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The challenge for transition cows
• Diminished dietary nutrient supply but increased energy demand 

during late gestation and early lactation

• Nutrients are partitioned to support milk synthesis 

• Systemic inflammatory response occurs at parturition, increasing 
risk of metabolic disease and lower milk production

Bobe et al., 2004



Methionine (Met) feeding in dairy cows
• Rumen-protected (RP)-Met is fed to enhance Met 

bioavailability
• Increases milk production
• Reduces oxidative stress

• Past recommendation: RP-Met fed at ~0.08% ration DM (~14 
g/d prepartum and ~16 g/d postpartum); however, new data 
suggests that Met feeding should be on the basis of 
metabolizable energy supply

Zhou et al., 2016; Batistel et al., 2018



Omega-3 fatty acid (n-3 FA) feeding in dairy 
cows

• Fed as calcium salts to reduce rumen biohydrogenation

• Beneficial for immune function
• Activate anti-inflammatory response
• Inhibit pro-inflammatory response

• No established feeding rate in dairy cows

Greco et al., 2015; Moallem, 2018



Potential interaction 
between Met and n-3 FA’s
• Met increases phosphatidylcholine (PC) 

synthesis via phosphatidylethanolamine N-
methyltransferase (PEMT) pathway

• PEMT pathway prefers 
phosphatidylethanolamine (PE) enriched 
with EPA and DHA.

PC

Possible downregulation of this pathway 
in transition period due to insufficient 

dietary supply of Met and n-3 FA
1S-adenosylmethionine
2Phosphatidylcholine N-methyltransferase

DeLong et al., 1999; Brosnan et al., 2006



Hypothesis

Feeding RP-Met and n-3 FA 
during the transition period 
will modify circulating AA 
concentrations, milk FA 
profile, and plasma and liver 
phospholipid concentrations 
in transition dairy cows. 



Experimental approach
• Randomized complete block study design

• Balanced by parity and 305ME

- 3 wk

Enrolled 
at -4 wk Actual 

calving date

2x-weekly milk samples

+4 wk- 1 wk +1 wk +3 wk

Start of dietary 
treatments

Liver biopsyLiver biopsy Liver biopsy

N = 79

n = 19/treatment

2x-weekly blood samples



Pre- and postpartum dietary treatments

-Met/-n3FA

≤0.96 g Met/Mcal 
metabolizable 
energy 
No RP-Met

Long chain FA 
without n3 FA as 
Ca-salts at 1.5% 
ration DM
No n3 FA
EnerGII

+Met/-n3FA

≥1.13 g Met/Mcal 
metabolizable 
energy 
RP-Met added
Smartamine M

Long chain FA 
without n3 FA as 
Ca-salts at 1.5% 
ration DM
No n3 FA
EnerGII

-Met/+n3FA

≤0.96 g Met/Mcal 
metabolizable 
energy
No RP-Met 

Long chain FA  
enriched with EPA 
and DHA as Ca-
salts at 1.5% ration 
DM
With n3 FA
EnerG3

+Met/+n3FA

≥1.13 g Met/Mcal 
metabolizable 
energy 
RP-Met added
Smartamine M

Long chain FA  
enriched with EPA 
and DHA as Ca-
salts at 1.5% ration 
DM
With n3 FA
EnerG3



Statistical analysis
• MIXED procedure of SAS
• Fixed effects: treatment, time, time × treatment
• Random effect: cow nested within treatment
• Repeated effect: time
• Pre-planned contrasts

• +Met/+n3FA vs +Met/-n3FA and -Met/+n3FA
• -Met vs +Met
• -n3FA vs +n3FA

• CORR procedure of SAS used to measure correlations between 
liver PC and PE and liver triglyceride (TAG) %.



Methionine intake

Prepartum Postpartum

*rest = +Met/-n3FA and –Met/+n3FA



Pre- and postpartum fatty acid intakes

Data presented as LS Means, grams/d 



Plasma Met concentrations

*rest = +Met/-n3FA and –Met/+n3FA



Milk FA content and yield



Phospholipid correlations



Liver phospholipids on d +21



Plasma phospholipids on d +21



Summary and conclusions
Diets RP-Met or with n-3 FA in transition cows:
Proof of concept

 

   

Modified milk FA content and yield

Modified plasma and liver phospholipid profiles

↑ Met intake and n-3 FA intakes
↑ Pre- and postpartum plasma Met concentrations

↑ Milk EPA and DHA content and yield
↑ De novo FA synthesis

↑ plasma and liver PC, LPC, and PE concentrations
↑ select PC and PE concentrations
 Blue = RP-Met or EPA/DHA

Green = co-supplementation
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Thank you!

Questions? email: tlf54@cornell.edu
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