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Abstract Vibrio alginolyticus, Vibrio parahemolyticus and Photobacterium damselae subsp

damselae were isolated during recurrent episodes of mass mortalities among different stages of

Gilthead sea bream (Sparus aurata) and European seabass (Dicentrarchus labrax). The pathogens

were recovered from the external/internal lesions of a total of 320 seeds, juvenile and adult fishes

from the period of February 2013 through August 2013. Two hundred and sixty four bacterial iso-

lates were retrieved and presumptively identified using morpho-chemical characterization and

API�20NE. However, definitive molecular confirmation of V. alginolyticus was obtained through

implementing collagenase gene based regular PCR technique. The total prevalence of V. alginolyt-

icus, V. parahemolyticus and Photobacterium damselae subsp damselae among naturally infected

Gilthead seabream and European seabass was 82.19%, 87.28% 10.27%, 6.79% and 7.54%,

5.93% respectively. Antibiogram has revealed that isolates were sensitive to ciprofloxacin, chloram-

phenicol, enrofloxacin, nalidixic acid and oxolinic acid while resistant to ampicillin, amoxicillin, and

lincomycin.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Faculty of Veterinary Medicine, Cairo

University.
1009636833.
ail.com (M.A. Okada).
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1. Introduction

The majority of mariculture activities are regularly depending
on the collection of wild seeds from the Mediterranean Sea and

some coastal northern lakes. Economy wise, Egyptian
mariculture is remarkably incomparable to the freshwater
aculty of Veterinary Medicine, Cairo University.
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aquaculture, where the total mariculture harvest does not ex-
ceed 5% of the entire Egyptian aquaculture harvest. The mari-
culture development is restrained by technical, economic and

disease problems [1].
Bacterial diseases mount the most influential sector of dis-

ease problems that has direct colossal impacts on Egyptian

mariculture [2]. Vibrios come on the top list of pathogens with
direct jeopardy to mariculture development due to high mortal-
ities associated with their invasion to fishes [3]. It is crucial to

know that, Vibrios are ubiquitous tomarine environment, while
clinical disease outbreaks only occur when a sharply stressed
fish get exposed to the flaring up infectious agent [3].

Septicemia induced by Vibriosis is characterized by

haemorrhages on the base of pectoral fins, exophthalmia, loss
of appetite and edematous lesions on the body surface [4].
Vibrio alginolyticus (V. alginolyticus) and Vibrio parahemolyti-

cus (V. parahemolyticus) are responsible for mass mortalities
among fish stocks in many marine fish farms throughout the
Mediterranean area and severe economic losses in aquaculture

worldwide [5–7]. V. alginolyticus causes many epizootic out-
breaks among the Gilthead seabream and European seabass
populations, which possess high economic value at theMediter-

ranean communities [8–9].Morphologically, Vibrios are Gram
negative, asporogenous rods that are straight or curved and
are motile with a single polar flagellum when grown in liquid
medium [10].

Photobacterium damselae subsp. damselae (formerly Vibrio
damsela) is a halophilic bacterium associated with marine envi-
ronments that was initially isolated in 1981 as the causative

agent of skin ulcers in damselfish [11]. Photobacterium
damselae subsp. damselae (P. damselae ssp. Damselae) has been
repeatedly isolated from epizootic outbreaks affecting several

cultured fish species especially Gilthead seabream, Sparus
aurata and European seabass, Dicentrarchus labrax and new
cultured marine fish species in southern Spain. Moreover, this

pathogen has been reported to cause diseases in human, and
for this reason, it may be considered as zoonotic pathogen
[12]. Photobacterium damselae subsp. damselae is a facultative
anaerobic, Gram negative rod, weakly motile (by one or more

unsheathed polar flagellum).
Hence, the present study investigates the possible bacterial

causes behind the recurrent mass mortalities among different

stages of Gilthead seabream and European seabass from Alex-
andria and Damietta provinces, Egypt. Further, adopts full
identification/characterization scheme for the retrieved

isolates.
2. Materials and methods

2.1. Fish sampling

Throughout the period from February 2013 to August 2013, a
total of 320 moribund and freshly dead marine fishes were col-
lected during some episodes of mass mortalities associated
with disease outbreaks occurring at Alexandria and Damietta

provinces, Egypt .Fish species, numbers of fishes, average body
weights, average lengths and localities are shown in (Table 1).
Clinical examination of naturally infected fish was carried out

according to the method described by Austin and Austin [3],
Amlacher [13]. Postmortem examination was performed on
moribund sacrificed fish and/or freshly dead fish according
to the method described by Conroy and Herman [14].

2.2. Water sampling

Throughout the period from February 2013 to August 2013,
two water samples were collected in sterile 500 ml glass bottles,

during the disease outbreaks occurring at Alexandria and
Damietta provinces, Egypt according to the standard methods
described by Boyd [15] and APHA [16].Water parameters

namely temperature, dissolved oxygen, salinity and pH were
measured on spot using alcoholic thermometer, oxygen meter,
salinometer and pH meter respectively.

2.3. Bacteriology

2.3.1. Sampling and sample processing

Loopfuls from kidney, liver, brain, spleen, gills and external
lesions of examined fishes were spread onto Tryptic soy
agar (TSA) (Lab M, Lancashire, UK), Tryptic soy broth

(TSB) (Lab M, UK) and Brain heart infusion broth (BHI)
(Lab M, UK) supplemented with 2% (w/v) sodium chloride,
marine agar (MA) (Difco & BBL, MI, USA), and Thiosul-

phate citrate bile salt sucrose agar (TCBS, Lab M, UK). All
inoculated media plates were incubated at 25 �C for up
to 72 h.

In case of diseased seeds, sampling was carried out

according to Grisez et al. [17]. Briefly, seeds were disinfected
externally by immersion in 0.1% (w/v) benzalkonium chlo-
ride prepared in 1.5% (w/v) saline for 10 s then washed

three times in 0.85% (w/v) saline. Subsequently, 5seeds were
transferred into 1 ml of sterile saline in a glass potter
blender and were manually homogenized. 100 ll of the

homogenates were aliquoted/spread onto the media plates
before being incubated according to the aforementioned
conditions.

2.3.2. Biochemical identification

Isolates were identified by biochemical characterization follow-
ing the criteria described in Bergey’s Manual of Determinative

Bacteriology [18–20]. Presumptive characterization of the re-
trieved isolates was achieved using commercial miniaturized
API�20NE system (Biomerieux, France) according to manu-

facturer’s instructions. The isolates were identified according
to diagnostic schemes described by Buller [21], Costinar et al.
[22].

Growth in different concentration of sodium chloride was

used as another presumptive criterion for identification of
the retrieved isolates. Briefly, bacterial colonies were inocu-
lated into peptone water supplemented with 0%, 2%, 3%,

4%, 6%, 8% and 10% sodium chloride.

2.3.3. Antibiogram

Antibiotic susceptibility of the retrieved bacterial isolates was

determined using the Kirby Bauer disk diffusion method
according to Bauer et al. [23], Jorgensen and Turnidge [24].
The following antimicrobial discs (Oxoid) were used: Ampicil-

lin 10 lg (AML 10), Amoxicillin 25 lg (AX 25), Ciprofloxacin
5 lg (CIP 5), O/129 150 lg (129/150), Chloramphenicol 30 lg
(C30), Enrofloxacin 5 lg (ENR 5), Erythromycin 15 lg (E 15),



Table 1 Fish species, geographical location, number, weight and length of examined fish.

Fish species Geographical location # of fish Weight (g) Length (cm)

Gilt head seabream larvae (Sparus aurata) Marine fish hatchery at 21 km,

Alexandria

100 0.035–0.04 g 1–2 cm

Seabass seeds (Dicentrarchus Labrax) National institute of oceanography and

fisheries (NIOF), Kait bay, Alexandria

100 0.045–0.133 g 1.5–2.5 cm

Marine fish hatchery at 21 km,

Alexandria

20 0.45–1.15 g 3.5–4.5 cm

Seabass fingerlings Dibah Triangle Zone (DTZ). Damietta –

Port-Said, Egypt

25 2.89–9.91 g 5.5–8.5 cm

Gilt head seabream fingerlings 25 10–29.16 g 6.5–10.2 cm

Gilt head seabream juveniles 25 83.77–190 g 15–27 cm

Seabass juveniles Fish bay, Alexandria 25 56.75–129.93 g 14.5–21 cm
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Gentamicin 10 lg (CN 10), Lincomycin 2 lg (L 2), Nalidixic
acid 30 lg (NA 30), Nitrofurantoin 300 lg (F 300), Novobio-

cin 30 lg (NV 30), Oxolinic acid 2 lg (OA 2), Oxytetracycline
30 lg (TE 30), Rifampin 5 lg (RA 5), Streptomycin 10 lg (S
10), Tetracycline 30 lg (T 30), Trimethoprim/Sulfamethazole

25 lg (SXT 25). In vitro antimicrobial susceptibility was
screened on Mueller-Hinton agar (MHA) (Oxoid, Hampshire,
UK) supplemented with 1.5% (w/v) sodium chloride. At the

end of incubation, inhibition zones were measured using mea-
sured caliber.

2.4. Molecular confirmation of V. alginolyticus by polymerase
chain reaction (PCR)

2.4.1. Extraction of genomic DNA

Bacterial isolates were grown on TSA (Lab M, UK) supple-
mented with 2% sodium chloride and incubated at 25 �C for
24 h. Bacterial colonies were harvested then extraction of

genomic DNA was carried out according to BioFlux DNA
extraction kit manufacturer’s instructions.

2.4.2. Detection of collagenase gene by PCR

Two sets of oligonucleotide primers were used for identifica-
tion of V. alginolyticus. The primer pairs were VA-F (50-CG
AGTACAGTCACTTGAAAGCC-30) and VA-R (50-CAC-

AA CAGAACTCGCGTTACC-30) based on Collagenase
gene producing 737-bp fragment [25]. The PCR reaction
was performed in a 50 ll reaction system consisting of 2 ll
of purified genomic DNA (50 ng/ll), 5 ll of 10· PCR buffer,

1 ll each of the primers(50 pmol/ll),1 ll each of the 10 mM
dNTPs, 0.2 ll (5 units/ll), 0.2 ll Taq DNA polymerase
(5 units/ll) and the final volume was adjusted to50 ll with

sterilized double distilled water [25]. The tubes were then
placed in the thermal cycler with program being set as fol-
lows: one cycle of initial denaturation step at 94 �C for

5 min followed by 35 cycles of94 �C for 60 s, 50 �C for
60 s and 72 �C (extension temp) for 60 s. The cycling was
concluded by an additional final extension at 72 �C for

10 min and the reaction products were stored at 4 �C until
further analysis [25]. The amplicons were run into 1% aga-
rose gel at 100 V for 30 min. The gel was stained with ethi-
dium bromide then specific bands were detected under the

ultraviolet (UV) trans-illuminator. The detected bands were
photographed on gel documentation system using Digital
camera.
3. Results

Clinically, diseased fish showed dark coloration of skin,

detached scales, tail fin rot, skeletal deformity (lordosis), hem-
orrhage at base of pectoral fin, hemorrhages around the mouth
opening and operculum, abdominal distension and superficial

ulcerations (Fig. 1). The main post mortem lesions were, con-
gested kidney, pale enlarged liver, congested spleen, congested
brain, pale gills with excessive mucous (in some cases the gills
were congested), enlarged gall bladder, ascitic fluid in the

abdominal cavity and in some cases inflammation of swim
bladder with thickening of its wall (Fig. 1).

The recorded water quality results throughout the study

were indicating abrupt rise in un-ionized ammonia (0.07–
0.09 mg/l), water temperature (24–30 �C), water salinity
(32.60–67.20 g/l), nitrite (0.26–0.56 mg/l), iron (0.1–0.410

mg/l) and copper (0.12–0.149 mg/l) with concurrent decrease
in dissolved oxygen (3.1–4.2 mg/l).

Biochemical and morphological characterization of bacte-
rial isolates which were isolated from diseased Gilthead sea-

bream and European seabass are shown in (Table 2). The
results revealed that 264 bacterial isolates were recovered
and characterized from 246 infected fish. One hundred and

forty six isolates were recovered from 95 diseased seeds, 22
diseased juveniles and nineteen diseased adult fish of gilthead
seabream, S. aurata. One hundred and eighteen isolates were

recovered from 76 diseased seeds, 18 diseased juveniles and six-
teen diseased adult fish of European seabass, D. labrax.

Also, the results revealed that the total prevalence of bacte-

rial infections in this study was 76.57%. While the total prev-
alence among naturally infected Gilthead seabream, S. aurata
was 95%, 88% and 76% for seabream seeds, fingerlings and
fish respectively. Moreover, the reported total prevalence

among naturally infected European seabass, D. labrax was
60%, 80%, 72% and 65% for seabass seeds1, seeds2, juveniles
and adult fish. On the other side, the total prevalence of bacte-

rial infections in Gilthead seabream, S. aurata and European
seabass, D. labrax were 86.33% and 69.25% respectively.
The prevalence of each bacterial pathogens and mixed infec-

tions among naturally infected Gilthead seabream, S. aurata
and European seabass, D. labrax were described in (Table 3).

Moreover, the total prevalence of V. alginolyticus among

naturally infected Gilthead seabream, S. aurata and European
seabass, D. labrax, were 82.19% (120/146) and 87.28% (103/
118) respectively, whiletotal prevalence of V. parahemolyticus



Figure 1 Clinical signs and post mortem finding of the examined seabream and seabass. (A) Mass mortalities in naturally infected

Seabream larvae. (B) Naturally infected Seabass fries showing abdominal distension. (C) Naturally infected seabass showing hemorrhages

at base of pectoral fin, around the mouth and around the operculum. (D) Naturally infected seabass showing abdominal distension. (E)

Naturally infected seabream showing severe ulceration of skin and muscle. (F) Naturally infected Seabass showing inflammation of swim

bladder with thickening of wall. (G) Naturally infected Seabass fingerling showing pale gills with excessive mucous secretion. (H)

Naturally infected Seabream fingerling showing congested gills with excessive mucous. (I) Naturally infected Seabass showing congested

spleen and congested kidney.
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among naturally infected Gilthead seabream, S. aurata and

European seabass, D. labrax were 10.27% (15/146) and
6.79% (8/118) respectively. Further, the total prevalence of
P. damselae ssp. Damselae among naturally infected Gilthead
seabream, S. aurata and European seabass, D. labrax were

7.54% (11/146) and 5.93% (7/118) respectively, while the
prevalence in adult Gilthead seabream and European seabass
was 44% (11/25) and 28% (7/25) respectively.

In respect to intensity of infection, in case of Gilthead
seabream, S. aurata, the highest intensities of V. alginolyticus,
V. parahemolyticus and P. damselae ssp. Damselae were in liver

(32%), kidney (33.3%) and liver (36.4%) respectively, while the
lowest intensities were in skin (4%), gills (6.7%) and spleen,
brain (18.2%) respectively (Table 4). In case of European
seabass, D. labrax, the highest intensities of V. alginolyticus,

V. parahemolyticus and P. damselae ssp. Damselae were in
kidney (37%), kidney (38.5%) and liver, kidney (28.52%)
respectively, while the lowest intensities were in gills (8.5%),

gills (7.7%) and gills, spleen (12%) respectively (Table 4).
Species specific polymerase chain reaction (PCR) was car-

ried out to V. alginolyticus isolates using collagenase gene

primers. Results have indicated that all tested isolates showed
the appearance of 737-pb size bands characteristic for
V. alginolyticus (Fig. 2).
Antibiogram of retrieved has revealed that V. alginolyticus

was sensitive to ciprofloxacin, chloramphenicol, gentamicin,
enrofloxacin, nitrofurantoin, oxytetracycline, tetracycline,
streptomycin, nalidixic acid, oxolinic and vibriostat (O/129),
while resistant to ampicillin, amoxycillin andlincomycin. Mod-

erate sensitivities against trimethoprim–sulfamethoxazole,
novobiocin and erythromycin were reported. V. parahemolyti-
cus isolates were sensitive to ciprofloxacin, chloramphenicol,

enrofloxacin, oxytetracycline, tetracycline, trimethoprim–
sulfamethoxazole, novobiocin, nalidixic acid, oxolinic and vib-
riostat (O/129), while resistant to ampicillin, amoxycillin, genta-

mycin, lincomycin and streptomycin. Intermediate sensitive was
found to nitrofurantoin and erythromycin (Table 5). P. damse-
lae ssp. Damselae isolates were sensitive to ciprofloxacin, chlor-
amphenicol, enrofloxacin, nitrofurantoin, oxytetracycline,

trimethoprim–sulfamethoxazole, novobiocin, nalidixic acid,
oxolinic and vibriostat (O/129), while resistant to ampicillin,
amoxycillin, tetracycline, gentamycin, streptomycin and linco-

mycin. Intermediate sensitive was found to erythromycin.

4. Discussion

V. alginolyticus is considered one of the most dangerous patho-
gens in aquaculture, causing serious damage in finfish, shellfish



Table 2 Morphochemical characterization of bacterial isolates retrieved from diseased gilthead seabream and European seabass.

Morphochemical tests Vibrio alginolyticus Vibrio parahemolyticus Ph. damselae

subsp. damselae

TCBS Large yellow colonies Blue colonies

with green centers

Pinpoint green colonies

Gram staining Gram-negative

straight to slightly

curved rods

Gram-negative

cocco-bacilli

with bipolarity

O/129 sensitivity (150 mg) Positive Positive

Motility Motile Non motile

Catalase + +

Nitrate reduction + + +

TRP (Tryptophane production) + + �
GLU (Glucose fermentation) + + –

ADH (Arginine Dihydrolase) � � +

URE (Urease) � � +

ESC (Esculin (b-glucosidase) hydrolysis – � �
GEL (Gelatin (protease) hydrolysis – + �
PNG (Para-Nitrophenyl-bD-Galactopyranosidase) (b-Glucosidase) � � –

GLU (Glucose assimilation) – + +

ARA (Arabinose assimilation) � + �
MNE (Mannose assimilation) + + +

MAN (Mannitol assimilation) + + �
Citrate utilisation � � �
Oxidase + + +

Growth on of sodium chloride

Peptone water+0% sodium chloride � � �
Peptone water+2% sodium chloride ++ ++ ++

Peptone water+3% sodium chloride ++ ++ ++

Peptone water+4% sodium chloride ++ + +

Peptone water+6% sodium chloride + + +

Peptone water+8% sodium chloride + + �
Peptone water+10% sodium chloride + � �
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and crustaceans [26]. Its zoonotic importance has been increas-
ing through the past few decades. V. alginolyticus has been

sporadically associated with episodes of human infection such
as wound infection, cellulitis, seawater-related otitis media
[27–29]. V. parahemolyticus is compatible with marine / brack-

ish aquatic environment adjusting well to the broad range of
salinities. It is commonly found on shellfishes and all varieties
of finfish that are traditionally taken from marine and shore

areas [30]. P. damselae ssp. Damselae has been isolated from
aquatic environments and as causative agents of diseases in a
variety of aquatic animals and humans [31]. P. damselae ssp.
Damselae is a systemic bacterial infection affecting more than

48 fish species in widely distributed regions [32].
In the current study, clinical signs and post mortem lesions

recorded among naturally infected Gilthead seabream and

European seabass similar to clinical signs and post mortem le-
sions reported by Labella et al. [12], Moustafa et al. [34]. The
onset of outbreaks of fish diseases may be attributed to the sup-

pression of fish immune system. Such immune-suppression is
positively linked to the abrupt increase in water temperature,
un-ionized ammonia, iron, copper, nitrite, salinity associated
with uprising depletion of dissolved oxygen. Immunologically,

the above mentioned water quality results are well known to
have direct impact on adaptive, innate and cellular immune
responses [33,35]. These results were in complete accordance

with those reported by Chen et al. [36], Suomalainen et al.
[37] who stated that sharp increase in ammonia, decreased dis-
solved oxygen, high water salinity and temperature and ability
to scavenge iron from iron-binding proteins are the most possi-
ble triggering factors for initiation, establishment and spread of

infections with consequent jeopardy to the fish immune system.
The total number of bacterial isolates recovered (prevalence

of infection) from infected seabream and seabass were rela-

tively higher than those previously reported by Zorrilla et al.
[38], which might be attributed to the difference in geographi-
cal localities (each geographical zone has each specific bacterial

flora which completely differs from other zones even within the
same sea pool), diverse size and age of investigated fish (seeds,
juveniles and adult fish). Locally, the overall prevalence of bac-
terial infections in Gilthead seabream and European seabass

exceeded those recorded by El-Gendy [39]. Such increase could
be accredited to the difference in site/time of sampling, im-
mune status of fish and disease resistance especially for seeds

and juveniles, which were the most critical stages in the pro-
duction of marine fish according to Grisez et al. [17].

Species wise, the total prevalence of V. alginolyticus was

82.19% and 87.28% for seabream and seabass, which were
relatively higher than those reported by Zorrilla et al. [38]. This
can be explained by the difference in normal bacterial load of
V. alginolyticus in the Egyptian coastal sea water, sediment

from the localities reported by Zorrilla et al. [38]. Moreover,
the high levels of agricultural/municipal wastes in the Damiet-
ta and Alexandria sampling sites could be another enriching

factor to the uprising prevalence of V. alginolyticus and most
probably other zoonotic vibrios. Further, the difference in
intestinal bacterial flora of the Egyptian marine fish from those
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of the cited study together with difference in sampling sea-
sons could be another reliable explanation. Interestingly,
the highest prevalence of V. alginolyticus had occurred in

September followed by July and June then October and Au-
gust perfectly coincide with similar data reported by Yiagnisis
and Athanassopoulou [40], Vandenberghe et al. [41].

The largest bundle of strains (203/223) has expressed typ-
ical morpho-chemical characteristics such as colony color on
TCBS, carbohydrate utilization and salt tolerance profiles

that were completely consistent with the standard criteria of
V. alginolyticus. A definitive confirmation of strains was ob-
tained by PCR detection of collegenase gene of V. alginolyit-
cus where the entire bundle of retrieved isolates has amplified

a 737-pb size fragment simulating that of Pinto et al [25]. In-
sight analysis of the morpho-chemical characteristics and
molecular patterns of the retrieved isolates coincided with

the V. alginolyticus profiles reported by Buller [21], Costinar
et al. [22], Zorrilla et al. [38].

In respect to the total prevalence of V. parahemolyticus, it

was 10.27% and 6.79% for seabream and seabass respec-
tively, which were nearly similar tothose reported by Yiagni-
sis and Athanassopoulou [40]. Different localities of and

season of sampling would explain the slight difference
between our extracted data and the previous study [40] as
the highest prevalence of this bacterium occurred in May,
June, October, September, August and July. Locally, the

localities of fish sampling could have played a greater role
in elevating the prevalence of such pathogen in examined sea-
bream than seabass. This difference could be accredited to

difference in feeding habits/type of food used by seabream
juveniles and adult collected from earthen pond farms which
mainly depend on natural feed and live prey (tilapia juveniles

and tilapia zilli) in contrast to seabass juveniles collected from
the same localities. Definitively, the insight analysis of the
morpho-chemical characteristics (API 20 NE and conven-

tional biochemical tests) for the majority of retrieved isolates
(20/23) coincided with the V. parahemolyticus profiles re-
ported by Buller [21], Yiagnisis and Athanassopoulou [40].

The total prevalence of P. damselae ssp. damselae was

7.54% and 5.93% for seabream and seabass respectively,
which were in slight accordance with those recorded by Bale-
bona et al. [35]. This can be correlated to difference in local-

ities of isolation and season of sampling. It is imperative to
know that P. damselae ssp. damselae predominant in sum-
mer. The biochemical profile of a large portion of the strains

(13/18) was in accordance with Austin and Austin [3], Labella
et al. [42].

Tissue wise, liver and kidney were found to be the main
target organs for isolation of V. alginolyticus, V. parahemolyt-

icus and P. damselae ssp. damselae in both Gilthead seabream
and European seabass. Further, intensity of infection with
the three pathogens were found to be very remarkable in

the above mentioned three organs which run parallel to sim-
ilar results reported by Zorilla et al. [38], Botella et al. [43].
On the pathophysiological level, this tissue preference could

be related to some of the virulence determinants owned by
the three pathogens which augment their septicemic nature
with final predisposition into the toxin neutralizing vessel

(liver) and main immune worrier (kidney).
Insight analysis of the achieved the antibiogram of

V. alginolyticus and V. parahemolyticus has indicated that
examined fishes were not or very scarcely exposed to previous



Figure 2 Agarose gel electrophoresis of the products obtained after PCR amplification of the collagenase gene from the different strains

of Vibrio alginolyticus used in this study. Ld. Indicates 100 bp increment DNA bladder. (1) Indicate Vibrio alginolyticus strain isolated

from seabream larvae. (2) Indicate Vibrio alginolyticus strain isolated from seabream fingerlings. (3) Indicate Vibrio alginolyticus strain

isolated from seabream juveniles. (4) Indicate Vibrio alginolyticus strain isolated from seabass larvae.

Table 4 Intensities of bacterial infection in different organs of naturally infected gilthead seabream, Sparus aurata and European

seabass, Dicentrarchus labrax fingerlings and juveniles.

Bacterial Isolate Fish species Total # isolates Intensity of infection

Kidney Brain Liver Spleen Gills Skin

# % # % # % # % # % # %

Vibrio alginolyticus Seabream (S. aurata) 25 7 28 5 20 8 32 3 12 1 4 1 4

Seabass (D. labrax) 27 10 37 5 18.5 6 22.2 4 14.8 2 8.5 – –

Vibrio parahemolyticus Seabream (S. aurata) 15 5 33.3 3 20 3 20 3 20 1 6.7 – –

Seabass (D. labrax) 13 5 38.5 3 23 2 15.4 2 15.4 1 7.7 – –

Photobacterium damselae subsp.damselae Seabream (S. aurata) 11 3 27.2 2 18.2 4 36.4 2 18.2 – – – –

Seabass (D. labrax) 7 2 28.5 1 14.3 2 28.5 1 14.3 1 14.3 – –
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treatments with the tested antibiotics. This was very obvious
from the extending sensitivity of all isolates to ciprofloxacin,

chloramphenicol, enrofloxacin, oxytetracycline, tetracycline,
nalidixic acid and oxolinic acid. These results were concordant
with Labella et al. [12], Julian et al. [44]. Similarly,

P. damselae ssp. damselae showed wider range of sensitivities
to ciprofloxacin, chloramphenicol, enrofloxacin, nitrofuran-
toin, oxytetracycline, trimethoprim-sulfamethoxazole, novobi-

ocin, nalidixic acid and oxolinic acid, which was in relative
agreement with Labella et al. [12], Zorilla et al. [38].

However, some sort of resistance to ampicillin, amoxycillin
and lincomycin has been observed for all V. alginolyticus and

V. parahemolyticus isolates, while P. damselae ssp. damselae
were resistant to tetracycline and streptomycin. This could
be attributed to the repetitive usage of these antibiotics in con-

trolling previous outbreaks throughout the sampling localities
or consistent presence of such antibiotics in coastal waters
receiving agricultural/municipal wastes, which could contain

poultry, large animals and human antibiotic wastes of the
same types mentioned before.

In conclusion the mortality episodes among seabream and
seabass fish were an end result of multi-factorial process in

which, poor water quality, seasonal factor, host susceptibility,
age susceptibility and pathogen virulence have interacted to
produce such catastrophic mass mortalities among different
stages of examined fishes. Also, insight analysis of the achieved

epidemiological data is very alarming to possible future recur-
rent outbreaks and mass kills among other fish species inhabit-
ing such vulnerable areas in Alexandria and Damietta. Further,

antibiogram profiles are very elaborative of erratic usage of
antibiotics in different livestocks neighboring these sampled
coastal areas. This could encourage breeders to use alternative

biological control or competent vaccination strategies to avoid
antibiotic resistance uprising catastrophe. Finally, a future
pathogenicity study should be implemented on the retrieved
bacterial isolates and further molecular characterization of V.

parahemolyticus and P. damselae ssp. damselae isolates should
be adopted.
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