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Table 1- Ingredients and nutrient composition of
the basal diet (%6)
1-10d 11-24d  25-42d

Ingredients starter  grower finisher
maize 4954 53.56 58.39
( Soybean meal 4127 36.23 3162
Soybean oil 438 6 6
Limestone 103 092 0.85
Dicalcium phosphate 223 1.86 178
Mineral premix 0.25 0.25 0.25
Vitamin premix 0.25 0.25 0.25
Salt 039 0.39 0.39
DL-Methionine 0.35 0.30 0.28
L-lysine HCL 0.19 015 013
L- Threonine 0.12 0.09 0.06
Total 100 100 100
Calculated values

AMERn (Kcal/Kg) 3000 3100 3200
Crude protein 23 215 195
Calcium 0.96 087 0.78
Available phosphorus 048 043 0.39
Sodium 0.18 0.18 0.18
Chlorine 0.30 0.29 0.29
L-Methionine 0.65 059 054
L-Lysine 128 115 1.02
L-Threonine 0.86 0.77 0.68
L-Tryptophan 0.25 0.29 0.20
L-Arginine 143 129 1.16
Isoleucine 0.88 0.80 0.73
Leucine 169 158 146
Valine 0.96 0.88 0.80

Premix provided: vitamin A (retinol), 9000 IU; vitamin D3
(cholecalciferol), 2000 1U; vitamin E (dI-a- tocopheryl acetate), 26
1U; vitamin K3 (menadione), 2 mg; vitamin B6 (pyridoxine), 3 mg;
vitamin B12 (cyanocobalamin), 0.015 mg; vitamin B3 (niacin), 9.8
mg; vitamin B5 (pantothenic acid), 29 mg; vitamin H (biotin), 0.1
mg; Choline chloride: 500 mg; Thiamin: 1.75 mg; Mn (manganese
sulfate), 99 mg; Fe (iron sulfate) 500 mg; Zn (zinc oxide) 7.84 mg;
Cu (copper sulfate) 10 mg; Se (sodium selenite) 0.2 mg and lodine
(calcium iodate) 0.9 mg.
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Table 2- Effect of adding leucine on feed intake, body weight gain and feed conversion ratio in broiler chickens
under heat stress

Leucin
e(‘;/f)) ¢ 0 0.1 0.2 0.3 0.4 SEM P-Value
Feed intake(g/bird)
1-10d 221.15 224.70 232.33 211.70 234.58 7.39 0.26
11-24d 921.73 969.37 952.50 958.50 969.50 34.80 0.89
25-42d 2238.9 2310.4 2342.1 2364.9 2409.9 99 0.85
1-42d 3381.8 3504.4 3526.9 3535.1 3614 100 0.82
Weight gain(g/bird)
1-10d 158.45 189.45 175.50 184.65 174.6 9.74 0.30
11-24d 607.05 671.14 636.67 629.50 623.33 26.56 0.57
25-42d 1168.57 1322.35 1300 1303.06 1340.47 41.84 0.06
1-42d 1934.06 2182.9 2112.17 2117.2 2138.5 63.06 0.09
Feed conversion ratio (%)
1-10d 144 1.18 1.34 1.14 1.36 0.08 0.10
11-24d 151 144 151 1.52 1.54 0.04 0.43
25-42d 1.92 1.74 1.80 181 1.80 0.07 0.58
1-42d 1.74 1.60 1.67 1.67 1.69 0.05 0.42

SEM: standard error of the means
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Table 3- Effect of adding leucine on carcass traits (% of body weight) in broiler chickens under heat stress in 42

Liver pancreas Heart Gizzard Spleen Bursa

2.12 0.18 0.47 1.61 0.14 0.10
1.84 0.18 0.40 1.70 0.09 0.11
1.85 0.22 0.46 1.75 0.09 0.13

2 0.19 0.38 1.69 0.11 0.15
1.79 0.18 0.39 1.57 0.07 0.14

Breast Thighs Dressing Abdominal fat
percentage

Leucine (%)
0 2535 19.29 64.54 1.552
0.1 26.56 19.82 65.52 1.16°
0.2 26.04 18.83 64.25 1.23°
0.3 2429 1981 62.09 1.30%
0.4 26.12  20.13 63.80 1.31%
SEM 1.02 0.43 1.23 0.09
P-value 0.57 0.27 0.41 0.05

0.14 0.1 0.03 0.08 0.1 0.02
0.48 0.34 0.14 0.57 0.16 0.45

abMeans with different letters in each column are significantly different (P <0.05).

SEM: standard error of the means
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Table 4-Effect of adding leucine on some blood parameters in broiler chickens under heat stress

Glucose Cholesterol triglyceride Total Protein
(mgy/dl) (mgy/dl) (mg/dl) (mg/dl)
Leucine (%)
0 194.40 140.57 50.36 2.53
0.1 153.56 116.56 37.20 3.11
0.2 159.56 123.16 48.94 3.22
0.3 166.98 125.36 46.12 2.57
0.4 174.06 132.40 49.90 2.84
SEM 26.75 11.04 6.68 0.39
P-value 0.84 0.65 0.62 0.64

SEM: standard error of the means
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Table 5- Effect of adding leucine on breast meat quality in broiler chickens heat stress in 42 day

Water (%)

Moister (%) Ash(%) ] ) Protein (%) Fat(%) pH
holding capacity
Leucine (%)

0 73.83 441 79.36 20.84° 82 5.97

0.1 74.48 5.59 81.35 21.76%® 5.25° 6.18

0.2 74.43 5.14 78.32 21.82%® 5.5° 6.13

0.3 75.29 4.87 78.08 21.95% 6° 6.16

0.4 75.30 5.20 78.64 22.807 7.5° 6.39
SEM 0.66 0.38 2.06 0.39 0.46 0.10
P-value 0.44 0.30 0.83 0.03 0.002 0.09

abMeans with different letters in each column are significantly different (P <0.05).
SEM: standard error of the means
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M Total antioxidant status
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Malondialdehyde
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0 n T T T T 1
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Figure 1- The malondialdehyde content (ug/g) and total antioxidant status (mmol/l) in broilers breast meat under
heat stress and fed with adding levels of leucine (0, 0.1, 0.2, 0.3 and 0.4%).
SEM for malondialdehyde and total antioxidant status are 0.23 and 0.48, respectively.
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Introduction: Studies have shown the negative effect of stress (e.g., climatic, environmental,
nutritional, social and psychological stress) on animal welfare, performance, and immunological
parameters. Following the increase in consumption of poultry products and the widespread production
of these products, stressors can have a negative impact on the production and health of chickens,
thereby affecting human nutrition. Heat stress is one of the most challenging environmental
conditions affecting commercial poultry. Compared with other species of domestic animals, broiler
chickens are more sensitive to high ambient temperatures. High temperature imposes severe stress on
birds and leads to important economic losses in the poultry industry. Heat stress, one of the concerning
problems in poultry industry, results in poor welfare, low performance, inferior meat quality, and
high mortality of chickens. High ambient temperature is a major problem in many parts of the world
such as Iran, especially during summer. Exposure to high temperature has been reported to cause
undesirable changes in growth rate, meat yield and breast protein content of broilers. In-ovo
administration of L-leucine on embryonic day (ED) 7 has caused the hypothermia at hatching, and
thermotolerance in young broiler chicks under heat stress. Branched-chain amino acids, especially
leucine, potentially activate the mTOR signaling pathway and activate protein synthesis by initiating
translation. As an essential amino acid, leucine has certain biological properties, such as providing
energy, regulating protein, carbohydrate and lipid metabolism, adjusting immune function and
MRNA translational origination (by activating the mTOR signaling pathway). Leucine inhibits the
expression of lipogenic enzymes (fatty acid synthetase and acetyl-CoA carboxylase) in adipose cells
and enhances muscle fatty acid oxidation (Sun and Zemel 2007). Therefore, considering the role of
leucine in activating the mTOR signaling pathway and the metabolism of protein and fat, it is
expected that leucine will improve the performance and quality of meat in broiler chickens under heat
stress.

Material and methods: Two hundred, one-day-old, male broiler chicks (Ross 308) were obtained
from a commercial hatchery. The birds were initially weighed, so that the pens had similar initial
weight distribution. Birds were randomly assigned to five experimental treatments, with five
replicates of 8 chicks per pen. Experimental diets were the control diet (corn-soybean based diet),
control diet + 0.1% (w/w) leucine, control diet + 0.2% (w/w) leucine, control diet + 0.3% (w/w)
leucine and control diet + 0.4% (w/w) leucine. Lighting program was used according to the guidelines
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of the Ross 308. Environmental temperature was maintained at 32 = 1°C throughout the experiment.
The diet was based on corn and soybean meal and formulated according to Ross 308 requirements
for three period of starter (1-10 d), growth (11-24 d) and finisher (25-42 d) days. Body weight gain
and feed intake was measured periodically and calculated during the whole experiment on pen basis,
and the feed conversion ratio was subsequently calculated. At day 42 of age, two birds per pen were
randomly selected, weighed, and slaughtered. After slaughter, percentage of carcass, breast, thigh,
abdominal fat, pancreas, liver, heart, bursa of fabricius and spleen were calculated as a ratio of the
live weight. To determine the meat quality, 50g of left breast muscle was collected in plastic bags and
stored at a negative temperature of 20°C. Meat quality parameters including water holding capacity,
moisture, ash, pH, fat, protein, malondialdehyde and total antioxidant activity were measured. Data
were analyzed using the general Linear Model procedures of SAS 9.1. When the analysis of variance
was significant, Duncan's multiple-range test was used to separate the means. Statements of statistical
significance were based on P<0.05.

Results and discussion: There was no significant difference between feed intake, body weight gain
and feed conversion ratio of experimental diets (P>0.05). Our results did not agree with the
observations of Erwan et al. (2009) reporting the positive effect of leucine supplementation (0.5%
and 0.67% leucine to the diet containing 20% crude protein) on feed intake, weight gain and feed
conversion ratio of broilers. Moreover, relative weights of the different organs and the carcass
components (except the abdominal fat) were not affected by the dietary treatments. Abdominal fat of
0.1% and 0.2% leucine fed birds was significantly lower than that of the control birds (P<0.05).
Addition of 0.1%, 0.2% and 0.3% dietary leucine resulted in a lower breast fat as compared to 0.4%
leucine and control diet fed birds (P<0.05). Possibly leucine increases fat metabolism of adipocytes
by increasing fat flow to skeletal muscle and therefore increases the energy substrate to support
leucine-stimulated protein synthesis which results in decreased abdominal fat weight. Breast meat
protein of 0.4% leucine fed birds was significantly higher than that of control chicks (P<0.05). The
enzymatic activities responsible for the metabolism of branched amino acids are found mainly in the
skeletal muscle, heart, kidney, but less so in the liver. Thus, branched amino acids do not break down
directly in the liver and most are available for metabolism in skeletal muscle and other tissues. No
significant differences were observed between the treatments for blood levels of glucose,
triglycerides, total protein, uric acid and cholesterol (P>0.05). The use of dietary leucine had no effect
on breast meat malondialdehyde and total antioxidant activity of broiler chickens (P>0.05).
Conclusion: According to the results of current experiment, dietary leucine supplementation in the
diet of broiler chickens under heat stress conditions had no effect on performance of broiler chickens.
Leucine supplementation at low levels (0.1 and 0.2%) reduces the meat fat, while higher levels of the
amino acid (0.4% leucine) stimulates the protein synthesis.
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