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Short Communication

Phage Technology harbors great promise in the prevention
and control of bacterial disease in Aquaculture generally, and
in hatcheries in particular. The proliferation of recent applied
research addressing bacterial control by phages supports this
claim [1,2].

Bacteriophages, in brief, are bacterial viruses which attack
and lyse bacteria, while replicating in the process. Phage Therapy
is a biological anti-bacterial technology which emerged in the
1930s following their discovery. Phages may be administered
locally on bacterial infection sites or contact surfaces, and can
eradicate bacterial concentrations in a matter of hours, reducing
bacterial loads by several orders within minutes [3]. Phages are
rapidly metabolized and eliminated by the thymus, liver and
spleen via the reticulo endothelial system [4,5].

With the introduction of stable and wide-range antibiotics
in the early 1940s, the strain-specific Phage therapy was
summarily abandoned in the West, but went on to thrive and
prosper in the Soviet Union where it has become an established
clinical practice in human therapeutics and prophylactics, to
this day [6]. The renewed recognition of Phage Therapy in the
West, following the collapse of the Iron Curtain and the exposure
to the Soviet experience, has met with the growing interest in
alternatives to chemical antibiotics, in view of the expanding and
escalating antibiotic-resistance in humans and the phasing out
of antibiotics in food production [2].

In hospitals and food processing facilities, sanitation
is exacerbating the problem by disrupting the microbial
environment and by generating selective pressures that favor
specific pathogens [7]. Phage Therapy is re-emerging and is
rapidly gaining recognition and acceptance in a range of fields;
especially in Human and Animal Therapeutics, Agriculture and
Food Safety [8-10]. In 2014, FDA-USDA designated the first
phage product targeting Listeria in chilled foods, as GRAS. The
first of its kind “Food Processing Aid”.

Organic ingredient (OMRI) recognition followed http://
www.fda.gov/ucm/groups/fdagov-public/@fdagov foodsgen/
documents/document/ucm263921.pdf).Phage is increasingly
recognized as the viable alternative to failing antibiotic
treatments which have lost their therapeutic efficacy. These
opportunities to use phages would benefit from further research
and development, but are often met with obstacles from
disinterested parties, such as chemical giants and “Big Pharma”.

The following is a short list of potential reasons why this
might be the case, as well as potential obstacles to furthering
development of phage technologies:

A.  The dominance of cleanliness and sanitation dogma in
control of bacterial problems.

B. A universal reluctance to ingest viruses.
C. Concerns about phage resistance.

D. Concerns regarding temperate-lysogenic phages
capacity to confer desired survival traits to bacteria, such as

antibiotic resistance and pathogenicity.

E. Phage is not a stable molecule but rather a big and
evolving microbe, which the industry is not set up to isolate,
collect, select, cultivate and formulate, let alone monitor,
refresh the phages composition, optimize and tailor.

F.  Phages are not patentable.

G. Host-bacteria-phage pharmacodynamics and

pharmacokinetics are complicated to model

H. Phages are too specific and varied as to justify full-scale
clinical trials for any single phage formulation.

Still, there is a growing interest in applying phages in
Aquaculture, which is undoubtedly related to the phasing out of
antibiotics in fish, crustaceans and mollusk farming and for want
of any other sustainable alternatives [11].
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Applied research and early stage development have already
demonstrated promising results in controlling bacterial infection
in a variety of shellfish. A recent study looked to characterize
and evaluate the efficacy of phages phT4A and ECA2 both
independently and in a mixture to control e. coli, a common
contaminant of bivalve molluscan shellfish. It found advantages
both in eradication of bacterial colonies and prevention of
bacterial immunity by way of mutation in the cocktail form of
the admixture. Another study showed promise in the treatment
of Vibrio species in prawn larvae. Given these successes, it is
likely that Aeromonas and Streptococcal species in Sea Bass
and Sea Bream and Rickettsia in Salmon could also be treated
successfully with phages specific to these bacteria [12,13].

While the concept is particularly attractive for hatcheries,
due to the fact that high phage titer can be maintained in
hatching and larval growing tanks, mixing liquid suspensions
into grow-out ponds or sea cages is not currently a reasonable
option. Another issue facing the phage industry concerns
refrigeration, distribution, and storage of phages. A potential
solution to this would be to present phages in dried form. This
would be especially efficacious in their distribution to remote
tropical or desert aqua farms. To this end, much research and
development currently focuses on delivery in grow-out settings.
Other potential solutions propose pre-treating live feed with
phages, or advanced targeted and control-released phage feed
adjuvants [14,15].

Phages in Aquaculture are no longer a conceptual novelty,
but represent instead a long awaited, indispensable and
imminent imperative. None of the foreseen challenges present
an insurmountable hurdle as to delay and forestall its acceptance
as a bacterial control measure in Aquaculture.
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