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Shrimp  aquaculture production has developed rapidly over the last three decades globally.
Unfortunately, the rapid growth of this industry has seen increased in number of associated
infectious diseases both in the southern and northern hemisphere. Of particular interest is the
disease caused by Vibriosis belonging to the Vibrio genus, inflicting necrotic lesions in the
tissues  of  infected  shrimps.  The disease  has  been described as  early  mortality  syndrome
(EMS) due to mass mortality during the early stages of Penaeus monodon and Littopenaeus
vannamei post larvae. EMS was subsequently referred to as acute hepatopancreatic necrosis
disease (AHPND) based on its histopathology characteristics. The disease has been reported
to  have  a  toxin  mediated  etiology  which  is  produced  by  a  virulent  strain  of  Vibrio
parahaemolyticus  resulting  into  mass  mortalities  during  the  post  larvae  age.  Bacteria
infectious diseases are a significant problem to aquaculture globally. With a lot of emphasis
discouraging use of antibiotics in disease management, therefore, novel interventions are now
concentrating on developing alternative prevention measures  that  are more environmental
friendly.  Use of  probiotics  is  one alternative  approach that  has  continued to  command  a
considerable attention in aquaculture as its eco-friendly. 

This study hypothesized that some selected putative probiotics (Bacillus species) with known
different characteristics e.g.  quorum sensing degrading and  poly-β-hydroxybutyrate (PHB)
accumulating have the ability  to  protect  gnotobiotic  Artemia  (GART) as model  organism
against  EMS.  To  validate  the  axenic  results,  a  xenic  culture  model  on  Macrobrachium
rosenbergii larvae was used. The probiotic screening methodology followed an in vivo bio-
assay challenge. Before challenging with cell free supernatant (CFS) of V. parahaemolyticus
EMS strain,  Artemia nauplii were treated with Bacillus.  In the subsequent methodology, an
immersion bio-assay challenge was conducted where Artemia nauplii were challenge by CFS
of Bacillus spp. after 24 hours incubation in V. parahaemolyticus.

Screening results of EMS challenge to gnotobiotic Artemia revealed that the selected Bacillus
species offered protection. The protection capacity of these probiotics in terms of survival of
gnotobiotic Artemia ranged from 59 percent to close to 100 percent. There was a significant
lower mean percent survival and swimming activity of EMS challenged Artemia (P < 0.05)
compared to  the rest of the treatments. Survival and swimming activity of  Artemia  in the
negative  control  (Artemia  only) was  significantly  lower  compared  to  majority  probiotic
containing  treatments  (P < 0.05).  The study recorded significant  mortality  of gnotobiotic
Artemia  (>  60%) linked  to  presence  of  V.  parahaemolyticus EMS strain  at  60  hours  of
challenge. The results of the immersion challenge, after challenging gnotobiotic Artemia with
CFS of the incubated probiotics (24 hours incubation in V. parahaemolyticus), revelled that
despite high protection levels observed in the previous part where live cells of the probiotics
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were used, the CFS of these probiotics recorded a lower performance in protection (72.2% ±
5.6). There was no significant difference recorded between survival and swimming activity of
negative control (Artemia only) and Artemia in CFS probiotic treatments (P > 0.05). An EMS
challenge test to  M. rosenbergii larvae gave strong indication that indeed  EMS is not only
causing disease in  Penaeidae shrimps but  may affect  other  species.  While  conduting this
validation  research,  one  Bacillus  strain  was  found  not  to  negatively  affect  the  host,  an
important feature of a good probiont.

In conclusion the authors observed that, the ability of the Bacillus species to suppress EMS
pathogen in this study suggest that, probiotic treatment offers a very promising alternative to
the  use  of  antibiotics  and  chemotherapeutics in  shrimp  aquaculture. Future  experiments
mainly  focusing  on mode  of  action  of  such probiotics  should  be  conducted.  This  could
provide valuable insights into the potential probiotic effects in situations directly relevant to
aquaculture.
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