
African Journal of Microbiology Research Vol.6 (32), pp. 6487-6495, 13 September, 2012   
Available online at http://www.academicjournals.org/AJMR  
DOI: 10.5897/AJMR12.1201 
ISSN 1996-0808 ©2012 Academic Journals  

 
 
 
 
 
 

Full Length Research Paper 
 

Probiotic properties of Brevibacillus brevis and its 
influence on sea bass (Dicentrarchus labrax) larval 

rearing 
 

Abdelkarim Mahdhi1*, Fathi Kamoun2, Concetta Messina3,4, Andrea Santulli3,4 and  
Amina Bakhrouf1 

 
1
Laboratory of Analysis, Treatment and Valorization of Pollutants of the Environment and Products (LATVPEP), Faculty 

of Pharmacy, University of Monastir, 5000. Tunisia. 
2
National Institute of the Sciences and Technologies of the Sea (INSTM), Monastir, 5000. Tunisia. 

3
Marine Biochemistry Laboratory, Section of Biochemical Science, Department of BIONEC, University of Palermo, Via 

Barlotta 4, 91100, Trapani, Italy. 
4
Marine Biology Institute, Consorzio Universitario della Provincia di Trapani, Via Barlotta 4, 91100, Trapani, Italy. 

 
Accepted 13 July, 2012 

 

Efficacy of Brevibacillus brevis strain and its influence on larval rearing of sea bass (Dicentrarchus 
labrax) were investigated in the present work. Biochemical analyses permit to identify this strain as B. 
brevis. This bacterium has an inhibitory effect against fish pathogenic bacteria, especially the genus of 
Vibrio. Enzymatic characterization revealed that B. brevis was lipase positive, amylase, lecithinase and 
caseinase negative. Adherence assays to abiotic surfaces and challenge test with Artemia larvae 
demonstrate that B. brevis was fairly adherent and play an important role in the enhancement of the 
protection of Artemia culture against pathogens. Treatment of sea bass larvae with B. brevis not affects 
survival compared to control group. Specific growth and linear rate of sea bass larvae feed by Artemia 
enriched with potential probiont was improved compared to the control treatment. Therefore, this 
investigation suggested that the tested strain can be considered as promising potential probiotic that 
can be used incorporated in Artemia nauplii for rearing of fish and selfish larvae based on the 
enhancement of survival and growth rate and pathogens elimination of in vivo and in vitro conditions.  
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INTRODUCTION 
 
Infections caused by pathogens in aquaculture hatcheries 
are considered to be an important problem responsible 
for several diseases in fish and selfish culture facilities 
and as a significant constraint to the development of the 
aquaculture sector worldwide (Subasinghe et al., 1998). 
Different strategies have been used to overcome this 
problem and probiotic utilization was one among the 
promising conventional approaches to combat pathogens 
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and guarantee the development of sustainable 
aquaculture. The use of probiotics as an alternative to 
prevent disease and ameliorate nutrition in aquaculture 
farms is becoming increasingly popular because of their 
ability to guarantee a healthy environment for fish and 
selfish larvae. It has been demonstrated that 
microorganisms have an important role in aquaculture 
systems because they play a crucial role to control 
disease and water quality (Pillay, 1992). Different 
research studies have shown that manipulation of gut 
microfolora with potentials candidates probiotics, such as 
Bacillus sp, and several lactobacilli, improve survival of 
organisms   in   intensive   rearing  system  and  enhance 
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protection against pathogen (Olafsen, 2001; Gabriela et 
al., 2012). These beneficial microorganisms have a 
positive effect when they are used as food supplement or 
as an additive to the water in aquaculture hatcheries 
because of their ability to control pathogens in vivo and in 
vitro conditions as well as to secrete some exoenzymes 
that stimulate digestion (Gatesoupe, 1999; Sorroza et al., 
2012; Dahiya et al., 2012). Rengpipat et al. (2000) 
showed that the survival and growth of the black tiger 
shrimp (Penaeus monodon), fed the probiont Bacillus 
S11, was increased compared with non-treated shrimp. 
The use of Bacillus bacteria in the Indian white shrimp 
Fenneropenaeus indicusmeduim culture, demonstrate a 
positive effect on its digestive enzyme activity, survival 
and growth (Ziaei-Nejad et al., 2006). The positive effect 
of probiotic Bacillus on larvae shrimp (Penaeus 
vannamei) based on water quality, survival rate and 
digestive enzyme activities was investigated at different 
larvae stage and different concentration (Zhou et al., 
2009). Thus, probiotics have been shown to be effective 
in a wide range of species for the promotion of growth, 
enhanced nutrition, immunity and survival (Macey and 
Coyne, 2005; Tseng et al., 2009).  

In order to found suitable probiotic treatment for 
sustainable aquaculture that replaces the use of antibiotic 
and guarantee a healthy environment for fish and selfish 
larvae, a wide range of these bacteria have been 
proposed for their application as probiotics. We 
undertook this investigation in the aim to give insight 
about the effectiveness of B. brevis strains isolated from 
Artemia culture through the study of some probiotic 
properties and its effect on larval rearing of sea bass 
(Dicentrarchus labrax). 
 
 
MATERIALS AND METHODS 
 
Bacterial strain 
 
Isolation and identification  
 
Bacterial strain used in this study was isolated aseptically from 
Artemia culture recovered from Sebkhat El Adhibet in the South 
East of Tunisia (33°44 N – 10°46 E) according to the following 
procedure. 1 ml of water samples was enriched 24 h at 30°C in 
nutrient broth sea water (Difco, USA) (NBSW) (salinity 34 g/L and 
pH 7.99) and speared on nutrient agar plate and incubated at 30°C. 
The appeared colonies were reisolated on Petri plates with nutrient 
agar and Gram and catalase tests were realized. The isolated strain 
was identified using standard morphological and physiological 
techniques and the API 50 CHB and Api 20 E system (BioMérieux, 
Marcy-l‟Etoile, France) according to the manufacture‟s 
recommendation. Results were read using an automated 
microbiological mini-API (bioMérieux, Marcy l‟Etoile, France). 
 
 
Antagonism assay 
 
Antibacterial activity was evaluated using Well-Diffusion Agar Assay 
as described by Mette et al. (2004) with some modifications. Three 
pathogenic Vibrio strains were used: Vibrio alginolyticus (VA) 
isolated from infected fish previously described by Ben et al. (2006),  

 
 
 
 
V. alginolyticus ATCC 17749 (VB) and V. parahemolyticus ATCC 
17802 (VP). Pathogens were incubated in marine broth for 24 h at 
30°C and incorporated into pour plates. Wells were cut into the agar 
and filled with 100 μl of the marine broth isolate. The presence of 
clear inhibitory zone around the well indicates that the isolate is 
able to inhibit the growth of the pathogen.  
 
 
Enzymatic characterization and adherence assay  
 
Enzyme characterisation of the tested strain was determined 
following inoculation of 20 µl of bacterial cultures of 106 CFU/mL 
onto Tryptic Soy Agar (TSA) to which the following substrates were 
added: 0.2% starch for amylase, 1% skim milk for caseinase, 1% 
Tween 80 for lipase and 5% egg yolk for phospholipase 
(lecithinase) activities. Incubation was performed at 37°C during 24 
h. The presence of enzymatic production was indicated by the 
presence of the halo around the colonies. The adhesive ability of 
the tested strain to abiotic surface was determined using a semi-
quantitative adherence assay in 96-well tissue culture plates (Nunc, 
Roskilde, Denmark) according to Mack et al. (2001). Briefly 
following overnight incubation at 37°C, the optical density of 
bacteria at 595 nm (OD595) was measured using an automated 
Multiskan reader (Gio De Vita E C, Italy). An overnight culture 
grown in Tryptic Soy Broth (TSB) at 37°C was diluted to 1:100 in 
TSB with 2% (w/v) glucose. A total of 200 μL of these cell 
suspensions was transferred to a U-bottomed 96 well microtitre 
plate (Nunc, Roskilde, Denmark). Each strain was tested in 
triplicate. The plates were incubated aerobically at 37°C for 24 h. 
The cultures were removed and the microtitre wells were washed 
twice with PBS (7 mmol/L Na2HPO4, 3 mmol/LNaH2PO4 and 130 
mmol/l NaCl at pH 7.4) to remove non-adherent cells and were 
dried in an inverted position. Adherent bacteria were fixed with 95% 
ethanol and stained with 100 μL of 1% crystal violet (Merck, 
France) for 5 min. The excess stain was rinsed and poured off and 
the wells were washed three times with 300 μL of sterile distilled 
water. The water was then cleared and the microplates were air 
dried. Adhesion ability results were interpreted as strong (OD595 ≥ 
1), average (0.1 ≤ OD595 < 1) or slight (OD595< 0.1) (Knobloch et al., 
2001).  
 
 
Artemia gnotobiotic culture and challenge test 
 
Bacteria-free cysts and nauplii were obtained via decapsulation as 
described by Sorgeloos et al. (1986). During decapsulation 0.22 μm 
filtered aeration was provided and all manipulations were carried 
out under a laminar flow hood. Decapsulated cysts were washed 
with filtered and autoclaved sea water (FASW) over a net 50 μm 
sterile filter. This procedure was repeated nine times, using new 
FASW. After this step, washed decapsulated cysts were transferred 
to a sterile falcon containing 30 ml of FASW. The capped Falcons 
were placed and exposed to constant incandescent light of Shaker 
incubator (28°C, 120 rpm). After 18 - 20 h of incubation, Artemia 
culture containing newly hatched nauplii was obtained (Orozco-
Medina et al., 2002). During the bioassays performed in triplicate 
under sterile conditions over six days, sterile commercial food (Red 
papper, BERN AQUA) was diluted under sterile conditions in FASW 
(salinity 34 g/L and pH 7.99) and then was provided only at day 
one. Beneficial bacterial strain was added during the first three day 
and the virulent V. alginolyticus „VA‟ strain was provided only at day 
3. All challenge tests included the following treatments: (1) Control 
treatment: „„Artemia with commercial food (A+AL); (2) Treatment 
„„Artemia with commercial food and beneficial bacteria B. brevis‟‟ 
(A+AL+B); (3) Treatment „„Artemia with commercial food and 
pathogenic bacteria V. alginolyticus‟‟ (A+AL+VA); (4) Treatment 
“Artemia with benefic or pathogenic bacteria” (A+B; A+VA); (5) 
Treatment   “Artemia   alone‟‟ (A).   During    the    challenge    tests, 



 
 
 
 
probiotic and pathogenic bacterial suspensions were added at a 
density of 106 CFU/mL. The concentration of the inoculum was 
estimated through a regression analysis of the optical density of the 
pure culture and the number of CFU/mL was determined using Petri 
plates with marine agar in duplicate.  

Treatment of Artemia with commercial food was chosen as a 
control treatment in the two experiments because larvae survival 
showed a higher percentage after 6 days of culture. During the 
experimentation, survival rate was determined by the daily counting 
of the number of swimming larvae. At the end of each bioassay, 
alive Artemia were fixed with lugol solution to measure their 
individual length (IL) under a microscope containing a graduated 
micrometer (Nikon eclipse 50 I, Japan).  

 
 
Pathogenicity/toxicity of candidate probiont towards Artemia 

 
Potential probiotic strain was cultured in 30 ml nutrient broth for 24 
h at 37°C. The broth was then transferred to a sterile 45 ml 
centrifuge tube and centrifuged at 2000 × g for 10 min. The 
supernatant was poured into a sterile flask and kept at 4°C, while 
the bacterial pellet was resuspended in sterile seawater. 
Experiments were performed with nauplii collected from Artemia 
gnotobiotic culture. 100 μL of sterile sea water (SSW) containing 20 
newly hatched nauplii was added to each well of a 96-well microtitre 
plate. Probiotic bacterial suspension or the supernatant from the 
probiont was added to the Artemia nauplii at volume of 100 μL. The 
control for the bacterial suspension was SSW, and sterile marine 
broth (SMB) was used as the control for the supernatant. After 
incubating the plate at 25°C for 24 h, the number of dead Artemia 
were counted in each well. Five microlitres of concentrated formalin 
(100%) was then added to each well to kill the live nauplii and the 
total number of Artemia per well was counted. All manipulations 
were carried out in triplicate under sterile conditions. At the 
beginning and end of each run of the procedure methods used to 
verify axenity of the Artemia culture (non contamination) were 
conducted by using plating techniques. Bacterial contamination in 
the control tubes was checked by plating 100 μL of the culture 
medium in marine agar as described previously.  

 
 
Challenge test with Dicentrarchus labrax larvae 

 
Each 35 experimental fish larvae of sea bass (D. labrax) (18 day 
old) verified as healthy prior to experimentation were obtained from 
the center of National Institute of Technological Sciences of the Sea 
of Monastir (INSTM). Larvae were then transferred in 6 plastics 
tanks of 3 L. The three first tanks contain larvae fed with A. nauplii 
enriched with commercial food only (control treatment) and the 
other tanks contain larvae fed with A. nauplii enriched with the 
bacterium (B. brevis). The treatment of control is support by 
experimentation on a large scale in the center of the INSTM of 
Monastir.  

Decapsulated Artemia cysts were incubated for 24 h at 26–28°C 
in seawater. The newly hatched nauplii were rinsed after hatching, 
and enriched overnight with the bacterium B. brevis at 
concentration of 107-108 cfu/ml in 2 L cylindroconical plastics tanks 
with aeration and added to the fish tanks one time per day after 
rinsing with sterilized sea water. We have used this concentration of 
potential probiont because a high concentration was required to 
exert their benefic effect (Vaseeharan and Ramasamy, 2003). 
During the experiment period (15 days), we did three samplings at 
the beginning, the middle and at the end of the treatment. The 
tanks were aerated to keep the live food in suspension and water 
temperature is maintained between 18–20°C using a thermostat 
(Jäger). Dead larvae and food debris were removed from the tanks 
and    10%   of   the   tank   water   was   exchanged   daily.   During  
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experimentation, survival, linear and weight growth, specific linear 
and weight growth, dynamic of heterogeneity and aptitude to 
survive was recorded at the middle and the end of treatment. The 
parameters were calculated using this formula  

 
Specific Weight Growth = [(Ln(Wf) – Ln(Wi)/ days number]*100   
Specific Linear Growth = [(Ln(Lf) – Ln(Li)/ days number]*100   

 
where, W: weight; L: length  

 
Dynamic of heterogeneity = Initial coefficient of variation/Final 
coefficient of variation 
Aptitude to survive = [Initial larvae number / (final larvae number – 
taking away)]*100 

 
All manipulations were carried out under a laminar flow hood and all 
necessary tools were previously autoclaved at 120°C for 20 min. 

 
 
Statistical analysis  

 
The data obtained in each experiment were compared by analysis 
of variance (ANOVA) and Duncan test (Statistica 5.5). The 
percentages of Artemia larvae survival were arcsine transformed to 

satisfy normal distribution and homoscedasticity requirements. 
 
 
RESULTS 
 
Bacterial identification and antagonism assay 
 
Bacterial isolate was identified as B. brevis using Api 50 
CHB and Api 20 E system (Biomerieux, France) with a 
percentage of identification of 98%. Antagonism assay 
results showed that this strain has an inhibitory effect 
against the tested pathogenic strains. Diameter of the 
inhibitory zones ranged between 12 and 15 mm (Table 
1). 
 
 
Enzymatic characterization and adherence assay 
 
Enzymatic characterization summarized in Table 1, 
revealed that B. brevis was lipase producer. However, it 
was not able to excrete amylase, lecithinase and 
caseinase (Table 1). Adherence assay shown that the 
tested strain was fairly adherent to abiotic surface 
“polystyrene”, with a value of 0.38 at 595 nm (Table 1).  
 
 

Artemia challenge test 
 
During the first experiment, B. brevis strain, did not affect 
the survival of Artemia when it is associated to the 
nutrient in the culture medium and no significant 
difference was shown compared to control treatment (P > 
0.05), however the linear growth of larvae was improved 
when nauplii was feeds by the bacterium combined to the 
nutriment (length of 1.72 mm) (P < 0.05) (Figures 1 and 
2). Interaction with the pathogenic V. alginolyticus VA, 
shown   that   B. brevis   participate   in  the  protection  of
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Table 1. Antimicrobial activity of B. Brevis strain in mm, exoenzymes characterization and adherence assay. 
 

Strain 
Inhibitory zone Adherence to polystyrene Exoenzymes 

VA V B VP  Lec Cas Amy Lip 

B. brevis 13.6±0.05 12.6±0.05 15.3±0.4 0.38± 0.18 -- -- -- ++ 
 

VA: Vibrio alginolyticus; VB: Vibrio alginolyticus (ATCC 17749) and VP: Vibrio parahemolitycus (ATCC 17802). Lec:  
lecithinase; Cas: caseinase; Amy: amylase; Lip: lipase. For each average, the respective standard deviation is added 
(mean ±S.D).  

 
 
 

 
 

Figure 1. Survival of Artemia larvae after various treatments: Artemia with commercial 
food (A+AL); Artemia axenic (A); Artemia with beneficial bacteria (A+ B); Artemia with 
food and beneficial bacteria (A+AL + B). 
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Figure 2. Histogram of the average Artemia individual length (in mm, and respective standard 
deviation) after various treatments: Artemia with commercial food (A+AL); Artemia with beneficial 
bacteria (A + B); Artemia with commercial food and beneficial bacteria (A+AL+ B); Artemia with 
pathogenic bacteria (A+VA); Artemia with commercial food and pathogenic bacteria (A+L+VA); 
Artemia with beneficial and pathogenic bacteria (A+B+VA); Artemia with commercial food and 
beneficial and pathogenic bacteria (A+AL+B+VA). 
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Figure 3. Survival of Artemia larvae after various treatments: Artemia with commercial 
food and pathogenic bacteria (A+AL+VA); Artemia with pathogenic bacteria (A+VA); 
Artemia with beneficial and pathogenic bacteria (A+B+VA); Artemia with commercial food 
and beneficial and pathogenic bacteria (A+AL+ B+VA). 

 
 
 

 
 

Figure 4. Survival rate of Artemia nauplii after 24 h exposure to candidate probiont 
suspension and their marine broth culture supernatant. Controls were incubated in sterile 
seawater (SSW) and sterile marine broth (SMB). BBCB: B. brevis culture; BBSB: B. brevis 
culture supernatant.   

 
 
 
Artemia culture against pathogens. In fact, A. nauplii 
could survive until the end of treatment (40%) and no 
significant difference was recorded compared to control 
treatment (P > 0.05). The growth of nauplii was improved 
(1.2 mm) compared to the treatment of Artemia with the 
pathogenic V. alginolyticus (0.71 mm) and asignificant 
difference was noted (P < 0.05) (Figures 2 and 3). 

Pathogenicity/toxicity assay 
 
Survival of Artemia exposed to the candidate probiont 
bacterial suspensions and marine broth supernatant is 
shown in Figure 4. During the challenge tests, Artemia 
culture exposed to the bacterial suspensions and marine 
broth supernatant presented a high survival rate (90%)
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Table 2. Mortality, heterogeneity and aptitude to survive of sea bass larvae after feeding with 
and without B. brevis for 2 weeks. 
 

 

 
Mortality (%) 

Heterogeneity 
Aptitude to survive (%) 

Linear growth Weight  growth 

B. brevis 2.85 1.07 0.52 98.8 

Control 11.42 0.96 1.62 85.18 
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Figure 5. Histogram of the average of linear growth (A1) and weight growth (A2) of sea bass larvae (in cm, and Respective 
Standard diviation). D8 and D14: Culture day 8 and 14; BACA: Tanks where marketed food was used; BACB: Tanks where 
beneficial bacteria was used. 

 
 
 
and no significant difference was found in comparison to 
control treatments SSW and SMB were survival rates 
were 76 and 86%, respectively (P > 0.05). 
 
 
Larval rearing  
 
Survival and aptitude to survive  
 
Sea bass larvae fed by Artemia enriched with B. brevis 
did not show high mortality (2%). However, a small 
percentage of mortality (11%) was highlighted where 
larvae were fed by nauplii enriched with marketed food. 
This positive effect on survival is followed by an aptitude 
to survive ranging between 100 and 94% where the 
potential probiotic was introduced into the medium of 
breeding and about 80% where the commercial food was 
used (Table 2).   
 
   
Growth and dynamic of heterogeneity 
 
At the end of the treatment, the linear growth of sea bass 
larvae supplied with A. nauplii enriched with the 
bacterium, was slightly improved and no significant 

difference was recorded (P > 0.05). However, a 
significant effect was highlighted, at the end of treatment, 
concerning the weight growth (P < 0.05) (Figure 5 A1, 
A2). A slightly improvement of specific linear growth and 
specific weight growth was recorder at the end of 
treatment and no significant difference was highlighted by 
comparison with the control treatment (P > 0.05) (Figure 
6 A1, A2). For population heterogeneity analysis, 
treatments including the bacterium or marketed food 
showed good heterogeneity for linear growth (1.07 and 
0.96 for B. brevis and commercial food, respectively). 
However, an average heterogeneity was highlighted 
during treatments for weight growth (Table 2).  
 
 
DISCUSSION 
 
This study shows that B. brevis have the ability to inhibit 
pathogens in vitro and in vivo. The inhibition of 
pathogenic bacteria can be explained by excretion of 
some extracellular components such as bacteriocin often 
used for antibiotics industry. Some Bacillus strains were 
used in the production of antibiotics (bacitracin from 
Bacillus licheniformis or Bacillus subtilis and gramicidin 
from  B. brevis  or  vitamins   from   Bacillus   megaterium
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Figure 6. Histogram of the average of specific linear growth (A1) and specific weight growth rate (A2) of sea bass larvae (in cm, and 
Respective Standard). D8 and D14: Culture day 8 and 14; BACA: Tanks where marketed food was used; BACB: Tanks where 
beneficial bacteria was used.  

 
 
 
(Outtrup and Jørgensen, 2002). Others studies 
demonstrated that Bacillus spp. (Kyriakis et al., 1999) 
and B. subtilis spores (Mazza, 1994) may be successful 
competitive exclusion agents. It has been also 
demonstrated that Bacillus spp. are often antagonistic 
against fish and shellfish pathogenic bacteria 
(Gatesoupe, 1999; Rengipipat et al., 2000). Marques et 
al. (2006) demonstrated that probiotic bacteria can 
protect Artemia culture against pathogenic bacteria and 
improve culture conditions. Our results confirm that the 
concentration of probiotic bacteria will be higher (about 
10

7
-10

9
 cfu/ml). In fact, a high concentration of B. subtilis 

BT23 was required to inhibit V. harveyi in the co-culture 
experiments. Vaseeharan and Ramasamy (2003) 
demonstrated that the antagonist must be present at 
significantly higher levels than the pathogen and the 
degree of inhibition increased with the level of antagonist.  

Our data demonstrate that B. brevis express some 
enzymes of biotechnological interest that may provide an 
alternative source of energy and give more protection 
against pathogens. In this context, it has been 
documented that some potential candidate‟s 
microorganisms secrete many exoenzymes, such as 
proteases and lipases and they have been used widely 
as putative probiotics (Prieur et al., 1990; Moriarty, 1998; 
Tapia-Paniagua et al., 2012). These two criteria 
associated to the adhesive ability can improve its efficacy 
and explain the positive effect observed on larvae 
rearing. According to Fuller (1989) who defined a 
probiotic as a live microbial feed supplement which 
benefits the host animal by improving its intestinal 
microbial balance, B. brevis strain can be considered as 
a potential candidate probiotic bacteria and this has been 
confirmed during this study by the improvement of 
conditions of Artemia culture. The positive effect on larval 
rearing can be due to the important role doing by this 

strain in culture medium of sea bass (Dicentrarchus 
labrax). In fact, the isolate can continue to be present in 
the bacterial flora of the gut several days and to be active 
during intestinal transit. Also, it participates to digestion 
process, elimination of potential pathogen and creates a 
healthy environment (Kennedy et al., 1998; Seenivasan 
et al., 2012; Tapia-Paniagua et al., 2012). In fact, it was 
indicated that it is possible to influence the species-
composition of the intestinal microflora in the larvae by 
feeding them with bacteria bioencapsulated in Artemia 
and this observation has been demonstrated in 
previously published research studies (Makridis et al., 
2001; Seenivasan et al., 2012). Pathogenicity and toxicity 
assay showed that Artemia culture exposed to the 
bacterial suspensions and marine broth supernatant 
presented a high survival rate. This result confirms the 
availability of these strains to be considered a potential 
as candidates probiotic for Artemia culture and possibly 
other crustacean and fish larvae. It has been 
demonstrated that if a microorganism is to be used as a 
probiotic for live food organisms, it must not be 
pathogenic or toxic to its host and tests should also be 
performed on the larvae to which they are to be fed 
(Verschuere et al., 2000; Jann-Para et al., 2004). Gomez-
Gil et al. (2002) reveled that it is possible when 
pathogenicity is suppressed or lost, other factors such as 
growth rate or attachment ability, which are factors that 
contribute to their success as pathogens, may influence 
the microflora to the benefit of its host. In this context, Liu 
et al. (2010) have demonstrated that B. subtilis E20 has 
great potential for use as probiotic in Litopenaeus 
vannamei larval breeding because improvement of larval 
survival rate, development, stress resistance, and 
immune status was recorded. Rengipipat et al. (1998) 
reported that inoculation of a saprophytic Bacillus strains, 
resulted in greater survival of the  post-larval P. monodon 
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that were challenged by pathogenic luminescent bacterial 
culture. Also, it has been demonstrated that the 
administration of Bacillus probiotic mixture has a benefit 
effect on sea bream larvae in terms of stress response 
and growth (Avella et al., 2010). 

In conclusion, the ability of B. brevis to suppress 
pathogen growth in vitro and in vivo conditions and its 
role to improve Artemia culture and larvae rearing of sea 
bass suggests that this strain could be used as a 
promising candidate probiotic to protect fish and selfish 
larvae against pathogenic Vibrio and control this disease 
in aquaculture farms. Further studies, such as, 
denitrification ability, purification and characterization of 
antibacterial substances and extracellular products would 
help to elucidate the exact mode of action of the 
observed beneficial effects.  
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