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Abstract

The prevalence of infections caused by halophilic Vibrio species appears to be increased in the
last decade. V. parahaemolyticus is the most important non-cholerae Vibrio causing serious
gastroenteritis and wound infections. Bacteria may be also pathogenic for marine organisms. Climate
and water of Black See costal zone in Georgia provide favorable conditions for survival and
propagation of halophilic vibrios. Research about halofilic vibrios and corresponding bacteriophages of
V.parahaemolyticusis of special importance for study pathogenicity mechanisms and strain
differenciation. Besides lytic bacteriophages can be discussed as an alternative approach for the
prevention and treatment of infections caused by these pathogens.

The aim of the study was to detect, isolate and characterize V.parahaemolyticus and its
bacteriophages in order to asess infection risk in this region and to study the strain biodiversity, also to
select specific bacteriophages for diagnostic, subtyping and therapeutic purpose.

Up to 200 bacterial strains were collected from Black Sea coastal waters in Georgia.
Characterization by serological properties and virulence factors was performed. High diversity of
Black Sea isolates, also presence of pandemic strains was revealed.

Up to 70 V.parahaemolyticus-specific bacteriophages were isolated and characterized. Twelve
out of them were selected for subtyping of strains of the same serotype and genetic structure. Numbers
of bacteriopages with high therapeutic potential have been selected.
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sbm@odgdygemo.  ssdosbols god®ombgdols  ¢dgBgbmds ©o3ogdodgdygmos ags@ols Lsd
d60dgbgermgeb  [omdmdowagbgemasb:  V.cholerag, V.parahaemolyticus ©o  V.vulnificus,
O0dgnsasbi3  mdo  Labgmds  (V.parahaemolyticus s V.vulnificus ) dsgomgoangdls

dogggmgbgoe.

bsdggm- Bacteria
&030- Proteobacteria
gesbo- Gamma Proteobacteria
@0y 0- Vibrionales
mxsbo- Vibrionaceae
335@0- Vibrio

Lobgmds- Vibrio parahaemolyticus

Ly@.1. V. parahaemolyticus-ols @oJbmbmdos

10



1.3. V. parahaemolyticus —ols gx®geols ©s mmmbool dmORME®0s

V. parahaemolyticus g@sd (-), Bbodols gm@dol bmds 0.5-0.8/14-2.6 333-0o.  bOwol
@3B0dogu@0 J06mdgb0s 35-37°C, pH 7.5-8.0 s do@omols gdg9mmds wesbanmgdom 0.5
M NaCl [100]. s&lgdmdls V.parahaemolyticus —ol Lbgs@olbgs ggbm@odygdo  go®osizogdo,
396dm,  3o@mbogdol  dm@gm@myoyg®o  Godgbdo.  gOmo  goembooliyshb  dowgdoe
YXOJOYE 3@ Yasdo dgbodgms ogmlb goddgodgommdols dobgogom goblbgsggoyeno
M0 Bodol-goydigomgomo s gsdkgodgomg  jmenmbogdo (OP s TR). opaR-yg960l
9JU3@gbos  gm@gasiEosTdos goyddgomgogng jmembogdol [o®dmJdbsbmsb. gl a9bgd0
AOSbLM000MPgds  ao9ddgodgomyg  gm@mbogddo  (OP), dopa@sd o®  agbgogds TR-
aoddgomgomg Yx®gogoddo [124].

V.parahaemolyticus  dga9gdgeos  Logmabamol  Lbgsolbgoggs®  LEogmsb,
OmamO03ss: 3E0obJBHmbmsb sbmEodgdygemo, msgobygee doamdsmgmdsdo, Lbgowslbgs
do 3oy 05b65L5bMAsMYdgdmasb sbmEo®gdyeo (domzoandgdo),
JogOmmOa560bdgomsb  3mdgblogry@  YOMogOmmosdo b 35H®Mb  m@yobobdmsb
3ommgby®  odmgogdygmgdsdo. V. parahaemolyticus-ol  gx@gogdo  bolbosmgds
domgzoadgdols Fo®dmJdbols dswogno 9bs@om. domgowdgdol (o®dmJdbols ybs@o Jo@ob-
©odm 3o gdyamo 3o gloms (ChiRP) s dsbmbols dododmon dy@mdbmdosdg 3gdsgey@obobom
(MSHA) &gy aeomogds [159] V. parahaemolyticus-ols  goddgodgoemg @  go9dkgo®goemo
3Ombogdo Lbgoslbgogge® domxzomdgdls §omdmJdbosb [59]. aodkgo®gomyg 3manmbogdols
dog®  (o@dmJdbogno domgogdgdo IgBow ghmagommgsbos s Yx@gegoo dLo@mbss
obaog gd a0, aoblbgoggdom 2o9ddg0Mgoeo 3Membogdoligsb FomdmJdbogno
domgo@dolbs, bo@si 9x®gegdl do@ol 9g®em oo basd®oggdos s, dglodsdolow,
domgzoado YR@OM sdkg00goags.

0dolosmgol, M3 Aos@bgl 3gomgds®  30Mmdgddo, V.parahaemolyticus— goshbos
Lbgoolbgs s@a3@mdygeo d9Job0bdgdo-dgigommlb  Jiggomo s agbgdogndo 3sbybgdo
20093l s 06 YN Ogeymo RodBm@gdols Lodsbygbme.

V.parahaemolyticus —ol msgobyygeo dgbmgmgdo Gm@ds  JoGas©ss  dgagdagero
nbog® go0gdmdo dmdOomdslbmsb. hbo@ols Rm@dol bdod@gdos dgos®owgdamos gHmo

do@os@yao  dog@Eon.  gbgdyool {yodo dmer@Fol  Lodmd®ome Na- ©sdmjopgdygeo
dgdobobdos [14]. 53 ool gbgdaools Fyo@ml g3o®s@gbmds 5Jgl bwgol §yoeTdo
s Lgomdolmgol, @owyob (ymols pH osbgnmgdomn  80-0l  Gmeros [108]. &3 Godol
Imd@omds  dognbg  LY@sgos. 300 dogrodmeno NaCl —ol gdzgger  >Mgdo  dsdHgdos
dod@omdls 60 339/F3 Lohds@om.

3@o@9@o do@@o Goymo og9dagdolss s Mm@ @miygldo m@sbobgdgeo

Qs geobols ggbo agbom gmeodegds [124]. opo ogs@yPmos dognomom, GmIgeno
YO0l aoMgms d9dd@sbol gog@dgan gdols Fo®ddmowagbl [7]. dogomosbo gansy ganobols

dd@smdol bylEo d9Jobobdo o@ s@0l 3bmdogro. Logo@oyome dmam@ols Borsdgb@gdo
dmd@omdgb  dognomols dogbom o6 dogmoms s Goansdgb@gdo  dmd@omdgb, GmamA 3
gm0 dJogosbo [o@dmbsJdbo [64]. dmen@o aowsdfyz9d Gm@l msdsdmdl dsd@gdools
bgs300by dodog@gdsdo. dmgands Gogds Jgeng3gdds Lbgowslbgs do@gmogdby ohggbs,
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@md  JmdOombdols  gbo®o  Ibodgbgermgobos  s@s  dbmerme  sElm®dEool,  s®edgo
350mmy9bgbols mgoglsb@olbomsz [148].

dgo®  bgsdombyg b demsbE  ao®gdmTo bowps ofgggl V.parahaemolyticus —ols
PXOJEJool  ©0RgMgbzoMgdsl  gmambogbols  Lobom. gx®gool  aogmags [yogds ©o
0b®Egds bog@®dgdo osbamgbdon 30 63-dpg. ofggds dgm@swo badmd@om s3s@s@ols -
wos@gBomyg®do  LobEgdol gm@dodgds, @mdgaoi  3g@od@odyme  asbansy goyeo
dAogomo dme@olgeb dgoagds. o3 BHodol YxMggdo SES3GH0MYdYmgbo 5M0sb dys®
bge30090bg o dansob@ o@gdo JMIASMbSLmsb.  dmgs@yemo men@Ggdo dgo® 5@ gby
byglgoe  gomo®egds, 35dob  @OmEgloE,  @o@dgdsmyg®o  dom@gdo 989G POs©
JmJdgegdgb o3 Godol  goMgdmTdo.  @o@g@smy@o  83o@sBol  IJmbg Y @gpgdols
dmd@smdol Lohdo®g dygwdogos s 25 33d/F3-b dgoagbl 3menogobogndo@menoombols
(10% PVP-360) @odo@gdolisl. gl s®ol a®@dgeo, @s@m@gomo 3menodg®o, ®mdgenos
bgosdo@ols  Lodgodgl  bO@oL. 52306  300mbgdTdo  Jmes@ygemo  dman@ols  IJmby
YxX@90g60l dmd@omdol Lobdodyg jangdyemdls [14].

@sGgBommy®o  doBgdo @S> ©oRS@Ymo  Do0mom S Fogrsdghd
gaoggmobol  ghomo  Lygdgdmgymolyeb  Igopagds  [125].  olobo  sobmeny@ s
2oblbgog0gd05b dm@s@yeo dma@gdolasb. 39693 039Mds 3gergggdds ohggbs, @mI dom
Lodmd@om 535M0Ggddo o aoshbosm Logdmem LEA®YJ O ymo 30md3mbgb@gdo. dma@om
dod®omdols Lol gdsl, hggyagd®og, 53006@OM@gdl 40 960 do0b3. sdobmasb, gl agbgdo
0@ bogdome ©oiomgdyge 296950L bo3®gdl g39mgbols.

3O@o@Y@o s @d@gAs@@o  dma@gdo  o@s  do®FM  LEA®YJE YOy,
969000l Fgodml  dobgogomsi  2oblbgogogdosh  g@mdsbgmolipsb. 3@ @@ 0
do R gdolasb  aoblbgoggdomn  @os@g@omy®o  doa@Egdo  LbodmdOsme  094gbgdgb
30m@F™bgdols Tysdmb [14]. aodws 0dols, @M byosdo®bdy dodog@dgdsdo dmbsfomgmdl,
3o@s@ygmo  dog@gdo  dmJdgogol, Gmameg bgbbm@gdo. opo Fomdmodbgds  yggems
dgdmbgggodo-@mama i obog®  o®gdo, obggg bgosdo@msb  sbmEo®gdgmo  bewol
306 ™b9ddo.

3oMgdmdo  @o0dg  Lobol  LEOgL-gsJdm@ol  s@OLgdomdols  Ladsbygbme (o,
s@sbgmlogdgmo B 9d3g@s@yds, gobadomol bsjangdmds, mbdmbydo LEMglo) dsd@gHools
3Ombools (omdmd dbgao g@mgymgdoll Gomogbmds Jagdyemdl- V.parahaemolyticus —
ol 9gxOgegdo  goswol  Logmabaolynbo®osh,  oa®msd  sMszgymBogodgdse-  VBNC-
doymds®gmdsdo. VBNC-Ipamdodgmodsdo  aopsbigamolisl  swgogo  ogl  dmgan  @ogy
dgBodmmy@ (330 gdgdl-d300Egds  bogggoo  bogmog®gdgdby  dmmbemgboangds,
bygbmdgol 0b6Bgblogmds, ds3@mdmen g3 gdols Lobmgbo. VBNC-dpgmds®gmdsdo dymao
3513 gM0gd0 5@ 0bOEYd0sh dogdmdya Lo3ggd oMgbyg, Lowsi hggnmgdodog FomdmJdbosb

3OEmbogdl, dop@ed  Yx@gegdo  mabogos  ©s  ofgm  FgBodm@ydo  oBogmdols
aobobangdols ¢bsdo [145].
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14.  V.parahaemolyticus-ol 37e@ogo®gds s domJodoyg®o 0wgb@ogoss30s

Vibrio-gdols  asdmgmgobs s  gye@ogo@gdobogols  godmoygbgds  13g3z0g049M0
TCBS-sp00  (Thiosulfate-Citrate-Bile-Sucrose).  Lbgs  boo@oggol  dm@ol ol dowogno
‘dgOhggommdom bobosmwgds. Lagys@ols gJbBOsJBo ws 393@mbo Fo@dmawagbls sbm@ols
©> go@odobgbols Fyodml; bo@d@oydol 0G®s@0, bo@®oydol momlgmas@o s bowgmols
do@o@gdo  25b5300Md9096 Hydg PH —b a@sd-wo@gdomo m@asbobdgbol wolsm@abow
©s  go@ogm®dgdol @oibgol dgbsdEomgdansw. Lads®mbs gobogeols gg@dgb@oiost,
bom bos@®oygdol Jem@owo sbG0IPeo®gdl Jogdmdms bHOsL. LoJo@mbs -o@gdbomo
dBodgo0, hggnmgddog odgrggs ygomgmo ¢9@ol, bomem Lso@mbe-godygmeomgbdo-d§go6y
QgHol goambogdl.

Lobgmool  mbgbg  Vibrio-gdol  domJodogdo  opgbBogogsiool  yggesby
203039 gdygmo Lqgds [8] gobigymgbogros a®sd-godymazomo, Bo39eBo@y®o sbsg®mdo
5B gMogdolmgol, @mdagdo TCBS-s350bg 0bGgdosh. o0go dmozogh 28  @gLEL,
AmIgamspob doflodyd 10 Logdo@olos yggamsbg Gomyao opgb@oxgogsioobmgobsg  go.
door  dme@ol  s@ol  @obob- o  m@bodob-  gzoMdmJlogmsbgdol s s®0bob
©gd0AOmMEsbsl, Lbgopsbbgs bobdodfyamgdol 9@Igb@oiool ws do@oaols Lbgoslbgs
3Mb639bRAMs305bg bOwOlL Ybo®ol Bl gdo.

V.parahaemolyticus-ols domJodoygdo 0pgb@ogogsEos dgos®gdomn Gmnygmos {ymmowsb
> bwgol 30mEY]Bgdosb aodmymagoeo d@sdgools dgdmbgggedo. sligom dgdmbggggddo
60d9dgd0 dgoiogl Vibrio-li dmbsmglogg Lobgmdgdl s Lbgs  sbognmyoydo domJodogdo
0goligdgdols Jmbg doJBgdogols [98].

L5.  Vibrio parahaemolyticus-ols 3gbmdo

9OM-90mo  geobogg®o  dBsdol  Uggggbo®gdol dogomomnby ho@omgdya  odbs
Vibrio  parahaemolyticus-ols  39bmdol  sbogrobo  [117].  @oaobps,  @md  a9b6mdo
Voddmpagboanos  m@o  {ooygao  JOmdmbmdon [176]. Logmabmolbs ©s bO@olbmgol
5930 gdgmo  a9bgdol  9dg@gbmds, sSbggg odbmlmdygamo  Gogrgdols  dsgmwodgdgeno
296960 ©s G-®bd-ols ggboli Jobodxd 1  sbano dmmoglgdyeos 30®gge  JOHMImbmdsTo,
amdgaemoi  bmdon  swgds@gds  Igmeg  JOmdmbmdsl.  mygdas  dgmeg  JOmImbemdsdo
domoglgdygaos  dgBedmeobdol 3GmEglol dsgmwodmgdgano a9bgdo  ©s, Sdgbsw, 396
30094300, @A®mI ol o  os@ol  hs@oygmo  Lobogmabgm  mgoligdgdbol  ©s  bAol
30m3glgdol  jobdOmeTdo.  Gmamea@E sedmhbos,  dgmeg  JOmImbemds  3odmggen
JOmInbmdsby  IgBoss  ho@myemo  B@SbLM0g 0y > bogmog®gdoms
AObLIMGOBL  Ggagmsizool  3Mm3glgddo.  V.cholerae-bs  ©o V.parahaemolyticus-ols
29bmdgd0l go@mgdsd shggbs, @mI 3o@ggeo JOMImLmIgdo momJdol o@ asblbgogogds

bmdsdo, 359ob GmEglsz, dgmeg JOmImbmds V.parahaemolyticus-ols ‘dgdmbgggsdo s@ols
25300 gb00 oo. gL god@o dgbsdenms ©sgog3domgdygao ogml ggmenyiools dsbdognby
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V.parahaemolyticus-ols  g9bmddo  bmaoghmo agboll  9g@m 9@ ©PoEogsE0slbmsb  sb
296960l 3@0bMbHo@y®  FOSbLGgHmsb  ob,  3oMoJom, V.cholerae-l  dgdmnbgggsdo

Egegaool  dgBo  3Gmigbom. V.parahaemolyticus-ol dgmmg  JOHmdmbemdsdo ggbgogds
®5dgbodg Lobol dmdogoy®o  gagdgbBo, GMam@oEss dogommoms©, FAMobl3mbmbgdo,
5B gMomgsygdo o6 gt d9d3ggmo  mobdodwggamdgdo (Mo ggbgdol mo@gMomy®
AOSbLBgODY o gob0odbgdl.).  sdom  Dgagodmos  @ogoliggbom, @md  yibem -0l
30GH0bMbHo@ Mo gos@obs 5@ s@ols V.cholerae-s o V.parahaemolyticus-ols g96mdgdols
bemdsTo oblbgoggdols doGomswo goJimmo [66].

1.6. V. parahaemolyticus-ols go®yegb@dmdols BsJ@mcgdo

V. parahaemolyticus-ols  go®yagb@mdols  goJdmmgdo  dmozogl:  3gdmeobobgdl,
3009 9bBmdol 99698L, dgbsdg Godol Lgz@gaoger LolBgdsl (TTSSS), gm@mbobsiools
35JBMOgoL s dgdd@obyen 3MEJ0bgdl.

399@0b0bgdo. 1968 (gl gopao3ydsd  gdbs  sbosgo  Lolbanosbo  boswaspo,
Amd@omsi  3oblobmgdsgobgb Vibrio parahaemolyticus-ol  3gdmeoby®  mgolgdgdl  ©s
5dg3oMo0, dBodgdo ©o0gm M@ Xy 9RS: 3gdn@obyd ©s sMadgdmmoby®  dFsdgdow
[100, 134]. @oo®gosbo 353096@ 950l  ggzoy@do  dsbogosb  godmymagogo  dEodgdo,
hggen gd®og, 399me0by@os, beoganem Lo 339000056 3odeygmagoeo ‘d@odgdo-
sM53gdmeoby@o.  Logobogol  dogd  d@sgoen@oibmgob  o0bmes@gdbyg  ho@o®gdygads
9JL39M0dgb@ 983> (1968) ohggbs, @M 53 MEAAS60bIgdol 9bs®o, Imoboobmb 3gdmeobo
3985(3935-0200bg- Mo (3bmdogos  3obogogol g3gbmdgbols Lobgerfmgdom-Ido@dmsas
©05353'd0M g0y 25LEBOM0bEJLEH0bs M0 ©osgeEgdgbol odm{gggolosb [121].

35605351 5396m3dgbols sboblbgersw ho@o®gdaads dOogoe®obmgobds
9JL39M03dgb@ 983> Lodmamem xoddo dgi3bog®gdo dooygsbs 30@@s306M0 MgAOIMLESd0@ @O
399meobobols ( 3m3 TDH) o@dmbgbsdwyg [81]. ggosb 1970-056 (ergdbdo  39dmenobobo
odmogm,  aobyggmegos  ©s  oEyobs, ®m3 0o [o@dmowygbl  dmImodg@dyao
LEAOYJAH IOl Gomsl.  39dm@obobo  Fo®Imoagbl  9bGg@m@EmJLobl s sdgmegbgdls
Lbgoolbbgs  domemyoyd  of@ogmosl [60, 81, 86, 155] , dop. 0fg93L  Lbgowslbges
gbmggeg@o  [o®dmdmdol  Lobbaools [omgmo gx®gogdol  @oboll. ol  sy@gmgy
3oBMGM™JLog@os bbgoslbgs gymm@ogo®gdygemmo gx@gegdol dods@o [81].

1988 (gl 3mbpod ©o 0oboog@m®gdds s@dmohobgl, ®md 3obsgsge-1o®dymaomo
38006039960 0bmas@gdo, AmImgdo aodmymazom odbs dognoggmro dmaboy@gdolish,
dgoogos  bbgs  @mJLobl s  dol gfmegl  0g@dmbEsdogrygd  39dmaobobmsob
Jmbomgliogg 3gdmaobobo(TRH) [83]. dmgdygamo BmJlobols sdobmdgsgy®o msobdodwgg@dmds
67%-000 gdmgbggs 0g@OInLEsd0@y® 39dmeobobols sd0bmBgogy® msbdodegg@mdsl @
sbolbosmgol  dbasglbo  dom@mgoy@o  mgolgdgdo [81]. bgdmmblgbgdbymo  GmJlobgdols
dogmeodgdgmmo  g9b9d0l  ganmbgdols  dowgdsd  dglodgrem  aobsws  domo  s@Lgdmdols
‘dgdm(dgds gerobogy® s 20M9dmEsb Aodmymagom obmens@gddo [53, 81, 139, 147, 164 .
©oEA0bes, ™I Gsgmgl Jeobogy® 0bm@sEgdl ofgm tdh-gg96o, 09das dmEgdygeo
3960  2a3bgegds  bmgogOo  goMgdmesb  asdmymgom  obmas@ dog. trh-sgdomo
dBodgdol  9dMogeglmds  ao®gdmesbss  aodmygmeommo (- brgol [ymopsb s bpgol
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300©9]Bgd0©sb) s Mg glmds 3ommagby®o GHodgdos. WsHI03YdYE0s, MM gl
m6o g960 Vibrio parahaemolyticus-ols do®omspo go@ g gbBmdol RBod@m@gdos, Gow©asb
doo 5@3Jmby IBHobEgddo 9bHgOMmGHMJLoyg®o mgoligdgdo wsdggomgdygaos.

dglodg  Bo3ol  Lgg@mgsogeo  Loldgds. V.parahaemolyticus-ols  3smmggbmdsbmasb
©5353doMgoymo  4ggeobg db0dgbgermgobo s@dmbgbs ogm dol g g9bmddo dgbsdy @osdols
Lgg3MgiEool LobGgdolmsb ©sgogdoMgdygeo agbms M@0 bogMgdol s@dmhgbs [117]. gl oym
30@g9a0 dgdmnbggge, dmeglsi Vibrio-l ggs®ol Fomdmdsmagbgenrdo s@dmbbos 53 Godol
bggMgEogeo LobEgds. dgbsdg @odol Lgg@gaogeo LolGgds s@ol 2@sd gPo®ymzgomo
d5dBg®ogdolmgols sdobslioomgdgano 535050, Omdgeoo3 debsfoagmols
3009 9bB™mdol BoJBm®o zogdols godmymasbs s FA@oblgrmjoiosdo gyzoMom@yao
@90l 30Hmbmendo [85]. Jbasglo Godol Lgz®gaoygeo LobEgds ©sdsbslosmgdganos
03 b5]Bgdogeo  3smmygbgbolmgol, @mIamgdoi 0§39396 030009090l gy oMM
YX A9 gomnsb 30MEs3o®o jmb@HoJdom, slgmgdos: Salmonella, Shigella, Yersinia, 3;3gbsmgms
35000 gbgdo.

0dols  3oblobobwgdo, o@ol oy ocms  V.parahaemolyticus-ol  dgbsdg  Godols
bg3®93ogeo LolEgdol agbgdols m@o bsg@gbo gubdiombod@gdowo, dgoddbs  39@obEyg®o
VB odg00, HmIgemmsi tdh-ol mMogg agbo 3Jmboom sdmd@oeo g9bmdowsb. hggnegddog,
V.parahaemolyticus- 1 dggdanos  ggg3o00mGygeo  gxdgegdol  LYdsgem  dmggans
(woobermgdom 5 Losmdo). Imzgdygmo ggegss 3o d0ds@mygero oym o0dol @obowgbow,
obgbll 0y oMo 2ogagbsls TTSS1 o TTSS2 - 99b69d0lL odmdk@s dmgdymo doJ@g®ools
GoBmMAMJLog®  989JBby.  wowyobws, M3  TTSS1 dmbofomgmdl  zodm@mboy®
5J®0gmd9ddo, 35dob @m@Es TTSS2 5@ dmbsFogngmdl o3 3@m9Lgddo.

dgm®g doabgo  360dgbganmgsbo  3ganggs ©@o3ogdodmgdygmo oy  dgbsdg  Bodols
bg3®93ogeeo Lob@gdol g9bgdol- TTSST s TTSS2 -0l gbg@mEMJboy@mdslmsb gogdo@ols
o 9bsbmsb,  @mIgaoi  Sp®gmgg  3YHObBYMo  IBsdgool  aodmygbgdom  ho@ods
dmg®oll  Jbmgogogbols  dogomomndg  [168].  s@dmhbes,  @md  3ommygbmdoliysb
2oblbgoggbom gb@gamEmJlog@mdol mgoligds w@ozo3dodgdbymos TTSS2-49bmob s o@e-
TTSS1-mob. sd@ oS s3®Mgmgg obo, Gm3 TTSSL ©s TTSS2- g96gb0 o3mbGG M gdls
Lbbgopolbbgs, os®sdmbomglogg @omgdols Lggdgaosl. TTSS2- Lobodgds UL3gEogoldn®ew
©5353doMgoymos  3obopogs ©@ogdom  3@0bogy® 0bm@s@gomsb s oMs 2oMgdmab
aodmygmgzoe 0bmas@gdmsb [117], Go3 gowygg gombgan ssbEy®gdl dols dmbsfoggmdsls
dBodgdol  3ommagby®o  mgolgdgdols hHodmysemodgdsdo. Lbgowslbgs dFedgddo TTSS2-
296960l mobos@ligdmds tdh-29b6gdmsb, @Gmdamgdoi god Y gbBmdol Jmogo®  RsJBHm@L
Fomdmomagbgb [81], jowgg gOmo Lsdymos 0dol, G®I Inigdgeo LolRgds 3smmygbmdols
d9d560bdgddos  hos@mygaro.  goblbgeggdom  TTSS2-a56 TTSS1  ggbgegds  bgdoldogd
0bm@s@do, oby@bgganse  0dols  Janobogy@o [o@dmdmboliss oy go®gdmesb s®ols
aodmygmgoo.  ofgesb  asdmdwobsdg  bylGo  3sLygbo  0dobg, s@oll my oGS ogo
30000 9bmbdobyg 3oLygbolidygdgeo o@ >@OLgdmdl [149]. »wydEs s@OLYdmdl gg@dlLos, Gma
dglodanms 0go sJ@oydos dbmerme TTSSZ2-mob moboss®ligdmdols 3o6Gmdgddo [29].

ol gojdo, @md V.parahaemolyticus dgoiogl TTSS- Lobodgdsl, @mdgamoi s@os

sdobslbosmgdgeno V.cholerag-mgols, 39@dyggengdl 0dsbg, @™ 0bggdizool dgdsbobdgdo I
A0 3ommagbolmgol  s@ol  s@sdmbomglisgg.  V.parahaemolyticus ofggglb  sbmgdom
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0@ Jolmsb sbmEodgdyge asbBMmmgbRg®o@gdl, 35dob @meglss, V.cholerae- 0bggdios
L3960 osMgolmobss s ogdomgdgemo [23, 52].

17. V. parahaemolyticus-ols 0bm@s@gdol LgBmmmaon®do ngolgdgdol Iglfsgems

SMgym  Lgdmmmaoy® 33 9396do [165, 169] god@oml obmes@gdo ©ogmaomo
04™ LgOm@G03gdo0, dog®od 306M0m-139(30930390 o>bBo0ggbgdo oM 04™
0096305830300 gdg@o0.  dmagosbgdom,  Logobogod [157]. s@fgds  0g@dmb@odomyg®o
beods@g@o  O-  sbGopagbo,  mg@dmesdomy®o  joglygmosdygmo  K-sbFoggbo o
Qo gao@ymo  H-5b6@ogbo. mIm@0d ©s mobosg@m®gdds [146]. aslynmseggdymo K-
56302960 03960J0d0@ 3mggodo Shggbal, G®I 56B0g69G0 dolsgns dagdwms 100°C-byg
aoby@gooliols 2 Losmol  gobdogammdado, dopa®od  mg®dygamo  ©sdydsggdol  dgogas
boegdmes  gxgeol  bgosdodl.  Lsgsbszod dmsbobs V. parahaemolyticus-ob
dBodgdol gensbogoizodgos 10 O- sbGopagbols s 32 K-5bFo0ggbols dobgogom.  dolo
SbMom OYFobymo Ibmgme K-5bGoagbols Gododgods bpgds, Gowash O- sbFogygbols
2oblobmg®s aoboby@daroggdbymo 3GmEglos s K-sbGopgbo b3gEox039®M0s mommgymo
O- xa9g0bogob. 093 d5JB g0y 0bmas@gdol  dbodgbganmgsbo  bofoao,
aodmygmxzomo  mggbgdosb s bwgol (ymowpsb [6, 12, 140, 158 ], olggg Gmgmeas
g0bogyg®o  Fyo®mgdowsb [75, , 133, 161] o6O spay@obodwgdbmes  K-5b@ogygbom.
Jgegao dOsgsamo sbogmo O- s K-sbBoggbo ofbs s@dmbgbogno [75, 158 ], bmpog@®mo
30 3odmodoibs [110 ] 5b@oygbydo Lgds, dmdgeoi omgoolfobgdl o3 (33eoe gdgdl,
> g®og 0dbs bgb-omxol s MmobosgHm@ms Jogd o dmoizoglh 12 O- sb@ogygbl wo 48
K-5b@0p9bL.  mobsdgedmgg  Ljgdol  dobgogom os@Lgdmdl 75 Lg®mgs@osb@o 13 O-
obBoggboll o 71 K-5b@oggboll  Lbgopolbgs  3mddobsiogdol  dobgogom.  mydas
3006M0mbgdols Logdome Ibsde @oibgl Imigdymo Lgds byb@ow o6 dogbowspgds, o3
3350930l 53 dodoGmnygagdomn goa®dga gdol sy3om gdamdsbyg dosbodbgols [168].

1.8. Vibrio parahaemolyticus-on as8m§ 3990  0698gJ309%0 s dsmo gdogdomenmyos

Vibrio  parahaemolyticus-ols 3obBOMIbBgM0Fgdolomgols  wsdsboliosmgdgaro
dJoGomoo  boddGmdgdos os@gs (Fgmosbo, gm@fmgobo, Lolbbanosbo o6 Lolbbaosb-
m®@{mgobo) s  sSdmdobsgry@o  Ggogogmo;  sadgmgg  3bgergds, 3oMEgbdobgds s
beoaswo LobybEg, dgbodams  mob Lpggegl aogfyemggds ©s gmensglo. 0bggdios
0gomEsbOgmgdsos  ©s, Mm@z [gbo, a®dgawgds 2-10 @y,  ©ssgowgdol gHom-
JOMO 250 Y@ gos  93o3d0MOgds  JoMEom-gobgymo®ygan  Lol@gdsl. 0dygbmegroiodye
3009630 dgbodenms LobEgdy®mo 0be3gdzogdol, dop. Lgglbobol asbgoms®gds.

0699Ji30ol  doGomswoe  [godml  [o@dmowygbl  oydydeggdbgmmo  ob  (370o©
©odydoggdygmo brgol 3Gmey]@gdo. Vibrio cholerae-l dogd aodm§399eo 0bggdioolasb
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2oblbgoggbom, @mdgaroi hggymgddog Lows@odgls o 39 Lobo@os@ye  30Mmmdgdls
9353dodagds, Vibrio parahaemolyticus-ols 0bgggdios bdomos spdgmgg  godao  bmgom-
9306mdogy@o  300mbgdols  IJmbg  Jg99b698To, Lowsi  bpgol  3@mEedgdo 33900l
dag{ggemdbols  {odygebo 3md3mbgb@os [52 ]

Vibrio parahaemolyticus godnmpss gogd g gdbgeo  glRgemogddo, bwggddo ©o
Lbobodo®em  (yewgddo  dmgan  Ibmgeomdo  [16, 52, 100, 170] ©o Fo@dmoygbls
0699J30gd0Ls @ 2o@Mgdml Wsbobdy@gdol Fyodml  hOwoemgmn 5dg@ogsdo, si3@ozedo
s  bdgmsdygs  bpgol  Lobsdo@mby.  Fyamol  Fgd3g@s@y@ds,  do@ogrosbmds,
bme3@sbJ@mbol dgdiggermds s aoblbogno gobadowols Momgbmds aogamgbsls sbrgbls
3>mmagboll  Logdmiagls ©o ©OMTo  aogdgmgdsby  [102].  Fyarol  Hgd3g@s@y@ols
db0dgbganmdoby 0bxgdizool  g3owgdomamyosdo dJoygmomgdl ol go@do, @md 3dg@gbo
>39mJgdgdo LYm@ge mbdogno mg99d0l @A™ 0bgbl mogl [167].

©5535090g0L,  Omdgamms  godmd{gggos  Vibrio-b  ggodoll  gHmo  GmIgerody
3M6309H o Lobgmds  ob  @5dwgbodg  Lobgmodols  2sdmdfgggms  gOmmdgomdbs,
dmoblgbogdgb 306000 bgdo. bmyoo, 306000 bgdols bodgy@bognmo
093M39b0®gdy@os oo @omEgbmdom Lombols dowgds  ob 0bGHMog9b9@o© Aoslibay,
obggg  @ods@Ggdom dgbo