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Aquaculture fish production has increased significantly over the past few
decades, which has led to intensive fish culture practices where stressors
like overcrowding, transport, handling, grading and poor water quality are
common. It is widely demonstrated that farmed fish are more susceptible to
disease agents due to the stressors posed by intensive rearing. Bacterial
infection causes a high rate of mortality in human population and
aquaculture organisms. It is a primary pathogen of fishes, which causes a
systemic infection leading to disease and death. The development of
aquaculture has seen considerable economic losses due to pathogens of
Vibrio sp. The uses of immunostimulants of seaweeds in aquaculture are
presented in this review.

Introduction
Bacterial pathogens
mollusc species (Garnier et al., 2007;
Paillard et al., 2004). Aeromonas
salmonicida subsp. salmonicida is the
causative agent of furunculosis, a bacterial
septicaemia of salmonid fish. Other species
of Aeromonas are opportunistic pathogens
or are found in commensal or symbiotic
relationships
with
animal
hosts.
Photobacterium damselae subsp. piscicida
has been recognized as the causative agent
of fish photobacteriosis (Romalde, 2002).
Emergence of multi-drug resistant pathogens
now presents an increasing global challenge
to veterinary medicine. Therefore, there is a
continuous need to develop novel
antimicrobial agents to minimize the threat

Bacterial diseases are of great concern in
aquaculture, mainly because they are cause
of severe loss of production with high
economic impact. Several species of Vibrio
and Aeromonas are common bacteria in
marine environments, have been reported as
pathogenic for shellfish andfish. Vibrio
harveyi has been reported as pathogenic for
penaeid shrimps, and associated to mortality
of abalone (Haliotis tuberculata). Vibrio sp
have been associated mortality of bivalve
molluscs (oysters, clams and scallops) in
summer. Listonella (Vibrio) anguillarum,
Vibrio alginolyticus, and V. harveyi are
responsible for larval vibriosis in different
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of further antimicrobial resistance (Celiktas
et al., 2007).

metabolites characterized by a broad
spectrum
of
biological
activities.
Compounds with cytostatic, antiviral,
anthelmintic, antifungal, and antibacterial
activities have been detected in green,
brown and red algae (Bibiana et al., 2012).
Pharmaceutical importance of seaweed is
well known all over the world and extensive
efforts were given to bring out substances
from algae. There are number of reports
regarding the medicinal importance of sea
weeds
belonging
to
Phaeophyceae,
Rhodophyceae and Chlorophyceae from all
over the world (Kolanjinathan et al., 2009).
Many studies were reported earlier on the
antimicrobial study of marine algae (Battu et
al., 2011). Seaweeds with elevated protein
content and production rates are receiving
increasing attention as novel feeds with
potential nutritional benefits and as possible
ingredient in fish diets. Interest in the use of
edible seaweeds in the development of lowcost, highly nutritive diets for human and
animal nutrition, especially animal nutrition
since sea vegetables are able to accelerate
the growth of such species as big oysters,
tilapia, salmon, trout, etc., all of great
commercial interest (Fleming et al., 1996).
Rapid expansion of fish culture in recent
years is demanding the development of
nutritious fish feeds, as well as better feed
utilization, due to the fact that feed cost may
increase the cost of fish production by 5080%.

Antibiotics have revolutionised mankind’s
health status, allowing treatment of life
threatening infections. However with the
increasing occurrence of bacterial resistance
against available antibiotics, it has now
become essential to look for newer
antibiotics. Most of the antibiotics available
today come from natural origin, especially
from various microbial or marine sources
(Sarker et al., 2007). Antibiotic treatment of
bacterial diseases in fish culture has been
applied for many years. The occurrence of
antibiotic resistant bacteria associated with
fish diseases is a worldwide problem in
aquaculture,
which
has
received
considerable attention in the last years and
continues to increase due to the absence of a
more effective and safer use of antibiotics.
The prevention and treatment of these
infectious diseases by applying products
from marine organisms appears as a possible
alternative. Hence, the interest in marine
organisms as a potential and promising
source of pharmaceutical agents has
increased during the last years (Mayer et al.,
1999).
Seaweeds
Seaweeds are suitable for animal feed
applications. Seaweeds were containe
carbohydrates, protein and minerals as well
as
bioactive
compounds
such
as
polyphenols, terpenoids, carotenoids and
tocopherols. Seaweeds have been reported to
produce a great variety of metabolic
compounds which are not produced by
terrestrial plants (Plaza et al., 2008; Abbas
et al., 2003).

Seaweeds contain several immunologically
active substances. In fish some substances
obtained
from
seaweeds,
mainly
polysaccharides, can modify the activity of
some components of the immune system and
increase protection against certain diseases.
Carrageenan, a polysaccharide abundant in
certain red seaweeds, induced an increase in
macrophage phagocytic activity and in the
resistance against bacterial infections after
being injected intraperitoneally in carp

Seaweeds are considered as a source of
bioactive compounds as they are able to
produce a great variety of secondary
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(Cyprinus carpio) and sodium alginate was
found to enhance migration of carp head
kidney phagocytes to the peritoneal cavity,
to
increase
phagocytic
activity
(Gopalakkanan et al., 2006) and the survival
of juvenile turbot challenged with Vibrio
anguillarum (Fujiki et al., 1997).

high price fish meal in aqua feed with less
expensive protein source in one way of
reducing protein production cost. For the
reason this study have been conducted to
trash fish, shrimp waste and acetes was used
for the alternative protein feed for fish. It
reduced the production cost of the fish.
Shrimp head waste, which represents about
33% of the shrimp weight, is almost
completely discarded. The under utilization
of the shrimp head waste posing a serious
disposal problem, contributes to the overall
cost of the production. One of the possible
solutions of this problem is to transform
processing waste into either silage or flour
and use this material in the formulation of
animal or fish feeds (Xu et al., 2003).

Bioactive compounds
Number of bioactive compounds which have
been isolated and identified from seaweeds
include
sulphated
polysaccharides
(laminarins and fucoidans), polyphenols
such as phlorotannins, carotenoid pigments
such as fucoxanthin (Zhou et al., 2012) and
astaxanthin, sterols and mycosporine-like
amino acids (MAAs) to name some.
Presence of polyphenols such as catechin,
epicatechin, epigallocatechin gallate and
gallic acid are reported in the green seaweed
Halimada. Reported the presence of 14
polyphenols, namely gallic acid, catechin,
epicatechin,
rutin,
pcoumaric
acid,
myricetin, quercetin and protocatechuic,
vanillic, caffeic, ferulic, chlorogenic,
syringic and gentisic acids in the solvent
extracts of Stypocaulon scoparium (Lopez et
al., 2011) Reported the extraction of
bioactive phenolic acids (protocatechuic, phydroxybenzoic, 2, 3-dihydroxybenzoic,
chlorogenic, caffeic, p-coumaric, salicylic
acid),
cinnamic
acid
and
hydroxybenzaldehydes
(phydroxybenzaldehyde,
3,4
dihydroxybenzaldehyde) from food products
of Porphyra tenera and Undaria pinnatifida.
Fucoxanthin and phlorotannins have been
identified as active antioxidant compounds
from Hijika fusiformis and Sargassum
kjellamanianum, respectively. Aerial parts
of green seaweeds have been reported to
yield diterpenes, sesquiterpenes and related
compounds having antibacterial and
antifungal feed is fish meal which has high
protein quality and palatability. Substituting

Fish have high dietary protein requirement.
In aquaculture reducing the feeding costs
could be key factor for successful
development. Level of dietary protein is of
fundamental
importance,
because
it
significantly influences growth, survival,
and yield of fish as well as economics of a
farming industry by determining the feed
cost which is typically the largest
operational cost. Increase in dietary protein
has often been associated with higher
growth rate in many species. However, there
is a certain level beyond which further
growth is not supported, and may even
decrease (Deng et al., 2006). Considerable
research effort has been expended to
determine the quantity and quality of dietary
protein necessary to achieve optimum
performance of fish.
The immune system is classified into innate
(non-specific) and adaptive (specific)
immune systems. The innate immune system
of vertebrate is the first line of defense
against invading pathogens (Kvale et al.,
2007). The innate system's response to
infectious pathogens is determined by the
evolutionary lineage and genetic makeup; it
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has been tailored through time by
environmental factors and pathogenic
associations they maintain stable conditions
(homeostasis) during development and
growth and following inflammatory reaction
or tissue damage (Alvarez-Pellitero, 2008).
The major components of the innate immune
system are macrophages, monocytes,
granulocytes, and humoral elements,
including lysozyme or complement system.
In fish and shellfish the innate immune
system consists of neutrophil activation,
production of peroxidase and oxidative
radicals, together with initiation of other
inflammatory factors (Magnadottir, 2010).
One of the most promising methods of
controlling diseases in aquaculture is by
strengthening the defense mechanism of fish
through prophylactic administration of
immunostimulants, which is considered as a
promising alternative to chemotherapy and
vaccines because of their broad spectrum
activity, cost effectiveness, and eco-friendly
disease preventative measure. A number of
immunostimulants have been developed and
found to be effective in fish and shellfish
including chemical agents, bacterial
components, polysaccharides, and animal or
plant extracts. The immunostimulants are
effective means of increasing the
immunocompetency and disease resistance
by enhancing both specific and non-specific
defence mechanisms of fish and shellfish
and other animals. Immunostimulants, also
called immunomodulators, adjuvants, or
biological response modifiers, stimulate the
immune system.

resistance
to
pathogens.
Few
immunostimulants can be used in
aquaculture. There are two types of glucans:
α- and β-, the numbers of which clarify the
type of O-glycosidic bond. Glucans are
commercially
significant
as
immunostimulating agents. Different types
of β-glucans have been used to increase
resistance of fish and crustaceans against
bacterial and viral infections. The health,
growth, and general performance of farmed
shrimp and fish may be improved by the use
of β-glucans. Product source, animal
species, development stage of the target
organism, dose and type of glucan, route,
time schedule of administration, and
association with other immunostimulants
affect the immunomodulatory effects of
glucans. The immunostimulatory effects of
glucan, chitin, lactoferrin, levamisole,
vitamins B and C, growth hormones, and
prolactin have been reported in fish and
shrimp. These immunostimulants mainly
facilitate the function of phagocytic cells
and increase their bactericidal activities.
Several immunostimulants also stimulate
natural killer cells or complement lysozyme
and antibody responses of fish. The most
effective method of administration of
immunostimulants to fish is by injection.
The efficacy of oral and immersion methods
decreases with long-term administration. In
some cases, overdoses of immunostimulants
induce immunosuppression in fish. Growth
promoting activity has been noted in fish or
shrimp treated with glucan or lactoferrin.
Immunostimulants can overcome immune
suppression by sex hormones. For the
effective use of immunostimulants, the
timing, dosage, method of administration,
and physiological condition of the fish need
to
be
taken
into
consideration.
Immunostimulants can reduce the losses
caused by disease in aquaculture, however,
they may not be effective against all
diseases (Subha Ganguly et al., 2010).

Glucans with a strong immunomodulating
activity have been well studied in fishes.
Some investigators used in vitro culture of
macrophages with glucan but most carried
out in vivo studies. Fish in intensive
conditions are more susceptible to microbial
infection, especially in larval stages. During
stress, immunostimulants can provide
450
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