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Otd Odzlsts 9 M fserh | dzedzts? o qolzdzy dzls dztsfyls -
by i3z j Mise o" Isj Mmded dzd Isd Y dudz Hjj B3 by Recl3E3
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Ld&2Oydd3r » Mo ts2 Misid et O YygcO, Amdzpfiplso dlsj dz
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al., 2009;:Grim et al., 2010;Ghoshet al., 2017; Alam et al., 2010; Sonet al., 2011;
Carignaretal., 2016;Satchelletal., 2016 Samantatal., 2015, 2018
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sisMmizlsmisedw ddzd mdedy J ddw B dtsf)dldastg fg OO A
ftocdtotsH dz" A GjdzgjIsdyj Mm<d dL d3gj dzj dzdz' n h |s
delz € dzj ST d 10 O  (lz tefipiiststeiizalelyp dzjf 5L  YAts[H Brdlde M j o3 W
OYyj ssdzOCIsOIs HJjSCOteBEMddzOLEZ. (IO &BzlsOy
SBtcOL 5o O H sip®tsy yYlsts sBEMdzOo dzd o O] Is B |
1 sCOL Odzts Ylsts or wo dzj dzdz j d L d3fsdzjtfdidfvL da®
dL 2yj dzdzr = V.ichslerdedstf s o @ BoPfmo W L Odz' sOCxj M
MejHdzg 38 © 2,5 t©0OL O) tcts 9 dzj dzaphAS fn fizic § B g
odzdwes hdds dzO ftesHkzSyds Oyj lstsd dzO
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RLEYjdets odzdwdedjy twOLde = Ctday] dalstcOy
dL d3j dzj dzdz' = VhcloErdsizfsd B d 59 @&lc Dor. LMIsOdats 9 dzj
Cedzl sdodtetso Odzedy HOdMzdzr » h SOdZIdsse 2O B 5G (
o' MsCdd3 MisH j tex OWed d d3o © kiz§ ¥ tsa@) & dizcfetsjiids tso '
l Istsyj otejd" o EmMdsedwdj thRismlsDise O dzj
05 d orhj) 9 GCOyjfMmbsej JjHJdMIse j dzdzse 5
Gjdzso Otlcd Odzlstse otsLBEZHdISjdzZvW " tsdzjtcr o fsls
sMsB jlsdzdztsfy detso Ote Odzlsso By jls Brls! MY sdz
HgWW jtej daydtekzs M jets ftedL dzOC O Isdf dyder.m d

lfjtor j o weogdzj dats, Yybsts fted MmMtse d3j Mis
GJdzj sdud M&d dL d3j\dxhaleidae s d olBDdGzE 9 8 S H dzts 2
GJ dzso Otcd OdzlsT B ZOHOdzd BtSdz! " j 2 ydL dzaj My t
i Mkk¢d Mok Msdtsects Ckd sdodtetse Odzd W) ,
ftej dszh j Mlse O ) Efidztse d W A HiWdydlsOo i
ftsorh jddzOv fi3OBG BOfds'j ot ®Offz des?2 § s zdzv ydd
hisOdBsdsse dzO0 § sdzdztsyj dedets?2  JIsOls§ dz' dzs?2 Mt
1 CMmftej MiMdd dr & dzseB Odz' dzRpwI( otc | fig tiz jdav dz jsdg dzt
ZyoOmlseze h jes o OHOf sOydd odstcdtdasoh j Q
mMtcj HT Yysts disyjls BT IS sHddds dtL BBy ~ (
sdtf d yds Gdsdsp alzts o Otcd Odzls Odzd o tsL-BslRisdlsj dzv R s

s jBjldujmMScoYy d fwOSkdyujmsow L dOyddslk

[ftejH]dz 2O tOmMftesMmistcOdzj dedzts fiyls ¢ zO &
Mo o d3j dzdz" ~ h s Odzdzts o otsLBEHdISj dzw 50
HJOG dtsmisdyd MSd L &zOyd shHS @B OLQdJ 2" "isdzj
sMdeso © twOL dzd ydets?2 MY sMmse desfmlsd dzbizd § d 4 dgrOR
V.choleraeB  so ) EdM B tc OL 58" 9 Ols Oy ssddz dLi @G
ltetsmMC Okz1 60O, dmf sdz’ L 2] dgis?2 H dzw HdWW j tod
slsmMikzlsmise dj OyjlstsddzO ddzd fdedy J dzd J z to t
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dL d3j dzj dzdz" » N sOBdAFaydHI W s@dAsc 1) Hap C s BlE
GjagDftcdotsuwh j2 ¢ MHoadek wORBEd Mydlsr 9 O
AlsD, O IsO¢YJ M ¢gworhjdede’ d3 ktctso dzj BphA & fi
weodweh jcetsmw dzJ GOIsdodzr d3 tcJ G Iz dz¥ Is =HZA®EdZ ) JB
ZC OL Odzdzts 2 3talsBry dedj oot teiddimig y 82" -~ dMmMmdzj Hso
ModHjIlsjdz Mlsekjls t ji fswodzg dzgdd o dzOV
Atsdzjter, MoewL Odadets? ) otL dzd C.detso jdad j o5 f j

} 5C 0L Odg" M dzj Clsdode j ufelidf dstf 0 gzdnthep Gz’
V.choleraeB d s oD o' tcOy O h djMmw o BtSdzj j o' M
9 otHdts?2 Mmtej Hfls dftitsd e Ggddzj ddedts dzv Is©Odzd . [ B d
dB3d - Odzd L d3ts © dzlz yh § 2 OHOf sOydd GJ dzso Ote

5Cteky 08 h 2  Meglwy jlshw, o dHd &S, fsorhj
BOCIkjtdOd dzgs?2 §sfbkdydd d ko jddyj dedzow
¢ j dpes

] sdzlz yj dedzr § dztso r j WilzdzH Od3d dzls Odz! dz" §
ftoj HMIsOo dzj dzgdw B dL Bd dzgj dedd Mistclz € dzdz tc v t5¢
ftesyj MMy Jjet 1teoetsdzfE ydd d MsLHOs s tshdase
mMfsmMsetse Hdzw HJWWjtejdydoydd Isdfdydz -
fted ftesojHjdedd BJSCtesBdBdsedyd M da s dac

J B Y HERZOGESH dzlz & HABL GerBanlo drdg’ t-ts dzd tc s
dzz € dzj sIsdHdzr | f sfpdzj Hise Ols j dz' dzts i B.Eholfraedzdz" -
Ml ese iz fifOL dzes?2 Mis tedisElf f s 2206 | &8BGRO000MSHY)s
LAEDOOOOOOOOLAEMO0000000.

l | sfMfzH OtefMmise j dadzlz C tsdzdzj CSydes  Olstsc j dzdz
Hiftsddteso Odz0 OolsstemS OV Citsdzdzj S ydwE dali !
TOPLO CR&Bl)c§S dzsdzd tetso Odedz” d3d EZyOmlss Od3zd Mmlste
odHtsMy J ydW¥ dyder = ¢ Jj dzse o tsiOFER  If jtadgWH dZOt d
dmMf sdz L se Odzed™w o COydMmlsej MmlsOdzH Qichwlsrae
B ssHESWAtf ve tojyddii tcj] Odz! desets o tej d3j dzd
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h lsOdBdi3s 0 sf 2031, sf 2032, s[ 2033, s[ 20
sf 2038, sf20)39, sf2040

t OL OB Ils Odg d ®HtsB e dz LYJ dz@ &3 Mo §
(ftosksSCBdzsBE 08.12. 2015 G.) B3 ssHd Yy f
sftcjHjdzg dagdW Etetso dzv 1 C M tcYilin dheplerae g3 fds s H 13
HozZrMISOH 229 [t ddB] ] Odz detsets o tej d&3g
OB BtcO® tdzdetsdkz¢ dzj siIsdH dzf = FEE@iTOR)0cdsjofm z Lt
f zOL dpfCRR . 1 f ¢ dzstlkd tdzupO@ndedir O3 dzj clgjdelistsots . ©
1 toj HdzsY j dzdz” 2  dzO Bz ts.dzdtfctds@idizdg jdig tgsols, EH HlizH
TOPIO pCR21d MY sdz' L 2] sgiinmaz] 20 Qlzisdz ¢ 52 6
f Olssegjdzdzr = odBtedBdztse A S UL t sl R YR ¢
MstczCIsktedzr = d tj ¢ zdzv Wisholdzae: 6 J dzse o h IsC

l sdzzyjdeder | detser j HOdedz | 9t fftsor h j dadk
ftiodtesHdz" » G J dzd Isd Wjldn@aay. dholegdedzil dzdg' drtEd s O
o ¢ dzt yJ dz o Ckttl dzj Syd?2 c¢cf JSCtesBdtsdzse W
CtemMOnr oW j MMdsdzOdz dets?2  Pigget gH qEAN G & Q
ASUL] (M RIYR ¢c[JGtcsB €.

{Mdzso dz' § fdzsy jdzdw, o desimdads" § dzO L Oh dk

1. aSLHOdz dzOBtste tdzdcectsdzzC dzj slsd H dz" E colf te (
TOPL O, dzj Mz h d PCRIP2dzAL df H & dzts dzd tets 9 O dzdz” digR [z
aphA ctxA hapR recA rpoS toxR mMdzy ©6h ds © GCOyjMmMlse j
1 CMmftej MMdd + Isdn GJ dzts o ) Cdzj sC OR A s dz
cdBtedHdL DY dazdzpdzs Myd delsdz &3 EZyd stsd3 tej L zdz!
otcj d&3j dzd . t OL tcOB 5ls Odzdz" 2 dzOB stc O d3j to!
oL ¢35y detsMils! Yt Hjdzjddw M) mMidd
dL z2yoOj d3" - V.ehel@agizbOrB d BloT@tzO thdtse | 41 stsc s

2. RL (3j dzgj dzgdzOv MY sMmtse detsfls sBtcOLtso " 9 Ol
ANsci] gsMC OEmfc®Odz! L 2] d@i3s?2 H iz mBBqBH Pieisdzy doa
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Tedzjter, WodW kW S OLOClkjtds? shse | duesh
choleraeB d s 9 BItTQ, oL ddSChdr COCT 199 9td O dedi[Hj" ) |
fsLHdd ji 20201 EsHT ) §jedsHT F isegici dd st
BdtsMddzsjL O OyjlstsddzO ddzd Mmdzdyddedd Jat
otsLBEZHdIjdzv MewL Odes f; Hjdzj ydj2 JHddzdy
asDBj 2O OyYjlssdzOSlsOls HjS Ok S fddoL ',
j Clzdzv Isstedgths sybldsda® s h jets o dzgj ¢ Olsdo dzts?
Oy Issd dzO

3. [sdzdydlsj dz' dets? e j dedesfyls’ ¥ & j dzj ls
V.cholerag[ 1B s o Wo®f s MtcOo dzj ded® M Isdf d yds dzd
Wodw jlsfw L Osdmddshls! dn tshlsse' n Mot
o jh jdsl® fMsH,jteyOddw o ddif cdsCtL'™. 1td
FedzjosHO o7 hj 0,5% o ECOL OdAASAN Oyjclg Y

4. L jdzj sdud MSd dL gy dapleraf 1 & d®ldE@IE O dZOH O
Bsdzjj of MeSddk bsodsydd OHOflOYdd € H
MteOo dzj ded® M Isdf dydz B3 " sOBBOBd. 1t
Mtedledy dudlz" & j dzj Idiwpgd g dde@zzdts 8 Iso "y difotdiy dagtsHiyp
BN &z®@' N j B by dpu@fBSOydsdzdz § ¢ jfdstgef@zd ¢
sBfmdssdjd Bsdjj o' M2 MSstsfils! ¥
f sddatsyj dedets?2 Mtejuj d fworhjdades?2 14 €t
Mistej Mo 56 SpodYls® jfistddD ocdgjom@ * f Isd.f d wdz" d3d

glsjtfjdz HBMBe jodesMmisd d OftesBOYdw toj L k

t OBBISO or f sdzdz] dzO dz2O0 MmJj wilsdW d yd tets o Odac
fsojtebCz BSBtSttZHBSs Odzdd .B"lHARI GBI PO S HE MGt
tcjLEzdz sOlsse dmhdzpeztzdo Pdzhw o SH T sdzsear o C
sBi jd3d MIsOlsdmMBOdztg] MS d C B 15 @F tls dzls Odz! dzr =+

[ OljttdOd HdMMJj tlsOydd f X H fiply @asdgndp"
Ctsdedtej MMOR s ddaW j S ydtsdede d3 Btsdzj L dgv o5
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2016, 2017), Xl { jy Gtk H Otefls o jYdm@ls WP s
Crsmisdy j ddw o sB dzOMmis d -S4 g Wy gEul s dat ¢
Bd&ZzOG s sz ydw & y@fsdzd O®INlsaPsgs o tcOdskEdod
1 [1 6 odagjHisj dede. ) [ @RI 5¢C5H O dzf eB@ts!
Csdizd mMmdd (48. 04) StsstcHd dzZOyd tsdzdzts G t5- ¢
ILfdH]j BdsdEZcedyj ME 2 sn tc Odzj sjtctedIststcd d
f Olstse jdedz" | Hdzw yJ dzso-fdpGsdalr B td0=ldgr)e, (ftd
Ok WdeOC Isdyd M ts2 € tsdaW § te jHdfy@cddztsdnflste €z jOS 2dpw
2018) , d M d cHfHa@dCrls AP lintdeS CtsdaW j toj dzyd W n
WEzdzH Odzj dzls Odzt dz" = d ftedS dzOHde' 7 dHMHdzpB Bl
2016, 2018).

[ dydzer 2 9C dzOH OolststeO

[ dydzr 2 9Cd&ZzOH QOolststc® MmMsMmlstsdls o OdzO«
fosdzzyjdedd d wBteOBtSIsS | ¢ MY j tod digs ezlf @ gzfn 6
fsHerBHBe d e jHjdedd dmMmdzj Htse Odzed?2
hlsOdzdzsseo BBtOL o 9 Ols! O ygushiLd@iz 1 otc g j @Sty din
OdzOdzd L Iz i Sdzdzts G j dzts dzdz’ w fsfdzj His9 Ols j dz
NdL dzj M smtsB dzsMmisd dzO tOL d&zd ydz' = Micj HOm ¢
hlsOgaEsL BzHdIsj dzv Rtsdzjter . 1 jMm! Ctdifdzj ¢ MM
JUvl At 3di] tj Odz desets otej dzj ded MmME sdeMmistclz d
ZO BBdz hsd3 Ctsdzdyj mMsej dLEZyoOj 3" = hlIlsOdd
MtczC skztcdzr » d tWjceckdzwiststcds » ¢ j dzgs8c | digsts
hlsOisditse R tsdzj tcdese s o dB todsdz® a 'daff ts dpdzjtsdz@ tc
MslstckzH dfO@ OEFIJOIststcdd ¢ J desdBdzsets  ftetsils i
|Emjets?2 1.1 ., . dz. M. , ¢. B. da ddz2 Ftso s
{ fpli, dzj sBrtsHdd3r §| © GCOyjmlsej MsOdzH Otclstse
¢ sdndptc ts o O dzr Mo d3j Msdzes M o . dz. M. dzOB tste
skyStseordg rR. I. JsHjdz dzr § L IsOfT i Gt
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B ssHBSIBA [ ve tjydd tj Odz? dese s fyteg dgj fddd oz
. dez@r stcOlststcedd § Olsts& j dgizididzn ol B ot B dzis o 1 .
sfhdzats e dzr = fzBdzd S Oyd?2 sizh j Mlseo dzj dzO € OC
dzj f sftej HMIse j.dzdesd3 EyOMmiIsd

ke OYydd d MowiL' ©Oe&lr f dzOkyde &d 4

1 s Isj d3g HdMMj telsOydd ©fkeddS so Odats
tcj C sd3] dzH 59 dzdpORzd M ¢ s

t OBBISO o' fsdzdzy dz20O © BIsSHjdzg dBJSEtesBdB
it sy slstcj BdzOHL stcO® o tc @d3% 0O ¢ [ fodi)-&i day ¥ dzis R
OdzOdzdL B m Oded L ddtseo  d L d3j dzj dzd W  {f \bkaschojedzelz'
Bdtso Otc O 9 + dg'sle et d3] dadzsRf QfdgHigiddsf d -~ s-&p@E8é ¢
e, 6] Of2oldIsTYd

sl SClkzwO® d SBi jd& HdMMmjtlsoydd

rdmmd esOydw Mmissdls dL 998 jHJddv,
Bj ssMESB! @@ Mtemise j dzdzr 7 dMidzj Hise Odzed 2,
d My sdz’da’ 59 @dalstsydzed € s, t@C B ISUIOL3T e sy j2fHIE3o
d222L Otk j B GB 1 j &3 HJMMJ tols Oyfigls hPtigflsudp &
qdzdzs Mstedtetso Odz BRJ HRazz@ugPdsd d 1
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1ol e 1. [arft JRurtouvui 3

L0 O 1.1. rdOocdshlsdyjMSd L &Ochaedge j 1
Mjescekffr, dMfsd Lkjd j HEY HdW¥j k] dn

l d wibrio choleraeo € dz¢¥ yOjIs B tsdzj j KaperGt alff) 199% G t
Banerjeeetal. 2014). [HdOCt bd ¢t ItsE¢Mmdejd
[139 MmMjesckzff O3, Mftsmtsedzy or" L' 90Olss ot
dzO H o O IBSddiMaOY EIférd 24 qdIsOj Isfqw, ylsts  j t
ftoj HY sdztsy dlilsj dz dets B ' dzafd B tc d 8 @®@z3d - TSdiz) fig iz
dzts Htsflstse jtoedes 1 Ists f sHIse jtey HJ des [sitsQis W
1971; Kaper et al.,, 1995 Devaul t et al ., 2014-p,
fOdeHj Bdd Wwodddfm! Isdfdydz § IElsTormd & jsdabEbef
L dgH j 3 ydets?2 Ikjttedlsstedd tsyjdz Bf Mistets o |
d kx4 BBdjj fwWildHjmWisd dzjls WodweIlsmw
V.choleragf 139 Mmjtetsctelzf fr , orLeoeahdj twwH ¢
0r BXXBg SO, o a2OMBEYHdEESEzdzdokzels ddh !+

mtsdzj tedz' | o dBtcd tsdz CdzOommdyd ME G ts B
ftcOCIsdyd MSd dzj Or HJj dzw e Isfpw | [JHd&ZOCts o
sBdzOtelzy j dzdd JHddzed yder = S dzddduyd MSdma d ¢
tc O 2 ts &&@iad ef al., 1983;Siddiqueet al., 1991;Daset al.,, 2012;Oyedeji et al.,
2013;Bakhshietal. , 2014), 1O¢ d dL odgj hdzj?2 Mmtc]
MistcOdz w1 | ([ sdzO- tso Kokadhvili iftaD g Is. 201300 9 ;)
dMmmdzj Hise Ols § dzd i3tlzg Hegl B ) d A B@sIs fjizOMMd uj M d .
dzgj SZdz sdodqtelzj disdz Mtsmstswdedd ot odaj " dzgj 2
o dtclzdzj dzlSdiasendd.d, (2010) . Il TmMeoOLr 9a0jIsmw
CdzOmMMmMdud MSdd odetedtsdzr dBse dzd B ' dz@XBY 5 dztst
otsL dad C dzs g glzgetb d yJ MS d h dsOdGzidtzgholaiae B d s 0 BICIOr
(Faruqueetal., 1993;Safaetal., 2006).

1d Mty dz2O0 Ists, Ylsts n sdzj tec dzl Tpr B af dsm tOdci
Slsdzsmw Is pw ¢ S H dzts 2 mMitesctelzy § Jj, sdzd s
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ftedL dzO§ 59, O 0S¢y deplzdyugtgrdidgo Mmfs@lzts ds i
f OdzH § 3d ydesMmisd. v MmMlsOdetse dzj dzts, yYlss k § dzOf
G4 dzts o, f tod Mz IsEhIsTorzg € g 6 d SHzts o Btsdz! h d dzfl
s Odzd L so Odets dz@ H o zrR \ESBIsdMSE-1O Dziefn@ndzHalj, d3d
2002). ltd dmMmdzj Hsoa Odzdd IstcOdz¢ ted §f Yy d ts dac
1 CMmMftej Midd B tBiphgnetdl.2,4 ZXQUds)eo. ([ s dzdy g ®ls B ic
Gjdetse ddzd dA  dzO dxByidtR /rtxeCls fgdAlsHlyls® Jdder (s fyls
§ OdeH § di3d Wes f WERI) d Mfstsdz' fidal ftetse j HJ dzdd

(Keasleret al., 1993;0lsvik et al., 1993;Davisetal. 1999) . it OL dzd
teW H O Wideslsdf dyd fEafonm Is offolstsi 2df Isdats i) Is - K,

HJOGdsmisdyjMSddz ~tsdzjtedz" d3 W Oc O3, MY tsf
LtcdlstetsydIst d tBicOLBOT" 9 0ls! 0Oy j b =as) ¢ douz |
sOC YNy sdz' fitdedfi W W j to] dzyd Oydd Wl {Astfdgot©ds
odBtod sdz" EBTrtwo O=dzd yd 4 tsls € d&z0OmMmd yd MSdna
Ckteddzr | 1 tedbtetsydilsr , tBtcOL Bsdss MAPjzIs tedodz
MeJ HOR M 50 &¢Se/ diddz Odzlsd B d ts5ls ddk @ dytsErptsddyic
~BBdzj tedz" d3 W Oc tsd3 41 dztOBB t2AO7;Haf, Khge, 1963;Barr&tBhi&,

1981; Takeyaet al., 1981;Joensoret al., 1989;Biswaset al., 1992;Kovacikovaet al.,

2005 Rabaaretal., 2019.

[ddHE 8] &, ® naftH] wWOLadlkdw 1?2 0O
fejlsjtfjoOd ©OLd]yd j G4 daj sdud MS dJ
tsL dzd € dztse § dzd j-= 9 G EOSPO dzff e D'0dzse 8 Mistsdzi Is ¢
Oted Odzlsts o M f§ter hjdzdzats? o dtclgdz] dzg gzt n & Is
tej dd3lzh jMise orisjMmdddd bdfdud j§ "bOodd
sdzj o] Is] sded{tbdztca® - (MsOoels., 2010; w09
) s1® £012; Ehara 2008; Faruqueet al., 2007;Nair et al., 2002, 2007 Safaet al.,
2005). | jdetsd3 G jdzgj sdud MEd dLd3j dzgj degdz" = N IsOd3
ftcdo jdzs € oL dedC datso j dzd ® dzsor 7 9 Oted Ok
tcOL dzd ydz" » dBklsOYyd?2 o Cd&¢¥ydorn-s c6JdzOr
MW sted3dtctso Odzdz" = G J dzs o Otcd Ofals Pdets o CtgafigglstlE

1] & O O
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o 5L dzd ¢ dzd daBzis @O desMisd U J ME ¢ OF dz® U d g3izd dzdz] ¢
) 19997 GG. C dzd dzad yJ M < d V.chaleraeoditipjddrdj td s
ylze mlseodlsj dz¢ detsfyls - C HJdOGdtsmIsdyd MEddz W C
OGG dz¢ sduaDB § dz€ Hztc d dzr ~ Alanoefds tg 5 PROISLHo) . ( 1 MY T
19911994 <GcG. 9 1 Odzg d&zOH j N (ftesoaddzydw [
( BOIszOBMEdd3d) o0ttdOdzlsOB, ¢ dzv yoOs h d d3d
Widslsdf duyd Méddz d ¢ j djamgtel M RBOMHY 52 fylgfet
o Otced Odzlstseo tsftcj HJ dzd Is B' dzts dzj o 5L d3tsy dats,
L dz2Oyd 3" di3d Mmoo ts2 milse Od3d , ~n Ot OCIsj tedz” dIfTor¢ O
o d B tc d thlditetal., 2002;Safaet al., 2006, 2010Lee et al., 2009;Na-Ubol et al.,
2011). 1IMmj BOBEZzZOBMEd] dLdvIsr dzj Oc G dzs
slsted yoOlsj dz' dzz® icg®©f[ Yz s @ JUYIBISFPRdZ'B ¥ dzd [ f
¢ ff sdzd d3d Cliidqdze Mils,o dIs j dz' dz" . Z Is ©dzdz’ ofMmjn
CazOmMmdud Médd ¥V Ooetsd dIl sdfdfawddd Eflsts2u
1 dz' IsSefgetal, 2009).

dIsdti dydz J V. Is Bofgdze B d ts 9 GElc Qor dL d3j dzd d
HJOGcdztsmMisdud MSd L dzOydd3" d3d Mo s2 Milseo Odzd i
AjHjtOYydd MtejHd hIlsOdBdise , 993 HIPWz | didz 1~9 9 s
1 sCOL Odzts, % ydsuwsz y7j8zddr = " sOdizd3tse  digets Mded{yd
WOetsdy { dz%Bds, SBEOL so" 9 Odzd 0Oy J islstytsidn Co0 g
3% dLBdvistse dzgf Occdzs sddzdteso Odzd { toedIstot
2013, l OmMddz j 9 O, 2015). 1 ijtsBatHd®Bs Bls
ZOMistswh jj otej W dL odgjhdzj?2 Mtcj Hotxtcpx@ Is
Ctx-tcpA+ h IsOd3dys dofgrae [ 1 tefigic ez f f ¥ EBThtsdzjOtc @d L d to
HJOGdsmisdyjMSddz WOetsds { dzt stste () 2B S ts9 O
RoOOMso O M BABOIFI. stz Stsoe M MsOels, 201

MS Sonfnp MtsOols. KD Bfuhfielll i dMsOo Is. (2018
GJj dztso Otcg OHzp iz clzdz" = dzO Isjtetcds-B®AYH ¢ Odzp d
(2010 @6.), sB dzOtclz )y d dzq , Yylksts wdzd HO® s f
tcj OCyds 1 Atding Okl tc0O. ] sdzkz yJ dedzr j H O dzdz'
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GJdzso Ot Odzlstse  dL d3j dzd dzO iy - Yy Sk dzafisls ' O
ltcd Lt Istsd3 ¢ jdzgjlsduyjmMSéd) BMdeser HOdzdzse s
Gjdd sdud MCd dL gj\dzjhdigizied d & sBREEES Md~
gL zyd dz .

sO¢C dL o J Mmlsdets, fsdzsy d 8 j} de'sdg@WO 2 16 s O ¢ UsB
My smtse dzsmlis & - tsdzj tc dzts ElsTor,o d ©tc dss€O) j B dh 00
Mdtesctelzy ¢ fted ofrtOh doOddd o MmMjHJ s
Gdzs CtsL T d BKOLBO" 9 Ols! Oy4d Istsd dz. 1 O
BdtsmMddzlsj L © Oy dsHsf[Isiz0 {f tf jleaste/O M | dzd 4 Ho lzm
Oyj ssdzOCIs0Ols, Cslstster 2 LOjd HJCOtBECM
OdzO1 totsB dz" ~ PmMzsodwna i Bt dislz Isivd ME ¢
f sfpdzj Hize M j d3 HtSB OKOR) dzddidzO W I lalz@ d © ( Mt H Iz
sBtQuUusmw Mt j ydWduyuj MSd tCteOh jdadzr 2 € sditf d
~ddBdyuj MSd2 wgshis@Ge MUEIs Wtstls § s5C O daj dL o j

| IIyTe pepmenTanun raokoss El Tor
I TIOKO3A

l

als§ alsD alsO
MIPYBAT = AIETO.IAKTAT —9 AIETOHH — 23.BYTAHIHO.1

l
l

OPIFAHHYMECKHE KHC.I0TBIL, 9TAHO.1

t dimkzdats € 1. dnJ &30 W Jj tod3d dzls O©Oyd dEI Todz® ¢
o d B tc d sKn@adgdvadtal., 2005;Yoon, Mekalanos 2006).

IIyTe pepmerTANNN IAOKO3BI classica I

liBBRBHdBE Blsdjldls! , ykts Mfshss dshls
ssd €5 HJOCdsmisdyuj MSdd fedL dzOS sd0l
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Mjtesctkffr, ds d o0yds2 B(Jsds\wdagass s?2
Tor 6o OO, Mismsemlsakshdn Yo Hrgdhp
ftsHj toy Oded W) EElE ftsdzT € d&ZOMMdui MS et BdSo
Hs BcOdduyj MSde Cdfdasls ( Bsdsydoy, E¢
LOCdMmdvsls Mejnkz (tdhmkzdss 1). 16Mss
Cdmdzslssykzeo Mise dlisj dz' dz'lsds  tneEdOdpddeddits d3 to fr
qazcdedtkzs h jj eoddwddj o0 tshmls d ©OL dgdzts

otc] ®VvTor o dB tced tsdz" , sBtoOL ¥ h dJ Oyd ssddz H
fsfzdvydd ftwd dzOmtsyHJddd o Emdzseo dw A
( dz0f tc Cdgjhtg,yded € yJ dzse j CO) . 1 sC OL OBisTor

odBtcd sdats o, dzj HtwtsHEzZydtkzehdj Oyjlstsddg,
fdzsats ttOMmiskls o f(JtedmbkzlsmMiseadd ccdzt CtsL T, (
Codzsdzd L Jtetso Ols Cdh j ydzd € dzO BdstEc Ofs s jowtdl 8 dzf
Yylsts ftesHEZS ydet Toayd sstisdff #EaRO B W o d dzO iy s H
Hed@3ddzdtetso OdzdY d o' IsjMmdzj dedv ¢ dzO ) fipdsteysfy
tcOMYy tcsMistc Odzj dizdftstc ~ifsEHz] B cl&. | SL d@3tsy daets,
HdzZv f JtetstcOdz! dzts? MisHG dem @O If@ypd MsCdy Csdz
&Bf ), SCtbtstrj OSlsdodss dzOyOdzd ¢ ted d3j dzv Is!
d ftede j dzs € J\d&zghOleyaksl d B dEDEFRG & SlIstster | ML
Cazommdud M dd3d odetedsdOdd d3tsadsgz’ dX@6ns H:
Mekalanos 2006).

ANjtod3] dzlsOfEBdz AsBtcOL 5o Odzd WdzPly g eSS Gz d «
GdHKGRE g Odzts dgQy ») gW oo dzvw j Isfw Ctsdend tco Olsd
ftedmizlsmMlisoeze " dd3 & ddzscedr B OCIS] ted Odz! dz" m
dzJ € sls st Grwinm,dBacillus Klebsiella Aeromonase bkfmdzse W -
fMsH jJtoy OdedWw Szt SsL T BBWOLEZY IS HOdzdets] dzj
Yylsts ftcj HislsotcOh Ojls L OSdMmMdzj dzgdj ftRgnrRaetal.d -
1993;Mayeretal., 1995;Kovacikovaetal., 2005).



24

[BtLOL 59 Odzd jEl ToupjdseitefdisOdztrs dzOR tsH J s w1 |
Cjdse, Bl sz, Coslstteld o @B igE &l MY
hjflst cjdzse (fdmkdesS 2) .

TATACACACAGATICATA

alsR _____~alsD alsS alsO acgA acghB
<\'('|sss] ]I\'('1589 [ve 1590 > [ve 1501 >|ve 1592 [\'('1}9>

t diMzdzs € 2 . alsusly tg elslsizOte /. l4i0lagdsttkavacikovaet al.,
2005).) r Hj dzj dz MO2AIs fmeo WAphAe OdzedWw M B j dZC 5B

i dz sStcOdzM S tedf ydsdzdesc s toj @sRdzv & &figPte J
asRgqdzH zydtekzjlsimfywy OCddzd WOSCItsteOdzd o dzj M
dzedL S5 MBHjtey Odedi ¢ d mdzts bisimc@yw, Chiaghan$ 1935; L
Rennaet al.,, 1993; Mayer et al., 1995; Fradrichet al. , 201&sPE s (g tzlz
Bdtmddzlsj L Witedsj dzls© Oy lsatsfz@ CtsWflsd H s jcod O 1z
l otsH 2€ BISSEQ UzPls s zOC IsOls MddzlsOL O C OlsOdzd L d
fJtelzo Ols-OYy jdstsddOC Is AgA d pepREzS sHdlzs Is fnd dzls
Motslse j sMBEA [ dedgti)W sH d 1 MIsGCOPER (da' ddg) z Oflzd dzOIs 1
HESd3d dzOBd d daj EZyOmbeksls o fdsHiES &l dd
MsH j oy Odzd | yde<¢ dzd yJ m&dsEGMB) , H S izIOEddZDIs &
sBtOL o OdedJ B dts dzj dz& dKodacikpvaet al. RQO&zBemindez ¢
etal., 2018).

LiNsOdzs e dzj dzts, Ylsts (aisHd atBEBlsdOifdvdls jor Qg
ftesdmrsHdIs. ) Is ts N d o toj dgw i tcd tsls f
Hy SOteBtsC iMd dzOL T ( rlgDizj ydgts y j 45 ¢ jodzff M- SHJ
H] COBtSSCMddzdteso Odzd] Oy ssdzOSCISOISO 9o -0y
f sdztsy dIsj dz' dzts 2 toil @ Geupdndg O owsERowq (et al., 2005).

1 J 5B R SH J d3ts slsd3j Isdils! |, Yls ts ftetsyd MM |
Hy CSOwBSEMddzdtetseo Odzedw WwWo dzwWw j sfpw  Odz' Isj t6dzO
Bdzs ¢ d BOSCIsjted?2, O IOSYJ Hictsy 3 4 2,
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ftotsd3” h dzj dedftsiplsizts Xigo, XY, 2007; Jia et al., 2017).¢ Is d d3lz dzd tc
HOdzdz' 2  ftftatsoy jhnifripzd J Isj B j cOIskzter , O OS¢
&3t U J 9 HedzandegGutierrezetal., 2018.

H:C OH

o CH:z

IIapysar CO2 o
- .-\ue'ro TAKTaT -\neToxm 2. 3-ByraHaHon

T
00’:, _"
™ 0 AR
e .\

tdmMkzdzesS 3. dnj BO tsB KGIGILzZSOEz| S ADYJjakts d:
al, 2017) BfsL dzOyj dZdw j € QteB 5¢ ) d dALS &8 oUDdyd] jis,ts dzO
fd dals jAADATIAIOY ] ssdzOC IsOIls HARI P ONKS 5 d ZOBRPIH Iz
iBzsOdzHdsdz HjedHtBG J dzOL O.

[ iy HE caisOzadgdoalstsy jtcsdzj] ntsdzj todztse ts p@id B
L Oo dMmddzr 2 IsJ ted3d dzOIs s tg, ts fiylsf ® dzO® jdafm O & ©d) 3
s j tesdzO.

slssdls tsBKOIsdls! tMets] o dad B3ZOdedj dzO
MOAO Mo WL "™ o OMiAY tpO fipl wzktisydy ezbizts caiskiap alsd
(t Mz dats € 2) . ApAC v drfvLj dsjffiyls dzts i ded A3  d L 9 C
toj G lzdzv Is ts tc dzts df LdanEtRrgptafas fifdidzls j L. W OC Iststets o
1 CMftej MMdwYw L OadMmMdls ls f dslksdtshisd B OCIsj
fd Mls gugmsensing 1 tod dzdL Ct52  dAplsAdzesfgls @ d BEB @ Is
f BJ 2PBBRMewL ™ 8 Oj Isfmw h Pl mistsds {f & d
fsorhjdeds f tesH EZ% QYo tfthydiztrg déls-Bssihldafiztsc s Is
ssCifdsdej czdzdtelz j d3r = ({ft dddin) R2dztS®anue4KiL Tagllor, 1999;
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Kovacikovag Skorupski,2002; Miller et al., 2002; Zhu et al., 2002; Faruque Nair,
2002.

ToxR Pery.10H Curmansi BHemHe# cpeanbl

pH. ocyoasiprOCTD, TeMmepaTypa, AeI4b, aMHHOKHCI0THL, CO2

TepPH s ,

\\

TCP ocTpoe N /
== il 1

E———— S

“B j |
A TCP @ :

/ 2O @ 'g mmm

t dMizdesS 4. t j ¢\ dholsrimts dz© s dzldtg tisdzd ez s h O

~nBdzj cdzse s IstsC-IguzDe WdzddetizCifiggf &8 @ § ddzj 2 OHG
AphA (Marashietal., 2013).

uddasj L dolzw fiy: o B S OzZAPhA o 51§ Galaifyjj linls of G
Oyd Is stefjdfos § Mid tclzv alsRAM YHag EABhHd-* ¢ J detseo  OyJ Is
ltod Hjdjyd@hAs dmfijgaelsjL Oyjlstsddz® o ¢ dzj
dzj d dzH 2 y d te 5 9 O dzmvatikolzaiptdti=200p) »  (

] " MCOLOdts ftojH Sdztsy jdzadj, vyl tlsmizlsf
nsdzj edzsets o dBdBdzO § d&ZOMMduj MSBsets B
hlsOdigdsr Mddzalsj L ez Is L dzOy dAphAL d&tisjs s@ots &d
stcOdeMCtod §f ytkAB c St o sd@zs gL mu, dzts
fsHOo dzv j Is 1 totsH iY&on MekalaB@ogJ06dtsiaaetal, 2007.

[ czets?2 dzgj HOo dats o' Wodzj dedz" 2 3 m» Odzd L O3
E BOCIkjted?2 MowLOdz f HsHizS ydj Ap)puzdn S
CslststebylzlsB st d Odz dzOd3sd  dzd ¥ 4 . 1 sC 0L Oy
Sdzj edetséts o B tod 5dz0, dzd ftesHEydtelzs h dr

11



27

ftiodmMikzlsmMlsodd cdz¢ CsLT fiesdmMrBHdIs dzj ¢ tsdzl
Cdmaztsls d L OBPheta|, a2d5). tetsmis © (

] ZzOMmlssw h jigB dz® tc [z 83 dzr odJhiMmke O, dL c
(p)pPpGpp d ddcdedtekzs " dj dzO IstOdhStedf Yy
Y.T.O0hfp MtsOels. (2016), HtesOdkOdzdL Jtetso O &
Y Is ts -(4-dhloro-2-nitrobenzoy)-6-hydroxy-1,3-dimethylpyrimdine-2,4(1H,3H)-dione
d d&zdMAC (Inducer MetabolismMediated f sHOo dzv j Is Bdmdo
hlsORBRZOR ~tsdzj todese s o dBtodtsdzO, Mmdedy OW [Etet
B Mistets?2 <6 dB jodej LEZGA sOtsgf?2 L OC dMdzj dedwv Mtc
sts¢ mdyud MEtsets + WY JIMASQzOf t€ddzj Hs £ A Iswpidddts o j €

ftojHEZOCOS jEs5 HEBOo dvIs! o t©Ofko st
dMfsd Lejdr ° fted dj yjdedd rntdjit' . >pOE
720 cds Sl d d8 ftddjdsj dzedj MELHOjI o
MsH jey Oded j &5 @z SsLr . ) tej HY SIMATSPE ddj H j

B Mstets?2 cdBjdzd rtdzjtedzr = odBtodtdetse, yYls
dzj uj dzd j Kubrdetald20%4 Opetal., 2015, 2016).

1 BBAatsHd B tslsdizjIsdls!, ybt ftosdmMrsHdls
Ld&z2ZOyd i3se s oL de@gnaf d wvo@C 2012 GtsHEZ ofj
i s dzd dzdhgtArpdimlis © d Is | dz A4 cljolerbeB @ d3d3E) BAD Cslstster j
B Miptetds j mMdzed dzd tejL dMmisj delsdz" § € HOdzdzsdzz O
GtsHo@Nj oO©" Hjdzw jd3r § dz0 HOdzdzts? L dzH j d3d ydats ?
¢  ff 5dzd d3d SSaadzéet all, 2005, 2018)) tcd idgittd@dzdL &3 L
HOdzdzse s HJ OcG desfisd yp S d sI€ RO daj d3tkz dhis Ofgaists

sO¢ dLoej Mmisdats, f sdzd Bd & Md dzr (1. [)
Odzsddzd CtesBdzr = HJifflsdHBse, Cslstster J dzOtglzh
Bj BBcOdzr COBSIstcd yOlsj dzt dgr = BOSIsjted?2,
Zzdf sf sdzd MOH - O Pls lstf s whfj deds f tctsdzd L
cdBj dzd SCdziIstsC. wtse dzOMmdzts H Odzdz' d3 V.ddplgraetc O
[1 BdEITAGCOY tsdzd BJE Moz yd o ©4 Isfmw  dzj ME 5dz
ssdz ydmdzj 9 Oy dzOVw  amEEB s {f {fj thodsditiry dzj 1 &ifipt o G d
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fticdosHdIsC OISO GEZ Gtsor M j dad tej L d im6 gzdzts d
Odzsde dBlsdidin Zdz' IsOIs j ORRd dzs Oy j dzd tets 0 Ogz@ ¢
dLoj ifiSidets, Wo dzw j sw Blsted yOlsj dz! dets L Otew 3 J
ORJ dzets Oy J dzdtetso Oded ¥ M OIsg ' dgiafty | dz@ je
&ZOtclzy dzs?2 d3j dzBtcOdz' B OCISjtd2, Ykt e fw
h s OdzOhbigrae[ 1 ¢ zOMMduyuj MStsets Bdtseo Otc©almF toc
HOdzdz" 2 G jtesdz dafj OSIsdoj dg f 1 ssdgz €€ dz

i sdzd d3d € m Hdmkins dt al.( 2012; Hendersonet al. |, 2017) . ]
tcj ekzdzdtelze Is 1 C MmyamERGNE i § tc tsaijCdzts B £ de@ixf s dzp dzl
md mICarBSd VprAB (Herreraet al., 2014;Matsonet al. 2017) CarRSted

6 § o] Mg g s yy tind3d 6 5 0 O dzd v Bilecen ¥ifdidz 2029).d  (

tekets?2 drLoeojMmlsdzr 2 By ~OdzedL &3 Efists2 ydo
BsoB®DS §fodzddddSmddkkz | MmMewL Odz M OCIsde
IVA, € sH ( tclz j mgsBIMatsonheatzts, &010)

stetsdsy Md fidsjodg,s " YO & BSHIVJECOYdd S
9 O dzOv tetsdzr o bkmMss2ydetmisd ¢ {§ tsdzd BNDS fy
(resistancenodulationdivision) i sd3f Od3, ¥Yex AR Arigf IsndztPgiy et al.,
2008).

s O0Cdd3 tsBetaifa By dzts | tcOMmf ctsMistc Odzj dzd |
hlsOdzdgs hofgrae[ 1 B d EDTONM®O 1 dzH j @3 ydz' = 5 =~ s5d
fjtedsuduj MSd?2 L Qo SL dzO Isj tctcdIststcd &
ftesdmatsHwhdj dLdjdaj dedv o ftetsWodzj di2fdls ee
dmf sdz L 2j &3 = H dzw HgWW G Pdzyd Oyt d dzed =ipj
dL zuj ddv 6 Jdzj Isduj MEQdads et dztiz® ¢ o o34 dzj ded v

1.2. [BdjSEdvied § & V.Ccpleraedd Qs O] fisidt
WOSCItstcOd3 odzj hdzgj 2 Mmtej HT

Il swodzjdzdj d hPdesCtsj tOMftosMmistcOdzj dad |
h Is O 3 tEloleraee d s o TWOZ C OL Odzs dzO dzj sB - SH B fr
fMjdjClsdeodzr n ftjddikzh jlses HOdzdz' 7 N Is OdBd3
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Emyf §4 detso Otcg®dAgtziso dzj dz ded ¢ Mgt fipisacdzss MOH Of
gL &3 dgwv s h ddizmw EmMdzsedwds odzj hdzgj 2 @ Mmtej HT €
COtcC OEYOT®r o dB tod tsdzts d fticdtsBtejIsy dzd 4 d3 ¢
nOtcOCIsjtodzts?2 Hdzv € &zO@rMmdeuyg. i ¢ dZ 0 190d) B. to d Hstelzfs
slsd3j IsdIs! ,m Odgdeusdzr kg MY smseMmlseolze h d Msn to
odzd hdzgi 2 Mtej HJ, Wseddew &j Is v Hisievh Is[ (B3 thy tfchptirrac.
BdBso™mWO 1 td {Istdy dzi SsIstster §j dL dedr ( MY
9" ydoe Ols! ) Emdzseo dw A dzl HEMIsOl&EOL 5§ D
dej S zdz! sdedwlzj 3" =~ Wstds, Jjzhffsts@inyd of s Mis? id
Mste i IMNMO®dgdzv 6 Isfpw sBhddBd d HEZY HEBkedr &
SBLEBO dzj otsL d@Isy dzes s dMOIs+ o MJV.cholgyaefh rd j f
CtcOsC s tsMisOdets oz G sz 5 dzd - .

lted 8 OHOdd o tkTotcd dse tg d fisdfins Hntsgs di Is tc
OH Oftlodadst! fywj 2 Milseo d¥ tOL dzd ydzgr = dzj B dzOc6 51 tcd
( 1 OtetsW dEarugueetall 1998;Cottinghamet al., 2003;Colwell, 2004, Vital et
al.,, 2007;Lutz et al., 2013,Nair, Takeda 2 0 1=l9C tc'llsr = ® dEm sd =3
fsHo jtocg O Isfyw dzj ¢ Ols d o dzts d3kz otSLHJj2MIse ¢
d L dziz y §f ded3d ddp flzdgl J "6 O Isfiptiedzj dztsfylsd , t1 MtejH"
odhimlse d . Hv.) d B dadsd)uMnAlfsesas BES)S(ls § -

s OC dL odjHinjlsOidis , dzr d3H dffy) t) 5 s Ggde SEjVic dzts G 5 o
W dzw Elslfvd 4 deH § di3d ydgt jH JIsig tste d lsasitdd | GdEst
l sMis sy dats 2 1 J dzg Oaozd d ( dz' dzj t d My 2B dzd €
stse j dedas@dgdests toj cdtsdzO wWodzw jlsfqw yjls¢ts
o Oy desec s Mj L sdztso , Yylsts ftdosHdls ¢ Wiste
o BHiS] 39 ; or mMsC Ow MtcjHdz] GBHISO OW Is j o3t
ddeimtsdzy ydd, O IOCYj L @eshzime2B]Qzdzts ls! o tsSHt

1 sCOL Odets, ylsts tsHdzdd3 dL 90y dzj2hdm O
tesfis d tOLodIlsd] rBdzjtcdzsets odBtodsdzO o |
mtc j HColwel|, Hug, 1994;McCarthy, 1996;Pascuakt al., 2002;Collins, 2003;Huq
etal., 2005;Lutz etal., 2013;Fuetal., 2014;Islametal., 2015).
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1 tod f s OH Odzd d ) Emdztse d W dL d3j dgw & h
dmf sdz L zs Is dzj MC sdz' € 5 By~ Odzd L dZts ® H dzw
fsorhjddd ddd {§sddydddd shEsdYcdshls
NdLdzj sBgd iy j yitell Hdzdlsj dz! desdg dzOn 53 H J dzd d
shd3ts dzv e dzts M Is d H dzw fSHHjteY Oded W f smistsWwc
Mddzlsj L dJtcse Ols! dzgj 2IstcOdz’ dz" j 94 fh jMmlse O, 1
zOL " 9 O d3" Jd Mo &3 Misd diB" | shd3tstcj ¢ k devidsds tg
(Sleator Hill, 2002,Altendorfetal. , 2009) . J1dtfmddalsjL tMd3
o Bloajls dz0 or MsC k¥ o dzzlsted C dig,ls sqdiazf B L tds
WJteds dzlsOlsdo dzize OSCIsdoedzsmis! o Cdzj s¢Om. .
Hoj ctwithfimlse. | itoakr ontHWIE ORI dtsS d
ftotsdzd dz, =~ tdzgd & Oddetzd YPdedzedIsddz) . 1OV ¢
fsdzdtsdz ( 3O dzdzd Is, MOr Oteis®© Vls | tdota]j ¢ Bifids i ©8 C
mMddzlsj L Jetseo Ols shdsf esisq & Isthic™ p dzfizis(Gigditor, {f fip
Hill, 2002; Pflughoetft et al., 2003; Fu et al., 2014).

N.J. Shikuma F.H. Yildiz ( 2009) fsCOL Odzd , Yls s
9" toOh do Odad W nlzstcdHO dzOIstedw ftcdoeatsHdls
CsHdtekzs hdr Mmddalsj L dsiz ofiss tehPiZsne d' H ©adzdz" § - O
Cdzj ssydets?2 MlsjdzSd, O IOCHJ §tsdzdodd dtse,
otej W Ytod fYtsor hj dddOiH £ sUizyy dfls ePrydfpfdzy § Is v
300 ¢GJ dztso. J stsdz yd mdzj ZyOmlse s h dna
( HE[tclze b R Bdtsmddzlsj L BOdzdzts L sylze Mmlis o c
1 CL B sdzd MOR Otcd H Q) ¢ tsH Nag/H+ h @ 8zls dntid tsladslg JL to (
B J dzf tisde d dzts o o dzj " dzj OmpU@npEKefic O dgts dzj € z dzw tc dzfs
Mtstslse j IsMis e j debas(Ch8kBabart et 4lQ 1996Shikuma Yildiz, 2009).

1 JsBrtsH B tslsd3yj fdude d, dz’ yloiz] B gzgle? d d3j d3B te ¢
ftso jtondesfisd d Wotedidtelzw IstcOdzmd3j d3B tc O dzdz'
SMHBSEOHOfsOydd BOGIsj ted?2. v OOmMp&BpDa @xalz®
tcsdztc j ez dzd tets o Odzd @ tsts 1 Bis ldzd Yzi\ Ehddela &Y dggtstpO H dz
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BJ &zOpW ¢ d3tsdzj & &z dzW tc dzts 2 kDO M@ @zdz" 22 B j dzts €
stcOdzf stelsy thHdBIsY tcBuefak, BOBIEO ¢ Otcdzd Isd dzO0 (

l s di3ss L dBd da dzd¥ HAOBIECd MO B3d§
sy dz¢d tbHEstdEuEdS d2 Mistj M v-bBwOgkEHE Gl
(Schlossetret al., 1995; Sleator Hill, 2002; Shikuma Yildiz, 2009; Fu et al., 2014).
{ Hdzts 2 dL sO¢ dn ~nStesh 5 dL zyd dzdz” n fnd M
MsMistswh d2 dL Hoe ks NiAdhaBo dzpz0 Bzdz® Y dzfytf By ls j ¢
Cdzi s€d IstsC mMfatdz jL O3 dzM+ dVAi ndeh t Ber ct
Barquer a, 2001) . v OC Yy J MistsdIls tsls d3firks d I
sBdMfjudoaOrh j2 (§HHjtyOdd] sh@Eslsdu nt
dsddsadd f sflskz i dzjKaz(Behlos$as dizilg 1995; Sleator, Hill, 2002; Fu et
al., 2014).

rtelze d 3, dzj 34 dzd 4§  © O dz" 3§ tdys tc AP thsoy
~nSdzj edzse 5 9 B tcd 5 dz0OmN dolzts) OdsdzjOCdsjd20 ddntg J HYJIS to
bAs (FdtySdm! o tHBI SEODH, Oz 5 CeBixiEdifedz |
otsHMs?2 MeJH] ¢(As BBtOLEZEIsMWY o twjLlzd Is
st Oded Yy MSdrn tMlsOdEse d Is.f. (Mopper,
M CtRftsde] dzsOBd BOCIS]tedOdz' dets?2 § ez 24 ( ,
ficdotsHdls € e6dBjdzd Cdzjlsts@C. [ d MistczCIsd o «
Cdzgj ydetsdz dlstsejy MmMotsHdlsmw € MmMotsBBHOASEOH
dzz C dzj Jdzseo ' 7 € d Mdzisls Stédfmerh ™86¢zthrday, Lidn0 0988;
Gutteridge, Halliwell[ 1990).

bHOf sOydw ¢ BECMdHOIsdo desdBz Mistej MMk L
f Wiz OlsOdzdIsd yJ M¢ ts2 dzf 2 stcOdzdL Oydj 2 O A
Wi tod3d dzlsts o (S OlsOkzOL , sCidHOL , Mk j esC
OzsdtsEMdHOdzIstse  ( dzjHbwells ek al.czR008, Wangtetzaks, 1 2012). (
gddzlsjL L Oh dIsdz” n WJted3d dzlstso dzOr sH dIsfmyw
Colter mMme s B RIJiEINL O] Ishw 9 Bleojls dzO
Btsdz' h ddzflso © BOCIsjted?2 ¢ dzOo dzOW tetsdz © H-
B gz¢ BxyR, ontSHWh j 3z o figjjdgjZdhyidsostdc s B | dBEGERDAZ]



32

Mmd d3J 2 (&ddoBks Oyston 2008; Wang et al. 2012) . Y ted HJ
Cdzj s€C k2 HOdgdz 2 BJ dzts € LOfEMCOjIs 1 CMf o]
iy j ets¢ MdH HStbfg dipleyO 1989). X  dzsted3zj + ¢ MY exyRnh
f sHOo dzv j Isipw Mt Mise j dzdzr d3 B § dz€ ts5 3.

sesd3j BEEBOCY | ddHEzydtlkzjls disqVePsg),mm
CoHdtelzs h j ¢ 5 B dOpHONEE pindinggpogotdn§ from starvedcells) (Xia
et al. , 2017) . 1d M dydWwdyd mMS s MmeowL " o Oda
f sfdzj H dg¥ ¢ sls eotsLH]j2Mlsadw o¢As, O IsOCYy
oLOdBBH ] 2MsadwY Jty Cdmdze -~ Fdfly Martjndzj Kadepr?
1997 Zhaoet al., 2002;Nair, Finkel, 20 0 4 ) . v0OCyy ¢ 0O0DBE&O
Emdzse dw rn € dfMdzdemsa. ts fRIODO8MM O s(dz¥ yj o rdog to
9 MOydodzOtedzs?2 W OL j totsHpdsSQAItuCialz} db, 4994 ; XiasetizW
al., 2017)

[JrOddL B3 tjocbkzdzdteso Odzd W= djOdztstyq dzlstglao
OdzlsdtsC dMmdzd Is j dzj 2 , dzO G dzV H dzts ftctsH j dgEAlzinls
CosHdtekze M j s | OBA (DQubls Mertgkolisudf dz 2 012 ) . U to C
HOdzdzs e ts ¢ j dzO o] Aphidtsla (3 m@hdRig jsdeOstag ¢ tcd §
WOSIsste, tojjcSzohydssetds tbiagtigldz) dz @)1 6 ). 1 BT
H Odzdz" 2 Bj d&zCtsor 2 Is O dzH J d3, dzOR sH W fiy! )
LSy ejomdedets 5 d3jted oL H] ANy fpE@ v
BJ dz€ ts 9o o j dzdenfd o OIg isdgw f j tco ™ d3 tORrR dz® j sy
Ylze milsoe d le\phizts €z Bydzw j spw o § tsMmdzj Hdzs 8 sy to
L dgj e jIsdudi MSd2 BOXOMM CdzjIsSd d i HiSISE
slso jlsO ftod ddLCdmr MHjtey Oddwas ¢AS. )
1 CiYf cghifg e O Is BOC Md d3Odz! dzf = L dzOyd dzd 2 (
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et AOK mMato ADOK MHOTO ADOK

B B o B

I 1 L

I
OhrR Aph OhrR AphB

)L 2V

;

HET SKCOpPECCHH YaCTHYHAS] SKCIPECCHA

{ dmMkzdtsS 5. {4 clkdavoyde | dzC G AohEtidetat, j de
201600l Odsts d g &d fgezd Is | dz* .

[ clze d d3 dL o j Misdz a3 d3d » Odzd L dZS A3 L Oh
sCMdHOIsd o dztsc s Mistc] HMOded v § trei3fs Kzf) ¢ &z df db diAds
OdzZsd 8ECMdHOdzZlstseo, dzj2IstcOdzdL s hdr HJ2MIso
B ZOH O Is IsOCdJ ojhjimsa® C0OC OMSCtstoB dd
stsC W jtesdz (Halli well, 2006) .

¢HOYf OYydsdeds” 2 Jtesyimm §ted § sHJOHIOWE]
fJlsOlsj dz' dg" m oJhjmlse sBiMfJydoe ©j lsmw s
sBtsL d&ZOYy0O,j Isfmw ¢ OCSR§ ftingenteedpdnsets Is(of | jisdae j(dzj te
2005, Potrykus Cashel 2008) . cubtc®tdBdeatsso gBlse Odzad |
ftedotsHwh d2 €& dLd3jdejdzd® SEMfte] Mipdd ¢ j dat
1 OCIsjtedOdz dgr | CdzjlsCd kM jMmMlsodwels Mmistet
o twjLikzd IsOIsj Hj2Msedvw st fiyfistOaiiisote@d Is t
sOCyd €0O0¢ d HtekcedSR Jgdetg dsts toas yatflz sd3ts @ s dz!
tesMisO dd fJteswodg dzedd o dolzdzj dzlsdz" = Mo ts2 Ml
w O ¢ Is sRetykus Gashel 2008;Kim etal., 2018).

RLAJ dzgj dedw o 1 & M SRicmpiizddiztse pfajztez ZOC s ¢
Cdzj stsC dzj B tsdz' 1" (H)PhGpp3said @ datea dovdis i W-1Otsd Wos W ©
G &z Odzts L dedg fiPaset@l., 2609;Paletal. , 2011, 2012). vo.
odzzlsted € dzj Istsydzts G ts (p)ppGpp ddznz Bl jclk !
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BdtsmMddzlsjL BJ &z€ ts9, sBy My jyuydoeooOoshdn or yd
dzi HBEMISOISCO fdlsOIsjdzt dz" = 9N jMmlse (Steph
2000; Jishage et al ., 2002) . v OC Yy J ]
(p) ppCptpsmsgjdzr ©WOMIsd o (AhdtHzAOM)so dd ¢ dz¢

] tc O ONygiromf MsOo Is. (1990) dzO@ d3tsH j dzc
ZMmls Odets 9 dzj dzts, Yls ts tcj OCydw 9 dBtdtdzO
O3 dets € d Mazts Is OBBsdzdw d WshW OO GH.dztsp |
fjtcots?2 MOHdd (MOHdY Codlstetsdz! dzs?2 WO
ZOS 5§ dg)mEdppd Mdedxy J dzadd MddelsyL © f1s, BJC
olsstets?2 MBOMMPIO( BIs dZOyoOdzO ctsdzsHOddY) ¢
H' n Olsj dzv dzts 2 Mathhdset[ad. dzts frills9d8 9() MEtstesMmisd BC
(Nystrometal. 1986) d HJjfylsdHtse dzd € O.dz@1d ( N ¥s s i3
ppGpp Ekdkjdy "Ojlsw. wvtjls! W MsOHJW, dOMf
L dz0yd sy dz' dz" d3 Mmdad ¥ § dzpf &g d a3gzts @B ¢ dzd dzjj figGSE 2
1986; Matins et al., 1989).

Lictse j dz () ppGpp o dzlz Is to d BOCIsjted O
Witedsdd dzls Odzd, € tsH atrzspaBd agyf. c1j telz=odizC telA d rely dzt
dzj sB A tsH d d3r Hdzw BdtMmddzlsj L O H OWzpasd SphEd ¢
yoOfmlsekzjls o d d CdHtsdzdL | . CCMmftej Mpd
f sz yd dzedw Cdzj IsC O3 Mde dzOdzO s QAjlimgtetigls O Is
1996;Haralallkaetal., 2003;Dasetal., 2009;Paletal., 2011;Kim etal., 2018).

]l O3 dzOr! s B MY J ujddd Mlsecsesets Slso |
B J dzPKRA (17 kDa) , Cslsster 2 Mo d3i Misdes M (t6) p
fsdzdd3zd cOL 82 d OCIsdeodtlkzjls IstcOdzmMCtedt yde
| 4 SBrSHJ @S Glsdj sOksA 1) cdgsf ok j 2 BOLRBE yd
f sHo dy dztsfls BOCIkjted?2 d dmr MfssMmtse dsMhis!
2011, 2012) . 456 zOMdes H Odatw diz talifilply tc ©
Emdzcodwr ftorh jddesets fisH jtey Odedw () ppC
B J df#aC f tod dzd 305 " 2 EyOMmisdj McCarggr200q et gt j
2018).
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stesdsy ftsLrdlsdedz » Mkh jMmlsekels d dzi ¢ OIs
Ftetse j dz () ppGpp. i tsdz tc JOptl, ] M tists® tcro2
fsf OHOddd BOCIsjttd?2 © BtScOLEkzr f§dlsOlsj dz
SpoTf sdzd 3 OjIs Ekttse j dz H O dzdzts Raskin dt @ldz0O dz2 @8 ¥
ted i kz dz€ | 6 mMad BOIsdyd MSE dV. thadgrae GO0 o dizji wl2®
fdlsOlsj &z dz" = 94 jMmlse.

He,:tocra'rox AMHHOKHCJIOT

l GTP/GDP

JKCOOHEHNHAJILHBLIH POCT

HenocTaToK II10K03b1/KHPOB

.

SpoT HRelV ey

SpoT/CgtA

HH,!IO.‘I
(p)ppGpp

IToaekHOCTE 4— Dks-\

[Tponyxuma XT

Popmupoeanue 6uormemm Crpormit otBeT

t lzdetsS 6. wnj BO EZyoOmlsdw tOL dzdydz" = B
slso jIlse d H tcGcjdlerad(Raldzalyap11y

1 JBBRatHddBs tSlkdzjIsdls!, yYlsts ctsdztsH Odzd |
stsd3 yd mdzj d ~tdzjtcdztse s odBted sdZD, W QC IsHs
o dzj h dzj 2 Shipatgetal, 20(5).

10 BOCtwkztetsodzj dzj HSMISOIstsE § dIlsOIsj dz' oz
BeteW sdzsedd Cdzj Is€ (. sdzjsCd ftedtsBtc] sO Is
sBl jd&3dd HB 85 % slsBakej Rark 69 )Bakedztalzisc 8 9@ 3 ) .
BOCIsjtedd WdBsclkls fjtejrtsHdIs! 9 OS¢ dzOL T
(VBNC 1 viable but not cultivation) (Colwell et al., 1985;Islam et al., 1994;Oliver,
2005). 1 68C0OLOds, vyt o HOdMdbksdt MtshmilstsWw da
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ydfmdzj ¢fwser POy LMYt Midy e dtse, k-
lsddzdL Oydd ~dlsddz® d Emlss2ydetsmlsd & Mmls
stcOdzmCtedtf ydvw ¢ j daetso, ZyoOmlsezs hdrn o 0OFCL
SHORND ! sBi My judo O8N dnatss dstshedtdidsjclelfyw . ¢ day
ftcj CtcOn j dzd § Hy dzj dzdw GCdzj ss¢ d dzdL & OW
EMmlsts?2 ydo sflis BOGCIjtwd?2 ¢ dzj B dzOG 51 texfivets dz
a. , 2018). 1 tcj BVBN@W O Cfipty fipls{tefw ddzfd Mt sMmtse
f dls@isdzr = fMtcj HOR , s MtsrtOdgv e ls Mo sk :
Mos2Mlso ® HozdIsj dz detsj] o tcj dgv . stedec e totsd
mMemsswdzdj dBsckls or Miskf Ols+ dzj Istsdzt €5 H,
dzj B ZOesftedWisds § EkMmdztsg dzy deof gzj "sgegs¥ | @S iztc’
fMted H T, Ctsdzyd delstceOydd CdmztstetsH O) . 1 tod
BOCIsjtedd Wdisekls tsBteOlsdzs toj o j EfFiE2OPiIato ¢
etal., 2011;NowakowskaOliver, 2013).

l O} d&zOwW  tets dz! 9 9" Ydo0Oj diisMmIsd d&BdC tetststs
9 dBted 5dz0O, i tcd Hyj2Mlsedd Mmilstej Mmser o 1 W(
Mizsy dz" d3 Istej mn A3 tedz" A3 MistezC skEtcOd3, BGBKOL Iz,
f 89 jten dzsilsw . 1 tod 1 Istsd3 B dntistfsdzj €6z @zc drtss
BOCIsjtcdOdzt dz" » Cdzjsts€C dz20O MkeMmMltcOIlsj, O
a3 M € dzj Is s ydats 2 CsdBBBzdzd € Oyd d 9o ntsHWh dQ )
SBtOL 59 Odzed W B chtdefadry dztf & EZyOMmisdy o 9" yde
Hy2Mmlse dd tdoe jdigffyse ran it OC Isstetse o dzj N dzj 2 |
gL zygjdzzd(¢ Odzso © i MsOols. |, 2W0(LIHE 8 &+ din tsfy tOC
2016; 1 dzj -lSapDoasar 1D Watnick Kolter, 1999;Reidl, Klose, 2002;
Haugq Watnick 2002;Colwell et al., 2003; Donlanet al., 2004;Beyhanet al., 2007;
Yildiz, Visick, 2009;Zettleretal., 2013;Lutz etal., 2013;Teschleretal., 2015;Wong,
2019, i lssz o HOdMdzsd3 tsB Is®zPO o dz@ o O Is sy
[ sd3j s ydzy Qts ts o0 de" B3 twickdzwiststods 3 B J
sBtcOL 5o Odzdj B (JiHapR (sl etalv p d&z2 DMy . 4 S
B ZzBdpRC sdzlstesdzdtclz jIs 1 S M toj MMdaphAc j Bz dz] t©
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odBledsdzO, 1®] Oz extfel 5B B d tizfi) 6 &zB s 1 d B3 BzS & oz)
fOltscjdz0 fted Hj2Msoadd ©OL&JUd 7 (ot
ssds uydimdi {CL vfsB dgsHOn Oy®flsazs h dn o
B d Y dzj (da®Af , ftesHkzCydd G J i3OG lsap®y Is d dAf dz/ If
sBd MY Jjudo O " ds? CEHAACRY dHfiflr detsC 7)) .

KTyTHK XeMOTaKCHC
HapR
054 -enhancer
protems
RpoN RpoS
LuxO-P AA LuxO
S-RNA’s —
BeicTpBiit poct NG Mepnenusnt poct
Hirkas ruiotHoCT N >/ Bsicokaz moTHOCTD
TIOMYJLALRI HapR MOy AL

!

BupyieHTHOCTh

SIIC/®opMupoBaHHe OHOIUIEHKH

t d ik dzts € 7. 4D jdBO0  wijckdvydd ¢ j
ICL i sddMOROedH O d RE0S af Rpakit®n Is o © osdjipHCdas
f deslsdzsmisd BOCkjtedOd ds?2 f(ofbkdvydd. ¢

fesdMosHwhdj o CdjlkSj d&O MsOudd 8" f
BOCIjtcdOd dzgs?2 §sfbdvydd. stOmdey &§& Yo
f dzslsdzsmisd B OS Isj to (N@enatas, 2006)s6 £ dzv ydd (

) ted dzdL S22 StdyjdsteOydd BOSIS teapl dz
tjftejMidekjkmy. 1tsdmMicHdls OCIlds dzOw
SBLOLBO Odzdj 1SLBYsdIMOIOLdHO d Wstddts
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o' Ml 2 { dsls dis iplst?  BYOS flsiz) dmvch(flapR & & jndfdey dnend
G J dz' o qolzdzy dzls dztsyls d d 1L sdzd MO Ot +
OCIsdo dzOW ftosHEZE ydqw GJ BOGG Azt sddzd dz/ f tets
B OC Is jNullgr2et a(,, 2002; Kovacikova, Skorupski, 200Zhu, Mekalaros, 2003;
Hammer Basler 2003;Yildiz et al., 2004;Nielsenet al., 2006;Yildiz, Visick, 200).

|  BBrBHJ @S Blsd) sdls! hapRdsjts 4 dedfelfiztg Jdi) find ve J ad
G jHpR ¢ tsdzls to ts dzd tc Iz ¢ RppS(Nieksgner@ltsds 2006) . 1 to(d

G izs B Odz! dzts ¢ 5 Rpey fetiztwizrffifpasiai] Is  § 5 ff to d dzyid dz@
fsLHdzj 2 MsOHdd ddav j ¢ yRpoize ¢ tzd Y e b c
HapR Cslstster 2 o Mo tss tsyJ tcj HRpoS Weelssiny af dlg ©
2007).

l Q@ yjdedj HOdzdesets tOLHJ dZzO R tslsj dzts iy
sOC B "Ndestts twOmMftesMmMistceOdz] dedesdz d3j = Odzd
dzj B zOesftedWisder n WOCIkttetses odzj hdzj 2 Mot
g Yyqdlsojilsmw, Ylsts HOdzdzr 2 { tg tsusiddn i d»j dsdzwdj Isd
By dls Br Mtes otsmMmisOdzOo dzd 9 Ols dn BN Mmls
RLJ dgj dedv & L SMfwimmdd ¢eJjdse f§iesdm.
MY d udWdydetlffieied d3fj le©L " ¢ flosBSlsseOd o 6
mMdefd®B | j H dzddj'dz EhBstes? chowakdepiny flve | €20 d3
Odz' sjtedzOIsdodz’ j. v Atsdzjtocdesets o dBtod tsdzO t
Gifiz 1 § H d daf 1 dztf ¥i3g RpALS" :(Rpd &) ,( RpDdN) , ( RipbEL ),
(HenggeAronis, 2002;Range] 2011;Paletal., 2012; Fuet al., 2014; Hosseinkhan et

al., 2015).
Ve j dzd uj dzdj B d cRpabdels jRLEOk ejiakE® o B ] &
ROYOdj MkOydodOtds?2 ¥OL' sk §djlst!

dzi B ZzOc s tcd W Isdzr J Emdztso d w (dedL €d 4 L dzO Y
shiEssdud Msd2 d sE¢MdrnObdedy 2 Mmistej MM’ ,
sB jififdo OjIs Mot otcj d3j dedzlz & stcOdzemCtedf yds
Cdzj stsC Y tod HJ 2 M¥ildizf Gchdglsikel9IB;iHemggedronig, 2002;
Battest.i et al ., 2011; Rpbg kanovw He a QY &
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f sdzd dzd s OL 52, C 5 dzls to 5 dzq2hlz | dsjYddi£ of§ah(e i) 19 9BY
Yildiz etal., 2004;Silva, Benitez 2004;Wangetal. 2012) . ] Is s d3

1 C MY toj M) Mmdps katS jsaldG sthA( L Oh dIs O s t5¢ fyd HOGNEBd o
osmE otsAB treA (L ©Oh dIls O tsls ts fp Bts Is d Y JISHEEC tsjlgpeR
(stcOdzC tod § y d ts dAdialdi2, Sabgolrik, A998 Gdet)et al., 1999; Barth et

al ., 2009) .Rpoftd jjc eaddedz g d3" d3 G glrdzts d§ tsw o dziz
Bdtsmddals j L OdzOdzd dz tWOYJj BOL " . LCod@ezRdz Waj
1 dz0 dzls DOkl Qadadasia et (al. 2011; 2017). 1 HOdzdz

onBBHWYIS o Mtsmis Oo HEltdz 1998 Wptiseretelnls j &OP 8() . |
D-OdzOdzd dz wWo dzw jIsfpw dzj sBrtsH BT d@3 MistczC Iskz 1
EyOmlseokzeh jets © Y SHH,| toy Oded@ Wi ¢sdzjBISC
tcOL dzd ydzr = Mbstcj MMtsoetal.,2008)L H j 2 Misoad2 (Lam

U tc Odzf € RpgSYHdded yd dtelz j Isfpw O dzO tc d3ts dztsESA ( p
(Mika, Hengge 2014;Wurmetal., 2017;Basuetal., 2017).

1 j ZREONIsOC Y J tlsdtshdlshvy ¢ ctokiftfg. clddsH
Codzlstesdzj &3 dOAtsHdIlsMw g sylsd 20% ¢ j dztso
odBtedsdzO ( KI os e, Mekal anos, 1998; Pro
BjdzsC o yOmlsdesMmisd Ctdstesdzdqtclzjls ¢ j dzr , L
1 dzj toeG jJusdd ygEN®] dzi , =~ Jd BSISOC Md MJ Buckeiab 2068Q).
I't Od BtsH § 2 MisRpdNd RpaStrk S e3Olsdud MSd ftej HiNlsO
(Nielsenetal., 2006).

e @30 WRPAHIK B tjobkddtwizjls + SMftej Md:
9" ydoOdzd] rbdzjtodzsets odBtedtsdzO ffted oLt
Pmzso dw e dzd HBEMISOISCO § dIsOIsj dz¢ dz@ RpotbifjtB g f
9" ydoOdzdd rbdzj tcdese s Sldmietd.2000). © € dh j ydac

vd e OB j HJIPEO (D slsdets g ls pw ¢
1 CisteOydlsstf d&zOL d3OIsdyd MS d n Mdec kO W OCIst
tc OL dzd ydz J Bdrdddyd MS d4 WEdC ydd, Is O¢ (
d3d Is O dzdzts d Missigkegz Rifad 19 98) . L - 5 ZRpoEZS G
cjebkdzdticlzils BdtsmMddzlsjL BJ dZE 59, yoOmlse z
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mMfsmMseMlsezs hdr EmMks2ydetsmisd {§ OlKevdckaz ¢
Scorupski 2002) . lr weodzj dzts,Rpayls Hz] B BzY t5 Hitffddsicdi
o dej M dzj 2 dQme(Ba@isiAValdor, 2009).

ltcd dzOnBYHjddd © otHdd?2 MmMijH] rBdzj
dzj B ZOc s tedw Isdz" - YWOCItsteso IsOC X J fmls O dz¢
CtsdeC 2ted dzyd d , MisOdzeso v ! ) stsdz ydfmdzj
fslstejBdlsjdzvd3sd BOCIsjtcdEmy © b flzst s thschj dar
(Od3j BT, dqdW 2L sted d) . MBdzj tgdzr 2 o dBtcdsd
LOhMdh O hdr jJets BIs EZdduylstyjddw ftsMmisy 2!
ftod dzOH dzj ¥ dIs B d Y dzj dzt @ dholeraedziintsMis,0o Jj Gk
Ydobkhgfddsthw dad d, Mbsn tcOdav j Is fiWatzetal. [ RBOS)tc’ Is' -

Lilsts2 ydo tsmis: -~ Bdzj cdats G ts 9 dBtcdtdzO
sBjMfjudoOjlsmw IsOCY] BdtsMddasj L sd3 o dzj €
mMdmilsj sz Y JsJtef \@ijkewiCius et al., 2006;Pukatzkiet al., 2006;Miyata et
al., 2011;Noorianetal., 2017).

] 201 0CEcTackc M09 Is. fsC OL Odzd , Ylsts orf
LWWjiChtsds sBd&ZOH O Is Cdzj IsCd, Mmd dalstfjd wdgjzdzr® d
486 ZzZOMdets HOdzdz" @3 dzd Isj tcOls 2z tor O fif 'J stz dadiaf] dds
l B Yydz' » kmdzsedwri dL bdtesL ddzO tBtoOL Iz
Hj2Mlsoadd MmMbtcj MmMser 7 WOCktese HtotsdMn SHC
iHdsSCMdej dzOL T d dOStfdjded] eh@sej dzlsdL o
SBtPls 2 By dzOdzddz (t dMzdesE 8) .

1 sC0OL Odzts, Yylsts hilsOdzd3r ~nSdzj cdzsets o
weo dzw e Isfpw Bisdzj J o dtclzdzy dzls dzr d3d , O IsOCy
Fdz' stcOW dtsdzj IsO d dzzyh j Mt WVe@azl 2GHy ot ¢
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L - TuposHH

vC1293

THPOSHH TPpaHCAMHHASA l

4 - THAPOKCHOEHITIHPYEAT

4 - THAPOKCHOEHWIMHPYEAT AHOKCHPEHASA

vCizaa  FOs 122 :
TOMOI'€HTHZAT

roMorenTHsar | 2-IHOKCHreHasa
(hgA) CIIOHTAHHOE OKHCIIEHHE
vC13as  FCs 122
4 - MalTeHTANETOANeTaT TOMOTEHTHSHHOEAA KHCIOTA

MATSHIANETOANETAT H3OMEpasa
VC1347  FC= 119
v

4 - OYMapHIANSTOAUETAT

OKHUICHHE H DOTHMEPHIANNA

MHOMEIAHHH

4 - QYMapHIaNeTOaNSTaTasa
VC1346 FC= -1.19

v
aleToaneTar

dyMapar

t dmidzts € 8 . nidd30 Is dHigiteLtaf@rCD ) B tOL BB
(Noorianetal., 2017).

1 SBratsHd B BGlsdgjIsdls: |, Yylsts Btsdz' h ddzfmls
ftesHkzydtokze h dn d3d dzO dzd dz, fsdzz yd dets + St
otsLH]2MsoadY mndddud MSCda ojh jdnisthted Istefipdimly
fmMistcj Mg . [Hd2OC s B dzOtclz ) j dz' d ftedtotsHdz
fdedzj dzgls, o Istsd3 ydfmdzj tHddz §dc SBrhiderdef o |
mMjtesctezdfr d dej MSCtsdzr S5 dgj IstsC dcj dadze’ =
dL o dzj " dzjChyndnAb-fauthi, 1902;Kotob et al., 1995;SanchezAmat et al.,
1998;Wangetal., 2011).

vsO0Cddz tsBEOL 543, Hy2MmMlseodd tOL dzdodg' hrdzj
Miej'sC OLj"lso @lz] ¢ © ldzdff & dizf P ¢ 2P tc d O dz' dzehglerde dz jOs SUsdo
mdzd y O ses Mis ! aistefls @ dz' SOIsy OCIsdo Oydd B
BJ &zCc@Issils Getc O 4 Ismw dzdo j dzdtetso Ols o dzd v dzd
or ydo Odzd J .
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Lol ofRurtreS I R frulr3

2.1 zO®dE , dMyfsd LsoOddr j o OBl

l ©OBBIsj] B' dzts d MY 5¥zcholewacOldry teAsSs tchizld Gf d3d:
3 hlsOBBRO ¢ kOMMdyud MEtsets BdEBlaTAKOd @SIstS
tsils dzts i d dzd M ¢  Isd EldTordzr @i B B O fkdz® a0 tc d O dzls O d3
Z Is O dzdzr B" dzd 1 sdzlz yj dz" dL | tfmkzHOtmlse j dzc
c/dCtcsB €. ) dmMmdzj Hise Odzd W n IsOC Y J B' dz
Escherichiacoli TOP10O (Invitrogen 4 Z ¢ )

sOBddYO 1. 10CjtdOd d'g ©BBOER] ., dnisc

) Z s Od3c3 1 SH [imss d dflstsydsa

i/ It Hj dzj

1 2 3 4

V.choleragf 1 Mmjtsetolkzffr ¢ dzOmMMmdyd MSC

1. M29 1942 dMstcOR Odz' , YJ k59

2. 569B 1950 RAHJW, dz/ g

3. Dakka35 1958 1 0CdMlsOdzs, yj dztso j

V.cholerag[ 1 M j tots ¢ tc Iz fE4Torlsa| df t5 ay@4t Q

4. M713 1970 [sMSe O, yjdtss jC

5. [ 738 1970 1 jted3! , yd dzsoe j ¢

6. 818 1970 1 OdzO Qg adits,o j €

7.1 1886, [®8B3F 1970 dMstcOR Odz' , YJ &9

f1051, {1

8. [ 2939 1970 sjty’, vyjdsejs

9 1011 1972 1 ohCdtedw, vyj dzse §

10. 11069 1972 l sdze sgie@so j €

11. [ 642 1975 P MstcOR Odz' , YJ &9
V.cholerag[ 1 Mmj tetsG tc iz fEfTor G g diass @Ot O dzls *

12. 1264, [1 1993 SstcOMmMdesH Ote, YJ dzts 9

[1298, [1
13. [1270, [1 1993 v Ok OtmlsOdz, YJ &9
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ltesHBsd) jdd IsOBdzdyr 1

1 2 3 4
14. M1275 [ 127 1993 [ O¢ j MisOdz, yj dztso §
[1279,297
15. [ 1266 1994 1 jtodg! , odgj M dgwvw
16. 1269 1994 [ OcdzdIssestem§ U J
17. [ 1286, [1 1994 I 06 J Mis Odz, Yd dztsoe §
f128WM293 |1
18. 1326 1998 [ OG j MisOdz, yJ dztso §
19. 117644 1997 O ud dzmS, yJ dztse j ¢
20. t 17645 1997 RS EZIsME, yj dztse j &
21 |f 1344, [13] 2001 v Ok OtmlsOdz, YJ &9
22, M1429 2004 1 ohCdtedw, yj dzse j§
23. [ 1430 2005 ve jte! , Yjdtse j¢
24. P18899 2006 f tedzOdzm ¢, yd dztsoe §
25. 147 2010 CdzlsO, odgjhdaww Mt
26. [ 3226, [ 4 2010 [sMSe O, yjdtse j¢
27. 301 2011 vOGEOdztetse, odzj h dz
28. 39 2011 [ Otedkzf sdzr , odzj " d
29, [ 15009 2012 [sMSe O, yjdtss jC
30. 326580 2014 [ sMCo O, yjdtsejt
31. | Escherichia coliTOP10 - sz teyj MSd2 hisg

2.2. 1dkObjd dr j MejHr d tojOCkdor

Il T tcOh JdoOdzdj B OCIs] toff d Is @ lis js@f defis cipdladd B tsciis
(pH76). uff jydoOdz dzr j MmtejH", dhf sd L s9 Odads
ftcdo JHijtESIsoe] IsMis®lzK.J kO~

l tOBtls] tHtREOHRBEdgytkdmn BOLEdotso 52 - . 1
slsj yd Mlse j dzdzsets f tesd g O §Hisg @ C Is/dnd 'ts dz'ff ustis:
PromegaBio-Rad Fermentas
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23 skd kdodsoOdzdj BOSCIjtedOd dz & hlsOd

Il fmj tOBBIsT M Ckd skzteORBd BIJStoststcc Odz
Hj2Mlseokze h dddd MOdzd Islc dzl d3dl. 3§ ' D8 dL A=A dgXfin dzts fr
B S tesstec Oddd L BOBdez T § § Olsfigpdz fdddab)nis d 408§ C
¢l JjLBfOMmMdasmls teOB siIsT i lu3dcStadadftdtitc ¢ @ cdf IS d
(s OMmdetsMisd) d otsLBEZHJI] dudd 11 Qt5OLEMP <A
Zils O, ntcOdzj dzd v, fjtejHOyd ddfls @Rl tsticli
f Olstsc j dz@®s fjds@Cy, j § v0 91 .¢3[ RSBERIL Oydw tcOB
dimf sdz' & g AsdsH T OBy dzd W d ¢ Oydd dzlz € dzj d dzts
ROl j tod Odztsdz, MisHJ tex ON ¢V tedgclf SYte t4f tdsets@dg itz delsy )

skdzm sdeo dtetseo Odzd | h s Odzdzts o ftiosdL o sHJ d
h j2Cifduzf B Olststej ¢ tste dif tsdizls O ojiEtd@ls istd | O

{fteiHjdjdd] B &eisddas@yd L o j Md §tese SH
fls OdzH Otcls © iz s2BBFIPIGA  [(BlEd J2Mts ks o L ISAE LR /
ntsdzj cdese s o dBted sdzQ) zdets dzO0 M j CIstesW
l jdzd S sBtedlsOdedw) fted HdAzddzej otsdzdz" 600 dac

24 RL Zyjuiiaiflse dlsj dz' dzts fiylsctjolerads O dgifelisod B OC Is j o ¢
ftei f OcOOd of LfuxzdsuRidtiEftg? Qde B  &Isd C O

vyzomlsodilsj dz2 desmisQdzs§ iz @¢ bited OUz' dz' (@ ) ¢
st HJ dzvdedf W W f IN§ Hidedzsdgtsds o Mssilse jIsmiH d c
cJftjH]dzjdzed] vykoeMmlseadlsj dz desfisd otsL BEHCJL
( yk 0, mMdedtehC Ow WL e O, ~ntsdzj t6 O, Is Iz dzw
OdzlsdB OC Isj ted Odz! dz" rizh § thstelz) L Bte isKdZe f o f O OIs
Laboratories Pvit. Li mitsfgjgdw(rde@Bdd ) m d ¢
Mz HEze h dJ ¢ O &gzsdelOdIl \ diaff SO & dy Clsnj) Is tc © Yid3O dzc
BECE, btod i3] BBF tedf®zxx ,( Twd §f iph 85 C BOAJ dz (&

rdzv HdWwWjtejdydtesea Cd N IsOddisels jodz @
fdlsOlsj dzt dgidsHifisy WO~ OdzZlsdeB OCIsj ted Odz! dz" |
h s Odsdsdzd Mizh d 4 MY sdzls ©dzdz" j BzlsOydd Zfmls
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Odzlsd B d sls duils@3s Mazzy d dete d O BE s o . te 5dz
fjdjSydd dMyfcd Lo O0dkd §dskd j OCOkso:”
OkzsdBdtslsdS O o Ctdzyj desteOYdd 2, 5, 10
RZOyd dz20 O ) o' Mje® &O OcOt M dodda
fsfdjHEs h dd Slhetttsd WD of on  dEGs AU
Ctsdzyj delstcOydj2. | tjLbkd kOIsj BT dzd o t5czlz 1
MYy 4 Clsd dis,dzdiylsfteld § ssdsd yddzz d todw O3 d yd dalz .

25 16MsOdsoC0 CtdSktc] dsds? fiotss

stsdzC toj dzlsdzz ¥ f tetsB 2 Riisaen figf dzff 5 @ atsls . o3 (Iss
qdzsC zdzv ydd fd3j d Cdzj Ists ¢ MicOo ded ® O o3’
flls j ted dzd L 59 O dzdzlz © tc j y dzlz 9 5H L. ] Oter
fsHBdteOddM:! f EkEyjbtd oL ds?2 Efksts2yds
o' YdoOj ddsMisd COYHT2 hilsOBE € zdz' Is dasic Dot
dqdzHdo dHEZOdz dets. | OBl dMf sd L s9 Odzd
9" O jdadzlzs toldB OF DAy . 2@ O M jCtoW sisis
(Biochrom Ltd,] j dzd S sBtedIsOdzedw ) fted H dzd dzj o ts5dzdz
f dzts Is dats fiy s o' totsf)hHjsd s HCdeddef Is tes' tSH J dzOC 5o
(174dpr/ dgfld) OMj o Ocdzd © ©OolstsS zOo d tetso O dzdalz
BOCIjted?2 h BORBOG H sHHsIO0 ¢zt ! sffjor (S OC
ftcsB O, 1OC d dBodsSkzd skzttO) ddf kB PS50
VitwdsHdud M¢d HJ zOdzdB ¢ @igB 3, dedss A G 5
f sHdflsy © Odzd yd s orf otsmh o € tsdztsdzd 2 .

26. [BtcOL ts9 Odz] j§ Oy ssd dz0 -1 st P@YIT tedPd da
M stse des s dV. chde@dftstetsisz dz0 Mtej HOR M fo
Gadzs C 5L T

sf s dsmls! hlsOBBse € fohkdbkdtwdd § @
6] OCyddi INGSESPEL 6O. RrRMMdjHEzj & j hilsOwd
s Osdsds Bld tSdaj s kOSSO (0, 5%HAQ) Y lsas
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Isj yddedjy 48 yOfmse. | Olsj 3B Ob dagdizd o "0 tg 6@) "z
UdzOW Istsdz@ d 0, 4 Bdz4iPdfe Qe Cidstadsme ©  vejHIds tste
Ydtejr 1 yofftetedss® d ([ vs 4072. 22 1'8ls0d
Wjtcdsj delsdtelzs h dr  dsdpldDEtdz HIOS QOB d 8 O dzO !
yo JIs ] degdzgts so " 2sotsipaspls s OB , dzj tBtOL z& N
SlstedyOlsj dz! ddinpe judg Afteyidusr  dzj L d3j day gzipls ™ 3.

4 smtse dzsmis V. cholw&@@tziis &3] dzlsJtctso Ols! ¢ dzt € 5
or tcOh doOdzdd BOSCIsj toed?2 H fzBhgsldydrdzdRdz@yizO5dts 2
HsBOo dzj dzd J 03 HOdzdzsec s EZcedzj o sHO o tOL dzd Yy«
CoOyjmseaj JHddMise j dzdtsects dMlstsydzed SO § dIsC
fodzcy dlsj dz' desi3stojpf BligsB @sNilsd h sOBBO W, tc
HOdzdets?2 Ctdzyd dzlstcOydesp kgl g dzj dztMis P L

27 ylj dWOstshisd tshsO hlsOkEss

g4 S totsmlis tesMis©® hlsOBBse s tej Hj dzv dzd
f dzslsdesmisd ftsmjoeotse o YdqHEtS?2 Mtej H (Bioam@nm i)
Ltd, 1 j dzd ¢ 5B £ if t5 @ dachivolzd dzy o fs dzdz" 600 dzds. |t
COYHBGEB hlsOBBO d HtseatsHddzd HB s BHEPQ MC
10ljd3 0,5 d3dz MMy jdi dd LB Of)pezpugdzOw D ts¢
fMsmisOo dz G0 0 ,d ddzS B dBEFA@dzd vifiteg L 4 1
sflsdyd MC ks i dztsIs dzts y Is o tetsmh j2 Ckdz Iskz
fdlsOlsjdzt dz" | MtejH'™ d T sHMydls™ 9« Odzd ¢ tsdzd

28 [fjHjdjdd] fesHzSydd fodjcdscs &

g smtse dzts M s h s O d3d3ts © f tetsH Iz yd tc tizay@lsizd
d zdzlz dets W j tc d3j dzls &M ABLISKI(Svenreshdiret al., 1983 Iwanagaet al.,
19869 o  -Bz& dzsydz' -~ toth tetzd MBE d . dzOigd) qzjsHOE ] di3" |
or tOh doOdzd o EmMdzsedwnrn, tf§lsd &doed dB & d & dz
i AKI Blzdzr sdz (te5u 7(, I8y @tnaL3) E98H. J COyd Mo j
dMmy sdz' L s Odzd 34 UJ dgddH j+ L) tstisdedmy'HO L Sigiis d Is
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#z0) . [ dzv  ftetsweodzj ded W  tej ABTS) Sthma etz dizg dz
ydlstcOls dats B(pHB 4&0¥ Mt jH 5B Oo dzj dzd j o5 0, 03 % f j t&
tjLbd Ot fwsosHddd mfkmlsw 15 dddezls
My jShtesl slstsdsj Is tc GtetFar2@0 (Wusdsis)dzj fsteg  H dzd dzj ¢
[lstedyOljd d 8 Ctdstsd &8 Moz dd issdjt
fsdzsy dlsj d desets Ctdastetsdy MY s (Symad azd
Ctsdzyj delsteOydd 100 dz¢/ dgdz. s tvipysii dals G wizfrsdz
fsdishd SOddBtesosydes? Ctedots?.

20 1T Hjdjdedj dezSdzj ddzser B CdMmdsls

ITHidjddd r11s d (M echolecheH d?¥Idc@d3ddtg edzls O tc
f sdzdztse j desd3dzs e s MJ € o j dzd fotsfy I© @i (S O s O 6
MeedzOmdes [0 092. 8 [BEOEHIL Oydwyw tOBTSIsT dzO E
BB ISBHT OB dzdW d S Oyd d dzlz € dzj d dztso ' A ¢ dfm
MoH j O dd3 BISCtcEciEeOAfy &i3'f Olsse j dddasdhdgd
C tsd3dzd tgjudpOnet sixyPrep Bacterial Genomic DNA Miniprep Kit (Axygen
Biosciences d kddPromegalotal RNA IsolationSystem(Promegag z ¢), tc OB t
ftotso e diagdslse jlsMlsoadd M ftoslstssdzOdd ff tesd

Il T Hjdzjddj § dzOL d3d H dzts Escherjctia colf TOP10 Is © §308 %
skh jMlse dzvw dzd Mtsec dzOMmdets Hij BinldstoHz W Jj R C tscts
f sd3tsh d € tsdzdzd te ylpvirSgenPtre LogO@uUisBkE@smidDNA Miniprep
Kit (Invitrogen 4% ¢

L yd dzS iz COyy Mo O d Cdzd ygj mMlso O 9 t
sfizh j flfdodfw deds di3sh d MC Odedtelze M j2 MY jClstesW
DNA (Biochrome Ltd, | j dzd S sBtgd s Gdzqfip)elsd yj MG z© i
ftc] {®aeLDIs Istej » H EZREBD- dadisdzd2 6 0 @z " 22 898
dL i3] e\ dzef R sdidz).j dzlstcOyde dezCdzj qdztseor 7 Cdfr
o sdzde'6 0 gAY J Mise j dedzlz ® syjdS k2 ftotse sH d dzd
A260/A2 80 (BYJ dz2C O ydmlstsilsr RO B3dS & g5y daf t©
sls ~"ddBdyud MS drs soif sz dets s o tc OB @ j Mis® )
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fpudls Oz’ § ted L dzOyj ded ¥ r ABEARID/>RD8 Q s @ todf,
LdzOyjdedwvn A260/ A280.0 2,0; A260/ A230 =

2.10.) A O dzO dzd L

t OMmMydls ftO2 B tcse d LBdzHBY ftetso sH d
PrimerQuest d GenScript Fyjlbtsds Istcj Bso Odzd 2 ftcjF
sdzdesdzC &zf s BiztcBo 1 dc OR Hdests o . L tsdzgH ™ M
Csdikf Odzed d ¢t vifipidftsiipdzj (H 50 Ols j dz! detsisd tOMMy-
LBdzHse ftcdojHjdzr © Gcd&zOsj 3.

] sdzd dafplrcs O Ly j f delzt s p B ddzd $ RIS tctsf totsB
B dz dzO O iY dRPWrGehe Qiagen | j Q)BOthedzy ydz" 2
te] OCydodzdzgs?2 Md3j Md MsMlsOedzvdz 25 @S dz d
i dzts dz L sdzis Qe 3 M IS OB dhdz'f dstslzd o3 te®OL ", -C R OIS dzix
1At7 BRW jtpB 8 (4) , 25 a3 tcOMlis o s tct@O M E ol
HiLBSCMMddEkzS dzj slsdHIsted W sMW Olstse 5 2 i €
dz¢/ BCdz), O LOCYH] HjdBdzL 59 Odedzlzs o BHE +

tdOCyde BteOIlsdets? IstcOdzMCtedt Yy totp O©F s
ctdodtelsOe (¢o&fddujdmhn, (smMhdy) o Metle ]

211.) sdzdets G j desdsdets ] d WteOG d3j dels Otedetsj fyj Co
OdzOdzd L

] sdzdets 6 | detSgdet=lgd tc g O dzd J IstsIs O dz! dztxRolerge 1 s
ftesosHddzd 6 Isjrdesdzsedd dodzdetscts ot dzlz
TorrentdzO® f tedlentP@Nle (¢cT her mo Fi sher MS d itedsrettsci Ofd:
tsB j Mt j UugndEdrgentzSuite Softwares j tefnfd d d 3 94 0 3 (Ther
Scienti f iue sHtfatzdidesc J dzgsdidz’ = § sfMmdzi H sSadOflp § «
dmyf sdz' L 59 Odzd JNegvblfrgsissaenbleaz2.6(454Life Sciences dw % ¢

ANt OG d3j dzls Ote dzts § md ¢ alsp dfdiddeothdgddgd cdgkBEO {f
PrismE 580 XL (Applied Biosystemsu z ¢ ) .
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[ dzw BdtsddatW stedzOyd tsdzdzts G 5 OdzOdzdL ©  dzlz'
dmf sdz’ L s Odzd tL&ergeie=DNATTBR 6 QPEDNASTAR, ¢ Z ¢),
MegaV. 6.0(Megasoftwarey z ¢), BioEditV. 7.0.9.0(BioEdit, & z ¢).

2121 tetsfnls te O dzidsts Hj joatzfsty t3es @@ j jiztzC O

1 ots s tc O daf lstzs H ddias jio ts ) I© thzf § Is iz jo tzC BO Y j Is t5 dzO !
HJ COteB s fipdsdz®ufirt fztf BsO g Is ts B3O Is d L dpjiste sGHiRBic ts
MODEL (https//swissmodekxpasyorg) (Guex et al., 2009 Benkert et al., 2011
Bienert et al 2017 Bertoni et al., 2017 Waterhouseet al,, 2018. 1 j tco d Y dz
OB detsC dMmdzslsdzgz e ff sdzj His9e Ols j dz' dzts ) Is ‘BioEslif tc |
SequenceAlignment Editor V. 7.09.0.f s dzz ¢ dzj slsd H dzts 2 B0 Is
B SSHEBR § sddscj dats ddasdgdsdztig o fip drsis|deizsse Offias fry C
BjdAIDh sOBzsdise G j deso Otced Odzlstso o " tcOo dzd 9-Odz
Oyj ssdzOC IsOIs Hj ¢ OteB ts¢ M chGlardaeN18OGIR of 5 D EE® h
e f sdlissh d OrdMots te3d IV d3@.1.0. A d dzO dz! dzlz ¢ G J
tojLEzdd IsIckdssH jdzd tjcockzdzdteso Odzd M dMmif dz
COyjmMlso© fFJtesdL oatsHddzd M QWHEHAN {Qealitattve Dotk j C
EnergyAnalysig (Benkertetal., 2011. 1" dzts § sC OL Odzgs o " M CaAs
I scoreQMEAN H j W J € Is dzts @\lsD fptgj i@ ¢f dz3 csH j dzd M
dzedyj Bddezfm 4, 0 fMydlOs smw dedL S5Oy Misa j

213 wlkOldmlsdyj MSd2 OdzOdzdL

dlsOIlsdmisdyd M¢ d?2 O dzO dzd L f sdzkz y 4 dedz" -
smizh jMmlseo dzv dzd f tod  tMedzsft &Excell (tofipls GedaroddEc Is dz'
i tcts ¢ tc\Bagdpft Office 2010, d ¥ dh Statistica6.0 Statsoft{ smppd W zls
o' ydfmdzj ded ¥ M Hdz) 615 Odw &G sd ud M¢ s6ts,
OtcdW dg3j sdyj MStsets d HBo jtoedlsj dz' dese s d dzls
Mted Hdzd B o dzd yd dzORd Y J dzd o Odzddzlsfors d tefOm
Mudlsodzd MbsObdmisdud PE€AWOKI L dOyd " isd ftd



50

Lol oeBryror v I [ RrRLJ1LUOUST O LOBRILIM 1T 0
1J1vrJ{IR sfr1revtuvrti 1 ogwepf [ 1 E COL TOP10,
1revzrm 1 [ ¢ pCR2lMe s J1RTJI P11V 3fR ULYOH
tovdd orfc {ltrrrfriRre vt fJl1cC {uv1d
Csuel i HdHRR Ul LUSUULI1 3IM R tr1vfcud
V.CHOLERAEf r v {r {  -MAst] trrRrREC ¢ IR

I Mot d3j dzdptisWwS 6B § Oy d' o5 O MffQIEsetyjdgiz
BOCIsjtod?2, o btz ydmdzj d rbdzjtcdzcets o dE
&ZOodzdydw d MmMkzClskzter GJ dztso , CsHdtelzs h d:
yofmlsekze hdj o sy MMOr dJIlsOBddL RO,
H]2Msead(d n Is tdsjtshis®o, ' - dztsé O § O dzO dzd L dn 1
LdzOydilsj dz' detsy SCStsdzdyd Msets BjIstsHtse HdAzv §
G4 dzts o, Btsdz: h OW yOfmls! dL ColsBter = 5 dzC
g jdzgj 2. ltd 1Ists o Hjdzw e Is ¢ dimsitufNodherdyd
Bdzsls, d@dSCtesydyfr™ d HENAPBA Ol &z K 20 O\ 4 5 tzc
IsO¢ Y J d3J IstsH o' Mo sftesdLotHdIs] dz¢ dztsc s
cOMf tetsMistcOdzj dedz” d3 W o dzw j Isfyw B3J Is s H s tcj
i sdzlz yJ dazdzts ? dzO B30 liztg fadsic st e 6 @ dpdhdzdz®@ o
steOdmMCtedf ydd M §tshdyj HEEA]BE( fdedse ] K § dadh
stcOdzMCtedf ydq2) . Itejddkzh jMmlsoets djlstsHO M
(dz@ 3 stew H C O Nerthemijg, dztsysj dg dBtedH L Oydw) , Mt
o SGldtsmdlsj dzi dets dzj dNariigtetCats 21999 IMulef d@3taln) 12@P2 (
Malinen et al, 2003; Palmer et al., 200 3) . [ Odzdz 2 d3d Is ts |
fsdzj Hiso Ols jdds dP G Yydels Of Otc Ols dzts?2 Istc O dzM € to d {
Hdlsdg Sydg 2 tcjL zdz Otz ts oo toiyljogsiiag]al., ( 2012 dz!
CCMmfte] MdY cjdse tyjddsOjlkmy (5 ¢ sddy,
MsOdzH Otclstse M [k Mis O dzts sHimpeltelzid. 22 0C0Hdey j daldiy Osya
) ftctsB § zOC Of d&zd 9 OJ Ismw L C MY sdzj dey d O tizd diz
fjteigMmyd Cdzts Wisdetso 5§ L dzOQ | dzds) , ObsholbiboyctizO y 1©
yqscdaz ORBfdzdvdsOydd dO© SCtlststesdy kZtetsse j dz
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(Sharkeyet al., 2004; Smithetal., 200 9) . rdzv g sorhjddw I
tcjLlzdz sOIstse ¢ sdzyOlsj dzt dzgOvw tsyj S 0 ket
BissHEYR T foishi ¢ Colttesets tjLizd IsOIs
GjdO cHB®BOhNdjes mnLwW2Mmlse e, 1 € Mmintsjsh iz
(Thellin etal., 1999 Livak, Shmittgen 2001, Shefeetal., 2006).

] tod dzd dzOW o s o dzd &3O dz(d 4 or h jtstf dfMmOdad
B ssHdyj MSsets fSHRBHO, dzOedzfifn B dzizts S5 © dar
Yyjdwa dqLizyjddw 1 CMmftej Mmdd Mtk Ilskztodz n
h s Odzgdgtddzdz” 2 tOL H | dz tdE=BLHIS@EEG s i ©® W & gzdze ts dzlz
ftcO22 a3 otsdpHtftfoL o sdzv s h jes tsyJjdedls: + € MmdlsRj
aphA hapR rpoS s OC 3 j, dOdd B dzd M¢ tsHzmddi TQRJIG S50
dzj Mz h d J f d&zOL BdHE ) Cdsddtese Odzdzr d@3 Lk yC
COyj mMlse j dmssydzd ¢ tso f dzOL d3d H dzts 2 [1 s d
f SHGBISB o Chipls © deHAQtddg 58 -~ tSH d d3" ~ H dzw sy dz¢
O dzdW S Oydd d f§tser " jddw Mmisj§jdd HBMsE

[ dzw stftoJ H] dz ded W tctso dzw 1 Sy tej Mid
dmMfsdz L sbOzd ( Y61 M tBteOlsds?2 IStcOdzMC tcd {f
Cshtstets?2 M e MYctgjdeP tsyJj dedo O Ismw fs € dzd
tcjLzdz sOIsj tsB tc Ols dzts 2 stcOdzmC tedf yd d dL
Slsdetsd s j di ld@sdzHIONgIs s ) EMisOdetso dzj dedets?2 €
sYyj Sk kEtosodw 1 CMytej mMimdd EF dziseds sz bzl
Ftotse j dg LCMfted MMdd 6J dzZ0O ¢cHEBA3O0N dzj G5 =~ T
nsLY2Miseo Oe dMmf BdzL g @zkdz ¢ Lfdgf tej Mmdd ¢,
f tctso sHJdzd B ded BBz d5z o Istcd n ftsolststej dzd ™
HsMistse j todz’ » LEAONJ flad @ 3 dzv dedO B tc ts ¢ RQaREIUZS |
Software( j e d3Qdzd Wo Ctlstesdy 1+ WW j SIsdoe desfls! teoj
Yyqwtco0 1 6L &zDYPSlsds datsfipls tc O A pd d . tc @ e0da(
Cdzdud Msets yjdjes?2 r11s ko] ddudddsd' H &
fcsCOLOIjdzv dzgj Istsdz? €5 fsLeotsdwjls tsyj dzdls:
Odz0OdzdL j toj L zdz' BYIs stpte do3j tsfipke sjodn Is20 dzj dzd ¢
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ylsser ojdduddd %W jiSlkdedsimisd toj OCydd
TELw2Mlse O B k] s ddzO&OS d BOdz' dzgs B dzd L § d

10 fittosd {IsOffitsL HAAEIEte B § 22 3 tcso
dmMMmdzj H Iz ] delisR apBAjhdpR:drpoS C s dzlstetsdzd telze h dr B d S
oW L Odzdz" » M f tetsW o dzj LdaEQ 3 ot RO cOUEEsiPIsd ) dagis
sdf d udg jrdzdds d ud M¢ d " & Odsggtiepadecze (-1 B d EbTOME O O
5OCo@® ™ BlOddd? HES®ON dzj gasA & & v 1 Oded Is j dz' «
Bdsddf StedBOydsddzsc s OdzOdzdL O, &0 &OMnde
MMz HEj &' B ¢ dese 0 sdzj tEHBOE 5 Hej df Bstezf todz®
B I HEZzdzOtctsH dzts 2 GerBamkj BH Qldgdz" frtsH 5B tc Odz"  § s dzfr
Gjdeso dzj Btsdz! hts2 ftetslswy jdedetsmisd. 1 sfydzj H
LsdzHtse fsotsHddOMm §tod PredyBhesy Chriimipttc dij
bujlogtds@®ipd?2 fjHi woadvjdk & € HdL O dakz
TagMarE. v O¢C d o3, BS BB L B@da| ¢ tsdzlz € dzj tsls f Hdz'dzfs
Clststy | HOd dzff MY Fdg' L srod@zd sy o #slsdzsddis j
LCMftj Mind §. cholgrdesdsj sSsHs Al v ddstedHdL Ayd
Wb st Myj delsdy &8 Eyjlstsd tojL Zd IsOs®GDddy @

CWWjClsdodetsfls! ML HOdESEE &OBBKO f
HilsjCydj?2 ©jiLkd kOkss o tjydd ©jOd
" H j dzj dzdats 2 dL V. £®lerag Is/ @ dzdias dc s © O dzdz" n o . to
s jyd¥ dudesfls! OGO Ml adddos P2, kO

1 Ote O dzdzj dz' dzts, fklsjd MmMjtwdd S jtedds,
SfldBdL Oydw 56 t6 OB O dzdw dS Oydd
{Plsd di3d L d tc e ehmE? OB dzd W d ¢ Oydd o ¢ dz y
Hi ZOlszteOydd f§td 95Au o Isg drdadQ¥ "5d AqHiglzd
fed 95Au o Isjud dagflgy dles/ fgsSdimdany dy  yifd
MiSkdH, M HjljCydj?2 W d¢ ste]med mzlsozs ¢ Bt i
slsyde O/ dzsdzc Oyd (.
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s OB ZdBO2djter d LisdH' , (Nfsd Lo Odadz

] 802 i3 o 1 sMdzj Hso Ols j 80 dzts fls [ OL d3j W
OBY dzd € t5 ¢
recAF ACGGGTAACCTCAAGCAATC 138
recAR TATCCAAACGAACAGAAGCG
recA P (FAM)CCACTGGCGGTAACGCACTGA(BHQ1)
alsRF AACCCAGCTTGCGCCATAGT 130
alsRR TCGCGCGATCGTATGCTG
alsR P (FAM)CGCCACAGTTAAGAACGGCABHQI)
aphA F GATGCAACCGGGTACGATATAA 207
aphA R TCTGGTTTGCCTTCCTGTG
aphA P (FAM)ACGATATACCTGCTGATGGCTGGC(BHQ1)
hapR F GTGGCGAATTGTGTGAGAAAC 186
hapR R GGTAGCTATCGGCCAACTTATAC
hapR P (FAM)AGTAGAAGATGCCGTGGAACAGGC(BHQ1)
rpoS F GAACCAAACACGCACCATTC 103
rpoS R TCATCGACAGGTCGGTCTAA
rpoS P (FAM)GCCTTGACCACGAACCTACACCAG(BHQI)
CIXA F TGCCAAGAGGACAGAGTGAG 163
CtXA R ATCCATCATCGTGCCTAACA
CIXA P (FAM)TCCCGTCTGAGTTCCTCTTGCATEBHQL)
toxR F* CGGAACCGTTTTGACGTATT 139
toxR R CTCGCAATGATTTGCATGAC
toxR P (FAM)TTAACCCAAGCCATTTCGAC(BHQI)
}tod 3§ WOdstdp ©f tej HJ dzd dimf ) de@R YUY tede'into Odzd § s
ftcO2dgjtese d L tsdgH O, EN.tBykeedtal. [2088) j o MlsOls: j
Il smMEésdz €k H dzW ZzOdBtsdz! M j 2 Mmisj 4 J dzd

LEMmfted MMdd 64 detso dzj 5B n ts HiglaBdzHs@ M § 6 dzo §
C tsdzyj dzlsdz®@dsdf dizd ™S s dzfnls to iz d tcbs eold TOP 10 |s @afgdriz |

¢ s d3dsy touf dg@isz{pQR 2.1 (Ap") f

C dztsdzd te 590 O dzdzzfiza]j it

alsR aphA hapR rpoS O IsOecpj ftoj HdzOL dzOyj dedz" | H dz
C Oy  Misdnjs OAMOLBEg o [
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J tcOB gl sdz' L s9 Odzd ¢ ts dzd3 jEte yqlifif §@P2 10. h &
ltcjHo Otedlsj dz' dzts -OfRY cidr{§ @il iy djAHilz j 3" & ¢ j dats
Cslsste’ j € dasChs{dpdsjotOulfdin®@ lzdp@R 221 (e O L d3j3tO3dd 1 .
BOtcC dqtetso Odzdzz ¥ 6 detsdz iz df dzl@virggents fry lsudz P Is P d
f sdzz yj dzdzz ¥ ff dzOL B H 2 Kzt B 6zt ¥ & ot TRERED [Osta]ts ta
tej ¢ tsd3B d dzO dzls dzr ~ C dztsdzts o f tetso tsH dipiH | tez00F
Oy d yd dzdzd dz o ¢ wizdlzq j 4dizizic OR§ f-datyded tc ts-dis dzts 36 5
d dzH BdjdDE@ OzOS Issf JteOdetsL dH) d PUG (dglLois f MBSO
D-llsdtsc¢ OdzOC Is =1 dlctOdtitsy, jddade” J 4 Hdded ydz J
stcOdzmW stcd3Odzlstse o' R ® ©@@Ad O, dzOM tdrHj JSUSHISAN Q) G t5
k< ¢ /. d3dz)

 0dzj §  dfy lzQud degtsti@ldn dzj H s O dzd PCRP dz@L BdsHO o3
Istc O dzm W ts tgg@vdzlsdsLolz yJ dzed v Mis OB d dzt detsisd § teso
IBBlzdz' sdej M  sMmorizH DO Gtc oAty ¢ sozizyd dedV
Ctsdztsded 2 . l sfmdzj Hizs A OW ftoeso j toCtOF 22 0Dtets©
MlsOB ddz desfisd dzOMdzj H e Odadiyyj = f deQ LSdsddsB" d. dz0
fMlsOB d dz¢ dzts s &zOMmdzj Hiso Odzd v )5 ,lvwO oty jdzO d&
ftetso j Hj dzdetsd ¢ tSteifplstiddr’ d to s © O dzB. cali TOPMG O daigjsiy iz
f d&zOL @gdRReitf W tc ©c d3y jdesjCedsdr ¢ J dzts o .

[ OdzdzOw f &zZOL BJHAEZOW [1s o tsmdzjHEzE h ]
1 AiMlsOdzn Otislgta e Oted Is | dz!'  datxlz sl i frizudzfs Rdmip @@ad d3d H
Jd SCofidR@sihisddd yrL sesiBjc®®® yO o' H | dzj dzdzts -
G slstsdg dzaf 2 dz |  to @zygj jdzls jtcd@fady jIP G, D0, 10°C ts f/dBS dz.
[YyjdeCz COyjmbso O {tsHEBIstso dzj dgdzg" = MisOdzH @
cdBtedHdL O yiddeaxims) iy J dats dgic fi5L Ay jSIOIs s o . { Y
fsCOLOIjdzd, C0O¢C 1 WWjiCldoadesfls! tj OCydd
Cstetej dzv yd d . 1ts tjLizd OO 1 At f sHB(
OtedOydd Ctslstster 7 B'" dzd 3d ded dizOdz’ dz' 0]
2Oy dde 1 0§ OYJ Miso ftod &34 9 @ tc dda@ H Jedg'n Iz d
dsted Myd deydd Hdzv  Hz0) Ry Otzis? ¥ @6 Bj dzls ¢

L

2=
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45 Cycling A. Green (Page 1}: 1

R=0,99999

40 R"2=0,99999
M=3,288 2
B=45.,403 o
SdpdpexTrenocTs=1,01 e GEay |

DdnyopecusHUMA
w w
on
N

10 e ————

10 15 20 25 30 35
Unxn

{ Mk @RMEcH @Az § St dfyj dzeyd d Gfee HS®dzOlsl
MisOdzH Otclstse f dzOL ZJH dats?2 1 s t©OL dats?2 € sday
aphA O SOCy j H dz Y t5dztsysdelsf jydisge dz' dzs e 5 € 5 dz

17 MisOdzn Otels o  § ts ddyS siflsdeONddf s ZEY PIs j oz
Cdzstetsdz df 2 ©BOL j Yy JiChly GdzHhOte@sBde®  Cf 8028
Csf d2/ MO dz4 Otcls o SCtdiFistodedkicd OB d
Ctodzlstetsdz dz" 2 tsBteOLjJY (HJIdBdedL dJtetso OdzdzOW

[ dzW dmMmdzj Hise Odzed v W &liglgree] . ifzafgO j d3j Bzts oh
9rHjdwdzd t1s dL SkzdzilBeRtdotdeOh jdedz’ D " €z
ftesosHddzhY MddalsjL Cr1s, € tlststc Ot 1d-mydasi
dmmdzy HEz ] d&3" ~ sBtOL ytso, ) e OCydd OBy «
MisOdzH Otels©® yYjdzjots?2 [1s dqLojMmlsdes?2 € tsdayy
dmf sdz' L s9 Odzd My mMtseMmMise jdzdzr § MIsOdzH Otels™ )
sBtOL § . [stcd yQOis jddr' 2dz" Is B €A dglsyc ts dzj tsB - SH
oL By des?2 CtdzEls OB dzOydd toj OC yd tsdzdaets?2 M dz.
Ptetso dzv W dzt stej My desdetsets fd ¢ dzOdzO, ylsts f ¢

rdzv tyjdeCd ktotsodgw 1 CMftejmMimMdd ftotse tsH
GJj dzO dn EQtedgsds HEsBOMN dzjects "L wW2Mmlse O, 9
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recA 1 SCMmMftej Mmhdw Cthktstetets § oMmMistw dzdzO. [ O«
mMiBsBw 9o GCOyjMmlse] dstdkzOdkdL Ostc® d O0¢CIsd
slsdesmdilsj dz' des?2  C My o] gl d  twisrjp GRhatterjdetat jaly fr) s
2010; Crisafi et al., 2013; Marashi et al.,, 2012; 2013)} tsdzlz yj dedz" j 1o
sSBtcOBOISr 9o0d&zd M dmMftsd L s Oded J d3 -Cere 66008 O ¢
Series SoftwareQorbettLife Science ¢ o MisteOdzdw) o Jjtemdd 1.
Microsoft Excel (Microsoft, 47z ¢) . I yd dzd @ ©dzd L WW
Ce1 WWdydjdalsr 90tedOydd d SCtttej dzvydd Mmls
fs 64dzsz 3dh § dad , sO¢ d 5 G6jdzz HSWOY dz
ftosctcOdsdzdze d3d d3j sSsH OB HtsotsHddzd HfS BH(
LdzOyj dzd2, LOj&B ftsotsHddd syj dfz 1 O
fs 1Mt MmMdd odzEyodd sldatshdlsj d dts
Coltetsg s f tod dzd 3O dzQ fiz'dzlz y jOzdz'y H J digljy Az dz! Is C
f OteOdzdzj dz dz" = dJL BJted dzd?2 MlsOIsdmisdyud MEd
tcOdze s s?2 Ctstetej dzw ydd wtff dted3j dzO.

rdzv  syjdsd WWjClsdoddffqd fdafd Bisdzjcd:
LSt MmbdsL epetfs j v JtodptgH,] 2@ deIB s
OCIkdoedesisd MlstckzC Iskztcdats e BIXAQ toXR] ¢ kz dpO I ts 1 izt
BdtsMmMddalsj Lljr Btste HOdzdzr = G jdzse B dz tsBlzfmdz
f 5S¢ 0L O dj?2 dn -1AGMYNe | Mmdidy jofmisforO i3 1 tetst
sy o v jogxfitfdastrf f ts d3teizdizts W jd3e d3 cggISIiEBE@ELISA. [ dzv
smikh jMmlsedzj dzedw OC 82 tOBEIST B" dzd IsOC Y §
ctxAd toxRd MC sdzMmistclz d tc s & @dli'r TOP UsO,d3dztlzj Mz h d §
f zOL dg@R2. 1 WiOGcd3d dels7 1 Isdrm GJ dzseo (v OB dzd

] tcOB BIs B dzts dmyf sdz'! L 59 Odzts V.chdlerae s t
CazOmmd Wi Tas 6 5d ffd udz' = d ¢ J dzse (tayd Qzklos ol
L CMmMftej MMdd 1 Isdm 64 detse Mkh j Mise dzv dzOMm!
MU V. cholerae 5698, 1L CMmMfte Mhdw ECEpHzsltsal h g degz@
d Hdzd yllzmy + EMY jeddsj dzs” fteseosHddzd o Istey
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v OB dzd yo 3. ltesHEZS ydw ~nsdzj cdzse s Ists
1 C MY toj fmatkdd texRoadzE ols O\dzchGletae

Z Is O dydgholerae IBH d ltsHESYy( [IsdtsMdIlsj dz@ dzO\}
97 HJ dzj B¢ ¢/ osd Gj datso * *
CtxA toxR
569BC &zOMmMmdyj mSéyg 1950, R 1 00Nt 1 1
[ 29 Cd&zOMmMmdyj M 1942, 1 40P 1,3N0, 0 1580, 0
¢ MistcOR
[818 IsdEldiyds| 1970, 1 0, MAWN 0,0\ 01 | 0,10N (D05
Bdtso Ot O
[ 887 Isd tEidrardzr 1970, 0, MbmM 0,0N 0L | 0,05\ (D02
Bdtseo Otc © ¢ MstcOn
[1270 ¢ j dEsBoOY 1993, 0, BN | 0,2N @05 | 0,10N @05
Bdtso Ot O U Ols Otsf
[1326 G jdEPoOt 1994, 0, @0 0,20N0, O 0,13N @05
Bdtseo Otc ©
117644 cjEBwd 1997, ¢ 0, GO 0,30, 0 0,18N D06
Bdtseo Otc ©
M1429 ¢ j da&Do0O t 2004, 0, G 0,3M 0, 0 0,17N @06
Bdso OtcO 1 0hCdte
t 18899 ¢ jHEmwC 20086, 0, GO 04N0, 0 020N0, O
Bdtso Otc O [ Etc 30 dz
[ 3226 ¢jdgsmrOtf 2010, | 0, G 040NO, 0 02INO, O
B9 Ot O
301 G j dztEbT@tcd 2011, wu 1, @08 0,7N0, 0 046N0, O
Bdtseo Otc ©
1 tod &3 B dzadOdedz’ § f sdzz yd dz' d d3cl3z datSOMEDSA tzly dif talg H
LdzOyj dzdj tslsdesmdlsj dz' detsets ktetsodew + Mt Mindd
dL &3j 6 ded 2 PEQ,082O U J ded §

|l ] L ke @ESIEOL Odzs, ylsts [ tots otdad toxRS ) g j
My sMmis Otz 2y dJ 2 muv, tftejHJ dzj ddzs?2 d d3d
MOdr 2 or MsCd?2 ktseojdd {CMitejmmdd &S Ol
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V.cholerae [ 2 9 J1 mMjtesctelzy CdzOMmMMmd yJ ME sat
&zOdetsdz: h j2 d .f teusd zdehgdpvoid B te d s dz d d3zd dzd i
LdzOyjdedwY BdtsMmddzlsj L O owx&dtogkR 1 Q) frigfdte j+fjdnxfod d&

bietso jdz@ 1 CftejMimdd kS OLOddz & ¢ jdegso, G
hlsOMMEB 7 B ESTOrOteDisdzz yj dzdzr | OB toj L zdz' Is
HlsjtcOlskc . u QM. MarashiPs Gs@B®GL2, 2013)

L C Y o] ffioAe  chjlci@ddshgleraeATCC 14 035 € dzOfyid wj
ftojo'hOkO OdOdEsedydsy 2 ¢ OL OBl Tazs B2, d 1

cOL .

14 dets 0 Otctff @talsz y d tefifpte jOdzlfj g0 BtBdz' " j mu,
h s Odzd3" . CCMmMyfaxpgmdad - ¢ JsR@ Nic] BlzidzB O Bhd
dtcOo dzd Isj dz¢ dzr 2 O dz0O dzd toxR &z & Mmi4 detfj difipdfrgf Rz dsfjd daG
dL d3j dzj bizbizO B3d3ts o 0" wWo ddzoff thptd j"Hjddgddy 2 Bocts @ | &
1 CMftej MmMdd HOdzdzsets G jdz0 bk ¢ j dzso Otcd O dal
dmf sdz' L soxChedsmE® s sy j dz2€ d I tc Sfotaigdve jLHS) figff tc jofm fi
st sMlsOoadzj dzdj tjL kzdz' IsOlsse s tcj Hj dzj dzad W
9 dBtd@Odz d3d Bj IssH Odizd sB dzZOtclzy do Oj Is B
ModHjlsjdzt Mseakzj s ts Bisdz'-b 52 8 W WdjLSHsjodddt
1 CMftej MiMdd twOL dzdyder = ¢ j datso .

vO0Cddz tBtOL 53, ) tcj L kzdz SOIsj ftotso j i
sdzdetsdzC dzj slsdrHdzr 7 § cB@D&Y 6 oM ¢ dzip MshbRidsds t
E.coli TOP 10, dgj itz ® ¢ d3j dzls T C dztsdzd te s © O dzdg] W dz¥G
sftcjHJdzj dedVv wlsdesdlsj tzchidtyaedsj € 5 ©gzmme B - f
ful At M cdBtdHy DG Sippdisd &3 EZyjlstsd t
tcJ Odz! detied H3J dzqf OL OB SIS Odzdz" 2 zOB ste  ff ttO2 -
sBd MY J e Gelgudstgisn j dzj ded™ 1+ CMfe) Mdd Mmist
G jdeso o Vicimerdgfz®Or B d BloT@tzO thdseo j 1 stsets 3
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1ol o dhofrRI el JHYURL[URY[H#SR RYEMLI
Zzuvo[ [ [ MCHOLERAEOLI R I QEHDTOR 11 d1JUPURIA[ U [ R
RY LJos{V¥3 trdshARR AfltdesdouCRO 3ICcHuL 1R
Ll toryYypeasrRMm NefifitRRe (4L IRRITUsA

4. 1. (dzOdzd L  dnjf dejfsspwigsiisd] is @ Bdzi dadmleRae
Bdtso BEDEE L’ o O ssddz o to]iO Soustipt Ozt ctgjCin

) tcOB BIs j BN dzs  dtint dsteias H dz'o D dzts § diz8Is d y J |
h Is O@bxholeraeB d so DA o Hjdzj dzdzr = iy 1993 s
COo¢ omfrhed, BOSC d jHdddydy §j MmMdzzyod =t

MmMtcj HT . ) COyJ Mlso § CBdzlstets dz/ dz' ~O VBchalethe o
B oM@ 3 " IsOgikoy jSMiECsets Bdseo OO ( v OB dzc
1 BBraBBHd MBS BlsdgjIsdls: , ybts dMftsd L s Od

Bfd&zd L OQOo jL J dz LO fjtwdtsH BBdAdZj] yYyddi 20
ftoesdmMrtHddzd ttOL dzd ydz j 1 9 tsdzd ydtsdadz j d
OdzOdzd L qtelz j dzr 4§ dLsdzV Is T ) dzeflj dzs © L dAz® Is
f OdzH j B3 ydesmisd d OHOfIsOYydd, Is. J . B ' dzd
f5C 0L Odzts tc O dgjimjdzj m tistp Odatigffieyddisdo O 2011, 08320181,
z Oh Ct580M2; ¢ ¢ OW ts dzts»0 1 4 ; 1l dzj m Odzts 8 ,dzj 7 OdpEas o
[ 5dzOR thas@ o fly ; Kuleshd¥etal., 2019 . [ Hdz0C¢ 5 Mis ¢ dzO fy dzts
oMy oeLwilsr j o 0dzOdzdL dL sdeyl®C dzt figls dzdf j i G
ftiedL dzOC d, r OtOS IsY.chdierges ¢ EHEDTOM O d3A3ts ©

ltod ohicd@Soayddi WissfinOkz+1 t©® B dzts EMls
sdf dydz" j N IsOdHFor HEOPD OalAtc Qf s dztsy d Is J d* ldglz ¥ y I&
f oW o dzv dzts ! ) sCtcOh do Odzd d Mtcj HT 9
CdzOMmMmd yj ME sets Bdtse Ot O, dzJ M smtse dz" j
slstcd yoOls j @2 qak#¥l Acifmtc] H O 5MISIOo] AHCSE o jfisoQ I d
4, t dI9kz dzts €
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{jLEd lsOils)t  8dSaEry qa© Ads cliliisl § sk O, ¢ Emdels " j ¢ -

h Is O d3M4tshwlerae
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Z Is © dyd3 | sH, j Mists tdLEzdz sOIs tdlstclz € Is Iz t@@ts 5 j tddsdeO

cholerae 9r Hjdzj dedW AtseljlifesmC @ alskR alsD alsS alsO
1 2 3 4 5 6 7

G j dzts 9 OB df BddDTO
[1270] 1993, uOlkOtef m/ 4 d dzls . v ( 3 d dzls . d dzls .
[1299] 1993, stkOmdats st ddzls. | qpu (3 d dzls . d dzls .
[1264] 1993, stOmdats m/ g ddzls. | qpuv (3 d dzls . d dzls .
M1275 19931 O¢ j s O dz, m/ f d dzls . o ( 3 d dzls . d dzls .
[ 1266 1994) jted3' , o m/ o d dzls . puv (3 d dzls . d dzls .
M1293 1994, O¢G j Mg @xis,0 tsls to d dzls . pu (3 d dzls . d dzls .
{17644 1997,6 ud dz ¢, m/ f d dzls . v ( 3 d dzls . d dzls .
[1344 2001, sOL Odz m/ q d dzls . pu (3 d dzls . d dzls .
[ 1345 2001, sOL Odz m/ d dzls . pu (3 d dzls . d dzls .
[1349 2001, sOL Odz m/ d dzls . pu (3 d dzls . d dzls .
M1429 2004 1 Oh ¢t m/ { d dzls . puv (3 d dzls . d dzls .
P18899 | 2006, [ ztedkOd m/ f d dzls . v ( 3 d dzls . d dzls .
147 2010, (cdzlsO tsls tc d dzls . pu (3 d dzls . d dzls .
[ 3226 2010 [ sMCo m/ { d dzls . puv (3 d dzls . d dzls .
301 2011, O Odzte 5 G m/ q d dzls . pu (3 d dzls . d dzls .
39 2011 [ Oted Lzt fy/ d dzls . o ( 3 d dzls . d dzls .
[1509] 2012 [ sMC o | tsis to d dzls . pu (3 d dzls . d dzls .
326580 2014 [ sMC o | tsis to d dzls . pu (3 d dzls . d dzls .
sdfduyde" §j hIsOHd@r Bdtso OO

[ 818 1970, 1 Qiz@& 8 f tsdz. d dzls . d dzls . d dzls . d dzls .
[1062 1970, ¢MmistcOR f 5 dz. d dzls . d dzls . d dzls . d dzls .
[893 [ 1970, ¢MsteOR f 5 dz. d dzls . d dzls . | u=>T (644 d dzls .
[1011 1972, 10hCdt f tsdz. d dzls . d dzls . d dzls . d dzls .
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l tsHisdzy Jdedj IsOBdzdy" 4
1 2 | 3 | 4 5 | 6 | 7
hlsOdB3d3r § dzOMMmdyuj MSsets Bdso OO
[29 1942, o¢MstOn slste G=>A (202) d dzls . | G=>A(430)| d dzls .
C=>T (334)
569) [195QrR dzH d W, dz/ sls s G=>A(202) d dzls . | G=>A(430)| d dals .
C=>T (334)
Dakka35 [1958 1 OC dflsOda slsto G=>A (202) d dzls . | G=>A(430)| d dals .
C=>T (334)
1 tod 3 UGB wAf szsy d s | dzii dgarO,B ts /s dzts ¥ d. 1§ jtsds' tof QPO Is | tizls W20 W itc)j S iy & ® dfz et

Az ¢ dzj 515 H dzOW

f sfydzj Hiso Ols j dz' -tizls ) B 696020 BEYfejodEdefOy dzO toj W j toj dzfn
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\ R RN 0 E = = 3 - -
‘1’
i
& .
1 2 3 4 5 6 2

tdhzddsfBtcOL 50 Odzd jh sOWwis@iEstfade@es tc j OC yddi At
ltesMC Okt 60O,

1ihlsOgdz € dzOfmMmd yj MB SE stc @ Gls jOde'Odz' 5r8s I ftsofdalsdE
h |Is OdydscholeraeM8 1 8 B B IDEPtsdzsy dIsj dz' dzr 21 7Citsdz
Cjdzso OtecfiDlezsef 12 9187, [ 1429, [3226ETd.1266

l1tod OdeQjddFiLlgd yud MSd " i Od3gltley dzdz™ dzts Ek Mmls O dz
sBtcOLtso" a0Odzd Hoj ctkzf ffr , zdOdadzy O othjdige
(27,8%) sO¢ 34 ¢0¢ d SCd&zOmMmdydimMSdd odsBte
AT . dzv 9 Istste tsids ¢ dg@ A BNtz fzplzs &3 (%)3 @@ WsEOYAA3ts
nOOCIsjtedzO MdzOB S sdztsy dIsj dzt dzgOW o j OC yqw
Mo j BB 5o 56 5Tt Sl jsd3dss1() { d ifiZ dzfSte j H B dZOG O
Yyeo jls Mmtcj HT Bsy jls wEREMI®Olsic j ddOs Ofigtff ©fdzls
dzj SH d dzOC tsotsj € tsdzddgy jldmjlsdydin) JO Ytdsjsd@izO, Is juds  J

sO0Cdd3 BBKOLEBA, © twjLEzd IsOlIsj fttse jHJ
dir zydtfiadaf gtsH dz" § & J dzaj Is s @&'dgchojaraed] ldzg tzeskD fo C
Tor,LO9 jL jdzgdz" § GCOC o fjteor j GBHT dmr &
(1993199 4) , sSO¢ d Motej d3j dzdz" § dLtsdzVWIsT |
f Olstsc j dgdesflsd, f OdzH j &3] ydesmisd, OHOfIsOyd
M smtse dztsmisd W j ted3d dzls d tgtsz00 1!  teg) d2¢ Gy ttef i iy A 1Bt 4
ANjdeslsdf dyd MSd HOdzdzr | tOL dZzdydw or tcOy O4 |
dzgj S slstster 7 Mdzzyow d slsiddyOoOsj de'jdztzi) Is @l
tcOL dese s Ctsdzd yj Mso © (Jdzd wslsmizlsmisadw) 0Ox
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4. 2. bt ldc O dalz" 2 OdzO dzd L dzlz € dzj tslsd H dz' -
MstckzCIsktcdzr = d tjebkzdwiststedzr » 6 J dztso Zyo
h s © dzdyGcholerae

razv  kMmsOdzse dzj dzdv § ted ud dz'  dLaky digj lsizfi Y.
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