
Selenium (Se) is considered to be
one of the most controversial
trace elements. Not only is it

toxic in excess, but the environmental
impact of Se contamination has been
well documented. However, Se defi-
ciency is a global problem which
manifests itself in the increased sus-
ceptibility of animals and humans
alike to diseases and a decrease in
the productivity and reproductive per-
formance of farm animals.

Selenium aids the regulation of
some of the body’s major physiologi-
cal functions and is an essential part
of at least 25 selenoproteins. Of
these, glutathione peroxidase (GSH-
Px) is perhaps the best known.

Important role in defence

Selenoproteins play an important role
in antioxidant defence. They also reg-
ulate the redox status of the cell and
are involved in the regulation of gene
expression.

Selenium controls thyroid hormone
metabolism and semen quality is very
much dependent on its status.

We could say that all of the body’s
antioxidants work together as a team
called the ‘antioxidant system’ and
that each team player has his own
role, with Se as the so-called ‘chief-
executive officer’ of antioxidant de-
fence.

Vitamin E activity in the body is
very much dependent on Se status
and without Se, vitamin E is ineffec-
tive. Se is also involved in the preven-
tion of protein oxidation and this
could be the mechanism behind the
positive effect of Se on meat by re-
ducing drip loss of meat. It is interest-
ing to note that vitamin E does not
prevent protein oxidation.

Recent research shows that Se’s effi-
ciency is very much dependent on its
form. The natural organic form of Se
has been proven to be the most effec-
tive for animals. One such source Se-
Yeast, in the form of Sel-Plex, organic
selenium produced by Saccha-
romyces cerevisiae CNCM I-3060,
has been shown to be effective for all
species – poultry, pigs, dairy and
beef cows, sheep, goats, horses,
companion animals and fish.

The principal advantage of organic
Se is due to the accumulation of Se
reserves in muscles which can be ef-
fectively used during times of stress,
when the requirement for antioxi-
dants increases, but typically feed in-
take is reduced. Therefore, Sel-Plex
improves the adaptive ability of ani-
mals under stress.

As there are a multitude of stressors
in commercial animal production, in-
creased adaptability to these stressors
enables animals to overcome them
without compromising immunocom-
petence, growth, reproduction and
productivity.

When Se is supplemented in or-
ganic form, more Se is transferred via
the placenta, and the Se concentra-
tion in colostrum and milk is in-
creased. This enhances the
antioxidant defence of young animals
thus improving their viability.

Furthermore, more Se is transferred
to the spermatozoa improving semen
quality. In eggs, spermatozoa,
colostrum and milk the principal form
of Se is selenomethionine (SeMet)
however, animals cannot produce it
and therefore only organic Se is ef-
fective in the diets of all aforemen-
tioned cases.

Immunomodulating properties

In particular, Se is considered to have
immunomodulating properties, help-
ing the immune system to react to
pathogens adequately: not too high
(this causes a redistribution of nutri-
ents and affects FCR and body main-
tenance); and not too low (this does
not protect against pathogens).

Communication between different
types of immune cells is considered to
be a basis for immunocompetence. In
this regard, Se protects receptors (the
cell’s communicating devices) from
the damaging effects of free radicals,
which are produced under stress con-
ditions.

Furthermore, Se deficiency is shown
to be an important factor in virus mu-
tation which is relevant to avian in-
fluenza. Recent research has shown
that Sel-Plex has a protective effect on
the integrity of the chicken intestine,
in the case of reovirus infection. �
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Selenium (Se) is an essential ele-
ment in pig nutrition and its op-
timal status is important to

maintain sow health, piglet growth
and development, as well as meat
quality. The replacement of sodium
selenite with an organic Se source
(such as Sel-Plex, organic Se pro-
duced by Saccharomyces cerevisiae
CNCM I-3060) in sow and piglet
diets, like in other species, is associ-
ated with the improvement of health,
production and meat quality.

One of the main concerns associ-
ated with newly-born piglets is the
low efficiency of their antioxidant de-
fence. This is largely due to the pla-
cental restriction of antioxidant (for
example vitamin E and Se) transfer
from the sow to the piglet.

Therefore, increased Se transfer via
the placenta, colostrum and milk will
improve the antioxidant defence of
the piglet, which will benefit the
piglet’s general health. A maternal
diet which is Se deficient has been
proven to endanger both the sow and
the developing pig embryo.

In-depth study

An in-depth study investigating the
effects of maternal Se on piglets was
carried out recently by Professor
Mahan at the Ohio State University.

The results showed that Se from
Sel-Plex was more effectively trans-
ferred to colostrum, milk and sow
hair, but that a combination of or-
ganic (0.15ppm) and inorganic Se
(0.15ppm) was not effective at in-
creasing the Se content of colostrum
and milk above that achieved with
0.15ppm Sel-Plex alone.

At 0.3ppm dietary supplementa-
tion, Se levels in the liver, loin and
pancreas of the sow were substan-
tially higher when organic Se was
used in the diet compared to an inor-
ganic source.

Similarly, in neonatal pig liver and
loin, Se concentration was twice as
high as in piglets from sows supple-
mented with sodium selenite.

Furthermore, the total Se content in
neonatal piglets was doubled when
Sel-Plex was used in sow diets.

It is also interesting to note that the

sodium selenite fed to sows had some
detrimental effects on piglets. The
percentage of piglets with splay legs,
as well as stillborn piglets was in-
creased by the selenite supplementa-
tion of the maternal diet. In contrast,
under the same conditions, organic
Se had protective effects. It could well
be that the pro-oxidant properties of
selenite are responsible for these
detrimental changes in the sow’s
progeny.

More piglets weaned

Validation of this research was car-
ried out under commercial conditions
in Iowa, USA. Here, inorganic Se
was substituted for Sel-Plex (0.3ppm
added Se) in the diet of commercial
sows. This resulted in more piglets
weaned with lower pre-weaning mor-
tality (9.76 vs. 11.3%, Sel-Plex vs.
sodium selenite).

Furthermore, culls were reduced in
nursery pigs weaned from sows given
organic Se. In fact, the authors calcu-
lated that the improved Se status of
sows and piglets, due to the inclusion
of Sel-Plex in the sows’ diets, was as-
sociated with lower piglet mortality,
resulting in an extra 0.5 piglets
weaned/sow/year. Therefore, the re-
placement of sodium selenite with
Sel-Plex in sow diets is very cost ef-
fective.

The replacement of sodium selenite
with Sel-Plex in the piglet diet is asso-
ciated with a significant increase in
the Se content of the muscles and
such pork is often referred to as Se-
enriched pork, since 100g of it can
deliver about 30ug Se (half the RDA
of Se for humans). Se-enriched pork
is already being produced commer-
cially in Korea and Canada.

Furthermore, ongoing research
shows that an increased Se level in
pork is associated with a reduction in
drip loss during storage, which is an
indicator of enhanced meat quality.

In conclusion, it is just a matter of
time before sodium selenite will be
completely replaced by organic Se.

Indeed, for the pig producer, it is a
natural way of improving the effi-
ciency of pig production, animal
health and the quality of pork. �
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