Benefits of Beta-Glucan Supplementation
in Aquaculture: Shrimps
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The well-known immune stimulating effects of yeast
B-glucans have also been demonstrated in aquaculture.
Dietary supplementation with yeast p-glucans result in a
reduction of bacterial infections, mortality and an increase
in resistance against a number of diseases. Consequently,
dietary beta-glucan provides a valuable health management
tool to the aquaculture producer as an alternative to
antibiotics.

Introduction

Aquaculture is the global fastest growing
animal food-producing sector. Intensive
culture has led to serious problems with
diseases and pathogen infections and
negatively affected the growth of
crustaceans (Bonato, 2014). Traditionally,
antibiotics were used sub-therapeutically
by the aquaculture industry to reduce the
impact of bacterial infections. However,
there are increasing consumer concerns
about drug residues in food products and
the rise of antibiotic resistance of
pathogenic bacteria. As a result, many
countries have banned the inclusion of
antibiotics in crustaceans’ diets as a routine
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means of growth promotion. Consequently,
there is an increasing demand for
alternatives to antibiotics (Ringo et al.,
2012).

Immunostimulants are dietary additives
that enhance the innate (non-specific)
defense mechanisms  and increase
resistance to pathogens. Beta-glucans are
being increasingly used in aquaculture and
are seemingly very promising in immune
enhancement in aquaculture (Ajadi, 2016;
Barman et al., 2013). An increasing body of
evidence has proven the benefits of beta-
glucan, specifically from yeast, in shrimps
by enhancing the immune system and
disease resistance against both viral and



bacterial infections (Meena et al., 2012;
Apines-Amar & Amar, 2015).

Enhancing disease resistance

Shrimp have a relatively primitive immune
system compared to fish. They lack an
adaptive immune system and are entirely
dependent on the non-specific immune
system to fight pathogenic infections. The
induction of the innate immunity is thus
necessary to combat pathogens in shrimps.
Beta-glucan activates the innate immune
system thereby enhancing the resistance in
shrimps against both viral and bacterial
infections (Apines-Amar & Amar, 2015).

Vibiriosis

Various pathogens are able to cause serious
losses in shrimp culture leading to
devastating economic effects on the
affected farms. Bacterial diseases, mainly
due to 14 different species of Vibrio, have
been reported in shrimp culture systems
(Chandrakala & Priya, 2017). Beta-glucan
is able to mitigate the devastating effects
of vibriosis.

When shrimps were challenged with Vibrio
alginolyticus, the survival of shrimps fed
beta-glucan-supplemented diets was found
to be significantly higher than those fed a
control diet (Felix et al, 2008). Moreover,
yeast beta-glucan inclusion protected
shrimps that were challenged with viable
Vibrio vulnificus via water-borne infection.
Glucan also enhanced the growth of
challenged shrimps. The mechanism of
better growth probably comes from the
disease resistance of shrimp (Sung et al.,
1994).

White spot syndrome

The white spot syndrome (WSS) is a major
viral disease of shrimp in India, Southeast
Asia and the Southern and Central America.
It is highly lethal and contagious, killing
shrimp quickly. Outbreaks of this disease
have wiped out the entire populations of

many shrimp farms within a few days.
Beta-glucan is able to increase the
resistance and survival of shrimps against
WSS.

Huang & Song (1999) have shown that the
application of yeast beta-glucan enhanced
the resistance of shrimp spawners against
WSS as well as increased the survival rate
of larvae derived from groups of glucan-
injected spawners. Moreover,
supplementation of WSS vaccine with
glucan has decreased the mortality rate of
shrimps and increased the protection of
shrimp by developing resistance to the
virus (Namikoshi et al., 2004).

Infectious myonecrosis virus

Intensification and diversification of the
aquaculture practices made an opening to
the emergence of new viral diseases.
Infectious Myonecrosis Virus (IMNV) is an
emerging shrimp virus causing the disease,
infectious myonecrosis (IMN). The disease
was first reported in Brazil and span further
to Indonesia (Prasad et al., 2017). A study
conducted in Brazil found that continuous
exposure to a diet supplemented with yeast
beta-glucan enhanced Pacific white shrimp
survival when orally exposed to IMNV (Sabry
Neto & Nunes, 2015).

Beta-glucan as immunoprophylaxis

Various viral diseases have caused damage
to shrimp culture in South Asia. For
example, Taura syndrome has negatively
affected production in Central and South
America because no effective antiviral
drugs are available. Therefore, dietary
prophylaxis may be a priority for controlling
diseases. Yeast beta-glucans could hence
be used as a disease management tool that
can greatly benefit the aquaculture industry
by increasing the immune responses and
decreasing the mortality rates (Ajadi et al.,
2016; Meena et al., 2012).


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/rna-viruses
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