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Essential Fatty Acids (EFAs)?

ÅLinoleic (omega-6) & Linolenic (omega-3)

ïCannot be produced by the body and must be 

provided in the diet (cattle and humans)

ÅRequired for several body functions:

ïEnergy source

ïCell membrane function

ïPrecursor of signaling compounds

ÅEicosanoids (prostaglandins)

ÅImmune and reproductive systems



Sources of EFAs

Shorter FA 

18:2 and 18:3 

derived from 

Soybean Oil--

Fed in 

combination 

as Omega 3 

and 6 

Longer chain FA  

with more 

double bondsð

normally fed 

separately as 

Omega 3 or 6 
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EFA and cattle reproduction
How I got into this research area?

ÅEarly embryonic loss in beef/dairy cattle

ïMajor (current) reproductive challenge

ÅBos taurus and B. indicus cattle 

ïMinimize pregnancy losses = research goal

ÅPromote early pregnancy recognition/maintenance

ÅNutritional approaches

ïSupplementing EFA post-AI

ÅOmega-3 + omega-6 FA

ÅPreliminary data, dairy and beef cattle



Dairy cattle research
Post-calving nutritional management

ÅSupplementing EFA to dairy cows

ïTotal of 1,121 Holstein cows

ï1.10% of TMR (~ ½ pound daily)

Reis et al., 2012
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Dairy cattle research
Post-calving nutritional management

ÅSupplementing EFA to dairy cows

ïTotal of 1,121 Holstein cows

ïIncreased milk yield (avg. 5.5 lbs/day) 

ïReduced pregnancy loss by nearly 50%

Reis et al., 2012



Beef cattle research
Comprehensive story



Beef cow reproduction
Post-AI nutritional management

ÅSupplement Ca salts of soybean oil (CSSO)

ïSource = Megalac-E (Brazil)

Å39% linoleic acid (n-6) and 3% linolenic acid (n-3)

ÅEquivalent to Megalac-R in US (now ESSENTIOM)

ïBreeding season supplement (AI protocols)

Å100 g/cow daily, mixed with CP supplement

Church and Dwight
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Beef cow reproduction
Post-AI nutritional management

ÅBeef cows supplemented with CSSO

ïPost-AI ONLY for at least 21 days

ÅCritical pregnancy establishment period

Å100 g/d CSSO (39% 18:2 and 2.7% 18:3)

n = 4,500

Lopes et al., 2009, 2011
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Beef cow reproduction
Post-AI nutritional management

ÅBeef cows supplemented with CSSO

ïPost-AI ONLY for at least 21 days

ÅCritical pregnancy establishment period

Å100 g/d CSSO (39% 18:2 and 2.7% 18:3)

n = 4,500

Lopes et al., 2009, 2011



Lopes et al., 2009, 2011

Experiment Pregnancy rates, % P = 

Exp. 1 (AI is d 0)

CON from d -11 to 28 39.6 (182/459)
0.04

CSSO from d -11 to 28 51.2 (231/451)

Exp. 2 (AI is d 0)

CON from d -11 to 28 31.3 (82/262)

0.05CSSO from d -11 to 16 35.8 (108/302)

CSSO from d -11 to 28 42.9 (109/254)

Exp. 3 (d 7 is embryo transfer)

CON from d 0 to 28 37.7 (78/207)
0.07

CSSO from d 0 to 28 49.6 (113/228)

Exp. 4 (AI is d 0)

SFA from d 0 to 28 35.5 (85/239)
0.02

CSSO from d 0 to 28 47.9 (127/265)



Lopes et al., 2009, 2011

Experiment Pregnancy rates, % P =

Exp. 5 (AI is d 0)

CON from d 0 to 28 41.6 (65/156)

< 0.01

SFA d 0 to 14 41.9 (67/160)

SFA d 0 to 21 42.7 (67/157)

SFA d 0 to 28 41.3 (64/155)

CSSO d 0 to 14 43.1 (131/304)

CSSO d 0 to 21 51.0 (128/251) ***

CSSO d 0 to 28 49.8 (135/271)

Exp. 6 (AI is d 0)

CSSO d 0 to 14 33.1 (42/127)

0.05
CSSO d 0 to 21 50.3 (78/155) ***

CSSO d 7 to 21 45.3 (58/128)

CSSO d 14 to 21 42.8 (39/91)



Beef cow reproduction
Post-AI nutritional management

ÅPost-AI CSSO supplementation

ïDuring pregnancy recognition

ïIncreased pregnancy rates

ÅIndependent of energy intake contribution

ÅWhy?

ïRole of 18:2 / 18:3 on pregnancy maintenance?

Å18:2 (39.8%) ïproinflammatory activity

Å18:3 (2.7%) ïanti-inflammatory activity

ï18:2 vs. 18:3 question/complementary effects?



Å100 Nelore multiparous non-lactating cows

ïSynched and AI on d 0

ïSame bull and technician

ÅAfter AI, cows assigned to the experiment

ïd 0 to 18 post-AI

ïOn pasture, receiving 300 g of supplement

ÅCSSO: 100 g of Megalac-E + 200 g corn

ï39% 18:2 and 2.7% 18:3

ÅCON: 100 g de kaolin + 200 g corn

Beef cow reproduction
Post-AI nutritional management
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FA profile ïPLASMA d 18

Fatty acid CSSO CON SEM P = 

Linoleic (18:2) 0.540 0.275 0.021 < 0.01

Linolenic (18:3) 0.136 0.143 0.005 0.41

Arachidonic (20:4 n-6) 0.025 0.023 0.004 0.74

Total PUFA 0.701 0.439 0.025 < 0.01

Total n-6 0.565 0.296 0.022 < 0.01

Total n-3 0.136 0.143 0.005 0.41

Ratio n-6:n-3 4.391 1.977 0.205 < 0.01

Total FA 1.966 1.693 0.045 < 0.01

Beef cow reproduction
Post-AI nutritional management

Cooke et al., 2014



FA profile ïENDOMETRIUM d 19

Fatty acid CSSO CON SEM P = 

Linoleic (18:2) 0.360 0.140 0.043 < 0.01

Linolenic (18:3) 0.016 0.014 0.002 0.53

Eicosadienoic (20:2 n-6) 0.027 0.008 0.003 < 0.01

DGLA (20:3 n-6) 0.155 0.083 0.020 0.02

Adrenic (22:4 n-6) 0.038 0.019 0.006 0.03

Docosapentaenoic (22:5 n-6) 0.064 0.034 0.008 0.02

Total n-6 0.938 0.549 0.136 0.05

Total n-3 0.637 0.433 0.090 0.12

Ratio n-6:n-3 1.555 1.236 0.095 0.02

Beef cow reproduction
Post-AI nutritional management

Cooke et al., 2014


