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RESULTSIV

ABSTRACTI

Disease outbreaks caused by Vibrio harveyi infection were investigated in cultured common dentex (Dentex dentex) and greater amberjack (Seriola

dumerili). Clinical signs of affected fish included numerous superficial ulcers, petechiae and hemorrhages in the skin. The cumulative mortalities

during the course of the disease were 32.2 and 45.5% for great amberjack and common dentex respectively. Predominant bacterial strains from

diseased fish were cultured, indentified, and confirmed to be V. harveyi using morphological, biochemical, and molecular analysis. V. harveyi clinical

isolates evidenced multiple-antibiotic-resistance. To discover an effective control agent against V. harveyi infection in aquaculture, we isolated

bacteriophage (phage), designated vB_VhM1, from water samples in Crete, Greece. vB_VhM1 was morphologically classified as Myoviridae and

inhibited the growth of V. harveyi clinical strain. The latent period of the phage was estimated to be approximately 15 min, while the burst size was

25 PFU/cell. vB_VhM1 proved to be efficient in the inhibition of bacterial growth, as demonstrated by its in vitro bactericidal effect.

 The predominant bacterial pathogen was presumptively identified as Vibrio sp. via

morphological and biochemical analysis.

 The molecular analysis identified the bacterial strain as V. harveyi with 99% identity.

 The bacterial strain was resistant to ampicillin, oxolinic acid, and oxytetracycline,

indicating that the isolate evidenced multiple resistance and resistant to more than

three antibiotics.

 A Vibrio phage, designated as vB_VhM1 inhibiting the growth of multiple antibiotic

resistant V. harveyi clinical isolate, was isolated from water samples in Crete, Greece.

V DISCUSSION & CONCLUSION

 These results suggest that the phage vB_VhM1 can be useful to reduce the impact of

vibriosis, caused by V. harveyi in aquaculture.

II INTRODUCTION

 Vibriosis is a serious fish disease caused by bacteria belonging to the genus Vibrio.

Amongst Vibrio spp., Vibrio harveyi has been reported to infect a wide range of

marine organisms worldwide including fish and invertebrates.

 The disease can cause mass mortalities in aquaculture species with significant

economic impact. It has been reported that fish species valuable for the

Mediterranean aquaculture can be infected.

 Although antibiotic therapy is the main choice for controlling bacterial disease in

aquaculture, the increasing prevalence of antibiotic resistance has become a threat to

aquaculture environments. The use of antibiotics in aquaculture has risen

environmental and consumer’s safety issues, making the search for alternative

treatments one of the biggest priorities in aquaculture research.

Figure 2. Phage plaques formed in double layer agar plates (a) and

electron micrograph of negatively stained phage vB_VhM1 (b).

The bar corresponds to 100 nm.

MATERIALS & METHODSIII
Disease Outbreaks & Fish External Examination

Figure 1. V. harveyi infections of the juvenile fish with severe lesions on the body: 

(a) common dentex (Dentex dentex) with superficial lesion and (b) greater 

amberjack (Seriola dumerili) with numerous skin ulcers, fin erosion and 

hemorrhages in the abdomen.

Detection of Causative Agent

 Morphological, Biochemical, and Molecular analysis 

Antibiotic susceptibility profile

 Antibiotic Susceptibility Test by Disk Diffusion Method

Phage isolation

 Standard Enrichment Procedure

Phage characterization

 Electron Microscopy using Zeiss TEM EM902 (Zeiss, Germany)

 Thermal/ pH stability

 One-step growth analysis

 Host Cell Lysis to evaluate the bactericidal effect 

Figure 3. Stability of vB_VhM1 in the presence of

various temperatures (a) and pHs (b) (SD; n = 3).

Figure 4. One-step growth curve of vB_VhM1. All results are

shown as the mean of triplicate experiments, and error bars

represent the SD (n = 3).

Figure 5. Bactericidal effect of vB_VhM1 against V.

harveyi. Early exponential phase cultures of V.

harveyi were co-cultured with vB_VhM1 at MOIs

of 0, 0.1, 1, and 10 (SD; n = 3).
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