
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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