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Table 1. The sequence of IGF-1 and β-actin gene primers  

Gene  Primer sequence  Amplicon size (bp)  
IGF-1  5'-CACCTAAATCTGCACGCT-3'  

5'-CTTGTGGATGGCATGATC 3′  
139 

β-actin  5'-ACCCCAAAGCC AACAGA-3'  
5'-CCAGAGTCCATCACAATACC-3'  

136  

  

  
  Fig. 1. RNA extracted from quail and thigh muscles  
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Fig. 2. PCR products of the IGF-1 and β-actin genes 

 fm�2 -  DW	RB0PCR  /:IGF-1 =��#���; /: !  

 

  
Fig. 3. Melting curve of IGFI-I and β-actin genes product from Real Time PCR reaction  

 fm�3 - /: �	RB0 k!� *+B+0 ���	
-  ���IGFI-I  !β-actin  ^+#�!  � fZ�)Real Time PCR 

  

Fig. 4. Standard curve of β-actin gene amplification in three dilutions of 1, 1/10 and 1/100 
 fm�4 -  2I� .
 �� =��#� ��; /: &�zm4 ���K-��
� *+B+01 �10/1 ! 100/1  
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Fig. 5. Standard curve of IGF-I gene amplification in three dilutions of 1, 1/10 and 1/100 
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  Fig. 6. Expression of IGF-I gene in breast muscle of three weight of quail   

 fm�6-  /: /��;IGF-I *- ! �!&' .
 .+�
 .$F% �� =�J�K$;  

  

Fig. 7. Expression of IGF-I gene in thigh muscle of three weight groups of quail   
 fm�7 -  /: /��;IGF-I *- ! �!&' .
 /�� .$F% �� =�J�K$;  
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 .
 �� *' !� e+� ! *
 �!&'- !* 

���	L-�0 =�J�K$; D!�<�0  
Table 2. The least-squares means of IGF-I gene expression, live body weight and some carcass traits in three 

different weight groups of Manchuria quail at thirty-five days old   
Heavy weight  Medium weight  Light weight  Variable  

19.9 ±1.8a 4.05 ±0.8b  0.573 ± 0.07c IGF-1 gene expression in the thigh  
7.61 ±0.9a 3.7 ± 0.6b 1.79 ±0.2c IGF-1 gene expression in breast muscle  
24±1.4a 21±2.1b  18±1.2c Weight of thigh muscle  
37±1.0a 34±2.5 b  31±1.8c  Breast muscle weight  

256.74 ±6.1a 207.61 ±7.9b 114.93 ±8.8c Carcass weight  
77.8 ±1.7a 75.7±1.9b 74.3 ±2.1c Percentage of carcasses  
330.8 ±7.8b 274.3 ±9.4b 154.7 ±10.7c Live weight in 35 days old  

a-c Least-squares means with similar letters do not have a significant difference (P< 0.05). 
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Abstract 

In this study, the relationship between the seven days old weight and the IGF-I gene expression in the breast and 
thigh muscles of 300 Manchuria quail was studied in a completely randomized design at 35 days of age. On the 
seventh day, quails were divided into three groups of light, medium, and heavy weight. The amount of IGF-I 
gene expression in the thigh and breast muscles of quails was evaluated using the Real-time PCR on day 35. At 
this age, the weight of the breasts, thighs, and live weight were measured in quails. The IGF-I gene expression 
was the lowest in the light weight group and the highest was in the heavy weight group. In the medium weight 
quails, the amount of gene expression was between the amounts in the other two groups (P<0.05). Also, all traits 
were higher in the heavy group than those in the light weight group (P<0.05). According to the results of this 
study, it can be concluded that low weight in the seven days of age will reduce IGF-I gene expression and 
weight at 35 days of age in the Manchuria quail. Increasing the expression of this gene in the present strain of 
quail can increase the growth rate. Reducing the IGF-I gene expression in the Manchuria quail reduced body 
weight and weight gain. Because this gene causes the rate of growth and the amount of expression of this gene 
was low in quail with low weight and low growth rate. Because of the role of the IGF-I gene in growth and 
development, an increase of the IGF-I gene expression can cause an increase in the growth in this quail strain. 

Keywords: Manchuria quail, IGF-I gene expression, Thigh muscle, Breast muscle, Real-time PCR 
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