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ABSTRACT 

 

Methionine (Met) is a sulphur-containing essential amino acid (AA), and is always 

supplemented in poultry diet to enhance production. A study was conducted to compare 

the effects of various levels of DL-Methionine (DL-Met) and L-Methionine (L-Met) 

(feed grade) on physiological reactions to high ambient temperatures in broiler chickens. 

A total of 660 one-day-old male broiler chicks (Cobb x Cobb) were used in this study. 

Birds were randomly assigned in a group of five to 132 battery cages. All birds received 

a standard broiler starter diet from day 1 to 10 and standard grower diet from day 11 to 

21. From day 22 to 42, equal number of birds (12 cages / diet) were fed isocaloric and 

isonitrogenous diets with various levels of DL-Met or L-Met supplementation; (i) 0% 

DL-Met or  L-Met  (as a negative control), (ii) 0.136% DL-Met, (iii) 0.136% L-Met. (iv) 

0.153% DL-Met, (v) 0.153% L-Met, (vi) 0.170% DL-Met, (vii) 0.170% L-Met, (viii) 

0.187% DL-Met, (ix) 0.187% L-Met, (x) 0.204% DL-Met, or  (xi) 0.204% L-Met. For 

each dietary group, equal numbers of birds (6 cages per diet-temperature subgroup) were 

subjected to unheated (23
o
C) or heated (32

o
C for 6 hours/day) condition. On day 42, 2 

birds per cage were randomly selected, killed and, blood [to determine serum levels of 

corticosterone (CORT) and acute phase proteins [ovotransferin (OVT) and α-1-acid 

glycoprotein (AGP)] and liver [to determine heat shock protein (HSP) 70 density] 

samples were collected. Irrespective of diet, heat treatment elevated CORT, OVT, and 

AGP. Diet had no significant effect on all those parameters. There were significant diets 

x temperature interactions for HSP 70 density. Birds that were not supplemented with 

either DL-Met or L-Met were not able to express HSP 70 following heat treatment. In 
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conclusion, other than HSP 70, there was little evidence that L-Met is more efficient 

than DL-Met, and higher level of methionine supplementation did not improve heat 

tolerance in chickens. 
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ABSTRAK 

 

Methionine merupakan amino asid (AA) yang mengandungi sulfur, dan ia sentiasa 

disuplimenkan dalam pemakanan ayam. Tujuan utama kajian ini dijalankan untuk 

mengkaji kesan pelbagai peringkat DL- Methionine (DL -Met) dan L- Methionine (L- 

Met) ( gred makanan haiwan ) pada tindak balas fisiologi kepada suhu ambien yang 

tinggi pada ayam pedaging. 660 sehari berusia anak ayam daging jantan ( Cobb x Cobb ) 

telah digunakan dalam kajian ini. Burung diagihkan secara rawak dalam satu kumpulan 

lima ekor ayam ke 132 sangkar bateri. Semua burung menerima diet starter standard dari 

hari 1 hingga 10 dan diet grower dari hari 11 hingga 21. Dari hari 22-42 , jumlah yang 

sama burung (12 sangkar / diet) diberi makan diet isocaloric dan isonitrogenous dengan 

pelbagai peringkat DL -Met atau suplemen L -Met ; (i) 0% DL-Met or  L-Met  (as a 

negative control), (ii) 0.136% DL-Met, (iii) 0.136% L-Met. (iv) 0.153% DL-Met, (v) 

0.153% L-Met, (vi) 0.170% DL-Met, (vii) 0.170% L-Met, (viii) 0.187% DL-Met, (ix) 

0.187% L-Met, (x) 0.204% DL-Met, or  (xi) 0.204% L-Met. Bagi setiap kumpulan diet, 

jumlah burung yang sama (6 sangkar setiap diet -suhu subkumpulan ) tertakluk kepada 

tak panas ( 23˚C ) atau panas ( 32˚C selama 6 jam / hari). Pada hari ke 42, 2 burung 

setiap sangkar telah dipilih secara rawak , dibunuh secara berperikemanusian dan, darah 

dikumpulkan [ untuk menentukan tahap serum corticosterone ( CORT ) dan protein 

akute phase [ ovotransferin ( OVT ) dan alpha-1- asid Glikoprotein (AGP )] dan hati [ 

untuk menentukan heat shock protein ( HSP) 70 densiti ]. Tanpa mengira diet, rawatan 

haba meningkat dalam CORT, OVT, dan AGP . Diet tidak mempunyai kesan yang 

penting ke atas semua parameter tersebut. erdapat ketara interaksi diet x suhu untuk HSP 

© C
OPYRIG

HT U
PM



xii 
 

70 densiti. Burung yang tidak ditambah dengan  DL -Met atau L -Met tidak mampu 

untuk menghasilkan HSP 70 selepas rawatan haba. Kesimpulannya, selain daripada HSP 

70, terdapat sedikit bukti bahawa L -Met adalah lebih cekap daripada DL -Met, dan 

tahap yang lebih tinggi daripada suplemen methionine tidak bertambah baik toleransi 

haba pada ayam. 
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CHAPTER 1 

 

INTRODUCTION 

 

Methionine (Met) is an essential amino acid for poultry and it is the first 

limiting AA in corn-soy diets (Dilger and Baker, 2007). Met has various biological 

functions that are important for the development and health status of animals 

(Bunchasak, 2009).  Commercial poultry diets are commonly supplemented with dry 

DL-methionine (DLM; 99% pure) or as liquid DLM hydroxy analogue free acid 

(MHA-FA, containing 88% of active substance).  Met can exist in either the L-or D-

isomeric forms called enantiomers, which are mirror images of each other. 

Chemically, there is no difference between the two forms but enzymes prefer the L-

form.  Only the L-isomers of amino acids are incorporated into bio-active proteins, 

and L-Met delivers 100% the L-form of met. The D-isomer from DL-methionine, 

and both of the D- and L-isomers from methionine hydroxy analogue (MHA), must 

be converted into the L-form by a two-step enzymatic process that is never 100% 

efficient, resulting in metabolic losses. (Shen et al., 2015). Feed grade L-methionine 

was recently introduced commercially (CJ Cheil Jedang Co., Seoul, Korea). It was 

claimed that L-Met is 10 % more efficient than DL-Met. (Shen et al. 2015) reported 

that L-Met supplementation served a better function on redox status, development of 

the gut of young chicks, and growth performance compared with DL-Met.  

There is, however, a lack of information on the bio-efficacy of L-Met in 

broiler chickens under heat-stress condition. Methionine requirements may be 

affected by high temperatures. In the hot regions of the world, heat stress is a major 

concern in poultry production. Reductions in growth performance and survivability 
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of broiler chickens with increases in climatic temperature have been well 

documented (Gous and Morris 2005). The effect of various stressors on the 

hypothalamic-pituitary-adrenal axis and the consequent elevation in circulating level 

of corticosterone in poultry is well established (Zulkifli and Siegel, 1995). Hence, 

changes in plasma or serum corticosterone concentration (CORT) have been 

commonly used to assess physiological reaction to heat challenge in poultry (Zulkifli 

et al., 2011; Soleimani et al., 2011). Acute phase proteins (APP) are a group of 

proteins that are primarily synthesised in the hepatocytes and released into the 

bloodstream by a variety of challenges such as bacterial infection, inflammation,  

tissue injury, endotoxin exposure, and neoplasia  (Murata et al. 2004; O’Reily and 

Eckersall 2014). The functions of APP included protease inhibitors, enzymes, 

transport proteins, coagulation proteins, and modulators of the immune response. α1-

acid glycoprotein is a sialoglycoprotein produced and then secreted typically by 

hepatocytes. The protein was associated with homeostasis maintenance through 

reduction of tissue damage related to inflammatory response in extrahepatic cells 

(Fournier et al. 2000). Although ovotranferrin is typically specified as a negative 

APP, there are some evidences that chicken serum ovotranferrin concentration 

increased in inflammation response (Tohjo et al. 1995; Xie et al. 2002). 

Ovotranferrin may be included in innate immune system by sequestration of ferric 

ions to prevent of parasites and also pathogens from using nutrients (Law, 2002). 

According to Murata et al. (2004), APPs play a profound role in the restoration of 

homeostasis in animals subjected to non-inflammatory, psychophysical stressors. 

Although there is considerable work on APP response to stressors in cattle 

(Arthington et al. 2003) and pigs (Pineiro et al. 2007) little information is available 

on the effect of environmental stressors on APP in poultry. Recent work (Shakeri et 
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al. 2014) suggested that broiler chickens stocked at 0.067 m
2
 / birds on deep litter 

showed elevated serum levels of α1-acid glycoprotein (AGP), and ovotransferrin 

(OVT), when compared to those housed at 0.100 m
2
 / bird.  

Living organisms respond to thermal and non-thermal stressors by 

synthesizing a group of highly conserved proteins known as heat shock proteins 

(HSP) (Soleimani et al. 2012b). It is well documented that HSP play a profound role 

in modifying physiological stress response and in acquisition of stress tolerance 

(Kregel, 2002). Work in chickens indicated that heat challenge (Soleimani et al., 

2011) may elicit HSP 70 expression. 

1.1 Objective 

The study was carried out to compare the effects of various levels of feed grade DL-

Met and L-Met on CORT, OVT, AGP and liver HSP 70 density in heat-stressed 

broiler chickens. 

1.2 Research hypothesis 

Supplementation with feed grade L-Met would have better effects on physiological 

responses to heat challenge in broiler chickens compared with the use of feed grade 

DL-Met.  

1.3 Significance of study 

Results from this study will be important to determine the optimum level of feed 

grade L-Met and feed grade DL-Met in broiler chickens under heat stress condition.  

This is important to ensure economic feasibility of poultry feed production.  
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