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Distribution and Antibiotic Resistance of Vibrio vuinificus
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 1isolated. 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 antibiotic resistance was observed against streptomycin(15.3%), cefazolin(@5%), cephalothin(8.3%),
amikacin(8.3%), cefoxitin6.7% 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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Fig.1. Sampling sites for the isolation of V. vulnificus in Incheon coastal area.
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Table 1. Oligonucleotide primer sequences used in this study.

. . , Amplication
Gene Primer Sequence (5° — 37)

_ size (bp)
vWhA vvh F  TTCCAACTTCAAACCGAACTATGAC 205
vvh R ATTCCAGTCGATGCGAATACGTTG
viuB viuB F GGTTGGGCACTAAAGGCAGATATA _
viub R CGGCAGTGGACTAATACGCAGC
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Ortho-nitro-phenyl-galactoside (ONPG), gelatinase, amygdaline, oxidased| X &
o] okA]l Hl2S W on lysine decarboxylase 76.7%, ornithin decarboxylase 45.5%,
Indole 98.3%, glucose 98.3%, mannitol 91.7%7} U$AS HFT =3 arginine
dehydrolase, citrate, urease, Inositol, sorbitol, rhamnose, saccahrose(ﬂ]L BE o]
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Table 2. Biochemical characteristics of V. vuinificus isolated from Incheon coastal

Biochemical tests Result (%)
Ortho-nitro-phenyl-galactoside(ONPG) +%(100.0)
Arginine dehydrolase(ADH) -"(100.0)
Lysine decarboxylase(LDC) + ( 76.7)
Omithine decarboxylase(ODC) + ( 45.0)
Citrate(CIT) - (100.0)
HoS - (100.0)
Urease(URE) - (100.0)
Tryptophane deaminase (TDA) - (100.0)
Indole(IND) + ( 98.3)
acetoin production(VP) + ( 6.7
Gelatinase(GEL) + (100.0)
Glucose(GLE) + ( 98.3)
Mannitol(MAN) + ( 91.7)
Inositol(INO) - (100.0)
Sorbitol(SOR) - (100.0)
Rhamnose(RHA) - (100.0)
Saccharose(SAC) - (100.0)
Melibiose(MEL) - (100.0)
Amygdaline(AMY) + (100.0)
Arabinose(ARA) -(98.3)
Oxidase(OX) + (100.0)

. positive reaction, . negative reaction.
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Fig. 2. PCR amplification of vvAa and viuB gene.
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Table 3. Isolation rates of V. vul/nificus in Incheon coastal area

Specimen No. of sample No. of isolated (%)
Shellfishes 3,181 148 ( 4.7)
Fishes 75 5(6.7)
Estuarine water 792 98 (12.4)
Sediment 254 59 (23.2)
Total 4,302 310( 7.2)

* Number of positive/number of sample.
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Fig.3. Correlation between isolation rates of V. wulnificus and mean temperatures of
sea water in Incheon costal area during the periods form Mar. 2004 to Nov.
2006
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Imipenem, Tetracycline, Sulfamethoxazole/trimethoprim 98.3% 1 %+
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Bt (Table 4). 17.1%

Hl B 2] e #| &3 AR tetracycline | dAA1e] Fol7 A= a1 9l e Sanford tetracycline
3} cephalosporin Chuang =& V. vulnificus 79 # 5.l cefotaxim
¥} minocline PR A A B
2l¥l w5 o] ARE AA edo] B AoR yERgon ] 2 1t cephalosporin
ARl Cefazolin(42.3%) 2 Cefoxitin(36.6%) Aminoglycosides Streptomycin(40.6%) |
WA wro kA wdth Vounificus 749 2842 AHE = tetracyeline(98.3%),
chloramphenicol(95.0%), ciprofloxacin(95.3%) 52 2% ¥ A4S Ko ATAR AME
7Hede Flskth gt Ag dAdREd TR FE Tl WS Ve =
gAaA el EH7 A48 AYom® V. parahaemolyticus= 2 #ol7F itk wkad v,
vulnificusv= ampicillin, ticarcillin, cephalothin 12%, 10%, 2%
ol Wk Qg R-eldFEE 3 R ApA
AR Fo 2] WWA-E ampicillin 3.3%, ticarcillin 5.0%, cephalothin 8.3% = #o]7}
A AT,

olZ Q& Ao FFE vH F Ak $H7F ATIEHL A , AP A&
e WAl #Ed A5 9 934 An LA B8 FA4A UAE 59
71odet= 1@ el dig qrEo] A o] Fox o & Zo|r)

Table 4. Antibiotic susceptibility of V. wulnificus isolated from Incheon coastal area.

L . Percentage
Artimerotial 29t gop Antimicrobial agent Resistant Intermediate  Susceptible
penicillins ampicillin 3.3 50 91.7
ticarcillin 5.0 100 85.0
B-lactams/B-lactamase ampicillin/sulbactam 1.7 0.0 98.3
inhibitors amoxicillin/clavulanic acid 00 8.3 917
cephalosporins
1st generation cephalothin 83 16.7 75.0
cefazolin 85 42.3 49.2
2nd generation cefoxitin 6.7 36.6 56.7
cefotetan 5.1 8.5 86.4
3rd generation ceftriaxone 0.0 5.1 U9
cefotaxime 1.7 10.0 88.3
4th generation cefepime 5.0 3.3 91.7
carbapenem Imipenem 1.7 0.0 9.3
aminoglycosides streptomycin 15.3 40.6 41
kanamycin 1.7 30.0 68.3
gentamicin 0.0 5.1 4.9
amikacin 8.3 6.7 85.0
quinolones
1st generation nalidixic acid 6.7 3.3 90.0
2nd generation ciprofloxacin 17 3.3 95.0
others tetracycline 1.7 0.0 9.3
sulfamethoxazole/trimethoprim 0.0 1.7 98.3
chloramphenicol 0.0 5.0 9.0
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3. Ampicillin/sulbactam,
Imipenem, Tetracycline, Sulfamethoxazole/trimethoprim 98.3% | %+
45 19l Giprofloxacin, (95.0%6), Chloramphenicol(95.6%), Ceftriaxone(94.8%), Gentamycin(94.9%6) =©.
2 Ukt Cefazolin(46.3%) Streptomycin(40.6%), Cefoxitin (36.6%),
Kanamycin (30.026), Cephalothine(16.7%6) . Aminoglycosides 19!
Streptomycin(15.3%) , 1 Cephalosporin Cefazolin(85%), Cephalothin(83%), 2 |tj
Cephalosporin Cefoxitin(6.7%), 1 1l Quinolones Nalidixic acid(6.7%) o2 WA <
¥ tH(Table 3). 17.1%
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