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At birth, the calf’s GI tract is highly 
permeable. That temporary permeability 
allows colostrum immunoglobulins to pass 
through the intestinal lining and into the 
circulation, establishing passive immunity.

As the cow transitions from colostrum to 
milk, the composition of fatty acids changes. 
These fatty acids then signal the closure of 
the intestinal lining, forming a functional 
barrier against pathogens. Fatty acid 
messengers are vital to the calf’s 
developmental and metabolic processes.

This shift gives calves a stronger start and 
accelerates maturation. These early fatty 
acids are not simply nutrition. They are 
programming the calf’s future production in 
the herd. 

Where conventional milk 

replacers fall short – a biological 

mismatch

If milk is a communication system, then the 
question becomes: what happens when 
those signals are incomplete? Calf milk 
replacers (CMRs) are formulated with a 
different priority. The focus has traditionally 
been on delivering cost-effective calories 
and nutrients to carry calves into maturity. 

This mindset has often led to formulations 
that rely more heavily on lactose and 
vegetable fats, resulting in lower total fat 
levels than in whole milk. While whole milk 
contains roughly 30% fat, many CMRs are 
formulated with only 16–20% fat. From a 
nutritional standpoint, these formulations can 
support growth. From a biological 
standpoint, however, they do not fully 
replicate the signalling profile of natural milk 
and therefore do not support lifetime 
performance.

They shape the physiological pathways that 
influence how that animal performs months 
and years later. We’ve spent decades asking 
what calves need to grow. We are now 
starting to understand what milk is telling 
them to become.

How milk “speaks” to the calf

The “secret language” of milk is written in its 
complex fatty acid profile. Research has 
shown that specific fats in cow’s milk act as 
signalling agents that regulate the 
development of the gastrointestinal (GI) tract.

W hen we feed milk to a calf, we 
usually think in terms of 
calories and nutrients 
supporting growth. While 

that is true, LifeStart research has shown that 
something much deeper takes place within 
the calf’s gut.

Cow milk serves as a communication 
system, delivering biochemical signals that 
guide development and help the calf 
transition through its earliest stages of life. 
These signals do more than support short-
term growth. 

Decoding the Secret 
Language of Milk
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One of the most important differences lies 
in the presence of short-chain fatty acids, 
particularly butyric (C4:0) and caproic (C6:0) 
acids. These fatty acids, naturally present in 
cow’s milk, play a role in gut development, 
digestive function, and metabolic regulation.

However, they are largely absent from 
conventional milk replacers or supplied in 
forms that do not mimic how they are 
delivered in milk. The absence of these 
signalling fatty acids means that development 
can still be supported, but it is rarely 
optimised. This creates a biological mismatch 
between how calves are designed to develop 
and how they are being fed.

Shifting from feeding to 

metabolic programming

As understanding of early-life development 
evolves, so too does the way we think about 
calf nutrition. Rather than optimising milk 
replacers solely for caloric and nutritional 
intake, the focus is shifting towards delivering 
the right biological signals.

One approach has been the inclusion of 
short-chain fatty acids in forms that more 
closely resemble their natural state in milk fat.

Rather than supplying butyrate or caproate 
as salts, which differ structurally from milk 
triglycerides, newer formulations incorporate 
compounds such as tributyrin (a source of 
C4:0) and tricaproin (a source of C6:0). These 
triglyceride forms more closely mimic how 
these fatty acids are delivered in whole milk 
and how they are digested by the calf.

Research indicates that delivering these 
fatty acids in triglyceride form can enhance 
gut development, improve digestive function, 

and influence systemic metabolism. They set 
the trajectory for how the calf’s metabolism 
functions long after the milk-feeding phase 
has ended. When signalling pathways in the 
gut are properly activated, they influence 
nutrient utilisation, immune function, and 
energy metabolism in ways that persist into 
later life.

What happens when

signals are right

When these biological signals are delivered 
at the right time and in the right form, calves 
show stronger growth, improved health, and 
more consistent development.

Studies evaluating milk replacers enriched 
with tributyrin and tricaproin have shown:

• Reduced need for medical interventions, 
including lower risk of respiratory treatments 
and antibiotic use 
• Fewer total days requiring treatment, 
indicating improved resilience during early 
life 
• Increased voluntary intake of milk replacer 
and starter feed, particularly around weaning 
• Higher average daily gain and improved 
early growth trajectories 

These outcomes reflect a more stable 
developmental environment. Calves that 
maintain consistent intake and experience 
fewer health disruptions are better able to 
direct nutrients towards growth rather than 
recovery. 

The role of signalling becomes even clearer 
when energy intake is held constant. In 
studies where calves were fed high-fat milk 
replacers with equivalent energy levels, those 
receiving formulations enriched with specific 

fatty acids, such as tributyrin and tricaproin, 
consistently outperformed controls. These 
calves consumed more starter feed, achieved 
higher average daily gain during both pre-
weaning and weaning, and maintained more 
consistent growth patterns.Because both 
groups received comparable energy, these 
differences cannot be explained by caloric 
intake alone. Instead, they highlight the 
importance of fatty acid composition and 
structure in regulating appetite, gut 
development, and metabolic function.

These early differences extend beyond the 
calf phase. A meta-analysis of 12 studies 
found that for every additional kilogram of 
average daily gain achieved during the pre-
weaning phase, dairy heifers produced 
approximately 1,500 kilograms more milk in 
their first lactation. This is the foundation of 
metabolic programming. Early-life nutritional 
signals shape how efficiently the animal 
utilises nutrients, responds to stress, and 
performs over its lifetime.

For dairy producers, the implications are 
practical. Calves that grow more consistently 
and remain healthier reach key milestones 
earlier, including breeding weight, reducing 
rearing costs by €40 to €60 per animal.

At the same time, fewer health interventions 
and improved resilience reduce management 
inputs while increasing overall herd 
productivity. 

Milk speaks a language to the calf’s 
gastrointestinal tract that we are only 
beginning to translate. The next advance in 
calf nutrition will not be measured solely in 
grams of protein or fat, but in how precisely 
we can replicate the biological signals that 
nature designed. n


