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Distribution and Antibiotic Resistance of Vibrio vulnificus

isolated in Incheon Coastal Area
Kyoung-Wha Hwang « Bo-Young Oh * Young-Woo Gong * Jae—Mann Lee

Jong—-Myoung Go * Yong-Hee Kim
Incheon Institute of Health & Environment, Shinheung-dong 18-4, Jung-gu, Incheon 400-102, Korea

Abstract

We investigated the distribution and drug susceptibility test of V. vulnificus isolated
from environmental sources in Incheon. In this survey, total 4,302 samples were
obtained from different sites of the Incheon coastal area during the periods from
march 2004 to November 2006. Among the 4,302 samples, 310 strains were
isolated. The isolation rates of Vibrio vulnificus from fish, shellfish, estuarine
water and sediment were 6.7%, 4.7%, 12.4% and 23.2%, respectively. The highest
isolation rate was 14.6% in September and in spite of low temperature the
isolation rate was 5.1% in November. The highest rate of antibictic resistance was
cheerved againgt strepioyar(15.3%), oefardin®@5%, ceptelathin®3%), amikacin(8.3%), oefaxitid6799 and
nalidixic acid(6.7%). Seventeen percent of isolates were observed to be resistant to two or
more of the antibiotics tested.
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V.vulnificus®l 98 2540 & A
A 874, tetracycline,
chloramphenicol®] 3, ampicillin®} 34t}
FAAI
cefoperazone, cefomandole ZFAol W
& gAAZ wasz Yoh'¥

B AFqAE 20043-2006 32 IA
A9 sggHANAN B} V. vuinificus
31038 MACE V. vulnificus® BEE
Av Rz, AAdFe FAA ZFeE A
< 539 WAAEE vetstanzt gt

quinolone Al

cephalosporinA] moxalactam,

O. A7y

1. W3FF £4

20043 39EE 20069 11€7kA] AR
AA GG 3 NGz FEIL, o8 ¢
A 16704 AR o2 pro] o f, ZAF, 3
¢ 2@ MEgA F 4,302744] /HHES AH
qct. Zhzke] AFHA AL Fig. 1o Yehf
Ao}, V. vuinificus BAERZE % A3
Hoz AHeujxli= Thiosulfate Citrate
Bile-salt Sucrose(TCBS, Difco, USA) ¥
W& AMSste =Ae] FZ(sucrose HIE
)L B F, V. vulnificus 7} 4=
23 tsiA 1% NaCle] Ad7l€ Nutrient
Al R(NA, Difco, USA) A&ttt

_56_



e ac
.ﬁ’\) @ Ganghwad
o
& B gun:

Basngnyeongdo
Daechungdo
Muuido
Youngheoungdo
Sindo
Dukijukdi

e
]
&
-
k-
#

Fig.1. Sampling sites for the isolation of V. vulnificus in Incheon coastal area.

Table 1. Oligonucleotide primer sequences used in this study

) ; Amplication
Gene Primer Sequence (' — 3) .
size (bp)
vvhA vvh F  TTCCAACTTCAAACCGAACTATGAC 205
vvh R ATTCCAGTCGATGCGAATACGTTG
viuB viuB F GGTTGGGCACTAAAGGCAGATATA .

viub R

CGGCAGTGGACTAATACGCAGC

2. Az FAAE 2 Multiplex PCR

A

Ewing!®¢] w47} Bergey's manual of
systematic bacteriology'”ell we} Z}%
Ase Algg HAAER F1E ABREY
API 20E kit(bioMeriux, France)& A}&3}t
o V. winificus2 HFER), 4L 3oL
Egh #1549 785 ALE cytolysin-
Az whA)$t  siderophore
receptor Ao BA3E viuB FAA §
Yol tHE polymerase chain reaction(PCR)
& AAEATHTable 1)."® 2188 primer
& Table 13 23, PCR 922 AL 94T
A 587 WASIA 94T 1%, 58T 1%,
72C 187 308 wr&Eg F 72CoA 5&
7+ BAstd 4T AXE g A7N9%E
o2 FEANES AT

hemolysin
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3. FAA B AE
gAe] g 7442 Clinical and
Laboratory Standards Institute (CLSD]

Wel wal daz Fibdez AAES
¥ Nutrient  Agarell SFElgd
V.vulnificus 3Ee dH7  MHBMuller

Hinton Broth, Difco, USA)el McFarland
No. 0.57} H&=% dgsgitt. Heoz o
M-S B3 MHAMuller Hinton Agar, Difco,
USA) ®ix] ¥¥eo} Z1% ulg the A9
1087 83k & 34| disc(BBL, Becton
Dickinson)& €8 ¥3ith PlateE 37T
A 24X Wi & AAEe] A71E m o
92 A3 CLSI 7139 w2t #A4sg
. B Ahd Aed FYA txrae
Table 4} Zo] & 21%S AT
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1. 43183 54 9 Multiplex PCR 2%
Ortho-nitro—-phenyl-galactoside
(ONPQG), gelatinase, amygdaline, oxidase

d RE o] ¢4 W& wGoewH,
lysine decarboxylase 76.7%, ornithin
decarboxylase 45.5%, Indole 98.3%,

glucose 98.3%, mannitol 91.7%7} ¥R

8|

B}, £§, arginine dehydrolase, citrate,
urease, Inositol, sorbitol, rhamnose,
saccahrosedl&= BE o] AW R
(Table 3). API 20E9|M V.wvulnificus %73
o2 Jeid RE #FFo dEA vadst
viuB A2 F¢le] g multiplex PCR 4
A4 205bp(rvad)dld] WEE BT,
50.0%% 505bp(viuB)olx R=gE JERNS]
tHFig. 2).

Table 2. Biochemical characteristics of V. vulnificus isolated from Incheon coastal

Biochemical tests

Result (%)

Ortho-nitro-phenyl-galactoside(ONPG)
Arginine dehydrolase(ADH)
Lysine decarboxylase(LDC)
Omithine decarboxylase(ODC)
Citrate(CIT)

HzS

Urease(URE)

Tryptophane deaminase (TDA)
Indole(IND)

acetoin production(VP)
Gelatinase(GEL)
Glucose(GLE)

Mannitol(MAN)

Inositol(INO)

Sorbitol(SOR)
Rhamnose(RHA)
Saccharose(SAC)
Melibiose(MEL)
Amygdaline(AMY)
Arabinose(ARA)

Oxidase(0X)

+2(100.0)
-2 (100.0)
+ ( 76.7)
+ ( 45.0)
- (100.0)
- (100.0)
- (100.0)
- (100.0)
+ ( 98.3)
+( 67
+ (100.0)
+ ( 98.3)
+ (917
- (100.0)
- (100.0)
- (100.0)
- (100.0)
- (100.0)
+ (100.0)
-(98.3)
+ (100.0)

3 positive reaction, ® negative reaction.

Fig. 2. PCR amplification of vvh and viuB gene.
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Table 3. Isolation rates of V. vuinificus in Incheon coastal area

Specimen No. of sample No. of isolated (%)
Shellfishes 3,181 148 ( 4.7)
Fishes 75 5(86.7)
Estuarine water 792 98 (12.4)
Sediment 254 59 (23.2)
Total 4,302 310(7.2)

* Number of positive/number of sample.

2. N84 V. vulnificus® ¥X

20033 394EH 20063 11¥€7# ¢
HAAY (A#E 71HE 4,30278 FNA
2289 V. vulificus d5FE 31052
7.2%8 EYEE HSHTable 3). ©|&
7HHE FFEE FESNY AnEd, Ay
ANA 59F(23.2%)F 7% Wo] EHY
on, 3HF 98F(12.4%), AAF 5F
6.7%), ZNF 148F4.7%)7F EAHA
o & K9 V. vulnificus &3
HlasRd, AL 7.2%5 At
A 26.29%%, At AgGUdde] AR
9 100275 the #2gd Wtew, AL
FaL NG EIAg 34%° o e
Ao g byt

B 72", AddA E=E VW
vulnificus 3105 % AHAA 5952 7}
F Wol EHHATH AUEHel V.
vulnificusl 9% AA 7AEELE FLE +
Atk AHoA olEdd Wi AHF U
o] Zasith AR, AL Ade] F L
2ol gla FAAE AFH) 22 AEA
9l FFo= Q3 V. yulnificusd| =&E
7187} &g 2o gy AA $x @
Aol ol AL el WL At
gdajgtes olE AHo] V. vulnificus?)
WE7l & AoE ruda Qi age
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2, A4 EHAHEN d% V. vulnificus®
A& A& A4 ZTUEHF AA 7o)
878 Aog BT

3. ¥'8 V. vulnificus®} £¥

4o 33 EHgLES FHEY
V. vulnificus®] BX & AHEY e
7t BT 6.6CTU 3EHE £=7 AF3
o dFexrt 2etdsE EEo FUt
stz JFeEsh 22.9TQ 999 &
o] 14.6%2 7HF E}od, HF2Est
HE 102TYU 11¥  sgd=E 7
vulnificus®) ¥ &°] 51% HUG
(Fig.3). 9wt¥ o2 V. vulnificusd AE
o F23 9L A FFA/E 2%
7t 42 984 g 28y, B 444
3 PYFLE7} 66T 39RH, HF &
T 7} 10.2C¢l 11€6 = V. vulnificus7t
Balgo] ALAXNE V. vulnificus7t AE
3t gle AeZ Jgwth oy e
=7F 17CelEd 383 4d¥de V.
vulnificus7t 2857 ke Q709
20C7F dolXe 79z ol AEHYI
Al&stel 10Cels7 He 108 F¢ o
Fole #o) AEHA gAutn & AH?
o= o2 ZA7%E et
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Fig. 3. Correlation between isolation rates of V. vulnificus and mean temperatures of sea
water in Incheon costal area during the periods form Mar. 2004 to Nov. 2006.

4. FAA Z+4 AA

A e Ages @ A% W B2
A8 B9 A= Ampicillin/sulbactam,
Imipenem, Tetracycline, Sulfamethoxazole
/trimethoprim®. oJ& A A= EF 98.3%
8] Zr4¢& B Ciprofloxacin,(95.0%),
Chloramphenicol(95.6%),  Ceftriaxone(94.8%),
Gentamycin(M. 902 VKT 555 e
Cefazlin(46.370°) 7P ¥3%°™  Streptomycin
(40.6%), Cefoxitin (36.6%), Kanamycin (30.0%),
Cephalothine(16.7%) <ok 7V & Wis
121 A= AminoglycosidesAlS! Streptomycin
(15.3%)°1%1aL, 1AtR  CephalosporinAl$l
Cefazolin(8.5%), Cephalothin(8.3%), 2A4|t)
Cephalosporin Al¢l Cefoxitin(6.7%), 14
™ QuinolonesAl¢! Nalidixic acid(6.7%)<
o2 YAE BtKTable 4). 344 sht =
= 1 olde] oAl giE WAL el Ae
17.1%%3t}. HEZ e HEZF X|goll=
tetracyclined] Al Foyl BAST glom
Sanford$-&- tetracycline®} cephalosporin®]
S-S BRI Y Chuang®s-8 V. vulnificus
AEH R cefotaxim® minocline®! HFAME
o] B3] FFEANl dsanrt dodn
P B dpexe BEE 75 gREe) A}
| PR Aol w2 o' UeRtom, 14)

Chet ME3 X H223 45

the} 24 cephalosporinAl?! Cefazolin(42.3%)
2 Cefoxitin(36.6%)3} AminoglycosidesAl3]
Streptomycin(40.6%)9l ¥l&2 F& AeAdS
RIS Vvuhnificus 79 NEAZ AFH=
tetracycline(98.3%),
chloramphenicol(95.0%),
ciprofloxacin(95.3%) %9 ¢+ =& 44
& ¥ XEAZ AT ES ERlEith
AT AS dAEYEFEY SRR EF
A Ude UehlE SRS R/ @A
AQowW® V. parahaemolyticuss & o]z}
AR W, V. vdnificuss  ampicillin,
ticarcillin, cephalothin®ll & Z+zk 748
TF7} 12%, 10%, 2%2) ¥ha e adTe
359 A BF o] gl Aoz e
0 B d747 sARETFAe WS
ampicillin 3.3%, ticarcillin 5.0%, cephalothin
8.3%sH= Atol7t itk YA ALgS F7t
2 FASAT P AT U 43 9
e Fu glen, o2 Asf AAe] IS
v ¢ Qlvke 27t AVlEa vt aE
2, YARAE sixe WAl £
H e A g3 Mg Al BE F
A WA g5 7lodks AEeld ug
Trgol §HA elFojziol & Holrt.
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Table 4. Antibiotic susceptibility of V. vulnificus isolated from Incheon coastal area.

C . . Percentage
Artimicrohizl agert gop Antimicrobial agent Resistanl Termediate  Susceptibic
penicillins ampicillin 33 5.0 917
ticarcillin 50 100 85.0
B-lactams/B-lactamase anpicillin/sulbactam 1.7 00 98.3
inhibitars amoxicillin/clavulanic acid 00 83 9L.7
cephalosporins
1st generation cephalothin 83 16.7 750
cefazolin 85 42.3 492
Znd generation cefoxitin 6.7 36.6 56.7
cefotetan 51 85 86.4
3rd generation ceftriaxone 00 51 M9
cefotaxime 17 100 83.3
4th generation cefepime 50 33 917
carbapenem imipenem 17 0.0 98.3
aminoglycosides streptomycin 15.3 406 4.1
kanamycin 1.7 300 68.3
gentamicin 00 5.1 A9
amikacin 83 6.7 8.0
quinolones
1st generation nalidixic acid 6.7 33 200
Znd generation ciprofloxacin 17 33 95.0
others tetracycline 17 00 98.3
sulfarmethoxazole/trimethoprim 00 1.7 9.3
chloramphenicol 0.0 50 9.0
v.2 2 (23.2m% 718 ®el EHHANLH, s

20043 3¥€5H 20063 11¥€¥71%] <
AARMA Y g, A, AR/, ZAF F
4,302719) A& AMFsd HAY A
310579 NsAA V. vuinificus?t A&
Rew, o5 Tl gk AlEE, AFAE
BEYXE ZARBIYYE T3 anpicillin, ticarcillin,
ampicillin/sulbactam,  amoxicillin/clavidanic  acid,
cephalothin, cefazolin,  cefoxitin,  cefotetan,
ceftriaxones & 215579 A 2154 NS

ANBISI

1. N8Y¥Z V. vuhnificus X8 Ry
Zgg  314F  7M&H

’

Al 59F
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987(12.4%), RAF 55F(6.7%), ZNF
1485(4.7%)7} Ze =AU rt.

2. N718 V. vulnificus®l EX$ 52
T BAE H¥RY HF2ETt 6.6TO
AR 3ERE FAEHI AREA 2=
7t &3dFE HEEC) FUkEI H7E
2%} 22.9T<2 99 AEE /M =
gton, g0 10.2TCe 11¥ 37t
2 BY=E ATt

3. gAA AN AEges 3 278 M =
2 7ZAede B FAAE Ampicillin/
sulbactam Imipenem Tetracydine, Sulfamethoxazole
/trimethoprimZ )& A= EF 98.3%
9 Z44e =AWk Ciprofloxacin,(95.0%),
Chloramphenicol(95.6%), = Ceftriaxone(94.8%),
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Gentamycin(94.9%)&22 UERtT. $5%= WA
2 Cefazolin(46.3%)°] 7F¢  &3teH
Streptomycin(40.6%),  Cefoxitn  (36.6%),

Kanamycin (30.0%), Cephalothine(16.7%) <°131

g R B O WE B A
AminoglycosidesA¢]  Streptomycin(15.3%)°1Q

3, 1Al CephalosporinAlQ! Cefazolin(8.5%),
Cephalothin(8.3%), 24t Cephalosporin  Al§1
Cefoxitin(6.7%), 1Al QuinoclonesAl]
Nalidixic acid(6.7%)o2 WAES HIT
(Table 3). &4A] T T 1 o] o4
o tis} WS vebd AL 17.1%3Ah
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