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Cows’ milk and colostrum con-
tain cells and molecules linked 
to the immune system and 

healthy gut development in calves. 
One particular set of molecules, 
called microRNAs or miRNAs, regu-
late important biological functions, 
such as protein expression, in animals 
and humans. University of Guelph 
researchers are examining how miR-
NAs in cows’ milk can regulate the 
immune system and potentially im-
prove intestinal health. If successful, 
this research may lead to the creation 
of higher quality milk products. 

Research associate Dr. Heba Atalla 
and animal and poultry science Pro-
fessor Niel Karrow will compare 
miRNAs expression in the colostrum 
and milk of cows with high or strong 
immune responses with the milk from 
low immune response cows. They will 
work with pathobiology professor 
Bonnie Mallard and use the Universi-
ty of Guelph’s patented High Immune 
Response (HIR) test. Mallard, also a 
member of the Centre of Genetic Im-
provement of Livestock, developed 
the HIR technology to identify ani-
mals with the ability to make the best 
immune responses. It identifies the 
strength of cows’ immune responses 
and if the measured traits are herita-
ble, meaning the favourable genes can 
be passed on to their offspring.

“We want to get a better picture 
of how miRNAs work,” says Atalla. 
“With this information, we can po-
tentially improve the quality of milk 
and selectively breed cows with 
stronger immune systems and opti-
mal amounts of miRNAs.”

In-vitro tests will determine how 
miRNAs from high immune response 
cows interact with and are absorbed 
by cells in humans’ and cows’ gastro-
intestinal (GI) tracts.

Atalla believes bioactive proteins 
found in cows’ milk, such as lactofer-
rin and immunoglobulins (antibod-
ies), could be regulated by miRNAs.  
This enriched milk could then be used 
to make specialized dairy products. 

“Consumption of these products may 
improve human and animal health,” 
says Atalla. 

“They also may improve GI tract 
immunity in humans, and prevent a 
variety of gastrointestinal disorders,” 
says Atalla. “The enriched milk used 
in colostrum may also improve calf 
health,” she adds. 

“Some proteins found in cows’ milk 
that do not naturally occur in human 
milk can be linked to milk allergies. 
Selecting for certain miRNAs would 
enable researchers to reduce proteins 
that cause allergies and increase ones 
that are beneficial to human health.  
This may lead to value-added prod-
ucts that cater to specific segments of 
the population, increasing dairy prod-
uct consumption,” says Atalla.

MiRNAs selection may also help re-
searchers better match infant formula 
to human breast milk. This could be 
helpful for mothers who are not able 
to produce enough breast milk.

“We are excited to discover how 
miRNAs in milk will benefit the dairy 
industry,” says Atalla. “This is the first 
research of its kind in Canada.” 
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Adding value 
Understanding how microRNAs function in milk may lead to value-added products for consumers

University of Guelph researchers 
are examining into how certain 
molecules in milk may improve 
human and animal health. 


