
FEED AND NUTRIT ION

Fatty acid impacts on reproduction
Renee Smith for Progressive Dairy

Great strides have been made 
recently in improving the fertility of 
dairy cows, with significant focus on 
genomics and improvements in sync 
programs. As the genetic potential of 
our herds continues to accelerate, how 
we feed these genetics to meet the 
needs of high-performing dairy cows 
becomes that much more critical. In 
particular, research on feeding omega 
fatty acids provides great insight into 
just how critical fatty acids are in 
achieving high fertility and healthy 
cows.

In the early 2000s, the 
groundwork was laid on the impact of 
omega-3s on reproduction, with most 
of the improvements stemming from 
improved embryo retention. More 
recent research from the University 
of Guelph is diving deeper into 
the mechanisms of fatty acids and 
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FIGURE 1 EPA/DHA role in maternal pregnancy recognition
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Two primary pathways for early embryo 
recognition
• Reproductive signal: A larger embryo
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 pregnancy (more interferon tau [IFN-t]
 that blocks PGF2a – thus allowing the
 corpus luteum (CL) to stay).
• Immune signal from diet: EPA/DHA
 Omega-3s balance her immune
 response, reducing PGF2a, thus
 positively impacting embryo viability
 and maintenance.

PREGNANT
UTERUS

17 Days
post-ovulation

BouMatic  
RealTime  
Activity
A health snapshot of 
your cows on time,  
anytime. 

•   Activity – Ability to identify cows requiring  
attention for servicing or for potential  
preventive health treatment

•   In barn or Out barn – The activity controller 
will read any tag within 350ft (100m) for use 
in barn or central location. And using same 
controller it can read any tag within 2500ft 
(750m) for out of barn installations, great for 
dry/open pasture-based farms

•   Eating time – Monitors additional animal 
health parameters in relation to their  
feed intake behavior

•   IDs anywhere – There is no need for the 
animal to walk through a parlor ID portal 
making it ideal for heifers and dry cows

•   Advanced herd management – Use 
with HerdMetrix™ to provide you  
flexibility in the reporting to tune it  
to your own management style

•   Accessible – Phone app makes data  
accessible anywhere, anytime

Cow Activity and Health Monitoring Systems A U.S. Company

Visit our website 
for more product 
information.

www.boumaticrobotics.comwww.boumatic.com
G

ently, Quickly and Com

ple
te

ly
™

ISSUE 13 • AUGUST 7, 2019 PROGRESSIVE DAIRY 49



FEED AND NUTRIT ION

Fatty acid impacts on reproduction, cont’d from page 49

embryo development, thus helping 
us learn how to provide the right 
fatty acids at the right amounts at 
the right stage of lactation. Let’s first 
talk about the mechanisms for these 
improvements and then discuss the 
results from target feeding omega-3s.

Mechanism
for embryo retention

There are two primary pathways 
for the early recognition of 
pregnancy: the reproductive signal 
and the immune signal (Figure 1, 
page 49). In a pregnant uterus, 17 
days post-ovulation, the embryo 
releases a pregnancy hormone called 
interferon tau, which reduces the 
amount of prostaglandin released 
from the endometrium tissue. This 
allows the corpus luteum (CL) to 
stay and maintain pregnancy. In 
contrast, in a non-pregnant uterus, 
the prostaglandin causes the CL to 
regress, and she resumes cycling. 
The other pathway comes from the 
immune system, where EPA/DHA 
omega-3s make their way from the 
diet to the reproductive tissue of 
the cow, where they also reduce 
prostaglandin release from the uterine 
tissue, creating a better environment 
for the embryo to be maintained.

Impact on immune regulation
Omega fatty acids also play a 

role in how cows transition, as these 

fatty acids are not simply an energy 
source but are important regulators 
of immune function. Omega-6s are 
part of the inflammatory pathway 
and are the substrates from which 
prostaglandins are synthesized. 
Conversely, omega-3s are anti-
inflammatory and play an important 
role in helping resolve inflammation 
and temper the inflammatory 
response post-calving.

According to Dr. Eduardo 
Ribeiro, the effects of excessive 
body condition loss and clinical 
diseases in early lactation affect 
approximately 50 percent of dairy 
cattle postpartum. Inflammation 
and fertility are thus inextricably 
linked. Cows that suffer from 
transition diseases lose more body 
condition in early lactation, suffer 
from unresolved inflammation 
and have a harder time breeding 
back. Supplementation of anti-
inflammatory omega-3s post-calving 
and through the breeding period can 
help resolve inflammation and allow 
the cow to repartition energy from 
the inflammation to more productive 
uses, such as milk production and 
reproduction.

Research findings
Now let’s take a look at the 

research progression on feeding 
EPA/DHA omega-3s to improve 
fertility.

FIGURE 2 Reduced early pregnancy loss from EPA/DHA Omega-3s
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… recent research from the University 
of Guelph is diving deeper into the 

mechanisms of fatty acids and 
embryo development, thus helping us 

learn how to provide the right fatty 
acids at the right amounts at the 

right stage of lactation.
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Source: Ribeiro 2018

FIGURE 3 Timeline of early pregnancy losses 
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• Research showed feeding an 
anti-inflammatory diet with EPA/
DHA omega-3s reduced spikes 
of prostaglandin, creating a better 
uterine environment to maintain 
pregnancy.

• Multiple studies showed feeding 
calcium salts of EPA/DHA omega-
3s reduced pregnancy losses between 
days 32 and 60 of pregnancy by 50 
percent or more (Figure 2).

• Most recently, the challenge of 
early embryo loss in dairy cattle has 
been reaffirmed with over 50 percent 
loss by the fourth week of pregnancy 
due to poor uterine environment 
or impaired embryo development 
(Figure 3).

• The latest research from the 
University of Guelph shows 
supplying omega fatty acids is critical 
in the process of elongation of the 
conceptus, the stage of embryo 
development in which 39 percent 
of the losses are occurring (Figure 
3). The conceptus uses these fatty 
acids for energy, cell signaling and 
mass accumulation as it grows into a 
sustainable embryo.

Practical next steps
The fatty acids we feed in our 

dairy rations have a substantial 
impact on managing inflammation 
and improving the reproductive 
outcomes in dairy cows. Fatty acids 

are not just about providing enough 
energy for the cow. Sure, that is the 
most obvious contribution fatty acids 
make to helping cows perform their 
best, but that is just the tip of the 
iceberg into all the mechanisms of 
fatty acids. With that in mind, here 
are some possible next steps to better 
managing transition and reproduction 
with omega fatty acids.

• Assess the current levels of omega-6 
and omega-3s in your transition diets. 
This can be done by looking at the 
ratio of omega-6 to omega-3 at the 
duodenum in ration software or by 
sending in a TMR sample for fatty 
acid profile analysis.

• As a guideline, with omega-6-to-
omega-3 ratios, lower is better. While 
there is no magic number, most of 
the research showing improvements 
in reproductive performance reached 
omega-6-to-omega-3 ratios that were 
5-to-1 or less at the small intestine.

• Consider ways to improve the 
omega-6-to-omega-3 ratio, 
in particular in early lactation 
when cows deal with the most 
significant challenges with 
inflammation. Strategies can include 
supplementing with calcium (CA) 
salts that include EPA/DHA 
omega-3s, as well as ways to reduce 
inflammatory omega-6s.

• On a side note, omega-6s are also 
called 18:2 or linoleic acid – it is 
the same fatty acid that, when fed 
in excess, can have negative effects 
on milkfat synthesis. Therefore, 
this gives you one more reason why 
monitoring omega-6 levels should be 
an important part of your nutrition 
plan.  
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