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A B S T R A C T
This study was conducted to isolate Vibrio species from sea bass, identify them using molecular methods, and de-
termine their antibiotic resistance. In the research, 100 sea bass samples taken from fish farms in the Aegean region 
between May and September 2021 were examined. After the phenotypic and genotypic identification of the isolates 
obtained from the samples, antibiotic resistances were determined by the disk diffusion method, and antibiotic re-
sistance genes were determined by multiplex PCR. In this study, 46 (46%) Vibrio spp. isolates were obtained from 100 
sea bass samples by conventional and biochemical methods. The obtained 46 isolates were confirmed to be Vibrio 
spp. by 16S rRNA PCR. From 46 isolates, 22 (47.8%) isolates were identified as V. alginolyticus, 13 (28.2%) isolates as 
V. harveyi, 3 (6.5%) isolates as V. parahaemolyticus, 1 (2%) isolate as V. vulnificus and 7 (15%) isolates as Vibrio spp. 
by multiplex PCR. The highest resistance was found to ampicillin (84.8%) in the isolates in the antibiogram. All isolates 
were found to be susceptible to enrofloxacin and sulfamethoxazole-trimethoprim (100%). In isolates, the highest re-
sistance gene was found to be trimethoprim resistance gene (63%), and the lowest resistance gene was found to be 
fluoroquinolone resistance gene (6.5%). In this study, it was determined that Vibrio species have an important role 
as a primary agent in fish diseases, molecular methods give more reliable results in identification, and there is single 
and multiple antibiotic resistance among isolates.
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Levreklerden (Dicentrarchus labrax) İzole Edilen Vibrio Türlerinin Moleküler 
Tiplendirilmesi ve Antibiyotik Dirençliliklerinin Belirlenmesi

Ö Z E T
Bu çalışma, Vibrio türlerinin levreklerden izolasyonu, moleküler yöntemlerle tanımlanması ve antibiyotik dirençler-
inin belirlenmesi amacıyla yapılmıştır. Araştırmada Mayıs-Eylül 2021 tarihleri   arasında Ege bölgesindeki balık 
çiftliklerinden alınan 100 levrek örneği incelendi. Örneklerden elde edilen izolatların fenotipik ve genotipik olarak 
tanımlanmasının ardından disk difüzyon yöntemiyle antibiyotik dirençleri ve multipleks PCR ile antibiyotik direnç 
genleri belirlendi. Araştırmada 100 levrek örneğinden konvansiyonel ve biyokimyasal yöntemle 46 (%46) Vibrio spp. 
izolatı elde edilmiştir. Elde edilen 46 izolatın16S rRNA PCR ile Vibrio spp. olduğu doğrulanmıştır. Multipleks PCR ile 22 
(%47,8) izolatın V. alginolyticus, 13 (%28,2) izolatın V. harveyi, 3 (%6,5) izolatın V. parahaemolyticus, 1 (%2) izolatın 
V. vulnificus, 7 (%15) izolatın Vibrio spp. olduğu belirlenmiştir. Antibiyogramda en yüksek direncin ampisiline (%84,8) 
karşı geliştiği belirlenirken tüm izolatların enrofloksasin ve sulfametoksazol-trimetoprime (%100) duyarlı olduğu 
tespit edilmiştir. İzolatlarda en yüksek direnç geninin trimetoprim direnç geni (%63), en düşük direnç geninin ise 
florokinolon direnç geni (%6,5) bulunmuştur. Bu çalışmada Vibrio türlerinin balık hastalıklarda primer erken olarak 
önemli bir rolü olduğu ve identifikasyonda moleküler yöntemlerin daha güvenilir sonuç verdiği, izolatlar arasında tekli 
ve çoklu antibiyotik direnci bulunduğu tespit edilmiştir. 
Anahtar kelimeler: Antibiyotik dirençliliği, identifikasyon, PCR, Vibrio spp.

*Corresponding author: Hafize Tuğba YÜKSEL DOLGUN, Aydın Adnan Menderes University, Faculty of Veterinary Medicine, Department of Micro-
biology, Aydın, TÜRKİYE. tugba.yuksel@adu.edu.tr 
Received Date: 05.08.2024 - Accepted Date: 12.09.2024 DOI: 10.53913/aduveterinary.1528574

Animal Health Prod and Hyg (2024) 13 (2) : 9 - 20

Research Article

https://orcid.org/0000-0002-9681-6500
https://orcid.org/0000-0001-5111-8656
https://orcid.org/0000-0002-1125-5792
mailto:tugba.yuksel@adu.edu.tr


Dolgun et al. Vibrio Species in Sea Bass (Dicentrarchus labrax) 

10

Introduction

Aquaculture has emerged as a critical sector in meeting 
the escalating global demand for affordable, high-quality 
protein, driven by rapid population growth. Technologi-
cal advancements have further elevated the significance 
and expansion of aquaculture (Done et al., 2015). Accor-
ding to the United Nations Food and Agriculture Orga-
nization (FAO), global aquaculture production reached 
114.5 million tons, valued at 263.6 billion US dollars in 
2018. Of this production, 54.3 million tons comprised 
fish, with 47.0 million tons from freshwater and 7.3 milli-
on tons from marine fish farming (FAO, 2020).

In Türkiye, aquaculture began in the 1960s with Cypri-
nus carpio and rainbow trout (Oncorhynchus mykiss), 
gaining momentum with the introduction of sea bream 
and sea bass farming in the 1980s (Arslan & Yıldız, 2021). 
Currently, sea bream represents 35% and sea bass 26% 
of marine aquaculture in Türkiye, while rainbow trout is 
the dominant species in freshwater aquaculture (TÜİK, 
2021).

The major bacterial diseases affecting cultured fish in 
Türkiye include Vibriosis (Candan, 1991; Onuk et al., 
2018; Duman et al., 2023), Photobacteriosis (Çağırgan, 
1993), motile Aeromonas septicaemia (Baran, 1980; Du-
man et al., 2018), Pseudomonas infection (Matyar et al., 
2010; Duman et al., 2021), Mycobacteriosis (Korun et 
al., 2005; Urku et al., 2018), Streptococcosis (Akaylı et 
al., 2008), Rickettsia infection (Timur et al., 2005), and 
Flavobacteriosis (Yardımcı, 2011; Saticioglu et al., 2018; 
Saticioglu et al., 2019).

Vibriosis, caused by Vibrio species, is particularly prob-
lematic in aquaculture, affecting various aquatic orga-
nisms including fish, molluscs, crustaceans, rotifers, and 
corals (Chong et al., 2011; Gomez-Gil et al., 2014). Vibrio 
species are Gram-negative, motile, rod-shaped bacteria, 
forming smooth, cream-colored colonies, and are oxida-
se-positive, fermentative, and susceptible to many Vibri-
ostatic agent O/129 (Toranzo and Barja, 1990; Alsina and 
Blanch, 1994; Yaman et al., 2003; Noga, 2010; Actis et 
al., 2011).

The challenge of vibriosis disease to sustainable aqua-
culture is significant, and is further compounded by in-
teractions between host, pathogen and environmental 
stressors (Toranzo et al., 2005; Noga, 2010). The ability 
of Vibrio species to thrive independently in aquatic envi-
ronments underscores the urgency of addressing bacte-
rial diseases in aquaculture (Pridgeon and Klesius, 2012).

In Türkiye, V. harveyi has been isolated from sea bream 
and sea bass, V. anguillarum from rainbow trout, sea 
bass, cultured sea bream, and red coral fish, and V. or-
dalii from sea bream and sea bass. Additionally, V. algi-
nolyticus, V. scophthalmi, and V. logei have been isolated 
from cultured sea bass, alongside other pathogenic ba-
cteria (Timur et al., 2005; Demircan and Candan, 2006; 
Korun, 2006; Tanrıkul, 2007; Akaylı et al., 2008; Tanrıkul 
and Gültepe, 2011).

Globally, antibiotics (such as oxytetracycline, enrofloxa-
cin, florfenicol, and sulfonamides) are extensively used 
in Türkiye to treat fish bacterial diseases. However, the 
misuse and overuse of antibiotics contribute to the 
emergence of antibiotic-resistant bacteria and dimi-
nishing antibiotic efficacy over time (Colquhoun et al., 
2007; Rodgers, 2009). Hence, accurate and prompt diag-
nosis of fish diseases and appropriate treatment selecti-
on are crucial (Kırkan et al., 2006; Akşit and Kum, 2008; 
Boran et al., 2013).

The aim of this study is to identify Vibrio species isolated 
from sea bream using traditional and molecular methods 
and to determine their antibiotic resistance and antibio-
tic resistance genes.

Materials and Methods

Samples

The research material consists of specimens of sea bass 
(Dicentrarchus labrax) raised in cage systems at aqua-
culture facilities along the Aegean Region coast. Samp-
ling was conducted between May and September 2021, 
when water temperatures increase and fish losses due 
to diseases increase. A total of 100 samples were collec-
ted from suspected sea bass with lesions found dead in 
the cage systems of these farms and transported under a 
cold chain to the diagnosis laboratory of the Department 
of Microbiology.

Phenotypic Isolation and Identification of Vibrio Isolates

Samples were taken from the internal organs (liver, sple-
en, kidney) of naturally infected and dead sea bass. Ini-
tially, blood agar with 1.5% NaCl (Merck, Germany) and 
MacConkey agar (Merck, Germany) were inoculated 
with the samples and incubated at 25°C for 24 hours. 
Then, round, smooth, semi-transparent, or cream-colo-
red colonies with haemolysis were detected on blood 
agar, and transparent colonies on MacConkey agar in 
equivalent petri dishes were selected for Gram staining. 
The selected colonies were stained with Gram staining 
(Merck, Germany), and Gram-negative comma-shaped 
bacteria were used for further analysis. Catalase tests 
were initially performed on colonies determined to be 
Gram-negative. Oxidase tests (Merck, Germany) were 
performed on colonies that tested positive for catalase. 
Colonies showing a positive reaction in the oxidase test 
were subjected to the Vibriostatic agent O129 (Bio-Rad, 
USA) resistance test and incubated at 30 °C for 24 hours. 
Strains showing inhibition zones around the Vibriostatic 
agent O129 disks were considered sensitive. Colonies 
identified as sensitive were passaged onto TCBS agar 
(Merck, Germany) and incubated at 25 °C for 24 hours. 
Colonies observed in yellow and green colours were re-
corded as Vibrio spp. and stored at -20 °C in Brain Heart 
Broth (Merck, Germany) supplemented with 20% glyce-
rol (Merck, Germany) and 1.5% NaCl (Thompson et al., 
2004).
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Phenotypic Identification of Vibrio Isolates with BD Pho-
enix™

In this study, Vibrio spp. suspected isolates were identi-
fied using the BD Phoenix (Becton Dickinson, USA) de-
vice. Fresh cultures of 24 h pure Vibrio spp. isolates on 
tryptic soy agar (Merck, Germany) were prepared in sus-
pension with ID broth available in glass tubes, adjusted 
to McFarland 0.5 colony density. The BD Phoenix NMIC/
ID-433 panel kit was used for Gram-negative bacterial 
isolates. The diagnosis was made using separate panels 
for each sample. ID Broth suspension tubes prepared se-
parately for each sample were placed in the device for 
bacterial identification. Biochemical identification data 
obtained from the device were evaluated.

Genotypic Identification

DNA isolation of Vibrio isolates

Vibrio spp. colonies were passaged onto TSA agar (Mer-
ck, Germany) supplemented with 1.5% NaCl and incuba-
ted at 25 °C for 24 h. DNA was extracted from the fresh 
cultures with a DNA extraction kit (MagAttract® HMW 
DNA Kit, Qiagen, Germany).

Primer sequences used for identification of Vibrio species

The primer sequences used for the PCR analysis to de-
tect Vibrio genus and Vibrio species in the study were 
designed by the manufacturer as specified in the studies 
by Kim et al. (2014, 2015) (Table 1). In the PCR analy-
sis, the following standard strains were used as positive 
controls: Vibrio alginolyticus ATCC 17749, Vibrio chole-
rae ATCC 39050, Vibrio harveyi ATCC 33842, Vibrio mi-
micus ATCC 33653, Vibrio parahaemolyticus ATCC 17802, 
Vibrio vulnificus ATCC 27562. 

16S rRNA PCR analysis

The DNA obtained from Vibrio spp. isolates were subjec-
ted to 16S rRNA analysis. For this purpose, a PCR mixture 

was prepared with a total volume of 25 µl containing 25 
ng of sample DNA, 200 µM of each dNTP, 0.5 U of Ex Taq 
DNA polymerase, 1X Ex Taq Buffer, and final concentrati-
ons of each primer at 0.24 µM. PCR conditions consisted 
of an initial denaturation at 94 °C for 5 minutes followed 
by 25 cycles of denaturation at 94 °C for 30 seconds, an-
nealing at 60 °C for 30 seconds, extension at 72 °C for 30 
seconds, and a final extension at 72 °C for 10 minutes 
(Kim et al., 2015). The isolates identified in the 689 bp 
were identified as Vibrio spp.

Species-specific multiplex PCR analysis

Multiplex PCR was performed for species identification 
of the strains identified as Vibrio spp. For the multiplex 
PCR analysis used for the detection of Vibrio species, a 
total volume of 25 µl was prepared containing 25 ng of 
sample DNA, 200 µM of each dNTP, 0.5 U of Ex Taq DNA 
polymerase, 1X Ex Taq Buffer, and primer concentrations 
as specified in Table 1. PCR conditions consisted of an 
initial denaturation at 94°C for 5 minutes followed by 25 
cycles of denaturation at 94°C for 30 seconds, annealing 
at 60°C for 30 seconds, extension at 72°C for 30 seconds, 
and a final extension at 72°C for 10 minutes (Kim et al., 
2014; 2015). Following the 2% agarose gel electrophore-
sis, the agarose gel was analysed using a gel documenta-
tion system (Vilber Lourmat®, France) and the presence 
of bands at 297 bp for Vibrio parahaemolyticus, 154 bp 
for Vibrio cholerae, 484 bp for Vibrio vulnificus, 199 bp 
for Vibrio alginolyticus, 249 bp for Vibrio mimicus, and 
601 bp for Vibrio harveyi were identified (Kim et al., 
2014; 2015).

Antibiotic Susceptibility Tests of Vibrio Isolates

The antibiotic susceptibility of Vibrio strains was exami-
ned using the Kirby Bauer Disk diffusion method. For this 
purpose, antibiotic disks containing tetracycline (30 μg/
disk), streptomycin (10 μg/disk), sulfamethoxazole-tri-
methoprim (25 μg/disk), gentamicin (10 μg/disk), enrof-

Table 1. Primer sequences and targeted amplicon sizes used in PCR analysis 

Target Vibrio Species wPrimer Name Primer Sequence (5’-3’)a Primer conc. 
(µM)

Amplicon size 
(bp)

Vibrio spp. VG C2694352F46
VGC2694352R734

GTCARATTGAAAARCARTTYGGTAAA-
GG
ACYTTRATRCGNGTTTCRTTRCC

1 689

V. parahaemolyticus VP 1155272F
VP 1155272R

AGCTTATTGGCGGTTTCTGTCGG
CKCAAGACCAAGAAAAGCCGTC 0.24 297

V. cholerae VC C634002F
VC C634002R

CAAGCTCCGCATGTCCAGAAGC
GGGGCGTGACGCGAATGATT 0.24 154

V. vulnificus VV2055918F79
VV 2055918R

CAGCCGGACGTCGTCCATTTTG
ATGAGTAAGCGTCCGACGCGT 0.4 484

V. alginolyticus VA 1198230F
VA 1198230R

ACGGCATTGGAAATTGCGACTG
TACCCGTCTCACGAGCCCAAG 0.1 199

V. mimicus VMC727581F
VMC727581R

ATAAAGCGGGCTTGCGTGCA
GATTTGGRAAAATCCKTCGTGC 0.8 249

V. harveyi VH-4F
VH-7R

GTGATGAAGAAGCTTATCGCGATT
CGCCTTCTTCAGTTAACGCAGGA 0,5 601

a Mixed base: K = G + T; R = A + G; Y = C + T; N = A + C + G + T
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loxacin (5 μg/disk), cefalothin (30 μg/disk), ampicillin (10 
μg/disk), and florfenicol (30 μg/disk) (Oxoid, UK) were 
used. After incubation, the inhibition zone diameters 
around the disks were measured, and the susceptibility 
or resistance of the respective isolate to antibiotics was 
evaluated according to CLSI standards (CLSI, 2018).

Multiplex PCR for Determining Antibiotic Resistance Ge-
nes

To determine the antibiotic resistance genes of molecu-
larly typed Vibrio strains, multiplex PCR was performed 
using the primers specified in Table 2 (Shahrani et al., 
2014). PCR amplification was carried out in a 25 µl total 

volume, containing 5 µl of 10X Taq enzyme buffer solu-
tion, 25 mM magnesium chloride (MgCl2), 200 µmol of 
each dNTP, 2 U Taq DNA polymerase, and 3 µl template 
DNA. The concentrations of each primer in the prepared 
master mixes were adjusted to 0.5 µM. PCR conditions 
included an initial denaturation at 94°C for 8 minutes, 
followed by 32 cycles of denaturation at 95°C for 1 minu-
te, annealing at 55°C for 70 seconds, extension at 72°C 
for 2 minutes, and a final extension at 7 °C for 8 minutes. 
PCR products were run on a 1.5% agarose gel to visualize 
bands of the sizes specified in Table 2 using a gel docu-
mentation system.

Table 2. List of primers used to identify antibiotic resistance genes 

Primer name Primer Sequence (5’-3’) Amplicon size (bp) Target Gene

aadA1-F
aadA1-R

TATCCAGCTAAGCGCGAACT
ATTTGCCGACTACCTTGGTC 447 Streptomycin resistance

tetA-F
tetA-R

GGTTCACTCGAACGACGTCA
CTGTCCGACAAGTTGCATGA 577 Tetracycline

resistance

tetB-F
tetB-R

CCTCAGCTTCTCAACGCGTG
GCACCTTGCTGATGACTCTT 634 Tetracycline

resistance

dfrA1-F
dfrA1-R

GGAGTGCCAAAGGTGAACAGC
GAGGCGAAGTCTTGGGTAAAAAC 367 Trimethoprim resistance

Qnr-F
Qnr-R

GGGTATGGATATTATTGATAAAG
CTAATCCGGCAGCACTATTTA 670 Fluoroquinolone 

resistance

aac[3]-IV-F
aac[3]-IV-R

CTTCAGGATGGCAAGTTGGT
TCATCTCGTTCTCCGCTCAT 286 Gentamicin resistance

Sul1-F
Sul1-R

TTCGGCATTCTGAATCTCAC
ATGATCTAACCCTCGGTCTC 822 Sullphonamide resistance

blaSHV-F
blaSHV-R

TCGCCTGTGTATTATCTCCC
CGCAGATAAATCACCACAATG 768 Cephalothin resistance

CITM-F
CITM-R

TGGCCAGAACTGACAGGCAAA
TTTCTCCTGAACGTGGCTGGC 462 Ampicillin 

resistance

ereA-F
ereA-R

GCCGGTGCTCATGAACTTGAG
CGACTCTATTCGATCAGAGGC 419 Erythromycin resistance

Figure 1. 16S rRNA PCR analysis electrophoresis image of Vibrio species. M: Molecular marker 100 bp; P: Vibrio alginolyticus ATCC 17749 positive 
control; N: Negative control (sterilised ddH2O); 1-5: Vibrio spp. positive samples
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Results

Phenotypic Isolation and Identification Results for Vibrio 
spp.

In this study, bacterial growth was observed in 46 out 
of 100 samples (46%). The suspected colonies were 
determined to be round, smooth, translucent, and cre-
am-colored and were subjected to Gram staining. The 
Gram staining results showed that the 46 Vibrio-suspe-
cted colonies were Gram-negative and comma-shaped 
bacteria and were positive for both catalase and oxidase 
tests. These colonies were sensitive to the Vibriostatic 
agent O129. The 46 suspected Vibrio colonies were then 
subcultured onto TCBS agar, where 25 (54.3%) of the 
colonies formed yellow colonies and 21 (45.6%) formed 
green colonies. The isolates confirmed by growth on the 
Vibrio selective medium TCBS were identified as Vibrio 
spp.

Phenotypic Identification Results of Vibrio spp. Using BD 
Phoenix™

Among the 46 isolates identified as Vibrio spp. based on 
their growth on Vibrio selective TCBS agar, identificati-
on using the BD Phoenix™ M50 system revealed that 43 
(93.5%) of the isolates were Vibrio alginolyticus, while 3 
(6.5%) were Vibrio parahaemolyticus.

Genotypic Identification Results

16S rRNA PCR results

16S rRNA PCR analysis was conducted on the 46 Vibrio 
spp. isolates identified by phenotypic methods. During 
electrophoresis, samples within the range of 689 bp 
were examined, and all 46 strains (100%) were identified 
as Vibrio spp. (Figure 1).

Multiplex PCR analysis results

Multiplex PCR was performed to identify the species of 
the 46 isolates determined to be Vibrio spp. The mul-
tiplex PCR results showed bands in the 199 bp range in 
22 isolates (48%), identifying them as V. alginolyticus; 
bands in the 601 bp range in 13 isolates (28%), identif-
ying them as V. harveyi; bands in the 297 bp range in 3 
isolates (7%), identifying them as V. parahaemolyticus; 
and a band at 484 bp in 1 isolate (2%), identifying it as V. 
vulnificus. The analysis did not show band formation at 
249 bp and 154 bp, indicating that there were no isolates 
of V. mimicus and V. cholerae (Figure 2). In the remai-
ning 7 isolates (15%), no bands were observed from the 
multiplex PCR, and these isolates were determined to be 
Vibrio spp. (Figure 3).

Antibiogram Results

An antibiogram was performed on 46 identified Vibrio 
isolates using the Kirby-Bauer disk diffusion method. The 
results of the antibiogram are shown in Table 3. The Vib-
rio isolates (n=46) were resistant to 84.8% of the ampicil-
lin and 54.4% of the streptomycin. 

Figure 2. Multiplex PCR analysis electrophoresis image of Vibrio spe-
cies. M: Molecular marker 100 bp; P: Vibrio positive control- Vibrio 
alginolyticus ATCC 17749 (199 bp), Vibrio cholerae ATCC 39050 (154 
bp), Vibrio harveyi ATCC 33842 (601 bp), Vibrio mimicus ATCC 33653 
(249 bp), Vibrio parahaemolyticus ATCC 17802 (297 bp), Vibrio vulnifi-
cus ATCC 27562 (484 bp); N: Negative control; 1: V. harveyi positive 
sample; 2: V. vulnificus positive sample; 3: V. parahaemolyticus positive 
sample; 4: Vibrio negatives ample; 5: V. alginolyticus positive sample; 
6: Vibrio negative sample.

Figure 3. Identification percentages of Vibrio species

The isolates were found to be 100% susceptible to sul-
famethoxazole-trimethoprim and enrofloxacin, 97.8% to 
florfenicol, 93.5% to tetracycline, 82.6% to cephalothin, 
and 80.5% to gentamicin. The susceptibility/resistance 
profiles of the Vibrio isolates (n=46) to different antibio-
tic types are shown in Figure 4. 

Antibiotic Resistance Genes Results

The results of multiplex PCR analysis performed to de-
tect antibiotic resistance genes of 46 Vibrio isolates are 
shown in Table 4.

Multiplex PCR analysis revealed that trimethoprim resis-
tance gene (dfrA1) was detected in 29 (63%) isolates, er-
ythromycin resistance gene (ereA) in 27 (58.7%) isolates, 
gentamicin resistance gene (aac3-IV) in 24 (52.2%) isola-
tes, cephalothin resistance gene (blaSHV) in 20 (43.5%) 
isolates, tetracycline resistance genes (8 isolates tetA, 3 
isolates tetB) in 11 (24%) isolates, ampicillin resistance 

Vibrio Species in Sea Bass (Dicentrarchus labrax)
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Table 3. Antibiogram results of Vibrio isolates 

Sample 
No Multiplex PCR SXT AMP KF ENR FFC S* CN T

1 V. harveyi S R S S S R R S
2 V. alginolyticus S R S S S R I S
3 V. harveyi S R I S S R I S
4 V. parahaemolyticus S R S S S R S S
5 V. alginolyticus S R S S S R S S
6 V. alginolyticus S R S S S I S S
7 V. alginolyticus S R S S S R S S
8 V. alginolyticus S R S S S I S S
9 V. alginolyticus S R S S S I S S

10 V. alginolyticus S R S S S R S I
11 V. alginolyticus S R S S S R S S
12 V. alginolyticus S R S S S I S S
13 V. alginolyticus S R S S S R S S
14 V. harveyi S R S S S I S S
15 V. alginolyticus S I S S S R S S
16 V. harveyi S R S S S I S S
17 V. alginolyticus S R S S S R S S
18 V. vulnificus S R I S S I I S
19 V. alginolyticus S I S S S I R S
20 V. harveyi S R S S S I S S
21 V. alginolyticus S R S S S I S S
22 V. harveyi S R I S S R S S
23 V. alginolyticus S R S S S I S S
24 V. harveyi S R R S S I S S
25 V. harveyi S R I S S I S S
26 Vibrio spp. S R S S S R S S
27 V. alginolyticus S R S S S R S S
28 V. alginolyticus S R S S S R S S
29 V. alginolyticus S I S S S R S R
30 V. alginolyticus S I S S S I S S
31 Vibrio spp. S R S S I R S S
32 V. alginolyticus S R S S S I S S
33 V. alginolyticus S R S S S R I S
34 Vibrio spp. S S S S S R S S
35 Vibrio spp. S R S S S I S S
36 V. parahaemolyticus S S S S S S S S
37 V. harveyi S R S S S I S S
38 V. parahaemolyticus S S S S S R S S
39 V. alginolyticus S R S S S I S S
40 Vibrio spp. S R S S S S S S
41 V. harveyi S R S S S R S S
42 V. harveyi S R I S S I I S
43 Vibrio spp. S R S S S R I S
44 V. harveyi S R S S S R S S
45 V. harveyi S R R S S R R S
46 Vibrio spp. S R R S S R S R

SXT: Sulfamethoxazole-trimethoprim; AMP: Ampicillin; KF: Cephalothin; ENR: Enrofloxacin; FFC: Florfenicol; S*: Streptomy-
cin; CN: Gentamicin; T: Tetracycline; S: Susceptible; I: Intermediate; R: Resistance
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gene (CITM) in 6 (13%) isolates, sulfonamide resistance 
gene (sul1) in 5 (10.9%) isolates, streptomycin resistance 
gene (aadA1) in 5 (10.9%) isolates, and fluoroquinolone 
resistance gene (Qnr) in 3 (6.5%) isolates, either indivi-
dually or in multiple combinations. The number of re-
sistance genes present in the Vibrio isolates (n=46) was 
examined, revealing that 2 isolates (4.3%) had 1 resistan-
ce gene, 15 isolates (32.6%) had 2 resistance genes, 16 
isolates (34.7%) had 3 resistance genes, 6 isolates (13%) 
had 4 resistance genes, 4 isolates (8.6%) had 5 resistance 
genes, and 1 isolate (2%) had 7 resistance genes, while 2 
isolates (4.3%) did not have any resistance genes.

Discussion

The aquaculture industry is currently the fastest-growing 
sector in meeting nutritional standards and contribut-
ing to global economic development by providing high 
protein sources. Bacterial diseases in aquaculture affect 
both economical and social development in many coun-
tries. Vibriosis is one of the most common bacterial dis-
eases affecting various marine fish. The most common 
species infecting animals in aquaculture farms are V. al-
ginolyticus, V. parahaemolyticus, V. harveyi, V. owensii, 
and V. campbellii (Ina-Salwany et al., 2019).

Our study comprised 100 suspected sea bass with vib-
riosis. Through bacteriological culturing, biochemical 
analyses, and TCBS agar incubation, 46 isolates (46%) 
were isolated as Vibrio spp. It was determined that 25 
colonies (54.4%) on TCBS agar were yellow, while 21 

colonies (45.6%) were green. For species-level identifi-
cation, the BD Phoenix automated identification system 
was utilized, identifying 43 isolates (93.5%) as V. algino-
lyticus and 3 isolates (6.5%) as V. parahaemolyticus. All 
isolates (n=46) were confirmed as Vibrio spp. using 16S 
rRNA PCR analysis. Subsequent multiplex PCR analysis 
for species identification revealed that 22 isolates (48%) 
were identified as V. alginolyticus, 13 isolates (28%) as 
V. harveyi, 3 isolates (7%) as V. parahaemolyticus, and 1 
isolate (2%) as V. vulnificus. Seven isolates (15%) showed 
no bands in multiplex PCR and were identified as Vibrio 
spp. It was determined in our study that V. alginolyticus 
was the predominant species, as V. cholerae and V. mim-
icus species were not isolated and identified from the 
analysed samples.

In our study, isolation, and identification were initially 
conducted using conventional methods and the Vibrio 
selective medium TCBS agar, followed by PCR analyses 
for species identification. Similar to our research, studies 
by Raissy et al. (2012), Uzun and Ogut (2015), Suresh et 
al. (2018), Abd El Tawab et al. (2018), Deng et al. (2020), 
El-Gamal and El Bahi (2020), Gxalo et al. (2021), Sadat 
et al. (2021), and Zin et al. (2021) performed Vibrio spp. 
identification primarily using conventional methods and 
culture on TCBS agar, followed by PCR analyses for spe-
cies identification.

Our findings from both biochemical analysis-based iden-
tification using the BD Phoenix automated identification 

Figure 4. Antibiotic sensitivity/resistance percentages of Vibrio isolates
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system and multiplex PCR analysis for species identifica-
tion did not show parallel results. Similarly, in studies by 
Balta and Yılmaz (2019) and Khouadja et al. (2013), it was 
noted that some isolates exhibited different reactions in 
biochemical tests, potentially leading to incorrect iden-
tification. The incubation temperature of 35°C in the 
automated identification device used in our study may 
also influence the biochemical and enzymatic activities 
of Vibrio isolates, resulting in similarity in identification 
to different species. Although culture-based techniques 
are used in the isolation of bacteria, it is stated that mo-
lecular methods are more specific and sensitive (Fran-
co-Duarte et al., 2019).

Our research identified V. alginolyticus as the dominant 
species. In the study by Abd El Tawab et al. (2018) in 
Egypt, the presence of Vibrio spp. was investigated in 
118 samples of sea bass. Vibriosis symptoms were de-
tected in 72 sea bass. The sea bass samples biochem-
ical properties of the obtained colonies were analysed 
using API 20E, and a total of 60 (50.8%) Vibrio isolates 
were obtained using conventional methods. PCR analysis 
was conducted for species identification, revealing that 
34 (56.6%) isolates were V. alginolyticus and 26 (43.3%) 
isolates were V. parahaemolyticus. El-Gamal and El-Bahi 
(2020) conducted a study in Egypt, where a total of 60 
samples were collected from fresh fish markets, includ-
ing 30 sea bream and 30 sea bass samples. As a result 
of the analysis, the researchers stated that identified 
3 (50%) V. alginolyticus, 1 (3.3%) V. harveyi, 1 (3.3%) V. 
parahaemolyticus, 1 (3.3%) V. vulnificus. V mimicus was 
not isolated in this study. Sadat et al. (2021) reported 
that in a study they conducted in Egypt, they collected 
a total of 300 samples, 50 samples each, from 6 differ-
ent fish species. As a result of the isolation studies, the 
yellow colonies seen on TCBS agar were identified as V. 
cholerae, V. alginolyticus and V. mimicus, and the green 
colonies were identified as V. parahaemolyticus and V. 
vulnificus. Species confirmation of the obtained colonies 
was conducted using multiplex PCR. As a result of culture 
and biochemical tests, 92 (30.7%) isolates were identi-
fied as Vibrio spp. In the PCR analysis for species iden-
tification, it was reported that 50 (54.3%) isolates were 
identified as V. alginolyticus and 42 (45.7%) isolates as V. 
parahaemolyticus. Zin et al. (2021) conducted a study in 
Malaysia, where they worked with 90 sea bass samples 
to investigate the presence of V. alginolyticus. In the PCR 
analysis, it was reported that 37 (20.5%) isolates were 
Vibrio spp., and among these isolates, 15 (40.5%) were 
identified as V. alginolyticus. Upon reviewing these stud-
ies, it can be observed that both the methods used for 
isolation and identification and the dominant species V. 
alginolyticus, show similarities with our research.

El-Sharaby et al. (2018) collected a total of 200 samples 
from different fish species in Egypt. After the initial iso-
lation studies, biochemical analyses were performed 
using API 20E, API 20NE and Vitek 2 Compact systems. 
Researchers identified 78 (39%) of 200 samples as Vib-
rio spp. They reported that were identified using Vitek2 

system, 23 (29.5%) as V. harveyi, 22 (28.2%) as V. anguil-
larum, 13 (16.6%) as V. vulnificus, 12 (15.3%) as V. algino-
lyticus, 8 (10.2%) as V. fluvialis. In our study, the incidence 
of V. harveyi was 28% and is similar to the isolation rate 
above. In our study, 3 (7%) isolates were identified as V. 
parahaemolyticus. Yang et al. (2017) investigated the 
presence of V. parahaemolyticus in 224 fish samples in 
China. Samples were first incubated in alkaline peptone 
water supplemented with salt at 37°C for 24 hours and 
then plated onto TCBS media. Green and green-blue col-
onies on the media were analysed biochemically using 
API 20E. It was reported that 21 (9.38%) of the 224 fish 
samples were identified as V. parahaemolyticus. 

Raissy et al. (2012) conducted a study in Iran with sea-
food and reported obtaining 72 Vibrio spp. isolates. 
Using PCR analysis, 30.5% isolates were identified as V. 
vulnificus, 27.7% as V. alginolyticus, 13.8% as V. parahae-
molyticus, 13.8% as V. harveyi, 10% as V. mimicus, and 
4% as V. cholerae. Vibrio vulnificus was reported as the 
dominant species. Deng et al. (2020) conducted research 
in southern China on sick marine fish from aquaculture 
farms, working with 70 Vibrio spp. isolates. PCR analysis 
of the Vibrio isolates identified 27 (38.5%) as V. harveyi, 
11 (15.7%) as V. vulnificus, 10 (14.3%) as V. alginolyticus, 
and 3 (4.3%) as V. parahaemolyticus. It was mentioned 
that the isolated Vibrio species were previously report-
ed, and no identification scheme was provided. As noted 
by Khouadja et al. (2013), methodological differences in 
identification can lead to different species being identi-
fied. The regional distribution of the species obtained in 
the studies, the unknown origin of the isolates from spe-
cific farms, water temperature, season, and many oth-
er parameters could account for the differences in our 
study.

There are also differences between our study and re-
search conducted in our country. Uzun and Ogut (2015) 
worked with 477 sea bass samples in the Black Sea region 
of Türkiye. Conventional identification methods yielded 
89 (18.6%) isolates, of which 14 (15.7%) were identified 
as Vibrio species. PCR analysis for species identification 
identified 42.8% isolates as V. vulnificus, 42.8% as V. har-
veyi, and 14.2% as V. rotiferanus. In our study, samples 
were collected from the Aegean region between May 
and September, whereas Uzun and Ogut (2015) collected 
samples from the Black Sea region at different months 
between 2009 and 2011. No data indicating the rela-
tionship between sampling months and Vibrio isolation 
rates. Therefore, the differences between our findings 
could be due to both regional and seasonal variations.

Korun et al. (2013) examined the presence of V. alginolyt-
icus in sea bass in Türkiye. As a result, 15 (100%) isolates 
were identified as V. alginolyticus using API 20NE. Korun 
(2016) worked with 15 sea bass samples in Türkiye, in-
vestigating the presence of V. harveyi and 13 (86.6%) 
isolates were identified as V. harveyi. Balta and Yılmaz 
(2019) worked with 520 sea bass samples suspected of 
vibriosis in Türkiye. After inoculating internal organ sam-
ples onto TCBS media supplemented with 1.5% NaCl, 

Table 4. Antibiotic resistance genes detected in Vibrio isolates 
Sample No Multiplex PCR Antibiotic Resistance Genes

1 V. harveyi ereA CITM tetB blaSHV sul1  

2 V. alginolyticus aac 3-IV dfrA1     

3 V. harveyi ereA dfrA1 tetA    

4 V. parahaemolyticus aac 3-IV ereA dfrA1 aadA1 CITM blaSHV

5 V. alginolyticus aac 3-IV ereA blaSHV sul1   

6 V. alginolyticus ereA dfrA1     

7 V. alginolyticus ereA dfrA1     

8 V. alginolyticus aac 3-IV blaSHV sul1    

9 V. alginolyticus aac 3-IV dfrA1     

10 V. alginolyticus aac 3-IV ereA dfrA1 blaSHV   

11 V. alginolyticus aac 3-IV ereA dfrA1 blaSHV   

12 V. alginolyticus ereA dfrA1     

13 V. alginolyticus aac 3-IV dfrA1 ereA blaSHV   

14 V. harveyi ereA dfrA1 blaSHV    

15 V. alginolyticus aac 3-IV ereA     

16 V. harveyi ereA dfrA1     

17 V. alginolyticus aac 3-IV blaSHV     

18 V. vulnificus dfrA1 CITM tetA Qnr sul1  

19 V. alginolyticus       

20 V. harveyi aadA1 Qnr     

21 V. alginolyticus aac 3-IV ereA blaSHV    

22 V. harveyi ereA aadA1 tetA blaSHV   

23 V. alginolyticus dfrA1 aadA1     

24 V. harveyi ereA dfrA1 tetA    

25 V. harveyi aac 3-IV dfrA1 tetA    

26 Vibrio spp. aac 3-IV ereA dfrA1 aadA1 blaSHV  

27 V. alginolyticus aac 3-IV ereA blaSHV    

28 V. alginolyticus aac 3-IV ereA blaSHV    

29 V. alginolyticus aac 3-IV blaSHV     

30 V. alginolyticus aac 3-IV      

31 Vibrio spp. ereA dfrA1 sul1    

32 V. alginolyticus aac 3-IV ereA blaSHV    

33 V. alginolyticus aac 3-IV ereA blaSHV    

34 Vibrio spp. aac 3-IV ereA CITM    

35 Vibrio spp. aac 3-IV ereA dfrA1 tetA blaSHV  

36 V. parahaemolyticus aac 3-IV dfrA1 CITM blaSHV   

37 V. harveyi ereA dfrA1 blaSHV    

38 V. parahaemolyticus ereA dfrA1 tetB    

39 V. alginolyticus       

40 Vibrio spp. aac 3-IV dfrA1     

41 V. harveyi ereA dfrA1 Qnr    

42 V. harveyi dfrA1 tetB     

43 Vibrio spp. dfrA1      

44 V. harveyi aac 3-IV dfrA1 tetA    

45 V. harveyi dfrA1 tetA     

46 Vibrio spp. dfrA1 CITM     
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52 colonies were obtained on TCBS media, 34 of which 
were yellow, and 18 were green. The 18 (34.6%) green 
colonies were identified as V. parahaemolyticus. API 
20E tests identified 15 isolates as V. parahaemolyticus, 
and sequencing confirmed 18 isolates as V. parahaemo-
lyticus. Comparing our study with these studies reveals 
differences in identification methods, species diversity 
investigated, and water temperature parameters, which 
could explain the discrepancies in our findings.

Duman et al. (2023) investigated the genetic relationship 
of Vibrio species isolated from fish farms in Türkiye. For 
this purpose, a total of 256 Vibrio isolates were typed 
using multilocus sequence analysis (MLSA) and typing 
(MLST) methods. For all isolates studied (n = 256), di-
versity analysis, population structure, determination of 
recombination, demographic history and gene flow were 
performed according to the MLST scheme. As a result 
of the study, Vibrio isolates showed high diversity wit-
hin the Vibrio population and also genetic interactions 
within the genus. 17 new sequence types were identi-
fied by MLST analysis isolated from rainbow trout, sea 
bream and sea bass in fish farms in Türkiye, and it was 
emphasized by the researchers that this situation clearly 
showed that genes frequently undergo recombination. 
As a result of the research, it was concluded that V. an-
guillarum and V. alginolyticus are the dominant species 
fish farms in Türkiye and have biochemically heterogene-
ous properties, but it is argued that genotype differences 
should be evaluated in case of a disease or to prevent 
measurements.

In our study, Vibrio isolates were resistant to ampicillin 
at a rate of 84.8%, streptomycin at 54.4%, cephalothin at 
6.5%, gentamicin at 6.5%, and tetracycline at 4.3%. The 
isolates were found to be 100% sensitive to sulfamethox-
azole-trimethoprim and enrofloxacin, 97.8% sensitive to 
florfenicol, 93.5% sensitive to tetracycline, 82.6% sensi-
tive to cephalothin, and 80.5% sensitive to gentamicin. 
The highest resistance was observed against ampicillin. 
Raissy et al. (2012) performed a disk diffusion analysis to 
determine the antibiotic resistance profiles of Vibrio spp. 
isolates (n=72) and found that 70 (97.2%) isolates were 
resistant to ampicillin. Similarly, Suresh et al. (2018) re-
ported that 93.38% of their 15 Vibrio spp. isolates were 
resistant to ampicillin, with the highest resistance ob-
served against this antibiotic. Our study also found that 
the highest resistance among all Vibrio isolates was to 
ampicillin (84.8%), consistent with these studies. 

In contrast to our findings, Raissy et al. (2012) report-
ed that of the 72 Vibrio spp. isolates, 60 (83.3%) were 
resistant to gentamicin, 18 (25%) to streptomycin, and 
13 (18.1%) to tetracycline. Suresh et al. (2018) obser-
ved that their Vibrio spp. isolates exhibited high levels 
of resistance to gentamicin (80%), tetracycline (33.33%), 
and streptomycin (6.66%). Deng et al. (2020) used the 
disk diffusion method to for the antibiogram of 70 Vibrio 
spp. isolates and found resistance rates of 12.8% to gen-
tamicin, 10% to tetracycline, and 7.1% to sulfamethox-
azole-trimethoprim. The differences in findings between 

our study and these studies are thought to be due to 
variations in the antibiotics used for treatment.

In our antibiogram results, it was determined that 21 
isolates (45.6%) were resistant to 1 antibiotic type, 19 
isolates (41.3%) to 2 antibiotic types, 1 isolate (2%) to 3 
antibiotic types, and 2 isolates (4%) to 4 antibiotic types. 
Evaluation by antibiotic groups revealed that 44 isolates 
(95%) were resistant to at least 1 antibiotic group, 20 
isolates (43.4%) to 2 antibiotic groups, and 2 isolates 
(4.3%) to 3 antibiotic groups. Two isolates (4.6%) did not 
develop resistance to any antibiotic group. Shahimi et al. 
(2021) found that 45.8% of V. alginolyticus isolates were 
resistant to one or more antibiotics; Raissy et al. (2012) 
found that 11% of Vibrio isolates were resistant to 4 an-
tibiotics, 26.4% to 5 antibiotics, 13.8% to 6 antibiotics, 
47.2% to 7 antibiotics, and 1.3% to 8 antibiotics; Yang et 
al. (2017) reported that 68.38% of Vibrio isolates were 
resistant to more than 3 antibiotics. It is noteworthy that 
the resistance rates and resistance diversity obtained in 
these studies are higher than the research findings we 
obtained. This difference may be attributed to variations 
in treatment protocols and the diversity of antibiotics 
used in the regions where the studies were conducted, 
in comparison to the findings of our study.

When we examined the number of resistance genes in 
our study, 1 resistance gene in 2 (4.3%) isolates, 2 re-
sistance genes in 15 (32.6%) isolates, 3 resistance genes 
in 16 (34.7%) isolates, 4 resistance genes in 6 (13%) 
isolates, 5 resistance genes in 4 (8.6%) isolates, 7 resis-
tance genes in 1 (2%) isolate were determined. It was 
observed that no resistance gene was present in two iso-
lates (4.3%). Trimethoprim resistance gene in 29 (63%) 
isolates, erythromycin resistance gene in 27 (58%) iso-
lates, gentamicin resistance gene in 24 (52%) isolates, 
cephalothin resistance gene in 20 (43%) isolates, tetracy-
cline gene in 11 (24%) isolates, ampicillin resistance gene 
in 6 (13%) isolates, sulphonamide resistance gene in 5 
(11%) isolates, streptomycin resistance gene in 5 (11%) 
isolates, and fluoroquinolone resistance gene in 3 (7%) 
isolates were detected with single or multiple combina-
tions. Raissy et al. (2012) reported that streptomycin re-
sistance gene was detected in 18 (25%) of Vibrio isolates 
(n = 72), tetracycline resistance gene was detected in 6 
(8.3%), and erythromycin resistance gene was detected 
in 5 (7%). Gxalo et al. (2021) stated that in the PCR anal-
ysis performed for the presence of the resistance gene, 
the ampicillin resistance gene was detected in all (100%) 
V. vulnificus isolates. Faja et al. (2019) stated that the 
highest resistance gene (80.64%) belongs to beta-lac-
tamases, and the lowest resistance gene (16.12%) be-
longs to florfenicol. When these studies are examined, 
antibiotic resistance genes also show differences in iso-
lates with multiple antibiotic resistance. In our research, 
the highest antibiotic resistance gene detected in Vibrio 
isolates was trimethoprim, and the lowest resistance 
gene was the fluoroquinolone resistance gene.

Vibrio Species in Sea Bass (Dicentrarchus labrax)



Dolgun et al. Vibrio Species in Sea Bass (Dicentrarchus labrax) 

18

Conclusion

Aquaculture has an important place in the supply of an-
imal protein in the world and in our country. In addition 
to its contributions to the food chain, it also contributes 
to the country’s economy by providing employment and 
exports. The healthy maintenance of the created system 
is possible with fish health. Diseases damage the econo-
my of businesses by increasing workload, increasing an-
tibiotic costs, and failing to achieve anticipated sales. It 
is known that Vibrio species are frequently encountered 
in aquaculture and are one of the primary factors that 
cause deaths.

Appropriate determination of the technique chosen 
for the diagnosis of diseases and the chosen treatment 
method is essential to preventing losses. As a result of in-
correct identification and antibiotic sensitivity tests, mi-
croorganisms gain resistance, and the use of antibiotics 
to which microorganisms are not sensitive causes both 
the prolongation of the treatment process, unnecessary 
antibiotic costs, and antibiotic residues in the seas and 
aquaculture systems.

In our research, Vibrio species in dead sea bass fish with 
suspicion of vibriosis were investigated. As a result of the 
analyses, the presence of Vibrio species in sea bass fish 
was detected molecularly. As a result of PCR analyses of 
antibiogram and antibiotic resistance genes, it was re-
vealed that multiple antibiotic resistances developed in 
the Vibrio species obtained. It is recommended that the 
identification of Vibrio species be done with molecular 
methods instead of conventional methods, and that an-
tibiotic species that are sensitive as a result of antibiotic 
sensitivity or resistance tests be used in antibiotic selec-
tion.
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