Woroxis saxelwodebaa akamfisi (berZn. Akampsis). [11] 
      me-19 saukunis pirvel naxevarSi mdinare Woroxi ramdenime totiT 
uerTdeboda zRvas da qmnida did deltas. misi CrdiloeTi toti zRvas 
erTvoda Tanamedrove SesarTavis CrdiloeTiT, axlandeli mdinare 
mejinas adgilas. Woroxis samxreTi toti ki zRvaSi Caedineboda 
Tanamedrove SesarTavis samxreTiT, daaxloebiT or kilometrSi. me-19 
saukunis meore naxevarSi Woroxis SesarTavi dambebiT dafiqsirda erT 
kalapotSi da mieca Tanamedrove mdebareoba. [9] 
      1.3. mdinare sufsa mdebareobs dasavleT saqarTveloSi. igi saTaves 
iRebs mesxeTis qedis CrdiloeT kalTaze mwverval mefiswyarosTan. 
mdinare mdebareobs zRvis donidan 2800 metr simaRleze. misi sigrZe 108 
kilometria, xolo auzis farTobi - 1130 km2. mTavari Senakadebia 
gubazeuli, baxviswyali, baramiZis wyali da SuTi. sufsa erTaderTi 
mdinarea, romelic guriis mxaris samive municipalitetis teritoriaze 
miedineba. guriis qediT gamoyofilia mdinare rionis, xolo nasakiralis 
seriT - mdinare natanebis xeobisgan. sufsis napirze mdebareobs daba 
Coxatauri. Sav zRvas erTvis sofel wyalwmindasTan. [10]  

      1.4. mwvane koncxi - dasaxleba qalaq baTumSi (mwvane koncxis ubani). 
baTumTan SeerTebamde igi ekuTvnoda xelvaCauris municipalitets. mwvane 
koncxi baTumis erT-erTi gamorCeuli turistuli obieqtia, radgan mwvane 
koncxze gaSenebulia baTumis botanikuri baRi. [5]    
 

 

 

 
Tavi 2. aRmosavleT saqarTvelos mtknari da momlaSo wyalsatevebis 

ekosistemebi  
 
 

      2.1. istoriuli monacemebi. saqarTvelos pirveli dawvrilebiTi 
geografiuli aRwera me-18 saukunis bolos mogvawoda qarTvelma 
mefiswulma vaxuSti bagrationma. naSromSi “saqarTvelos samefos 
aRwera”[13] gansakuTrebuli yuradReba eTmoba saqarTvelos wylis 
obieqtebs, kerZod, tbebs. vaxuStis mier Sedgenil saqarTvelos rukaze 
motanilia TiTqmis yvela tba, maT Soris lisisa da kumisis tbebi, 
aRwerilia maTi zusti adgilmdebareoba.[2] 1925 wels Catarebuli a. i. 
janeliZis gamokvlevebi exeba Tbilisis midamoebis tbebs. man Seiswavla am 
tbebis qvaburebis genezisi da mogvca maTi hidrografiuli daxasiaTeba.[2,7] 
avlabris, igunianisa da kukiis tbebis Seswavlas 1927-1931 wlebSi 
awarmoebda saqarTvelos wyalmeurneoba. samgoris velis morwyvis 
proeqtis Sedgenis mizniT, ganxorcielda am tbebis qvaburebis detaluri 
hidrologiuri, geologiuri da saniadago-botanikuri kvlevebi. zemoT 
xsenebuli tbebis adgilze Seiqmna samgoris wyalsacavi, romelic ikvebeba 
ioris wyliT da uzrunvelyofs qvemo-samgoris sarwyav sistemas.[2,13] 1933 
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wels Catarda profesorebis v. i. yavriSvilisa da i. g. zufturidis 
kvlevebi Tbilisis midamoebis tbebze. 1964 wels gamoqveynda ixtiolog g. 
p. baraCis monografia “saqarTvelos tburi wyalsacavebi da maTi 
Tevzsameurneo mniSvneloba”, romelSic moipoveba mniSvnelovani 
monacemebi tbebis hidroqimiis, hidrobiologiisa da ixtiologiis Sesaxeb. 
mcire kavkasiis mdinareebi ikvebebian wvimis, miwisqveSa da Tovlis 
wylebiT.[2] 
     kvlevaSi warmodgenili sami wyalsacavi: Tbilisis zRva, kumisisa da 
lisis tbebi mdebareobs dedaqalaqis maxloblad. tbebi gansxvavdebian 
rogorc biogeoqimiuri SemadgenlobiT, aseve anTropologiuri 
zemoqmedebis mxriv. [32,91,98,168]  
           2.2. kumisis tba mdebareobs aRmosavleT saqarTveloSi, qvemo 
qarTlSi, sofel kumisis samxreT-aRmosavleTiT.  igi moqceulia 
iaRlujis maRlobsa da walasyuris vakes Soris amave saxelwodebis 
tafobze, zRvis donidan 475 m simaRleze. kumisis tba Tavdapirvelad 
warmoadgenda bunebriv mlaSe tbas, romelic 1960-ian wlebSi gardaiqmna 
momlaSo wylis rezervuarad, radganac mdinare mtkvridan aaSenes 
Senakadi arxi. misi auzis farTia 97 km2, xolo zedapiris - daaxloebiT 5 
km2. kumisis tbis sigrZe aris TiTqmis 3 km, sigane ki saSualod 1 km. tbis 
saSualo siRrme daaxloebiT 1 m-ia, maqsimaluri - 4 m, rac damokidebulia 
wylis donis ryevaze.  
    kumisis tafobi amovsebulia meoTxeul tbiur-mdinareuli proluviuri   
nafenebiT. jer kidev gasuli saukunis 1960-ian wlebSi tbis farTobi sul 
raRac 0.48 km2 iyo, siRrmiT ki 50 sm-s aRwevda. wylis donis awevasa da 
siRrmis momatebas mohyva Tevzis gamravleba. sanam tbas gaafarTovebdnen 
misi wyali mware mlaSe iyo (es faqtori ki ar aris xelSemwyobi 
iqTiofaunis gamravlebisaTvis). Semdeg, es wyali tbidan gauSves da 
Seavses mdinare mtkvris wyliT. amas mohyva donis aweva da iqTiofaunis 
gamravleba (aseve wylis SedarebiT gamtknareba). tbis wylis done Zalze 
ryevadia.   
     warsulis periodSi kumisis tafobSi Camdgari iyo ramdenime nawilad 
datotvili tbori, romelic SeerTebis Sedegad mcire tbad gadaiqca. 
akademikoss aleqsandre janeliZis mixedviT, kumisis tba fsevdokarstuli 
warmoSobisaa. tbis ZiriTadi masazrdoebelia mdinare algeTis wyali, 
romelic arxiTaa miyvanili. igi sazrdoobs aseve miwisqveSa wylebiT. tbis 
fskeri samkurnalo Tvisebebis mqone talaxiTaa amofenili (Sua nawilSi 
talaxis sisqe ramdenime aTeuli sm-ia). 
     kumisis tba mdidaria TevziT. masSi moipoveba: sqelSubla, sarkisebri 
kobri, TeTri amuri, xramuli, wvera, Wanari, gvelana, gambuzia da sxva. 
misi sanapiro TiTqmis mTlianad aris garSemortymuli mcenareulobiT. 
[4,12] 
           2.3. lisis tba mdebareobs Tbilisis qvabulSi, qalaqis Crdilo-
dasavleTiT, zRvis donidan 624 metrze. tba da misi auzi miekuTvneba 
mdinare mtkvris auzs. tbis auzis farTobia 16 km2, maqsimaluri siRrme – 
4m, moculoba – 1.22 mln. m3. lisis tba sazrdoobs wvimis, Tovlisa da 
miwisqveSa wyliT. tbas maRali done aqvs gazafxulze, dabali ki  
Semodgomaze. zafxulSi wyali Tbilia, maqsimaluri temperatura – 280C. 
lisis tba iyo gaumtari, magram misgan gaiyvanes arxi tbis samxreT-
aRmosavleTiT mdebare miwebis mosarwyavad. amJamad, tbidan arxSi gadis 
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Zalian mcire wyali. zamTrobiT tbaze Cndeba yinulnapiri, zogjer – 
yinulsafaric. wyali momlaSoa. lisis tbis reliefi ZiriTadad vake 
xasiaTisaa. auzis hidrografiuli bade ganviTarebulia Zalian sustad. 
tba ar iRebs mudmiv Senakads.    

    lisis tbis qvabura gawelilia Crdilo-dasavleTidan samxreT-
aRmosavleTisken da ukavia mdinare mtkvris erT-erTi marjvena Senakadis 
nawili. Senakadi SemdgomSi mitacebul iqna mdinare diRmis wylis 
marjvena SenakadiT. mSral velze, romelic Sedgeba TabaSiris Semcveli 
qviSnarisagan, moxda gruntis rRveva da warmoiqmna araRrma qvaburi, 
romelic Semdeg tbiT iqna dakavebuli. [7]    
    lisis tbas aqvs araswori Semoweriloba. misi napirebi sustad aris 
danawevrebuli. kunZulebi ar gaaCnia. tbis napirebi ZiriTadad 
damrecilia, garda maRali samxreTi napirisa. tbis fskeris grunti 
qviSiania, zogjer - Rraviani.  
    lisis tba ikvebeba wvimisa da mdnari wylebiT. uxvi naleqebis dros 
gazafxulze tbaze SeiniSneba maRali doneebi, rac ivlisamde grZeldeba. 
am dros igi gadmodis napirebidan da tboravs Crdilo-dasavleTiT 
mdebare mniSvnelovan farTobs. maqsimaluri doneebi SeiniSneba ufro 
xSirad maisSi da ivnisSi. minimaluri done dgeba Sua Semodgomaze 
(oqtomberi). wylis zedapiruli fenis maqsimaluri saSualo temperatura 
SeiniSneba agvistoSi (22.40 C), minimaluri saSualo Tviuri temperatura - 
ianvarSi (2,20 C). [3] 
     yuradRebas imsaxurebs v. xomskis mier mowodebuli tbebis 
TermosiRrmuli klasifikacia, [14] romelsac safuZvlad udevs wylis 
fskeruli donis sxvaoba zafxulisa da zamTris stagnaciebis periodSi. 
am klasifikaciis mixedviT lisis tba ganekuTvneba Termulad saSualo 
siRrmis tbebs. [2] lisis tbis Crdilo-aRmosavleTi nawili dafarulia 
lerwmiT. tbaSi bevri planqtoni da benTosia, rac xels uwyobs Tevzebis 
gavrcelebas. lisis tbaSi moipoveba kobri, TaRliTa da sxva. igi 
sawyalosno sportisa da Tevzaobis moyvarulTa da TbiliselTa 
dasasvenebel adgils warmoadgens. [2,3]  
            2.4. Tbilisis wyalsacavi, “Tbilisis zRva”, “samgoris wyalsacavi”, 
mdebareobs aRmosavleT saqarTveloSi, ivris zeganze, q. Tbilisis 
Crdilo-aRmosavleTiT 580 m simaRleze. igi Seiqmna mlaSe tbebis – 
avlabris, ilgunianisa da kukiis adgilas. eqspluataciaSia 1953 wlidan. 
Crdilo-dasavleT nawilSi ganieria, samxreT-aRmosavleTisken – viwro. 
wyalsacavis sigrZe – 8.75 km, udidesi sigane 1.85 km. misi farTobi aris 11.6 
km2. wylis moculoba - 308 mln. m3. udidesi siRrme 45 m. saSualo siRrme - 
26.6 m. wyalsacavis done gazafxulze matulobs, zafxulsa da 
Semodgomaze, sarwyavad wylis intensiuri gamoyenebis gamo klebulobs 7-
10 m-iT. wylis zedapiruli fenis saSualo temperatura napirTan meryeobs 
3.70 C-dan (ianvari-Tebervali) 21.60 C-mde (agvisto), maqsimaluri 
temperatura aris 26.20 C. 
     yinulsafari wyalsacavze ar Cndeba, civ zamTarSi warmoiqmneba 
yinulnapiri. xSiri qaris gamo icis Relva. Tbilisis wyalsacavi 
oligotrofuli wyalsatevia. igi sazrdoobs mdinare ivris wyliT, 
romelic masSi samgoris sarwyavi sistemis zemo magistraluri arxiT 
Cadis. Tbilisis wyalsacavis wyals iyeneben: sarwyavad, Tbilisis 
wyalmomaragebisaTvis, Tevzis sarewad, wylis sportisaTvis. 
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wyalsacavidan wyali gadis samgoris sarwyavi sistemis qvemo 
magistraluri da RrmaRelis magistraluri arxiT. [1]  
         Catarebulma kvlevebma aCvenes, rom kumisis tba yvelaze 
dabinZurebuli wyalsacavia, maSin rodesac Tbilisis zRva - mtknari 
wylis rezervuari, naklebad dabinZurebulia. rasac adasturebs samive 
tbaSi fekaluri indikatorebis Seswavla zafxulisa da Semodgomis 
TveebSi. [90] 
 

 
 

Tavi 3. gvari Vibrio  

 

          3.1. Vibrio gvaris zogadi daxasiaTeba. Vibrio gvaris mikrorganizmebis 
saarsebo garemo wyalia. isini mdinareebis, zRvebis, tbebis da estuariebis 
mikrofloris bunebrivi warmomadgenlebi arian. gvxvdebian rogorc 
Tavisuflad mcxovrebi organizmebis saxiT, aseve asocirebulni arian 
wyalSi mobinadre sxvadasxva organizmebTan: wyalmcenareebi, 
zooplanqtoni, moluskebi, Tevzebi da sxva. Vibrio gvaris warmomadgenlebis 
didi raodenoba adsorbirdeba zooplanqtonze. aseTi asociaciebi maT 
saSualebas aZlevs gadarCnen konkurentul da stresul garemoSi. 
biofilmis warmoqmnis unari am gvaris mikroorganizmebs xels uwyobs 
Tavi daaRwion stresul faqtorebs, antibiotikebis moqmedebas da 
konkurencia gauwion sxva mikroorganizmebs. [64] 
           Vibrio gvaris zogierTi mikroorganizmi warmoadgens rogorc 
adamianis, aseve zRvis organizmebis: Tevzebis, marjanisa da krevetebis 
paTogens.  Vibrio gvaris sxvadasxva saxeobebis mier gamowveuli mZime 
infeqciuri daavadebebis kontrolisa da prevenciis strategia 
damokidebulia am mikroorganizmebis bunebis, maTi paTogenobis arsis 
ufro Rrma da detalur Secnobaze da ra Tqma unda, maTi saarsebo 
garemosa da gavrcelebis gzebis gamokvlevaze.  

 1854 wels italielma mecnierma filipo paCinim florenciaSi 
qoleris epidemiis mimdinareobisas aRmoaCina Vibrio gvaris pirveli 
warmomadgeneli, qoleris daavadebis gamomwvevi V. cholerae. man 
mikroskopulad Seiswavla am daavadebiT daRupul adamianTa nawlavebis 
lorwovanis mdgomareoba da yvela maTganSi V. cholerae-s arseboba daadgina. 
[81] mogvianebiT, r. koxma (1883) egvipteSi qoleris erT-erTi afeTqebis 
mimdinareobisas Jelatinian agarze gamoyo V. cholerae-s sufTa kultura. man 
da misma jgufma didi raodenobiT Seiswavles fataluri SemTxvevebi da 
yvela daRupulis nawlavis qsovilebSi aRmoaCines qoleras vibrioni. 
koxma da misma jgufma daadgines, rom daavadebis gamomwvevi iyo swored 
es mikroorganizmi da daavadeba vrceldeboda warmodgenili 
mikroorganizmiT dabinZurebuli wylis meSveobiT. [77]   
     1905 wels aqardma da bensaudma SeimuSaves qoleris vibrionis 
identifikaciis meTodi qoleris sawinaaRmdego Sratis gamoyenebiT 
aglutinaciis reaqciis safuZvelze, ris Sedegadac moxda Vibrio gvaris 
warmomadgenlebis or jgufad dayofa: qoleris SratiT aglutinirebadi 
vibrionebi (qoleruli vibrionebi) da nag-vibrionebi (araaglutinirebadi). 
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Tumca, unda aRiniSnos, rom am ori jgufis warmomadgenlebis bioqimiuri 
Tvisebebis Seswavlam maTi diferencirebis nacvlad isini erTmaneTTan 
ufro daaaxlova. 
     heiberma da sitma SeimuSaves Vibrio gvaris warmomadgenlebis 
diferencirebis meTodika naxSirwylebis (L-arabinoza, D-manoza, saqaroza) 
gansxvavebuli fermentaciis mixedviT. isini dayves 8 jgufad. cnobilia, 
rom qoleras biotipebi klasikuri da el tori miekuTvnebian I jgufs da 
ver axdenen mxolod L-arabinozas daSlas.    
      mogvianebiT gairkva, rom rogorc qolerul, ise araqolerul 
vibrionebs gaaCniaT saerTo tipospecifikuri, Termostabiluri O-antigeni 
da saxeoba specifikuri, Termolabiluri H-antigeni. amis safuZvelze, 
Vibrio gvaris warmomadgenlebi dayves serojgufebad, romelTagan pirvelSi 
gaerTianda qoleris vibrioni da miiRo saxelwodeba V. cholerae O1. 

dResdReobiT 200-mde serojgufia cnobili.  
      1964 wels mikrobiologTa gaerTianebis saerTaSoriso asociaciis 
mier Camoyalibda axali ojaxi saxelwodebiT Vibrionaceae. amgvari 
sistematika xelsayrelia Vibrionaceae ojaxis warmomadgenlebis (citoqrom 
C oqsidaza dadebiTi, polaruli Soltis mqone, moZravi) 
diferencirebisTvis EnterobacteriaceaeEojaxis mikroorganizmTa 
warmomadgenlebisagan (citoqrom C oqsidaza uaryofiTi, naklebad moZravi 
an uZravi). [142] 
            Vibrio gvaris baqteriebi gram-uaryofiTi, moRunuli Cxirebia. maTi 
zoma sigrZeSi meryeobs 1.4-3 mkm, xolo siganeSi - 0.5-0.8 mkm. maT gaaCniaT 
damaxasiaTebeli erTi (an ramdenime) polaruli Solti, romelic ujredis 
kedlis gare membranis gagrZelebas warmoadgens da uzrunvelyofs 
moZraobas. isini citoqrom C oqsidaza dadebiTi mikroorganizmebia 
(gamonakliss warmoadgens V. metschnikovii). Vibrio gvaris mikroorganizmebi 
fakultatur anaerobebs miekuTvnebian. gamravlebisaTvis xelsayreli 
temperaturaa 300 C, Tumca umravlesoba kargad mravldeba 18-370 C-zec. 
arian qemoorganotrofebi. maT gaaCniaT metabolizmis orive tipi: 
respiratoruli da fermentaciuli. D-glukoza da sxva naxSirwylebi 
katabolizirdeba mJavisa da zog saxeobaSi airis warmoqmniT. saxeobebis 
umravlesobas optimaluri zrdisTvis esaWiroeba 2-3% NaCl. 
zogierTisTvis damaxasiaTebelia bioluminescencia. magaliTad, V. fischeri-s 
gaaCnia cila, romelic cisfrad fluorescirebs. [160,169] 
          Vibrio gvaris zogierTi warmomadgenilisTvis, myar sakveb areze 
gamravlebisas, damaxasiaTebelia pigmentis warmoqmna. magaliTad, V. fischeri 
moyviTalo-narinjisfer pigments warmoqmnis, romelic kultivirebidan 3-4 
dReSi SeiniSneba. V. cholerae da aseve zogierTi sxva saxeoba myar sakveb 
areze yavisfer pigments warmoqmnis. 
           Vibrio gvaris TiTqmis yvela warmomadgenels cxovelmyofelobisTvis 
esaWiroeba natriumis ionebi da wyalbad-ionTa dabali koncentracia. 
isini kargad mravldebian, rodesac pH=9 da wyalbad-ionTa ufro dabali 
koncentraciis drosac. maTTvis damRupvelia mJava garemo. 
           3.2. klinikurad mniSvnelovani Vibrio gvaris saxeobebi.  klinikuri 
mniSvnelobis mqone warmomadgenlebs miekuTvneba Vibrio gvaris rogorc 
halofiluri, aseve arahalofiluri saxeobebi. sxvadasxva kvlevis Sedegad 
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gamoiyo da Seswavlil iqna klinikuri mniSvnelobis mqone 11 saxeoba: V. 

cholerae, V. mimicus, V. harveyi , V. alginolyticus, V. cincinatensis, V. fluvialis, V. furnissii, V. 

parahaemolyticus, V. vulnificus. [166]  Photobacterium (Vibrio) damsela da Grimontia (Vibrio) 

hollisae adre Vibrio gvars miakuTvnebdnen, kvlevis Sedegad ki axal gvarSi 
gaaerTianes. [126,170] 
          3.2.1. V. cholerae moRunuli Cxiris formis gram-uaryofiTi baqteriaa, 
gaaCnia polaruli Solti. Vibrio cholerae adamianSi iwvevs daavadeba 
qoleras. V. cholerae binadrobs mtknar, mlaSe da mariliani wylebis 
planqtonSi. sanapiroze qoleras afeTqebebi xdeba zooplanqtonis 
ayvavebis dros, rac mas xdis tipiur zoonistad. toqsigenuri V. cholerae-s 
arseboba da mdgradoba estuariebsa da mtknar bunebriv wyalsatevebSi 
mraval faqtorzea damokidebuli (wyalsatevis fiziko-qimiuri 
mdgomareoba, planqtonur organizmebTan asociacia da sxv.) da bolomde 
ar aris Seswavlili. cnobilia, rom V. cholerae stresul garemoSi gadadis 
arakultivirebad formaSi. aseT mdgomareobaSi misi metaboluri aqtivoba 
Semcirebulia da morfologiac icvleba (mcirdeba ujredis zoma, dnm-sa 
da rnm-s raodenoba, sqeldeba ujredis kedeli). Tumca, qoleris 
mravalricxovani epidemiebis gamokvlevam da V. cholerae-s arakultivirebad 
ujredebze mikrokosmebis eqsperimentebma aCvena, rom sasurvel garemo 
pirobebSi mas SeuZlia daubrundes sawyis, kultivirebad mdgomareobas da 
adamianis organizmSi moxvedrisas kvlav gamoiwvios daavadeba.  
          V. cholerae-s klasifikacia damyarebulia antiSratTan aglutinaciaze, 
(somaturi O antigenebi). saxeobebi, romlebic aglutinacias ganicdian 
anti-O1-SratTan, warmoqmnian O1 serojgufs. saxeobebi, romlebic 
aglutinacias ar ganicdian anti-O1-SratTan, warmoqmnian ara-O1 
serojgufs. orive O1 da ara-O1 serojgufi Seicavs saxeobebs, romlebic 
warmoqmnian qoleras toqsins. O1 serojgufi Semdeg daiyo or biotipad: 
klasikuri da El Tor (rac emyareba garkveul fiziologiur da 
baqteriofagur mgrZnobelobas) da sam serotipad: Inaba, Ogava da Hikojima, 
rac dafuZnebulia aglutinaciaze specifiur antiSratTan.  
     f. gotSilixma 1906 wels eltoris sakarantino sadguridan kuW-
nawlavis infeqciiT daRupul adamianTa nawlavebidan gamoyo 38 Vibrio 
Stami. eqvsi maTgani aglutinirdeboda qoleris SratiT. miuxedavad 
avtoris dasabuTebisa, rom es Stamebi kulturisa da antigenuri 
TvisebebiT qoleris vibrionebis msgavsi iyo, epidemiologiuri 
TvalsazrisiT isini ar miakuTvnes qoleras, radgan ar dasturdeboda 
maTi xangrZlivi matarebloba. 1906 wels eltoris vibrionebTan 
dakavSirebul kvlevebSi mniSvnelovani wvlili Seitanes mecnierebma r. 
krausma da e. pribram, romlebmac Catarebuli cdebis safuZvelze 
eltoris vibrionebSi miuTiTes hemotoqsinisa da egzotoqsinis arseboba, 
rac im dros miRebuli kriteriumebiT araqoleruli vibrionebis 
maxasiaTeblad iTvleboda. amrigad, zemoT aRwerili Stamebi miakuTvnes 
araqolerul vibrionebs da eltoris paraqoleruli vibrionebi uwodes. 
aseTma mcdarma gadawyvetilebam mogvianebiT tragikuli SemTxvevebi 
gamoiwvia. paraqolera eltoris pirveli masStaburi afeTqeba 1938 wels 
sulavesis kunZulze dafiqsira. daavadeba inficirebulTa 70%-Si 
letalurad dasrulda. 1962 wels, rodesac qolera eltorma TiTqmis 
mTeli msoflio moicva da pandemiis saxe miiRo, msoflio jandacvis 
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organizaciis generalurma asambleam es daavadeba karantinulad 
gamoacxada da masze saerTaSoriso sanitaruli wesebi ganavrco. 1992-1993 
ww. indoeTisa da bangladeSis [166] epidemiis dros gamoyofili saxeobebi 
miekuTvneba axal serojgufs O139, sinonimiT “bengali”. maTi 
identificireba SeiZleba mTeli rigi O1 da ara-O1 serojgufebis 
bioqimiuri testebiT, romelsac Tan sdevs serologiuri dadastureba 
O139 SratiT. 2010 wlis ianvarSi kunZul haitze momxdari katastrofuli 
miwisZvridan meaTe Tves (19 oqtomberi) pacientebma saavadmyofoebb 
mimarTes wyliani diareisa da dehidrataciis simptomebiT. meore dRes 
ofocialurad gamocxadda qoleris epidemia. dafiqsirda 470 000 qoleras 
SemTxvevis Setyobineba, xolo 6631 SemTxveva miekuTvna sasikvdilos. [43] 
          V. cholerae mwvave diareul daavadebs iwvevs. igi warmoadgens samxreT 
aziis, afrikisa da laTinuri amerikis endemur saxeobas. V. cholerae 
gansakuTrebiT saSiSi paTogenebis ricxvs miekuTvneba. daavadebaTa 
kontrolisa da prevenciis centris klasifikaciiT igi me-2 kategorias 
ganekuTvna. qoleris daavadebis gamomwvevi mizezi am mikroorganizmiT 
dabinZirebuli wyali an sakvebia. daavadeba ganviTarebadi qveynebisaTvis 
aris damaxasiaTebeli. aseT qveynebSi qoleris afeTqebebi yovelwliurad 
120000-ze meti adamianis sicocxles iwiravs. cnobilia qoleras didi 
afeTqebebi laTinur amerikaSi 1991 wels, indoeTSi 1992-1993 wlebSi, gomasa 
da zairSi - 1994 wels, romlis drosac 70000 daavadebis SemTxvevidan 12000 
letalurad dasrulda. qoleris epidemiologiidan aRsaniSnavia, rom 
daavadebas V. cholerae-sTvis endemur adgilebSi sezonuri xasiaTi aqvs. 
inficirebulebis meti wili 1-5 wlis bavSvebze modis. aseve, icvleba am 
mikrobis antibiotikomgrZnobeloba da epidemiuri Stamebis klonebis 
nairsaxeoba. 1970 wels qoleris epidemias adgili hqonda yofili sabWoTa 
kavSiris teritoriazec (astraxani, odesa), romelmac garkveul wilad 
saqarTveloc moicva (aWara). saqarTvelos Tbili, subtropikuli klimati 
xelsayrelia vibrionebis gamravlebisa da gavrcelebisaTvis. miTumetes, 
Tu gaviTvaliswinebT msoflioSi mimdinare globaluri daTbobis 
tendencias. 70-iani wlebis dasawyisSi saqarTvelos teritoriaze qoleris 
8 SemTxveva iyo dafiqsirebuli, romelTagan erTi letalurad dasrulda. 
yvela es SemTxveva 01 jgufis biotipiT - eltoriT iyo gamowveuli. 
      daavadeba qolera, romelic cnobilia, rogorc aziuri an epidemiuri 
qolera, warmoadgens gastroenterits. daavadebis gamomwvevia baqteriis 
enterotoqsini. [142,153,179] adamianebSi gavrceleba xdeba qoleras 
vibrionebiT dabinZurebuli wyliTa da sakvebiT. qoleras mTavar 
rezervuarad miCneuli iyo  adamianis organizmi, magram wylis garemoc 
SeiZleba warmoadgendes rezervuars. daavadebis simptomebia diarea. 
Tavidan wyliani yavisferi siTxe, romelic swrafad icvleba uferoSi. 
ufro mwvave SemTxevvebis dros mudmivma diaream SeiZleba gamoiwvios 
hipovolemiuri Soki da kolafsi 1-4 sT-Si. mkurnalobaze 
damokidebulebiT sikvdili SeiZleba dadges 12-18 saaTidan ramdenime 
dReSi. qolera erT-erTi yvelaze swrafi fataluri daavadebaa. 
sainkubacio periodia infeqciidan simptomebis gamovlenamde, Cveulebriv, 
24-72 sT. simptomebis simwvave damokidebulia dozaze, ra raodenobis 
baqteria moxvdeba organizmSi. inficirebis doza SedarebiT maRalia (>108). 
bikarbonatis buferTan erTad miRebisas inficirebis doza SeiZleba 
Semcirdes (daaxloebiT 104). daavadebis prevenciisTvis gamoiyeneba: 
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sasmeli da arasasmeli wylis gasufTaveba qloriT, aduReba, 
sterilizacia, filtracia. bangladeSis Rarib soflebSi arsebobs 
qsovilis filtrebi. zogierT qveyanaSi miRebulia vaqcinacia. qoleris 
epidemiis dros laboratoriuli diagnostika unda Catardes jer V. 

cholerae O1-ze. Tu igi ar aRmoCndeba, Semdeg V. cholerae O139-ze.  
      3.2.2. V. mimicus arahalofiluri V. cholerae-s msgavsi mikroorganizmia. 
SeuZlia gamoiwvios mwvave gastroenteritebis sporaduli epizodebi da 
yuris infeqciebi. 1981 wels daavadebaTa kontrolisa da prevenciis 
centris mier Seswavlili 21 Stamidan 19 Stami gamoiyo pacientebisgan, 
romlebsac aReniSnebodaT diarea da ors - saSualo otiti. [164] V. mimicus 
xasiaTdeba Semdegi bioqimiuri TvisebebiT: aris saqaroza uaryofiTi da 
TCBS agarze iZleva mwvane Seferilobas. citoqrom C oqsidaza dadebiTia, 
moixmars citrats. ar axdens L-argininis dehidrolizirebas.  V. mimicus 
warmoqmnis an aqvs genetikuri potenciali warmoqmnas erTroulad 
ramdenime tipis toqsini. [154] 
           3.2.3. V. Vulnificus iwvevs: pirvelad septicemiebs, Wrilobis infeqciebsa 
da diareebs. amerikis SeerTebul StatebSi V. vulnificus mZime infeqciebis 
gamomwvevia (luizianaSi daavadeba Seadgens 0.8:100000 weliwadSi). V. 

vulnificus adre miakuTvnebdnen V. parahaemolyticus-s, magram, vinaidan mis mier 
gamowveul daavadeba gansxvavebulad mimdinareobs da  axdens laqtozas 
fermentacias, 1970 wels diferencirda calke saxeobad.  
           V. vulnificus kargad mravldeba wlis Tbil periodSi naklebad 
marilian wyalSi (NaCl-is optimaluri koncentracia aris 1%, xolo 
zRvruli - daaxloebiT 6 %). V. vulnificus mier daavadebebis gamowveva xdeba 
maisidan oqtombramde Cveulebriv sanapiro regionebSi. dadgenilia, rom 
baqteria iwvevs or gansxvavebul daavadebas: sefsiss RviZlis qronikuli 
daavadebiT da WrilobiT infeqcias. zogierTi mkvlevaris Tanaxmad, V. 

vulnificus iwvevs gastroenterits, magram es jerjerobiT ar aris 
damtkicebuli. cxovelebze Catarebuli cdebis mixedviT V. vulnificus 
axasiaTebs maRali invaziuroba.[143,145] mas gaaCnia virulentobis mravali 
faqtori, maT Soris: kafsula, rac icavs mas fagocitozisa da Sratis 
baqteriociduri moqmedebisgan, citotoqsini - hemolizini (ganpirobebulia 
kanagavas fenomeniT), kolagenaza, elastaza, fosfolipaza da 
sideroforami.[69,79] TagvebSi V. vulnificus saSualo sasikvdilo  doza 
mkveTrad izrdeboda organizmSi rkinis gazrdili Semcvelobis dros. 
warmodgenili faqti SesaZleblobas iZleva aixsnas, Tu ratom arian 
hemoqromatoziT daavadebuli avadmyofebi gansakuTrebiT mgrZnobiareni V. 

vulnificus mier gamowveuli daavadebebis mimarT. V. vulnificus mier gamowveuli 
sakvebimieri infeqciebi[144] xasiaTdebian yvelaze maRali fataluri 
sixSiriT.[42,92] septocemiisa da gastroenteritebisa garda, V. vulnificus 

iwvevs: pnevmonias,[106] osteomielits,[174] spontanur baqteriul 
peritonits,[78] Tvalis infeqciebsa[55] da meningits.[105] naCvenebia, rom V. 

vulnificus organizmebis ricxvi garemoSi izrdeba garemo temperaturis 
zrdasTan erTad. aSS-Si V. vulnificus infeqciebis ganxilvisas 96%-s, 
romlebsac aReniSnebodaT pirveladi septicemia, simptomebis gamovlenamde 
7 dRiT adre miRebuli hqondaT umi xamanwkebi.[165] aseve, meqsikis yureSi 
mopovebul iqna sruli informacia xamanwkebis Sesaxeb da dadginda, rom 
aRniSnuli xamanwkebis 89% Segrovili iyo zRvis wyalSi, rodesac 
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temperatura aRemateboda 220C. V. vulnificus yvela klinikuri sindromi ufro 
xSiria Tbili Tveebis dros.  
              3.2.4. V. parahaemolyticus aris moRunuli Cxiris formis gram-
uaryofiTi baqteria. binadrobs mlaSe wylebSi.[102] iwvevs zRvis 
produqtebTan dakavSirebul gastroenteritebs, WrilobaTa infeqciebs da 
septicemias.[157] V. parahaemolyticus aris citoqrom C oqsidaza dadebiTi, 
fakultaturi aerobi, ar warmoqmnis sporebs. Vibrio gvaris sxva 
warmomadgenlebis msgavsad moZravia, aqvs erTi polaruli Solti. 
izrdeba zRvis wyalSi, NaCl-is 8-10 % koncentraciis drosac. axdens 
hemolizs 7%-ian NaCl-is Semcvel sisxlian agarze (e.w. kanagavas fenomeni). 
igi sxva vibrionebis msgavsad Slis qitins.[104] gaaCnia virulenturi 
faqtori tipi sami sekreciis sistema-2 (TTSS2), romelic icavs 
mikroorganizmis maspinZels ufro didi organizmebisgan. varaudoben, rom 
virulenturma faqtorebma evolucia ganicades garemos seleqciis 
saSualebiT.[134] V. parahaemolyticus-is mier gamowveuli gastroenteriti 
pirvelad aRwerili iqna iaponiaSi 1953 wels. dRevandeli monacemebis 
mixedviT iaponiaSi am baqteriiT gamowveuli kvebiTi mowamvlebi Seadgens 
24 %. 
     V. parahaemolyticus pirvelad iaponiaSi gamoyves axalgazrda, naxevarad 
gamomSrali sardinebiT gamowveuli gastroenterituli afeTqebisas,[45] 
romlis drosac 20 adamiani daiRupa. V. parahaemolyticus gamoyofs 
enterotoqsins hemolizins. gamomdinare iqidan, rom infeqcia SesaZloa 
gavrceldes fekalur-oraluri gzebiT, V. parahaemolyticus gamowveuli mwvave 
gastroenteritebis predominantur mizezs warmoadgens baqteriis miReba 
umi da mouxarSavi zRvis sakvebiT, Cveulebriv xamanwkebiT. sakvebiT 
gamowveul daavadebebTan SedarebiT Wrilobismieri infeqciebi gvxvdeba 
ufro naklebad. V. parahaemolyticus gamowveuli daavadebis meqanizmi ar aris 
srulyofilad axsnili. klinikuri daavadebebis gamowveva[29] ZiriTadad 
xdeba im Stamebisgan, romlebic Seicaven Termostabilur pirdapir 
hemolizinis gens (tdh) an tdh-dakavSirebul hemolizinis gens (trh) an orives 
erTad. epidemiebi xdeba sanapiro zolSi zafxulis periodSi da adreul 
Semodgomaze, rodesac  wylis maRali temperaturis gamo baqteriebis 
raodenoba izrdeba. daavadeba vrceldeba zRvis sakvebiT, ZiriTadad: 
skumbria, Tinusi, sardini, kiborCxala, kreveti, xamanwka da moluski. 
inkubaciis periods (daaxloebiT 24 saaTi) moyveba: wyliani diarea, 
gulisreva, pirRebineba, abdominaluri krunCxvebi da xandaxan sicxe.  V. 

parahaemolyticus simptomebi tipiurad wydeba 72 saaTSi, magram imunitet 
daqveiTebul individebSi SesaZlebelia gagrZeldes 10 dRe. V. 

parahaemolyticus kvebiTi infeqciebis SemTxvevebis umravlesoba aris 
TviTlimitirebuli, mkurnalobas ar saWiroebs. mwvave SemTxvevebis dros 
mkurnaloben siTxisa da eleqtrolitebis miRebiT. garda amisa, 
daavadebul, dabinZurebul adgilebSi banaobam, muSaobam, aseve Ria 
Wrilobebma SeiZleba gamoiwvios yurebisa da Tvalebis infeqciebi.  V. 

parahaemolyticus maspinZlebia: Clithon retropictus, kreveti Litopenaeus, Nerita albicilla. 
[114]  
    1973 wlidan 1998 wlamde daavadebaTa kontrolisa da prevenciis 
centrisTvis sul 40 infeqciuri afeTqebaa cnobili.[53] afeTqebebis 
umravlesoba xdeba Tbil TveebSi. aSS-Si 1997-1998 wlebSi ukanaskneli 

http://en.wikipedia.org/wiki/Clithon_retropictus
http://en.wikipedia.org/wiki/Litopenaeus
http://en.wikipedia.org/wiki/Nerita_albicilla
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afeTqebis mizezi iyo umi moluskebis moxmareba.[41,42,53,54] savaraudod, V. 

parahaemolyticus infeciuri afeTqebebi gamowveuli iyo wylis temperaturis 
daTbobiT, romlis Sedegadac moxda V. parahaemolyticus raodenobis momateba 
da Sesabamisad, infeqciis SesaZleblobis gazrdac. 
            3.2.5. V. Alginolyticus adamianis paTogeni, halofiluri mikroorganizmia. 
V. alginolyticus aRweres 1973 wels, rogorc adamianebSi infeqciis gamomwvevi 
saxeoba. [183] dReisTvis cnobilia, rom igi iwvevs Wrilobebis, yurisa da 
Tvalebis infeqciebs. V. alginolyticus sxva saxeobebTan SedarebiT ufro 
mdgradia maRali koncentraciis NaCl-is mimarT da SeuZlia zrda 10%-ze 
meti marilianobis pirobebSi.[156] yvelaze xSirad gvxvdeba WrilobiTi 
infeqciebi, romlebsac adgili aqvs Wrilobebis zRvis wyliT 
dabinZurebis Sedegad. arsebobs mZime SemTxvevebic, magram umeteswilad, 
infeqcia mimdinareobs advilad da swrafad gankurnebadia antibaqteriuli 
TerapiiTa da qirurgiuli damuSavebiT. V. alginolyticus iwvevs koniuqtivits. 
Cveulebriv, swrafad ikurneba tetracikliniT. xandaxan V. alginolyticus 
daqveiTebuli imunitetis avadmyofebSi iwvevs sefsiss. [141] 
            3.2.6. V. metschnikovii pirvelad aRweres n. f. gamaleam odesaSi 1888 
wels.[121] organizmi gamoyves qoleris msgavsi daavadebiT daxocili 
wiwilebis kuW-nawlavebidan da sisxlidan. Semdeg, xelaxla aRiwera 1981 
wels, rodesac V. metschnikovii gamoyves peritonitiTa da naRvlis buStis 
anTebiT daavadebuli 82 wlis pacientidan. V. metschnikovii farTod iqna 
daxasiaTebuli 1988 wels Farmer et al mier. literaturaSi aRwerilia 
mdinareebidan, Camdinare wylebidan, xamanwkebidan da kiborCxalebidan 
gamoyofili Stamebi. V. metschnikovii-is sistemuri infeqciis ramdenime 
SemTxveva dafiqsirda safrangeTsa da braziliaSi fataluri SedegiT 1993 
wels.  1994 da 1996 wlebSi V. metschnikovii gamoyofil iqna perusa da 
braziliaSi bavSvebisgan, romlebsac aReniSnebodaT wyliani diarea. [52]                 
      V. metschnikovii aris gram-uaryofiTi odnav moRunuli bacila. V. 

metschnikovii aRmoCenilia sxvadasxva wylis binadrebsa da fermis 
cxovelebSi. adamianebSi V. metschnikovii mier gamowveuli daavadebebi [52,100] 
sakmaod iSviaTia da infeqciebis gaurkveveli epidemiologiiT xasiaTdeba. 
gadacemis gza zoonozuria. msoflioSi adamianidan adamianze gadacemis 
sul ramdenime SemTxvevaa cnobili. V. metschnikovii aris fakultaturi aero-
anaerobuli, katalaza dadebiTi, bacila, vibrionebis saxeobebisTvis 
damaxasiaTebeli moZraobiT. mas gaaCnia gamokveTili bioqimiuri 
profili.[67,121] sxva vibrionebisgan gansxvavebiT aris citoqrom C oqsidaza 
reaqciisa da nitratis reduqciis mimarT uaryofiTi. mikroorganizmis 
zrdisTvis natriumis qloridis mcire raodenobaa saWiro, rac 
ganasxvavebs mas V. cholerae-sgan. uxvad izrdeba rutinul sakultivacio 
areebze, warmoqmis ra monacrisfero, bundovan 2-3 mm diametris 
koloniebs. iwvevs srul hemolizs sisxlian agarze da yviTel koloniebs 
TCBS finjnebze, 360C-ze inkubaciisas 24 saaTis ganmavlobaSi.            

            cnobilia organizmis paTogenuroba da savaraudi virulenturi 
faqtorebi. V. metschnikovii-Si aRweres didi plazmida.[133] aseve aRweres V. 

metschnikovii-is citolizin specifikuroba hemolizuri TvisebebiT. infeqcia 
aris zoonozuri da SeiZleba gavrceldes kvebiTi jaWvis gziT.   
       3.2.7. V. fluvialis wyalSi mcxovrebi mikroorganizmia. pirvelad 
gamoyofil iqna mwvave diareis mqone adamianisgan bahreinis respublikaSi 



 26 

1970 wels a. l. furnisisa da misi kolegebis mier. iwvevs infeqciebs 
rogorc adamianebSi, aseve kibosnairebSi. [122] V. fluvialis infeqciebis dros 
bangladeSSi daavadda 500 adamiani, romelTa umravlesoba iyo bavSvi.[83] 
pacientebs aReniSnebodaT diarea (sisxliani - 75%), pirRebineba (97%), 
muclis tkivili (75%), dehidtratacia (67%) da sicxe (35%). V. fluvialis 
iSviaTad, iwvevs WrilobiT infeqciebs an pirvelad septicemias.[76,173] 
bioqimiuri speqtris mixedviT V. fluvialis aris citoqrom C oqsidaza 
dadebiTi da moixmars citrats. koloniebi TCBS agarze iZleva yviTel 
Seferilobas.  zrdisTvis esaWiroeba marili. moixmars naxSirwylebs: 
saqaroza, D-manoza, laqtoza da L-arabinoza. axdens L-argininis 
dihidrolizirebas.   
              3.2.8. V. harveyi bioluminescenturi, Cxiris formis, moZravi baqteriaa. 
gaaCnia polaruli Solti. fakultaturi anaerobia, halofiluri da 
SeuZlia orive: fermentuli da respiratoruli metabolizmis 
ganxorcieleba. citoqrom C oqsidaza dadebiTia. ar moixmars citrats. 
zrdisTvis saWiroebs 6% NaCl.  moixmars naxSirwyal laqtozas, ar 
moixmars - L-arabinozas. axdens L-lizinis dekarboqsilirebas. ar gaaCnia 
L-arginin dihidrolaza da L-ornitin dekarboqsilaza. ar izrdeba 4°C-ze 
da 35°C-ze maRal temperaturaze.  V. harveyi gvxvdeba Tavisuflad mcxovrebi 
organizmis saxiT tropikuli zRvis wylebSi, zRvis cxovelebis nawlavur 
mikroflorasTan simbiontis saxiT. adamianebSi iwvevs Tvalis infeqciebs, 
gastroenteritebsa da manaTobel vibriozebs. am ukanasknelma SesaZloa 
fataluri Sedegi gamoiwvios daavadebulebSi. V. harveyi aseve warmoadgens 
zRvis cxovelebis: marjani, xamanwkebi, krevetebi, kibosnairebi, baramundi, 
haltusi, da zRvis cxenebis pirvelad da oportunistul paTogens.[147]  mis 
ganmasxvavebel Tvisebas - bioluminescencias, akontrolebs genebis mcire 
jgufi - lux operoni. luminescencia qimiuri reaqciaa, sadac fermenti 
luciferaza Jangavs organul naerTs, rogoricaa aldehidis grZeli jaWvi 
da gardaqmnis flavinis mononukleotids, Sedegad 490 nm-ze 
gamoTavisufldeba Tavisufali energia lurj-mwvane sinaTlis formiT. V. 

harveyi iwvevs manaTobel vibriozebs, daavadeba romelic gavrcelebulia 
komerciuli krevetebis fermebSi.[28] garda amisa, okeaneSi gasuli 
gemebidan aRebuli sinjebis safuZvelze fiqroben, rom V. harveyi aris 
“rZiani zRvebis efeqtis” gamomwvevi, romlis drosac Rame zRviswylidan 
Cans erTgvarovani lurji naTeba. zogjer, naTebas SeuZlia moicvas 16000 
km2.   
      V. harveyi-s baqteriebi komunikacias amyareben kvorumis grZnobis 
Sedegad, raTa gauwion koordinacia bioluminescenciisa da virulenturi 
faqtorebis warmoqmnas. kvorumis grZnoba pirvelad Seswavlil iqna  Vibrio 

fischeri-Si. V. fischeri iyenebs sinTazas (LuxI) saxeoba specifikuri 
autoinduceris warmosaqmnelad, romelic ukavSirdeba monaTesave 
receptors (LuxR) da aregulirebs eqspresiaSi cvlilebebs. miuxedavad 
msgavsebisa, V. harveyi V. fischeri-sgan gansxvavebiT ar Seicavs  LuxI/R kvorumis 
grZnobis sistemas.  mas gaaCnia hibriduli kvorumis grZnobis mikrosistema. 
autoinducers adgens membranasTan dakavSirebuli histidin kinazas 
saSualebiT da fosforis Sris gamoyenebiT populaciis zomis Sesaxeb 
informacias gardaqmnis genur eqspresiaSi.[33]  msgavsi hibriduli sistema 
aseve aRmoCenilia sxva, rogorc gram-dadebiT, aseve gram-uaryofiT 
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baqteriebSi.[46,161,167] Tumca, V. harveyi didi roli iTamaSa, raTa momxdariyo 
baqteriebis saxeobaTSorisi komunikaciis axsna da Sefaseba.  
              3.2.9. Grimontia (Vibrio) hollisae pirvelad aRweres 1982 wels. iwvevs 
septicemiasa da WrilobiT infeqciebs.[155] 16S rdnm sekvenirebiTa da 
fenotipuri monacemebis mixedviT moxda Vibrio hollisae -s sami Stamis (LMG 

17719(T), LMG 21416 da LMG 21538) gamokvleva. V. hollisae Stamebma (GenBank/EMBL 

nomeri AJ514909-AJ514911) gamoavlines 16S rdnm Tanmimdevrobis 99.5%-iT 
msgavseba, magram mxolod 94.6%-iT iyvnen msgavsi uaxloes filogenetikur 
mezobelTan  Enterovibrio norvegicus. 16S rdnm Tanmimdevrobis msgavseba V. 

hollisae-sa da V. cholerae-s Soris iyo mxolod 91%. warmodgenili Sedegebis 
safuZvelze V. hollisae moaTavses axal gvarSi Grimontia gen. nov. [170] 

saxelwodeba gvars daerqva frangi mikrobiologis patrik grimontis 
sapativcemulod. citoqrom C oqsidaza dadebiTia, ar moixmars citrats. 
ar Seicavs Jelatin hidrolazas. zrdisTvis saWiroebs 4-6 % NaCl.  
saqaroza uaryofiTi. koloniebi TCBS agarze iZleva mwvane Seferilobas. 
moixmars naxSirwylebs: D-manoza, laqtoza da L-arabinoza. ar gaaCnia: L-

arginin- dihidrolaza, L-lizin- da L-ornitin-dekarboqsilaza. ar 
moixmars saqarozas.  
    3.2.10. Photobacterium (Vibrio) damselae halofiluri bacilaa, romelsac 
adre Vibrio gvars miakuTvnebdnen (Vibrio  damsela). dakavSirebulia zRvis 
garemosTan da pirvelad gamoyves 1981 wels amave saxelwodebis Tevzis 
kanis wylulidan. [126] warmoadgens wylulebisa da hemoragiuli 
septicemiis gamomwvev pirvelad paTogens zvigenebis, delfinebisa da 
xamanwkebis sxvadasxva saxeobebSi, rogorc velur ise kultivirebul 
TevzebSi. [60,62,88]  aRniSnul paTogens SeuZlia infeqciebis gamowveva 
adamianebSic. ZiriTadad adamianebis dasnebovneba xdeba TevzebTan 
kontaqtisas, zRvis wyliTa an cxovelebiT eqspoziciis dros an umi 
zRvisproduqtis miRebisas. [24,27,109,138,181] adamianebSi zogierT SemTxvevaSi 
infeqcia progresirebs Zalian mZime nekrozul fascitSi, SesaZlo 
fataluri SedegiT. [48] P. damselae gamoyves eqvsi adamianis WrilobiTi 
infeqciebidan. eqvsidan xuT SemTxvevaSi dazianeba moxda mlaSe an 
momlaSo wylebidan.  
          Grimontia (Vibrio) hollisae gamoyofil iqna fekaluli kulturebidan cxra 
SemTxvevaSi sxva nawlavuri paTogeni ar gamovlenila. cxrave pacients 
aReniSneboda diarea da muclismieri tkivili. erT pacients ki - 
sisxliani diarea. cxridan eqvs pacients cnobili iyo rom hqonda naWami 
umi zRvis produqti avad gaxdomamde xuTi dRiT adre. warmodgenili 
monacemebis mixedviT Ph. (Vibrio) damsela da Grimontia (Vibrio) hollisae 

gamokveTili klinikuri da epidemiologiuri maxasiaTeblebis mqone 
daavadebebis gamomwvevebia.[138]  Ph. (Vibrio) damsela koloniebi TCBS agarze 
iZleva mwvane Seferilobas. citoqrom C oqsidaza dadebiTia. ar Seicavs 
Jelatin hidrolazas. zrdisTvis saWiroebs 4-6 % NaCl.  ar moixmars 
naxSirwylebs saqarozasa da L-arabinozas, xolo laqtoza da D-manoza 
dadebiTia. ar axorcielebs L-ornitinis dekarboqsilirebas. axdens L-

argininis dihidrolizireba da L-lizinis dekarboqsilirebas. 
        3.2.11. V. cincinnatiensis bolo dros aRwerili paTogenia Vibrio gvaridan. 
es organizmi gamoyofil iqna pacientis Tavzurgtvinis siTxedan da 
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sisxlidan cincinatis universitetSi 1986 wels. [36] koloniebi TCBS 
agarze iZlevian yviTel Seferilobas. igi citoqrom C oqsidaza 
dadebiTia. zrdisTvis esaWiroeba 6-8% NaCl. moixmars naxSirwylebs: 
saqaroza, D-manoza, L-arabinoza, laqtoza. ar axdens L-argininis 
dihidrolizirebasa da L-ornitinis dekarboqsilirebas.  
            3.3. adamianisTvis arapaTogenuri Vibrio gvaris saxeobebi. kvlevis 
Sedegad gamoiyo da identificirda adamianisTvis arapaTogenuri Vibrio 

gvaris 9 saxeoba. 

           3.3.1. V. natriegens. istoriuli saxelebi/sinonimebi: Pseudomonas natriegen 
[150] Vibrio natriegens,[34] Beneckea natriegens.[150,35]  zRvis binadari gram-uaryofiTi 
baqteriaa. pirvelad gamoyves mlaSe Waobis talaxidan. halofiluri 
organizmia, zrdisTvis sWirdeba daaxloebiT 2% NaCl. natriumis ionebis 
arseboba astimulirebs mis zrdas, iwvevs ujreduli membranis 
stabilizacias, moqmedebs natrium-damokidebul transportis gzasa da 
moZraobaze. optimaluri pirobebis dros, rodesac yvela sakvebi 
momaragebulia V. natriegens gaormagebis dro SeiZleba iyos 10 wuTi. V. 

natriegens Cveulebriv gvxvdeba estuariebis talaxSic.   
            3.3.2. V. pelagius istoriuli saxelebi/sinonimebi: Beneckea pelagia 
(Baumann et al. 1971),[35] Listonella pelagia (McDonell da Colwell, 1985). gamoyofilia 
havais sanapiros zRviswylidan. paTogenuroba ar aris cnobili. 
bioqimiuri niSan-Tvisebebis mixedviT: citoqrom C oqsidaza dadebiTia, 
moixmars citrats, zrdisTvis saWiroebs NaCl-s. axdens D-glukozis 
oqsidaciasa da fermentacias, naxSirwylebidan moixmars D-manozas. [64]  
           3.3.3. V. nereis istoriuli saxeli/sinonimi:  Beneckea nereida. gram-
uaryofiTi, swori Cxirebia, moZravi. myar niadagze ar arian 
warmodgenilni lateraluri SoltebiT. ar axasiaTebT luminescencia. 
SeuZliaT zrda 1%, 6%, 8% da iSviaTad, 10% NaCl-is Semcvel sakveb 
bulionSi. ar izrdebian 0% da 12% NaCl-is Semcvel sakveb areze. zrdis 
temperaturaa 20-350C. gamoyofilia havais napiris zRvis wylidan. 
mgrZnobiarea O/129 vibriostatikuri agentis mimarT (10 da 150 mkg). 
gamoyofil iqna zRvis kaparWinebis (Acanthopagrus schlegali) fataluri 
infeqciebis epidemiebis dros dasavleT iaponiis inkubatorebidan, magram 
paTogenuroba ar damtkicebula.[58,80]   
           3.3.4. V. nigripulchritudo zRvis krevetebis fermebSi iwvevs vibriozsa 
baqteriul infeqciebs.  V. nigripulchritudo warmoadgens krevetebis Litopenaeus 

stylirostris meurneobebis paTogens axal kaledoniaSi, indoeTisa da wynar 
okeaneTSi. mikroorganizmis paTogenurobis molekuluri determinantebi 
ucnobia, Tumca molekulur-epidemiologiurma kvlevebma aCvena, rom axali 
kaledoniidan gamoyofil  V. nigripulchritudo paTogenur izolatebs gaaCniaT 
patara plazmida pB1067, aseve Seicavs did plazmidas pA1066, romelic 
warmoadgens virulentur faqtors.[119] agreTve, Seswavlilia krevetebis 
wyalsatevis sedimentebi sikvdilianobis epidafeTqebamde da Semdeg. 
gamokvlevis Sedegad dadginda, rom sedimetebi Seicavdnen paTogenur  V. 

nigripulchritudo.[176] bioqimiuri speqtris mixedviT V. nigripulchritudo axdens 
citratis moxmarebas, D-glukozis oqsidaciasa da fermentacias. 
             3.3.5. V. orientalis pirvelad gamoiyo CineTSi yviTeli zRvidan da 
aRweril iqna rogorc manaTobeli baqteria. moixmars citrats da 

http://en.wikipedia.org/wiki/Vibrio_natriegens#cite_note-P1961-1
http://en.wikipedia.org/wiki/Vibrio_natriegens#cite_note-B80-3
http://en.wikipedia.org/wiki/Vibrio_natriegens#cite_note-P1961-1


 29 

naxSirwylebs: saqarozasa da D-manozas. aseve, axdens D-glukozis 
oqsidaciasa da fermentacias. izrdeba 6-8% NaCl Semcvel sakveb niadagze. 
ar axdens L-ornitinis dekarboqsilirebas. [58,80] 
             3.3.6. V. fischeri bioluminescenturi baqteriebis saxeobis 
warmomadgenelia. xSirad simbiozur urTierTobaSia zRvis 
cxovelebTan.[129] V. fischeri-sTvis maspinZel populacias warmoadgens havauri 

kalmari (Euprymna scolopes). V. fischeri ujredebi simbiozurad kolonizdeba 
kalmaris sinaTlis organoSi. saxeli daerqva germaneli mikrobiologis 
bernand fiSeris sapativcemulod.[63] planqtonuri A. fischeri Zalian mcire 
raodenobiT (dadgena TiTqmis SeuZlebelia) gvxvdeba yvela okeaneSi. 
gansakuTrebiT zomier da subtropikul wylebSi. Tavisuflad mcxovrebi 
A. fischeri wyalSi organul masalebze arsebobs. maRali koncentraciiT 
simbiozurad gvxvdeba garkveul Rrma wylebis cxovelebze specialuri 
sinaTlis organoSi, an warmoadgenen zRvis cxovelebis normaluri 
nawlavuri mikrofloris nawils. bioluminescencia warmoiqmneba lux 

operonis Semcveli cilebis seriebis eqspresiis Sedegad. V. fischeri  genomis 
61.6% adenin-TiminiT mdidaria. Seicavs or wriul qromosomas. aris 
oqsidaza dadebiTi. ujredis kedlis gareTa membrana Sedgeba 
lipopolisaqaridebisgan, peroplazmuri sivrce – peptidoglikanuri 
Srisgan, xolo SigniT aris citoplazmuri membrana.  

            kolvelma da moritam aRweres zRvis fsiqrofilebis gamoyofa da 
daxasiaTeba, romlebic aRmoCndnen V. fischeri.  1970 wels moxda ra 
vibrionebisa [30]  da manaTobeli baqteriebis [50] dawvilebiT Seswavla, 
dadasturda, rom organizmi cnobili, rogorc Photobacterium  fischeri  

Beijerinck marTebulad Sedioda Vibrio gvaris SemadgenlobaSi, romelSic is 
1896 wels gaaerTianes leihmanma da neumanma.[123] xsenebuli kvlevebis dros 
aRmoaCines msgavseba V. fischeri Stamebsa da warmodgenil V. fischeri neotips 
Soris da SemoTavazebul iqna mosazreba rom V. fischeri gaerTianebuliyo V. 

fischeri-Si. [74] 
           3.3.7. V. campbellii. sinonimi: Beneckea campbellii Baumann et al. 1971 w. 
(damtkicebuli sia 1980 w.). zRvis baqteriaa. saxeli daerqva amerikeli 
baqteriologis l. l. kampbelis sapativcemulod. mWidrod ukavSirdeba 
saxeobas V. harveyi. wylis organizmebSi aRmocenebad paTogens 
warmoadgens.[146]  kvorumis grZnoba saSualebas aZlevs baqterias moaxdinos 
komunikacia avtoinduqtorebiT, rac warmoadgens sekretirebul qimiur 
sasignalo molekulebs. zogierTi Stami cnobilia rogorc 
araluminescenturi. varaudoben, rom araluminescenturi Stamebi 
luminescentur StamebTan SedarebiT nakleb virulenturia. V. campbellii 
(Lux_Vc)-dan gamoyves axali luciferaza, romelic V. harveyi-dan 
gamoyofili Lux_Vh-is msgavsia, magram Termodinamikurad ufro 
stabiluria, reducirebuli FMN- is Sedegad.[140] V. campbellii-is zogierTi 
Stami miqsotrofulia, ufro sworad, foto(organo)heterotrofi. 
ganixileba, rom aRniSnuli tipi Vibrio gvarSi iSviaT fenotips 
warmoadgens. varaudoben, rom igi gamowveulia adaptaciis procesSi 
lateraluri genebis gadacemis eqspluataciiT.  
          3.3.8. V. splendidus istoriuli saxeli/sinonimi: Beneckea splendida (Reichelt et 

al.) bioluminescenturi baqteriaa. gaaCnia polaruli Solti. optimaluri 
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zrdisTvis saWiroebs natriumis qlorids. bunebaSi qemoorganotrofia, 
energiisa da naxSirbadis wyaro organuli naerTebia. metabolizmi 
fakultaturad fermentulia. atf-s sinTezs axdens aerobuli sunTqviT, 
Jangbadis arsebobisas, magram SeuZlia gadaerTos fermentaciaze, rodesac 
Jangbadi ar aris.[169] V.  splendidus warmoadgens dominanturi kultivirebis 
unaris mqone vibrios, romelic gvxvdeba zRvis napiris naleqebSi, zRvis 
wyalsa da orsagdulian organizmebSi.[120] V.  splendidus planqtonuri 
saxeobebi gvxvdeba okeanis ekosistemebSi. aseve gvxvdeba saxeobebi, 
romelTa kultivirebac SesaZlebelia laboratoriul pirobebSi. V.  

splendidus-is Stamebi gamoscemen bioluminescencias, romlis danaxvac 
Zalian maRali koncentracis drosaa SesaZlebeli. gamokvlevam aCvena, rom 
V.  splendidus da V. harveyi imdenad mWidro urTierTkavSirSi arian, rom V. 

harveyi saitspecifikuri zondi aseve axdens V.  splendidus-Tan hibridizacias. 
Tumca namdvili filogenetikuri kavSiri am or organizms Soris jer 
kidev ucnobia. [136] 
     zogadad miRebulia, rom zRvis cxovelebis daaxloebiT 90% 
gamoscems bioluminescenciis garkveul nairsaxeobas. mxolod es faqti 
gviCvenebs, Tu ramdenad didi raodenobiT SeiZleba iyvnen gavrcelebulni 
es organizmebi wylis ekosistemebSi.  gamocemul bioluminescencias didi 
sargebeli moaqvs sxavadasxva cxovelisTvis, romelic airCevs am 
mikroorganizmTan asociacias.[49]  arsebobs varaudi, rom bioluminescencia 
SeiZleba gamoyenebul iqnas rogorc msxverplis misazidi saSualeba. V.  

splendidus-is mier gamocemuli bioluminescencia warmoadgens sinaTlis 
wyaros, rac aZlevs cxovels saSualebas dainaxos sagnebi, romlebic 
asxiveben garkveuli talRis sigrZis sinaTles.  jer kidev gaurkvevelia, 
am organizmebis sxva  funqcia zRvis garemoSi.   arsebobs hopiTeza, rom 
Vibrio splendidus-is metalis proteazas geni Vsm pirdapir monawileobs mis 
toqsikur moqmedebaSi xamanwkebSi. aseve aRmoCnda, rom V.  splendidus zRvis 
garemoSi vibriozis gamomwvevia.[136]   vibriozi farTod gavrcelebuli 
daavadebaa da Cveulebriv gvxvdeba wyalmeCxer wylebSi zafxulis Sua da 
bolo TveebSi. vibrioziT daavadebuli zRvis cxovelebis miRebis Sedegad 
vibriozi adamianSic SeiZleba gavrceldes.  adamianebSi iwvevs 
sakvebismieri mowamvlis msgavs simptomebs: gulis reva, pirRebineba, 
muclis krunCxvebi da Seciveba. [101]     
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Tavi 4.  gvari AEROMONAS 

 
 

      4.1. Aeromonas gvaris zogadi daxasiaTeba. Aeromonas gvari 
miekuTvneba Aeromonadaceae ojaxs. aeromonasebi gram-uaryofiTi, 
fakultaturi anaerobuli Cxirebia. morfologiurad gvanan 
Enterobacteriaceae ojaxs. aeromonasebi mikrobuli biosferoSi farTod 
arian gavrcelebulni. faqtiurad, maTi gamoyofa SesaZlebelia garemos 
yvela niSidan, sadac ki baqteriuli ekosistemebi arsebobs. igi 
gavrcelebulia Semdeg organizmebSi: wyalSi mcxovrebi organizmebi, 
Tevzebi, Sinaur cxovelebi, uxerxemlo saxeobebi, Citebi, tkipebi da 
mwerebi. adreulma kvlevebma aCvenes, rom adamianis infeqciebis 
umravlesobas (2>85%) iwvevs aeromonasebis sami saxeoba (A. hydrophila, A. 

caviae, da A. veronii). klinikurad msgavsi suraTia garemos umetes sinjebSi, A. 

salmonicida warmoadgens predominantur saxeobas Tevzebsa da wylis 
nimuSebSi. zogierTi kvlevis mixedviT, naklebi sixSiriT aRricxuli 
saxeobebi aRmoCnda predominanturi garemos sinjebSi, magaliTad, A. 

schubertii - organul bostneulSi. zogierTi aeromonasi iwvevs nawlavur da 
aranawlavur infeqciebs (Janda 2001). nawlavuri infeqciebi mniSvnelovnadaa 
dakavSirebuli klinikuri gamovlinebebis mravalferovnebasTan da 
moicavs diareis tipebs, inkubaciur periodebsa da daavadebis 
xangrZlivobas (Janda and Duffey 1998). diareis mqone pacientebidan 
gamoyofili aeromonasebis izolatebis 85%-dan yvelaze xSirad gamoiyofa:  

A. caviae, A. veronii da A. hydrophila (Janda and Abbot 1998).  
       1943 wlidan, rodesac Seiqmna aeromonasebis gvari, 1970 wlamde 
aeromonasebi bioqimiuri Tvisebebis safuZvelze uxeSad iyofoda or 
mTavar jgufad.[95]  mezofiluri jgufi (tipiuri warmomadgeneli - A. 

hydrophila) Sedgeboda moZravi izolatebisgan, izrdebodnen 35-370C-ze da 
iwvevdenen adamianSi sxvadasxva infeqciebs. meore jgufi - fsiqrofiluri 
Stamebi - iwvevdnen daavadebebs TevzebSi, ar iyvnen moZravi, zrdis 
optimaluri temperatura iyo 22-250C. jgufis SemadgenlobaSi Sedioda A. 

salmonicida.  
       1970 wlebidan dawyebuli 10 wlis ganmavlobaSi pasteris instituti 
parizSi, daavadebaTa kontrolisa da prevenciis centri antaltaSi da 
volter ridis kvleviTi instituti vaSingtonSi saTaveSi Caudgnen 
mezofiluri jgufis aeromonasebis xelaxla gansazRvras, dnm-is 
naTesavobis gamokvlevis safuZvelze.  dnm-hibridizaciis kvlevebma aCvena, 
rom aRiarebuli mezofiluri saxeobebi (A. hydrophila, A. sobria da A. caviae) 
Sedgebodnen mravali hibridizaciuli jgufisgan. moxda hibridizaciuli 
jgufebis danomvra. mogvianebiT, rodesac jgufebs Soris fenotipuri 
markerebis saSualebiT aSkara gansxvaveba dadginda, SemoTavazebul iqna 
axali saxeobebi: A. trota, A. schubertii da A. jandaei. [39] 
       2002 wlis Semdeg aRweres aeromonasebis Svidi axali saxeoba. 
miuxedavad imisa, rom aeromonasebis gvarSi dRemde arsebobs 24 
dasabuTebuli, gamoqveynebuli saxeoba, berjis sistematuri 
baqteriologiis meore gamocemis mier aRiarebulia gacilebiT naklebi.[130] 

berjisa da internetSi gamoqveynebul monacemebis mixedviT saxeobebis 
raodenobebs Soris gansxvavebis mizezebi Semdegia: ukanasknel wlebSi 
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axali taqsonebis aRwera, zogierTi axlad aRwerili saxeobis epiTetis 
aralegitimuroba an  ukve gamoqveynebuli saxeobis heterotipuri sinonimi.   
      kolvelis dakvirvebebis [51] siswore da adrindeli klasifikaciis 
aramarTebuloba 15 welze metia rac damtkicda, romlis Tanaxmadac,  
aeromonasebi Sediodnen Vibrionaceae ojaxis SemadgenlobaSi.  mravalma 
saerTaSoriso kvlevam, 16S r-dnm-s genuri Tanmimdevrobis analizze 
dayrdnobiT, aCvena, rom aeromonasis gvaris warmomadgenlebi 
Gammaproteobacteria klasSi qmnian  gansxvavebul xazs da arsebobs sakmarisi 
safuZveli maT mienoWos axali ojaxis saxelwodeba.[131,158,182] amJamindel 
berjis siaSi Aeromonadaceae ojaxis SemadgenlobaSi Sedis sami gvari: 
Aeromonas, Oceanimonas da Tolumonas. [130] 
             aeromonasebis gvari amJamad Sedgeba 17 saxeobisgan (Janda da Abbott 

1998; pidiyar et al. 2002; Harf-Monteil et al. 2004; Manana-Galbis et al. 2004a). aRsaniSnavia, 
rom literaturaSi  A. sobria mocemuli saxelwodebiT aRar gvxvdeba.[82,117,180] 
publikaciebSi ukve moixsenieba, rogorc  Aeromonas sobria sensu stricto da 
warmoadgens popofisa da veronis mier 1976 wels aRweril organizmebs. [151]  

“Aeromonas punctata” da A. caviae, aseve, erTi da igive organizmebia.   
      aeromonasebSi Seswavlil iqna virulenturi faqtorebi: pilebi, 
Solti da S-Sre (Kuijper et al. 1989; Kirov et al. 200, Janda 2001). miuxedavad amisa, 
aeromonasis gvaris virulentoba mwirad aris Seswavlili. ar arsebobs 
calkeuli virulenturi faqtori, romelic pasuxismgebelia daavadebis 
konkretul simptomze an stadiaze. nawilobriv, es warmoadgens 
urTierTsawinaaRmdego eqsperimentul Sedegebs, iseve rogorc 
aeromonasTan dakavSirebuli daavadebis gamomwvevis mravalfunqciuri 
bunebis Sedegs. mimdinareobs aeromonasebis mravali virulenturi 
faqtoris arsebobis kvleva. magaliTad, sasmeli wylidan gamoyofil 
aeromonasis izolatebSi Semowmda eqvs virulentobasTan dakavSirebuli 
genebis ganawileba, romlebic akodireben: elastazas, lipazas, polaruls 
Soltebsa da sam enterotoqsins (Sen and Rodgers 2004). aeromonasebis 
paTogenezSi mniSvnelovan rols TamaSoben citotonuri enterotoqsinebi 

Ast da Alt (Chopra et al. 1996; Albert et al. 2000; Sha et al. 2002) da act genis mier 
kodirebuli citotoqsini (Xu et al. 1998). rogorc Cans, aeromonasebis 
sxvadasxva toqsinebs Soris aerolizinis/hemolizinis jgufi (romelic 
moicavs Act toqsins) paTogenezSi kvlav rCeba yvelaze mniSvnelovan 
faqtorad (Martin-Carnahan da Joseph 2005). aRniSnuli toqsinebi mniSvnelovani 
Semadgeneli nawilia genetikuri repertuaris molekulur-epidemiologiur 
kvlevaSi. damatebiT, lateraluri Soltebi, romlebsac kodirebs laf  

genuri klasteri, mniSvnelovan rols TamaSoben moZraobasa da 
biofilmebis formirebaSi (Gavin et al. 2002; Kirov et al. 2002), aseve Seadgenen 
potenciur kolonizaciis faqtors. laf genebis deteqcia mniSvnelovania. 
virulenturi genebis Tanamedrove molekuluri kvleva moicavs laf genebis 
deteqcias da maT potenciur zemoqmedebis Seswavlas cxovelebSi 
virulentobis modelebze. 

      aeromonasebi gamoyofilia Semdegi adgilebidan: mdinareebi, tbebi, 
wyalsatevebi, zRviswyali (estuariebi), sasmeli da gruntis wyali, aseve, 
Camdinare wylebis damuSavebis sxvadasxva etapze. mtknariwylebis Aeromonas 

saxeobebi SesaZlebelia Segvxvdes okeanis epipelagiur SreSi (<200m), 
yvelaze xSirad ki - estuariebSi Tavisuflad mcxovrebi baqteriebis an 
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kibosnairebTan asociaciebis saxiT. estuariebi idealur garemos 
warmoadgenen aeromonasebisTvis, radganac okeanis ufro Rrma (fskeri) 
areebTan SedarebiT marilianoba mniSvnelovnad dabalia.  

      4.2. aeromonasebis mier gamowveuli Tevzis daavadebebi. cnobilia 
Tevzis daavadebebis gamomwvevi ori ZiriTadi jgufi. A. salmonicida sensu 

stricto TevzebSi gansakuTrebiT, oragulebSi iwvevs furunkulozs. 
daavadebas aqvs sxvadasxva gamovlineba. mwvave gamovlinebas, romelic 
xasiaTdeba septicemiiT, Tan sdevs farflebis ZirSi sisxlCaqcevebi da 
melanozi. aseve aris qronikuli gamovlineba ufro xandazmul TevzebSi 
da moicavs: leTargias, mcire egzofTalmiasa, sisxlCaqcevebs kunTebsa da 
Sinagan organoebSi. mezofiluri saxeobebi (A. hydrophila da A. veronii) iwveven 
msgavss daavadebebs TevzebSi da xasiaTdebian: moZravi Aeromonas 

septicemiiT (hemoragiuli septicemia) kobrSi, TelapiaSi, qorWilasa da 
oragulSi, wiTeli yelis daavadeba - qorWilasa da oragulSi, xolo 
wylulovani daavadebebiT - sxvadaxva TevzebSi. mezofiluri saxeobebidan 
yvelaze cnobili A. hydrophila msoflio masStabiT Tevzebis didi 
raodenobiT daxocvas da uzarmazar ekonomikur zarals iwvevs. 
magaliTad; wm. lourensis mdinareSi daixoca 25000 Cveulebrivi kobri, 
2002 wels indoneziaSi 820 tona oqros Tevzi, ramac Seadgina 37.5 milioni 
dolaris danakargi. gamowveul daavadebebSi aeromonasebi warmoadgenen an 
calkeul faqtorebs an kofaqtorebs, iwveven ra invaziur infeqciebs 
daqveiTebuli imunitetis mqone TevzebSi, qviriTobisas, garemos maRali 
temperaturis an wylis dabali donis dros.  

           4.3.  Aeromonas sasmel wyalsa da sakvebSi.  Aeromonas saxeobebi sasmel 
wyalSi SesaZloa sxvadasxva koncentraciiT iyvnen warmodgenilni. isini 
yovelTvis dakavSirebuli arian daavadebebTan: gastroenteritebi, 
septicemia, daqveiTebuli imunitetis pacientebis qronikuli eqspozicia. 
msoflio jandacvis organizaciis sasmeli wylis saxelmZRvanelos siaSi 
Aeromonas mesame adgilzea.[178] 1998 wels garemos dacvis saagentom A. 

hydrophila moaTavsa “sasmeli wylis damabinZurebel kandidatTa siaSi”.[59] 
samomxmareblo ndobis angariSgebis kanoni avaldebulebs sazogadoebis  
sasmeli wyliT momaragebis samsaxurebs moaxdinon Setyobineba iseTi 
dauregulirebeli damabinZureblebis gamovlenis SemTxvevaSi, rogoric 
arian aeromonasebi. angariSebi savaldebuloa Seivsos yovelwliurad.[172] 
cnobilia, rom aeromonasebs vibrionebis msgavsad, SeuZliaT iyvnen 
sicocxliunariani arakultivirebad mdgomareobaSi.   

     aeromonasebis gamoyofa SesaZlebelia rogorc xerxemlianebisgan, 
aseve uxerxemloebisgan (mwerebi). arsebobs monacemebi, romlebic 
adastureben aeromonasebis gadacemas xerxemlianebis (magaliTad, gveli) 
nakbenidan adamianze. kvlevis Sedegad dadginda, rom aeromonasebis 
gamoyofa xdeba janmrTeli cxvris, msxvilfexa saqonlisa da cxenebis 
kuW-nawlavis SigTavsidan, sixSire meryeobs 5-10%-is farglebSi. 
aeromonasebs SeuZliaT sxvadasxva seriozuli daavadebebis gamowveva 
rogorc civsisxlian, ise Tbilsisxlian cxovelebSi. magaliTad, Aeromonas 
iwvevs wylulovan stomatits - gvelebsa da xvlikebSi, daavadebas 
“wiTeli fexi” - myvarebSi, septicemias - ZaRlebSi da septikur arTrits - 
xboebSi. Aeromonas-is saxeobebi iwveven sxvadasxva infeqciur daavadebebs 
selapebSi da seminalur vezikulits xarebSi. monacemebis Sejamebis 
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Sedegad dadginda, rom garemos mikrobul samyaroSi cxovelebi 
warmoadgenen aeromonasis saxeobebaTa gavrcelebisa da gacvlis 
rezervuars.  
            Aeromonas-is saxeobebis Semcveli sakvebisa da wylis moxmarebis 
arapirdapiri Sedegia adamianis kuW-nawlavis traqtSi aeromonasebis 
kolonizacia. bolo 20 wlis ganmavlobaSi supermarketebidan da sacalo 
maRaziebidan miRebul produqtebSi aeromonasebis koncentraciisa da 
sixSiris dasadgenad mravali kvleva Catarda.[87] miuxedavad imisa, rom 
analizis meTodebi, seleqtiuri da gamdidrebuli niadagebis gamoyeneba, 
komerciuli produqtebis tipi da wyaro icvleboda kvlevidan kvlevamde, 
gamokvlevis Sedegad Segrovebuli Sedegebi gviCvenebs, rom aeromonasebi 
gavrcelebulebi  arian  yvela saxis sakvebSi geografiuli warmoSobisda 
miuxedevad. palumbom da sxvebma aRmoaCines,[149] rom aeromonasis izolatebi 
arsebobdnen yvela testirebul sakvebSi: zRvis produqtebi, umi rZe, 
wiwila, xorceuli (cxvari, xbo, Rori). sawyisi raodenoba am produqtebSi 

meryeobda 102-105 CFU/g  farglebSi 5°C-ze. macivris temperaturaze 
Senaxvidan Svidi dRis ganmavlobaSi aeromonasebis raodenoba gaizarda 1-
dan 3 logariTmamde. sxva kvlevebis safuZvelze, aeromonasebi aRmoaCines 
yoveldRiuri moxmarebis produqtebSi (4%), bostneulSi (26-41%), 
saqonlisa da frinvelis xorcSi (3-70%), xolo yvelaze didi raodenobiT 
- moluskebsa (31%) da TevzSi (72%).[37,135,139] yvela warmodgenil kvlevaSi 
izolatebis umravlesobis miReba xdeboda gamdidrebis meTodis 
gamoyenebiT da ara pirdapiri gaTesviT, rac miuTiTebs imaze, rom 
aeromonasebis koncentracia iyo SedarebiT dabali. 
             aeromonasebi ar warmoadgenen nawlavebis normalur floras. 
mravali kvlevis safuZvelze dadginda, rom aeromonasebis gamoyofa 
fekaluri sinjebidan izrdeboda wlis Tbil TveebSi.  mezofiluri 
aeromonasebi optimalurad izrdebodnen momatebuli temperaturis dros, 
rac iwvevda aeromonasebis raodenobis momatebas mtknar wylebsa da 
saxlis wyalgayvanilobebSi.[56,108] sezonuroba aRiniSna aeromonasebis 
nawlavuri izolatebis SemTxvevaSic. Tbil TveebSi momatebuli iyo 
aranawlavuri infeqciebi (septicemia). baqteriuli daavadebis 42-67% 
xdeboda zafxulis sezonze.[107,125,171] miuxedevad imisa, rom iSviaTad 
gamovlenili aranawlavuri infeqciebis gamomwvevi aeromonasebis 
sixSiris monitoringi ufro Zneli iyo dabali incidentobis gamo, 
daaskvnes, rom aeromonasebis koncentraciebis zrda wylis ekosistemebSi 
wlis Tbil TveebSi aisaxeba am baqteriebis gazrdil unarSi moaxdinon 
kolonizacia an gamoiwvion infeqciuri daavadebebis afeTqebebi.   
         aeromonasebisa da wylis ekosistemebs Soris mWidro asociaciis 
gamo mravali mkvlevari termins “Aeromonas” ganixilavs “wylis” 
sinonimad.  sur. 1-ze warmodgenilia aeromonasebis mier adamianis 
inficirebis/kolonizaciis ZiriTadi da meorexarisxovani gzebi wlis 
Tbili sezonis dros. dadegnilia, rom mezofiluri izolatebis 
umravlesobis gadacema xdeba adamianze dabinZurebuli sasmelis an 
sakvebis meSveobiT.  
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  sur. 1. garemos wyaroebi, romlebsac SeuZliaT gamoiwvion aeromonasebiT     
          adamianebis inficireba an kolonizacia. [94] 

 

      orsagdulianebi (xamanwkebi da moluskebi), romlebic bunebrivad 
binadroben estuariebis wyalSi, iyeneben kvebis tips filtracias, axdenen 
aeromonasebis koncentrirebas sakuTar xorcSi. gadacemis mTavari gzebis 
garda, arsebobs sxva, nakleb cnobili gzebi. rekreaciuli aqtivobebis 
dros, rogoricaa navebiT seirnoba, Tevzaoba da yvinTva, inficireba xdeba 
ZiriTadi an usimptomo travmebis saSualebiT.[38,40,175] reptiliebisa da 
gvelebis nakbenebiT xdeba aeromonasebis gavrceleba. aseve 
dokumentirebuli daavadebebis Sedegebis safuZvelze, aRmoCenilia 
aeromonasebis gadacema daTvis nakbenidan.[25,115] aeromonasebis infeqciebis 
zusti incidentoba globaluri TvalsazrisiT ucnobia. msoflioSi 
aeromonasebis infeqciebi ar Sedis Setyobinebas daqvemdebarebuli 
daavadebebis nusxaSi. 1988 wels kalifornia gaxda erTaderTi Stati, 
sadac aeromonasebi daeqvemdebara Setyobinebas. Tormeti Tvis 
ganmavlobaSi 219 pacientidan Segrovebul monacemebze dayrdnobiT, 
aeromonasebis infeqciebis saerTo incidentoba iyo 10.6 erT milion 
mosaxleze. WrilobiTi infeqciebis gamoTvliT - 0.7 erT milion 
mosaxleze, yvelaze maRali incidentoba aRiniSna 1.4 erT milion 
mosaxleze, 30-dan 39-mde asakis adamianebSi. [40,110] miuxedeavad amisa, 
aeromonasis infeqciebis Setyobineba kaliforniaSi aRar xdeba. 2006 wels 
safrangeTSi 6 Tviani kvlevebis Sedegad 70 saavadmyofoSi aRweril iqna 
99 infeqcia. am monacemebis gadaangariSebiT 61 miolion mosaxleze, 2006 
wlis prevalentobis maCvenebeli iqneba 1.6 erT milion mosaxleze. 
warmodgenili maCvenebeli kaliforniul kvlevasTan SedarebiT bevrad 
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mcirea.[118] Aeromonas baqteriemia inglissa da uelsSi nebayoflobiT 
Setyobinebas eqvemdebareba. 1999 wlidan 2004 wlamde yovelwliurad 
daTvlilia 47-116 SemTxveva. 2004 wlisTvis inglisisa da uelsis 
populaciam Seadgina - 53 milioni, xolo aeromonasebis SemTxvevaTa 
ricxvi iyo 82. aSS-s mosaxleoba 2004 wlisTvis 293 milions warmoadgenda, 
xolo Tu daviangariSebT aeromonasebis SemTxvevaTa ricxvs da 
SevadarebT britanul monacemebs, iqneba 453. aeromonasebis septicemiis 
incidentobis maCvenebeli inglis-uelsSi da aSS-Si iqneba 1.5 erT milion 
mosaxleze. warmodgenili monacemebi minimaluri Sefasebebia, radganac 
aeromonasebis infeqciebis bevri SemTxveva rCeba SeumCneveli an ar xdeba 
misi Setyobineba. gamomdinare iqidan, rom sasmeli wyali warmoadgens 
aeromonasebis potenciur kolonizaciisa da inficirebis wyaros, kvlevam 
mimioxila sxvadasxva paTogeniT inficirebis SedarebiTi riski adamianis 
janmrTelobis mimarT. aeromonasebis SedarebiTi riskis speqtri iyo 
Zalian dabali, daaxloebiT 7.3 erT miliard mosaxleze.[159]  
            4.4. Aeromonas da adamianis daavadebebi. erT-erTi SesaZlo gza, 
romlis saSualebiTac aeromonasebs Teoriulad SeuZliaT Tavi daaRwion 
kuWSi dabal pH-s, aris mJava tolerantobis pasuxi, romelic aseve 
aRwerilia sxva enteropaTogenebSi. A. hydrophila uZlebs pH=3.5. adaptaciuri 
mJava tolerantoba moiTxovs rkinis koncentraciisgan damoukidebeli 
cilis sinTezs. msgavsi procesi, aeromonasis StamebSi mudmivad 
mimdinareobis SemTxvevaSi da exmareba kuW-nawlavis traqtSi maT 
kolonizacias. kuW-nawlavis traqtSi moxvedris Semdeg aeromonasebi 
warmatebiT uweven konkurencias adgilobriv normalur floras, axdenen 
metabolizmis produqtebisa da baqteriocinis msgavsi naerTebis sinTezs, 
ris Sedegadac emagrebian da kolonizirdebian nawlavSi da  nawlavis 
sanaTurSi.  amis Semdeg mimdinareobs mTeli rigi procesebi: pirdapiri 
lokomocia, kuW-nawlavis epiTeliumze mimagreba, biofilmis formireba, 
kolonizacia, virulenturi faqtorebis gamomuSaveba da inficireba. 
varaudoben, rom ZiriTad rols TamaSobs ori faqtori: baqteriuli 
Soltebi da pili. aeromonasebi warmoqmnian ori tipis Soltebs: 
konstituciurad gamosaxuli polaruli Solti (Pof) da mravlobiTi 
mastimulirebeli lateraluri Solti (Laf). [130] Pof-is saSualebiT Txevad 
garemoSi warmoiqmneba mocurave ujredebi, maSin rodesac Laf 

uzrunvelyofs myari niadagebis zedapirze moZraobas. [113] Pof-is 
saSualebiT xdeba baqteriebis pirveladi mimagreba kuW-nawlavis 
epiTeliumze, xolo Laf SeuZlia iTamaSos mniSvnelovani roli mimdinare 
procesebSi: ujredis mWidrod mimagrebis gaZliereba, biofilmis 
formireba da xangrZlivi kolonizacia. kvlevebma aCvenes, rom Laf genebis 
Seyvana Laf-uaryofiT mezofilur izolatebSi aZlierebda mimagrebas da 
invazias epiTelur ujredebSi, aseve xels uwyobda biofilmebis 
formirebas.[65] aeromonasebSi arsebobs morfologiurad gansxvavebuli 
ori tipis pili: mokle da magari (Cveulebrivi), romlebic dakavSirebulia 
E. coli tipi I da Pap pilebTan, aseve grZel, talRovan, IV tipis pilTan.[130] 
aRmoCenil iqna IV tipis pilis ori ojaxi: pirveli, rogorc Cans, 
Suamavlis rols asrulebs nawlavis ujredebTan mimagrebis dros da 
meore ojaxi, saxelad IV tipis aeromonasebis pili (Tap), romelsac 
akodirebs genebis klasteri tapABCD. [94,112,130] miuxedavad arsebuli 
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mtkicebulebisa, rom Bfp pilebi mniSvnelovan rols TamaSoben 
intestinalur kolonizaciaSi, amJamad ar arsebobs sando monacemebi, 
romelTa safuZvelzec Tap pils miekuTvneba identuri funqcia. [111]  
       aeromonasebSi biofilmebis ganviTareba SesaZloa regulirdebodes 
kvorumis grZnobiT.[127] saxeobebis umravlesoba Seicavs luxRI  homologs, 
romelic akodirebs acil-homoserinis laqton-damokidebul 
transkripciul aqtivators.[99] kvorumis grZnoba da laqtonis produqcia, 
rogorc Cans, aregulirebs minimum erTi aeromonasis toqsinis eqspresias 
diareul izolatSi, xolo enterotoqsinis produqcia izrdeba 
baqteriuli ujredebis simWidrovis zrdasTan erTad. [163] kuW-nawlavis 
traqtSi moxvedris Semdeg, aeromonasebi enterotoqsinuri molekulebis 
produqciis gziT iwveven: diareas, enteritebs, an gastrointestinaluri 
epiTeliumis invaziis Sedegad - dizenterias an kolits. SesaZlebelia 
enterotoqsinebisa da invaziis erTdrouli ganviTarebac. warmodgenili 
molekulebi iyofian ramdenime kategoriad, romelic Seicavs citolizur 
toqsins hemolizuri aqtivobiT da citotonur enterotoqsins. 
savaraudod, yvelaze cnobili da kargad daxasiaTebuli am toqsinebidan 
aris A. hydrophila β-hemolizini, romelic xSirad moixsenieba bernheimeris 
aerolizinad.  forebis warmomqmneli toqnisi aRmoCenilia A. hydrophila 
Stamebis 75%-Si, aseve sxva saxeobebSi: A. veronii (“A. sobria”), A. caviae, da A. 

trota.[61,75]  β - hemolizinis meore ojaxi, romelic mniSvnelovan aminomJavuri 
Tanmimdevrobis homologias avlens V. cholerae HlyA hemolizinTan, 
literaturaSi, aseve moixsenieba, rogorc AHH1.[75] HlyA hemolizi 
gavrcelebulia aeromonasis saxeobebSic, magaliTad, A. hydrophila, A. caviae, 

A. veronii, A. trota da A. jandaei.[75,177] aeromonasis mesame citotoqsiuri 
enterotoqsini Act warmoadgens meore tipis sekretirebul fora-
warmomqmnel toqsins hemolizuri aqtivobiT. [162] Act inducirebs siTxis 
dagrovebas nawlavis maryuJebSi da citokinebis produqciis gazrdiT 
astimulirebs anTebis wina reagirebas. [47]  
      cnobilia, rom aeromonasebiT gamowveul gastroenteritul 
daavadebaTa paTologiaSi sxva toqsinebi da faqtorebic monawileoben.  
identificirebulia minimum ori citotonuri toqsini: aeromonasis siTbo-
labiluri citotonuri enterotoqsini Alt  da siTbo-mdgradi citotonuri 
enterotoqsini Ast.[162] aeromonasis zogierT StamSi, magaliTad,  A. veronii 
aRmoaCines mavakuolizirebadi toqsini, romlis nawilobrivad 
gasufTavebis Sedegad aRmoCnda, rom igi warmoadgens 60 kilodaltonis 
arahemolizur enterotoqsins, moqmedebs serin-proteazas msgavsad da 
iwvevs apoptozs.[132] 
           WrilobiTi infeqciebis drosac aeromonasebs esaWiroebaT adgilze 
mimagreba, biologiuri molekulebis (cilebis) degradacia 
replikaciisTvis saWiro energiis gamosaTavisufleblad da Semdeg ufro 
Rrma qsovilebSi invazia.  inficirebis procesSi sxvadasxva faqtori 
monawileobs. aeromonasis saxeobebi gamoimuSaveben mikrobuli 
proteazebis mTel rig speqtrs (metaloproteazebi, serinis proteazebi, 
aminopeptidazebi), romlebsac SeuZliaT Sratsa da SemaerTebel 
qsovilebSi arsebuli iseTi biologiuri cilovani kompleqsebis daSla, 
rogoricaa: albuminebi, fibrinogeni, elastini da kolageni.[72,85,94,96] 
msgavsi qsovilebisa da cilebis daSlis Sedegad Tavisufldeba energia, 
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romelic gamoiyeneba Semdgomi replikaciisTvis. sakvebi wyaroebis 
amowurvis Semdeg, rodesac aeromonasebi ukve kolonizebulia, viTardeba 
qemotaqtikuri gradienti ufro Rrma qsovilebSi cilebis maRali 
koncentraciiT da zedapirul qsovilebSi - cilebis dabali 
koncentraciiT. aeromonasebis umravlesoba (80-95%) aminomJavebis, 
cilebisa an mucinis sapasuxod avlens qemotaqtikur moZraobas.[96] aseTi 
pirdapiri qemotaqtikuri reagireba iwvevs aeromonasebis swraf migracias 
kanqveSa qsovilebSi, ris Sedegadac xdeba aeromonasebis kolonizacia 
sakvebiT mdidar garemoSi. WrilobiTi infeqciebis dros aseve 
mniSvnelovan rols TamaSobs aeromonasebis kvorumis grZnoba.  

              pirveladi aeromonaseuli septicemia xdeba kuW-nawlavis traqtidan 
sisxlZarRvTa sistemaSi baqteriebis endogenuri translokaciis dros. 
meorad SemTxvevebs adgili aqvT, rodesac xdeba aeromonasebis SeWra 
inficirebuli Wrilobebidan, peritonitidan an bilialuri daavadebebis 
dros sisxlZarRvebSi. amJamad ar aris Seswavlili msgavsi daavadebebis 
progresiis modelebi. normaluri an daqveiTebuli imunitetis mqone 
TagvebSi bacilebis Seyvana SesaZloa warmoadgendes  peritonitTan 
asocirebuli meoradi baqteriemiis gonivrul simulacias. [93] 
      saqarTvelos Tbili, subtropikuli klimati xelsayrelia Vibrio da 

Aeromonas saxeobebis gamravlebisa da gavrcelebisaTvis, miT umetes Tu 
gaviTvaliswinebT msoflioSi mimdinare globaluri daTbobis tendencias. 
miuxedavad imisa, rom Vibrio  da Aeromonas  gvaris wamyvani saxeobebi 
farTodaa Seswavlili sxvadasxva qveynis wylebSi, saqarTvelos wylis 
ekosistemebSi dRemde ar yofila gamokvleuli maTi arseboba, 
biomravalferovneba da ekologia. aseve maTi gavrcelebis optimaluri 
pirobebi, rac klimatis cvlilebis procesebis fonze SesaZlo 
epidafeTqebebis prognozirebis saSualebas mogvcemda. 
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nawili II. masala da meTodebi 
 
 

Tavi 1. sakontrolo baqteriuli Stamebi 
 
      sakontrolo baqteriul Stamebad gamoiyenebodnen Vibrio-s saxeobebis 

Semdegi Stamebi: Vibrio cholerae ATCC 14035, ATCC 11623, ATCC 39315, ATCC 14048, 

ATCC 14546, Vibrio vulnificus 27562, Vibrio parahaemolyticus 17802, Vibrio metschnikovii 

700040, Vibrio fluvialis 33809, Vibrio furnissii 35016, Vibrio alginolyticus 17749, Vibrio 

mimicus 33653, Vibrio damsela, Grimontia hollisae 33564, Vibrio cincinnatiensis 35912, Vibrio 

harveyi 14126, romlebic mowodebul iqna amerikis SeerTebuli Statebidan 
bextel nacionalis mier. Aeromonas sakontrolo Stamebad gamoiyenebdnen g. 
eliavas saxelobis baqteriofagis, mikrobiologiisa da virusologiis 
institutis koleqciis Stamebi: Aeromonas caviae 399 da A. sobria 460. 

 
 

Tavi 2. wylis sinjebis aReba da damuSaveba 
 
      sinjebi regularulad grovdeboda 2006 wlis ivnisidan 2008 wlis 
noembris CaTvliT da damatebiT 2009 wlis zafxulSi (ivlisi-
seqtemberi).[90] gamokvlevebis miznisa da specifikis gaTvaliswinebiT 
sinjebis aRebis sixSire da damuSavebis procedura icvleboda. zafxulSi 
sinjebis aReba xdeboda TveSi orjer, maRali temperaturisa da 
anTropologiuri datvirTvis gamo, rac iwvevda wylis xarisxis 
gauaresebas. sinjebis aReba warmoebda dilis 11-dan SuadRis 3 saaTamde. 
sinjebs viRebdiT wylis zedapiridan 0,15-0,5 metris siRrmeze. 
erTdroulad izomeboda hidroqimiuri parametrebi, rogoricaa 
temperatura, marilianoba, wyalbadionTa koncentracia, portatuli 
multilogariTmuli mzomis gamoyenebiT (YSI 556 MPS, Yellow Springs 

Instruments, Colorado, USA). paralelurad viniSnavdiT: aminds, qars da sxva 
klimatur pirobebs.  
     sinjis aRebis dros adgilze xdeboda 100-120 litri wylis 
gafiltvra 200 da 64 mkm planqtonis badeebSi.   koncentrirebuli 
planqtonis sinji fiqsirdeboda 37%-iani formaliniT, xolo 
planqtonisgan Tavisufali wyali muSavdeboda Segrovebidan 4 saaTis 
ganmavlobaSi mikrobiologiuri parametrebis gansazRvris mizniT, rogorc 
aRwerilia hakis mier.[84]  
     gamoyofili izolatebis biomravalferovnebis, ekologiisa da 
raodenobrivi ganawilebis Seswavla xdeboda, rogorc uSualod wylis 
sinjebSi Tavisuflad mcxovreb, aseve maTi zoo- da fitoplanqtonuri 
fraqciebidan gamoyofil mikroorganizmebSi.  
      Vibrio gvaris mikroorganizmebis gamoyofis mizniT wylis nimuSebidan 
mzaddeboda oTxi tipis sinji: 

1. koncentrirebuli wylis sinji; 
2. gamdidrebuli wylis sinji; 
3. gamdidrebuli mikroplanqtonis sinji; 
4. homogenizirebuli mikroplanqtonis sinji; 
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      2.1. koncentrirebuli wylis sinjis misaRebad planqton mocilebuli 
20-50 ml (Tbili sezonis dros 20, xolo civi sezonis dros-50 ml) 
moculobis  wyali ifiltreboda 0.45 mkm polikarbonatul membranul 
filtrSi, romelic Semdeg Tavsdeboda TCBS agaris zedapirze. inkubacia 
xdeboda 370C-ze 18-24 sT.  
     2.2. gamdidrebuli wylis sinjis misaRebad 100 ml planqton 
mocilebuli wyali ifiltreboda 0.45 mkm polikarbonatul membranul 
filtrSi, romelsac Semdeg Tavsdeboda 100 ml peptonian tute wyalSi. 
inkubacia xdeboda 370C-ze 18-24 sT. sainkubacio periodis gavlis Semdeg 
sakvebi aris zedapiridan maryuJiT ixsneboda mikrobuli nazardi, 
romelic Semdeg zolebad iTeseboda TCBS agarze.  
      2.3. gamdidrebuli planqtonis sinji mzaddeboda 64mkm da 200mkm 
zomis planqtonis cal-calke CaTesviT tute peptonian wyalSi 
proporciiT 1:9. am SemTxvevaSic inkubacia xdeboda 370C-ze 18-24 sT. 
sainkubacio periodis gasvlis Semdeg sakvebi aris zedapiridan maryuJiT 
ixsneboda mikrobuli nazardi da zolebad iTeseboda TCBS agarze. 
      2.4. homogenizirebuli planqtonis sinji mzaddeboda 64mkm da 200mkm 
zomis planqtonis cal-calke CaTesviT proporciiT 1:9. xdeboda 1 ml 
planqtonis homogenizacia da CaTesva 9 ml tute peptonian wyalSi.  am 
SemTxvevaSic inkubacia xdeboda 370C-ze 18-24 sT. sainkubacio periodis 
gasvlis Semdeg sakvebi aris zedapiridan maryuJiT ixsneboda mikrobuli 
nazardi dazolebad iTeseboda TCBS agarze.   
      
 

Tavi 3. sakvebi areebi da bioqimiuri testebi 
 
 

           Vibrio da Aeromonas gvaris mikroorganizmebis gamravleba, seleqcia, 
kultivireba da identificireba xdeboda Semdeg sakveb areebze: 
       
peptoniani tute wyali  
peptoni - 10 g/l; 
natriumis qloridi - 10 g/l;  
ares pH = 8,6;  
avtoklavireba 1210C-ze 30 wT; 
      
Tiosulfat-citrat-naRvlis marilebi- saqarozas Semcveli myari are -
TCBS agari (Liofilchem, Italy) (ix. sur. 2). 
TCBS agaris fxvnili Seicavs:  
peptoni - 10 g/l; 
safuaris eqstraqti - 5 g/l; 
saqaroza - 20 g/l; 
natriumis Tiosulfati - 10 g/l; 
natriumis citrati - 10 g/l; 
naRvlis marilebi - 8 g/l; 
natriumis qloridi - 10 g/l; 
rkinis citrati - 1 g/l; 
bromTimolis lurji - 0.04 g/l; 
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Timolis lurji - 0.04 g; 
agari - 15 g; 
pH=8,6±0,2. 
avtoklavirebas ar saWiroebs. 

       
 
 
 
 
 
 
 
 
  

 
 
 
 
 
ampicilin-deqstriniani agari [73] (ix. sur. 3). 
triptoza 5 g/l; 
NaCl 3 g/l;  

KCl, 2 g/l;  

rkina-amoniumis qloridi - 0.06 g/l; 
safuaris eqstraqti 2 g/l;  
deqstrini 11.4 g/l; 
MgSO4  0.1 g/l;   

agari 13 g/l;  
pH=8.0,  

avtoklavireba 121oC-ze 15 wT; 
gagrileba 55 oC-mde;  
gagrilebis Semdeg emateba: 
ampicilini 10 mg;  
vankomicini 2 mg; 
 

 

 

 

 

 

 

 

 

 

                     

 

 
 
 

sur. 3. aeromonasebis kultivireba ampicilin   
        deqtrinian sakveb areze 

 

sur. 2. vibrionebis kultivireba TCBS    
       sakveb areze. 
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Jelatiniani agari umarilo (GA agari)  
peptoni - 4 g/l; 
safuaris eqstraqti - 1 g/l; 
Jelatini - 15 g/l; 
agari - 15 g/l;  
pH = 7.2±0.2; 
sterilizacia 121oC-ze 30 wT. 

    
3% natriumis qloridis Semcveli Jelatiniani agari (GSA agari)  
GA ares emateba 3% natriumis qloridi. 
avtoklavireba 121oC-ze 30 wT. 

 
hiu-leivsonis glukoziani are.  
peptoni - 2 g/l; 
safuaris eqstraqti - 0.5 g/l; 
natriumis qloridi - 20g/l; 
glukoza - 10 g/l 
bromkrezolis mewamuli - 0.015 g/l; 
agari - 3 g/l; 
pH = 7.4±0.2; 
mza are Camoisxmeba sinjarebSi 5 ml moculobiT; 
sterilizacia 121oC-ze 20 wT.   
TiToeuli izolatisTvis gamoiyeneba ori sinjara, romelTagan erTs 
haerisgan izolirebis mizniT sterilurad ukeTdeba vazelinis zeTis 
Txeli fena.  
dadebiTi pasuxi - feris cvlileba mewamulidan yviTelSi. 
    
luria-bertanis are (LB are)  
triptoni - 10 g/l; 
natriumis qloridi - 10 g/l; 
safuaris eqstraqti - 5 g/l; 
pH = 7.4±0.2; 
myar LB ares emateba 15 g/l agari; 
avtoklavireba 121oC-ze 30 wT;  
    
falkous dekarboqsilirebis bazaluri are.  
peptoni - 5 g/l; 
safuaris eqstraqti - 3 g/l; 
glukoza - 1 g/l; 
natriumis qloridi - 15 g/l; 
bromkrezolis mewamuli - 0.02 g/l; 
pH = 6.8±0.2; 
ares emateba gamosakvlevi aminomJavebis L-lizinis an L-ornitinis 1 %. 
momzadebuli xsnari isxmeba sinjarebSi 5 ml moculobiT. 
avtoklavireba 121oC-ze 20 wuTi.   
mikroorganizmebis kultivirebis win sinjarebs sterilurad emateboda 
vazelinis Txeli fena. 
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L-argininis dihidrolizirebis sakvlevi are.  
LB Txevadi are;  
1% - L-arginini;  
fenolis wiTeli – 2.5 mg/l;  
pH = 6,8; 
mza are Camoisxmeba sinjarebSi 5 ml moculobiT. 
avtoklavireba 121oC-ze 20 wT.   
mikroorganizmebis kultivirebis win sinjarebs sterilurad ukeTdeba 
vazelinis zeTis Txeli fena.  
 
tripton-mariliani agari (T1N1 agari)  
triptoni - 10 g/l;  
natriumis qlorid - 10 g/l; 
agari - 20 g/l; 
pH = 7.2±0.2;  
avtoklavireba 121oC-ze 30 wT. 
      
triptoniani Txevadi are natriumis qloridis sxvadasxva SemcvelobiT.  
triptoni - 10 g/l; 
natriumis qloridis Sesabamisi raodenoba (T1N0, T1N1, T1N6 T1N8).   
pH = 7.2±0.2; 
are Camoisxmeba sinjarebSi 5 ml moculobiT. 
avtoklavireba 121oC-ze 20 wT. 
 
bromkrezolis mewamulis Semcveli Txevadi bazaluri are. 
peptoni - 10 g/l; 
xorcis eqstraqti - 3 g/l; 
natriumis qloridi - 5 g/l; 
bromkrezolis mewamuli - 0.04 g/l; 
pH = 7.0±0,2; 
mza are isxmeba sinjarebSi 9 ml moculobiT. 
avtoklavireba 121oC-ze 20 wT.  
naxSirwylebis 10%-iani xsnarebi;  
avtoklavireba 110oC-ze 30 wuTi. 
mikroorganizmis inkubaciis win ares sterilurad emateba gamosakvlevi 
naxSirwylebis (L-arabinoza, laqtoza, D-manoza da saqaroza) 10%-iani 
xsnarebi proporciiT 9:1. 
haerTan kontaqtis gamosaricxad sakveb ares ukeTdeba vazelinis zeTis 
Txeli fena.  
      

      simonsis citratuli myari are (HiMedia)  
magniumis sulfati - 0.2 g/l; 
amoniumis dihidrofosfati - 1 g/l; 
kaliumis hidrofosfati - 1 g/l;   
natriumis citrati - 2 g/l; 
natriumis qloridi - 5 g/l; 
agari - 15 g/l; 
bromTimolis lurji - 0.08 g/l; 

http://www.himedialabs.com/
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pH = 6.8±0.2. 
avtoklavireba 1210C 15 wT.  
     
miuler-hintonis agari (BIO-Rad).  
saqonlis xorcis eqstraqti - 2 g/l; 
kazeinis mJavuri hidrolizati - 17.5 g/l; 
saxamebeli - 1.5 g/l;  
agari - 17 g/l;  
pH = 7.3±0.1  
avtoklavireba  121oC-ze 15 wT;  
      
    sakvebi niadagebi ZiriTadad mzaddeboda Cvens mier. zogierTi arisa 
da areebis Semadgeneli komponentebis gamowera xdeboda Semdegi 
mwarmoeblebidan: Liofilchem, Italy; Sigma-Aldrich; BD, France; BD, USA; Acros; EMD; 

Calbiochem; HiMedia; BIO-Rad;  
 
     citoqrom C oqsidaza-aqtivobis dadgena BIO-Rad oqsidaza diskebis 
gamoyenebiT. 18-24 saaTiani nazrdi aredan, romelic ar Seicavs 
fermentaciis unaris mqone naxSirwyals (GA, GSA) gadaitaneba 
fiziologiuri xsnariT dasvelebul BIO-Rad oqsidaza diskze. gadatana 
xdeba steriluri xis aplikatoruli CxiriT. ar gamoiyeneba nikel-
qromiani maryuJi. dadebiTi reaqciis SemTxvevaSi 10 wamis ganmavlobaSi 
diskze moTavsebuli kulturis garSemo xdeba lurji Seferilobis 
ganviTareba. 
     API-20 NE testis nakrebi (bioMerieux, Inc., Hazelwood, MO) gamoiyeneba 
nawlavuri baqteriebis saidentifikaciod. uzrunvelyofs ra ojaxis 
Enterobacteriaceae CaTesvisa da Sesabamisi testis pasuxebis wakiTxvis martiv 
gzas. API 20 NE saidentifikacio sistema Sedgeba 20 mikrosinjarisagan, 
romelSic moTavsebulia niadagi da substrati. Stamebis identificireba 
xdeba feradi reaqciebis SejerebiTa da specialur sarkvevSi 
mniSvnelobis naxviT. xdeba reaqciebis gardaqmna Svid cifrian kodSi, 
romelsac ewodeba analitikuri profilis indeqsi, saidanac warmosdgeba 
"API" inicialebi.     
     Stamebis Senaxva -800 C-ze macivarSi. Sesanaxad SerCeul izolatebs 
vzrdidiT 2 ml LB bulionSi. inkubacia 18-24 sT 370C-ze. 0.5 ml nazrds 
emateba 0.5 ml steriluri 50% glicerinis xsnari da inaxeba -800C-ze 
macivarSi Semdgomi saindentifikacio testebis Casatareblad.  
     antimikrobuli mgrZnobelobis dadgena xdeboda kibri-baueris 
antibiotikuri testiT (KB testi an antibiotikuri mgrZnobelobis disk-
difuziis meTodi). gamoyenebul iqna 15 ZiriTadad gamoyenebadi 
antibiotikebi: streptomicini (S) 10 mkg, ampicilini (A) 10 mkg, 
tetraciklini (T) 30 mkg, trimetoprimi (Tr) 10 mkg, gentamicini (G) 10 mkg, 
ciprofloqsacini (Cf) 5 mkg, kanamicini (K) 30 mkg, sulfadiazini (Sz) 300 mkg, 
eriTromicini (E) 15 mkg, doqsiciklinis hidroqloridi  (Do) 30 mkg, 
imipenemi (I) 10 mkg, cefazolini (Cz) 30 mkg, qloramfenikoli (C) 30 mkg, 
furazolidoni (Fx) 50 mkg, polimiqsin - B (Pb) 50 erTeuli. antibiotikebis 
mimarT mgrZnobelobis Sefaseba xdeboda disk-difuziis meTodiT. miuler-
hintonis agarze gamoiyeneboda momdevno koncentraciis TiTo diski. 

http://www.biomerieux.com/servlet/srt/bio/portail/home
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Sedegebis daregistrireba da klasifikacia xdeboda sayovelTaod 
miRebuli meTodologiis (CLSI-klinikuri da laboratoriuli 
standartebis instituti) mixedviT mgrZnobelobis Semdeg tipebad: 
mgrZnobiare (S), saSualod mgrZnobiare (I) da rezistentuli (R).  
  
 

Tavi 4. morfologiis Seswavla 
 

 
    4.1. gramis wesiT SeRebva xdeboda Difco, Gram Stain Kit mwarmoebelis 
gamoyenebiT. 
    4.2. baqteriebis morfologiis Seswavla xdeboda sinaTlis 
mikroskopis UKA TECHNIC Professional Microscope gamoyenebiT.  
     
 
 
 

Tavi 5. dnm diagnostika - polimerazuli jaWvuri reaqcia 
 
 
     5.1. standartuli pjr. 
   Stamebidan dnm-s gamoyofa xdeboda specialuri nakrebiT (DnNeasy  Blood 

and Tissue Kit (250)  Cat.N69506). mwarmoeblis mier mowodebul meTodikaze 
dayrdnobiT. 
   dnm-s gamosayofad gamoiyeneboda LB  areze kulturis 24 sT-iani 
nazrdi. 
   dnm-s koncentraciis gansazRvrisTvis gamoiyeneboda Spectronic Genesys  10 

Bio aparati.  
aparati mowmdeboda specialuri gamrecxi buferiT, Semdeg xdeboda 2 mkl 
dnm-s Setana. warmodgenili aparatiT isazRvreboda: dnm-s koncentracia 
mg/ml da sisufTave. 
dnm-s moculobis gansazRvrisTvis gamoiyeneba Semdegi formula 
 
        20 mg/ml X 100 ml       2000 
V=  --------------------------------------  =  -------  ml 
 
             C mg/ml              C 

 
C - dnm-s koncentracia. 

 
   oligonukleotidur praimerTa wyvilebis SeZena xdeba komerciulad. 
nakrebi xsnarebi mzaddeba saboloo koncentraciiT 100 mkM da inaxeba -20 

oC-ze. pjr-sTvis samuSao nakrebi zavdeba 20 mkM-mde. 
 pre-pjr narevis momzadeba ix. cxrili 1. 
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                   cxrili 1. pre-pjr narevis momzadeba. 

 
meTodika 25 mkl sareaqcio moculobisTvis 
1. dnm-s ganzaveba wyliT (10 ng/mkl). Senaxva -20 oC-ze (Tu maSinve ar xdeba 
gamoyeneba) 
2. pre-pjr narevis, samuSao praimerebis narevisa da dnm-s nimuSis 
galRoba.  
3. pjr danadgaris amuSaveba (MJ PT-200) 40C-ze (programa 
MAIN/ICE/ICEBUCKET). 
4. 5 mkl dnm nimuSis xsnari nawildeba TiToeul 50 mkl pjr sinjaraSi. 
negatiuri kontroli - bolo sinjaraSi 5 mkl wylis damatebiT. 
5. sinjarebi Tavsdeba pjr-s winaswar 4 oC-ze dayenebul ciklSi. 
6. ZiriTadi narevis momzadeba xdeba Semdegnairad (Taq polimerazas 
garda): 

 
sinjarebis  
raodenoba 

pre-pjr 
narevi praimeri A praimeri B 

MQ 
wyali 

Taq 
polimeraza 

1 10 1 1 8 0.125 
4 40 4 4 32 0.5 
8 80 8 8 64 1 
12 120 12 12 96 1.5 
16 160 16 16 128 2 
32 320 32 32 256 4 
40 400 40 40 320 5 

        cxrili 2. pjr-is ZiriTadi narevis momzadeba. 
 
 7. narevi Tavsdeba yinulSi da emateba Taq polimeraza.  
 8. 20 mkl ZiriTadi narevi nawildeba TiToeul sinjaraSi. pjr-s 
sinjarebi   
   Tavsdeba blokSi. 
 10. sabolood xdeba pjr programis gaSveba. 
  
multipleqsuri da standartuli pjr-s SemTxvevaSi markerad 
gamoiyeneboda markeri 100bp zomis mqone, xolo dadebiT kontrolad 
standartuli Stamis dnm; uaryofiT kontrolad - wyali. 
     pjr produqtis gaSveba xdeboda 1.5% agarozas gelze. amisTvis 1.5 g 
agarozas geli ixsneboda 100 ml TAE buferSi. 100 V forezis 
xangrZlivobaa 3 saaTi. 
 
     5.2. kolagenaza-samizne  multipleqsuri pjr Catarda V. 
parahaemolyticus da V. alginolyticus-ze. gamoiyeneboda komerciulad SeZenili da 
SerCeuli oligonukelotiduri praimeruli wyvilebi:                       

Taqx10 buferi 250mkl 

DNTP(25 mkmoluri  narevi) 20mkl 

Milli-Q wyali 730mkl 
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    V. alginolyticus-sTvis VA-F (5’-cga  gta  cag  tca  ctt  gaa agc  c-3’, mdebareoba 1526 
1547-is CaTvliT) da VA-R (5’-cac aac aga act cgc gtt acc- 3’  mdebareoba 2242 2263-is 
CaTvliT), warmoqmnian ra 737bp fragments.  
  V. parahaemolyticus-sTvis VP-F (5’-gaa agt tga aca tca tca gca cga-3’, mdebareoba 
93  116-is CaTvliT) da VP-F (5’-ggt cag aat caa acg ccg-3’,  mdebareoba 347 364-is 
CaTvliT), romelic amplificirebs 271 bp regions. 
      5.3. praimerebis specifikuroba. oligonukleotiduri praimerebis 
samizne genTan specifikurobis Sesafaseblad, pjr analizi Semdegnairad 
warimarTa: pjr analizi Sesrulda saerTo moculobiT 25 mkl: 12,5 mkl 
HotStarTaq  ZiriTadi miqsi, romelic damzadebulia: 2,5 erTeuli dnm 
polimeraza yoveli reaqciisTvis,  0,2 milimoluri dntf, pjr buferi (1,5  
milimoluri  MgCl2) 0,5 mkmoluri TiToeuli praimeri da 1 mkl dnm. narevi 
moTavsebul iqna masterciklerebSi (ependorfebSi)  sawyisi saaqtivacio 
safexurze 950C-ze 15 wT, Semdeg denaturaciis 35 cikli 940C-ze 30 wT, 
praimerebis dnm-Tan dakavSireba 570C-ze 30 wT da gagrZeleba (eqstencia) 
720C-ze 60 wT da saboloo eqstencia 720C-ze 5 wT. 

 
 

Tavi 6. kompiuteruli analizebi 
 
 6.1. monacemTa analizi.  
   yvela wylis testi TiToeuli nimuSisTvis Catarda sam egzemplarad.  

ricxvebi TiToeuli cvladisTvis gasaSualoebulia TiTo mniSvnelobis 
Sesaqmnelad mocemuli sinjis aRebis TariRisTvis. garda amisa, 
gamoangariSda saSualo mniSvneloba da standartuli gadaxra. [90] 

   statistikuri analizebi Sesrulda 2007 wlis MS Excel statistikuri 
instrumentebis nakrebis gamoyenebiT, gansakuTrebiT variaciebis analizi 
(ANOVA) da mravlobiTi regresiis analizi. yvela korelacia (Pearson’s r) 

mniSvnelovnad miCneul iqna 0.05 doneze. [90] 
     V. parahaemolyticus-is sadeteqcio prognozirebadi modelebis 

gansazRvrisTvis sinjebis Segrovebis dros Caweril garemo parametrebs 
(ganmartebiTi cvladi) da V. parahaemolyticus-is arseboba/ar arsebobas 
(sapasuxo cvladi) Soris xdeboda urTierTqmedebis Semowmeba. garemo 
parametrebi Sefasda ganmartebiT cvladebad monacemTa mopovebis 
momentebs Soris optimaluri drois Sualedebis gansazRvriT. 
gamoyenebul iqna jakobsisa da banakaris meTodebi.[89,31] binarul 
lojistikuri regresiis analizSi gansxvavebebis absoluturi 
mniSvnelobebi warmoadgendnen ganmartebiT cvladebs. asociaciis yvela 
zomisTvis mniSvnelovnad miCneul iqna P≤0.05. statistikuri analizebi 
Sesrulda R da SAS programebis gamoyenebiT. [71] 

  6.2. bioqimiuri identifikaciis algoriTmiT aRwera. savaraudo Vibrio 

da Aeromonas izolatebis bioqimiuri identificirebisa da saxeobebis 
Semdgomi gansazRvrisaTvis bioqimiuri sqemis safuZvelze, romelic 
SemuSavda berjis saxelmZRvanelos gamoyenebiT,[64] Seiqmna camet 
parametrze dafuZnebuli algoriTmi, romelic moicavda: seleqtiur 
niadagebze zrdas, naxSirwylebisa da aminomJavebis 
fermentacia/moxmarebas. algoriTmiT xdeboda eqsperimentuli Sedegebis 
Sedareba Vibrio da Aeromonas cnobil, kargad daxasiaTebul standartul 
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saxeobebTan. Vibrio da Aeromonas izolatebis Tvisebebis sakontrolo 
StamebTan damTxvevis SemTxvevaSi xdeboda afinurobis gamoTvla 
sxvadasxva wonis faqtoris gamoyenebiT gansxvavebuli bioqimiuri 
parametrebisTvis (P, [P]).   
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nawili III. kvlevis Sedegebi 
 

 
Tavi 1. wylis sinjebis aReba da  damuSaveba 

 
       

    Savi zRvis sanapiro zolSi sul Catarda 35 eqspedicia, aRebuli iqna 
136 nimuSi. sinjebis aReba xdeboda Savi zRvis sanapiro zolis 4 
wertilSi. oTxi sinjis wertilidan ori – sufsa da Woroxi – 
warmoadgenen estuariebs. sufsis sinjis aRebis adgili mdebareobs 
mdinare sufsis piras, foTis portsa da sufsis navTobterminalTan 
axlos. Woroxis sinjis adgili mdebareobs mdinare Woroxis Sesasvleli 
wertilidan 100 m CrdiloeTiT (sur. 4).  
    nimuSebis pirvelad damuSavebas vawarmoebdiT q. baTumis Savi zRvis 
monitoringis institutis laboratoriaSi. 
                                            

 
 
 

        sur. 4. sinjis aRebis adgilebi saqarTvelos Savi zRvis sanapiro zolSi.[97] 
 
 

qvemoT CamoTvlilia Savi zRvis sanapiroze sinjebis aRebis wertilebi  
maTi GPS koordinatebis miTiTebiT: 
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        mdinare Woroxis SesarTavi   N410 36’ 1760 E 410 34’ 1080  
N         
        baTumis bulvaris sanapiro   N410 38’  552 0 E410 37’ 6170  
  E   
        mwvane koncxis sanapiro      N410 44’ 142 0E410 41’ 4800  
 
        mdinare sufsis SesarTavi    N420  00’ 773 0E 410 45’ 0590  
 

 
    aseve Seswavlil iqna sami mravalfunqciuri mtknari wylis 

rezervuari (ix. sur. 5): Tbilisiს zRva, romelic warmoadgens rekreaciul 
zonas da gamoiyeneba sasmeli wylisTvis, lisis tba - rekreaciul zona 
da meTevzeoba, kumisis tba - rekreaciuli zona, meTevzeoba da irigacia.  
 
sinjebis aReba xdeboda TiToeuli tbis ori adgilidan: 
 

 
 
sur. 5. Tbilisis siaxloves arsebuli wyalSemkrebi adgilebis: Tbilisis 
zRvis, lisisa da kumisis tbis ruka. rukaze warmoadgenilia, Cvens mier 
Seswavlili wylis rezervuarebis bunebrivi mcire Senakadebi da xelovnuri 
kvebis wyaroebi (mag; Tbilisis zRvis ioris arxi da kumisis tbis algeTis 
arxi) naCvenebi ar aris, radganac nawilobriv miwisqveS mdebareoben. [90] 
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qvemoT CamoTvlilia mtknari da momlaSo wyalsatevebidan sinjebis aRebis 
wertilebi  maTi GPS koordinatebis miTiTebiT: 

     
kumisis tba:  1. -N  41 35.1530E 044 51.5910, 

                             2. - N 41 34.8390E 044 51.3040; 

 
 
lisis tba: 1. - N 41 44.4400E 044 44.2610, 

                        2. - N 41 44.4830E 044 44.3260; 

 

Tbilisis zRva 1. -N  41 46.1500E 044 48.9040, 

                                 2. - N 41 45.7650E 044 50.3080. 

 
 
 

 
Tavi 2. wylis sinjebidan Vibrio da Aeromonas gvaris mikroorganizmebis 

gamoyofa da fenotipuri identificireba 
 
 

      saqarTvelos Savi zRvis sanapiro zolisa da Tbilisis mimdebare 
mtknari wylis wyalsatevebidan (Tbilisis zRva, lisisa da kumisis tbebi) 
Segrovda 2092 sakvlevi baqteriuli izolati. gamoyofili Vibrio gvaris 
izolatebis umetesoba (85%) Segrovda wlis Tbil periodSi (maisi- 
oqtomberi), xolo mcire nawili (15%) civ TveebSi (noemberi-aprili). 
aeromonasebi ufro metad gavrcelebulni aRmoCndnen Semodgoma-
gazafxulis temperaturul pirobebSi. izolatebis SedarebiT meti 
raodenoba gamoiyofoda koncentrirebuli da gamdidrebuli wylis 
sinjebidan mikroplanqtonis gamdidrebul da homogenizirebul sinjebTan 
SedarebiT. 1869 Stami identificirda rogorc Vibrio-s saxeoba, xolo 223 – 
Aeromonas-is saxeoba. identificirebuli Vibrio-s saxeobebidan umravlesoba 
(62%) miekuTvna klinikurad mniSvnelovan saxeobebs (V. cholerae, V. 

parahaemolyticus, V. vulnificus, V. alginolyticus da sxv.). izolatebis saerTo ricxvis 
1/3 Seadgina arapaTogenurma saxeobebma, romelTa mcire nawilis 
identificireba moxda saxeobis doneze (V. pelagius, V. campbellii, V. splendidus, V. 

natriegens da sxva). [137] (ix. cxrili 3). 
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      cxrili 3. vibrionebisa da aeromonasebis raodenobrivi ganawileba.  

           

 

           Vibrio da  Aeromonas-is gvaris saxeobebis saidentifikaciod berjis 
saxelmZRvanelos safuZvelze Seiqmna Vibrio-sa da  Aeromonas-is saxeobebis 

efeqturi saidentifikacio sqema (ix. cxrili 4,5,6,7). cxrili N6 da 7 
mocemulia gamoyofili izolatebis bioqimiuri identifikaciis detaluri 
Tanmimdevroba. 
 
 
 
 

2.1. wylis sinjebidan Vibrio gvaris mikroorganizmebis gamoyofa da 
fenotipuri identificireba 

 

        Vibrio da Aeromonas gvaris SedarebiT mokle da efeqturi 
identifikaciisTvis SemuSavebul iqna bioqimiuri sqema (ix. cxrili 5 da 7).  
        Vibrio gvaris mikroorganizmebis gamoyofis mizniT wylis nimuSebidan 
mzaddeboda oTxi tipis sinji: koncentrirebuli da gamdidrebuli wylis, 
gamdidrebuli da homogenizirebuli mikroplanqtonis sinjebi. sinjebs 
gasamdidreblad emateboda tute peptoniani wyali, romelic maRali 
tutianobis gamo Vibrio da Aeromonas  gvaris mikroorganizmebis 
gamamdidrebel ares warmoadgens. peptoni - proteinebis enzimuri 
gadamuSavebis produqti - naxSirbadis, azotis, vitaminebisa da 



 53 

mineraluri nivTierebebis wyaroa, xolo natriumis qloridi aregulirebs 
osmosur balanss. 
   sinjebidan miRebuli masalis identifikaciisa da fenotipuri 
daxasiaTebis mizniT Catarda Semdegi testebi: 

 gaTesva seleqtiur areebze (TCBS agari, T1N1 agari); 

 Jelatinis moxmareba (Jelatinze zrda, hidrolizi); 

 natriumis qloridis sxvadasxva koncentraciis moxmareba (0%, 6%, 
8%); 

 citoqrom C oqsidazas warmoqmna; 

 D-glukozis oqsidacia da fermentacia; 

 natriumis citratis moxmareba; 

 aminomJavebis: L-lizinisa da L-ornitinis dekarboqsilireba, L-
argininis dihidrolizireba; 

 naxSirwylebis fermentacia (saqaroza, laqtoza, D-manoza, L-
arabinoza);  

    gamdidrebuli sinjidan maryuJiT xdeboda zedapiruli nazrdis aReba, 
radganac Vibrio gvaris mikroorganizmebs axasiaTebT zedapiruli zrda. 
nazrdi Semdeg iTeseboda TCBS agarian finjnebze. aeromonasebis 
gamoyofis mizniT nazrdi iTeseboda ampicilin-deqtriniani agaris 
finjnebze. msgavsi procedurebi tardeboda koncentrirebuli sinjebis 
SemTxvevaSic, sadac xdeboda ukve calkeuli koloniebis gaTesva.  
            Vibrio gvaris mikroorganizmebis gamravleba, seleqcia, kultivireba 
da identificireba xdeboda qvemoT mocemul sakveb areebze.  
            TCBS agari warmoadgens seleqtiur sakveb ares Vibrio gvaris 
mikroorganizmebisTvis.[26] igi Seicavs saqarozas, romlis fermentaciis 
Sedegad warmoiqmneba mJava. mJavas idetifikacia xdeba sakveb areSi 
arsebuli indikatorebis bromTimolis lurjisa da Timolis lurjis 
saSualebiT. mikroorganizmebis zrdis Sedegad sakvebi are iRebda yviTel, 
mwvane an lurj Seferilobas, rac ganasxvavebda Vibrio gvaris saxeobebs 
erTmaneTisgan. aravibrio saxeobebis SemTxvevaSi warmoiqmneboda 
gogirdwyalbadi da niadagi iRebda Sav fers. TCBS sakveb areSi arsebuli 
peptoni da safuaris eqstraqti warmoadgenen azotis, vitaminebisa da 
aminomJavebis wyaros. sakveb areSi arsebuli naRvlis marilebi 
uzrunvelyofen gram-dadebiTi mikroorganizmebis inhibirebasa da 
koliformebis supresias. natriumis Tiosulfati warmoadgenda gogirdis 
wyaros, romelic rkinis citratTan kombinaciiT iwvevs gogirdwyalbadis 
warmoqmnis deteqcias. sakvebi aris tute pH xels uwyobs vibrionebis 
gamravlebas da Trgunavs sxva mikroorganizmebis zrdas. TCBS agaris 
Semcveli finjnebidan SeirCeoda yviTeli, mwvane da zeTisxilisferi 
koloniebi. unda aRiniSnos, rom Vibrio gvaris mikroorganizmebisTvis 
seleqtiur TCBS agarze aseve izrdeba Aeromonas gvaris warmomadgenlebic. 
cxrilidan 4-dan Cans, rom TCBS agarze yviTeli feris koloniebs 
warmoqmnidnen Vibrio gvaris Semdegi saxeobebi: V. cholerae, V. metschnikovii, V. 

cincinnatiensis, V. fluvialis, V. furnissii, V. alginolyticus, xolo mwvane feris koloniebs 
iZleodnen Semdegi saxeobebi: V. mimicus, G. (Vibrio) holisae, Ph. (Vibrio) damsela, V. 

vulnificus. V. harveyi koloniebs SeeZloT mieRoT rogorc mwvane, aseve 

http://en.wikipedia.org/wiki/PH
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yviTeli Seferiloba. V. parahaemolyticus koloniebi ZiriTadad mwvanea, magram 
iSviaTad SeiZleba iyos lurji ferisac. 
      sqemis mixedviT gamoyofili izolatebi Vibrio gvaris baqteriebis 
kultivirebisTvis Semdeg iTeseboda T1N1 agarze  (ix. cxrili 5). sakveb 
areSi Semavali triptoni, romelic kazeinis pankreatuli gadamuSavebis 
produqtia, Seicavs: aminomJavebs, vitaminebsa da mineralur nivTierebebs.    
      yoveli sinjidan xdeboda saSualod 10 koloniis aReba. amrigad, 
TiToeuli saitidan sawyisi izolatebis raodenoba Seadgenda ormocs. T1N1 
agarze gazrdili Stamebis sufTa kulturebis misaRebad iTeseboda 
luria-bertanis areze (LB sakvebi are).  
      Jelatinazas warmoqmnisa da natriumis qloridis moxmarebis 
saWiroebis gansazRvrisaTvis yoveli Stami iTeseboda GA da GSA sakveb 
areze. ferment Jelatinazas deteqcia xdeboda koloniis garSemo 
gamWvirvale gvirgvinis arsebobiT. GA sakveb areze zrdis SemTxvevaSi 
mikroorganizmi ar moixmarda marils, xolo GSA sakveb areze zrdis 
SemTxvevaSi - moixmarda 3%-ian natriumis qlorids. aRsaniSnavia, rom 
Vibrio gvaris yvela klinikuri saxeoba izrdeboda Jelatinian agarze. 
Jelatinis hidrolizs ZiriTadad (90%) axdendnen Semdegi saxeobebi: V. 

mimicus, V. metschnikovii, V. fluvialis, V. vulnificus, V. natriegens, V. nereis da V. Pelagius, 

xolo Jelatinazas yvela SemTxvevaSi (100%) warmoqmnidnen Semdegi 
saxeobebi: V. cholerae, V. alginolyticus, V. parahaemolyticus, V. splendidus, V. campbellii, V. 

fischeri, V. nigripulchritudo, V. orientalis. Jelatinis hidrolizs ar axdenen: V. 

cincinnatiensis, G.(Vibrio) holisae, Ph. (Vibrio) damsela, V. harveyi. 

      citoqrom C oqsidazas warmoqmnis saidentifikaciod gamoiyeneba 
N,N,N′,N′-tetrameTilen-p-fenilendiaminiT an N,N-dimeTil- p-

fenilendiaminiT gaJRenTili diskebi.[148]  oqsidaza - dadebiT 
mikroorganizmebs gaaCniaT citoqrom oqsidaza an indofenol oqsidaza.[86] 
warmodgenili oqsidazebi axorcieleben eleqtronebis transports 
donori naerTebidan (NADH) eleqtronebis aqceptorebze (Cveulebriv 
Jangbadi). testis reagenti N,N,N′,N′-tetrameTilen-p-fenilendiaminis 
dihidroqloridi ferment oqsidazasTvis warmoadgens eleqtronebis 
xelovnur donors. daJanguli reagenti warmoqmnis ferad naerTs - 
indofenol lurjs. citoqromis sistema, Cveulebriv, gvxvdeba mxolod 
aerobul organizmebSi, romlebic Jangbads iyeneben wyalbadis saboloo 
receptorad.  am metabolizmis saboloo produqtia wyali an wyalbadis 
zeJangi.[128] oqsidaza-aqtivobis testis dros gamoiyeneboda BIO-Rad 
oqsidaza diskebi da 18-24 saaTiani kulturis nazardi iseTi aredan, 
romelic ar Seicavda fermentaciis unaris mqone naxSirwyals (GSA, GA). 

dadebiTi Sedegis SemTxvevaSi kulturis garSemo 10 wamis ganmavlobaSi 
warmoiqmneba lurji konturi. Cvens mier Seswavlil Vibrio gvaris 
saxeobebs Soris oqsidaza uaryofiTi iyo mxolod V.  metschnikovii. 
      D-glukozis fermentaciis meqanizmis dasadgenad yoveli izolati 
CxvletiT iTeseboda hiu-leivsonis glukozian areSi. TiToeuli 
izolatisTvis gamoiyeneboda ori sinjara, romelTagan erTs, haerisgan 
izolirebis mizniT, sterilurad ukeTdeboda vazelinis zeTis Txeli 
fena. hiu-leivsoni warmoadgens seleqtiur sakveb ares, romelzec 
mikroorganizmebis kultivirebisas D-glukozis moxmareba ganixileba ori 
meqanizmiT: D-glukozis fermentacia (zeTmosxmuli sinjara)  an D-
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glukozis daJangva (uzeTo sinjara). dadebiTi pasuxis deteqcia xdeba 
feris cvlilebiT mewamulidan yviTelSi. Vibrio gvaris yvela saxeoba 
axdenda D-glukozis fermentacias orive meqanizmiT. Sedegad varCevdiT 
iseT mikroorganizmebs, romlebic orive sinjaraSi kultivirebisas 
warmoqmnidnen yviTel fers, rac mJavas warmoqmnis mauwyebeli iyo.  
      simonsis citratuli myari sakvebi are gamoiyeneba mikroorganizmebis 
unaris gamosavlenad moixmaren Tu ara natriumis citrats, rogorc 
naxSirbadis wyaros. sakvebi aris moxmarebis Sedegad feri icvleba 
mwvanedan lurjSi, rac tute reaqciaze miuTiTebs. Sedegebma aCvena, rom 
natriumis citrats 100%-iT moixmarda saxeobebis umravlesoba: V. cholerae, V. 

mimicus, V. fluvialis, V. splendidus, V. natriegens, V. nigripulchritudo, V. orientalis, V. pelagius. 

90% dadebiTi Sedegi hqonda Semdeg saxeobebs: V. metschnikovii, V. cincinnatiensis, 

V. vulnificus, V. campbellii. natriumis citrats ar moixmarda Vibrio gvaris 
Semdegi saxeobebi: G.(Vibrio) holisae, Ph. (Vibrio) damsela, V. alginolyticus, V. 

parahaemolyticus, V. harveyi, V. fischeri.  
     triptoniani Txevadi are natriumis qloridis sxvadasxva 
SemcvelobiT (0%, 6%, 8%) gamoiyeneba mikroorganizmis mier 
kultivirebisas moxmarebuli marilis raodenobis dasadgenad. dadebiT 
kontrolad gamoiyeneba nazrdi triptonian Txevad areSi, romelic 
Seicavs 4%-ian natriumis qlorids. inkubacia xdeboda 35-370C-ze 18-24 sT. 
dadebiTi Sedegi isazRvreboda simRvrivis warmoqmniT. savarudo V. cholerae, 

V. mimicus da V. metschnikovii izolatebi  izrdebodnen 1%-ian natriumis 
qloridis Semcvel areSi. 6%-iani natriumis qloridis Semcvel Txevad 
areSi izrdeboda yvela saxeoba (90-100%), garda V. fischeri. halofiluri 
Vibrio gvaris saxeobebi (V. alginolyticus, V. nereis da V. orientalis, V. parahaemolyticus, 

V. metschnikovii, V. cincinnatiensis, V. fluvialis da V. pelagius) izrdebodnen 8%-iani 
natriumis qloridis Semcvel sakveb areSi. warmodgenil sakveb areSi 
saerTod ar izrdebodnen Semdegi saxeobebi: V. cholerae, V. mimicus, G.(Vibrio) 

holisae, Ph. (Vibrio) damsela, V. vulnificus, V. harveyi, V. fischeri  da V. nigripulchritudo. 
     falkous dekarboqsilirebis bazaluri sakvebi aris saSualebiT 
dgindeba mikroorganizmebis mier aminomJavebis dekarboqsilirebis unari. 
mikroorganizmebiT kultivirebis Semdeg sinjarebs sterilurad ukeTdeba 
vazelinis Txeli fena. D-glukozis fermentaciis dros sakvebi aris pH 
mcirdeba da mewamuli feri icvleba yviTeli feriT. Tu mikroorganizmi 
warmoqmnis Sesabamisi aminomJavas dekarboqsilazas, axdens aminomJavas 
dekarboqsilirebas, ris Sedegadac miiReba aminebi,  sakvebi ares pH 
izrdeba da feri yviTlidan gadadis bac an muq mewamul ferSi. aminomJava 
L-lizinis dekarboqsilirebiT miiReba kadaverini. kontrols warmoadgens 
mikroorganizmis kultivireba bazalur areSi, romelic ar Seicavs 
aminomJavas. 
      L-argininis dihidrolazas sakvlevi testis inkubacia xdeboda 35-
370C-ze 18-24 sT. L-arginini mikroorganizmis mier warmoqmnili hidrolazas 
moqmedebiT gardaiqmneba L-ornitinad, romelic Semdgom 
dekarboqsilirdeba putriscinamde. dadebiTi Sedegis dros warmoiqmneba 
vardisferi Seferiloba. L-arginin dihidrolazas testze Vibrio gvaris 
saxeobebis umravlesobis SemTxvevaSi uaryofiT Sedegs viRebdiT. 
dadebiTi Sedegi qondaT Semdeg saxeobebs: Ph. (Vibrio) damsela, V. fluvialis, V. 

metschnikovii, V. splendidus da V. orientalis.   
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     aminomJavebis: L-lizinisa da L-ornitinis dekarboqsilirebis testis 
dros Sedegebis wakiTxva xdeboda meoTxe dRes.  L-lizinis 
dekarboqsilirebas axdendnen Semdegi saxeobebi: V. cholerae, V. mimicus, Ph. 

(Vibrio) damsela, V. alginolyticus, V. parahaemolyticus, V. harveyi da V. vulnificus, V. 

metschnikovii, V. cincinnatiensis, V. orientalis. L-ornitinis dekarboqsilirebas Vibrio 
saxeobebis umravlesoba ar axdenda, xolo dadebiTi pasuxi testze 
hqondaT Semdeg saxeobebs: V. cholerae, V. mimicus, V. parahaemolyticus, V. alginolyticus 
da V. vulnificus. 
     bromkrezolis mewamulis Semcveli Txevadi bazaluri aris 
saSualebiT dgindeba mikroorganizmis mier naxSirwylebis fermentaciis 
unari. sakveb ares CaTesvamde sterilurad emateba 1% gamosakvlevi 
naxSirwyali, xolo CaTesvis Semdeg - vazelinis zeTis Txeli fena. 
fermentaciis Sedegad ares pH mcirdeba, rac iwvevs feris gadasvlas 
mewamulidan yviTelSi. Cvens mier gamokvleuli iqna Semdegi 
naxSirwylebis fermentacia: saqaroza, laqtoza, D-manoza da L-arabinoza. 
saqarozas fermentacias axdendnen Semdegi saxeobebi: V. cholerae, V. 

metschnikovii, V. cincinnatiensis, V. fluvialis, V. alginolyticus, V. natriegens, V. nereis da V. 

orientalis, V. harveyi da V. splendidus. manozas fermentacias axdenda TiTqmis 
yvela saxeoba, garda V. fischeri, V. nereis da V. nigripulchritudo. laqtozas 
fermentacias ar axdendnen araklinikuri Vibrio gvaris saxeobebis 
umravlesoba: V. splendidus, V. natriegens, V. campbellii, V. fischeri, V. nereis da V. 

orientalis, V. pelagius. naxSirwyal L-arabinozas fermentacias ZiriTadad ar 
axdenen Vibrio gvaris saxeobebis umravlesoba, garda Semdegi saxeobebisa: V. 

cincinnatiensis, G.(Vibrio) holisae da V. natriegens, V. parahaemolyticus.  

        V. cholerae da V. mimicus bioqimiuri niSan-Tvisebebis mixedviT gvanan 
erTmaneTs. unda aRiniSnos, rom mxolod es ori saxeoba 100%-iT izrdeba 
1% natriumis qloridis Semcvel triptonian Txevad areSi. warmodgenili 
saxeobebis gansxvaveba xdeboda naxSirwyal saqarozas fermentaciis 
unariT. gamomdinare iqidan, rom V. cholerae axdens saqarozas fermentacias, 
V. mimicus-sgan gansxvavebiT, TCBS agarze koloniebi gansxvavdebodnen feris 
mixedviT. kerZod, V. cholerae koloniebi iyo yviTeli feris, xolo V. mimicus - 

mwvane. miuxedavad amisa, saboloo dadastureba xdeboda naxSirwylebis 
fermentaciis testis pasuxebis miRebis Semdeg. V. cholerae izolatebs 
SeiZleba ar moexdinaT manozas fermentacia, xolo V. mimicus izolatebs - 
laqtozas fermentacia. oqsidazas testze uaryofiTi pasuxis miRebisas 
vvaraudobdiT V. metschnikovii-s. ZiriTadi ganmasxvavebeli V. cincinnatiensis da 

G. (Vibrio) holisae Soris aRmoCnda saqarozas fermentaciis unari, rac 
gamoixateboda rogorc TCBS agarze koloniebis feris gansxvavebiT (V. 

cincinnatiensis - yviTeli koloniebi, xolo G. (Vibrio) holisae - mwvane koloniebi), 
aseve saqarozas fermentaciis testiT. V. alginolyticus da V. parahaemolyticus 
ganmasxvavebeli mTavari bioqimiuri niSan-Tviseba iyo saqarozasa (100%) da 
L-arabinozas (90%) fermentacia. sawyisi gansxvaveba erTmaneTisgan xdeboda 
TCBS agarze. V. alginolyticus warmoqmnida yviTeli feris koloniebs, xolo V. 

parahaemolyticus - mwvane koloniebs. zogierT SemTxvevaSi V. parahaemolyticus 

warmoqmnida lurji feris koloniebs. naxSirwyal L-arabinozas 
fermentacias ar axdenda V. alginolyticus, maSin rodesac V. parahaemolyticus 

umetes SemTxvevaSi (90%) iyo dadebiTi. Ph. (Vibrio) damsela gansxvavdeboda V. 
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vulnificus da V. harveyi izolatebisgan L-argininis dihidrolazas arsebobiT. V. 

harveyi izolatebi gansxvavebiT V. vulnificus izolatebisgan, moixmardnen 
saqarozas (90%) da ar gaaCndaT L-ornitin dekarboqsilaza. 
      arapaTogenuri Vibrio saxeobebs Soris mkveTrad gamoxatuli 
bioqimiuri profili gaaCnda V. fischeri izolatebs: ar axorcielebdnen 
citratis moxmarebas, ar izrdebodnen 6% natriumis qloridis Semcvel 
triptonian Txevad areSi. arapaTogenuri saxeobebis ganmasxvavebel niSan-
Tvisebebs ZiriTadad warmoadgendnen: zrda 8% natriumis qloridis 
Semcvel triptonian Txevad areSi, saqarozasa da D-manozas fermentacia. 
8%-ian natriumis qloridis Semcvel triptonian Txevad areSi 
izrdebodnen Semdegi saxeobebi: V. natriegens, V. nereis, V. orientalis , V. pelagius. 

saqarozas fermentacias axdendnen V. natriegens, V. nereis, V. orientalis, V. splendidus 

da V. pelagius. D-manozas fermentacias ar axdendnen: V. nereis da V. fischeri, V. 

nigripulchritudo. L-arabinozas fermentacias axdenda mxolod V. natriegens. L-

lizin dekarboqsilazas warmoqmnida mxolod V. campbellii,  xolo L-arginin 
dihidrolazas  mxolod - V. nereis. V. natriegens da V. nereis erTmaneTisgan 
gansxvavdebodnen saqarozas fermentacis unariT. xolo V. nereis da V. 

orientalis Soris ganmasxvavebeli niSani iyo D-manozas fermentacia. 
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V. cholerae yv + + + + + [+]* - + + + [+] + - + - + 

V. mimicus mw + + [+] + + [+] - + + - + [+] - + - + 

V. metschnikovii yv - + [+] [+] [+] [+] [+] + + + + [+] - [+] [+] - 

V. cincinnatiensis yv + + - [+] - + [+] + + + + + + [+] - - 
Grimontia 

(Vibrio) holisae mw + + - - - + - + + - + + + - - - 
Photobacterium 

(Vibrio) damsela mw + + - - - + - + + - + + - + + - 

V. fluvialis yv + + [+] + - + [+] + + + + + + - + - 

V. alginolyticus yv + + + - - + + + + + + + - + - [+] 
V. 

parahaemolyticus l/mw + + + - - + [+] + + - + + [+] + - + 

V. vulnificus mw + + [+] [+] - [+] - + + [-] + [+] - + - [+] 

V. harveyi yv/mw + + - - - + - + + [+] [+] + - + - - 

V. splendidus   +  + + - [+] 

[

[-] + + [+] [+] - - - [+] - 

V. natriegens   +  [+] + - + + + + + [+] - + [-] - [-] 

V. campbellii   +  + [+] - + 

** 

[-] + + - [+] - - + - - 

V. fischeri    +  + - - - - + + - - - - - - - 

V. nereis   +  [+] + - + + + + + - - - - + [-] 

V. 

nigripulchritudo   +  + + - + - + + - [-] [+] - - - - 

V. orientalis   +  + + - + + + + + + - - [+] [+] - 

V. pelagius   +  [+] + - + [+] + + [+] + [-] - - - [-] 

 
cxrili N4. Vibrio-s saxeobebis saidentifikacio cxrili. 

* - 90% dadebiTia  
** - 90% uaryofiTia 
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         cxrili 5. Vibrio-s saxeobebis saidentifikacio bioqimiuri sqema.  
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2.2. gamoyofili Vibrio gvaris mikroorganizmebis molekulur-biologiuri 
identificireba 

 
 
      kvlevis mizans aseve warmoadgenda Cvens mier SemuSavebuli mokle 
bioqimiuri saidentifikacio sqemis efeqturobis polimerazuli jaWvuri 
reaqciis analiziT dadastureba. Vibrio gvaris mikroorganizmebis 
molekulur-biologiuri identificireba Catarda amerikis SeerTebuli 
Statebis merilendis universitetis paTogenTa kvlevis institutis 
doqtor anvar hakis laboratoriaSi. bioqimiurad identificirebuli  
Vibrio gvaris saxeobebis 300 Stamze gakeTda standartuli da kolagenaza-
samizne multipleqsuri pjr (sur. 6-10). gamoyenebuli iyo 5 saxeobis (V. 

cholerae, V. parahaemolyticus, V. metschnikovii, V. alginolyticus da V. mimicus) 

specifikuri praimerebi. 
      amerikaSi gagzavnili V. cholerae-s Stamebi gamoyofili iyo yvela 
sakvlevi wylis rezervuaris wylis sinjebidan (mtknari wylis 
rezervuarebi: lisis tba, kumisis tba da Tbilisis zRva, aseve Savi zRvis 
sakvlevi ekosistemebi: baTumis bulvarisa sanapiro zoli, mwvane koncxis 
sanapiro zoli, mdinare Woroxis SesarTavi, mdinare sufsas SesarTavi), V. 

parahaemolyticus-is Stamebi - Savi zRvis sakvlevi wylis yvela 
ekosistemidan, V. alginolyticus da V. metschnikovii – yvela sakvlevi wylis 
obieqtidan, V. mimicus–is Stamebi gamoyofili iyo Tbilisis zRvis, lisis 
tbis, kumisis tbisa da mdinare Woroxis SesarTavis wylis sinjebidan.   
      sxvadasxva saxeobis SemTxvevaSi fenotipuri kvlevis Sedegad 
miRebuli identifikaciis Sedegi genetikurad dadasturda saukeTeso 
SemTxvevaSi 100%-iT (V. parahaemolyticus), 98% - V. cholerea-s SemTxvevaSi, xolo 
yvelaze uares SemTxvevaSi 66.7% (V. alginolyticus). V. metschnikovii-sa da V. 

mimicus-is dadastureba moxda 80-86%-iT.  saukeTeso Sedegi miRebuli iqna 
klinikurad mniSvnelovani saxeobebisTvis. miRebuli analizi miuTiTebs, 
rom fenotipuri testebi sakmarisad zust daxasiaTebas iZleva da 
identifikacia SesaZlebelia mxolod am testebis Sedegebze dayrdnobiT. 
zogadad, saqarTvelos wylis ekosistemebidan gamoyofili vibrios 
izolatebis fenotipuri da pjr-iT identifikaciis dadasturebis saSualo 
maCvenebeli aris 86%. bioqomiuri identifikaciis pjr-iT dadasturebis 
sixSire mocemulia grafik 1-ze.  
     unda aRiniSnos, rom V. cholerae gamovlenil iqna sakvlevi wylis yvela 
rezervuarSi. maT Soris umravlesoba aRmoCnda mtknar wyalsatevebSi. V. 

cholerae-s Semcvelobaze dadebiTi Sedegebi Tanabrad gadanawilda Savi 
zRvis yvela sakvlev wertilze. mtknar da momlaSo wyalsatevebs Soris 
lisis tba yvelaze didi raodenobiT Seicavda V. cholerae-s genomebs.[57] 
    qvemoT mocemulia, pjr analizis nimuSebis suraTebi Vibrio-s 
sxvadasxva Stamis SemTxvevebSi. 
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  1   2   3  4   5  6  7  8  9  10  11  12  13  14 15 16 

 

sur. 6. pjr V. alginolyticus.  

1 - markeri 100bp;  

2-dadebiTi kontroli;  

3-15 –V. alginolyticus-s Stamebi.  

16 - negatiuri kontroli. 

     

  rogorc sCans, rom N5 da N13 Stamebi uaryofiTia. xolo danarCeni 11 

Stami dadasturda, rogorc V. alginolyticus.  
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sur. 7. Ppjr V. cholerae 

suraTze warmodgenilia markeri 

100bp; V. cholerae-s Stamebi; 

dadebiTi kontroli V. cho TMA30 

da negatiuri kontroli. 
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  1    2    3    4    5    6    7    8    9   10    

 
sur. 8. Ppjr V. mimicus  

 

1- markeri 100bp;  

2-dadebiTi kontroli;  

3-9 –V. mimicus-s Stamebi.  

10 - negatiuri kontroli (wyali). 

 

   suraTidan Cans, rom  Stamebi: N3,N4,N5,N6,N8 dadasturda rogorc V. 

mimicus, xolo N7 da N9 Stamebma mogvca uaryofiTi Sedegi. 

  

  1   2    3   4    5   6   7   8    9  10 

 

sur. 9. Ppjr V. parahaemolyticus 

1- dadebiTi kontroli.  

2-8- V. parahaemolyticus Stamebi 

9- negatiuri kontroli.  

10- markeri 100bp;   
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    1   2  3  4  5  6 7  8  9 10  11 12 13 14  15 16 17 18 19 20 

 
sur. 10. Mkolagenaza-samizne multipleqsuri pjr. 

1- markeri 100bp;  

2- V. alginolyticus-is dadebiTi kontroli.  

3- V. parahaemolyticus-is dadebiTi kontroli.  

4-13- da 16-19- V. parahaemolyticus-is Stamebi.  

14- uaryofiTi Sedegi. 

15- V. alginolyticus-is Stami. 

20- negatiuri kontroli.  

 

 
        grafiki 1. Vibrio-s saxeobebis bioqimiuri identifikaciis pjr-iT dadasturebis    
         sixSire. ricxvebi gamosaxulia koloniis warmomqmnel erTeulSi (kwe). 
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Tavi 3. wylis sinjebidan Aeromonas gvaris mikroorganizmebis gamoyofa da 
fenotipuri identificireba 

     savaraudo Vibrio da Aeromonas izolatebis bioqimiuri 
identificirebisa da saxeobebis Semdgomi gansazRvrisaTvis Seiqmna camet 
parametrze dafuZnebuli algoriTmi, romelic moicavda: seleqtiur 
niadagebze zrdas, naxSirwylebisa da aminomJavebis 
fermentacia/moxmarebas. algoriTmiT xdeboda eqsperimentuli Sedegebis 
Sedareba Vibrio da Aeromonas cnobil, kargad daxasiaTebul standartul 
saxeobebTan. Vibrio da Aeromonas izolatebis Tvisebebis sakontrolo 
StamebTan damTxvevisas gansxvavebuli bioqimiuri parametrebisTvis (P, [P]) 

afinurobis gamoTvla xdeboda sxvadasxva wonis faqtoris gamoyenebiT 
(cxrili 6,7).  
          sinjebidan miRebuli masalis identifikaciisa da fenotipuri 
daxasiaTebis mizniT Catarda Semdegi testebi: 

 gaTesva seleqtiur areebze (ampicillin deqstriniani agari); 

 Jelatinis hidrolizi; 

 natriumis qloridis sxvadasxva koncentraciis moxmareba (0%, 1%); 

 citoqrom C oqsidazas warmoqmna; 

 D-glukozis oqsidacia da fermentacia; 

 natriumis citratis moxmareba; 

 aminomJavebis: L-lizinisa da L-ornitinis dekarboqsilireba, L-
argininis dihidrolizireba; 

 naxSirwylebis fermentacia (saqaroza, laqtoza, D-manoza, L-
arabinoza);  

           Vibrio da Aeromonas gvaris mikroorganizmebs Soris ZiriTadi 
ganmasxvavebeli bioqimiuri sakvebi areebi iyo: TCBS agari, ampicilin-
deqstriniani agari, triptoniani Txevadi are natriumis qloridis 
sxvadasxva SemcvelobiT. TCBS sakvebi are gamoiyeneboda Vibrio gvaris 
izolatebis gamosayofad. Tumca, mcire raodenobiT Aeromonas gvaris 
warmomadgenlebic izrdebodnen. Semdeg gansxvaveba xdeboda 1%-iani 
natriumis qloridis Semcveli triptoniani Txevadi ariT. literaturidan 
cnobilia, rom Aeromonas gvaris saxeobebi izrdebian umarilo an Zalian 
dabali koncentraciis (1%) natriumis qloridis arsebobisas. Vibrio gvaris 
msgavsi bioqimiuri Tvisebebis mqone saxeobebi arian: V. cholerae, V. mimicus da 

V. metschnikovii. gamomdinare aqedan, izolatebi iTeseboda: ampicilin-
deqstrinian agarze, 4-6% natriumis qloridis Semcvel triptonian 
Txevadi ariT da idgmeboda L-arginin dihidrolazas testi. ampicilin-
deqstrinian agarsa da L-argininis dihidrolazas testis SemTxvevaSi V. 

cholerae da V. mimicus ar izrdebodnen, xolo V. metschnikovii 

identificirdeboda citoqrom C oqsidazas testiT.  
          Aeromonas gvaris mikroorganizmebis SemTxvevaSi mzaddeboda 
koncentrirebuli da gamdidrebuli wylis sinjebi. izolatebis 
kultivireba xdeboda ampicilin-deqstrinian sakveb areze. warmodgenil 
areze aeromonasebis garda izrdeboda Pseudomonas-is saxeobebic, romelTa 
identificirebac xdeboda LB areze specifikuri Seferilobisa (mwvane 
feri) da sunis (Jasminis msgavsi surneli) mixedviT. ampicilin-deqtrinian 
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sakveb areze Aeromonas gvaris baqteriebi iZleodnen yviTel-momwvano feris 
koloniebs (ix. cxrili 7). aeromonasis yvela izolati izrdeboda 
umarilo an 1% natriumis qloridis Semcvel triptonian Txevadi areSi, 
gaaCndaT citoqrom C oqsidaza, axdendnen Jelatinis hidrolizs, D-

manozisa da D-glukozis fermentaciis dros warmoqmnidnen mJavas. D-

glukozis fermentaciis dros airs warmoqmnidnen: A. eucrenophila, A. 

hydrophila, da A. veronii, A. salmonicida, gazs saerTod ar warmoqmnidnen - A caviae, 

A. media, A. schuberti, A. sobria. Aeromonas gvaris saxeobebi citratis moxmarebis 
mixedviT gansxvavdebodnen. kerZod, citrats moixmardnen: A. veronii, A caviae, 

A. hydrophila, A. media da A. schuberti. citrats ar moixmardnen: A. eucrenophila, A. 

salmonicida, A. sobria. L-lizin dekarboqsilaza gaaCndaT Semdeg saxeobebs: A. 

schuberti, A. sobria da A. veronii, A. hydrophila da A. salmonicida, xolo L-lizin 
dekarboqsilaza ar gaaCndaT: A caviae, A. eucrenophila, A. media. L-arginin 
dihidrolazas warmoqmnida yvela saxeobas, garda A. veronii. L-ornitin 
dekarboqsilazas warmoqmnis unari ar qonda arcerT saxeobas, SeiZleba 
gamoemuSava A. veronii. naxSirwylebis fermentaciis dros mJavas warmoqmna 
warmoadgenda Aeromonas gvaris Sidasaxeobriv ganmasxvavebel niSan-Tvisebas. 
L-arabinozas fermentaciis dros mJavas warmoqmnidnen Semdegi saxeobebi: A 

caviae, A. eucrenophila, A. hydrophila,  A. media, A. salmonicida. L-arabinozas 
fermentaciis dros mJavas ar warmoqnidnen:  A. schuberti, A. sobria, A. veronii. 

laqtozas fermentaciis dros saxeobebis umravlesoba mJavas ar 
warmoqmnida, xolo saxeobebs A caviae, A. hydrophila da A. media SeeZlo mJavas 
warmoqmna. saqarozas fermentaciis dros mJavas warmoqmnida yvela 
saxeoba, garda A. schuberti. 

          Aeromonas gvaris izolatebis Sidasaxeobrivi gadarCeva, garda 
gvarisTvis damaxasiaTebeli zogadi bioqimiuri Tvisebebisa, xdeboda 
saxeoba-specifikuri niSan-Tvisebebis mixedviT. A caviae da A. eucrenophila 

Soris ganmasxvavebeli bioqimiuri niSnebs warmoadgenda A. eucrenophila unari 
D-glukozis fermentaciis dros warmoeqmna gazi, ar moexmara citrati da 
laqtozas fermentaciis dros ar warmoeqmna mJava. A. hydrophila izolatebis 
identificireba xdeboda citratis moxmarebiT, L-lizin dekarboqsilazas 
arsebobiTa da laqtozas fermentaciis dros mJavas warmoqmnis unariT.  A. 

media ar gaaCnda L-lizin dekarboqsilazas da D-glukozis fermentaciis 
dros gazis warmoqmnis unari. A. salmonicida ar moixmarda citrats, umetes 
SemTxvevaSi gaaCnda L-lizin dekarboqsilaza, D-glukozis fermentaciis 
dros warmoqmnida gazs, xolo L-arabinozas fermentaciisas - mJavas. A. 

schuberti L-arabinozas, saqarozasa da laqtozas fermentaciis dros ar 
warmoqmnida mJavas, xolo D-glukozis fermentaciis dros - gazs. A. sobria 

L-arabinozas, da laqtozas fermentaciisas ar gaaCnda mJavas 
producirebis unari, D-glukozis fermentaciisas ki - gazis, ar moixmarda 
citrats. A. sobria saqarozas fermentaciisas warmoqmnida mJavas.  A. veronii 
moixmarda citrats, iyo erTaderTi saxeoba, romelsac ar gaaCnda L-

arginin dihidrolaza da SeeZlo L-ornitinis dekarboqsilireba. 
      bioqimiuri testebiT identifikaciis Semdeg moxda 
identificirebuli vibrionebisa da aeromonasebis Stamebis nawilis 
dadastureba API 20 NE saidentifikacio sistemiT. 
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A. caviae yv/mw + + + [+] - + - + + - + [+] [+] + 

A. eucrenophila yv/mw + + + - - + - + + + + - + [+] 

A. hydrophila yv/mw + + + [+] [+]* + - + + + + [+] [+] + 

A. media yv/mw + + + [+] - + - + + - + [+] + + 

A. salmonicida  yv/mw + + + - [+] [+] - + + [+] [+] - + [+] 

A. schuberti yv/mw + + + [+] + + - + + - - - + - 

A. sobria yv/mw + + + - + + - + + - - - + [+] 

A. veronii  yv/mw + + + + + - [+] [+] + + - - + + 
 

cxrili N6. Aeromonas-is saxeobebis saidentifikacio cxrili. 
 
* - 90% dadebiTia  
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საკვლევი მასალა 

წყლის გაფილტვრა 45 მკმ ფილტრში 

აერომონასების სელექცია: ამპიცილინ 

დექსტრინიანი აგარი 

ზრდა 0%-1% NaCl-ის შემცველ თხევად არეებში 

ციტრატის მოხმარების ტესტი 

GA, Hugh Leifson-ის არეები  

ციტოქრომ C ოქსიდაზას ტესტი API 20 NE ტესტი 

ამინომჟავების ფერმენტაცია:  

L-არგინინი, L-ლიზინი, L-ორნიტინი 

ნახშირწყლების ფერმენტაცია: საქაროზა,  

D-მანოზა, L-არაბინოზა, ლაქტოზა 

 

cxriliN7. Aeromonas-is saxeobebis saidentifikacio bioqimiuri sqema. 
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Tavi 4. Savi zRvisa da mtknari wylis ekosistemebidan gamoyofili  

Vibrio-s saxeobebis biomravalferovneba da ekologia 

 
      bioqimiuri identifikaciis safuZvelze Cvens mier Seswavlili wylis 
ekosistemebidan sul gamoiyo vibrionebis 19 saxeoba (klinikuri 
vibrionebis - 11 da arapaTogenuri vibrionebis 8 saxeoba) da aeromonasebis 
8 saxeoba. kvlevam aCvena rom warmodgenil mikroorganizmebs SeuZliaT 
erT ekologiur niSaSi Tanaarseboba.  

 

 

4.1. klinikuri Vibrio-s saxeobebis biomravalferovneba da ekologia 

 
        Savi zRvis sanapiro zolidan sul identificirda 401 Vibrio-s Stami. 
290 Vibrio-s Stami gamoiyo uSualod Savi zRvis wylis sinjebidan, xolo 111 
– Savi zRvis planqtonuri fraqciebidan. warmodgenili eqsperimentuli 
Sedegebis analizi gviCvenebs, rom mTlianad saqarTvelos Savi zRvis 
sanapiro zolidan fenotipuri maxasiaTeblebis mixedviT 
identificirebulia klinikurad mniSvnelovani Vibrio gvaris 11 saxeoba. 
unda aRiniSnos, rom saxeobaTa ricxvi metia md. Woroxisa da sufsis 
SesarTavebTan da Seadgens 9-10; SedarebiT naklebia baTumis bulvarisa da 
mwvane koncxis sanapiro zolSi –daaxloebiT 8 (ix. grafiki 2). Savi zRvis 
planqtonTan asocirebuli saxiT 10 saxeoba identificirda (ix. grafiki 3).  
     mtknari da momlaSo wyalsatevebis: Tbilisis zRvis, lisisa da 
kumisis tbebis wylis sinjebidan sul gamoiyo da Vibrio-s saxeobebad 

identificirda 754 klinikuri Stami.  saqarTvelos warmodgenil tbebis 
ekosistemebSi gamovlinda vibrionebis rva saxeoba. Sedegebi mocemulia 
grafikze 4. saqarTvelos wylis ekosistemebidan gamoyofili vibrionebis 
saxeobebis biomravalferovneba mocemulia cxrilze 8. 
       

 
 

      grafiki 2. Vibrio-s saxeobebis biomravalferovneba Savi zRvis  
                  bulvaris sanapiro zolis (a) wylis sinjebSi. 

a 
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          grafiki 2. Vibrio-s saxeobebis biomravalferovneba Savi zRvis  
                   mwvane koncxis (b) da mdinare Woroxis SesarTavis (g)     
                   wylis sinjebSi. 

        

g 

b 
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            grafiki 2. Vibrio-s saxeobebis biomravalferovneba Savi zRvis  
                       mdinare sufsis SesarTavis (d) wylis sinjebSi. 
 
   

 
    grafiki 3. Savi zRvis planqtonidan gamoyofili klinikuri Vibrio-s   
    saxeobebis ricxvebi gamosaxulia koloniis warmomqmnel erTeulSi. 
 
       
      

d 
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grafiki 4. mtknari wyalsatevebis wylis sinjebidan: a) – Tbilisis zRva;  
b) – lisis tba da g) – kumisis tba; gamoyofili klinikuri Vibrio-s saxeobebi. 

                
         

a 

b 

g 
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         4.2. arapaTogenuri Vibrio-s saxeobebis biomravalferovneba da ekologia 

  

 
          kvlevis mizans aseve warmoadgenda im Vibrio saxeobebis 
identificireba, romlebic ar miekuTvneboda cnobil klinikur Vibrio 

saxeobebs. 30 Tviani monitoringis Sedegad Segrovda 894 Vibrio izolati. 
fenotipuri identifikaciis Sedegad (13 parametrze dafuZnebuli 
algoriTmi) am jgufSi Semavali saxeobebis deteqcia ar moxda. Semdgom 
movaxdineT algoriTmis modifikacia (markerebis rukebze dafuZnebuli 
biologiuri nimuSebis saidentifikacio programa). axali, 
modificirebuli algoriTmis gamoyenebis Sedegad igive 894 vibrios 
jgufidan 222 izolati identificirda saxeobis doneze. maT Soris, 168 
miekuTvna ukve arsebul klinikur vibrionebis izolatebis jgufs (V. 

parahaemolyticus, V. mimicus, V. cholerae, V. vulnificus, V. metschnikovii, V. alginolyticus). 11 
izolati aRmoCnda Aeromonas  da Proteus. 
     53 Vibrio izolati miekuTvna adamianisTvis arapaTogenuri vibrionebis 
jgufs. saqarTvelos wylis ekosistemebSi sul gamovlinda arapaTogenuri 
vibrionebis 8 saxeoba (ix. grafiki 6). 
     bioqimiuri Tvisebebis mixedviT savaraudo Vibrio saxeobebis 661 
izolati da 53 arapaTogenuri Vibrio saxeoba daiyo msgavs 
jgufebad. (grafiki 5) . pirveli jgufi - arahalofiluri 
vibrionebi (237 izolati), meore jgufi – Sualeduri jgufi (271 
izolati) da mesame jgufi – halofiluri vibrionebi (207 
izolati). 
      unda aRiniSnos, rom V. natriegens-is deteqcia PCR-ESI-MS-iT moxda 
Savi zRvis yvela sakvlevi adgilidan: Woroxi, sufsa, bulvarisa da mwvane 
koncxis sanapiro, agreTve mtknari wyalsatevebidan: kumisis tba, lisis 
tba da Tbilisis zRva.  
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grafiki 5. Vibrio-s saxeobebis dajgufeba natriumis qloridis moxmarebis   
                    mixedviT. izolatebis raodenoba gamosaxulia koloniis  
                   warmomqmnel erTeulSi. 
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grafiki 6.  arapaTogenuri Vibrio-s saxeobebis biomravalferovneba saqarTvelos   
                        Savi zRvisa (a) da mtknari wylis (b) garemoSi. izolatebis   
            raodenoba gamosaxulia koloniis warmomqmnel erTeulSi. 

 

 

 

 

a 

b 
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  cxrili 8. Vibrio saxeobebis biomravalferovneba saqarTvelos wylis ekosistemebSi. 

 

 
 

Tavi 5. Savi zRvisa da mtknari wylis ekosistemebidan gamoyofili  
Aeromonas-is saxeobebis biomravalferovneba da ekologia 

 
 
      saqarTvelos wylis ekosistemebidan sul gamovlinda aeromonasis 8 
saxeoba. Seswavlili iqna aeromonasebis biomravalferovneba da 
gavrceleba (grafiki 7). saxeobis doneze identificirda 223 izolati.   
      aeromonasebis Stamebis umravlesoba gamoiyo mtknari da momlaSo  
wyalsatevebidan: Tbilisis zRva, kumisis tba da lisis tba (91.5%).  lisis 
tbis wylis sinjebidan gamoyofilia Semdegi saxeobebi: A. media, A. 

salmonicida, A. hydrophila, A. sobria, A. veronii, A. caviae, A. eucrenophila. Tbilisis 
zRvis wylis sinjebidan - A. media, A. salmonicida, A. hydrophila, A. sobria, A. veronii, 

A. caviae. kumisis tbidan - A. media, A. salmonicida, A. sobria, A. veronii da  A. schuberti. 

Savi zRvis saqarTvelos zolis wylis sinjebSi aeromonasebi didi 
raodenobiT ar aRmoCenila. gamoiyo Semdegi saxeobebi: A. salmonicida, A. 

hydrophila da A. caviae (ix. cxrili 9).  
     mtknar wyalsatevebSi gavrcelebuli A. media, A. veronii, A. schuberti, A. 

sobria, A. eucrenophila, xolo A. hydrophila, A. caviae da  A. salmonicida gvxvdeba 
rogorc zRvis aseve mtknar wylebSi.  

Vibrio-ს სახეობები 

მტკნარი წყალსატევები შავი ზღვის წყლის სინჯები 

თბილისი

ს ზღვა 

ლისი

ს ტბა 

კუმისი

ს ტბა 

ბათუმის 

ბულვარ

ი 

მწვანე 

კონცხ

ი 

მდ. 

ჭოროხის 

შესართავი 

მდ. 

სუფსას 

შესართავი 

V. cholerae + + + + + + + 

V. mimicus + + + - - + - 

V. parahaemolyticus - - - + + + + 

V. alginolyticus + + + + + + + 

V. vulnificus + + + + + + + 

V. metschnikovii + + + + + + + 

V. harveyi + + + + + + + 

V. fluvialis - - + + + + + 

Ph. (Vibrio) damsela - - - + - - + 

G. (Vibrio) holisae - + - - + - + 

V. cincinnatiensis - - - - - + + 

V. orientalis + - + + - + + 

V. natriegens - - - + + + + 

V. fischeri  - - + - + - - 

V. pelagius + - - - - + + 

V. splendidus + + + - + + - 

V. campbellii - + - - - - - 

V. nereis - - + - - - - 

V. nigripulchritudo - - + - - - - 
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       grafiki 7.  Aeromonas-is saxeobebis biomravalferovneba saqarTvelos  
                  wylis ekosistemebSi. 
 

 a 

b 
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       grafiki 7.  Aeromonas-is saxeobebis biomravalferovneba saqarTvelos  
                  wylis ekosistemebSi. 
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d 
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    cxrili 9. Aeromonas-is saxeobebis gavrceleba saqarTvelos wylis ekosistemebSi 

 
 
        gamoyofili Aeromonas-is izolatebi Semowmda antibiotikebis mimarT 
mgrZnobelobaze (15 standartuli antibiotiki) disk-difuziis meTodis 
gamoyenebiT. antibiotikebis umravlesobis mimarT Aeromonas-is izolatebi 
aRmoCndnen rezistentuli. efeqturi antibiotikebi iyo: kanamicini 30 mkg, 
imipenemi 10 mkg, streptomicini 10 mkg, polimiqsin – B 300 U (erTeuli) da 
ciprofloqsacini 5 mkg.  
    kvlevis erT-erTi mizani iyo aeromonasis baqteriofagebis gamoyofa 
saqarTvelos wylian garemodan. 49 pirveladi faguri izolatis umetesi 
nawili miRebul iqna mtknari wylis rezervuarebidan. maspinZeli Stamebis 
seleqtiuri nakrebis gamoyenebiT Seswavlil iqna baqteriofagebis 
lizisuri speqtri. 17 sawyisi faguri narevis klonirebis Sedegad 
miRebul iqna 10 baqteriofagis kloni, romlebic efeqturi aRmoCnda 

Semdegi Stamebis mimarT: A. caviae, A. salmonicida, A. media  A. hydrophila.  
           
     
 
Tavi 6. ekologiuri faqtorebis gavlena Vibrio-s da Aeromonas-s saxeobebis 

Semcvelobaze saqarTvelos wylis ekosistemebSi 
 

 
      Savi zRvisa da mtknari wylis TiToeuli sakvlevi adgilisTvis 
isazRvreboda ekologiuri faqtorebi: marilianoba, wylis temperatura da 
wyalbadionTa koncentracia multiparametruli  portatuli mzomis (YSI 

556 MPS) saSualebiT. dadginda minimaluri, maqsimaluri da saSualo 
parametrebi (ix. cxrili 10 da 11, aseve grafikebi 8 da 9).  
      Savi zRvis wylis minimaluri temperatura dafiqsirda zamTris 
periodSi. mdinare Woroxis SesarTavis wylis minimaluri temperatura iyo 
7.90C, baTumis bulvaris sanapiro zolis- 80C, mwvane koncxis wyalSi-  8.60C, 

xolo sufsis SesarTavis wylis minimaluri temperatura aRiricxa 7.70C. 

wylis maqsimaluri temperatura Savi zRvis sakvlev adgilebSi dadginda 

Aeromonas-ის 

სახეობები 

თბილისის 

ზღვა ლისის ტბა კუმისის ტბა შავი ზღვა 

A. hydrophila + + - + 

A. caviae + + - + 

A. salmonicida  + + + + 

A. media + + + - 

A. veronii  + + + - 

A. sobria + + + - 

A. eucrenophila - + - - 

A. schuberti - - + - 
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zafxulis periodSi. igi meryeobda 28.2-29.70C-is farglebSi. saSualo 
temperatura Woroxisa da sufsis SesarTavebSi iyo 16.7-16.60C. xolo 
baTumis bulvarisa da mwvane koncxis sanapiro zolSi dadgina 17.2-17.40C. 
     marilianobis gansazRvris dros dadginda, rom baTumis bulvarisa da 
mwvane koncxis saSualo marilianoba TiTqmis erTnairi iyo (16.5-16.3%0). 
minimaluri marilianobis mniSvneloba aRiniSna orive saitze gazafxulis 
periodSi (11.3-11.1%0), xolo maqsimaluri mniSvneloba – Semodgomis TveebSi 
(21.9-22.8%0).  sufsis SesarTavis wyali nakleb mariliani aRmoCnda 
(saSualo marilianoba 6.3%0) Woroxis wyalTan SedarebiT (12.4%0). 
Woroxisa da sufsis wyalSi marilianobis maqsimaluri mniSvneloba 
aRiniSna gazafxulis TveebSi (8.03-15.9%0). Woroxis wyalSi minimaluri 
marilianoba (3.2%0)  dafiqsirda zafxulSi, xolo sufsaSi (1.2%0) – 
Semodgomis TveebSi. 
     wyalbad-ionTa koncentraciis mniSvnelobebi sustad varirebda 
sezonebis mixedviT. Savi zRvis yvela saitze maTi minimaluri mniSvneloba 
meryeobda 6-6.94-is farglebSi zafxulis periodSi, xolo maqsimaluri 
mniSvnelobebi icvleboda 8.43-8.64 wlis ganmavlobaSi. Savi zRvis sakvlev 
adgilebSi pH-is saSualo mniSvneloba varirebda 7.4-7.8 farglebSi. 
     Tbilisis zRvis wylis minimaluri marilianoba (0.08%0) aRiniSna 
zamTris periodSi, xolo maqsimaluri (0.19%0) - gazafxulze. Catarebuli 
monitoringis periodSi Tbilisis zRvis saSualo marilianobis 
mniSvneloba iyo 0.13%0. lisis tbis SemTxvevaSi marilianobis minimaluri 
mniSvneloba (1.38%0) dafiqsirda gazafxulze, xolo maqsimaluri 1.98%0 
Semodgomis periodSi. lisis tbis saSualo marilianoba iyo 1.66%0. 
kumisis tbis minimaluri marilianoba (2.84%0) aRiricxa zamTarSi, xolo 
maqsimaluri (4.97%0) – Semodgomis periodSi. kumisis tbis marilianobis 
saSualo mniSvneloba aRiniSna 3.53%0. 
     wylis temperatura Tbilisis zRvaSi dafiqsirda maqsimaluri (27.30C) 

zafxulis periodSi, xolo minimaluri (4.380C) - zamTris TveebSi. 
temperaturis saSualo mniSvneloba iyo 15.20C. lisis tbis wylis 
maqsimaluri temperatura dafiqsirda zafxulSi (300C), xolo minimaluri - 
zamTarSi (1.40C). wylis saSualo temperatura aRiricxa 14.60C. tbebSi 
yvelaze maRali temperatura iyo kumisis tbaSi (320C). kumisis tbis wyalSi 
zamTris TveebSi dadginda minimaluri temperatura 20C. wylis saSualo 
temperatura iyo 15.90C. 

          mtknar wyalsatevebSi Cvens mier gazomili pH-is mniSvneloba mcired 
varirebda. saSualo niSnuli samive tbaSi aRiricxa 7.6-7.7. minimaluri 
mniSvnelobebi samive tbis SemTxvevaSi aRiricxa zafxulis periodSi. 
Tbilisis zRva- 6.2, lisis tba- 6.3, xolo kumisis tba- 5.5. rac Seexeba 
maqsimalur mniSvnelobebs, Tbilisis zRvis SemTxvevaSi iyo 8.6 
gazafxulze, lisis tbaSi 8.4 zamTris periodSi, xolo kumisis tbaSi pH-
is maqsimaluri mniSvneloba iyo 8.8 gazafxulze (ix. grafiki 9). 
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grafiki 8. temperaturis (a)  da  marilianobis (b)  cvlileba sezonurad Sav 

zRvaSi 2006-2008 ww.   

 

 

a 

b 
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       grafiki 8. pH-is (g)  cvlileba sezonurad Sav zRvaSi 2006-2008 ww.   

 
 
 
 

გარემო სტატისტიკა ტემპერატურა (0C) მარილიანობა (%0) pH 

md. Woroxis 
SesarTavi 

 

minimaluri 7.9 3.2 6.5 

maqsimaluri 28.8 8,03 8.5 

saSualo 16.7 12.4 7.7 

baTumis 
bulvaris 
sanapiro 

minimaluri 8 11.3 6 

maqsimaluri 28.2 21.9 8.43 

saSualo 17.2 16.5 7.5 

mwvane koncxis 
sanapiro 

 

minimaluri 8.6 11.1 6.94 

maqsimaluri 28.5 22.8 8.52 

saSualo 17.4 16.3 7.8 

md. sufsis 
SesarTavi 

 

minimaluri 7.7 1.2 6 

maqsimaluri 29.7 15,9 8.64 

saSualo 16.6 6.3 7.4 

 
cxrili 10. Savi zRvis wylis sinjis TiToeuli tipisTvis Cawerili garemo  

                parametrebi. 

g 
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grafikiN9. temperaturis (a) da  marilianobis (b) cvlileba    
                sezonurad tbebSi 2006-2008 ww.  cdomilebis barebi  

                                                       miuTiTebs ±1 standartul cdomilebas. 

                                     
 

a 

b 
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         grafikiN9. pH-is (g) cvlileba   sezonurad tbebSi 2006-2008 ww.  cdomilebis 

                                          barebi miuTiTebs ±1 standartul cdomilebas. 

                                     

       

 

გარემო სტატისტიკა ტემპერატურა (0C) მარილიანობა (%0) pH 

Tbilisis zRva 
 
 

minimaluri 4.4 0.1 6.2 

maqsimaluri 27.3 0.2 8.6 

saSualo 15.2 0.1 7.6 

lisis tba 
 
 

minimaluri 1.4 1.4 6.3 

maqsimaluri 30.0 2.0 8.4 

saSualo 14.6 1.7 7.7 

kumisis tba 
 
 

minimaluri 2.0 2.8 5.5 

maqsimaluri 32.0 5.0 8.8 

saSualo 15.9 3.5 7.7 

 
cxrili 11. mtknari wyalsatevebis wylis sinjis TiToeuli tipisTvis Cawerili  

              garemo parametrebi. 
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      Seswavlil iqna klinikuri da arapaTogenuri Vibrio da Aeromonas 

saxeobebis sezonuri ganawileba. grafikidan 10 Cans, rom zafxulisa da 
Semodgomis periodi saukeTeso aRmoCnda vibrionebis klinikuri da 
arapaTogenuri saxeobebisTvis. Aeromonas-is saxeobebis gamravlebisTvis 
Semodgoma da gazafxuli aRmoCnda saukeTeso periodi (grafiki 11). 
      vibrionebis saerTo raodenoba (maT Soris V. cholerae) SeiZleba 
ganxilul iqnas rogorc autoqtonuri floris siWarbisa da gavrcelebis 
organizmTa modeli.[116] Cvens kvlevaSi vibrionebisa da aeromonasebis 
saerTo ricxvi aRmoCnda temperaturaze damokidebuli. vibrionebis 
SemTxvevaSi Tbil sezonebze (zafxulis TveebSi) xdeboda mniSvnelovani 
raodenobrivi cvlilebebi (ramdenime aTasi kultivirebadi ujredi TiTo 
mililitrze). (ix. grafiki 10). aeromonasebis saerTo ricxvisTvis 
Semodgoma da gazafxulis Tveebi aRmoCnda aeromonasebis zrdis 
optimalur Tveebad (ix. grafiki 11). 
 
 

 

 
grafiki 10. paTogenuri (a) Vibrio saxeobebis izolatebis sezonuri  
            ganawileba saqarTvelos wylis ekosistemebSi. 
            n – izolatebis saerTo raodenoba. 
             
 
 

 

 

% 

a 

n=1155 
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      grafiki 10. arapaTogenuri (b) Vibrio saxeobebis izolatebis sezonuri    
                   ganawileba saqarTvelos wylis ekosistemebSi.  
                   n - izolatebis saerTo raodenoba.  
 
               
 

 
                grafiki 11. Aeromonas saxeobebis izolatebis sezonuri ganawileba   
        saqarTvelos wylian garemoSi. n - izolatebis saerTo raodenoba.  
      
 
 

n=714 

n=223 
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grafiki 12. vibrionebis saerToO raodenobis sezonuri cvlileba Savi zRvis 
sakvlev adgilebSi: mdinare Woroxis SesarTavi, bulvarisa da mwvane koncxis 
sanapiro zoli da mdinare sufsas SesarTavi. cdomilebis barebi miuTiTebs ±10 

standartul cdomilebas. ricxvebi gamosaxulia koloniis warmomqmneli 
erTeuliT (kwe) calkeul mililitrSi. 

 

 

grafiki 13. vibrionebis saerToO raodenobis sezonuri cvlileba Tbilisis 
zRvaSi, kumisisa da lisis tbebSi. cdomilebis barebi miuTiTebs ±1 

standartul cdomilebas. ricxvebi gamosaxulia koloniis warmomqmneli 
erTeuliT (cfu) calkeul mililitrSi.[90] analizisTvis sezonebi ganisazRvra 
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wylis temperaturis safuZvelze. (zamTari: dekemberi-marti; gazafxuli: aprili-
maisi; zafxuli: ivnisi-seqtemberi; Semodgoma: oqtomberi-noemberi). 

 

 
grafiki 14.  Aeromonas-is saxeobebis saerTo ricxvi ampicilin-deqstrinian agarze.  
cdomilebis barebi miuTiTebs ±88 standartul cdomilebas. izolatebis 
raodenoba gamosaxulia koloniis warmomqmnel erTeulSi. 

      

 
          temperaturis gavleniT V. parahaemolyticus Stamebis arsebobis 
prognozirebisTvis Catarda statistikuri modelireba. yvelaze Zlieri 
Sesabamisoba dafiqsirda mwvane koncxis sinjebSi (saerTo dispersia =70, 
P<0.001). Sedegebma gvaCvena V. parahaemolyticus Stamebis mravalferovani 
populacia Sav zRvaSi. momatebuli wylis temperatura korelaciaSi iyo 
V. parahaemolyticus Stamebis siWarbesTan.  
     mTlianobaSi saqarTvelos Savi zRvis sanapiros wylis sinjebidan 
gamoiyo V. parahaemolyticus-is 170 izolati. 101 izolati gamoiyo sakuTriv 
wylidan, 30 izolati –64 mkm planqtonur fraqciidan, xolo 39 – 200 mkm 
planqtonur fraqciidan (ix. grafiki 15). [71] 
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grafiki 15. wylis temperatura 0C (Savi wertilebi, Y-RerZi), V. parahaemolyticus-is 
deteqcia wyalSi (lurji svetebi), planqtoni [200 mkm (mwvane svetebi) da 64 mkm 
(wiTeli svetebi)]. warmodgenilia saSualo temperatura Savi zRvis yvela 
saitisTvis Seswavlili periodis calkeul TveSi. feradi svetebi gviCvenebs 
minimum 1 dadebiT sinjs planqtonur fraqciisTvis sinjis aRebis adgilze 
calkeuli TvisTvis. 

     

      V. parahaemolyticus gamoiyo rogorc Savi zRvis wylis sinjebidan aseve 
64 mkm da 200 mkm planqtonuri fraqciebidan. gacilebiT ufro xSirad igi 
gamoiyofoda wylis sinjebidan, vidre planqtonuri fraqciebidan. 
warmodgenili gadanawilebebis dakavSirebisas wylis temperaturasTan (11, 
19.8 da 25.80C) V. parahaemolyticus ufro maRali sixSiriT gamoiyofoda 11-
19.80C-is farglebSi wylis sinjebidan planqtonur fraqciebTan SedarebiT 
(ix. grafiki 15). [71] 



 88 

 
 
     cxrili 12. sinjis TiToeuli tipisTvis Cawerili garemo parametrebi  
                 V.  parahaemolyticus-is arseboba/ar arsebobis SemTxvevaSi.  

               

              V. parahaemolyticus-ze dadebiT fraqciebSi aRiniSneboda ufro maRali 
wylis temperatura da marilianoba, xolo saSualo pH-is done odnav 
dabali iyo (P64 fraqciis garda) vidre V. parahaemolyticus-ze uaryofiT 
fraqciebSi (ix. cxrili 12). [71] 
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nawili IV. Sedegebis ganxilva 

 
      amrigad, rogorc miRebulma Sedegebma aCvena Vibrio da Aeromonas 

gvaris SemuSavebuli saidetifikacio sqema sakmaod efeqturia. gamoikveTa 
bioqimiuri profili, romlis saSualebiTac SesaZlebeli gaxda 
warmodgenili mikroorganizmebis gamoyofa da identificireba.  
        V. cholerae da V. mimicus bioqimiuri niSan-Tvisebebis mixedviT gvanan 
erTmaneTs. aRsaniSnavia, rom mxolod es ori saxeoba 100%-iT izrdeba 1% 
natriumis qloridis Semcvel triptonian Txevad areSi. warmodgenili 
saxeobebis gansxvaveba xdeboda naxSirwyal saqarozas fermentaciis 
unariT. gamomdinare iqidan, rom V. cholerae axdens saqarozas fermentacias, 
V. mimicus-sgan gansxvavebiT, TCBS agarze maTi koloniebi gansxvavdebodnen 
feris mixedviT. kerZod, V. cholerae-s koloniebi iyo yviTeli feris, xolo 
V. mimicus - mwvane. miuxedavad amisa, saboloo dadastureba xdeboda 
naxSirwylebis fermentaciis testis pasuxebis miRebis Semdeg. aRmoCnda, 
rom V. cholerae izolatebs SeiZleba ar moexdinaT D-manozas fermentacia, 
xolo V. mimicus izolatebs - laqtozas fermentacia. citoqrom C 

oqsidazas testze uaryofiTi pasuxis miRebisas savaraudo iyo V. 

metschnikovii. ZiriTadi ganmasxvavebeli V. cincinnatiensis da G. (Vibrio) holisae 

Soris aRmoCnda saqarozas fermentaciis unari, rac gamoixateboda 
rogorc TCBS agarze koloniebis feris gansxvavebiT (V. cincinnatiensis - 

yviTeli koloniebi, xolo G. (Vibrio) holisae - mwvane koloniebi) da saqarozas 
fermentaciis testiT. V. alginolyticus da V. parahaemolyticus ganmasxvavebeli 
mTavari bioqimiuri niSan-Tviseba iyo saqarozasa (100%) da L-arabinozas 
(90%) fermentacia. sawyisi gansxvaveba erTmaneTisgan xdeboda TCBS agarze. 
V. alginolyticus warmoqmnida yviTeli feris koloniebs, xolo V. parahaemolyticus 

- mwvane koloniebs. Tumca, zogierT SemTxvevaSi V. parahaemolyticus 

warmoqmnida lurji feris koloniebsac. naxSirwyal L-arabinozas 
fermentacias ar axdenda V. alginolyticus, maSin rodesac V. parahaemolyticus 

umetes SemTxvevaSi (90%) iyo dadebiTi. Ph. (Vibrio) damsela gansxvavdeboda V. 

vulnificus da V. harveyi izolatebisgan L-argininis dihidrolazas arsebobiT. V. 

harveyi izolatebi gansxvavebiT V. vulnificus izolatebisgan moixmardnen 
saqarozas (90%) da ar gaaCndaT L-ornitin dekarboqsilaza. 
      arapaTogenuri Vibrio gvaris saxeobebs Soris mkveTrad gamoxatuli 
bioqimiuri profili gaaCnda V. fischeri izolatebs. isini ar axorcielebdnen 
citratis moxmarebas, ar izrdebodnen 6% natriumis qloridis Semcvel 
triptonian Txevad areSi. ZiriTadad, arapaTogenuri saxeobebis 
ganmasxvavebel niSan-Tvisebebs warmoadgendnen: zrda 8% natriumis 
qloridis Semcvel triptonian Txevad areSi, saqarozasa da D-manozas 
fermentacia. V. natriegens da V. nereis erTmaneTisgan gansxvavdebodnen 
saqarozas fermentacis unariT. xolo V. nereis da V. orientalis Soris 
ganmasxvavebeli niSani iyo D-manozas fermentacia. 
     savaraudo Vibrio da Aeromonas izolatebis bioqimiuri 
identificirebisa da saxeobebis Semdgomi gansazRvrisaTvis Seiqmna camet 
parametrze dafuZnebuli algoriTmi, romelic moicavda: seleqtiur 
niadagebze zrdas, naxSirwylebisa da aminomJavebis 
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fermentacia/moxmarebas. algoriTmiT xdeboda eqsperimentuli Sedegebis 
Sedareba Vibrio da Aeromonas cnobil, kargad daxasiaTebul standartul 
saxeobebTan. Vibrio da Aeromonas izolatebis Tvisebebis sakontrolo 
StamebTan damTxvevisas gansxvavebuli bioqimiuri parametrebisTvis (P, [P]) 

afinurobis gamoTvla xdeboda sxvadasxva wonis faqtoris gamoyenebiT 
(cxrili 6, 7).  

           Vibrio da Aeromonas gvaris mikroorganizmebs Soris ZiriTadi 
ganmasxvavebeli bioqimiuri sakvebi areebi iyo: TCBS agari, ampicilin-
deqstriniani agari, triptoniani Txevadi are natriumis qloridis 
sxvadasxva SemcvelobiT. TCBS sakvebi are gamoiyeneboda Vibrio gvaris 
izolatebis gamosayofad. Tumca, masze mcire raodenobiT Aeromonas 
izolatebic izrdebodnen. Semdeg gansxvaveba xdeboda 1% natriumis 
qloridis Semcvel triptoniani Txevadi ariT. literaturidan cnobilia, 
rom Aeromonas gvaris saxeobebi izrdebian umarilo an Zalian dabali 
koncentraciis (1%) natriumis qloridis arsebobisas. Aeromonas gvaris 

mikroorganizmebis gamosayofad izolatebis kultivireba xdeboda 
ampicilin-deqstrinian sakveb areze. warmodgenil niadagze aeromonasebis 
garda izrdeboda Pseudomonas-is saxeobebi, romelTa identificirebac 
xdeboda LB niadagze specifikuri Seferilobisa (mwvane feri) da sunis 
(Jasminis msgavsi surneli) mixedviT. ampicilin-deqtrinian sakveb areze 
Aeromonas gvaris baqteriebi iZleodnen yviTel-momwvano feris koloniebs. 
aeromonasis yvela izolati izrdeboda umarilo an 1% natriumis 
qloridis Semcvel triptonian Txevad areSi, gaaCndaT citoqrom C 

oqsidaza, axdendnen Jelatinis hidrolizs, D-manozisa da D-glukozis 
fermentaciis dros warmoqmnidnen mJavas. naxSirwylebis fermentaciis 
dros mJavas warmoqmna warmoadgenda Aeromonas gvaris Sidasaxeobriv 
ganmasxvavebel niSan-Tvisebas. Aeromonas gvaris izolatebis Sidasaxeobrivi 
gadarCeva, garda gvarisTvis damaxasiaTebeli zogadi bioqimiuri 
Tvisebebisa, xdeboda saxeoba-specifikuri niSan-Tvisebebis mixedviT. A 

caviae da A. eucrenophila Soris ganmasxvavebeli bioqimiuri niSnebs 
warmoadgenda A. eucrenophila unari D-glukozis fermentaciis dros 
warmoeqmna airi, ar moexmara citrati da laqtozas fermentaciis dros ar 
warmoeqmna mJava. A. hydrophila izolatebis identificireba xdeboda 
citratis moxmarebiT, L-lizin dekarboqsilazas arsebobiTa da laqtozas 
fermentaciis dros mJavas warmoqmnis unariT.  A. media ar gaaCnda L-lizin 
dekarboqsilaza da D-glukozis fermentaciis dros airis warmoqmnis 
unari. A. salmonicida ar moixmarda citrats, umetes SemTxvevaSi gaaCnda L-

lizin dekarboqsilaza, D-glukozis fermentaciis dros warmoqmnida airs, 
xolo L-arabinozas fermentaciisas - mJavas. A. schuberti L-arabinozas, 
saqarozasa da laqtozas fermentaciis dros ar warmoqmnida mJavas, xolo 
D-glukozis fermentaciis dros - airs. A. sobria L-arabinozas, da laqtozas 
fermentaciisas ar gaaCnda mJavas producirebis unari, D-glukozis 
fermentaciisas ar warmoqmnida airs da ar moixmarda citrats. A. sobria 

saqarozas fermentaciisas warmoqmnida mJavas.  A. veronii moixmarda citrats. 
igi iyo erTaderTi saxeoba, romelsac ar gaaCnda L-arginin dihidrolaza 
da SeeZlo L-ornitinis dekarboqsilireba. 
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      bioqimiuri testebiT identifikaciis Semdeg moxda 
identificirebuli Vibrio-s da Aeromonas-is Stamebis nawilis dadastureba 
API 20E saidentifikacio sistemiT.    
      identificirebul aeromonasis saxeobebze Catarda antimikrobuli 
mgrZnobeloba kibri-baueris antibiotikuri testis disk-difuziis 
meTodiT. Cvens mier gamoyenebuli antibiotikebidan A. hydrophila 

izolatebze saSualod mgrZnobiare (I)  antibiotikebi aRmoCnda Semdegi: 
kanamicini 30 da furazolidoni 50.  mgrZnobiare (S) antibiotikebs A caviae 

mimarT warmoadgendnen: streptomicini 10, kanamicini 30, furazolidoni 50, 
polimiqsin-B 50 da ciprofloqsacini 5. A. veronii mimarT mgrZnobiare (S) 
antibiotikebi iyo: imipenemi 10, ciprofloqsacini 5. saSualod mgrZnobiare 
(I)  antibiotikebi A. sobria mimarT - furazolidoni 50 da ciprofloqsacini 
5. mgrZnobiare (S) antibiotikebi A. salmonicida iyo Semdegi: streptomicini 10, 
kanamicini 30, furazolidoni 50, polimiqsin-B 50 da ciprofloqsacini 5. 
saSualod mgrZnobiare (I)  antibiotikebi A. eucrenophila mimarT - kanamicini 30 
da ciprofloqsacini 5. 
     Sedegebidan gamomdinare SegviZlia davaskvnaT, rom Aeromonas gvaris 
baqteriebis mimarT efeqturi antibiotikebia: streptomicini 10, kanamicini 
30, furazolidoni 50, polimiqsin-B 50 da ciprofloqsacini 5. 
     vibrios 300 izolatze Catarda genetikuri identificireba ISR-pjr-iT. 

gamoviyeneT vibrios 5 saxeobis: V. cholerae, V. paraheamolyticus, V. metschnikovii, V. 

algynolyticus, V. mimicus  specifikuri praimerebi. Stamebze 2008 wels amerikis 
SeerTebuli Statebis merilendis universitetis paTogenTa kvlevis 
institutSi Catarda pjr-iT dadastureba, romlis maCvenebeli aRmoCnda 
sakmaod maRali: V. parahaemoplyticus-is SemTxvevaSi - 100%, V. cholerae - 98 %, V. 

mimicus  - 86%, V. metschnikovii - 80%, xolo V. algynolyticus - 66.7%. zogadad, 
saqarTvelos wylis ekosistemebidan gamoyofili vibrios izolatebis 
fenotipuri da pjr-iT identifikaciis dadasturebis saSualo maCvenebeli 
aris 86 %. (ix. grafiki 1).  
     Sedegebi gviCvenebs konvenciuri biologiuri testirebis kargidan 
saukeTeso xarisxs da SesaZleblobas saWiroebis SemTxvevaSi daveyrdnoT 
fenotipur identificrebas pjr-iT dadasturebis gareSe. zogierTi vibrios 
SemTxvevaSi identificirebisTvis saWiroa damatebiTi bioqimiuri testebis 
Catareba (mag; celobiozas moxmareba V. vulnificus-is mier) da agreTve,  API-

testis, rogorc bioqimiuri identificirebis damatebiTi an sakontrolo 
testis, gamoyeneba. 
     vibrionebis izolatebis umravlesoba (62%) miekuTvna klinikurad 
mniSvnelovan saxeobebs (V. cholerae, V. parahaemolyticus, V. vulnificus, V. alginolyticus, 

da sxva).  
     bulvarisa da mwvane koncxis sanapiro zolis ekosistema daxasiaTda 
gamoyofili vibrionebis izolatebis mravalferovnebiT. identificirda 
klinikuri vibrionebis 8 saxeoba. gamoyofili Vibrio-s saxeobebis  
umravlesobas warmoadgenda halofluri V. parahaemolyticus (50%). bulvaris 
sanapiros wylis ekosistemidan gamoiyo Semdegi saxeobebi:  V. vulnificus (13%), 

V. alginolyticus (10%), V. fluvialis (8%), V. metschnikovii (7%), V. cholerae (6%), V. harveyi da 
Ph. (Vibrio) damsela (3%). (ix. grafiki 2).  
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     mwvane koncxis wylis sinjebidan identificirda: V. parahaemolyticus 

(64%), V. alginolyticus (14%), V. vulnificus (11%), V. fluvialis (5%), V. cholerae da V. 

metschnikovii (2%), V. harveyi da G. (Vibrio) holisae (1%).  
     bulvaris wylis sinjebidan gamoiyo Ph. (Vibrio) damsela, romelic ar 
Segvxvedria mwvane koncxis wylis sinjebSi. mwvane koncxidan 
identificirda G. (Vibrio) holisae, romelic ar gamoyofila bulvaris wylis 
sinjebidan.  
     bulvarisa da mwvane koncxis sanapiro zolis SedarebiT maRali 
marilianobis (16.5-16.3‰) gamo yvelaze metad gavrcelebuli aRmoCnda 
Semdegi saxeobebi: V. parahaemolyticus da V. alginolyticus. 

     mdinare Woroxis SesarTavis wylis sinjebidan identificirda 
vibrionebis 9 saxeoba: V. parahaemolyticus (44%), V. cholerae (22%), V. fluvialis, V. 

metschnikovii da V. vulnificus (7%), V. alginolyticus (5%), V. cincinatiensis (4%), V. mimicus 

da V. harveyi (2%).  

          mdinare sufsas wylis ekosistema vibrionebis saxeobebis yvelaze  
didi mravalferovnebiT gamoirCeoda. gamoiyo 10 saxeoba: V. cholerae (33%), V. 

parahaemolyticus (32%), V. vulnificus (13%), G. (Vibrio) holisae da V. alginolyticus (6%), V. 

harveyi (4%), V. fluvialis (3%), Ph. (Vibrio) damsela, V. metschnikovii da V. cincinatiensis 

(1%). 
     mdinare Woroxis SesarTavisa da sufsas wylis ekosistemebi 
daxasiaTda SedarebiT dabali marilianobiT (6.3-12.4‰), identificirebul 
saxeobebSi raodenobrivad Warbobda arahalofiluri vibrionebi. farTod 

gavrcelebuli iyo Semdegi saxeobebi:  V. cholerae, V. vulnificus, V. 

parahaemolyticus, 
     Savi zRis planqtonidan gamoiyo vibrionebis 10 saxeoba: V. 

parahaemolyticus (48%), V. cholerae (17%), V. fluvialis (13%), V. alginolyticus (7%), V. 

vulnificus (5%), Ph. (Vibrio) damsela da V. metschnikovii (3%), V. cincinatiensis (2%), G. 

(Vibrio) holisae da V. harveyi (1%). 

     Tbilisis zRvidan sul identificirda vibrios 6 saxeoba: V. cholerae 

(84%), V. metschnikovii da V. vulnificus (5%), V. alginolyticus (4%), V. harveyi da V. mimicus 

(1%). lisis tbidan gamoiyo vibrionebis 7 saxeoba: V. cholerae (87%), V. 

metschnikovii (8%), V. vulnificus (2%), G. (Vibrio) holisae, V. harveyi, V. alginolyticus da V. 
mimicus (1%). kumisis tba daxasiaTda gamoyofili vibrionebis 7 saxeobiT: V. 

cholerae (81%), V. vulnificus (9%), V. metschnikovii (5%), V. alginolyticus (3%), V. harveyi, V. 

fluvialis da V. mimicus (1%). Sedegemba aCvena, rom tbebSi yvelaze metad 
gavrcelebli iyo V. cholerae. (ix. grafiki 4). 
     Sedegebis Sejamebis safuZvelze SegviZlia davaskvnaT, rom 
saqarTvelos wylian garemodan identificirda klinikuri vibrionebis 11 
saxeoba: V. cholerae, V. parahaemolyticus, V. vulnificus, V. alginolyticus, V. fluvialis, V. 

metschnikovii, V. harveyi, V. mimicus, G. (Vibrio) holisae, Ph. (Vibrio) damsela, V. 

cincinatiensis  (ix. cxrili 8). 
         Seswavlil iqna klinikuri vibrios saxeobebis sezonuri ganawileba 
(grafiki 10). zafxulisa da Semodgomis periodi saukeTeso aRmoCnda 
vibrionebis saxeobebisTvis saqarTvelos wylian garemoSi.              
         kvlevis mizans aseve warmoadgenda izolirebuli arapaTogenuri 
Vibrio-s saxeobebisa (53 izolati) da saxeobis doneze araidentificirebuli 
Vibrio izolatebis (661 izolati) biomravalferovnebisa da raodenobrivi 

 

17% 
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gavrcelebis Seswavla saqarTvelos wylis ekosistemebSi. izolirebuli 
vibrionebis umravlesoba (65%) identificirda saxeobis doneze. Savi 
zRvidan gamoiyo 206 Vibrio-s izolati, xolo mtknari wyalsatevebidan – 
455. araidentificirebuli vibrionebis umravlesoba gamoiyo sufsidan 
aRebuli wylis sinjebidan (sufsidan gamoyofili izolatebis 90%), xolo 
mdinare Woroxisa da bulvaris sanapiro zolis wylis nimuSebidan - 
Tanabari raodenobiT (84-86%). mwvane koncxis wylis nimuSebidan gamoiyo 
araidentificirebadi vibrionebis 75%.  
         Savi zRvis wylis nimuSebi daxasiTda arapaTogenuri vibrionebis 
siuxviT. mwvane koncxis wylis sinjebidan gamoiyo: V. fischeri, V. natriegens, V. 

splendidus, Woroxidan - V. orientalis, V. natriegens, V. pelagius, V. splendidus, sufsis 
wylis sinjebidan - V. orientalis, V. natriegens, V. Pelagius. V. natriegens gamoiyo 
bulvaris sanapiro zolis wylis sinjebidan.  
          arapaTogenuri vibrionebis mravalferovnebiT Warbobs Woroxis 
wylis sinjebi.  V. natriegens predominanturia Savi zRvis wylis sinjebSi, 
igi mtknari wyalsatevebidan gamoyofili ar aris. V. orientalis 

raodenobrivad predominantobs mtknari wyalsatevebis sinjebSi.          
          aRsaniSnavia, rom mtknari wyalsatevebi gamoirCevian gamoyofili 
Stamebis biomravalferovnebiT. 
     araidentificirebuli vibrionebis umravlesoba gamoyofilia lisis 
tbidan (lisis tbis mTliani izolatebis 98%) da Tbilisis zRvidan (97%). 
kumisis tba daxasiaTda araidentificirebuli izolatebis maRali 
ricxviT (93%). 
          mtknari wyalsatevebis wylis sinjebidan gamovlenili 8 saxeobidan 7 
aRmoCnda: V. orientalis, V. fischeri, V. pelagius, V. campbellii, V. splendidus, V. nereis, V. 

nigripulchritudo. lisis tbidan gamoiyo: V. campbellii, V. splendidus. kumisis tbis 

wylis sinjebidan  - V. orientalis, V. fischeri, V. splendidus. Tbilisis zRvidan - V. 

orientalis, V. pelagius, V. splendidus. V. campbellii, V. nereis da V. nigripulchritudo deteqcia 
moxda mtknar wyalsatevebSi, xolo  V. orientalis, V. fischeri, V. pelagius, V. 

splendidus gamoiyo rogorc zRvis, aseve mtknari wyalsatevebis wylis 
nimuSebidan (ix. cxrili 8). 
     aeromonasebis gavrcelebisTvis saqarTvelos wylis ekosistemebSi 
saukeTeso sezonebi gamovlinda gazafxuli da Semodgoma, rac SeiZleba 
aixsnas aeromonasebis zrdis optimaluri temperaturiT (280C). 
aeromonasebis biomravalferovneba naCvenebia cxrili 9. Savi zRvis wylis 
ekosistema daxasiaTda mxolod sami saxeobiT: A. salmonicida, A. hydryophila, A 

caviae. mtknari wyalsatevebis ekosistemebSi ki aeromonasebi ufro 
mravalferovnad aRmoCndnen gavrcelebuli. maT Soris lisis tba (7 
saxeoba: A. hydrophila, A. caviae, A. salmonicida, A. media, A. veronii, A. sobria, A. 

eucrenophila) da Tbilisis zRva (6 saxeoba:  A. hydrophila, A. caviae, A. salmonicida, 

A. media, A. veronii, A. sobria) gamoirCeoda saxeobebis mravalferovnebiT, 
kumisis tbasTan SedarebiT (5 saxeoba: A. salmonicida, A. media, A. veronii, A. sobria, 

A. schuberti), rac aixsneba marilianobiT. rogorc grafik 9-zea (b) naCvenebi 
kumisis tba xasiaTdeboda SedarebiT maRali marilianobiT (3.50/00), 
Tbilisis zRvasa (0.10/00),  da lisis tbasTan (1.70/00) SedarebiT. kvlevis 
Sedegad dadginda, rom pH gavlenas ar axdenda saxeobebis gavrcelebaze. 
pH monacemebi mcired icvleboda neitraluridan tutianobisken. 
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aeromonasebis gavrcelbaze ZiriTad gavlenas axdenda Semdegi faqtorebi: 
temperatura da marilianoba.  

 mikrobuli dabinZurebis indikatorebTan erTad, rezervuaris 
saprobiotikuri da trofikuli done SeiZleba ganisazRvros fito- da 
zooplanqtonis biomasiTa da mravalferovnebiT.[124] fitoplanqtoni 
biologiuri elementis gasaRebs warmoadgens bunebriv wylis garemoSi 
pirveladi produqciis, sistemaSi Jangbadis produqciis TvalsazrisiT da 
sakveb jaWvSi mniSvnelovani komponentis kuTxiT.  garda amisa, rom 
wyalmcenareebis sasicocxlo cikli SedarebiT xanmoklea, maT wylis 
damabinZureblebis efeqturi indikatorebis roli SeuZliaT Seasrulon 
wylis xarisxis swrafi cvlilebisa da am cvlilebebis asaxvidan 
gamomdinare[68] wyalsacavebis Tanmimdevrulma, grZelvadianma monitoringma, 
gansakuTrebiT ki rekreaciuli miznebis gamosayeneblad, SeiZleba 
gadamwyveti roli iTamaSos wylismieri infeqciebis Tavidan acilebis 
sakiTxSi. ekologiuri statusis, gansakuTrebiT ki Cvens mier Seswavlili 
mikroorganizmebis gavrcelebisa da biomravalferovnebis kvleva 
rekreaciul wylebSi, ar Catarebula saqarTveloSi sabWoTa kavSiris 
daSlis Semdgom periodSi. Zvel SefasebebSi,[ 103 ] lisis tba daxasiaTda, 
rogorc β-oligosaprobuli-β-mezosaprobuli wylis rezervuari 
fitoplanqtonis saxeobebis maCveneblebis arsebobis safuZvelze.[124]  
Tbilisis zRva ki - oligosaprobuli- β-oligosaprobuli wylis 
rezervuari, kumisis tba ki - ά, β- mezosaprobuli wylis rezervuari. 
fitoplanqtonis Semadgenloba aseve SeiZleba iyos wylis rezervuarebis 
ekologiuri statusis mniSvnelovani maCvenebeli. kvlevis Sedegad 
aRmoCnda xuTi mniSvnelovani taqsoni (Bacillariophyta, Chlorophyta,    

Cyanophyta,  Pyrrophyta,   Chrysophyta).  
      fitoplanqtonis, fizikur-qimiuri da mikrobuli parametrebis 
safuZvelze kumisis tba aRmoCnda yvelaze dabinZurebuli Seswavlil sam 
tbas Soris. es SesaZloa iyos wyalSemkreb auzze intensiuri soflis 
meurneobis aqtivobebis Sesrulebis Sedegi. wyalSemkrebi auzi moicavs 
sofel kumiss 2500 mosaxliT, pirutyvis mcire fermebiTa da 
mefrinveleobis farTo fermiT “kumisi” (200.000-ze meti wiwila). 
soflebidan da fermebidan daumuSavebeli Camdinare wylebi paTogenebis, 
azotisa da fosforis mniSvnelovan wyaros warmoadgenen. azoti da 
fosfori xels uwyoben wyalmcenareebis, maT Soris toqsikur 
cianobaqteriebis gavrcelebas. Cyanophyta maRali siWarbiT kumisis tbaSi 
(>100.00 ujredi/ml) iwvevs didi raodenobiT cianotoqsinis warmoqmnas. 
kumisis tbaSi Tevzis perioduli daxocva SesaZlebelia gamowveuli iyos 
swored Cyanophyta-s ayvavebis periodSi toqsinis warmoqmniT. [90]  
      miRebuli Sedegebis safuZvelze SesaZloa davaskvnaT, rom Tbilisis 
zRva Seswavlili wylis rezervuarebs Soris yvelaze nakleb 
dabinZurebulia. mizezs SeiZleba warmoadgendes, wyalSemkreb auzSi 
nakleb intensiuri sasoflo meurneoba da sakuTriv wyalsacavis buneba. 
Tbilisis zRvas gacilebiT didi zedapiris farTi da siRrme aqvs 
kumisisa da lisis tbebTan SedarebiT. damatebiT, Tbilisis zRva 
gamdinare wylis rezervuars warmoadgens Camdinare da gamdinare arxebiT, 
rac xels uwyobs gadinebis xarisxis zrdas da Sesabamisad Semosuli 
damabinZureblebis ganzavebas wyalSemkrebi auzidan da sarekreacio 
aqtivobebidan. kumisis tba xasiaTdeba wylis donis maRali cvlilebiT 
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mdinare algeTis Senakadis dinebisa da agreTve, tbis wylis sarwyavad 
gamoyenebis gamo. zafxulisa da Semodgomis TveebSi wyalnaklebobis dros 
xdeba mikrobuli, organuli da araorganuli damabinZureblebis 
dagroveba.  
      wylis temperatura warmoadgens abiotur faqtors, romelic 
marTavs sxavadasxva parametrebs wylis garemoSi, maT Soris mikrobul 
aqtivobasa da zrdas.[68] rogorc kvlevam aCvena, wylis temperatura 
mniSvnelovan gavlenas axdens wylis mikroorganizmebis raodenobis 
maCveneblebis donesa da sezonur ganawilebaze. mag: V. parahaemolyticus 

raodenobis momateba xdeboda temperaturis momatebasTan erTad maisidan 
seqtembramde. mikroorganizmis gamoyofa moxda iseTi dabali 
temperaturis mqone wylis sinjebidan, rogoricaa 80C, magram ufro 
xSirad (Stamebis 93%) iyofoda 170C-ze maRali temperaturis dros. 
gazafxulsa da zafxulSi Tbili temperaturis gamo xdeboda  V. 
parahaemolyticus-is siWarbis momateba. V. parahaemolyticus aRmoCenil iqna 
marilianobis farTo speqtrSi (3.4-20.8 %0). sinjis aRebis yvela wertili 
warmoadgenda V. parahaemolyticus-sTvis xelsayrel garemos. saqarTveloSi 
vibrionebis maRali sixSiriT deteqciis safuZvelze, rac dakavSirebulia 
mwvave infeqciebis warmoSobasTan, aucilebelia rekreaciuli wylebisa da 
zRvis produqtebis saSeni adgilebis monitoringi, gansakuTrebiT Tbil 
sezonebSi wylis temperaturis momatebis dros. [71] 
      gamomdinare iqidan, rom Seswavlili obieqtebis wylis pH 

umniSvnelod icvleboda, igi gavlenas ar axdenda mikroorganizmebis 
gavrcelebasa da biomravaflerovnebaze.  
     radganac kumisi da lisis tba orive momlaSo wylis tbebia, 
vibrionebi kargad izrdebian.[152] literaturaSi mocemulia toqsigenuri 
qoleras endemuroba warmodgenil wylebSi.[70] Sedegad, aucilebelia 
zedamxedveloba paTogenuri vibrionebis gavrcelebis Sesaxeb, raTa 
moxdes epidemiuri afeTqebebis Tavidan acileba.  
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nawili V. daskvnebi  

 

 

 pirvelad ganxorcielda saqarTvelos wylis garemoSi Vibrio-sa da   

Aeromonas-is saxeobebis gavrcelebisa da saxeobrivi mravalferovnebis 

detaluri Seswavla. 

 Seiqmna Vibrio da Aeromonas gvaris baqteriebis efeqturi saidentifikacio 

sqemebi. genetikurma analizma daadastura rom maTi saSualebiT xdeba 

zusti daxasiaTeba da identificireba SesaZlebelia mxolod am 

testebis Sedegebze dayrdnobiT.  

 saqarTvelos Savi zRvis sanapiro zolsa da Tbilisis mimdebare Sida 

wyalsatevebidan (Tbilisis zRva, lisisa da kumisis tbebi) gamovlinda 

Vibrio-s 19 saxeoba, maT Soris 11 adamianisaTvis paTogenuri aRmoCnda (V. 

cholerae, V. vulnificus, V. parahaemolyticus, V. alginolyticus da sxv.). arapaTogenuri 

vibrionebis didi jgufidan  izolatebis nawili miekuTvna 8 saxeobas 

(V. orientalis, V. fischeri, V. pelagius, V. campbellii da sxv.).  

 Vibrio-s saxeobebis mravalferovnebisa da raodenobrivi Semcvelobis 
mixedviT gansxvaveba aRiniSna Savi zRvis sanapiro zolis calkeul 
wertilebs Soris, rac wylis marilianobis mniSvnelobis maCvenebelia. 
maRalmarilian zonebSi (baTumi, mwvane koncxi) wamyvani saxeobebi iyo: V. 

parahaemolyticus, V. alginolyticus, V. vulnificus), xolo dabalmarilian 
wertilebSi (sufsisa da Woroxis SesarTavebi) - V. parahaemolyticus, V. 

cholerae, V. vulnificus. Savi zRvis wylis marilian garemoSi aseve 
gamovlinda Aeromonas-is  zogierTi saxeoba  (A. salmonicida, A hydrophila da A. 

caiviae).  
 Tbilisis midamoebis mtknar da momlaSo wyalsatevebSi   gavrcelebul 

Vibrio-s saxeobebs Soris wamyvania V. cholerae, romelsac miekuTvna 
gamoyofili izolatebis 81-86%. Sida wyalsatevebSi aseve aRiniSna 
aeromonasebis maRali saxeobrivi mravalferovneba, rac kvlav dabali 
marilianobis faqtoriT ixsneba.   

 saqarTvelos Savi zRvis sanapiro zolSi da mtknar wyalsatevebSi 
gavrcelebuli Vibrio-sa da Aeromonas-is populaciebi gansxvavdeba 
saxeobrivi SemadgenlobiT. kvlevam aCvena, rom Vibrio-sa da  Aeromonas-is 
saxeobebs SeuZliaT erT ekologiur niSaSi Tanaarseboba.   

 saqarTvelos zRvis da mtknari wylis ekosistemebidan gamoyofili 
Aeromonas-is izolatebis didi nawili miekuTvna  aeromonasebis 8 
saxeobas: A. salmonicida, A. hydrophila, A. caviae, A. media, A. veronii, A. schuberti,  A. 

sobria, A. eucrenophila.   
 dadginda, rom vibrionebisa da aeromonasebis gavrcelebasa da  

saxeobriv mravalferovnebaze gavlenas axdens wylis temparatura, rac 
ganapirobebs saqarTvelos wylis sakvlev ekosistemebSi Vibrio-sa da 

Aeromonas-is saxeobebis Semcvelobis gansxvavebul sezonur dinamikas.   
zafxulisa da Semodgomis periodi saukeTeso aRmoCnda Vibrio-s 

saxeobebisaTvis, xolo aeromonasebis cxovelmyofelobisaTvis  
saukeTeso sezonia  Semodgoma da gazafxuli.  
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 miRebuli Sedegebis safuZvelze Sesabamisi organizaciebisaTvis 
SemuSavda rekomendacia, romelic exeba   wylis ekosistemebis 
regularuli monitoringis saWiroebas, gansakuTrebiT Tbili sezonebis 
dros, raTa moxdes Vibrio-s da Aeromonas-is saxeobebis adreuli gamovlena. 
sasurvelia Seiqmnas rutinuli monitoringis programa (identifikaciis 
Seqmnili sqemebis gamoyenebiT), romelic saSualebas mogvcems 
movaxdinoT daavadebebis epidemiis SemTxvevaSi riskis prognozireba.    
 

 
 
 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 
 



 98 

gamoyenebuli literatura 
 

 

1. afxazava i., (1979). qarTuli sabWoTa enciklopedia,  თბ. ტ. 4, გვ. 617. 

2. afxazava i., (1983). qarTuli sabWoTa enciklopedia, Tb. t. 6, gv. 30. 

3. afxazava i., (1983). qarTuli sabWoTa enciklopedia, თბ. ტ. 6, გვ. 252. 

4. afxazava i., (1983). qarTuli sabWoTa enciklopedia, თბ. ტ. 6, გვ. 71. 

5. aWaris avtonomiuri respublikis turizmisa da kurortebis 

departamenti. 2013. mwvane koncxi. 

http://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%AC%E1%83%95%E1%83%90%E1%83

%9C%E1%83%94_%E1%83%99%E1%83%9D%E1%83%9C%E1%83%AA%E1%83%AE%

E1%83%98_%28%E1%83%91%E1%83%90%E1%83%97%E1%83%A3%E1%83%9B%E1%

83%98%29 wakiTxvis TariRi: seqtemberi, 2013 w. 

6. CikvilaZe x. (2009). “Savi zRvis saqarTvelos sanapiro zonis centralur 

regionSi ekohidrologiuri procesebis Seswavla”, Tbilisi. gv. 13-36. 

7. janeliZe a. i. (1925) “Tbilisis midamoebis hidrografiisTvis” Tbilisis 

saxelmwifo universiteti. t. 5.   

8. ka.wikipedia.org/wiki/Savi_zRva  wakiTxvis TariRi: seqtemberi, 2013 w. 

9. mgalobliSvili nino. “Savi zRvis sanapiro zolis aWaris monakveTis 
napirdacva”. asociacia Tavisufal JurnalistTa saxli,  baTumi. 
http://www.nplg.gov.ge/gsdl/cgi-bin/library.exe?e=d-00000-00---off-    0civil2-civil2-01-1--0-
10-0--0-0---0prompt-10--..-4----4---0-0l--11-ka-10---10-help-50--00-3-1-00-0-00-11-1-0utfZz-8-
00-0-11-1-0utfZz-8-10&cl=CL2.19&d=HASHb057891b664981a2975579.6&x=1 wakiTxvis 
TariRi: seqtemberi, 2013 w. 

10. qarTuli sabWoTa enciklopedia, (1985) თბ. ტ. 9, გვ. 615. 

11. qarTuli sabWoTa enciklopedia, (1987) თბ. ტ. 11, გვ. 405. 

12. ukleba d., (1974). “aRmosavleT saqarTvelos mTiani mxareebis 

landSaftebi da fizikur-geografiuli raionebi,” Tbilisi. 

13. vaxuSti (1941) “saqarTvelos samefos aRwera”, Tbilisi. 

14. xomskisi v., (1969). “mcire tbebis dinamika da Termika”, vilniusi. 

15. yavriSvili v.i., davidovi v.k., janaSvili g.m. (1935)“amierkavkasiis 

tbebis aRweriloba”. ssik wylis resursebis cnobari. amierkavkasia. t. XI. 

 

16. Израэль  Ю.А.,    Цыбань  А.В. (1985). “Экология и проблемы  комплексного 

глобального мониторинга  Мирового океана”. В кн.: Комплексный глобальный 

мониторинг   Мирового   океана. Труды   первого  международного симпозиума. 

Ленинград. Гидрометеоиздат. Том. №1. 19-49стр. 

17. Красильников   Н.А.  (1949). “Определитель бактерий и актиномицетов”. Москва.    

18. Кутырин Т.М.  Беличенко  Ю.П. (1971). “Охрана водных ресурсов – проблемы  

современности”.  Ленинград.   Гидрометеоиздат.  182стр. 

19. Мархасин  И.Л.,   Гусманова   Г.М.  (1978). “О природе  поверхностной активности   

нефти и ее компонентов”.    В  кн.:   Труды  Седьмого Международного     Конгресса     по    

Поверхностно     Активным Веществам.  Т.Э.М. 656- 665стр. 

http://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%AC%E1%83%95%E1%83%90%E1%83%9C%E1%83%94_%E1%83%99%E1%83%9D%E1%83%9C%E1%83%AA%E1%83%AE%E1%83%98_%28%E1%83%91%E1%83%90%E1%83%97%E1%83%A3%E1%83%9B%E1%83%98%29
http://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%AC%E1%83%95%E1%83%90%E1%83%9C%E1%83%94_%E1%83%99%E1%83%9D%E1%83%9C%E1%83%AA%E1%83%AE%E1%83%98_%28%E1%83%91%E1%83%90%E1%83%97%E1%83%A3%E1%83%9B%E1%83%98%29
http://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%AC%E1%83%95%E1%83%90%E1%83%9C%E1%83%94_%E1%83%99%E1%83%9D%E1%83%9C%E1%83%AA%E1%83%AE%E1%83%98_%28%E1%83%91%E1%83%90%E1%83%97%E1%83%A3%E1%83%9B%E1%83%98%29
http://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%AC%E1%83%95%E1%83%90%E1%83%9C%E1%83%94_%E1%83%99%E1%83%9D%E1%83%9C%E1%83%AA%E1%83%AE%E1%83%98_%28%E1%83%91%E1%83%90%E1%83%97%E1%83%A3%E1%83%9B%E1%83%98%29
http://ka.wikipedia.org/wiki/
http://www.nplg.gov.ge/gsdl/cgi-bin/library.exe?e=d-00000-00---off-%20%20%20%200civil2-civil2-01-1--0-10-0--0-0---0prompt-10--..-4----4---0-0l--11-ka-10---10-help-50--00-3-1-00-0-00-11-1-0utfZz-8-00-0-11-1-0utfZz-8-10&cl=CL2.19&d=HASHb057891b664981a2975579.6&x=1
http://www.nplg.gov.ge/gsdl/cgi-bin/library.exe?e=d-00000-00---off-%20%20%20%200civil2-civil2-01-1--0-10-0--0-0---0prompt-10--..-4----4---0-0l--11-ka-10---10-help-50--00-3-1-00-0-00-11-1-0utfZz-8-00-0-11-1-0utfZz-8-10&cl=CL2.19&d=HASHb057891b664981a2975579.6&x=1
http://www.nplg.gov.ge/gsdl/cgi-bin/library.exe?e=d-00000-00---off-%20%20%20%200civil2-civil2-01-1--0-10-0--0-0---0prompt-10--..-4----4---0-0l--11-ka-10---10-help-50--00-3-1-00-0-00-11-1-0utfZz-8-00-0-11-1-0utfZz-8-10&cl=CL2.19&d=HASHb057891b664981a2975579.6&x=1


 99 

20. Метревели  Г.,  Гачечиладзе   Г.,  Буачидзе   Н.  (2002). “Динамика моря в 

исключительной   экономической   зоне  Грузии  и проблемы    ее загрязнения 

нефтепродуктами  текущем климатическом цикле”. Географическое общество Грузии. 

Кавказский географический журнал. Т.№1. 46-52стр. 

21. Позднишев   Г.Н.,   Петров А.А.,  Макарева  А.М. (1969).  “Экстракционное  

разделение  нефти  на  смолы, масло  и асфальтены”.   Химия и технология топлив и 

масел. Т.№1. 18-22. Рывик  Б.М. (1962). “Анализ  нефти и нефтепродуктов”. М. 

Гидрометеоиздат.  873 стр. 

22. Рывик  Б.М. 1962г. Анализ  нефти и нефтепродуктов.  М. 

Гидрометеоиздат  873стр.  

23.  Хоут   Дж. (1980). “Краткий определитель бактерии Берги”.   Москва. Изд. Мир 

444стр. 

 

24. Alvarez J. R., Lamba S., Dyer K. Y., Apuzzio J. J. 2006. An unusual case of urinary tract 

infection in a pregnant woman with Photobacterium damsela. Infect. Dis. Obstet. Gynecol. 

80682:1–3. 

25. Angel, M. F., F. Zhang, M. Jones, J. Henderson, and S. W. Chapman. 2002. Necrotizing 

fasciitis of the upper extremity resulting from a water moccasin bite. South. Med. J. 95:1090-

1094. 

26. Application TCBS Agar (Vibrio Selective Agar)". Web site of the Merck KGaA. 

Retrieved 2013-03-18. 

27. Asato J., Kanaya F. 2004. Fatal infection of the hand due to Photobacterium damsela: a 

case report. Clin. Infect. Dis. 38:e100–e101. 

28. Austin B & Zhang X-H (2006). "Vibrio harveyi: a significant pathogen of marine 

vertebrates and invertebrates". Letters in Applied Microbiology 43 (2): 119–214. doi: 

10.1111/j.1472-765X.2006.01989.x. PMID 16869892. 

29. Baffone W., Casaroli A., Campana R., Citterio B., Vittoria E., Pierfelici L., Donelli G.  

(2005). "'In vivo' studies on the pathophysiological mechanism of Vibrio  

parahaemolyticus TDH(+)-induced secretion". Microb Pathog 38 (2-3): 133–7.    

doi:10.1016/j.micpath.2004.11.001. PMID 15748815. 

30. Bain, N., Taylor M. E., and Shewan J. M. 1965.Some preliminary data on a study of the 

Vibrio and allied genera. Spisy Prirodoved. Fak. Univ. Brne 7: Series K, p. 298-299. 

31. Banakar, V., Constantin de Magny, G., Jacobs, J., Murtugudde, R., Huq, A., Wood, R. J., 

et al. (2011). Temporal and spatial variability in the distribution of Vibrio vulnificus in the 

Chesapeake Bay: a hindcast study. Ecohealth 8, 456–467. doi: 10.1007/s10393-011-0736-4. 

32. Barach, G. P. 1964. Lake Reservoirs in Georgia and Their Importance for Fishery.  

Sabchota Sakartvelo, Tbilisi, USSR. 

33. Bassler BL., Wright M., Showalter RE., Silverman MR (1993). "Intercellular signalling in 

Vibrio harveyi: sequence and function of genes regulating expression of luminescence". 

Molecular Microbiology 9 (4): 773–786. doi:10.1111/j.1365-2958.1993.tb01737.x. PMID 

8231809. 

34. Baumann P., Baumann L., Bang SS., Woolkalis MJ. (1980). "Reevaluation of the 

taxonomy of Vibrio, Beneckea, and Photobacterium: Abolition of the genus Beneckea". Curr. 

Microbiol. 4: 127–132. 



 100 

35. Baumann P., Baumann L., Mandel M. (1971). "Taxonomy of marine bacteria: the genus 

Beneckea". J Bacteriol. 107 (1): 268–94. PMC 246914. PMID 4935323. 

36. Bode RB. Brayton PR., Colwell RR., et al. 1986; A new Vibrio species, Vibrio 

cincinnatiensis, causing meningitis: successful treatment in an adult. Ann Intern Med. 104:55-

56. 

37. Borrell N., Figueras M. J., and J. Guarro. 1998. Phenotypic identification of Aeromonas 

genomospecies from clinical and environmental sources. Can. J. Microbiol. 44:103-108. 

38. Bossi-Küpfer, M., A. Genini, R. Peduzzi, and A. Demarta. 2007. Tracheobronchitis 

caused by Aeromonas veronii biovar sobria after near-drowning. J. Med. Microbiol. 56:1563-

1564. 

39. Carnahan, A. M. 1993. Aeromonas taxonomy: a sea of change. Med. Microbiol. Lett. 

2:206-211. 

40. Centers for Disease Control and Prevention. 1990. Aeromonas wound infections 

associated with outdoor activities - California. Morb. Mortal. Wkly. Rep. 39:334-335. 

41. Centers for Disease Control and Prevention. 1997; Outbreak of Vibrio parahaemolyticus 

infections associated with eating raw oysters -Pacific Northwest, 1997. MMWR. 47:457-462. 

42. Centers for Disease Control and Prevention. 1999; Outbreak of Vibrio parahaemolyticus 

infection associated with eating raw oysters or clams harvested from Long Island Sound -- 

Connecticut, New Jersey, and New York, 1998. MMWR. 48:48-51. 

43. Centers for Disease Control and Prevention. 2011. Cholera in Haiti:One year Later.  

http://www.cdc.gov/haiticholera/haiti_cholera.htm wakiTxvis TariRi: oqtomberi, 2013 

w. 

44. Centers for Disease Control and Prevention. 2013. Vibrio vulnificus General Information 

Frequently Asked Questions. What type of illness does V. vulnificus cause? 

45. Chakraborty, S., G. B. Nair, Shinoda S. (1997). Pathogenic vibrios in the natural aquatic 

environment. Rev. Environ. Health 12:63-80. 

46. Chen X, Schauder S, Potier N, Van Dorsselaer A, Pelczer I, Bassler BL, Hughson FM. 

(2002). "Structural identification of a bacterial quorum-sensing signal containing boron". Nature 

415 (6871): 545–549. doi:10.1038/415545a. PMID 11823863. 

47. Chopra, A. K., Xu X.J., Ribardo D., Gonzalez M., Kuhl K., Peterson J. W., and C. W. 

Houston. 2000. The cytotoxic enterotoxin of Aeromonas hydrophila induces proinflammatory 

cytokine production and activates arachidonic acid metabolism in macrophages. Infect. Immun. 

68:2808-2818. 

48. Clarridge J. E., Zighelboim-Daum S. 1985. Isolation and characterization of two 

hemolytic phenotypes of Vibrio damsela associated with a fatal wound infection. J. Clin. 

Microbiol. 21:302–306. 

49. Cobbold C., Rink T. "Fluorescence and bioluminescence measurement of cytoplasmic free 

calcium" Biochem J. 248(2): 313–328. 

50. Colwell, R. R., and   Mandel M.  1964. Base composition of deoxyribonucleic acid of 

marine and non-marine Vibrios deduced from buoyant density   measurements in cesium 

chloride.  J. Bacteriol. 88:1816-1817. 

51. Colwell, R. R., MacDonell M. T., and J. De Ley. 1986. Proposal to recognize the family 

Aeromonadaceae fam. nov. Int. J. Syst. Bacteriol.36:473-477. 

http://www.cdc.gov/haiticholera/haiti_cholera.htm


 101 

52. Dalsgaard A., Alarcon A., Lanata CF., et al. 1996; Clinical manifestations and molecular 

epidemiology of five cases of diarrhoea in children associated with Vibrio metschnikovii in 

Arequipa, Peru. J Med Micriobiol. 45:494-500. 

53. Daniels NA., MacKinnon L., Bishop R., et al. 2000; Vibrio parahaemolyticus infections in 

the United States, 1973-1998. J Infect Dis. 181:1661-1666. 

54. Daniels NA., Ray B., Easton A., et al. 2000; Emergence of a new Vibrio parahaemolyticus 

serotype in raw oysters: prevention quandary. JAMA. 284:1541-1545. 

55. DiGaetano M, Ball SF, Straus JG. 1989; Vibrio vulnificus corneal ulcer. Case reports. 

Arch Ophthalmol. 107:323-324. 

56. Edberg, S. C., F. A. Browne, and M. J. Allen. 2007. Issues for microbial regulation: 

Aeromonas as a model. Crit. Rev. Microbiol. 33:89-100. 

57. Elbakidze T, Janelidze N, Jaiani E, Qoqashvili T, Mitaishvili N, Koberidze T, 

Porchkhidze K, Tediashvili M, 2010. “Occurrence of epidemic strains of Vibrio cholerae in 

recreational and drinking water reservoirs in Georgia”, Georgia Chemical Journal N4, pp. 120. 

58. Farmer J.J., Janda M., 2004. Family I Vibrionaceae. In: Bergey’s Manual of Systematic 

Bacteriology, Second edition, Vol two, part B, George M. Garrity (Editor-in-Chief), pp. 491-

546. 

59. Federal Register notice about the Contaminant Candidate List. 1998; 63 FR 10273 

http://permanent.access.gpo.gov/lps21800/www.epa.gov/safewater/ccl/cclfs.html wakiTxvis 

TariRi: oqtomberi, 2013 w. 

60. Fouz B., Larsen J. L., Nielsen B., Barja J. L., Toranzo A. E. 1992. Characterization of 

Vibrio damsela strains isolated from turbot Scophthalmus maximus in Spain. Dis. Aquat. Org. 

12:155–156. 

61. Fuji, Y., Nomura T., Yokoyama R., Shinoda S., and K. Okamoto. 2003. Studies of the 

mechanism of action of the aerolysin-like hemolysin of Aeromonas sobria in stimulating T84 

cells to produce cyclic AMP. Infect. Immun. 71:1557-1560. 

62. Fujioka R. S., Greco S. B., Cates M. B., Schroeder J. P. 1988. Vibrio damsela from 

wounds in bottlenose dolphins Tursiops truncatus. Dis. Aquat. Org. 4:1–8. 

63. Garrityn G. M. 2005; Bergey's Manual of Systematic Bacteriology.V2. Auflage. Springer, 

New York, Volume 2: The Proteobacteria, Part B: The Gammaproteobacteria ISBN 0-387-

24144-2. 

64. Garrityn G. M. 2007; Bergey's Manual of Systematic Bacteriology.V2.:.pp. 491-499. 

65. Gavin, R., Merino S., Altarriba M., Canals R., Shaw J. G., and J. M. Tomas. 2003. Lateral 

flagella are required for increased cell adherence, invasion and biofilm formation by Aeromonas 

spp. FEMS Microbiol. Lett.224:77-83. 

66. Georgia’s Initial National Communication under the UN framwork Convention on 

Climate Change, (1999). Tbilisi, Georgia, pp. 92-98. 

67. Gerlach, H., Gylstorff I. 1967. Studies on biochemical properties, pathogencity and 

resistance spectrum against antibiotics in Vibrio metschnikovii. Berl. Muench. Tieraerztl. 

Wochenschr. 80:153-155. 

68. Golubovskaya, E. K. 1978. Biological Basics of Water Treatment. ‘Vishaya Schkola’, 

Moscow, USSR. 

http://permanent.access.gpo.gov/lps21800/www.epa.gov/safewater/ccl/cclfs.html


 102 

69. Greenough WB III. Vibrio cholera and cholera. In: Mandell GL, Benett JE, Dolin R, eds. 

1995: Principles and Practices of Infectious Diseases. 4th Ed. New York: Churchill Livingstone; 

1934-1945. 

70. Grim C., Jaiani, E., Janelidze, N., Kokashvili, T., Tediashvili, M., Colwell, R. R. & Huq, 

A. 2010. Detection of toxigenic Vibrio cholerae O1 in freshwater lakes of the former Soviet 

Republic of Georgia: a potential source of disease. Environ. Microbiol. Rep. 2 (1), 2–6. 

71. Haley B. J., T. Kokashvili, A. Tskshvediani, N. Janelidze, N. Mitaishvili, Ch. J. Grim, G. 

Constantin_de_Magny, A. J. Chen, E. Taviani, T. Eliashvili, M. Tediashvili, Ch. Whitehouse, 

R. RColwell, A. Huq. 2014. ‘Molecular Diversity and Predictability of Vibrio parahaemolyticus 

along the Georgian coastal zone of the Black Sea’ Frontiers in Microbiology. 

http://www.frontiersin.org/aquatic_microbiology/10.3389/fmicb.2014.00045/abstract  

doi: 10.3389/fmicb.2014.00045 wakiTxvis TariRi: noemberi, 2013 w. 

72. Han H. J., Taki T., Kondo H., Hirono I., and T. Aoki. 2008. Pathogenic potential of a 

collagenase from Aeromonas veronii. Can. J. Microbiol. 54:1-10. 

73. Havelaar A. H., During M, Versteegh J. F. M. 1987. Ampicillin-dextrin agar medium for 

the enumeration of Aeromonas species in water by membrane filtration. Journal of Applied 

Bacteriology, 62, pp. 279-287. 

74. Hendrie M. S., Hodgkiss W., and Sheiwan J. M. 1971; Proposal that Vibrio marinus 

(Russell1891) Ford 1927 he amalgamated with Vibrio fischeri (Beijerinck 1889) Lehmann and 

Neumann 1896. International Journal of Systematic Bacteriology. pp.  217-221. 

75. Heuzenroeder, M. W., Wong C. Y. F., and R. L. P. Flower. 1999. Distribution of two 

hemolytic toxin genes in clinical and environmental isolates of Aeromonas spp.: correlation 

with virulence in a suckling mouse model. FEMS Microbiol. Lett. 174:131-136. 

76. Hlady WG, Klontz KC. 1996; the epidemiology of Vibrio infections in Florida, 1981- 

1993. J Infect Dis. 173:1176-1183. 

77. Hogan C. M. 2010. Bacteria. Encyclopedia of Earth. eds. Sidney Draggan and C.J. 

Cleveland, National Council for Science and the Environment, Washington DC. 

78. Holcombe DJ. 1991; Vibrio vulnificus peritonitis. A unique case. J La State Med Soc. 

143:27-28. 

79. Holmberg SD. Vibrio. In: Gorbach SL, Bartlett JG, Blacklow NR, eds. 1992: Infectious     

      Diseases. Philadelphia: WB Sauders Company; 14931502. 

80. Holt J.G., 1994. Bergey’s manual of Determinative Bacteriology, 9-th edition,  

Williams&Wilkins. 

81. Howard-Jones, N (1984). "Robert Koch and the cholera vibrio: a centenary".  

BMJ 288 (6414):379–81.  doi:10.1136/bmj.288.6414.379. PMC 1444283.PMID 6419937. 

82. Huang, H.C., Yu W.L., Huan K.H., Cheng K.C., and Chuang Y.C. 2007. Aeromonas 

sobria prostatitis and septic shock in a healthy man with chronic alcoholic consumption. Jpn. J. 

Infect. Dis. 60:400-401. 

83. Huq MI, Alam KMJ, Brenner DJ, et al. (1980). Isolation of Vibrio-like group, EF-6, from 

patients with diarrhea. J Clin. Microbiol.11:621-624. 

84. Huq, A., Grim, C., Colwell, R. R. & Nair, G. B. 2006. Detection, isolation and 

identification of Vibrio cholerae from the environment. Curr. Protocol. Microbiol. 2, 6A.5.1–

6A.5.38. 

http://www.frontiersin.org/aquatic_microbiology/10.3389/fmicb.2014.00045/abstract


 103 

85. Imamura T., Nitta H., Wada Y., Kobayashi H., and K. Okamoto. 2008. Impaired plasma 

clottability induction through fibrinogen degradation by ASP, a serine protease released from 

Aeromonas sobria. FEMS Microbiol. Lett. 284:35-42. 

86. Isenberg HD, editor. 2004. Clinical Microbiology Procedures Handbook. American 

Society for Microbiology; p. 3.3.2-3.3.2.13. 

87. Isonhood, J. H., and M. Drake. 2002. Aeromonas species in foods. J. Food Prot. 65:575-

582. 

88. Ivanov I. T. 2007. Allometric dependence of the life span of mammal erythrocytes on 

thermal stability and sphingomyelin content of plasma membranes. Comp. Biochem. Physiol. A 

Mol. Integr. Physiol. 147:876–884. 

89. Jacobs, J. M., Rhodes, M., Brown, C. W., Hood, R. R., Leigh, A., Long, W., et al. (2010). 

“Predicting the distribution of Vibrio vulnificus in Chesapeake Bay,” in NOAA Technical 

Memorandum NOS NCCOS 112. NOAA National Centers for Coastal Ocean Science, Center 

for Coastal Environmental Health and Biomolecular Research, Cooperative Oxford Laboratory 

(Oxford, MD). 

90. Jaiani E., Kokashvili T., Mitaishvili N., Elbakidze T., Janelidze N., Lashkhi N., 

Kalandadze R., Mikashavidze, E., Natroshvili G., Whitehouse C.A., Huq A., Tediashvili M. 

(2013). ‘Microbial water quality of recreational lakes near Tbilisi, Georgia’. Journal of Water 

and Health, 11.2. pp. 333-345. 

91. Jaiani, E. 2004. Some Aspects of Freshwater Microbial Ecology: Interactions between 

Protozoa and Prokaryotic Organisms. PhD Thesis, Eliava Institute of Bacteriophage, 

Microbiology and Virology, Tbilisi, Georgia. 

92. James, William D.; Berger, Timothy G. (2006). Andrews' Diseases of the Skin: Clinical 

Dermatology. Saunders Elsevier. ISBN 0-7216-2921-0. 

93. Janda M., and Abbott S.L. 2010. The Genus Aeromonas: Taxonomy, Pathogenicity, and 

Infection. Clin. Microbiol. Rev.  vol. 23 no. 1 35-73. 

94. Janda, J. M. 2001. Chapter 59. Aeromonas and Plesiomonas, p. 1237-1270. In M. 

Sussman (ed.), London, United Kingdom. Molecular medical microbiology, vol. 2. Academic 

Press. 

95. Janda, J. M., and P. D. Duffey. 1988. Mesophilic aeromonads in human disease; current 

taxonomy, laboratory identification, and infectious disease spectrum. Rev. Infect. Dis. 10:980-

997. 

96. Janda, J.M. 1985. Biochemical and exoenzymatic properties of Aeromonas species. Diagn. 

Microbiol. Infect. Dis. 3:223-232. 

97. Janelidze N., Jaiani E., Lashkhi N., Tskhvediani A., Kokashvili T., Gvarishvili T., Jgenti 

D., Mikashavidze E., Diasamidze R., Narodny S., Obiso R., Whitehouse C.A., Huq A., 

Tediashvili M. 2010. Microbial water quality of the  Georgian coastal zone  of the  Black Sea. 

Marine Pollution Bulletin. http://www.journals.elsevier.com/marine-pollution-bulletin  

wakiTxvis TariRi: noemberi, 2013 w. 

98. Janelidze, N. 2008. Selection of Perspective Phages for Tracing in Waterbodies and 

Elaboration of Technology for their Production. PhD Thesis, Eliava Institute of Bacteriophage, 

Microbiology and Virology, Tbilisi, Georgia. 

99. Jangid, K., Kong R., Patole M. S., and Y. S. Shouche. 2007. luxRI homologs are 

universally present in the genus Aeromonas. BMC Microbiol.7:93. 

http://www.journals.elsevier.com/marine-pollution-bulletin


 104 

100. Jean-Jacques, W., K. R. Rajashekaraiah, J. J. Farmer III, F. W. Hickman, J. G. Morris, and 

C. A. Kallick. 1981. Vibrio metschnikovii bacteremia in a patient with cholecystitis. J. Clin. 

Microbiol. 14:711-712. 

101. Jensen S., Samuelson O., Anderson K., Torkildsen L., Lambert C., Choquet C., Paillard 

C., Bergh O. 2003."Characterization of strains of Vibrio splendidus and V. tapetis isolated from 

corkwing wrasse Symphodus melops suffering vibriosis" Diseases of Aquatic Organisms. 53: 

25–31. 

102. Joseph S, Colwell R, Kaper J (1982). "Vibrio parahaemolyticus and related halophilic 

Vibrios". Crit Rev Microbiol 10 (1): 77–124. doi:10.3109/10408418209113506. PMID 

103. Kalandadze, R., Mikashavidze, E., Mgeladze, M., Jaiani, E., Janelidze, N., Whitehouse, 

C., Huq, A. & Tediashvili, M. 2009.  Phyto-  and  zooplankton dynamics and  species  

composition in the Tbilisi Sea, Kumisi  and  Lisi Lakes  in vicinity  of Tbilisi, Georgia. Proc.  

Geor.  Acad.  Sci. Biol. Ser. B 7, 24–34. 

104. Kaneko, T., and Colwell, R. (1974). Distribution of Vibrio parahaemolyticus and related 

organisms in the atlantic ocean off South Carolina and Georgia. Appl. Environ. Microbiol. 28 

1009–1017. 

105. Katz BZ. 1988; Vibrio vulnificus meningitis in a boy with thalassemia after eating raw 

oysters. Pediatrics. 82:784-786. 

106. Kelly MT, Avery DM. 1980; Lactose-positive Vibrio in seawater: a cause of pneumonia 

and septicemia in a drowning victim. J Clin Microbiol. 11:270-280. 

107. Kelly, K. A., J. M. Koehler, and L. R. Ashdown. 1993. Spectrum of extraintestinal disease 

due to Aeromonas species in tropical Queensland, Australia. Clin. Infect. Dis. 16:574-579. 

108. Khardori, N., and V. Fainstein. 1988. Aeromonas and Plesiomonas as etiological agents. 

Annu. Rev. Microbiol. 42:395-419. 

109. Kim H. R., Kim J. W., Lee M. K., Kim J. G. 2009. Septicemia progressing to fatal hepatic 

dysfunction in a cirrhotic patient after oral ingestion of Photobacterium damsela: a case report. 

Infection 37:555–556. 

110. King, G.E., Werner S.B., and K.W. Kizer. 1992. Epidemiology ofAeromonas infections in 

California. Clin. Infect. Dis. 15:449-452. 

111. Kirov S. M. 1993. The public health significance of Aeromonas spp. in foods. Int. J. Food 

Microbiol. 20:179-198. 

112. Kirov S. M., M. Castrisios, and J. G. Shaw. 2004. Aeromonas flagella (polar and lateral) 

are enterocyte adhesins that contribute to biofilm formation on surfaces. Infect. Immun. 

72:1939-1945. 

113. Kirov S. M., Tassell B. C., Semmler A. B. T., O'Donovan L. A., Rabaan A. A., and J. G. 

Shaw. 2002. Lateral flagella and swarming motility in Aeromonas species. J. Bacteriol. 

184:547-555. 

114. Kumazawa NH, Kato E, Takaba T, Yokota T. (August) 1988. Survival of Vibrio 

parahaemolyticus in two gastropod molluscs, Clithon retropictus and Nerita albicilla. Nippon 

Juigaku Zasshi. 50(4): 918-24. 

115. Kunimoto D., R. Rennie, D. M. Citron, and E. J. C. Goldstein. 2004. Bacteriology of a 

bear bite wound to a human: case report. J. Clin. Microbiol. 42:3374-3376. 



 105 

116. La Rosa, T. S., Mirto, A., Marino, V., Alonzo, T. L., Maugeri, T. L. & Mazzola, A.  

Heterotrophic bacteria community and pollution indicators of mussel-farm impact in the Gulf of 

Gaeta (Tyrrhenian Sea).  Mar. Environ. Res. 52, 301–321. 

117. Lai C. C., Shiao C.C., Lu G.D., and Ding L.W. 2007. Aeromonas hydrophila and 

Aeromonas sobria bacteremia: rare pathogens of infection in a burn patient. Burns 33:255-257. 

118. Lamy, B., A. Kodjo, the colBVH Study Group, and F. Laurent. 2009. Prospective 

nationwide study of Aeromonas infections in France. J. Clin. Microbiol. 47:1234-1237. 

119. Le Roux F, Labreuche Y, Davis BM, Iqbal N, Mangenot S, Goarant C, Mazel D, Waldor 

MK. 2011; Virulence of an emerging pathogenic lineage of Vibrio nigripulchritudo is 

dependent on two plasmids. Environ Microbiol. 13(2):296-306. doi: 10.1111/j.1462-

2920.2010.02329.x. Epub 2010 Sep 6. 

120. Le Roux F., Binesse J., Saulnier D., Mazel D. 2007. “Construction of a Vibrio splendidus 

mutant lacking the metalloprotease gene vsm by use of a novel counter selectable suicide 

vector.” Applied Environmental Microbiology”. 73(3):777-84. 

121. Lee, J. V., T. J. Donovan, and A. L. Furniss. 1978. Characterization, taxonomy, and 

emended description of Vibrio metschnikovii. Int. J. Syst. Bacteriol. 28:99-111. 

122. Lee J. V., P. Shread, A. L. Furniss & T. N. Bryant (1981). "Taxonomy and description of 

Vibrio fluvialis sp. nov. (synonym group F vibrios, group EF6)". Journal of Applied 

Microbiology 50 (1): 73–94. doi:10.1111/j.1365-2672.1981.tb00873.x. PMID 6971864 

123. Lehmann, K. B., and R. 0. Neumann. 1896. Atlas und Grundriss der Bakteriologie und 

Lehrbuch der speciellen bacteriologischen Diagnostik. Tell II. Verlag von J. F. Lehmann, 

Munich. 

124. Liebman, H. 1962. Handbuch der Frischwasser und Abwasserbiologie. I.2 edn., 

Oldenbourg, Munich, Germany. 

125. Llopis, F., I. Grau, F. Tubau, M. Cisnal, and R. Pallares. 2004. Epidemiological and 

clinical characteristics of bacteraemia caused byAeromonas spp. as compared with Escherichia 

coli and Pseudomonas aeruginosa. Scand. J. Infect. Dis. 36:335-341. 

126. Love M., et al. 1981. Vibrio damsela, a marine bacterium, causes skin ulcers on the 

damselfish Chromis punctipinnis. Science 214:1139–1140. 

127. Lynch, M. J., Swift S., Kirke D. F., Keevil C.W., Dodd C.E.R., and P.  Williams. 2002. 

The regulation of biofilm development by quorum sensing Aeromonas hydrophila. Environ. 

Microbiol. 4:18-28. 

128. MacFaddin JF, editor. 2000. Biochemical Tests for Identification of Medical Bacteria. 3rd 

ed. Philadelphia: Lippincott Williams and Wilkins; p. 363-7. 

129. Madigan M., Martinko J (editors) (2005). Brock Biology of Microorganisms (11th ed. 

ed.). Prentice Hall. ISBN 0-13-144329-1. 

130. Martin-Carnahan A., and S. W. Joseph. 2005. Genus I. Aeromonas Stanier 1943, 213AL, 

p. 557-578. In D. J. Brenner, N. R. Krieg, J. T. Staley, and G. M. Garrity (ed.), Bergey's manual 

of systematic bacteriology, 2nd ed., vol. 2, part B. Springer, New York, NY. 

131. Martinez-Murcia A. J., S. Benlloch, and M. D. Collins. 1992. Phylogenetic 

interrelationships of members of the genera Aeromonas and Plesiomonas as determined by 16S 

ribosomal DNA sequencing: lack of congruence with results of DNA-DNA hybridizations. Int. 

J. Syst. Bacteriol.42:412-421. 



 106 

132. Martins L. M., Catani C. F., Falćon R. M., Carbonell G. V., Azzoni A. A., and T. Yano. 

2007. Induction of apoptosis in Vero cells byAeromonas veronii biovar sobria vacuolating 

cytotoxic factor. FEMS Immunol. Med. Microbiol. 49:197-204. 

133. Matte M.H., Baldassi L., Barbosa M. L., Malucelli M. I.C., Nitrini S.M.O.O., and Matte 

G.R. 2007. Virulence factors of Vibrio metschnikovii strains isolated from fish in Brazil.  

ScienceDirect. Food Control 18. 747-751. 

134. Matz, C., Nouri, B., McCarter, L., and Martinez-Urtaza, J. (2011). Acquired type III 

secretion system determines environmental fitness of epidemic Vibrio parahaemolyticus in the 

interaction with bacterivorous protists. PLoS ONE6:e20275. doi: 

10.1371/journal.pone.0020275. 

135. McMahon, M. A. S., and I. G. Wilson. 2001. The occurrence of enteric pathogens and 

Aeromonas species in organic vegetables. Int. J. Food Microbiol. 70:155-162. 

136. Mealson K.H., Wimpee C, Wimpee B. 1993. "Identification of Vibrio splendidus as a 

Member of the Planktonic Luminous Bacteria from the Persian Gulf and Kuwait Region with 

lux,4 Probes" APPLIED AND ENVIRONMENTAL MICROBIOLOGY. 59:2684-2689. 

137. Mitaishvili N., Tskhvediani A., Elbakidze T., Kokashvili T., Natroshvili G., Kajaia G., M. 

Tediashvili.”The Abundance and Diversity of Vibrio spp. Not pathogenic to Humans in 

Georgian Aquatic Environment”. Proceedings of the Georgian Academy of Sciences, 2011, v. 

9, N1-4. pp 43-39.   

138. Morris JG Jr, Miller HG, Wilson R, Tacket CO, Hollis DG, Hickman FW, Weaver RE, 

Blake PA. 1982. Illness caused by Vibrio damsela and Vibrio hollisae. Lancet. 1(8284):1294-7. 

http://www.ncbi.nlm.nih.gov/pubmed/6123029# wakiTxvis TariRi: noemberi, 2013 w. 

139. Neyts, K., G. Huys, M. Uyttendaele, J. Swings, and J. Debevere. 2000. Incidence and 

identification of mesophilic Aeromonas spp. from retail foods. Lett. Appl. Microbiol. 31:359-

363. 

140. Nijvipakul, Sarayut; ChaiyenSuadee, Barrie Entsch, David P. Ballou and Pimchai Janewit 

Wongratana, Chutintorn (2008). "LuxG Is a Functioning Flavin Reductase for Bacterial 

Luminescence". Journal of Bacteriology 190 (5): 1531–1538. 

141. Noguchi, T; Hwang, D F; Arakawa, O; Sugita, H; Deguchi, Y; Shida, Y; Hashimoto, K 

(1987). "Vibrio alginolyticus, a tetrodotoxin-producing bacterium, in the intestines of the fish 

Fugu vermicularis vermicularis". Marine Biology 94 (4): 625–630. 

142. Norris H T. Cholera. In: Barua D, Burrows W, editors. (1974). The pathology of cholera.  

Philadelphia, Pa: The W. B. Saunders Co.; pp. 160–188. 

143. Oliver JD (2005). "Wound infections caused by Vibrio vulnificus and other marine 

bacteria". Epidemiol Infect 133 (3): 383–91. doi:10.1017/S0950268805003894. PMC 2870261. 

PMID 15962544 

144. Oliver JD, Kaper J (2001). Vibrio species. pp. 263-300 In: Food Microbiology: 

Fundamentals and Frontiers. (Doyle MP et al., editors) (2nd ed.). ASM Press. ISBN 1-55581-

117-5. 

145. Oliver JD, Kaper J (2005). Vibrio vulnificus. In: Oceans and Health: Pathogens in the 

Marine Environment. (Belken SS, Colwell RR, editors) (2nd ed.). Springer Science. ISBN 0-

387-23708-9. 

146. Orata, Fabini; Cynthia Hedreyda (2011. Retrieved October 27, 2012). "Isolation and 

sequence analysis of the full-length toxR gene of type strain Vibrio campbellii and use of the 

http://www.ncbi.nlm.nih.gov/pubmed/6123029


 107 

toxR gene sequence to evaluate variation and relatedness with other Vibrio species". National 

Institute of Molecular Biology and Biotechnology 4: 70–80. 

147. Owens, Leigh; Busico-Salcedo, Nancy (2006). "Vibrio harveyi: Pretty Problems in 

Paradise (Chapter 19)". In Thompson, Fabiano; Austin, Brian; Swings, Jean. The Biology of 

Vibrios. ASM Press. 

148. "Oxidase Test and Modified Oxidase Test". Retrieved 2008-11-07. 

149. Palumbo, S. A., F. Maxino, A. C. Williams, R. L. Buchanan, and D. T. W. Thayer. 1985. 

Starch-ampicillin agar for the quantitative detection ofAeromonas hydrophila. Appl. Environ. 

Microbiol. 50:1027-1030. 

150. Payne WJ, Eagon RG, Williams AK (1961). "Some observations on the physiology of 

Pseudomonas natriegens nov. spec.". Antonie Van Leeuwenhoek 27 (1): 121–8.PMC 216004. 

PMID 13733692. 

151. Popoff M., and M. Véron. 1976. A taxonomic study of the Aeromonas hydrophila-

Aeromonas punctata group. J. Gen. Microbiol. 94:11-25. 

152. Pruzzo C., Huq, A., Colwell, R. R. & Donelli, G. 2005. Pathogenic Vibrio species in the 

marine and estuarine environments. In: Oceans and Health (A. Belkin & R. R. Colwell, eds). 

Springer, New York, pp. 217–252. 

153. Rabbani G H, Greenough W B. Cholera. (1990). In: Lebenthal E, Duffy M, editors. 

Textbook of secretory diarrhea. New York, N.Y: Raven Press; pp. 233–253. 

154. Ramamurthy T., Albert M J., Huq A., Colwell R R., Takeda Y., Takeda T., Shimada T., 

Mandal B K., Nair G B. (1994). Vibrio mimicus with multiple toxin types isolated from human 

and environmental sources. J Med Microbiol. 40:194–196. 

155. Rank EL, Smith IB, Langer M. 1988; Bacteremia caused by Vibrio hollisae. J Clin 

Microbiol. 26:375-376. 

156. Reilly G D; Reilly, C A; Smith, E G; Baker-Austin, C (2011). "Vibrio alginolyticus-

associated wound infection acquired in British waters, Guernsey, July 2011". Euro Surveill 18 

(42). 

157. Review the human pathogenic vibrios - a public health update with environmental 

perspectives. (1989). West PA Epidemiol Infect.; 103(1):1-34. 

158. Ruimy, R., V. Breittmayer, P. Elbaze, B. Lafay, O. Boussemart, M. Gauthier, and R. 

Christen. 1994. Phylogenetic analysis and assessment of the genera Vibrio, Photobacterium, 

Aeromonas, and Plesiomonas deduced from small-subunit rRNA sequences. Int. J. Syst. 

Bacteriol. 44:416-426. 

159. Rusin P. A., Rose J. B., Haas C. N., and C. P. Gerba. 1997. Risk assessment of 

opportunistic   bacterial pathogens in drinking water. Rev. Environ. Contam. Toxicol. 152:57-

83. 

160. Ryan KJ; Ray CG (editors) (2004). Sherris Medical Microbiology (4th ed.). McGraw Hill. 

ISBN 0-8385-8529-9. 

161. Schauder S., Shokat K., Surette MG., Bassler BL. (2001). "The LuxS family of bacterial 

autoinducers: biosynthesis of a novel quorum-sensing signal molecule". Molecular 

Microbiology 41 (2): 463–476. doi:10.1046/j.1365-2958.2001.02532.x. PMID 11489131. 

162. Sha J., Kozlova E. V., and A. K. Chopra. 2002. Role of various enterotoxins in 

Aeromonas hydrophila-induced gastroenteritis: generation of enterotoxin gene-deficient 

mutants and evaluation of their enterotoxic activity. Infect. Immun. 70:1924-1935. 

http://web.mst.edu/~microbio/Lab_Supplement/Oxidase.html


 108 

163. Sha J., Pillai L., Fadl A. A., Galindo C. L., Erova T. E., and A. K. Chopra. 2005. The type 

III secretion system and cytotoxic enterotoxin alter the virulence of Aeromonas 

hydrophila. Infect. Immun. 73:6446-6457. 

164. Shandera WX., Johnston JM., Davis BR., Blake PA. 1983; Disease from infection with 

Vibrio mimicus, a newly recognized Vibrio species. Ann Intern Med. 99:169-171. 

165. Shapiro RL, Altekruse S, Hutwagner L, et al. 1998; The role of Gulf coast oysters 

harvested in warmer months in Vibrio vulnificus infections in the United States, 1988-1996. J 

Infect Dis. 178:752-759. 

166. Siddique, A.K.; Baqui, A.H.; Eusof, A.; Haider, K.; Hossain, M.A.; Bashir, I.; Zaman, K. 

(1991). "Survival of classic cholera in Bangladesh". The Lancet 337 (8750): 1125–1127. 

doi:10.1016/0140-6736(91)92789-5. 

167. Surette MG., Miller MB., Bassler BL. (1999). "Quorum sensing in Escherichia coli, 

Salmonella typhimurium, and Vibrio harveyi: a new family of genes responsible for autoinducer 

production". Proceedings of the National Academy of Sciences 96 (4): 1639–44. 

doi:10.1073/pnas.96.4.1639. PMC 15544. PMID 9990077. 

168. Tediashvili M., Jaiani, E., Janelidze, N. & Lasareishvili, B. 2002. Monitoring of water   

microbial pollution of the freshwater lakes in Tbilisi surroundings. Soros Int.  J. 3, 12–21. 

169. Thompson FL, Gevers D, Thompson CC, Dawyndt P,Naser S, Hoste B, Munn CD, 

Swings J (2005). “Phylogeny and Molecular Identification of Vibrios on the Basis of Multilocus 

Sequence Analysis”. Applied and Environmental Microbiology 71 (9): 5107-5115. 

doi:10.1128/AEM.71.9.5107-5115.2005. PMC 1214639. PMID 16151093. 

170. Thompson FL; Hoste, B; Vandemeulebroecke, K; Swings, J (2003). "Reclassification of 

Vibrio hollisae as Grimontia hollisae gen. nov., comb. Nov". International journal of systematic 

and evolutionary microbiology 53 (Pt 5): 1615–7. PMID 13130058. 

171. Tsai M.S., C.Y. Kuo, M.C. Wang, H.C. Wu, C.C. Chien, and J.W. Liu. 2006. Clinical 

features and risk factors for mortality in Aeromonas bacteremic adults with hematologic 

malignancies. J. Microbiol. Immunol. Infect. 39:150-154. 

172. U.S. Environmental Protection Agency Office of Ground Water and Drinking Water. 

Water: Unregulated Contaminant Monitoring Program. 

http://www.epa.gov/safewater/ucmr/data_aeromonas.html wakiTxvis TariRi: noemberi, 

2013 w. 

173. Varghese MR, Farr RW, Wax MK, et al. 1996; Vibrio fluvialis wound infection associated  

with medicinal leech therapy. Clin Infect Dis. 22:709710. 

174. Vartian CV, Septimus EJ. 1990; Osteomyelitis caused by Vibrio vulnificus. J Infect Dis. 

161:363. 

175. Voss, L. M., K. H. Rhodes, and K. A. Johnson. 1992. Musculoskeletal and soft tissue   

Aeromonas infection: an environmental disease. Mayo Clin. Proc. 67:422-427. 

176. Walling E., Vourey E., Ansquer D., Beliaeff B., and Goarant C. 2010; Vibrio 

nigripulchritudo monitoring and strain dynamics in shrimp pond sediments. Journal of Applied 

Microbiology. Volume 108 Issue 6, Pages 2003 - 2011 http://dx.doi.org/10.1111/j.1365-

2672.2009.04601.x 

177. Wang, G., Clark C. G., Liu C., Pucknell C., Munro C. K., Kruk T. M. A. C., Caldeira R., 

Woodward D. L., and F. G. Rodgers. 2003. Detection and characterization of the hemolysin 

http://www.epa.gov/safewater/ucmr/data_aeromonas.html
http://dx.doi.org/10.1111/j.1365-2672.2009.04601.x
http://dx.doi.org/10.1111/j.1365-2672.2009.04601.x


 109 

genes in Aeromonas hydrophila and Aeromonas sobria by multiplex PCR. J. Clin. 

Microbiol.41:1048-1054. 

178. WHO Guidelines for drinking-water quality 

http://www.who.int/water_sanitation_health/dwq/guidelines/en/index.html wakiTxvis 

TariRi: noemberi, 2013 w. 

179. WHO Scientific Working Group. (1980). Cholera and other Vibrio-associated  

diarrhoeas. Bull W H O.; 58:353–374. 

180. Wu C.J., Lee H.C., Chang T.T., Chen C.Y., Lee N.Y., Chang C.M., Sheu B.S., Cheng 

P.N., Shih H.I., and. Ko W.C. 2009. Aeromonas spontaneous bacterial peritonitis: a highly fatal 

infectious disease in patients with advanced liver cirrhosis. J. Formos. Med. Assoc.108:293-

300. 

181. Yamane K., et al. 2004. Two cases of fatal necrotizing fasciitis caused by Photobacterium 

damsela in Japan. J. Clin. Microbiol. 42:1370–1372. 

182. Yáñez, M. A., V. Catalán, D. Apráiz, M. J. Figueras, and Martínez-Murcia A. J. 2003. 

Phylogenetic analysis of members of the genus Aeromonas based on gyrB gene sequences. Int. 

J. Syst. Evol. Microbiol.53:875-883. 

183. Zen-Yoji H., Le Clair RA., Ota K., Montague TS. 1973; Comparison of Vibrio 

parahaemolyticus cultures isolated in the United States with those isolated in Japan. J Infect Dis. 

127(3):237-241. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.who.int/water_sanitation_health/dwq/guidelines/en/index.html


 110 

statiebis CamonaTvali: 
 

1. Haley B. J., T. Kokashvili, A. Tskshvediani, N. Janelidze, N. Mitaishvili, Ch. J. Grim, G. 

Constantin_de_Magny, A. J. Chen, E. Taviani, T. Eliashvili, M. Tediashvili, Ch. Whitehouse, R. 

RColwell, A. Huq. ‘Molecular Diversity and Predictability of Vibrio parahaemolyticus along 

the Georgian coastal zone of the Black Sea’ Frontiers in Microbiology, 2014, 

http://www.frontiersin.org/aquatic_microbiology/10.3389/fmicb.2014.00045/abstract  doi: 

10.3389/fmicb.2014.00045 
 

2. Jaiani E., Kokashvili T., Mitaishvili N., Elbakidze T., Janelidze N., Lashkhi N., Kalandadze R.,    

Mikashavidze, E., Natroshvili G., Whitehouse C.A., Huq A., Tediashvili M. ‘Microbial water 

quality of recreational lakes near Tbilisi,  Georgia’. Journal of Water and Health, 11.2. pp. 333-345 

(2013). 

3. Mitaishvili N., A.Tskhvediani, T.Elbakidze, T.Kokashvili, G.Natroshvili, G. Kajaia, M. 

Tediahvili. Eliava Institute of Bacteriophage, Microbiology and Virology,Laboratory of Microbial 

Ecology,Tbilisi,Georgia, Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia.-‘The 

Abundance and Diversity of Vibrio spp. Not Pathogenitc to Humans in Georgian Aquatic 

Enviroment’. 2011, Proceedings  of  the  Georgian  Academy  of  Sciences, v.9, №1-4, pp.43-49. 

4. Elbakidze T, Janelidze N, Jaiani E, Qoqashvili T, Mitaishvili N, Koberidze T, Porchkhidze K, 

Tediashvili M, “Occurrence of epidemic strains of Vibrio cholerae  in recreational and drinking 

water reservoirs in Georgia”, 2010, Georgia Chemical Journal N4, pp. 120. 

 
 
abstraqtebis CamonaTvali: 
 

1. N. Mitaishvili, E. Didebulidze, G. Natroshvili, N. Toklikishvili1, and M. Tediashvili. The 

abundance of Vibrio spp. and Aeromonas spp. in Georgian freshwater and marine environment. V 

International Conferece on Environmental, Industrial and Applied Microbiology. Abstract book. 

Madrid, Spain, 2-4 October, 2013.  

2. N. Mitaishvili,  N. Toklikishvili, N. Beriashvili, E. Didebulidze, G. Natroshvili, G. Tsertsvadze, 

T. Eliashvili, T. Kokashvili, N. Janelidze, and M. Tediashvili. “Abundance of Aeromonas spp. 

bacteria and their bacteriophages in Georgian aquatic environment.” Abstract Book, A33, 

Conference: "Bacteriophages and probiotics - alternatives to antibiotics", July 1-4, 2012, Tbilisi, 

Georgia. 

3. N. Mitaishvili,G. Kajaia, G. Natroshvili, M.Tediashvili.  Eliava Institute of Bacteriophage, 

Microbiology and Virology,Laboratory of Microbial Ecology,Tbilisi,Georgia, Iv. Javakhishvili 

Tbilisi State University, Tbilisi, Georgia.-‘The Isolation and the Study of Fish Disease-Causing 

Vibrio spp. and Aeromonas spp. and Their Specific Bacteriophages from Georgian Aquatic 

Environment’. V International Conference ‘Aquaculture & Fishery’.June 1-3, 2011. Belgrade, 

Serbia. pp 336. 

4. N. Mitaishvili, G.Natroshvili, M.Tediashvili. Eliava Institute of Bacteriophage, Microbiology and 

Virology,Laboratory of Microbial Ecology,Tbilisi,Georgia.-‘Isolation and Study of Ecology of 

Aeromonas spp.and Vibrio spp. from Georgian Aquatic Environment’. VII International 

Scientific Conference ‘Youth and Progress of Biology’. April 5-8, 2011, Lvov, Ukrain, pp 190-

191. 

5. N. Mitaishvili, G. Natroshvili, M.Tediashvili. Eliava Institute of Bacteriophage, Microbiology ad 

Virology,Laboratory of Microbial Ecology,Tbilisi,Georgia.-“Isolation and Study of Aeromonas 

spp. and Their Specific Bacteriophages From Georgian Aquatic Environment”. The 6th  

International Conference ‘Bioresources and Viruses’,September 13-17. 2010. Kiev,Ukrain. 

http://www.frontiersin.org/aquatic_microbiology/10.3389/fmicb.2014.00045/abstract

