Nucleofides

A key nutrient for the immune
system of shrimp?

In the absence of vaccines or medicines for the freatment of viral disease in shrimp, the aquaculture feed
industry is left with no means other than the use of substances or nufrients incorporated into the feed fo
attempt to improve the condition and disease resistance of the shrimp. Bernard Devresse, Tesgofarm Aqua BV.
Holland explores current literature and the potential use of nucleofides in shrimp nutrition.

There have been extensive work done on
immunostimulation, Glucans and others
compounds have been tried on a laborato-
ry scale with encouraging results and in
the field with limited results, Perhaps stim-
ulating further the immune system of an
alrmd&' infected shrimp is guestionalble,

More consistent results are being obtained -

with nutriceuticals - nutrients that are
required by the immune system for the
maintenance and development of all s
functions. The addition of vitamin C, E, A,
astaxantin and some trace minerals such as
seleniwm, zine, iodine and fluorine have
been documented (Devresse, 1998). Sur-
prisingly, a key nutrient which has, so far,
been overlooked are nucleotides. Although
tt nutrient has been used empirically
witn the incorporation ol yeast, yeast
extracts or [ish solubles in shrimp feeds,
little scientific worle has been compiled on
the subject. The present paper reviews the
current knowledge of nucleotide nutrition
and presents a perspective for its use in the
shrimp feed industry.

A Missing Link In

Shrimp Nutrition?

Traditionally, shrimp nutritionists have
focused on nutrients identified as essential
for mammals or lish - protein, energy,
amino acids, fany acids, minerals, vita-
mins, etc. Commercial shrimp feeds based
on these nutrients alone are unable 10
reach optimal results without the contri-
bution of natural productivity. Feeds for-
mulated with nutrients such as phospho-
lipids, cholesterol or available phosphorus
that are known to be essential lor shrimp
have been proven to yield better results

{Devresse, 1999; Devresse, 1995). Despite
this, optimally formulated feeds have not
always been able to completely replace the
need Tor natral productivity and some
enormous dillerences in growth are still
recorded for the same species. The
Ecuadorian shrimp culture industry have
recorded an average growth rate for
Penaeus  vannamei of  0.6-0Bgfweek,
whereas results of up to 3 giweek have
been obtained in Hawaii for the same
species stocked at 50/m? (Tacon, pers.
comm.}). Shrimp growth in commercial
[arms in Belize reach 2gfweek under super
intensive conditions where the shrimp
pond is transformed in a bio-reactor*. In
this system, micro-organisms are an
important part of the food for shrimp.
These ohservations clearly show that
there is more to be understood about
shrimp nutrition. Several important points
that have not been given adequate atten-
tion are the:
o influence of disease and stress on
growth performance
» nutritional “cost” of the co-existence of
the virus and the shrimp on growth
performance.
s increased requirement for some nutri-
ents in stressed or sick animals
nature of the contribution of natural
productivity
Recently several observations
attracted our attention to the importance
of nucleotides in shrimp nutrition. These
observations were mainly based on the
growth promoting effects of:
e fish solubles and animal protein sol-
ubles
s complete fish meal versus press-cake

have

fish meal
& yeast exiracls
o unicellular organisms of naral pro-

ductivity (especially in the case of the

bio-reactors in the Belize super-inten-
sive shrimp culture system™*),

All these compounds have at least one
thing in common: a high content of nucle-
ic acids, the natural polymer of
nucleotides, A literature  review on
nucleotide nutrition in humans, other
mammals, poultry and fish have brought
to light some important formation that
reveals that nucleotides are semi-essential
nutrients that can become critical under
certain conditions.

Nutritional role of nucleotides
It has traditionally been considered that
nucleotides can be synthesized endoge-
nously by most animals and are thus not
considered essential nuirients. However
several organs or Llissues in mammals
(some epithelial cells of the intestine or
blood cells) cannot synthesize de novo
nucleatides and must therelore obtain
them [rom other organs or from dietary
sources, When endogenous supply is insul-
ficient for normal [unction, nucleotides
become semi-essential nutrients or “condi-
tionally essential” {Carver and Walker,
1995). This is especially the case in certain
diseasze states, periods ol limited nutrient
intake or rapid growth (jovenile stages). At
present, work on the effects of nucleotides
have been carried out on humans and ani-
mals. Although comparisons with aquatic
species are dillicult to justily, these reports
merit research into nucleotides [or their
role in shrimp nutrition (Table 1),







