
The use of probiotics to 
promote and maintain 
animal health

The use of probiotics has increased in 
popularity as a tool to promote and 
maintain health in dairy cows. By 

definition ‘probiotics are live micro-
organisms, which when consumed in 
adequate amounts, confer a health effect on 
the host’. 
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Despite a very general definition, where 
any micro-organism causing a positive effect 
on the health of a cow could be considered 
a probiotic, most of the commercial 
products on the market today are designed 
with specific goals in mind.  

Understanding the challenges within the 
rumen and lower gut and how particular 
microbes can contribute to maintaining 
health can help dairy producers to choose 
the right probiotic for their needs. 

The rumen is a complex biosystem that 
hosts a variety of microbes such as bacteria, 
protozoa and fungi. The balance of these 
microbes within the rumen allows proper 
fermentation of dietary ingredients, 
synthesis of microbial protein, and 
absorption of nutrients. The microbiota 
within the rumen is influenced by its 
environmental conditions and especially by 

and propionibacterium, commonly used as 
probiotics, can utilise and metabolise 
lactate, thus helping to maintain an optimal 
rumen pH and reduce the occurrence of 
acidosis.  

The use of specific bacteria, such as  
E. faecium, can indirectly promote the 
growth of bacteria that process lactic acid 
within the rumen. Lactic acid users, such as 
Selenomonas ruminantium or Megasphaera 
elsdenii, are naturally-occurring microbes 
within the rumen that can also convert 
lactic acid to other compounds and less 
potent acids.  

The use of probiotics can ameliorate the 
impact of acidosis on fibre digestibility. Live 

the rumen pH. Low rumen pH, also known as 
acidosis, is the consequence of the 
accumulation of acids derived from 
fermentation of high starch diets, and it is a 
major threat to the health and longevity of 
the herd. Clinical acidosis can lead to the 
death of the animal, while subacute acidosis 
(SARA) can reduce fibre digestion, nutrient 
absorption and milk yield.  

How probiotics can minimise the 
acid load in the rumen 

Probiotics can help to minimise the negative 
impact of acidosis by directly or indirectly 
reducing the accumulation of acids. Yeasts 
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Fig. 2. Variation of fibrolytic enzyme activity according to bacilli strains and comparison of cellulase activity on three commercial 
products.
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Fig. 1. Decrease of oxygen concentration on rumen fluid because of the effects of live 
yeast or different bacterial strains.
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yeast (S. cerevisiae) and specific strains of E. 
faecium SF273 and L. lactis O224 are used in 
commercial products due to their capacity 
to reduce the concentration of oxygen in 
the rumen. 

The lack of oxygen and higher rumen pH 
benefits the growth of fibrolytic bacteria, 
which are responsible for fibre digestibility 
in the rumen. The use of live yeast and 
specific bacterial strains can contribute to 
the reduction of oxygen, which in turn can 
favour the degradability of fibre in the 
rumen.  

The use of bacillus-based probiotics for 
dairy cows has increased in the last few 
years because of their capacity to improve 
fibre digestion directly through the 
production of enzymes. The types and 
amounts of enzymes produced by bacilli are 
highly dependent on the bacterial strain and 
the composition of the diet. 

Fig. 2 shows how the activity of two 
fibrolytic enzymes, cellulase and xylanase, 
can vary among different strains of bacilli 
and how selected strains, found in probiotic 
A, can result in superior enzyme activity to 
digest fibre. 

The same probiotic was used to study the 
impact of bacillus-based probiotics on the 
digestibility of grass fibre. According to the 
results, the combination of B. licheniformis 
and B. subtilis increased fibre digestibility by 
24% when compared to a similar setup 
without the addition of the probiotic. 

Lower gut challenges  

The intestine is an important site of 
absorption and digestion of nutrients, but it 
is also the host for many pathogenic 
bacteria. While it is well established that 
both beneficial and pathogenic bacteria can 
coexist inside the intestine, changes in the 
diet composition and management issues 
can affect this balance and favour the 
growth of the harmful ones. 

Once pathogenic bacteria have dominated 
the intestine, they can cause problems 
associated with the disruption of the 
intestinal wall, which allows the passage of 
toxins, bacteria and particles to the blood, 
triggering an anti-inflammatory response. 
This process is also known as ‘leaky gut’ and 
it is associated with a reduction in milk yield 
and a decline in animal health. 

The level in which the growth of 
undesirable bacteria can be noticed in the 
farm depends on how severe the symptoms 
are, since they might vary from a middle 
diarrhoea or bleeding to the death of a high 
producing cow. In several circumstances, the 
outgrowth of pathogenic bacteria might not 
present a visual symptom and yet can 
impact animal performance.  

Probiotics can be used to favour the 
establishment of beneficial bacteria in the 
intestine and reduce the presence of the 
pathogenic ones.  

Different types of probiotics will use 

diverse tactics, or modes of action, to 
inhibit the growth of undesirable bacteria. 

These tactics can normally fit into one of 
the following categories: Competition for 
nutrients and binding space, production of 
antimicrobial toxins (bacteriocins) and 
improvement of the intestine integrity.  

Competition for space and nutrients 

Probiotics are fed at high rates to dairy cows. 
Normally, it is expected that an effective 
daily dose delivers billions of colony 
forming units (cfu).  

The presence of a high number of 
probiotic cells is desirable since they 
colonise the intestine and saturate the 
binding sites, preventing or minimising the 
attachment of undesirable bacteria. This is 
one of the most common mechanisms of 
action used by probiotics to reduce the 
presence of pathogenic bacteria in the lower 
gut. 

Lactic acid bacteria are frequently used as 
probiotics for dairy cows due to their 
capacity to colonise the intestine and 
compete for space and nutrients against 
aggressive pathogenic bacteria. It is also 
common to see this type of bacteria being 
used as probiotics in milk replacer to reduce 
the likelihood of diarrhoea in young calves.   

Fig. 3 shows how specific strains of E. 
faecium M74 can reduce the presence of 

Salmonella heidelberg from billions to only 
a few hundred cfu.  

Bacteriocin production  

Bacteriocins are small antibacterial proteins 
produced by bacteria to either kill or slow 
down the growth of other competing 
bacteria. The production of bacteriocin or 
bacteriocin-like substances, observed in 
some commercial probiotics, are an 
important advantage for the establishment 
of beneficial bacteria. This feature can 
represent a natural way to target specific 
pathogens without the use of antibiotics. 

As demonstrated in Fig. 4, plates are 
inoculated with four experimental 
probiotics (vertical lines), and Clostridium 
perfringens type A (horizontal lines). 

The fact that the clostridium cannot grow 
and reach the line inoculated with  
B. licheniformis CH200 indicates that there 
are antimicrobial substances produced by 
these bacteria which inhibit the growth of 
clostridium in the environment. 

It is also important to note that the other 
three probiotics did not show any inhibition 
property, which means that this mode of 
action is strain specific. 

Improvement of the intestinal wall 
integrity 

The gastrointestinal tract has the dual 
purpose of absorbing digested nutrients and 
working as a barrier to avoid the entrance of 
toxins, bacteria and unwanted compounds 
to the underlying tissue and bloodstream. 

Many stress factors, such as high 
temperature (heat stress), reduced feed 
intake and acidosis, can compromise the 
integrity of the gastrointestinal tract in dairy 
cows. The use of probiotics has shown 
beneficial effects on the overall structure of 
the epithelial cells forming the intestinal 
barrier in many species. 

Recent research about the use of 
probiotics has shown the positive impact of 
a specific strain of L. animalis, LA51, to 
maintain the structure of these cells in the 
presence of a highly pathogenic strain of 
Salmonella typhimurium. 

Conclusion 

All probiotics are different. Thus, the 
understanding of how different micro-
organisms work to target specific challenges 
in the rumen or intestine may improve our 
ability to solve those issues. 

Probiotics can be employed to decrease 
the occurrence of acidosis, increase fibre 
digestibility and improve absorption of 
nutrients and intestinal health, among other 
benefits. The availability of scientific and 
field data for specific micro-organisms is 
essential for the adoption and success of 
this biotechnology.                                       n
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Fig. 3. Reduction of Salmonella heidelberg 
after 24 hours due to the presence of E. 
faecium M74. Inhibition – Time kill assay. 

Fig. 4. Inhibition of Cl. perfringens type A 
by B. licheniformis CH200.
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