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The study investigated the effect of 

supplementing dietary methionine on growth 

performance, serum biochemistry and liver 

histology in cockerels. A total of three 

hundred 1 day- old cockerel chicks were 

randomly assigned to diets containing 0.10, 

0.25, 0.35, 0.45 or 0.55% of dietary 

methionine in a completely randomized 

design and fed for six weeks. Feed intake, 

weight gain, survival rate, serum cholesterol, 

transaminase activities and thiobarbituric 

acid reactive substance (TBARS) values and 

liver histology were determined. The result 

showed that feed intake and growth rate 

decreased with increasing level of dietary 

methionine although not significant (p> 

0.05), while survival rate was 100% 

regardless of dietary treatments. Birds fed 

0.10, 0.25 and 0.35% methionine had 

significantly higher (p< 0.05) weight gain, 

feed efficiency and HDL cholesterol but 

lower (p<0.05) LDL cholesterol and TBARS 

values than those fed 0.45 and 0.55% 

methionine. The activities of gamma 

glutamyl transaminase (GGT) and alanine 

transaminase (ALT) was significantly higher 

in birds fed 0.10 and 0.25 than 0.35, 0.45 

and 0.55% methionine while aspartate 

aminotransferase (AST) activity decrease 

significantly (p< 0.05) with increasing levels 

of methionine. Normal hepatic architecture 

was observed in liver of birds fed 0.10 and 

0.25% methionine while those fed higher 

levels had distorted hepatic architecture, the 

severity of which increased with increasing 

levels of methionine. Thus, inclusion of 

supplemented dietary methionine above 

0.25% is likely to create health hazards in 

poultry in a tropical environment like 

Nigeria.  
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It is necessary to possess adequate 

knowledge of the fact that food and 

feedstuffs contain organic and inorganic 

chemical substances essential or harmful to 

the health of man and animals. At times, 

even those substances considered beneficial 

become toxic to the body when taken in 

amounts above the tolerance level. Some 

chemical substances are potentially toxic 

while others can induce toxicity when 

included in excess. One of such nutrient is 

methionine (Kalbande et al., 2009). 

Methionine is one of the sulphur-containing 

essential amino acids which serve to build 

body proteins, repair worn out tissues and 

perform other functions in the body. Since 

essential amino acids cannot be synthesized 

from other compounds in the body and must 

be taken in diet, methionine per se 

constitutes the first limiting amino acids in 

diet of farm animals like poultry (Xie et al., 

2007). When dietary supplementation is 

optimal, methionine improves growth and 

other performance indices including carcass 

quality (Xie et al., 2004). Excess dietary 

methionine however, has been shown to 

exert the most toxic side effect compared 

with the other amino acids (Carew et al., 

1998; Acar et al., 2001). In most tropical 

countries, the level of methionine used is the 

normal 0.1-0.15% recommended by the 

National Research Council (NRC) of 

America in their nutrient requirements of 

poultry used in temperate regions. This level 

may be too low or high for optimum 

performance of poultry in tropical regions 

  P 975       Copyright © Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka              http://www.wayambajournal.com 

 

mailto:Kazyadeyemi@gmail.com


 

Copyright © Society of Animal Science, Department of Livestock & Avian Science, Wayamba University of Sri Lanka   http://www.wayambajournal.com 

 

since it has been well established that 

ambient temperature play vital role in 

nutrient intake and subsequent nutrient 

utilization in poultry. For instance, under 

high ambient temperature, birds reduce feed 

intake to reduce heat production (Atteh, 

2004). Besides, high ambient and relative 

humidity as experienced in Nigeria and other 

tropical countries may cause stress and 

induce a myriad of behavioral, physiological 

and biochemical responses that could pose 

challenges to growth performance, disease 

resistance, immunity and survivability (Htin 

et al., 2007). In such conditions, the birds 

feed needs to be nutritionally dense to meet 

the bird’s nutritional requirement. In 

addition, in typical tropical environment like 

Nigeria, there is dearth of information on the 

optimum level of methionine for poultry. 

Thus, the objective of the current study was 

to determine the effect of supplementing 

graded levels of methionine above the 

normal 0.1-0.15% recommended by the 

National Research Council (NRC, 1994) on 

growth performance, some serum 

biochemical indices and liver histology in 

cockerels.   

 

MATERIALS AND METHODS 

Diets, animals, housing and feeding trial 

Five iso-caloric and iso-nitrogenous diets 

were formulated. The reference diet 

(control) was made up of a corn-soybean 

meal as basic ingredients with the usual 

supplemental dietary methionine of 0.10% 

recommended by NRC (1994) while the 

other diets contained 0.25, 0.35, 0.45 and 

0.55% supplemental methionine.   

Table 1: Composition of the experimental 

diets on as fed basis.  
 Levels of supplemented dietary 

methionine (%) 

Ingredients 0.10 0.25 0.35 0.45 0.55 

Maize 60.00 60.50 61.50 64.00 65.50 

Soybean 

meal 

37.20 36.60 35.50 32.90 31.35 

DL-
methionine 

0.10 0.25 0.35 0.45 0.55 

Bone meal 1.50 1.50 1.50 1.50 1.50 

Oyster 

shell 

0.50 0.50 0.50 0.50 0.50 

Salt  0.50 0.50 0.50 0.50 0.50 

Vitamin 

premix  

0.15 0.15 0.15 0.15 0.15 

Total  100 100 100 100 100 

Three hundred (300) day old Bankam breed 

of cockerel chicks from a commercial source 

were used for the experiment. They were 

housed in an electrically heated battery 

brooder cages. The housing temperature 

throughout the experimental period ranged 

from 31 to 33.5
o
C. Sixty chicks were 

assigned to a dietary treatment partitioned 

into three replicates, each containing twenty 

chicks. Both feed and drinking water were 

supplied ad libitum. In the course of the trial, 

data was recorded on feed consumption, 

body weight gain, efficiency of feed 

utilization, growth and survival rates. 

Phenotypic observations were also made 

along with the performance characteristics. 

At the end of the trial, five birds per 

replicate were randomly taken and 

slaughtered for evisceration of liver samples 

for histopathology. Blood samples were 

collected from the slaughtered broiler 

cockerels for evaluation of serum 

biochemistry. 

Plasma malonaldehyde/thiobarbituric acid 

reactive substances (MDA/TBARS), low 

and high density lipoproteins were analyzed. 

Serum enzymes, aspartate aminotransferase 

(AST), alanine aminotransferase (ALT) and 

gamma glutamyl transaminase (GGT) were 

determined by the colorimetric method using 

Sigma diagnostic (1985). Histopathological 

evaluation was conducted on liver samples.  

Statistical analysis 

The experiment followed a completely 

randomized design. Data obtained were 

subjected to GLM procedures of SAS. 

Significance was set at p< 0.05 and means 

were separated by Duncan multiple range 

test.  

 

RESULTS  

Consumption of supplemental dietary DL-

methionine at graded levels and its effect on 

the performance characteristics is presented 

in Table 2. Feed intake and growth rate 

values were not significantly different (p> 

0.05) among the treatments. However, the 

values of these parameters decreased with 

increasing levels of supplemented 

methionine. Ingestion of the graded levels of 

dietary methionine decreased (p< 0.05) body 

weight gain but seems to improve feed 
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efficiency relative to the control diet 

(p<0.05).  

Table 2: Effect of graded levels of dietary 

methionine on performance indices of 

cockerels 
  Level of dietary DL-methionine 

(%) 

Indices  0.10 0.25 0. 35 0.45 0.55 SEM 

Feed 

intake 

(g/b/d) 

22.0 22.0 21.0 18.3 17.8 5.12 

Weight 

gain 

(g/b/d) 

6.2b 6.7b 6.75b 5.9a 5.7a 0.45 

Feed/gain 3.5 3.3 3.1 3.1 3.1 0.07 

Growth 

rate (%) 

42.0 41.3 41.0 41.0 39.0 6.40 

Survival 

rate 

100 100 100 100 100 14.09 

a, b, c means having different superscripts 

along the same row are significantly 

different (p< 0.05).    

 

Table 3 shows the effect of varying 

inclusion levels of methionine on 

TBARS/MDA, LDL and HDL cholesterol 

and serum enzymes in cockerels. 

TBARS/MDA and LDL significantly 

increased in response to increasing dietary 

levels of methionine while values of HDL 

decreased relative to the orthodox diet. 

There was no significant difference (p> 

0.05) in the TBARS/MDA, LDL and HDL 

cholesterols among the 0.10, 0.25 and 0.35% 

methionine based diets but significant 

difference was observed on the 0.45 and 

0.55% methionine diets. Activities of the 

marker enzymes, AST, ALT and GGT 

revealed that increasing dietary methionine 

levels caused reduction in the activities of 

the measured enzymes. There was no 

significant difference (p> 0.05) between the 

0.10 and 0.25% in the values of GGT and 

ALT but differ significantly (p< 0.05) from 

other treatments. The control diet had a 

significantly (p< 0.05) higher AST activity 

than other treatments. There was no 

significant difference in the AST activity 

among the 0.25, 0.35 and 0.45 methionine 

supplements while 0.55% methionine had 

the lowest AST activity that was 

significantly different from the other 

treatments.  

Micrographs 1-5 presented the influence of 

the different levels of methionine in diets on 

the histopathology of the liver samples of 

the experimental birds. The conventional 

diet with normal inclusion of methionine and 

the diet containing 0.25% methionine 

showed liver samples depicting normal 

hepatic architecture while the diet with 

0.35% supplemental methionine elicited 

mild adverse effect on the liver of the group 

of cockerels receiving the diet. Diets 

containing 0.45 and 0.55% methionine 

showed liver samples with the highest 

adverse effects exemplified in hyperplasia 

(increase in cell size). The 0.55% 

methionine also caused some degree of 

lesion compared with the control diet 

 

DISCUSSION 

Body weight was gained more on diets 

containing 0.10, 0.25 and 0.35% gap 

methionine while weight gain was inferior in 

diets with high levels of methionine 0.45 and 

0.55. Supplementing methionine at graded 

levels seems to improve feed efficiency but 

the apparent improvement failed to translate 

into body weight gain and growth rate. 

Table 3: Effects of graded levels of methionine on serum cholesterol, TBARS and transaminase 

activities in cockerels 

       Dietary levels of methionine (%) 

Indices 0.10 0.25 0.35 0.45 0.55 SEM 

TBARS/MDA 0.87
a
 0.86

a
 0.93

a
 1.50

b
 1.54

b
 0.23 

LDL (mmol/L) 0.7
a
 1.16

a
 1.20

a
 2.10

b
 2.40

b
 0.14 

HDL (mmol/L) 2.86
b
 2.70

b
 2.00

b
 1.36

a
 1.00

a
 0.36 

GGT (IU/L) 6.86
b
 6.56

b
 5.86

a
 5.50

a
 5.40

a
 1.23 

ALT (IU/L) 7.00
b
 7.50

b
 5.50

a
 5.00

a
 4.50

a
 1.40 

AST (IU/L) 16.00
c
 14.00

b
 12.00

b
 11.50

b
 9.50

a
 2.49 

a, b, c means having different superscripts along the same row are significantly different (p< 

0.05).    
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These findings agreed with past works (Acar 

et al, 2001; Xie et al., 2007) who observed 

depression in performance indices by 

feeding excessive supplemental amino acids 

beyond the requirement in diets.  Hardwick 

et al. (1970) and Dibner et al. (2004) also 

reported that excessive dietary methionine 

was toxic to poultry and caused depression 

in body weight gain as well as reduced 

biochemical parameters, hematocrit and 

hemoglobin. Survival rate was nonetheless 

100% in this study even though earlier 

reports (Katz and Baker, 1975; Han and 

Baker, 1993) confirmed that excessive 

feeding of individual amino acids could be 

toxic and might even cause increase 

mortality. The absence of mortality in this 

experiment suggests that the levels of 

methionine that could elicit lethal effect 

have not been reached. Increment in 

supplemental dietary levels of DL-

methionine caused a concomitant increase in 

amounts of thiobarbituric acid reactive 

substances, MDA and low density 

lipoprotein. Toborek et al. (1996) observed 

similar effects concerning TBARS following 

increase in dietary methionine and reported 

that long term feeding of methionine-

enriched diets brought about increase in the 

amount of LDL in response to the increase 

in the amount of reactive oxygen species. 

Increase in the amount of LDL in response 

to increase in level of DL-methionine in 

diets corroborates the suggestion of Munday 

(1989) that thio-compounds, methionine 

inclusive may be involved in production of 

free radicals that aid lipid peroxidation 

processes which probably is responsible for 

elevation of LDL following increase in 

levels of methionine in diets.  

Increasing levels of supplemental 

methionine in diets led to a corresponding 

decrease in the activities of AST, GGT and 

ALT. Decrease in activities could be 

attributed to high methionine levels relative 

to the control since methionine-enriched 

diets have been shown to adversely 

influenced biochemical parameters including 

decrease in liver ATP and glycogen levels 

(Hardwick et al. 1970). Subsequent study 

(Finkestein and Bevenga, 1986) revealed 

that many methionine metabolites, S-

adenosylmethionine, L-methionine-di-

sulfoxide and methanethiol bind to cellular 

membranes and adversely affect or reduce 

enzyme activities.  

Micrographs 1-5 present the histopathology 

of the liver samples of cockerels fed graded 

levels of methionine in diets. The 0.25% 

methionine diet had normal hepatic 

architecture similar to the reference diet 

while 0.35% inclusion of methionine 

showed mild adverse effects and highest 

deleterious effects were observed on 0.45 

and 0.55% methionine. The adverse effects 

of high methionine diets are expected since 

excess dietary amino acids has been shown 

to release toxic ammonia through 

metabolism which temporarily builds up in 

the liver causing damage to the hepatic cells. 

The liver plays an important function in 

methionine metabolism making it vulnerable 

to the adverse effect of excessive methionine 

in diet. Especially for poultry, excess 

methionine is toxic and could significantly 

cause damage to body organs such as 

pancreatic acinar and induction of 

neurological changes (Katz and Baker, 

1975). 

Micrographs showing liver of birds fed 

graded levels of methionine  

0.10 % Methionine (x400) 

 

 
0.25 % methionine (x400) 
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   0.35 % Methionine (x400) 

 

 
0.45 % Methionine (x400) 

 

 
 0.55 % Methionine (x400) 

 

CONCLUSION 

Excess dietary supplementation of 

methionine negatively affects growth 

performance, decreases beneficial HDL 

cholesterol and transaminase enzymes, 

increases hazardous LDL particles and 

causes severe damages to the liver as 

observed in this study. Thus, it is 

recommended that poultry should not be fed 

dietary methionine above 0.25% in diet in a 

tropical environment like Nigeria.  
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