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ABSTRACT
Vibriosis and Photobacteriosis are considered to be the most dangerous bacterial diseases which have
epizootiological and economic importance in mariculture. This study aimed to investigate the prevalence,
experimental pathological changes and in particular the mean of treatment. The clinical diagnosis was
performed in sea bass Dicentrarchus labrax sampled from marine fish farms in Alexandria
Governorate, throughout 2016. Bacteriological phenotypic and biochemical identification of bacterial
isolates were performed. Also, the pathogenicity test by isolated strains was conducted and monitored
for clinical signs and histopathological alterations. Moreover, the susceptibility and efficiency of
treatment with selected antibiotic upon antibiogram sensitivity were assessed under different routes. It
was found that, Vibrio alginolyticus and Photobacterium damselae subsp. damselae were isolated with
close prevalence rate (14.61%) and (19.34%) respectively. Also, experimentally infected fish showed
clinical signs and gross lesions mostly similar with naturally infected sea bass. But, histopathological
examination showed some specific characteristics for each bacterial strain. Finally, the two strains were
susceptible to Florfenicol and treatment with antibiotic immersion route was the most potent one than
injected and oral ones. Thus, the two bacterial strains showed an epizootic relationship, differential
pathological assays and similar treatment patterns.
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INTRODUCTION
Mariculture is one of the main sources of income
in many countries worldwide [1]. European Sea
bass Dicentrarchus labrax; is a marine fish of
great economic importance particularly in
Mediterranean aquaculture [2]. One of the most
important bacterial ailments affecting fish
particularly marine species is Vibriosis, which is

Photobacteriosis;

Pathogenicity;

Histopathology;

a prevalent fish disease caused by a bacterium
belonging to the genus Vibrio [3].
Vibriosis is a serious infectious disease in both
wild and cultured finfish and shellfish caused by
a wide number of members of the genus Vibrio,
e.g. V. anguillarum, V. damsela, V. vulnificus, V.
ordalii or V. salmonicida which were involved in
diseases of cultured fish [4]. Photobacterium
genus is a member of Vibrioneacae Family which
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comprises two subspecies, P. damselae subsp.
damselae (formerly Vibrio damsela) and P.
damselae subsp. piscicida [5].
The histopathologic picture of infected D. labrax
with Vibrio spp. showed deposition of
haemosiderin in the melanomacrophage centres
in the spleen, vacuolar degeneration or necrosis of
tubular epithelium and haemorrhages in some
renal glomeruli or liquefactive necrosis in renal
and haemopoietic tissues [6]. On the other hand,
[7] described the histological changes of P.
damselae subsp. damselae infection by the
presence of granulomatous ulcerative dermatitis.
Bacterial diseases are controlled in some
situations by eradication, maintenance of
animals
with
specified
health
status,
vaccination, and good hygiene [8]. Appropriate
use of antimicrobials will cure some sick
animals, speed the recovery of others, and
improve the welfare of treated animals. In the
case of zoonotic disease, antimicrobials will
reduce the spread of infection to other animals
[9]. Therefore, knowledge of the complete life
history of disease causing organisms will
improve understanding and approach to disease
surveillance, prevention and control [10]. Thus,
the current study aimed to investigate the
prevalence and differential histopathological
potential induced by pathogenicity test of
isolated strains. Moreover, studying the proper
antibiotic used for treating this infection assessed
under different routes of administration.
MATERIALS AND METHODS
Fish sampling
A total of 616 apparently healthy, freshly dead or
morbid D. labrax were sampled from marine fish
farms in Alexandria governorate, throughout
2016. Freshly dead samples were kept in ice
boxes and transported as soon as possible to Fish
Diseases Laboratory, National Institute of
Oceanography and Fisheries NIOF, Alexandria.
A live D. labrax samples were collected in a
plastic tank filled with seawater supplied with an
air blower.
Experimental fish
A total of 210 (90 for pathogenicity test + 120 for
treatment experiment) apparently healthy D.
labrax were obtained from a commercial fish
farm with average 60 ± 10 g then acclimated for
two weeks and maintained in a recirculated,
sand-filtered, UV-treated, aerated sea water
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(salinity 33 ± 1 %) system, where dissolved
oxygen was adjusted around 6 ±2mg L-1).
Experiments were performed following the
Universal Directive on the protection of animals
used for scientific purposes.
Clinical investigation and Post Mortem
(PM) examination
It was performed according to [7] and [11] to
determine any clinical abnormalities including
behavioral and physical changes in fish.
Bacteriological examination
It was performed according to [12] and [11].
Bacteriological samples were taken from internal
organs (liver, kidney and spleen) and cultured on
alkaline peptone water (3% NaCl-pH 8.6) and
incubated at optimum temperatures 27 oC for 2448 h., then streaked onto the selective solid
medium Thiosulfate Citrate Bile salt Sucrose
agar TCBS at 27 °C for 24-48 h, then different
colonies were selected. Presumptive colonies were
subcultured on Tryptone Soy Agar (TSA)
supplemented with 3% NaCl at 27 °C for 24-48 h
and examined microscopically and biochemically
according to [13] and [14]. Pure cultures of each
strain were obtained by restreaking on marine
agar plates. Strains were maintained as semisolid
stab cultures at 4oC and in glycerol broth 20% at 80 °C [15].
Pathogenicity test
Preparation of bacterial inoculums
It was performed according to [2]. Identified
strains were grown on Tryptone soy agar 3%
NaCl at 27 °C for 24 hours. The pure culture was
suspended in a sterile saline. A suspension of the
microorganisms
was
adjusted
to
(1.5x
8
10 CFU/ml), using McFarland standard tubes.
Experimental design:A total of 90 apparently healthy D. labrax
fingerlings were divided into three groups; the 1st
group (G1) was intraperitoneal I/P injected by 0.1
ml of V. alginolyticus suspension of 1.5 × 108
CFU/ml. The 2nd group (G2) was I/P injected by
0.1 ml of P. damselae subsp. damselae
suspension of 1.5 × 108 CFU/ml. The 3rd control
group (G3) was I/P injected by 0.1 ml sterile
saline solution. All groups were observed for any
mortality and/or pathological signs. Additionally,
they
were
subjected
to
bacteriological
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examination for reisolation of respective bacterial
isolates.
Histopathological examination
It was carried out according to [16]. Dead or
euthanized D. labrax samples (gills, liver,
kidney, spleen and intestine) were fixed in 10%
neutral-buffer formalin solution, routinely
embedded in paraffin, sectioned at 5 μm then
stained according to Harris Haematoxylin and
Eosin method [17].
Antibiogram test
The antimicrobial susceptibility of bacterial
strains was determined by the disc diffusion
method on Mueller Hinton agar. Commercially
available antibacterial disks (Oxoid) were
dispensed on the surface of the medium and
incubated for 24 h at 27°C [18].
Treatment with antibiotics
Supplemented antibiotics
Based upon antibiogram test, the selected
antibiotic was given in three routes (injection,
bath and oral) within a dose and duration [19-21].
Experimental design:
A total of 120 apparently healthy D. labrax were
distributed equally into four groups (T1-T4). After
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acclimatization, T1, T2 and T3 were infected as
described in the pathogenicity assay. The second
day postinfection, the first group (T1) was
injected intraperitoneal I/P by Florfenicol at 40
mg/kg b.wt, three times on alternative days. The
second group (T2) was immersed with Florfenicol
5 mg/l prolonged immersion for 5-10 days. The
third group (T3) was fed Florfenicol medicated
food at (25 mg/kg b.wt /day) for seven successive
days. The fourth untreated control group (T4) was
fed diet incorporated with sterile PBS.The
experiment was inspected daily for 14 days then
the clinical signs and mortality were recorded.
RESULTS
Prevalence of bacterial infection
As shown in (Table 1), Vibrio alginolyticus and
P. damselae subsp. damselae were isolated with
a total prevalence rate of 46.27%. The
prevalence rate of V. alginolyticus and P.
damselae subsp. damselae was 14.61%, and
19.34% respectively. With respect to seasonal
prevalence, V. alginolyticus and P. damselae
subsp. damselae recorded the highest incidence
in summer (63.33% and 83.33%), followed by
winter (17.65% and 58.82%), spring (16.67% and
44.44%) and autumn (10.67% and 10.67%)
respectively.

Table 1: Showing seasonal prevalence of V. alginolyticus and P. damselae subsp. damselae
infection in the sea bass D. labrax
Season

Winter
Spring
Summer
Autumn
Total

No. of
examined
fish

No. of
infected
fish

Total
prevalence
(%)

51
72
90
403
616

36
36
90
123
285

70.59
50
100
30.52
46.27

Clinical investigation and Post Mortem
(PM) examination
As shown in (Figure 1), infected D. labrax
fingerlings showed ulcers and haemorrhage all
over the body with fin erosions (fig.1a). Diseased
breeders showed corneal opacity, pale gills,
inflamed mouth, darkened skin, haemorrhage
and erosions on head and body sides (fig.1b). The
post mortem examination showed enlarged liver,

Vibrio alginolyticus

P. damselae subsp.
damselae

No. of
infected
fish

Prevalence
(%)

No. of
infected
fish

Prevalence
(%)

9
12
57
43
121

17.65
16.67
63.33
10.67
14.61

30
32
75
43
180

58.82
44.44
83.33
10.67
19.34

congested engorged gall bladder, splenomegaly
and haemorrhage in the abdominal cavity
(fig.1c). Dark enlarged spleen and kidney with a
presence of yellowish fluid in the intestine
(fig.1d).
Bacteriological examination:As shown in (Table 2) and (Table 3), phenotypic
and
biochemical
characteristics
of
V.
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alginolyticus and P. damselae subsp. damselae
were recorded.
Pathogenicity test:
The pathogenicity assay revealed that V.
alginolyticus and P. damselae subsp. damselae,
were pathogenic for D. labrax, causing 76.67%
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and 66.67% mortality rate respectively. These
showed clinical and PM lesions were similar to
those naturally infected. With reisolations and
identification of the recovered strains of
examined fish proved that they corresponded to
the same tested strains for pathogenicity.

Fig. 1:a) D. labrax fingerling with ulcer at caudal peduncle and fin erosion, b) D. labrax
breeder with eye opacity, skin darkness and erosions on mouth cavity, c) D. labrax
fingerlings with enlarged pale liver, splenomegally and hemorrhage in abdominal cavity.
d) D. labrax breeder with darkened and sever enlarged spleen and kidney with white
nodular foci & enlarged and hemorrhagic liver with engorged gall bladder.

Table 2: Showing phenotypic characteristics of V. alginolyticus and P. damselae
subsp. damselae
Test

Vibrio alginolyticus

P. damselae subsp. damselae

G-ve Short curved rods

G-ve Pleomorphic rods

Motile
+
+
Sensitive
Large yellow

Motile
+
+
Sensitive
Small green

Swarmed large pale

Pale small

Non hemolytic
K/A
Red slant/ yellow butt

β hemolysis
K/A
Red slant/ yellow butt

Urease

-Ve

-Ve

Simmons citrate

-Ve

-Ve

Gram staining
Motility test
Catalase
Oxidase
O/129 Pteridine
Thiosulphate Citrate
Bile salt Sucrose (TCBS)
Tryptic Soya Agar
(TSA+2.5%NaCl)
Blood Agar (BA)
Triple Sugar Iron agar
slant (TSI)
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Table 3: Showing biochemical identification of V. alginolyticus and P. damselae
subsp. damselae using Analytical Profile Index (API 20E)
Tests
Substrate
Reaction
Vibrio
P. damselae
Tested
alginolyticus
subsp.
(N=5)
Damselae (N=5)
ONPG
ADH
LDC
ODC
CIT
H2S
URE
TDA
IND
VP
GEL
GLU
MAN
INO
SOR
RHA
SAC
MEL

ONPG
arginine
lysine
ornithine
citrate
Na thiosulfate
Urea
tryptophan
tryptophan
Na pyruvate
Charcoal gelatin
glucose
mannitol
Inositol,
sorbitol
rhamnose
sucrose
melibiose

beta-galactosidase
arginine dihydrolase
lysine decarboxylase
Ornithine decarboxylase
citrate utilization
H2S production
urea hydrolysis
deaminase
indole production
acetoin production
gelatinase
fermentation/oxidation
fermentation/oxidation
fermentation/oxidation
fermentation/oxidation
fermentation/oxidation
fermentation/oxidation
fermentation/oxidation

+
+
+
+
+
+
-

+
+
+
-

AMY

amygdalin

fermentation/oxidation

-

-

ARA

arabinose

fermentation/oxidation

-

-

Histopathological alterations
The histopathological alterations induced by
experimental infection by V. alginolyticus and
P.

damselae subsp. damselae were shown in the
table (4) and figures (2; a-j).

Table 4: Showing differential histopathological alteration of V. alginolyticus and P.
damselae subsp. damselae experimental infections in D. labrax
Organ

Vibrio alginolyticus

P. damselae subsp. damselae

Gills

Hemorrhages and necrosis were detected
with hyperplasia in epithelial cells of the
secondary lamellae in some areas while
other areas showed fusion of lamellae
(Fig.2a)

Severe congestion of blood vessels of both primary
and secondary lamellae with fusion in lamellae,
with edema, hemorrhage, and eosinophilic cells
aggregation in the gill arch (Fig.2b)

Liver

Severe congestion of blood vessels was
detected that associated with areas of
hemorrhages and hepatocytes dissociation
(Fig.2c)

Severe vacuolar degeneration in which the cell
appeared swollen with fatty degeneration in
hepatocytes which appeared pale in color, with
also inflammatory cells aggregation around the
pancreas (Fig.2d)

Kidney

Vacuolar degeneration of epithelial lining
renal tubules and glomerulus (Fig.2e)

Sever vacuolar degeneration of renal tissue (Fig.2f)

Spleen

Decrease
in
the
number
of
melanomacrophages
and
severe
congestion of blood vessels (Fig.2g)

Activation of melanomacrophage (hemosidrenosis)
(Fig.2h)

Intestine

Increased activity of goblet cells and
degeneration in all intestine layers
(Fig.2i)

Necrosis of epithelial lining with infiltration of
lamina propria by inflammatory cells (Fig.2j)
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Figure (2): a) Gills fusion of infected D. labrax with V. alginolyticus, showing secondary
lamellae (H&E X100). b) Gills of infected D. labrax with P. damselae subsp. damselae,
showing congestion of blood vessels of primary and secondary lamellae (H&E X 400). c)
Liver of infected D. labrax with V. alginolyticus, showing areas of hemorrhage (H&E X 400).
d) Liver of infected D. labrax with P. damselae subsp. damselae, showing vacuolar
degeneration of most of hepatocytes (H&E X 100). e) Kidney of infected D. labrax with V.
alginolyticus, showing vacuolar degeneration of cytoplasm of epithelial lining renal
tubules (H&E X 100). f) Kidney of infected D. labrax with P. damselae subsp. damselae
showing sever vacuolar degeneration of renal tissue (H&E X 100). g) Spleen of infected D.
labrax with V. alginolyticus, showing decrease in the number of melanomacrophage cells
(H&EX 100). h) Spleen of infected D. labrax with P. damselae subsp. damselae, showing
increases the activity of melanomacrophage center (H&E X 400). i) Intestine of infected D.
labrax with V. alginolyticus, showing increase activity of goblet cells (H&EX400). j)
Intestine of infected D. labrax with P. damselae subsp. damselae, showing necrosis of
epithelial lining with infiltration of lamina propria by inflammatory cells (H&EX 400).
Antibiogram test
The tested Vibrio alginolyticus and P. damselae
subsp. damselae strains were sensitive to
Florfenicol (FFC 30 µg) and DD15 O129 (O129150 µg). Other susceptibility patterns were
recorded as shown in (Table 5).
Treatment with Florfenicol
As shown in (Table 6) and (Fig. 3), the immersed
groups with Florfenicol considered the most
potent one where 0 % mortality rate was
observed for both V. alginolyticus and P.

damselae subsp. damselae, followed by the I/P
injected groups with mortality rate 13.33 % and
10% respectively. The oral route was the lowest
potent method of treatment which showed
higher mortality rate 23.33% and 13.33%
respectively. It was observed that the treated
groups had recovered the clinical signs appeared
after pathogenicity test such as relief of
respiratory manifestation and absence of
erythema and haemorrhage on both sides of the
body after the fifth day of treatment in all
groups.
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Table 5: Showing antimicrobial resistance patterns of Vibrio strains
Anti-microbial agents

Vibrio alginolyticus
Inhibition
zone (mm)

P. damselae subsp. damselae

Interpretation

Inhibition
zone (mm)

Interpretation

Ampicillin (beta-hemolytic
group) AMP-10 µg
Cefotaxime CTX-30 µg
Florofenicol FFC-30 µg

-ve

Resistance

0

Resistance

21 mm
27 mm

Intermediate
Sensitive

9
30

Resistance
Sensitive

Ciprofloxacin CIP-5 µg

20 mm

Intermediate

20

Intermediate

DD15 O129 O129-150 µg
Gentamycin CN-10 µg
Nitrofurantoin F-300 µg

12 mm
4 mm
6 mm

Sensitive
Resistance
Resistance

15
7
10

Sensitive
Resistance
Resistance

Oxytetracycline OT-30 µg

11mm

Resistance

16

Resistance

Rifampicin RD-5 µg
Sulphamethoxazole&
Trimethoprim SXT-25 µg

10mm
7 mm

Resistance
Resistance

15
16

Resistance
Sensitive

Table 6: Experimental treatment by Florfenicol in different routes of infected D. labrax
with V.alginolyticus and P. damselae subsp. damselae.
Florfenicol Treatment route
N=30

Vibrio
alginolyticus
Mortality
Mortality
/ total No.
rate (%)

P. damselae subsp.
damselae
Mortality
Mortality
/ total No.
rate(%)

(Group 1) untreated control

18/30

60

16/30

53.33

(Group 2) injected I/P at 40 mg/kg
b.wt 3 times on alterative days
(Group 3) immersed at 5 mg/l
prolonged immersion for 5-10days

4/30

13.33

3/30

10

0/30

0

0/30

0

(Group 4) treated orally at 25mg/kg
b.wt. 7 successive days

7/30

23.33

4/30

13.33

Fig. 3: Showing the mortality rate associated with treatment by Florfenicol in different
route of administration (injection, immersion and oral route) after the experimental
challenge with V. alginolyticus and P. damselae subsp. damselae strains.
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DISCUSSION
Sea bass D. labrax represents one of the most
economically important fish species particularly
in the Mediterranean region, and thus it is very
important to study in details pathogens affecting
it [10,22]. Among these, Vibriosis and
Photobacteriosis, which have been and still to be
the most important diseases that cause
epidemiology and economic losses in the
aquaculture sector. Most Vibrio spp. was
pathogenic causing Vibriosis in wild and cultured
D. labrax at different age stages, mortalities and
great economic losses [23, 24]. Also, these
bacterial species have been reported to be the
causal agent of outbreaks of Vibriosis in other fish
species such as grouper [25] and sea bream [4].
Vibrio alginolyticus was considered to be
predominant fish pathogens in both wild and
cultured marine fish and responsible for high
mortality rate [28-30]. On the other hand, V.
damselae (P. damselae subsp. damselae) infection
was demonstrated in yellowtail [31] and nurse
sharks and rainbow trout (in Denmark) [32]
blacksmith (Chromis punctipinnis) [7]. The
prevalence rate of V. alginolyticus was 14.61%
which was lower than that recorded by [26] who
recorded 47% and 71% prevalence rate. On the
other hand, P. damselae subsp. damselae was
isolated at 19.34%% which was lower than that
recorded by [27]. This difference in prevalence
rate might be attributed to different locality and
season. With respect to seasonal prevalence, V.
alginolyticus and P. damselae subsp. damselae
recorded the highest incidence in summer,
followed by winter, spring and autumn,
respectively. The main factors influencing the
occurrence and distribution of Vibrio in aquatic
environments were water temperature, nutrient
availability and the association with marine
organisms [33]. These ecological circumstances
favour the outbreak of V. alginolyticus during
the warmer seasons [26, 34]. Higher prevalence
of P. damselae subsp. damselae was recorded in
the summer season when the water temperature
rises above 13-20 OC and salinity of 20 – 30 ppt
[27,35, 36].
Concerning, the clinical picture of the infected D.
labrax by V. alginolyticus, they showed clinical
signs and post-mortem lesions similar to that
reported by [2,7,11]. Also, the infected D. labrax
by P. damselae subsp. damselae symptoms
showed clinical picture agreed with [12,27,35].
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The pathogenicity assay revealed that, V.
alginolyticus and P. damselae subsp. damselae,
were pathogenic for D. labrax at LD50 of
(1.5×108
CFU/g
body
weight),
causing
mortalities at rates of 76.67% and 66.67%,
respectively. These findings were similar to
those reported by [2-12-37]. The recorded
morbidities and mortalities in I/P inoculated fish
with V. alginolyticus are most likely to be
related to extracellular products, especially
proteases which cytotoxic effects on fish cell
lines, and able to degrade mucus at significant
levels. In addition, Vibrio strains have
distinctive ability to obtain iron by means of
siderophores and adhere to skin, gill and
intestinal mucus [23, 25]. On a similar line of
evidence, the high levels of morbidity and
mortality in the I/P inoculated fish with P.
damselae subsp. damselae suggesting the highly
cytotoxic effect of the organism [38] and its
ability
to
produce
neurotoxic
acetyl
cholinesterase which described by [39]. Similar
to V. alginolyticus, the well described
siderophore-mediated iron sequestering system
was most likely to contribute to the
pathogenicity of P. d. subsp. damselae and its
associated disease.
Despite the clinical and postmortem changes of
naturally and/or experimentally infected fish,
but they weren't a clear picture of the disease.
Therefore, the histopathological picture has
provided characteristic pathological features of
both diseases. The infected fish tissues with V.
alginolyticus showed hyperplasia of gill
lamellae, hepatocytes dissociation, vacuolar
degeneration of kidney and decreased number of
melanomacrophages
in
the
spleen.
Haemosiderins
deposition
in
the
melanomacrophage centres were observed in the
spleen, vacuolar degeneration or necrosis of
tubular epithelium and haemorrhages in some
renal glomeruli in the kidney or liquefactive
necrosis in renal and haemopoietic tissues[6].
The intestine showed necrosis with sloughed
mucous membrane. Similar histopathological
degenerative effects were reported by [17]. On
the other hand, the infected D. labrax with P.
damselae subsp. damselae showed destructive
changes and eosinophilic cells aggregation in the
gill arch suggests their primary role in the
bacterial entrance into the body [40]. Also, the
fatty
degeneration
in
hepatocytes
and
hemosiderosis in spleen were consistent with
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many investigators who reported the vascular
changes and coagulation necrosis in the kidney
[40-42].
Most previous and current studies focus on
investigating the occurrence of diseases and few
of them address the mean and method of
treatment. It is worth mentioning that these
diseases are dangerous either due to the
mortality or difficulty in the application of
therapeutic means under field conditions.
Therefore, it is necessary to study the different
treatment measures using antibiotics or
immunostimulants
under
experimental
conditions that facilitate the farmer to apply
them on the farm. Therefore, this study was
focused on the study of the appropriate
antibiotic treatment and, more importantly, its
appropriate route. In spite of the antimicrobials,
chemotherapy has some side effects, but it
remains vitally important for treating bacterial
diseases under appropriate diagnosis, perfect
antibiotic selection with suitable route and dose
of administration. Upon antibiogram sensitivity,
V. alginolyticus and P. damselae subsp. damselae
showing susceptibility patterns for Florfenicol.
The immersed groups with Florfenicol was
considered the most potent treatment route which
shown no mortality rate than injected and oral
groups. There were many factors affect
medication by immersion either related to the
antibiotic itself or diseased fish and water. The
water antimicrobial helps to kill the free living
and hence medicate. In addition, seawater fish
drink significant amounts of water and may
absorb large amounts of a drug via the
gastrointestinal tract [43-45]. The injection route
was the following potent way that had higher
potency particularly for advanced bacterial
infections than the use of a medicated feed [46].
Finally, the oral route was the lowest potent one
due to poor internal absorption of the used
antibacterial and fish refuse to eat particularly
during infection phase and therefore, unlikely to
consume any medicated food. Also, saltwater fish
will drink and therefore, drugs may bind cations
in the water in their intestinal tracts affecting
bioavailability [45].
CONCLUSION
Although
there
were
phenotypic
and
histopathological differences between Vibrio
alginolyticus and Photobacteria damselae subsp.
damselae but, they provoked the pathogenesis of
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Vibriosis and Photobacteriosis under bad
managemental and ecological factors. In spite of
the antimicrobial chemotherapy has a side
effect, but it remains vitally important for
treating bacterial diseases through appropriate
diagnosis, the antibiotic selection at suitable
administration route and dose. Therefore, it is
important
to
design
an
ecological,
managemental and preventive program with
immunostimulant and vaccination.
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