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Introduction One possible way to reduce urinary nitrogen (N) excretion is reducing the amount of dietary crude protein 
fed to dairy cows. In fact, decreasing dietary crude protein (CP) concentration from 184 to 151g/kg, linearly decreased 
urinary N expressed as gram per day or as a percentage of N intake (Broderick, 2003). Balancing diets for limiting amino 
acids could improve cow responses fed lower protein diets without increasing N losses in urine. High concentrations of 
methionine and lysine during early lactation may reduce the risk of metabolic disorders (Berthiaume et al., 2006). A 
number of blood metabolites are useful as monitors for signs of metabolic disorder. The aim of this experiment was to 
determine the effect of altering the dietary methionine concentration on some blood metabolite concentrations of early 
lactating Holstein cows. 
 

Materials and methods Two iso-nitrogenous and iso-energetic diets (CP: 167 g/kg DM; metabolizable energy (ME): 1200 
MJ/kg DM) with different methionine to total amino acid ratios as high methionine (HM, 0.062) and low methionine (LM, 
0.054) were provided. The diets were offered as total mixed ration for ad-libitum intake twice a day to twelve multiparous 
and four primiparous lactating Holstein cows, averaging 10±4 days in milk and 37.4±4.2 kg/d milk yields, for seven weeks. 
Blood samples were collected into heparinised tubes from the jugular vein of each cow at 0, 2 and 4 h after the morning 
feeding in weeks 3 and 6. Samples were centrifuged (3500 rpm, 10 min) and plasma were analysed for glucose, urea-N, 
insulin, gutamic oxaloacetic transaminase (GOT) and glutamic pyruvic transaminase (GPT). Data were analysed using the 
GLM procedure of SAS (2004) in a completely randomised design with dietary methionine concentration as treatment. The 
statistical model was Yijk = � +Ti+ �ijk, where Yijk= Dependent variable, �= The overall mean, Ti= Treatment effect and 
�ijk= Error. 
 

Results Blood concentrations of early lactating Holstein cows are shown in Table 1. There was a significant difference 
between diets for GOT at week 6 in samples taken at 4 h after feeding (P< 0.05). 
 

Table 1 Blood metabolite and liver enzyme concentrations of early Holstein cows fed diets containing different ratios of 
methionine: total amino acids. 

Methionine/Total amino acid* Treatment effect 
Blood  metabolites Sampling 

(week) 
Time (hours after 
the morning feed) HM LM s.e.m. P 

0       59.37 60.62 2.62 0.741 
2 55.87 56.87 3.00 0.817 3 
4 62.37 60.50 2.41 0.591 
0 63.37 64.25 2.29 0.791 
2 58.87 61.37 2.52 0.495 

Glucose (mg/dl) 

6 
4 62.87 65.25 0.52 0.315 
0 16.62 17.87 1.03 0.409 
2 16.87 17.87 0.92 0.457 3 
4 16.12 17.62 0.76 0.184 
0 14.50 17.50 1.17 0.092 
2 15.12 18.25 1.29 0.110 

Urea nitrogen (mg/dl) 

6 
4 14.37 17.25 1.02 0.067 
0   8.85 9.10 1.53 0.912 Insulin (�IU/ml) 6 4  9.47 15.75 2.65 0.147 
0 74.25 88.75 7.21 0.205 Glutamic oxaloacetic 

transaminase (U/L) 6 4 75.00 93.5 5.27 0.047 
0 27.00 26.25 3.23 0.875 Glutamic pyruvic 

transaminase (U/L) 6 4 24.27 25.25 1.18 0.774 
s.e.m.: Standard Error of Mean, P: Probability; * HM: high methionine/ total amino acid, LM: low methionine/ total amino acid 

 
Conclusions Results of the present experiment indicated that various blood metabolites and liver enzymes were not 
significantly influenced by dietary methionine concentration (except for GOT in week 6 at 4 h after feeding). Results of the 
present study confirmed the finding of Berthiaume et al. (2006), which indicated that a diet supplemented with methionine 
did not affect blood glucose and liver enzyme concentrations. 
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