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Molecular characterization and antibiotic resistances of Vibrio cholera O1 strains isolated

from Jiangsu province
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[Abstract] Objective:To analyze the molecular characteristic and antibiotic resistances of Vibrio cholerae O1 stains in Jiangsu
province in 2010,and provide laboratory evidence for the clinical analysis and treatment of cholera. Methods: V. cholerae O1 strains in
Jiangsu province in 2010 were analyzed by virulence genes,sequence analysis of ctxB gene,antibiotic resistances and PFGE. Results: All
strains were positive for ctxA,ace,zot,toxR,tepl,ompU,rtxC,tep A™, hlyA™. They were also identified as harboring the classical ctxB
genotype based on amino acid residue substitutions. They exhibited fully sensitivity to gentamicin,norfloxacin and ciprofloxacin,while
they were all resistant to sulphamethoxazole/trimethoprim,streptomycin. The PFGE profiles of Notl showed a single banding pattern
among 15 isolates,except VC201014. Conclusion: A single clone of a V. cholerae strain was responsible for the epidemic caused by V.
cholerae O1 strains in Xuzhou,Huaian,Suqian, Nanjing during early September to late October in 2010, while there was another clone
which was responsible for the epidemic in Lianyungang in late August in 2010. The bacterium type of V. cholerae causing the epidemics
belonged to the atypical EL Tor variant. Gentamicin,norfloxacin and ciprofloxacin may be used for the treatment of this type of cholera.
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Figure 1 Distribution of the Ol-group cholera epidemics of
Jiangsu in 2010
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Table 1 Primer sequences used in this study
FH A B F19)F8(5'—3") P8R BN bp) 1B JGRIEE(C) FEAIE] (min) 252 30k
ctxA F CGGGCAGATTCTAGACCTCCTG 564 60 1 [5]
R CGATGATCTTGGAGCATTCCCAC
ompU F ACGCTGACGGAATCAACCAAAG 869 60 1 [5]
R GCGGAAGTTTGGCTTGAAGTAG
zot F TCGCTTAACGATGGCGCGTTTT 947 60 1 [6]
R AACCCCGTTTCACTTCTACCCA
ace F TAAGGATGTGCTTATGATGGACACCC 314 60 1 (6]
R CGTGATGAATAAAGATACTCATAGG
toxR F CCTTCGATCCCCTAAGCAATAC 779 60 1 [6]
R AGGGTTAGCAACGATGCGTAAG
tepl F TAGCCTTAGTTCTCAGCAGGCA 862 60 3 (6]
R GGCAATAGTGTCGAGCTCGTTA
tep AT BUTUAINE/RIET) up CACGATAAGAAAACCGGTCAAGAG 451 (BI/RFER) 60 1 [6]
Cl TTACCAAATGCAACGCCGAATG 620 (i HE)
El CGAAAGCACCTTCTTTCACACGTTG
Ry ACH BURIAIE/RIEE) El GGCAAACAGCGAAACAAATACC 481 (BI/RFEHY) 60 1 [6]
Cl GAGCCGGCATTCATCTGAAT
dn CTCAGCGGGCTAATACGGTTTA 727 ()
rtxC F CGACGAAGATCATTGACGAC 256 60 1 [7]
R CATCGTCGTTATGTGGTTGC
ctxB F GATACACATAATAGAATTAAGGATG 461 59 1 [8]

R GGTTGCTTCTCATCATCGAACCAC

(5 pg/F) ZFWE B(300 ng/F) AHER
(15 e/ b)) BEREZR (10 pg/Fr) DU (30 pg/h)
SRR (30 pg/F) . BRI AR ZRAEN K
BA A (ATCC25922) , 4 H8 32 [ It R RN SE 59 % bR fe
AEbr2s (CLSI) brife 74
124 5145 EE

% B8 PulseNet China Wi I R 2% o 28 &L 9K
PFGE tifEsr 8071k (L ERLINEZ: Not | BT,
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B A% (Version 4.0, Applied Maths /A 7], 38 [E ) Ab#
RHAEIALLL - 27 (UPGMA ) 265347
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Table 2 Detection of virulence genes in Vibrio cholerae O1 strains in Jiangsu

I3 01 B tepA hiyA
Wik HiIX. SR . ctxA ompU zot ace toxR tepl rixC

AEffy ML s s (EL/CL) (EL/CL)
O1 FHERLEES /M 2sbk(15 BR) 2010 sl s /&% /b1 + + + 4 + o+ EL EL
SN S B 2010 kT ARTPAN O RERE - - - - + o+ - EL
99007 1999  FERTH BE NI + + + o+ + + + EL EL
96013 1996 FMH mF NI+ o+ o+ o+ - 4+ 4+  EL FL
860118 1986 Rk J1 ST 511 + o+ o+ o+ o+ o+ EL EL
860220 1986  FEiETH wBE ML 4+ o+ o+ o+ o+ o+ EL EL
83079 1983  mgETT mEF O M o+ o+ o+ o+ 4+ EL EL
81643 1981 M B /M + + + o+ + + + EL EL
79488 1979  FHMT B Mt + + + o+ + + + EL EL
65048 1965 HnWm  BEF OB o+ + o+ o+ o+ o+ o+ EL EL
642375 1964  4HVLTT g M + + o+ o+ o+ o+ o+ EL EL
64033 1964 M BHE A + + + o+ + + + EL EL
63056 1964 ki B it + + + o+ o+ o+ o+ EL EL
Hajority MIKLKFGUFFTULLSSAYAHGTPQNITDLCAEYHNTQIYTLNDKIFSYTESLAGKREMAI ITFKNGAIFQUEUPGSQHID

18 20 30 4o ce 60 78 80
N16961(E1 Tor %%ﬁ&) {1975) MIKLKFGUFFTULLSSAYAHGTPQNITDLCAEYHNTQIYTLNDKIFSYTESLAGKREMAIITFKNGAIFQUEUPGSQHID 80
569B  (Classical ZHEBRI(1988) ..ottt i i i aee i c e e [ B 80
B EELAEIE S EIRCISTRI(2018) .. Heicinie o winie = sinini = wimioi = mimia o = sinin = Taiuis o aiminia  aine 88
990807 {1999) L i i e i eeemeameameam . L 88
926013 f1998) ccnwccsnmmesamnessmees sWass oees s dMe s S@EE Hicossomessmmas smms = sma s s ame s Tows s smms s swe 80
860118 L1986 . cmiminasimimeeaiosnssisnsamos s e s se s e s s@es s e s see s smee s sees e e s e s e s 88
8606220 L T 88
83079 £19B3Y cccnc-smmes oms s amees sma s = S = & AHs & SEES & SERS & SN S SEEE & DRE- S S - DRE S SR S SR - 88
81643 L I o I 80
79488 L1979 conms s smme s amn s smmn s sme s s aime s s s s emes s smes s ene s e s sEesssensssensseE: s egsssaa 80
65048 L T T 80
63056 I908) cinmccimmicames smme s sms s s omn e s oms e ms s s s e e s s 6 s sneessseeseessnssseesssoa 80
64033 L1960Y . o= mtimin e misin = s = =) = e = e = =i = i e = (e e e i ) . ] = . e 80
642375 L O 80
Majority SQKKAIERMKDTLRIAYLTEAKUEKLCUWNNKTPHAIAAIL
98 1008 118 128

NH16961{E1 Tor %%ﬁi) {1975) SOQKKAIERMKDTLRIAYLTEAKVEKLCUWNNKTPHAIAAI 128
569B{Classical HETR) 128
1R EALEIEN B (1555) 120
990807 128
26013 120
860118 128
860220 120
83079 120
81643 128
79488 120
65048 128
63056 128
64033 120
642375 128
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Figure 2 Amino acid sequence alignment of cholera toxin B subunit of Vibrio cholerae O1 strains in Jiangsu
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Table 3 Antimicrobial susceptibility profile of 15 Vibrio cholerae O1 strains
PrEEML k& HURE (%) A (%) Mt 252 (%)
G2 Pk A (AN) 93.33 6.67 0.00
PRRFEZ (GM) 100.00 0.00 0.00
R E (STR) 0.00 0.00 100.00
FHEE HAFE(C) 93.33 6.67 0.00
Tl 2 78T (SXT) 0.00 0.00 100.00
B-PH Bk AEHGEE(AMP) 33.33 20.00 46.67
MRS Wim b 2 (NOR) 100.00 0.00 0.00
RNV B (CIP) 100.00 0.00 0.00
KIFPIHEEZE HAEEE) 6.67 20.00 73.33
U7 PUFRZ (TE) 0.00 13.33 86.67
TR 1T E (DOX) 46.67 40.00 13.33

F 4 15 % 01 BERLNE M 25iE

Table 4 Profile of antimicrobial resistance of 15 Vibrio

cholerae O1 strains
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SXT. & J7 B i W ; AMP,
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Dice (Opt:1.50%) (Tol 1.5%-1.5%
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Figure 3 PFGE profile of Vibrio cholerae O1 in Jiangsu province



-1322- Moa B R R o o

55 35 &5 o W
20154F9 A

KR B R AR 1epA hlyA FED DL R IRIRFERIZERL
INEEFAHE rixCy TEXT ctaB M FESE BB, &
BT TRVR ) CTXB S IEER P51 5 1l U8 5 2% B ik
5698 [ CTXB ZILFRIT 1 56 2AHIA], Safa SRR
TE R AR S A SRR RFEE RLIN N, 12k
PR T 2002 4F 8 YR N [ 4 38 2 Bl S Aok
7 22 (i UE B SR R AR ) 2 A AE T AR
P T M H SRR AT, B 55058 i ]
B I & B, AR 1964 AR IZR bR E 4
M, AW EEHLER T 11 ¥Rk A A R A5
(1964—1999 4F ) iy JJy s g FLEE B AR R AR, &
PLAE 1996 4FF1 1999 4FE7T.95 44 70 B B9 B Akt AT
Jf B0 B IR FE R A LI A7 AE . FE B L AR
By, TLINVE & A AEE IR ST R IR AL R BN A 7
B B MOE 2 1 D) SR AR EA T AT . B
A B ) ) I 30 3% B Al LR 35 /R T 7R 28 LN
XFNHEEA BIR BT, (HR A SO HGE 78
Glm eI b, A AR RFCI R AR (M IR
IRHERY cixB), S TR PR BE 51 M i v BRI o 3
Z PR A R EE e

i REURSLI R, TTHAR 01 FEEGLIR
PIXT IR KR R 2 AT B 58 e Uk i st
PiAE R PO G RIGIT B S 259 X & 7 ik
W] k2 2R S8 AT 24 i PR b N sk e FH it 2 i A
R M55 0 7B 0] UL, BT A 1 B kR 34 2 it
2k, R 2535 & 3~6 Rl & | 2R ™ 5
W TL AR TR LAY K R FE A R, A B
HPiER,

A5 H PFGE 433 BRI 45 7w 2010 4R 19
15 BREENE 73 Bk A 14 BRAHBUE R 100% , 4 1 #RTE
VC201014 5 iR 14 BRAEMRANAEAE 2 55007 1) 22
St HHALBE N 96.15% , 45 RF B ,2010 4F 9 H
WIZE 10 A9, B IR AR L 16T
B AT O1 BEEEGLREN (fufh 1| BERLRE)
FIRE A IR R R TRAT , J8 THE LRI R LT
BLIRE B $Te 7% (PFGE 4 A &y KZGN1101.
CNO769)TENREP S LR Z AT, it A
FERLINE PFGE U4 £ (https: //219.141.175.205)
RIITIIAR 2 R PENG B 5 R AR 2 RS W FL A
S PENE VT AR ], $27R PR b A0 8 155 A 25 S TR) A 4
U8, BRI, RATEE 2 O1 FRERLIEN
(VC201014) 5 3R 15 B A IR B A 1, 2—ik
ST FORRENE 1996 4F AN 1999 4F 28 KL A4k J5
) Ryl E AL R FCRVE LN , (H2 PRGE 431437

SR RS 2010 4R AL 70 B ARAH LA
i, ANE TR — SRR W ARV IR 1Y O1 i
ALEETE F 2000 4F LORAE TR, (HAEREIE],
O1 FERIRFTR AR R T VFZRE KT AYRCE
FIRI, 26 LA 22 AL Getl Qe ity Ao 5 Atk
28-E /AR B R, AR SE B A T 9 A 250 A
JeA R = 1813 A R A AR XE AT 21 5% A AR
7o PRGE AR 10 BUBOR B “ Gebmifle” , BAT
AR RSP AN T B0, Al LUk BRAE S TR L 5 e
R 5 ML DIRTA T R A I LA s 735 7K-F 4 e
I H R AT SR s Js B0 28 . B I EL B gy
BT, BBt A VR E B AT TR L L B S e R A T
g It — LR THE QR IR R R
(5% k]

(1] Z&RUE, B B, E2E. JE 0170139 BEERLINA : i
5 B A 25 0] PR I, 2014,29(3) ;239
242

(2] HEE, B K JEHEE, % LZRE 0139 FEERLINER
Or TR AE L 25 Pk T[T ). b AR T BR R R A
2014,48(6) :456-460

[3] RME, B ¥, skEE, S TLIRAE 1999—2005 450
YR LR 24 1 g ) ZE IS ) . Vo5 98 By =
%#,2013,24(1):7-10

(4] DEERPOREN AL EELBHA T M. 6 It Jbat: A
R A= A, 2013 :75-95

[5] Chow KH,Ng TK, Yuen KY et al. Detection of RTX toxin
gene in Vibrio cholerae by PCR[J]. J Clin Microbiol,
2001,39(7).:2594-2597

[6] Fields PI,Popovic T,Wachsmuth K,et al. Use of poly-
merase chain reaction for detection of toxigenic Vibrio
cholerae O1 strains from the Latin American cholera epi-
demic[J]. J Clin Microbiol,1992,30(8):2118-2121

[7] Goel AK,Jain M, Kumar P,et al. Molecular characteriza-
tion of Vibrio cholerae outbreak strains with altered El
Tor biotype from southern India [J]. World J Microbiol
Biotechnol ,2010,26(2) :281-287

[8] Rivera IN,Chun J,Huq A, et al. Genotypes associated with
virulence in environmental isolates of Vibrio cholerae|[]].
J Appl Environ Microbiol,2001,67(6) :2421-2429

(9] #& e,k 1,25 N5 B O1 B El Tor #HLIK
R RE VR R B 2 ST TS (D], AR RAT R e AR A
2014,35(5).573-575

[10] Ang GY,Yu CY,Balqgis K,et al. Molecular evidence of
cholera outbreak caused by a toxigenic Vibrio cholerae
O1 El tor variant strain in Kelantan,Malaysia[J]. J Clin
Microbiol ,2010,48(11):3963-3969



535 4555 o W

20154F9 H i

JRAE TR 2010 47 O1 AR ALBEE 73 B bR IR = R ik 704

-1323-

[11] Safa A,Nair GB,Kong RY. Evolution of new variants of

[12]

[13]

Vibrio cholerae O1[]J]. Trends Microbiol,2010,18 (1):
46-54

Tran HD,Alam M,Trung NV, et al. Multi-drug resistant
Vibrio cholerae O1 variant El Tor isolated in northern
Vietnam between 2007 and 2010[J]. J Med Microbiol ,
2012,61(3).431-437

Ghosh-banerjee J,Senoh M,Takahashi T,et al. Cholera
toxin production by the El Tor variant of Vibrio cholerae

01 compared to prototype El Tor and classical biotypes

[14]

[15]

[16]

[1]. ] Clin Microbiol,2010,48(11) :4283-4286

PR, TE, Tk J1,%. 1961-2010 4EHE O1 B

El Tor BUETLINE =Btk cixB A1 rstR FH R[],

AT R4 4R 2014 ,48(6) : 461-465

T OE I T, % ZEN RS RS

BB GIRGIR A [T]. B ERIR 225 . A SRR

2215 ,2014,34(6) :820-825

2= M, AR, O, AF. AT R AR R L

PulseNetChina[ J]. $&555 Hill ,2012,27(2) : 88-92
[FEEE] 2015-03-24

S S S 0 S0 G 0 S S0 S SO G0 O G U S o S VG WU S G 0SS GG A W G VAL GG VU G0 O W VUL GO VU WP VS W W S VS WOV S WDV SV SV Sy

(EBE% 1312 R)

(3]

(4]

(5]

L AR A S SR A T[], rh [ 25 Pioe 5 3 B AR A
2011,25(6):547-550

Gupta K,Gupta A,Gupta PK, et al. Dexmedetomidine pre-
medication in relevance to ketamine anesthesia:A
prospective study[J]. Anesth Essays Res,2011,5(1):87
Xu GH,Liu XS,Yu FQ,et al. Dreaming during sevoflu-
rane or propofol short-term sedation:a randomised con-
trolled trial[J]. Anaesth Intensive Care,2012,40 (3):
505-510

Deakin JEW, Lees J,McKie S,et al. Glutamate and the
neural basis of the subjective effects of ketamine:a phar-
maco-magnetic resonance imaging study[J]. Arch Gen

Psychiatry,2008,65(2) : 154-164

(6]

(7]

(8]

Chiu KM, Lin TY,,Lu CW, et al. Inhibitory effect of gluta-
mate release from rat cerebrocortical nerve terminals by
a, adrenoceptor agonist dexmedetomidine[J]. Euro J Phar-
ma,2011,670(1).137-147
Do SH,Park SJ,Shin HJ,et al. Dexmedetomidine increases
the activity of excitatory amino acid transporter type 3 ex-
pressed in Xenopus oocytes:The involvement of protein
kinase C and phosphatidylinositol 3-kinase[J]. Euro J
Pharma,2014,738(5).8-13
McVey JD,Tobias JD. Dexmedetomidine and ketamine for
sedation during spinal anesthesia in children[J]. J Clinic
Anesth,2010,22(7):538-545

(WFEH] 2015-01-14



