Immunostimulation in aguaculture:

What's the news?

By Klaus Hoffmann

The use of pro- and prebiotics on one hand, or nucleotides on the other hand, to enhance general
animal health and performance are claimed not to be restricted to species or applications. However,
we are much closer to understanding the role of these feed additives in fish than in crustaceans.

Although there has been considerable improvement in the management
of farms in aquaculture during the last decades, there is still the risk
of financial losses due to diseases, either through mortality or reduced
meat quality. Often the animals are kept under stressful conditions,
such as overstocking, poorly adjusted feed levels or bad feed quality
as well as variation in water temperature or water quality such as pH-
values and salinity. As shown in kand animals, stress reduces productivity
and promotes the outbreak of diseases, There is a direct negative effect
of stress on the immunity and general constitution of the animals.

With stress the primary line of defence against bacterial, viral or
parasitic infections is weakened, increasing the susceptibility to
infections. In this stage any health challenge taxes the organism’s
resources thus affecting productivity and performance and finally
reducing the profit for the producer. The economic losses can be huge,

In the last few years, many shrimp farms around the world have
been particularly badly hit by epidemics of various viruses, generating
losses of thousands of millions of USD worldwide. Good husbandry
practices help at least fo some degree to reduce the risk of outhreak
of diseases, but additional protective activities are essential to minimise
the risk of epidemics. The use of antibiotics or other chemical substances
in culture ponds is expensive and undesirable with respect to consumers
and environment. Hence, comparable approaches to disease control in
livestock industry as well as in humans shift the interest on compounds
that confer protection andfor enhancement of immune reactivity to
likely pathogens,

Immunostimulation as a key to enhanced

health and performance
Probiotics, prebiotics and other additives supporting the immune system
claim to support general health and, as a consequence, improve
productivity and performance in livestock industry as well as in
anuaculture. The differences in the setup of the immune system between
animals and aquatic species, in the past have lead to controversial
discussions on the efficacy of immunostimulants. The immune system
of fish is closer to the mammalian immunity than of the crustacean.
In fish unspecific or innate mechanisms contributes significantly
more to immune response than the specific or acquired defense. Innate
immunity includes various phagocytic cells as well as different kinds
defence proteins, Acquired immune response comprises memory-based
reactions of specific cells in the organism which are assembled during
or after the initial contact of the animal with an antigen (bacterial,
viral or parasitic). In crustaceans, a very basic non-specific immunity
consisting of various agglutinating proteins involved in inflammatory-
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type of reactions is found. These differences allow for the transfer of
any immunostimulatory effect from land animals to fish which is easier
than the transfer to crustaceans.

Prebiotics and Probiotics — a breakthrough
in fish?

Dietary supplements of live organisms are classified as probiotics. By
affecting the intestinal microbial balance, probiotics may influence
fish immunity, disease resistance and performance indices. In fish this
group includes several bacterial strains (Bacillus, Lactobacillus,
Enterococcus and Carnobacterium) as well as yeast strains
(Saccharomyces and Candida), Probiotics may be added to the diets
as well as directly to the aquatic medium claiming to reduce the
presence of potential pathogenic bacteria by competitive exclusion.

The current restrictions on application of probiotics in aquaculture
include cost as well as insufficient evaluation of the biclogical
consequences on natural microbial biodiversity. This has to be addressed
more carefully in basic as well as field research. Moreover the
supplementation of feed with probiotics raises the question of their
stability during feed manufacturing and storage. Potential lasses in
efficacy have to be considered when defining doses or inclusion rates.
Mareover, it remains unclear to what extent dietary probiotics survive
the process of digestion in the intestinal tract.

Nevertheless, some probiotics have been shown to be growth-
stimulated by various so-called prebiotics. These substances including
e.g. FOS, LPS and glucans have been extensively studied in terrestrial
animals. The microarganisms supported by these prebiotics play integral
males in growth, digestion, immunity and disease resistance in livestock
and humans. The current research on prebiotics with fish is limited,

Although there are some recent studies available, the effect on the
general health status of the animals remains questionable. Assuming
that probiotics and prebiotics support the intestinal tract by balancing
intestinal flora and the immune system, and thereby strengthening the
general health status of the animals, this will consequently affect
performance and productivity. Even if there is considerable potential
of probictics in aquaculture, the effective application will require intense
characterisation and understanding of the microflora in fish,

Prebiotics and probiotics — what about

crustaceans?
The differences in immunity hamper the direct assumption that pro-
or prebiotics may be similarly beneficial in crustaceans. The lack of






