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ABSTRACT

In this study, a disease case caused with 15% mortality on gilthead sea bream (Sparus aurata) which was cultured in the
Antalya Bay in the Mediterranean coast of Turkey was investigated in July 2015. Lethargy, loss of equilibrium, petechae
on the operculums and the dorsal part of the body, pillar of the gills were recorded in the diseased fish. Internally, ascites,
splenomegaly and hemorrhages on the intestinal tissue and muscle were observed. Occurrence of parasite was not
detected. According to the results of phenotypical test and 16S rDNA sequencing analysis, the isolated bacterial species
was identified as Staphylococcus hominis. Histopathologically, hyperplasia of primary lamellae, lamellar telangiectasia,
edema and hemorrhages on the gill arch, numerous melanomacrophage centers (MMCs) in the spleen tissue, vacuoler
degeneration, necrose and hemorrhages in the liver, multifocal necrosis, and numerous MMC in the kidney were
determined and hemorrhages in the funica propria region of the intestine were observed. It was determined that he

isolates showed different susceptibility against antimicrobial agents.
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1. Introduction

Mediterranean aquaculture production has shown a
continuous growth over the years. The production
mainly includes two species, gilthead sea bream
(Sparus aurata) and European sea bass (Dicentrarchus
labrax). Because of economic importance of S. aurata,
many studies, including nutrition (Andrew et al
2003), genetic (Alarcon et al 2004), biology (Noyo &
Lamas 1996), infectious and noninfectious disorders
(Mladineo 2006; Garcia-Rosada et al 2007; Beraldo &
Canavese 2011) were carried out.

A variety of infections affect farmed finfish
species. These infections reduce the volume and
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quality of fish production. Bacterial infections,
which are mostly affecting farmed sea bream include
photobacteriosis, tenacibaculosis, pseudomonadiasis
(‘winter ulcer’) and vibrosis (Toranzo et al 2005;
Tanokhy 2013; Scarano et al 2014). The causative
agents of the above mentioned infections are Gram-
negative bacterial species. Among Gram-positive
bacterial infections, Staphylococcal species, S.
iniae (Zlotkin et al 1998), S. agalactiae (Evans et
al 2002), S. epidermidis (Kubilay & Ulukoy 2004),
S. cobuii, S. lentus, S. schleiferi and S. warneri
(Yiagnisis & Athanassopoulou 2011) were isolated
from sea bream.
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S. hominis was isolated from unpolluted marine
waters, crab and crabmeat (Gunn & Colwell 1983).
Altug et al (2013) also reported S. hominis from
unpolluted areas of the Sea of Marmara in Turkey. In
addition, S. hominis were isolated from the diseased
farmed sea bass fry (Yiagnisis & Athanassopoulou
2011).

This study describes the first record of
Staphylococcus  hominis from cultured gilthead
sea bream (Sparus aurata) in the Antalya Bay.
S. hominis was isolated as the causative agent of the
disease and identified by 16 S rRNA sequence and
its histopathology are determined.

2. Material and Methods

2.1. Fish sampling and clinical examination

This study was carried on a commercial firm in the
Antalya Bay, Eastern Mediterranean Sea, Turkey
during spring and summer seasons (from May to
November) in 2015. Twenty fish samples were
collected from each sampling. Totally 120 fish were
randomly collected from floating cages. The water
temperatures during this period fluctuated 24 °C
between 28 °C. The weights of the fish ranged from
150 g to 240 g. In July, a disease outbreak with 15%
fish losses occurred in the farm. The affected fish were
brought alive and transported back to the Akdeniz
University Faculty of Fisheries (AUSUF) research
laboratory in plastic bags containing aerated sea water
from the cage environment. After fish transporting, the
fish were deep anesthetized with 2-Phenoxyethanol
at 300 mg L' consantration in sea water for 15 min
before necropsy and examined for the external
signs on the body surface. Then, the samples were
necropsied and internal findings of them were noticed.
The procedures were reviewed and approved by the
Akdeniz University Local Committee on Animal
Research Ethics. Number: 2015.03.06.

2.2. Parasitological examination

Standard parasitological methods for examination
of fish were applied (Collins 1993). Smear
preparations on glass slides from skin and gill
lamellae were prepared and examined under light

microscope. Then, organs (stomach, intestine, liver,
kidney, and spleen) were removed and placed in
petri dishes containing sterilized saline water and
examined under light microscope.

2.3. Bacteriological study

For bacterial isolation, samples taken from liver,
kidney, and spleen of moribund gilthead sea bream
were inoculated on brain heart infusion (BHI) agar
with 1.5-% NaCl. Cultures were incubated at 2642
°C for 72 h. After incubation, bacterial colonies
were subcultured and pure cultures of the colonies
were subjected to conventional tests including
Gram-staining, motility, cytochrome oxidase and
catalase for biochemical identification by following
the procedures of Seeley et al (1991) and Austin
& Austin (2012). 16S rDNA studies were also
conducted on that pure cultures.

2.4. Antimicrobial susceptibility testing

In vitro susceptibility testing of the strains was
carried out by using the disc agar diffusion method
according to the CLSI (M42-A) (2006). The tests
were performed in duplicates. The following
antimicrobial agents (ng) were employed: ampicillin
(10), bacitracin (0.04), chloramphenicol (30),
erythromycin (15), flumequine (30), kanamycin (30),
nalidixic acid (30), oxolinic acid (2), oxytetracycline
(30), streptomycin (10), sulfamethoxazole (25),
tetracycline (30) and trimethoprim (5).

2.5. Nucleic acid isolation

A typical colony from pure culture was grown in 5
mL of Nutrient broth (NB) with 1.5% NaCl at 26
°C for overnight. 1.5 mL of this culture was used
for bacterial DNA extraction using DNA extraction
kit (Thermo Scientific) in accordance with the
manufacturer’s Gram-positive bacterial DNA
isolation instructions. Bacterial genomic DNA was
eluted by 10 mM Tris-EDTA buffer up to volume
200 pL and stored at -20 °C until used.

2.6. PCR assay

Isolates from the disecased fish samples were
identified by wusing Gram staining, colony
morphology and biochemical tests. They were
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further identified with 16S rDNA gene sequence
analysis. The polymerase chain reaction (PCR) has
provided for the detection. The universal primers,
B27F (5’-AGAGTTTGATCCTGGCTCAG-3") and
U1492R (5’-GGTTACCTTGTTACGACTT-3"), were
used for amplification of the 16S ribosomal DNA
gene (Liuetal 2013; Liu et al 2014). 5 puL of genomic
DNA solution in Tris-EDTA buffer was added to 45
pL of a PCR mixture consisting 2X mix (Qiagen), 1
uL (10 nmol) of each primers and sterile Millipore-
quality water added up to 50 pL. Amplification was
carried out in a thermocycler (Kyratec SC-200),
iniated by 10 min of denaturation at 95 °C and then
carried out for 35 PCR cycles of which each consists
of 45 sec of denaturation at 95 °C, 45 sec of annealing
at 60 °C, and 2.5 min extension at 72 °C. The reaction
was lasted with heating at 72 °C for 10 min after the
last cycle. A negative control with all the reaction
components except template DNA was included with
each test run.

2.7. Molecular characterization, gel extraction and
identification of the isolate by BLASTN

Twenty pL of the reaction mixture was analyzed by
submarine gel electrophoresis in 1% agarose (Bioron)
at 8 V.em'. 1 kb DNA ladder (GeneRuler) was used
for molecular characterization of the PCR product.
To extract amplicons from the gel extraction kit
(Macherey-Nagel) was used by following the protocol
of the manufacturer. After that PCR products were
sequenced by Macrogen Inc. The sequences were
subjected to BioEdit V7.2.5. program (Hall 1999)
to assemble the revers and forward fragments then
compared to 16S rDNA sequences in the GenBank
database by using the BLASTN algorithm (Chu & Lu
2005; Liu et al 2013; Liu et al 2014).

2.8. Histopathological study

Tissue samples from gills and internal organs were
fixed in 10% buffered formalin solution for routine
histopathological examination (Culling 1963). The
fixed tissue samples washed in tap water overnight
and dehydrated in the ascending concentrations of
ethanol. After dehydration, tissue samples were
cleared in xylene and sectioned at 5 pm. Then, the

sections were stained with hematoxylin and eosin
(H&E).

3. Results and Discussion

3.1. Clinical findings

The moribund fish were lethargic. They showed
petechae on the operculums and dorsal parts of their
body surfaces. Other signs included hemorrhages
on the intestinal wall and muscle, pale liver and
enlarged spleen. The spleen was also in cherry red
color. Yiagnisis & Athanassopoulou (2011) isolated
S. hominis from a bacterial survey study of the wild
and farmed marine fish species in Greece. The authors
reported that affected fish had anorexia and the
generalized hemorrhagic septicemia including visceral
petechation. Our findings were similar to those
reported by Yiagnisis & Athanassopoulou (2011).

3.2. Parasitological findings, bacterial isolation
and identification

Ectoparasites or endoparasites were not detected in
fish. As a result of bacteriological studies, whitish
to creamy colored bacterial colonies on BHI agar
with 1.5% NaCl were observed at 26+2 °C for 72 h.
These bacterial colonies were subcultured and the
strains from these colonies were tested biochemical
tests. The isolate was nonmotile, Gram-positive,
facultatively fermentative, cytochrome oxidase
negative and coagulase (rabbit plasma) negative.
16S rDNA sequences of the isolated strains were
compared with the GenBank database by using
the BLASTN. The closest matches obtained with
Staphylococcus  hominis  (GenBank accession
number KF254627.1; maximal score 2636, E value
0.0, and maximal identity 99% (1429/1430)). Most
Staphylococci, including S. epidermis, S. hominis
and S. warneri from fish as coagulase-negative were
reported (Ahmet et al 2011). S. hominis isolated in
this study was Gram-positive, clusters, cytochrome
oxidase and coagulase negative and facultatively
fermentative. Our own biochemical test results for
S. hominis agreed with those of Schleifer & Bell
(2009) and Ahmet et al (2011) except mannitol and
arabinose test results.
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3.3. Results of antimicrobial susceptibility testing

Staphylococcus hominis showed varying susceptibility
to the antimicrobial agents which were employed in
this test. It was highly sensitive to chloramphenicol,
tetracycline, streptomycin, oxytetracycline, kanamycin,
trimethoprim and erythromycin (more than inhibition
zone of 25 mm) except bacitracin (the inhibition
zone <20 mm) while it showed intermediate
resistance to ampicillin. Bacterial infections in fish
culture are important, and for this reason, agents are
widely used for treatment; however, a few reports
on antimicrobial susceptibility of S. hominis. Uddin
et al (2013) reported that the species isolated from
black tiger shrimp (Penaeus monodon) showed
resistance to ampicillin and erythromycin. But,

S. hominis was found sensitive against the above
mentioned antibiotics and also others in this study.

3.4. Results of histopathological examination

The histopathological examination of tissues
of gilthead sea bream revealed that the gills
demonstrated hyperplasia of the primary lamellae
(Figure la), lamellar telangiectasia (Figure 1b),
and the gill arch showed edema and hemorrhages
(Figure 1c). The spleen showed numerous of
melanomacrophage centers (MMCs) (Figure 2a),
and activations of MMCs were detected. These
centers were well defined, numerous and dark brown
colored. Splenic congestion was also observed
(Figure 2b). Basophilic areas with bacterial colonies
were observed (Figure 2b). Focal empty shaped

]
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Figure 1- Gill of diseased fish (H+E). a, Hyperplastic area rich in secretory cells in the primary lamellae
(arrowhead); b, Lamellar telangiectasia (arrowhead); c, the gill arch showing edema and hemorrhages
(arrowhead) (H & E)

Figure 2- Spleen of diseased fish (H+E). a, activation of melanomacrophage centers (MMCs) (arrowhead);
b, congested blood vessels (arrow) and basophilic areas with bacterial colonies (arrowhead); c, focal empty
spaces (arrow) due to depletion, necrosis and lysis of hematopoietic elements and focal hemorrhages
(arrowhead) (H & E)
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spaces in the spleen due to depletion, necrosis, loss
of hematopoietic elements and focal hemorrhages
in the spleen tissue were evident (Figure 2c). The
liver showed vascular degeneration of hepatocytes,
hepatocytic necrosis and hemorrhage (Figure 3a).
Multifocal areas of tubular and interstitial necrosis
and hemorrhages, heavy depositions in the MMCs

in kidney (Figure 3b) were observed. Hemorrhages
(Figure 3c) in tunica propria of the intestine, villous
atrophy and also depletion of the intestinal mucosa
were evident. Histopathological examinations of
tissues showed activations of MMCs, necrosis and
lysis of hematopoietic elements and hemorrhages in
the spleen, liver and kidney.

Figure 3- a, Hepatocytic necrosis and hemorrhages in the liver; b, hemorrhage (arrowhead) and
heavy deposition in the MMcs (arrow) in the kidney; ¢, hemorrhages (arrowhead) in funica propria of
the intestine (H & E)

4. Conclusions

Staphylococcus hominis was first isolated and
identified from the cultured gilthead sea bream
(S. aurata) from Antalya Bay (Turkey) in this study.
High water temperature above optimal growth
temperature (22-25 °C) for gilthead sea bream and
handling could be two reasons to begin disease
outbreak. Histopathological changes were detected
on tissues of affected fish. To better understand
virulence mechanisms of Staphylococcus hominis
on different fish species, including Sparus aurata,
further studies should be carried on under controlled
conditions.
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