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Essential Fatty Acids (EFAs)?

A Linoleic (omega-6) & Linolenic (omega-3)

I Cannot be produced by the body and must be
provided Iin the diet (cattle and humans)

A Required for several body functions:
I Energy source
i Cell membrane function

I Precursor of signaling compounds
A Eicosanoids (prostaglandins)
Almmune and reproductive systems
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Sources of EFAs

Roasted soybeans, Calcium salts Calcium salts of
of fish oils EFAs (Omega-3

whole cottonseed, flaxseed (DHA & EPA) and Omega-6)
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EFA and cattle reproduction

How | got into this research area?

A Early embryonic loss in beef/dairy cattle

 Major (current) reproductive challenge
A Bos taurus and B. indicus cattle

~ Minimize pregnhancy losses = research goal
APromote early pregnancy recognition/maintenance

A Nutritional approaches

I Supplementing EFA post-Al
AOmega-3 + omega-6 FA

APreliminary data, dairy and beef cattle m




)rvlr/ cattle research

A Supplementing EFA to dairy cows
i~ Total of 1,121 Holstein cows
i 1 10% of TMR (~ %4 pound daily)

O

Reis et al., 2012



Dairy cattle research

Post-calving nutritional management

A Supplementing EFA to dairy cows
 Total of 1,121 Holstein cows
- Increased milk yield (avg. 5.5 |bs/day)
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Dairy cattle research

Post-calving nutritional management

A Supplementing EFA to dairy cows
i Total of 1,121 Holstein cows

- Increased milk yield (avg. 5.5 |bs/day)

 Reduced pregnancy loss by nearly 50%

Table 4. Reproductive parameters of dairy cows receivine a hich-concentrate diet enriched (PF)
or not enriched (control) with 1.1% (DM basis) Ca salts of PUFA'?

[tem Control PF P-value

All services®
Pregnancy /service on d 28, % 26.5 (323/1,306) 26.1 (338/1,411) 0.85
Pregnancy /service on d 60, % 21.5 (263/1,306) 23.0 (293/1,411) 0.43
Pregnancy loss per service, % 18.3 (60/323) 12.6 (44/338) 0.04

"The Ca salts of PUFA used were Megalac-E (Quimica Geral do Nordeste, Rio de Janeiro., Bruzil!l.

A

Reis et al., 2012






Beef cow reproduction

Post-Al nutritional management

A Supplement Ca salts of soybean oil (CSSO)
I Source = Megalac-E (Brazil)
A39% linoleic acid (n-6) and 3% linolenic acid (n-3)
A Equivalent to Megalac-R in US (now ESSENTIOM)
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 Breeding season supplement (Al protocols)
A 100 g/cow daily, mixed with CP supplement m
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Beef cow reproduction

Post-Al nutntional management

A Beef cows supplemented with CSSO

- Post-Al ONLY for at least 21 days

A Critical pregnancy establishment period
A100 g/d CSSO (39% 18:2 and 2.7% 18:3)

a
I

Pregnancy to Al, %

Lopes et al., 2009, 2011



Experiment Pregnancy rates, %
Exp.1 (Alisd0)
CON from d -11 to 28 39.6 (182/459)
CSSO from d -11 to 28 51.2 (231/451)
Exp. 2 (Alis d 0)
CON from d -11 to 28 31.3 (82/262)
CSSO from d -11 to 16 35.8 (108/302)

CSSO fromd -11 to 28 42.9 (109/254)
Exp. 3 (d 7 is embryo transfer)

CON from d O to 28 37.7 (78/207)

CSSO fromd O to 28 49.6 (113/228)
Exp. 4 (Al is d 0)

SFA from d O to 28 35.5 (85/239)

CSSO fromd O to 28 47.9 (127/265)

Lopes et al., 2009, 2011



Experiment Pregnancy rates, %

Exp.5 (Alis d 0)
CON fromd O to 28 41.6 (65/156)
SFAdO0to 14 41.9 (67/160)
SFAd 0 to 21 42.7 (67/157)
SFAd O to 28 41.3 (64/155)
CSSOdO0to 14 43.1 (131/304)
CSSOdO0to21 51.0 (128/251) ***
CSSOdO0to 28 49.8 (135/271)

Exp. 6 (Al is d 0)

CSSOd 0 to 14 33.1 (42/127)
CSSOd 0 to 21 50.3 (78/155) ***
CSSOd 7 to 21 45.3 (58/128)
CSSO d 14 to 21 42.8 (39/91)

Lopes et al., 2009, 2011



Beef cow reproduction

Post-Al nutritional management

A Post-Al CSSO supplementation
 During pregnancy recognition
I Increased pregnancy rates
Alndependent of energy intake contribution

A Why?
 Role of 18:2 / 18:3 on pregnancy maintenance?

A18:2 (39.8%) i- proinflammatory activity
A18:3 (2.7%) i anti-inflammatory activity

i 18:2 vs. 18:3 question/complementary effects? m




Beef cow reproduction

Post-Al nutntional management

A 100 Nelore multiparous non-lactating cows

B
: IR



Beef cow reproduction

Post-Al nutntional management

A 100 Nelore multiparous non-lactating cows
Synched and Alond 0
 Same bull and technician

A After Al, cows assigned to the experiment
d O to 18 post-Al

 On pasture, receiving 300 g of supplement

ACSSO: 100 g of Megalac-E + 200 g corn
~39% 18:2 and 2.7% 18:3

. in +
ACON: 100 g de kaolin + 200 g corn m
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Beef cow reproduction







Beef cow reproduction

Post-Al nutrtional management

Fatty acid

CSSO

CON

SEM

Linoleic (18:2)
Linolenic (18:3)
Arachidonic (20:4 n-6)
Total PUFA

Total n-6

Total n-3

Ratio n-6:n-3

Total FA

0.540
0.136
0.025
0.701
0.565
0.136
4.391
1.966

0.275
0.143
0.023
0.439
0.296
0.143
1.977
1.693

0.021
0.005
0.004
0.025
0.022
0.005
0.205
0.045

FA profile - PLASMA d 18

Cooke et al., 2014



Beef cow reproduction

Post-Al nutritional management

Fatty acid

CSSO CON

SEM

Linoleic (18:2)

Linolenic (18:3)
Eicosadienoic (20:2 n-6)
DGLA (20:3 n-6)

Adrenic (22:4 n-6)
Docosapentaenoic (22:5 n-6)
Total n-6

Total n-3

Ratio n-6:n-3

0.360
0.016
0.027
0.155
0.038
0.064
0.938
0.637
1.555

0.140
0.014
0.008
0.083
0.019
0.034
0.549
0.433
1.236

0.043
0.002
0.003
0.020
0.006
0.008

0.02
0.03
0.02

0.136 -

0.090
0.095

0.12
0.02

FA profile - ENDOMETRIUM d 19

Cooke et al., 2014



