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Editorial

Coastal areas within 100 kilometres of the ocean account
for an estimated 61 percent of the world’s total Gross National
Product (GNP) and are of particular importance for developing
countries. FAO estimates that fisheries and aquaculture assure the

livelihoods of 10-12 percent of the world’s population [1]. In 2012,
fisheries produced roughly 160 million tons of fish and generated
over US $129 billion in exports and accounting for 16 percent of
total global animal protein [2]. Overall, healthy oceans, coasts
and freshwater ecosystems are crucial for economic growth and
food production in developing countries. However, outbreak of
disease is one the major stumbling blocks in the development and
sustainability of aquaculture. Further, poor fisheries management
costs roughly US$50 billion annually and US$2 trillion in the last
30 years in lost economic potential [3]. The $11 billion shrimp
industry continues to suffer major losses each year due to viral
disease outbreaks, such as white spot syndrome virus (WSSV) and
infectious myonecrosis virus (IMNV) [4].

While there are currently no treatments for these diseases,
number of approaches have been taken in attempts to solve
disease problem in aquaculture. One of them is vaccination.
However, one question with vaccination is how to best deliver the
vaccine to the animal in the aquatic environment [5]. The use of
oil emulsion as adjuvant in this effort may cause major drawbacks
as some fish and shellfish show unacceptable levels of side effects
[6].
In this context, in recent years, to meet an urgent need
for improved vaccines against viral diseases in aquaculture,
nanovaccine is a novel approach to the methodology of vaccination
[7]. With a strong history of adopting new technologies, the
highly integrated fish farming industry may be among the best
to incorporate and commercialise nanotech products [8]. In
Nanotechnological intervention dsRNA-based vaccines have
shown promise in preventing WSSV and IMNV infections.
Unfortunately, dsRNA-based vaccines have limited stability and
short in vivo residence times, limiting their implementation in
field-relevant scenarios. Alternatively, encapsulating the viruses
into biodegradable and biocompatible polymers was suggested to
protect viral antigens from premature degradation and gradually
expose them to the immune system [9]. Nano vaccines based on
polyanhydride nanoparticles have been successfully used for the
encapsulation and release of vaccine antigens. Polyanhydrides
erode via a surface erosion mechanism that limits the exposure of
encapsulation payloads to water, and therefore, enhancing their
stability [7,10]. In addition, the nanovaccine platform is capable
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of mass immunization of shrimp via immersion or milling with
feed, making their use in field-relevant conditions possible [11].

Further, researchers have designed a DNA construct vaccine that
would causes the shrimp to produce immunologic proteins that
protect the shrimp from WSSV for up to 7 weeks per application,
but have had to develop a novel delivery system since injecting
every with shrimp protein-based vaccines on a continual basis
would be economically and physically impractical. In this context
to deliver this DNA construct, scientists have developed and
tested the use of nanoparticle carriers like chitosan, alginates and
poly-lactide-coglycolide acid (PLGA) of vaccine antigens, together
with mild inflammatory inducers orally, which showed a high
level of protection to fish and shellfish not only against bacterial
diseases, but also from viral diseases with vaccine-induced side
effects [7]. As carrier particles for nanovaccine preparations,
linear polysaccharide chitosan and alginates have found multiple
applications in vaccines formulation due to their water-solubility,
relative non-toxicity, biocompatibility, biodegradability, bioadhesive characteristics along with permeability enhancing
properties [12].

Researchers have proven this novel vaccine and delivery system
to work in cultured tiger shrimp with relative survival rates of up
to 85% after scientists administered the vaccine. Further, the mass
vaccination of fish can be done using nanocapsules containing
nano-particles [13,14]. These will be resistant to digestion
and degradation. These nanocapsules contain short strand
DNA, which when applied to water are absorbed into fish cells.
Ultrasound is used to break the capsules which in turn release
the DNA thus eliciting an immune response to fish due to the
vaccination. The water soluble DNA is absorbed into the intestinal
tract of the shrimp where it migrates to the animal’s lymphatic
system [15]. Similarly, oral administration of these vaccines
and site specific release of the active agent for vaccination will
reduce the cost and effort associated with disease management.
Briefly stated, nanoparticles are used as oral drug carriers for
several reasons like improvement in the bioavailability, residence
time and digestive stabilization [16,17]. They also facilitate the
efficient absorption delivery of vaccine antigens to gut associated
lymphoid tissue [18].
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Conclusion
This aspect of aquaculture and Fisheries is still in infancy and
require attention of the scientific fraternity for its widespread use
to harness its potential benefit. Although much of development
research is needed to enhance the potential use of nanotechnology
in aquaculture, at present, there are numerous glimpses of the
future application of this technology in fish health management.
Overall, the adoption of nanotechnology into different aquaculture
procedures seems to be inevitable and will surely bring more
advances to this activity in the future and perhaps our next fish
filet or shrimp cocktail will have been raised on the benefits of
nanotechnology.
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