Finding the dietary solution
to toxins, stress and
immunity in dairy cows
by Dr Rüdiger Kratz, Innovad NV,
Technical Services - Ruminant.
he entire dairy industry, including consulting nutritionists, veterinarians and
producers, all strive to keep their
herd in good health knowing that healthy
cows will be able to better cope with stress,
especially with potentially contaminated
feedstuffs.
Stress resulting in oxidative stress can negatively impact the dairy cow. Moulds and
mycotoxins, endotoxins, hidden toxins in
the feed, extra heat, pathogens challenges,
environmental issues, changes in diets, transition period and calving all compromise the
cow’s immunity and its ability to deal with
possible diseases, causing immune suppression. As a result, higher somatic cell counts,
lower milk yield, poorer reproduction performance, mastitis and metritis, are
observed.
Moulds are omnipresent. Their main task
in nature is to decompose organic matter.
More than 400 mycotoxins have been identified but about 20-30 are frequently
detected with highly sensitive analytical
methods (LC/MS-MS) in feed and food in
higher concentrations. The most critical
mycotoxins for ruminants are deoxynivalenol (DON), zearalenone formed by
Fusarium spp. and aflatoxin B by Aspergillus.
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Fig. 1. Oxidative activity of fumonisin B1
on kidney cells (Abado-Becognee et al
1998).
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Fig. 2. Metabolism of polyphenols.
Fumonisins, ochratoxin A, ergot alkaloids as
well as silage-associated roquefortin C and
mycophenolic acid can also be detected.
The formation of mycotoxins undergoes
significant regional and seasonal variation
and among other things depends on the
nutrient supply, water content in the substrate and in the surrounding air, temperature and pH. The optimum conditions for
mould growth and toxin formation do not
necessarily need to coincide.
Moulds and mycotoxins in feed cause
chronic, ‘subacute’ problems in dairy cattle
that show up with signs of higher disease
incidence, reduced fertility or sub-optimal
milk production. This is mediated by the following modes of action:
l Reduced intake or feed refusal.
l Altered microbial growth in the rumen.
l Reduced nutrient absorption and
impaired metabolism.
l Altered endocrine and exocrine systems.
l Suppressed immune function.
Experience from research and practice
indicate that individual actions are not sufficient. The best way to eliminate such risk
related to the concurrent presence of toxic
contaminants along with all other stresses
inherent to the cows’ production challenges
seems to lay in a combination of actions –
the cow metabolic support emphasising
maintenance and balancing oxidative stress
management, the essential organ (liver
mainly) aid, the stimulation of rumen function and immune response, along with the
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reduction of mycotoxins adsorption and
toxins toxicity through their bio-transformation.

Balancing oxidative stress
In biological organisms, such as the dairy
cow, the antioxidant system and pro-oxidative substances (reactive oxygen species
(ROS)) are finely regulated at the cellular
level. Many studies have shown oxidative
stress as a fundamental factor of unwanted
immune and inflammatory responses.
Dairy cows, especially in the phase from
gestation to lactation, are susceptible to a
variety of diseases. ROS affect the regulation
of gene expression, and the antimicrobial
activity of the macrophages. Elevated levels
of ROS damage nucleic acids, proteins and
lipids, affecting important physiological functions.
Food spoilage and mycotoxins are considered oxidative stress triggers. It is not yet
completely clear whether this is done by
direct stimulation of the formation of ROS
or indirectly by weakening the antioxidant
system. Presumably, both paths are taken.
In most cases, the levels of natural antioxidants are reduced due to lipid peroxidation
caused by mycotoxins.
Fumonisin B1 was found to be a strong
inducer of malondialdehyde (marker of
oxidative stress, see Fig. 1).
Continued on page 9
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