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INTRODUCTION 

EFFECT OF SUPPLEMENTING RUMEN-PROTECTED METHIONINE ON SERUM BIOCHEMISTRY OF 

IRANIAN RAYENI CASHMERE GOAT 
 

ABSTRACT 

Objective: This study was set to investigate whether the administration of ruminally protected methionine as a supplement on 

lactating goats could have been some toxic effects on serum biochemistry.  

 

Methods: Thirty adult (3-4 years old) female Rayeni goats were randomly divided into two groups as follow: control and 

treatment groups each contain thirty goats. Goats in both groups were fed on the pasture. Goats of the treatment group 

received Mepron® (Degussa Corporation, Germany) at 5 g (i.e. 3 g methionine) per head per day. On Days 30 and 60, blood 

samples were collected by jugular venipuncture and centrifuged at 3000 rpm for 15 min. Samples were analyzed for Total 

Bilirubin (TBIL), Direct Bilirubin (DBIL), Total Serum Protein (TP), Blood Urea Nitrogen (BUN), Alkaline Phosphatase (ALP), 

Aspartateaminotransferase (AST), Alanine aminotransferase( ALT) and  Serum concentration of Albumin ( Alb) using a 

CX7/CX7 serum chemistry analyzer.  

 

Results :There was no significant difference between TBIL, DBIL, TP, BUN, ALP, AST, ALT and Alb in treatment groups in 

comparison to control groups on days 30 and60 (P>0.05).  

 

Conclusions: Results showed that administration of methionine supplementation in lactating goats doesn’t have any blood and 

hepatotoxic effects. Considering nontoxic and safe nature of methionine, it can be one of the suitable choices to improve milk 

yield postpartum, cashmere yield and quality without any adverse effects. 
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INTRODUCTION 

 

Goats are economically important producers of meat, cashmere, and milk in many countries. Rayeni goat is an Iranian cashmere goat which is raised in 

large numbers in Kerman province of Iran where goat production contributes significantly to the agricultural economy. Rayeni goat is one of the famous 

cashmere breed in Iran [1]. 

 

Methionine is the first limiting amino acid in a variety of ruminant diets. The metabolic requirement for methionine is high in dairy cows, because of its 

role as a methyl donor in transmethylation reactions in the synthesis of milk fat [2] .Previous studies have indicated that methionine is also first limiting 

for wool growth and body weight gains of sheep [3]. 

 

Literature dealing with the use of ruminally protected methionine in dairy cows is extensive. There are some reports on effects on milk performance 

and physiological measures [4], reports on the effect on rumen microorganisms [5, 6] as well as reports on effects during the periparturient period and in 

the course of lactation [7].Moreover, methionine supplementation in the last weeks of pregnancy may spare body reserves of the dam and positively 

influences protein metabolism and milk yield postpartum [8]. According to the authors’ knowledge, there isn’t enough information about the effect of 

supplementing rumen-protected methionine on goats. Therefore, this study was set to investigate whether the administration of ruminally protected 

methionine as a supplement on lactating goats could have been some toxic effects on serum biochemistry. 

 

Materials and Methods: 

Animals and Diets 

 

The use of the animals was approved by the Animal Care Committee of Faculty of Veterinary Medicine, Shahid Bahonar University of Kerman, Iran. 

Thirty adult (3-4 years old), female Rayeni cashmere goats were randomly divided into two groups as follow: control and treatment groups each 

contain fifteen goats. Goats in both groups were fed on the pasture daily. Goats of the treatment group received Mepron® at 5 g (i.e. 3 g methionine) per 

head per day. Mepron® (Degussa AG, Germany) contains 85% of methionine, 3% of crude fibre and 2% of crude fat. 

 

Blood sampling 

 

On Days 30 and 60 thereafter, blood samples were collected by jugular venipuncture into plain Vacutainer tubes (Becton Dickinson) and centrifuged at 

3000 rpm for 15 min. Only clear non-hemolyzed sera were obtained and kept frozen until further analysis. Samples were analyzed for Total bilirubin 

(TBIL), Direct Bilirubin (DBIL), Total Serum Protein (TP), Blood Urea Nitrogen (BUN), Alkaline phosphatase (ALP), Aspartate aminotransferase (AST), 

Alanine aminotransferase( ALT) and serum concentration of Albumin ( Alb) using a CX7/CX7 serum chemistry analyzer.  
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Statistical Analysis 

 

The T- Test was used to compare data of two groups. One-way ANOVA, followed by Tukey’s test, was used to determine the significance of differences 

between two groups. Values were expressed as mean ± S.E.M. (standard error of mean). The significance level considered was P<0.05.  

 

Result & Discussion: 

 

The results of biochemical analysis of serum in experimental animals are presented in Table 1. 

There was no significant difference between TBIL, DBIL, TP, BUN, ALP, AST, ALT and Alb in treatment groups in comparison to control groups on days 

30,60 (P>0.05). 

 

There was no significant difference between TBIL, DBIL, TP, BUN, ALP, AST, ALT and Alb in treatment groups in comparison to control groups on days 

30 and 60 (P>0.05). 

 

This study demonstrates that administration of methionine supplementation in lactating goats doesn’t have any toxic effects on serum biochemistry. 

Albumin represents the most abundant serum protein. Many epidemiological studies have established an inverse relationship between serum albumin 

level and mortality risk [9, 10]. 

 

Among the variety of biological mechanisms which have been proposed to explain the beneficial effects of higher albumin concentrations, a direct 

protective effect of the albumin molecule has been suggested. There is now ample evidence for a significant antioxidant activity of serum albumin. In 

fact, this molecule may represent the major and predominant circulating antioxidant in plasma which is known to be exposed to continuous oxidative 

stress. Antioxidant activity of albumin was principally related to its capacity to bind metal ions and to scavenge free radicals. 

 

It has been recently suggested that oxidation of surface-exposed Methionine residues to methionine sulfoxide may represent an endogenous 

antioxidant defense that protects proteins from extensive and irreversible oxidative modification [11, 12].  Methionine accounted for 40% of total 

antioxidant activity of human serum albumin [13]. Methionine can also reduce the lipid peroxide content in blood [14]. 

 

It is reported that dietary methionine did affect the concentration of total serum protein and albumin of broilers  [15]. Albumin is a blood transport 

protein binds many biomolecules and drugs including hormones, lipoproteins and amino acids [16]. In poultry, this hyperproteinemia is associated with 

an increase in vitellogenin and lipoproteins which is induced by estrogens because they are necessary for yolk production [17]. 

 

Sahlu, et al at 1992 showed that following administration of methionine, mohair yield and quality have been increased but jugular blood ammonia N, 

plasma glucose and total protein concentrations were not affected by treatment [18]. According to Zhang, et al (2010) methionine concentrations did not 

affect serum urea nitrogen, total protein, insulin and IGF-I concentration of growing meat rabbits [19].  
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The globulin concentration was obtained by subtracting albumin from the total protein. Heugten et al (1994) measured total serum immunoglobulin 

(IgM and IgG) to investigate the effect of aflatoxin and dietary methionine on immune responses of swine and reported that supplementation of 

methionine did not improve immune function in pigs [20]. 

 

Nevertheless, our obtained results are in agreement with these previous investigations which have clearly demonstrated dietary methionine didn’t 

affect the concentration of total serum protein, total serum immunoglobulin, albumin and blood urea nitrogen. 

 

In the pasture-fed dairy cows, more than 50% of the protein ingested is degraded in the rumen into ammonia and this extensive protein degradation 

may limit the amount of protein passing to the small intestine [21] .It has been postulated that identifying and increasing post-ruminal supply of the most 

limiting amino acids would be an effective way to improve milk protein yield and quality [22].. For this reason, in the present study, Mepron® was used. 

On the other hand, an excessive intake of methionine increases plasma homocysteine concentrations by enhancing the synthesis of homocysteine. 

Elevated plasma total homocysteine (tHcy, both bound and free) is an independent risk factor for atherosclerotic vascular disease. There is convincing 

evidence to suggest that high plasma concentration of this sulfur amino acid is an indicator of increased risk of cardiovascular morbidity and mortality 
[23]. While the mechanism of homocysteine’s involvement in the development of premature cardiovascular disease is not understood, homocysteine has 

been shown to cause damage to endothelial cells, probably by the generation of reactive oxygen species such as hydrogen peroxide with the formation 

of oxidized low density lipoprotein. Endothelial lesions induced by oxidized LDL may contribute to atherogenesis  [24]. 

 

It was found that varying dietary vitamin E levels resulted in marked changes in LDL oxidation parameters, specifically the lag time and total diene 

production. The hypocholesterolemic effect of vitamin E was accompanied by a redistribution of plasma lipoprotein cholesterol profile. 

Intake of excess dietary methionine (a precursor of homocysteine) can also raise the requirements for folate, vitamin B12 and/or vitamin B6, which is 

involved in the metabolism of homocysteine [25].The amount of supplementing rumen- protected methionine in our experiment, was according to the 

previous study [26]. 

 

CONCLUSION 

Considering nontoxic and safe nature of methionine, it can be one of the suitable choices to improve milk yield postpartum, cashmere yield and quality. 

More research work is needed to reveal the exact mechanism of Met on hair follicles of suckling kids. 
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Day 60 Day 30 Serum chemistry parameter 

Treatment (n = 10) Control (n = 

10) 

Treatment(n=10) Control (n = 

10) 

0.30±0.01 0.25±0.01 0.52±0.07 0.35 ±0.09 TBIL ( mg/dl ) 

0 .17± 0.01 0.14 ± 0.01 0.17±0.03 0.15±0.04 DBIL ( mg/dl ) 

7.76±0.14 7.51 ±  0.10 7.59±0.11 7.59±0.17 TP ( g/ dl) 

4.45 ±  0.03 4.45±0.02 4.45±0.12 4.45±0.05 Alb ( g/dl ) 

2.65±89.93 1.02±  81.76 3.04±52.48 2.21±77.9 ALP ( IU/L) 

85.80±5.97 84.00 ± 5.08 93.90±6.05 93.6 ± 5.09 AST ( IU/L) 

18.10±2.15 17.10 ±  1.90 18.10±2.06 18.10±2.35 ALT ( IU/L) 

13±0.25 13±0.42 13±0.62 13±0.66 BUN (mg/dl) 

There was no significant difference between TBIL, DBIL, TP, BUN, ALP, AST, ALT and Alb in treatment groups in 

comparison to control groups on days 30 and 60 (P>0.05). 

Table 1. Comparative means (SE) of   serum biochemistry parameters for control and treatment groups. 

 


