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Prenatal supplementation with Mepron® positively impacts postnatal liver 
function and performance of preweaned calves 
 

Introduction 

Functional amino acids (AA), such as methionine (MET), regulate key metabolic pathways to improve health and 

performance. Among others, MET stimulates the activity of the mammalian target of rapamycin (mTOR), an essential 

controller of protein synthesis and cell growth, and regulates gene expression through DNA methylation. In addition, 

MET promotes the transsulfuration pathway, enhancing production of the antioxidants glutathione (GSH) and taurine. 

 

In a previous work (AD 18), we showed the beneficial impact of MET supplemented to dairy cows, via Mepron® 

supplementation, on fetal development and placentome functions. We assumed that this fetal programming 

permanently altered the main physiological functions of key organs such as the liver, which likely played a role in helping 

calves achieve better postnatal growth. Thus, the objective of this work was to assess the impact of maternal supply of 

Mepron® on hepatic functions of calves during the preweaning period. 

 
Materials and Methods 

This study was conducted by the research group of Dr. Juan Loor at the University of Illinois (USA; Xu et al., 2018; 

Alharthi et al., 2019). Four weeks before expected parturition, two balanced groups of 30 Holstein cows were fed the 

same corn silage based diet (15.6% CP) without (CON; LYS:MET = 3.71:1) or with 0.9 g Mepron® per kg DM (RPM; 

LYS:MET = 2.81:1; eq. 10-15 g Mepron® per day). Upon birth, all calves followed a common feeding management 

program until weaning (56 d). 

 

Body weight (BW) of calves was measured at birth and every week until weaning. Concentration in several biomarkers 

of hepatic activity was analyzed in blood plasma sampled on a regular basis from birth till weaning. Liver biopsies were 

realized for assessing activity of genes and enzymes involved in gluconeogenesis, mTOR signaling pathway, MET 

cycle, DNA methylation, transsulfuration, and cytidine 5′-diphosphocholine (CDP)-choline pathway. Concentration of 

proteins related to mTOR pathway were also measured, and metabolomics targeting energy metabolism (tricarboxylic 

acid cycle; TCA), MET cycle, and transsulfuration were carried out. 

 

Mepron® supply during fetal stage enhanced hepatic protein synthesis and energetic functions 

 

Feeding Mepron® to cows during late pregnancy increased MET concentrations in the 

blood of the offspring during their first week of life. Together with fetal programming, 

the increased MET availability altered hepatic functions of calves until weaning. First, 

MET favored the phosphorylated form of mTOR (Figure 1), allowing upregulation of 

the overall metabolism of protein synthesis. For instance, greater plasmatic 

concentration in albumin, a negative acute phase protein, was reported, indicating a 

lower risk of inflammation. 

 

Second, activation of mTOR by MET subsequently activated the protein kinase B 

which induces glycolysis. Therefore, prenatal MET supply increased hepatic insulin 

sensitivity favoring the production of energy, as suggested by the greater 

concentrations of TCA cycle intermediates. 

  

Figure 1: Ratio of phosphorylated (p) 
to total mTOR protein in liver of calves 
from cows fed a basal diet alone 
(black) or with Mepron® (white) during 
the last 28 d of pregnancy. 
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Choline pathway was stimulated in calves from Mepron®-supplemented dams, indicating improved liver health 

Calves that had access to MET during fetal stage presented greater hepatic concentrations of betaine and choline 

during their first weeks of life (Figure 2). In addition, bile acid production was enhanced in these calves, which was 

explained by an increase in abundance of genes involved in phosphatidylcholine production. This result must also 

indicate a greater production of lipoproteins, which are essential to prevent accumulation of fat in the liver. In addition, 

concentration of cholesterol was greater in plasma of calves from RPM-fed cows. Overall, while favoring remethylation 

via the CDP pathway, increased MET availability supported liver health of calves. 

 

 

 

 

 

 

 

 

 

 

Greater fetal availability of methionine from Mepron® enhanced hepatic antioxidant production in calves 

During the first weeks after birth, the transsulfuration pathway was enhanced in the liver of calves from RPM-

supplemented cows, resulting in increased concentrations of taurine, a powerful antioxidant (Figure 2). This finding 

supports the interest of feeding RPM to cows in order to improve liver health of their offspring via reduced oxidative 

stress.  

 

Alterations in liver functions of calves from Mepron® supplemented cows 

favored growth performance until weaning 

With improved liver health (reduced fatty liver and oxidative stress via enhanced 

choline pathway and taurine production, respectively) and function (enhanced 

protein synthesis and energy metabolism), calves that had access to MET from 

Mepron® during fetal stage had greater growth performances from birth till weaning 

(Figure 3; Alharthi et al., 2018). Average daily gain was increased by 50 g/d over the 

first 9 weeks of life. Therefore, prepartum supply with Mepron® is an interesting 

strategy to support early life development of calves. 
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Figure 3: Effect of prepartum 
supplementation with Mepron® on 
weekly BW (kg) of calves from birth 
until weaning 

Figure 2: Betaine, choline and 
taurine concentrations in liver of 
calves from cows fed a basal diet 
alone (black) or with Mepron® 
(white) during the last 28 d of 
pregnancy. 


