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ABSTRACT - Prevalence of toxin genes and profiles of antibiotic resistance in Vibrio vulnificus were investi-
gated for prevention of Vibrio sepsis and selection of effective antibiotics. A total of 23 V. vulnificus strains were iso-
lated from Vibrio sepsis patients, fish, and water samples collected from fish tanks in restaurants in Jeonnam province
during 2015-2017 period. Prevalence of toxin genes including, RtxA, viuB and vvhA were assessed and susceptibilities
to 15 different antibiotics were determined. As a result of the toxin gene profile, the RtxA4 toxin gene was detected in
19 (82.6%) out of 23 strains, and vwhA and viuB toxin genes were positive in all strains. These results showed that V.
vulnificus tested in this study possessed at least one more toxin gene, and the toxin gene detection rate was higher than
in previous reports. Therefore, there is always a risk of Vibrio sepsis through eating fish or having contact with aquar-
ium water at seafood restaurants. Especially, it was deemed necessary to provide preventive education about Vibrio
sepsis for workers in such restaurants. The results of antibiotic susceptibility tests presented 94.4% resistance to cep-
oxitin antibiotics but all strains showed susceptibility to 14 kinds of antibiotics including chloramphenicol and tetra-
cycline. The currents antibiotic therapy using chloramphenicol and teteracycline against Vibrio sepsis was judged to

be useful.
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Materials and Methods

V. vulnificus ©5-= 2015358 2017
q ofFollA EEE 297, IH AT
3, HEE e HEF SRRy Egd
185, & 3¢5 WS R stk A3l AH8E ¥
vulnificus 7= HEZ L HEF FPdSAL S F3l
e A= -70°C WEe] BaEoe] AeH, By
+TE 1%-NaCl i TSB (tryptic soy broth, Oxoid,
London, England)®ll &38te] 37°Col|A] 24417k 33] uj%F

Antibiotic Resistance in V. vulnificus 7
skl A 2/dst skt

ekl ARSI

BAE FF7F V. ovulnificus 4792 A &21sH7] ¢35}
of Astst 585 AT 1%-NaCl gHr TSBolA A
s} @ A gk wWFo]E TCBS (thiosulfate citrate bile-
salt sucrose, Oxoid, England)dj#]ol| & =2s}e] 37°C
oA 24A17F wi ettt M F AT SRS A st
Chromagar Vibrio agar (CHROMagar, Paris, France)] =
Zate] 37°Col|A] 24417 v ek & ek Jehs Mdest
o] 1%-NaCl ¥ TSA (tryptic soy agar, Oxoid)°l]l AltH
ST TSA wiAolA = FelE & 7 F=hs A
g5l DensiCHEK instrument (Biomerieux, Marcy-
I'Etoile, France)® ©]&3}] McFarland No. 0.62.2 &
ato] HEFAS AxsAth HETNS Viek GNTH=0)
HE3 5 Vitek2 system (Biomerieux)S ©]&3to] I
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Conventional PCR

V. vulnificus &5-2] 52742 Z siderophore receptor
gl TA3t= viuB A} resiniferatoxing £H] 3=
RxAd 7S B R st 52782 5 viuB
AZ AES 93 primer Y714 E9S Bhattacharyya®] =
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database (HQ391952-HQ391988)E HI® 2 Z primer-blast
(https:www.ncbi.nlm.nih.gov/tools/primer-blast)=. A $+ A
714 E8& ]85 th(Table 1). PCR primer= GenoTech

Table 1. Primer sequences for detection of Rtx and viu toxin gene in Vibrio vulnificus

Toxin gene Primer Sequence Amplicon size (bp)
Ricd Rtx-F 5°-TCG AAT ACC ACA GCC GTA GC-3° 470
Rtx-R 5'-CAC CAT TAA CGC GAG AGC AT-3°
. viuB-F 5°-GGT TGG GCA CTA AAG GCA GAT ATA-3
viuB 505

viuB-R

5-'CGG CAG TGG ACT AAT ACG CAG C-3°
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(Daejeon, Korea)ll 2]Z|3le] $4d315.2™, PowerChek™
2X Premix III strip kit (Kogenbiotech, Seoul, Korea)S ©]
L3l Agsth PCR W2 SimpliAmp™ Thermal
Cycler (Applied Biosystems, Singapore)E ©]-8-3F 95°C
oA 1087 RS & 95°C 30%, 58°C 30%, 72°C 60
%5 303 WHERE § HFHOo® 72°ColA 1027F PCR
S AAXFAY. Vo vulnificus 452 SAFAAE Sels)
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Real-fime PCR

V. vulnificus 2] whAd S2FAAE 21317 93
PowerChek™  Vibrio  4-plex  Real-time PCR kit
(Kogenbiotech, Seoul, Korea)E ©]-&3lo] #2135} th ABI
7500 Fast Real-Time PCR System (Applied Biosystems,
Foster city, CA, USA)S A3l 50°CollA] 2%, 1 cycle,
95°CellA 103, 1 cycle §H&AIZ1 F, 95°CelA 15%, 60°C
oAl 6025 40 cycleS WHESAIHTE A A H= A 249
71520l wet Ct grol 33 olstollr FFo] uEhuts 4,
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3= Wol] w2l ASTNI69 card (Biomerieux)9} Vitek2
system= ©]§-3}] 3R B2l BIE V vunificus
F5 1%NaCl $H+ TSA (tryptic soy agar, Oxoid)ol| Bl 3t
= 3 e AZE HYseo] DensiCHEK  instrument
(Biomerieux)E ©]-&3}F] McFarland No. 0.62.2 &3}
o} & A Vitek2 system (Biomerieux)E |83}
o V. vulnificus 772 FBA TS APs o, 7+
T4, g 9 /g 9] A2 Clinical and Laboratory
Standards Institute (CLSI)2] 7150 whe} 34 &, A
o] A" FAA e FHE ampicillin, amoxicillin/
clavulanic acid, ampicillin/sulbactam, cefazolin, cefotetan,
cefoxitin, ceftriaxone, imipenem, amikacin, gentamycin,
nalidixic acid, ciprofloxacin, tetracycline, chloramphenicol,
trimethoprim/sulfamethoxazole 5 155 AHE-3lS T

Results and Discussion

V. wuinificus?] S2-8HX} 2

Aepds A9 ofF, SIf F5AF 2 SExpollA] &
2V vulnificus 237FE Vitek2 system= ©|-83} F
At A3 5V vulnificusZ S FE AT V. vulnificus
dFYol Bl 23750l thste] PCR Real-time PCR
& o] g3te] EafHANRNA, viuB, whA) A48 A5}

Table 2. Toxin gene profile of Vibrio vulnificus isolated from fish,
aquarium water at raw fish restaurants and patients

Strain Isolation source Toxin gene
RitxA viuB whA

1 Fish - +2

2 Fish - +

3 Fish + + +

o e

S hmmunk C * ¢

6 Patient-1 + + +

7 Patient-2 + + +

8 Patient-3 + + +

9 Patient-4 + + +
10 Patient-5 + + +
11 Patient-6 + + +
12 Patient-7 + + +
13 Patient-8 - + +
14 Patient-9 - + +
15 Patient-10 + + +
16 Patient-11 + + +
17 Patient-12 + + +
18 Patient-13 + + +
19 Patient-14 + + +
20 Patient-15 + + +
21 Patient-16 + + +
22 Patient-17 + + +
23 Patient-18 + + +

" - : Not detected.

2+ : Detected.

ATH(Table 2). PCR ARAAH T 2345 F 19¢7(82.6%)
oA 470 bp MEE &It Rixd H2FHAAE HAgh
ZAoR Yeigon, Ao AREE 23¢F B4 505
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o, 5252 T viuBet whd §AAE Heldel wE

T o] B 100% AEEAT 28y 54507 F
Rixd A= 317 E5350A Bed 2aFoAw 2
T AZEHRL oFollA EEE 34T T 177(33.3%),

>,\1



Table 3. Detection rate of toxin gene in Vibrio vulnificus
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Isolation sources

Detection rate(%) of toxin gene

RixA vvhA viuB
Fish (n=3) 1(33.3) 3 (100) 3 (100)
Water sample from fish tank (n=2) 2 (100) 2 (100) 2 (100)
Patient (n=18) 17 (94.4) 18 (100) 18 (100)
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