
Dear editor, 
 
Emerging genetic discoveries are 
continually shaping the future of science 
across disciplines, including nutrition 
science. One of the most recent genetic 
discoveries is the microRNA (miRNA). 
It has been found that these small 
snippets of seemingly unimportant 
nucleotides have direct physiological 
effects through the epigenetic influence 
on messengerRNAs (mRNA). Thus, 
miRNAs are being increasingly studied 
in cell cultures, animals, and even 
humans.1-5,7-8 

Of particular interest to the world of 
nutrition is the thorough work done by 
Baier et al. The authors conclude that 
humans can absorb miRNAs from cow 
milk and that, subsequently, these 
exogenous miRNAs affect gene 
expression on the human host. 

The Baier et al. researchers frame 
these findings in a positive light, 
highlighting the potential benefits of 
these encapsulated miRNAs. For 
instance, the main miRNA studied (miR-
29b) helps with bone mineralization. 

We know that there are 602 unique 
miRNAs found in human breast milk, 
and that they play important roles in the 
development of babies.3-5 The breast 
milk miRNA are categorized in two 
ways: tissue-specific miRNA  (pancreas 
specific, muscle specific, etc), and 
immune-related miRNA (T cells, B 
cells, neutrophils, etc).4 

I believe that Baier et al. did a superb 
job in proving that exogenous miRNAs 
absorbed from food could affect gene 
expression of the host in a way that 
impacts health. They did so by studying 
three miRNAs--miR-29b, miR-200c, 
miR-1. However, it would be of great 
interest to explore the hundreds of other 
miRNAs found in cow’s milk, especially 

the immune-related ones. 
Given the limited number of 

miRNAs studied, it remains unclear if 
the exogenous miRNA in cow’s milk is 
largely helpful or largely harmful. It 
seems that endogenous miRNA, in 
general, can be beneficial or harmful, 
depending on which mRNA is being 
silenced. For instance, obesity can 
upregulate miR-21, which can lead to 
upregulation of mTOR pathways and 
possibly cancer.7 Conversely, resveratrol 
can potentially upregulate miR-206, 
which may protect against cancer 
through apoptosis.2 

Taking these speculations one-step 
further, it would be interesting to study 
bovine miRNAs in relation to Type 1 
diabetes, as there is existing research 
regarding milk protein and the incidence 
of Type 1 diabetes.6,9 

In a review of human and animal 
studies in 2000, Wasmuth suggest that 
cow milk proteins contain “mimicry 
epitopes,” that play a role in the 
autoimmunity of type 1 diabetes 
mellitus. The authors propose that 
multiple factors promote islet 
inflammation/disease development, 
including gut flora, gut immune system, 
and oral tolerance to a plethora of 
dietary components. This leaves me 
wondering if potentially immune-
modulating miRNA found in cow’s milk 
may be one of these “dietary 
components” that contribute to disease 
development in type 1 diabetes.  

Only further study and 
characterization of bovine miRNAs will 
reveal answers.  
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