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ABSTRACT

Background & objectives. Antibiotic resistance in Vibrio cholerae is a crucia matter in the
world. Objective of this study was the improvement of cholera surveillance by assessing the
antimicrobial resistance pattern and bacteria resistance genes in V. cholerae O1 isolates,
reffered to Iranian Reference Health Laboratory, in cholera outbreaks during 2012- 2015.
Methods: This study is a cross sectional- descriptive research. Antimicrobial susceptibility
test (AST) to 8 antibiotics was performed on 113 V.cholerae O1 isolates using E-test method.
For all isolates, conventiona PCR method was used to detect the presence of tetracycline
resistance genes (tetA, tetB and tetC) and the sulfamethoxazol e-trimethoprim resistance genes
(sul2 and dfrAl).

Results: All isolates were sensitive to ampicillin, temocillin, ciprofloxacin and cefixime and
64% of strains showed intermediate susceptibility to erythromycin. The resistance rate of
nalidixic acid, sulfamethoxazole-trimethoprim and tetracycline were 90%, 71% and 50%
respectively. However, the frequency of multidrug resistant (MDR) strains varied across the
years. The frequency of resistance genes (tetA, tetB, tetC, sul2 and dfrAl) were 70%, 34%,
58%, 66% and 70% respectively.

Conclusion: AST should be used to determine the resistance profile at the beginning of a
cholera outbreak and to monitor the resistance profile of circulating strains as part of
surveillance of the disease. A prominent association was observed between phenotypic
resistance to sulfamethoxazole-trimethoprim and presence of dfrAlgene. Determining the
presence of resistance genes is necessary for understanding the epidemiology and routes of
transmission of antibiotic resistance genes.
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Sample . MIC (ug/mL)
No. ' Province SHOWPE e ot E  CP NA CFM  AMP  TMO
911 2012 Khuzestan Ogawva 3 0064 2 0004 075 0064 3 2
912 2012 Sistan& Bauchestan  Inaba 16 32 2 05 256 0125 3 4
913 2012 Sistan& Baluchestan  Inaba 16 32 2 05 256 0125 4 4
91-4 2012 Bushehr Ogawa 3 0032 3 009 15 0064 3 4
915 2012 Sistan& Bauchestan  Inaba 16 32 2 05 256 0094 6 4
91-6 2012 Sistan& Bauchestan  Inaba 16 32 3 05 256 0094 4 3
917 2012 Kordestan Ogawa 3 32 15 05 256  0.19 4 8
91-8 2012 Kordestan Ogawa 2 32 2 05 256 0125 6 8
91-9 2012 Kordestan Ogawa 15 32 2 025 256 025 6 8
91-10 2012 Kordestan Ogawa 3 32 2 05 256 0.9 6 8
91-11 2012 Kordestan Ogawa 2 32 15 0.5 256 0.19 6 8
9112 2012 Kordestan Ogawa 2 32 2 038 256 0.9 6 8
0113 2012 Kordestan Ogawa 2 32 2 05 256 0.9 6 8
01-14 2012 Kordestan Ogawa 2 32 15 05 256 019 6 8
0115 2012 Kordestan Ogawa 3 32 15 038 256 019 6 8
01-16 2012 Kordestan Ogawa 1 32 2 038 256 025 6 8
01-17 2012 Kordestan Ogawa 4 32 15 05 25 0125 6 6
01-18 2012 Kermanshah Ogawa 2 32 4 05 256 019 6 8
91-19 2012  West Azarbayjan Ogawa 3 32 15 05 256 0019 6 8
9120 2012  West Azarbayjan Ogawa 4 32 15 05 256 038 2 8
9121 2012  West Azarbayjan Ogawa 3 32 15 075 256 0125 6 8
9122 2012 West Azarbayjan Ogawa 3 32 15 05 256 019 6 6
0123 2012 K ordestan Inaba 3 32 15 05 25 0125 6 8
0124 2012 Kordestan Inaba 4 32 15 038 256 019 8 8
0125 2012 Kordestan Inaba 3 32 15 05 256 019 6 6
0126 2012 Kordestan Ogawa 2 32 15 05 256  0.19 6 8
0127 2012 Kordestan Ogawa 3 32 15 038 256  0.19 6 6
0128 2012 Kordestan Ogawa 2 32 15 05 256  0.19 6 8
0129 2012 Kordestan Ogawa 3 32 15 038 256  0.19 4 8
921 2013 K ashmar Ogawa 1 0047 3 0094 1 0094 3 4
922 2013 Golestan Ogawva 05 0064 4 0094 1 0094 3 3
923 2013 Esfahan Ogawva 05 0064 6 0006 075 0094 3 3
924 2013 Kerman Inaba 16 32 3 038 256 0094 3 4
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94-14 2015 Khuzestan Inaba 1 0.047 4 0.75 256 0.125 6 6
94-15 2015 Alborz Inaba 15 0.023 6 0.75 256 0.094 8 6
94-16 2015 Qom Inaba 1 0.023 8 0.75 256 0.064 6 4
94-17 2015 Tehran Inaba 1.5 0.032 6 0.75 256 0.094 8 4
94-18 2015 Qom Inaba 1 0.032 4 0.75 256 0.064 8 6
94-19 2015 Qom Inaba 1 0.032 6 0.75 256 0.094 8 4
94-20 2015 Qom Inaba 15 0.023 4 0.75 256 0.032 6 4
94-21 2015 Tehran Inaba 1 0.023 4 0.5 256 0.064 6 4
94-22 2015 Ghazvin Inaba 1 6 256 2 256 0.064 256 4
94-23 2015 Gilan Inaba 15 0.023 3 0.5 256 0.064 4 4
94-24 2015 Esfahan Inaba 1 0.032 6 0.5 256 0.094 6 4
94-25 2015 Esfahan Inaba 1 0.023 8 0.75 256 0.064 8 6
94-26 2015 Esfahan Inaba 1 0.023 6 0.75 256 0.064 6 6
94-27 2015 Esfahan Inaba 0.75 0.032 4 0.75 256 0.094 6 4
94-28 2015 Esfahan Inaba 1 0.032 4 0.5 256 0.064 6 4
94-29 2015 Esfahan Inaba 15 0.032 4 0.5 256 0.064 6 4
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CIP CFM AMP TE SXT TMO
¥ Y¥e¥

AMP, Ampicillin; CFM, Cefixime; CIP, Ciprofloxacin; E, Erythromycin; NA, Nalidixic acid; SXT, sulfamethoxazol e-trimethoprime;

TE, Tetracycline; TMO, Temocillin

Ub9) &3 dslllas 3 )90 Sl Suign ST A3 s 1FAE 9 1PAY AP Gladls »3 03w 132 LulS g0 9 poliie sladsgmn 3403 dumslio .Y )l3ges

A€ 9 1PAY AP slagls )3 Saign BT 4y pylio Gladagus (31a5) Ju0)3 £ Jyaa

Etest

ool slads s (slass) s

polie slady g (slass) o)

polie Sty g (slass) o)

LY & pslie sladyguw (slass) 2oy

J I PHIE IRV LT SSss T eolsila | &y SSss BT eolsila ¥ 4y “’S“”*"’“L\;;’;;‘»"M
¥4 v(Y) va (vy) INE (8)
\vay 5 (¥) 740 (oY)
\vae Y\ (%) Y7 (YY) JARQD)
[ZPEN UV () \AZ/D(YY) e (vY) 5-7/5 (BY)

manl 0aub 03,570 Jgaa )3 YWAE 9 1YAY AYAY sladls )3 oaub laa Lulf gy a9 aallas 350 sladysw ps AffAL 5 SUI2 tetC tetB tetA slay) Silsl e

7 Jo3a 03 1YAE 5 1PAY AV sladls )3 Gulus 5 pslio slaaly sl OSas & O1 Lur oraus argm V1Y ) dirAl 5 sul2 tetC tetB tetA slay ) Silsl e

el 03ub 03 9T

bl E/VE XV 9 /AN /VE /Y - /YY  5 o OfFAL 5 SUI2 1etC tetB tetA slaw) sl o amlze P-value jlaae

olids V JSob »3 YYA Bp Job LAfrAL 5 #v% bp Job LSUI2 -0 bp Job L ttC AY- bp Jsb L ELB b- Y bp Job L ttA slaws PCR mlis Jl 45505

ol oaub o3l


http://dx.doi.org/10.29252/jarums.19.2.5
https://ejournals.arums.ac.ir/jarums/article-1-1657-fa.html

VWWAA ol P9 o ledbs ;r:.sh.))'}i ©)93 Jeal Kb 5 Io}l.c oluls ad=o YA -

VA€ 9 1VAY AYAN Sldlw )3 03uds 1aa O LS g a9 s Aagaw » A Al g SUI2 tetC tetB AetA slay) Slolrd D Joaa

dfrAl 2 tetC tetB tetA Ny
A& (YY) Q& (YY) YA (\Y) 0\ (1d) YY (YY) 1Y)
& (oY) £4.(YY) OA (YY) Y7z (yY-) YE (&Y) \yvay Jw 3 (slass) 3w

(") Yy (Yv) Ya (Yv) V- (W) 64 (\Y) \Yae

IFAE 9 1FAY AFAN slagw ) (ubwa 9 pglie sLaAJg ol SuSE5 &3 LS s au9 sWddsgaw )3 AfFAL 9 SUI2 2etC etB AetA o) lolyd .7 U

[ Downloaded from gjournals.arums.ac.ir on 2025-04-19 ]

[ DOI: 10.29252/jarums.19.2.5 |

dfrAl sul2 tetC tetB tetA ol
74Y/D(YA) 1T7Y/D(DE) 17-/Y (YE) Ya (YY) TYN/D(EE) [O)Liio slaalg sl )s (slass) s>
YQO) 17¥/7(YY) 1707 (YY) YA(\7) 17V E(YD) ovlua slaals jul s (slass) suo)s

| 1000 hp '—

600 hp

Wobp ————

Y30 bp
626 Lp
5U5 bp

vz hp :

278 bp

OJ S5 Jgazo ¥ ggim (UfTAL ) Huiss Jgaazo ¥ ggiam A\ Ygimw caanl)y &3 3 )l -dsllas 390 sYJ PCR zlis )l (gl dsges .\ JSuid
O1 L5 91 19 sl dagun tEIC ) HuiSs Jguazxo :F ygim 1B ) jiss Jgsaze :D ygimw A o) uiss Jguaxe € ygium SUI2

polio argm 5 pumloy yio)l Sign BT S50 03
A gun S L5 £l 49) dudis 1aa Ko T ol &
A Laads jul e slie 58l Lel (\WAE Jlw vs (1Y)
\PAE 5 1VAY AV sladlw os Ssen BT ol
A Laduow 33 Y s YO I\ - s )5 &4 9 wislaioe
Sy )3 Saibls Sl eawlua pruslo 9yl
sladls slapbsb )3 ju ol )i Sson SuT
o8l islite o slio 555l sallas 3) g0 ke
OISl 5 4 A g duops VE AR Jlw s o
A0 4 wawglio AVAY Jluw V> (w039 pslio
o= 1WAE Jluw s Lol sl ol 381 aay g w0

oy
Sladspul s SS9 BT wmeglie o) dulie
ol %K Lo 1FAE 5 1PAY A sladlw
o gl Ls,ill 23 (Slsie plsb Juw dw )S 323 50
(Ot 903 bS58 5 pmn couinSudun &y L3l 5ol
s 038 bine (5 s Juwl Sl 5 yuliw aoT
(ol 189 pun ea—wSiain 4 Lady o 4o

A Il s s e U»Lm;wlwumTﬁwl-W}N
Ao ) &S wuwl Sen BT U Sl SuuSha4ll

Laads jul Jl YL 3mo)s asllbo 3 5o sLadls

539y polie T as (3003 YA 590 AY s y54,)


http://dx.doi.org/10.29252/jarums.19.2.5
https://ejournals.arums.ac.ir/jarums/article-1-1657-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-04-19 ]

[ DOI: 10.29252/jarums.19.2.5 |

VAV 0o 5 b guo &)

Ldy g 4o Ol YLl adon Jl) Ol .l —aliko Hlinwl
9 S as Il Ls s Gulwa s el &
olao V3 b e oylio Yl jme Jlw yaed VS YR
D035 GBS o) 7 adl pliwl slaals il

5 bbb b g oo plxil wlslloe §illo
ol slaalg jul 3uo)s B7/Y AYAY Jw ys ybhllen
23 Lol .3530ib G poliae liwa sl 5 ol
Laats ol scops V- v bl asllboe )3 Jls cyred
I Lad s 303 70 LT ple Jl & (35355 (ol
(Y J932) 33553 oaub lan pluwn oly 9 b gliwl
2301 Ll 5y a5 SLddy 5w olos iopla 903
S iiled y woes a s idellbo ) o sladlw
o=l 40 Sieslie &39St 5 039s (b alaw xeT
5 st aslloe bl .25 oxalie Ssgn i T
Slym Ol Lt 5 009 adde Ssom BT (ol WKen
I3 ui.t._gLn)T S)g» o=l os 9 Lss vs L sl
=8l )50 oyl 03 (6 )% asllae a5 [YD] w8
Gl g 5T ol & SluT Sl el ooubs
Slae ol and 5 Lajlolis Vi HiST a4 i 95 Jo8
cadliie 3)lgn )3 WT Jl lsis bk 3 )ls AmpC
Olo)d Vs LSV slaSisgn u_‘»‘.'»TA_; oo glio
e liue sal ol aidll 5 505 0 5laianl by S5 55T
iN VIVO losl yibs )3 a_sllboo 9 i L 5w »
[¥#] ssibse

o=l Ao Ladg w A ot 9 03 3300 e o3lie
S Son BT 350 03 .35 b Sen T
wxoslio (595 s Jo LS giold) gan o2 5 9o 5
GLadluw )3 &5 sl A58 & sl 039y yustio Uy pis
Lady o 3003 90 5 Y s 55 4 1FAY 5 1¥4)
3200 e olie (ol VWAL Jw )3 Lol (35553 polie
polio T & g3l YA I (1Y) aygm < bosd 5 o
sl 03 99

Slaals sl cxeglio (o sad ) abiS wiallas b
S50 9 )Su0 26 Jalse &y OL L5 5 sns Sl
Bl sis ulw s ub=l s Ly glers ) oslaiwl
o3 w2 S)50 3185 (pl VS &S Solow ol o9
wmawl 0o oA Y Joaa o s ,§

23 OL Lhls 5 ins slads s olos sl o
A ol s ) a sl 3o sLlaJlw
o=l 4o ieslie &5 9 035: wlus alus e T
655 s calisko bolas )3 s o3alie Sgn 5T
Ot el a0 OL Ll g a5 slaads sul eslie
o=l 4o soslie oS (V Jya) el wylaie
5 oobwn A¥AY Jlw Jl Jud B ol )5 Sgu i T
5 ) lsllas slae il e eolie oT Jl A
slagliowl )3 VWAL Jlw slaals ul 59, ulhlKes
slaalyjul o) Yot 5 juzs) Hrized 5 alike
V7 03 1Y Jlw s gbhlKed 5 lnls TS 0 \YAY

2O GHERT )3 ()3 3990 (#9540 39S Jolge &3 O1 Ll g1 a9 (Sl sLddg 3l woglito HS Aib IS wlallos gals .Y Jo3a

r:}liin Lshh«)_,.w RV-PRY

5 o gd . olwlaa Jle Qgu Sl
94 e " lesT Cip, (NOR
& e 2500 oleTa)se  Ap  CEP or OFL) E NA SXT Te TMO  MDR
Chen[1g]  Guangdong, V4P Py vo. <. WY <. - <. - <\. - vo/4
China (CFX)
Jabeen [12] Pakistan 14Q¥-Y- - vEd R . (OFL) - _ V. . N _
Rahim Paki 144A Iy - N ¥/Ad(NOR) YY/AD \-- - _ _
istan .
Shah V7] 1444 oA WY s Voo /4 - .
(CTX)
Kingston Chennai
na, YoPYeed o\ ¥¥  V(CN #A ay ay . _ vy
[\V] India (©N)
veo£ va v 7 oN - ag/y Ay v/d - ag/y
Torane [\A] MI‘:]'QR:‘" Yor- oY b€ Al o/A B WY YPN ol B 81/4
Yoy Y- V.- vo \ - \ q. > - q.
(CXM) (NOR)



http://dx.doi.org/10.29252/jarums.19.2.5
https://ejournals.arums.ac.ir/jarums/article-1-1657-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-04-19 ]

[ DOI: 10.29252/jarums.19.2.5 |

VWWAA ol P9 o ledbs ;[o.m..\.)'}i 093

Judl S g e sle olSiuls alxe VAY

Dhaka, .
Rashed [14 Y--7¥Y-\\ Y3 - PY_. _ Ve . /P—YY _
[l Bangladesh (CN) /
Yooy dA - N7 EAY - Ve /¥ dA/F -
ShuklaDas . )
[v] Delhi, India YoeA Ad - YN - Ve AD/A v/d -
Y..q £ - ) Y1/ - v Aa/e /Y -
(CTX)
Huu Dat Hanoi
allo IR ANE V.- - \ V.- V.- vq qy
Tran[v1] Vietnam
Various
Mercy [vY] regions of YooY¥e- 133 - - (NOR) - - Ve -
Kenya (CRO)
Mandal
Puduchery, PooAXa- \of s/ Y v/v - - . V#/4 .
[vy] India (CRO)
kumar Kar . )
€] Odisha, India Y- ¥d Voo - .- Voo \-- .- Ve
Sjolund-
Karlsson Haiti Pelevay wy - - - Ve Ve -
[ve]
Yo \A _ . _ Ve _
Eibachl
[vo] Ghana Yoy Y /Y - /v - 92/ AV/A - 9\
Y sY d/¥ - qA/E - \e- a5/A - qy
Yy ) Y aA/d _
Guinea
DR Congo Yo ve o/ \A/E av/e _
Smith [v#] Togo Yoy-vay v 9-/d Voo -
lvory Coast Y YA Ve agss .
Mozambique V.
Yaryay v V.- \-- \e- \- AN -
(CRO)
Gupta[y] Nepal Yy ¥\ \e- - 7/€0 - - \e- 7/€0
Shrestha
Kathmandu, Yoy vy Voo A VA 3. \-- V.- Ve
[vv] Nepal (CTX)
Yy YA \-- ¥o (274 - Ve - - -
Yoy As qy ey O¥/d - 45/d - _ _
Uppa [YA]  North India
YE oY ag/y Vv dY/A - 95/y - - -
Y10 Y- ar/q £V/e od/Y - qE/¥ - - -
[va] s, ol \WAE Ve j V. V.. B
V] s Z5 W VPAY Y- \e- Y 70 Ve s YA R
[¥-] po, ol \WAY YY- - _ V.. V. B
\PAY ra \-- - \-- v -
ool ol
ok \PAA \Y \-- _ \-- v _
5 Ol
[¥\] stalyen 1¥A4 \- \-- - \-- Ve -
Ol sl
V- ¥d \-- - \-- \e- -
(=\-+)
ol ol !
[¥¥] il ¥4 Yraq &5 - . d/E - b/ 10/ -
sl
[P als ol V& ol ¥4 71 X q1/A ag/y \4/¢ -
(CFM)
Sliasl «ol
u.»b.bl.;.b (V) O )
5 Ol 1y £A oF/¥ ry/q IAV/ V4 7.8 _
[ve] (CRO)
Ol oly

* CEP: Cephalosporin agent, including CFX, Cefoxitin; CTX, Cefotaxime; CN, Cefalexin; CXM, Cefuroxime; CRO, Ceftriaxone; CFM,

Cefixime

Ap, Ampicillin; Cip, Ciprofloxacin; E, Erythromycin; I, Intermediate; MDR, Multidrug resistant; NA, Nalidixic acid; NOR, Norfloxacin;

OFL; Ofloxacin; SXT, sulfamethoxazole-trimethoprime; Te, Tetracycline; TMO, Temocillin
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