
The case for EPA/DHA omega-3 as an essential nutrient
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One of my fond childhood 
memories is of my dad placing me on 
Nina’s back as she walked into the 
barn to be milked. Nina was truly 
a great cow by all accounts – highly 
productive, great conformation and 
highly prolific thanks to my dad’s 
forays into embryo transfer (ET) 
work in the early ’80s. Nina lived to 
be 17 years old, had more than 50 
daughters and two sons that made it 
to the bull studs.

Seventeen is a lot of cow years 
and a lot of profitable years at that. 
But what impact would extending 
the average lifespan of your herd 
by just one year have on your farm’s 
profitability? That goal may seem 

difficult to obtain given the pressures 
to replace animals and bring in the 
newest genetics. Rampant use of 
sexed semen, the lure of improved 
genetics in a new heifer, and 
increasing health and reproductive 
challenges as cows age make 
replacing older cows at a quick pace 
tempting. Next levels of profitability 
in dairy are dependent on improving 
the productive lifespan of dairy cows 
– helping cows to stay in herds longer 
because they remain healthy and 
highly productive.

I’d suggest nutrition is perhaps 
one of our greatest limitations as we 
learn how to feed cows to unlock the 
genetic potential that has been built 
into today’s herds. The nutrients we 
offer our cows should be high on the 
list to evaluate (and reconsider) as we 
work toward helping herds express 
their genetic capabilities, while 
improving cow health and well-being 
at the same time.

How essential is EPA/DHA?
There’s a strong case for EPA/

DHA omega-3 to be fed as an 
essential nutrient in dairy diets, 
even though it has not yet made the 
“essential list” in the NRC guidelines. 
In the nutrition world, the term 
“essential” means the nutrient must 
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Improving reproductive 
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inflammation by adding a 

gram or two of EPA/DHA will 

help her stay in the herd 

longer.

be provided in the ration because 
the cow’s body will not manufacture 
the nutrient on its own. Technically, 
the plant-based ALA omega-3 is the 
essential omega-3, since ALA gets 
converted to provide some EPA and 
DHA omega-3 to the cow. However, 
research shows this conversion rate 
to be extremely low – less than 
1% – which means most dairy cows 
are low in EPA/DHA without 
supplementation. And since EPA and 
DHA are the bioactive omega-3s, 
only delivering ALA does not suffice.

Human nutrition has already 
deemed EPA/DHA so essential 
that this powerful nutrient is found 
in practically every baby formula for 
“brain development” and in most 
prenatal vitamins to support mom 
and baby’s health. Additionally, these 
marine oil omega-3s are important 
not just for reproduction. In a recent 
study in the Journal of Clinical 
Nutrition, higher EPA/DHA levels 
in your blood reduced mortality by 
almost five years, which is equivalent 
to the impact of not smoking.

A thorough review of the 
literature on EPA/DHA reveals 
mounting evidence for this vital 
nutrient to find its way into more 
dairy cows to support a wide range of 
vital functions, including improving 

embryo development, reducing 
early aborts, actively resolving 
inflammation and improving ECM/
DMI efficiency. While the full 
research timeline is shown in Figure 
1, here are some of the key highlights.

Essential to resolving inflammation
In 1994, Dr. Charles Serhan 

from Harvard discovered that the 
resolution of inflammation after 
an insult does not simply happen 
by default. He identified these 
specialized immune molecules 
called resolvins and protectins 
that are derived from EPA/DHA. 
These immune modulators prevent 
the cow’s immune system from 
overreacting, while actively signaling 
for tissue repair and a more rapid 
return to health and homeostasis. 
Serhan’s discovery that resolvins 
and protectins were derived from 
EPA/DHA has led to a cascade of 
research on how these bioactive fatty 
acids can improve immune health 

Renee Smith
Western Sales Manager
Virtus Nutrition
rsmith@omegabalancer.com

To find a distributor near you, 
check out our website 

sccl.com

BOVINE COLOSTRUM

Emergency 
Use Enrichment

Post  
Day One

3 KEY APPLICATIONS FOR 

60 PROGRESSIVE DAIRY ISSUE 6 • APRIL 1 , 2022



FIGURE 1 The EPA/DHA research timeline
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REQUIREMENT DEFINED

Burr and Burr, 1929
Defined 18:2
Omega-6 and
18:3 Omega-3
as essential to
the diet in
mammals.

Bilby, 2006
Not only did
feeding Ca Salts of
EPA/DHA increase
milk production, but
also altered gene
expression of IGF-I
in the endometrium
and metabolic
hormones in a
manner beneficial
to pregnancy.

Calder, 2013
Established
essential rate for
EPA/DHA
Omega-3 at 10
mg/kg in
mammals.

Mattos, 2003
Showed linear decline 
in PGF2a as IFNr
increased. Also 
reported reduction in 
PGF2a when 3 µM
EPA/DHA added.

Thatcher, 1984
Identified
EPA/DHA as
possible remedy
to early embryo
loss in dairy
cattle.

Santos, 2005
EPA/DHA
increases early
embryo survival
(reduced
pregnancy loss
from 12% to 3.2%).

Oseikria, 2016
Measured
significant increase
in day 7 oocyte
development
with just 1 µM of
DHA.

Ribeiro, 2016
EPA/DHA involved
in elongation of
conceptus, stored in
high concentration
in lipid droplets
surrounding oocyte.

Greco, 2015
Feeding a diet with more
Omega-3 and less Omega-6
attenuated the acute phase
inflammatory response
after intramammary LPS
challenge.

Moussavi, 2007
Results demonstrated that dietary
supplementation with fish meal or
Ca Salt of EPA/DHA in early
lactation significantly increased
milk yield and DMI with no
change in milk composition.

Calder, 2013
Typical high
Omega-6 diets reduce
the elongation
capacity of 18:3 to
bioactive EPA (20:5)
and DHA (22:6).

GRECO, 2013
Linear milk
increase with
EPA/DHA at
2.7 lbs/7.5 g
EPA/DHA up to
30 grams.

Thatcher, 1997
Established that
levels of IFNr
produced by embryo
directly related to
embryo size and
development.

Calder and Miles, 1998
Imbalance for Omega-6 and
Omega-3 in part due to
competition for key
enzymes for elongation
and desaturation that are
shared by both pathways.

Serhan, 1994
Resolvins and Protectins discovered and 
identified as specialized immune
molecules derived from EPA/DHA that 
actively resolve inflammation.

Research
Timeline

Mattos, 2002
Showed reductions in PGF2a
from fish meal across range of
EPA/DHA supplementation
levels (12.8 to 54 g).

Moussavi, 2007
Feeding fish meal or Ca Salt
of EPA/DHA from 5-50
DIM improved early milk
production and DMI, with
no change in milk
composition.

Silvestre, 2011
EPA/DHA increases early embryo
survival resulting in more pregnancies
(+7 points early conception rate, reduced
early aborts from 11.8% to 6.3%).

Sinedino, 2017
Feeding 10 grams of algal
DHA increased total
pregnancies and resulted
in return to pregnancy 21
days sooner (absorbed
DHA est. at -1 g).

Staples, 2014
Established requirement
for 18:2 Omega-6 at 75
mg/kg.75 or 45 grams
absorbed/day.

Mattos, 2003
Dose titration study with
EPA, DHA where 18 grams
(40 µM) had maximum
effect on reducing PGF2a
(basis for original 1/4 lb  
Strata feeding rate).
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and prevent chronic disease.
While dairy cows experience 

insults that trigger immune responses 
at all stages of lactation, there’s 
a high concentration during the 
transition period. Ensuring EPA/
DHA levels are adequate during this 
period when her immune system 
is always triggered helps to resolve 
inflammation quickly, improve 
insulin sensitivity and early milk 
production.

Essential to embryo development
The impact of EPA/DHA 

on embryo quality and retention 
has been ongoing, since the early 
’80s when Dr. Bill Thatcher from 
the University of Florida first 
hypothesized that EPA/DHA could 
be a possible remedy to early embryo 
loss in dairy cattle. In 1997, Thatcher 
established the link between embryo 
size and the amount of interferon-tau 
(IFN-t) that the embryo produces. 
IFN-t is the pregnancy hormone 
that reduces PFG2a spikes, resulting 
in improved maintenance of the 
corpus luteum, thus resulting in 
greater maintenance of pregnancy. 

Researchers in 2003 examined the 
impact of EPA/DHA with a dose 
titration study to determine how 
much EPA/DHA is needed to 
have significant effects on reducing 
PGF2a spikes. This foundational 
study led to the commercialization 
of calcium salts of EPA/DHA that 
were formulated at the “maximum 
impact” on reducing PGF2a, which 
was at the 18-gram level. Looking 
retrospectively at this research, it 
shows significant impacts all along 
the early part of the dose curve 
compared to the control of ALA 

omega 3 – pointing us to consider 
the impact across a wide range of 
inclusion rates (Figure 2, page 62).

Since then, other researchers 
have asked the question of “how low 
can you go” on feeding EPA/DHA 
and still have a significant effect on 
embryo development and pregnancy. 
Researchers in 2016 performed a 
study at just 1 micromolar of DHA 
and found significant improvements 
in day seven oocyte development 
rates in vitro (Figure 3, page 62). 

Continued on page 62
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Source: Mattos, et al. 2003

FIGURE 2

FIGURE 3

Impact of EPA/DHA on PGF2a for improved pregnancy 
(dose titration study)

Improvements in fertilized embryo development with DHA

7,000

5,600

4,200

2,800

1,400

0

PG
F2

a 
(p

g/
m

l)

Grams

Dose (µM)       10         20              40                                                        80

P < 0.01

ALA              EPA              DHA

4.5 9 18

Tested at very low levels: 0 vs. 1 µM DHA
Source: Osekiera et al., 2016 (Elis lab at INRA)

100

80

60

40

20

0

100

80

60

40

20

0

In
 v

itr
o 

de
ve

lo
pm

en
t r

at
e 

(%
)

#

*

Oocyte (n):

Control (170)
DHA 1 µM (167)µ

Control
DHA 1 µM

# 
of

 c
el

ls
 p

er
 b

la
st

oc
ys

ts

      Cleaved             >4 Cell              Blasto
Day 2 (post-IVF)                                Day 7

*P<0.05, #P<0.1

The case for EPA/DHA omega-3 as an essential nutrient, 
cont’d from page 61  

One micromolar is an equivalent of 
.45 gram of EPA/DHA – a fraction 
of what was tested in earlier studies. 
Additionally, researchers in 2017 
studied the impact of DHA on 
total pregnancies at an estimated 1 
gram (absorbed rate) and measured 
a significant increase in pregnancies, 
as well as a return to pregnancy 
averaging 21 days sooner.

Essential to efficiency
While production efficiency 

is not a “biologically essential” 
function, it certainly is essential to 
the profitability of your dairy herd. 
Calcium salts of EPA/DHA have 
consistently been shown to improve 
milk production in early lactation, 
with the responses resulting from 
improved DMI and by sparing energy 
from reduced inflammation. In this 
same study, feed efficiency was also 
measured with an improvement of 
5.6% (FCM/DMI).

Feed efficiency is the direct impact 
that EPA/DHA has on efficiency 
of production. Perhaps even more 
impactful is the indirect impact that 

improved reproduction has on the 
efficiency of the herd. As cows get 
pregnant (and stay pregnant) faster, 
the result is fewer cows with extended 
days in milk – fewer cows in the herd 
that are less efficient at converting 
feed into milk (and fewer cows eating 
your very expensive feed).

Essential to longevity?
As for EPA/DHA having an 

impact on dairy cow longevity, 
there’s more research work to be done 
to firmly make that conclusion – 
although there are some good reasons 
to believe that to be true. Cows leave 
the herd for a variety of reasons, 
but the main reasons are low milk, 
reproductive problems and mastitis/
high SCC. Therefore, it is not a far 
leap to conclude that improving 
reproductive success, greater 
production efficiency and bolstering 
the cow’s ability to efficiently resolve 
inflammation will help her stay in 
the herd longer. Perhaps a whole herd 
of cows more like “Nina” are in your 
future with adding just a gram or two 
of EPA/DHA.  
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