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Abstract
The present study aimed at investigating genetic and hormonal differences between a low growth rate chicken breed (a native breed, Fayoumi chicken) and a high growth rate chicken breed (Cobb chicken). A total number of 100 one-day-old Fayoumi chicks and 100 one-day-old Cobb chicks were used. Chicks of each breed were allocated into three equal replicates. The growth parameters [body weight, Body weight gain)BWG) and Feed conversion ratio(FCR)], genetic expression of some growth related genes (insulin like growth factor1, ghrelin and Myostatin gene) and plasma level of some growth related hormones (Insulin, T3, T4 and corticosterone) were recorded. The obtained results revealed that, Cobb chicken had significantly higher (p<0.05) body weight, BWG and feed intake than Fayoumi chicken but the FCR of Fayoumi chicken was higher (p<0.05) than that of broiler chicken. Cobb recorded significantly (p<0.05) lower plasma level of corticosterone, T3 and T4 than Fayoumi chicken while Insulin is higher (p<0.05) in cobb chicken. Cobb recorded highly significant (p<0.05)  values of GH, IGF1 and ghrelin Gene expression while myostatin gene expression was higher (p<0.05) in Fayoumi chicken than in Cobb. From the obtained results could be concluded that, the observed high growth rate in cobb chicken may be attributed the difference gene expression related growth as well as hormonal difference 
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1. Introduction
Poultry production is a significant and diverse part of farming worldwide. (Kaya and Yildiz, 2008). In chickens selected for low growth rate there is increased expression of genes required for the proliferation of progenitor and differentiation of muscular cells on day of hatching compared to chickens selected for high growth rate (Yin et al., 2014). 
The growth hormone / insulin-like growth factor-1 (GH/IGF-1) pathway of the somatotropic axis is the major controller for growth rate and body size in vertebrates, but the effect of selection on the expression of GH/IGF-1 somatotropic axis genes and their association with body size and growth performance in farm animals is not fully understood (Jia  et al., 2018).
Under optimum conditions for growth, the body weight of layer hens is significantly lower than in broiler chickens as a result of their inner genetic differences. The different expression of genes in broiler breeders and layer hens is indicative of considerable discrepancies in the growth rate of skeletal muscles during development and the difference in body weight gain between broiler chickens and layer hens is most pronounced within 2 to 6 wk of hatching (Zheng et al., 2009).
Genetic differences in chicken are seen in yolk sac, hormone and lipid metabolism, gas exchange and thermogenesis, and contribute to differences during hatching or body weight of the chicks (Buzala et al., 2015).  After hatching, differences are seen in broiler breeder and layer hens mainly in feed consumption, growth rate, efficiency of nutrient utilization, and muscle fat content and development (Reyer et al., 2015). 
At the same time, overexpression of Mstn led to the reduction of muscle mass suggesting myostatin to be a negative regulator of skeletal muscle growth. During embryogenesis, myostatin is exclusively expressed in skeletal muscle ( McPherron et al., 1997) and The low levels of MSTN measured during the first weeks of life may contribute to the onset of skeletal muscle development in newly hatched chicks, which is dependent of the rapid initiation of neonatal metabolism (Mott and Ivarie, 2002).
II. Materials and Methods
II-1. Experimental design
A total number of one hundred of healthy one-day-old Cobb chicks (45 ± 5 g body weight) and one hundred of healthy one-day-old Fayoumi chicks (30 ± 3 g body weight) of both sexes were assigned into two groups. Each group was allocated into 3 replicates. Group1: broiler chicks received starter (1:10 days), grower (11: 22days), finisher1 (23:42days) and finisher 2 (43:60 days) rations. Group 2: Fayoumi chicks received starter (0:24days), grower (29; 49 days) and finisher (50:60 days) rations as shown in table1.
II-2. Determination of the relative expression of growth related genes (IGF1, myostatin and Ghrelin)
Samples were collected at zero day and every 2 weeks till the end of experiment (2 months) from liver, skeletal muscle (breast muscle and thigh muscle) and proventriculus to be placed in sterile tubes that immediately stored at -80 oC. Expression of growth related genes (insulin like growth factor1, ghrelin and myostatin) was determined according to Livak and Schmittgen, 2001.

II-3. Determination of the plasma level of hormones 
[bookmark: _Hlk517865766]Blood samples were collected in vacutainer tubes (coated with Heparin) then was carefully collected and kept frozen at -20 °C till used for determination of T3, T4, Corticosterone and insulin plasma level (Ottinger et al., 2001).
II-4. Growth parameters 
The chicks were weighed individually at the start of experiment, then every week for recording the live body weights till the 8th week. Food intake was measured weekly and body weight gains  were recorded (Abdel-Gawad et al.,  2013).   
II-5. Statistical analysis 
All the data were statistically evaluated with SPSS/16 software.2011 Hypothesis testing methods included independent sample T test. P values of less than 0.05 were indicated statistical significance. All the results were expressed as mean ± SE 



III-Results	
III-1. Growth parameters of Fayoumi chicken and Cobb Chicken (means ± SE)
The obtained results (table 3,4,5,6) revealed that, male and female Cobb had significantly (p<0.05) increased body weight , BWG and feed intake  than male and female Fayoumi, respectively during whole experimental period (from 0 to 8 weeks of age). On the other hand, Fayoumi recorded significantly (p<0.05) increased FCR than Cobb during whole experimental weeks except the 7th and 8th weeks of age where Cobb had significantly (p<0.05) increased FCR.
III-2. IGF1, ghrelin and Myostatin gene expression  of Fayoumi chicken and Cobb Chicken (means ± SE).
The obtained results (table 7,8,9 and figure 1,2,3) showed that, in one day old chicks there was no significant difference in the relative expression of IGF1 gene in liver between Fayoumi and Cobb chicken, however at day14, day28 and day56, Cobb chicken had significant (p<0.05) higher expression of IGF1 gene than Fayoumi chickens, whereas at day42, Fayoumi chickens had significant (p<0.05) higher expression of IGF1 gene than Cobb chickens.
in one day old chicks there was non significant difference in the relative expression of myostatin gene in muscle between Fayoumi and Cobb chicken, however at day14, day 28, day 42 and day56  , Cobb chicken had significant (p<0.05) lower expression of myostatin gene than Fayoumi chickens. The highest values of myostatin gene expression in muscle in both cobb and Fayoumi chickens on day one and the lowest values were recorded on day56 in Fayoumi chicken and on day 42 in cobb chicken.   
on day one there was no significant difference in the relative expression of Ghrelin gene in proventriculus between Fayoumi and Cobb chicken, however at day14, day28, day42 and day56, Cobb chicken had significant (p<0.05) higher expression of Ghrelin gene than Fayoumi chickens
III-3. corticosterone, T3, T4 and Insulin hormone Level of Fayoumi chicken and Cobb Chicken (means ± SE).
The obtained results (table 10,11,12,13 figure 4, 5,6 and 7) revealed that, Fayoumi chickens had a significant (p<0.05) higher corticosterone and T3 plasma level than cobb chicken during whole experimental period (from day1 to day56 of age).
The obtained results revealed that Fayoumi chicken had a significant (p<0.05) higher T4 plasma level than cobb chicken except at day14 and day56 there was no significant difference between cobb and fayoumi chicken.
The obtained results revealed that cobb chicken had a significant (p<0.05) higher insulin concentration than Fayoumi chicken during whole experimental period (from day1 to day56 of age).




IV. Discussion
Zheng et al., (2009) reported that the  optimum conditions for growth, the body weight of layer hens is significantly lower than in broiler chickens as a result of their inner genetic differences. The different expression of genes in broiler breeders and layer hens is indicative of considerable discrepancies in the growth rate of skeletal muscles during development and the difference in body weight gain between broiler chickens and layer hens is most pronounced within 2 to 6 wk of hatching. Similar results also reported that Cobb chickens achieved the highest bodyweight, each week. The fastest growing breeds, Cobb, consistently achieved the highest bodyweights compared to the slower growing breeds (Pauwels et al., 2015). The commercial AB line chickens showed a high increased daily growth rate from hatching to 5 weeks of age (Dou et al ., 2018). The observed difference in growth rate between Fayoumi and Cobb chickens could be attributed also to genetic and hormonal difference. The chicken growth hormone and growth hormone receptors play a crucial role in chicken performance because of their cardinal functions in growth (Fisher, 2016).
Halevy et al., 2000 reported that broiler chicken has a fast growth rate, higher breast muscle yield, and higher feeding efficiency, which makes the broiler chicken an interesting model for the development of muscle. Pauwels et al., 2015 reported that Cobb chickens achieved the highest bodyweight, each week. The fastest growing breeds, Cobb, consistently achieved the highest bodyweights compared to the slower growing breeds. Yet, based on the FCR, it should has increased its feed intake by 45 % broiler chickens exhibited higher body weight (Zhao et al., 2004).
The present study showed that feed efficiency at w7-w8 of age, Fayoumi chickens had a significant lower in feed conversion ratio than cobb chicken. The observed decrease in feed efficiency of cobb chickens during this period of age compared to fayoumi chickens could be attributed to marked increase in feed intake of cobb chicken during this period of age as observed in the present study.
The obtained results of this study  revealed that cobb chicken had a significant higher feed intake than fayoumi chicken during whole experimental period (from 0 to 8 weeks of age). Similar results were observed by Jia et al., (2018) the Avian broilers showed a sharp increase in feed intake from weeks 2 to 6, showed a decrease in FCR (i.e. highest efficiency), at each age measured. Moreover Leeson et al., 1996 noted an increase in feed intake as well as feed in-take to bodyweight gain ratio of broilers when the energy and protein level in the feed were diluted. The chickens’ body weight was significantly affected on day 42 but not on day 49. Differences were found between high and low-weight-selected chickens in feed intake due to differences in gene expression profiles of different neuropeptides in the hypothalamus (Newmyer et al., 2013; Yi et al., 2015). 
there were significantly higher IGF1 mRNA levels in the high growth rate line than in the low growth rate line (Beccavin et al., 2001).
The present study showed that at 6th week, Fayoumi chickens had significant higher expression of IGF1 gene than Cobb chickens, this results is in partial agreement of the results of Bhattacharya et al., (2015) Expression in muscle was highest on d 1 and d 28, whereas the low expression occurred on d 42 .The present work showed that on day 1 gene expression of IGF1gene in liver showed non significance difference between Cobb and Fayoumi chickens and exhibited the lowest values in both two strains than 2, 4, 6 and 8th weeks. These results could be attributed to nutrition and feed intake as confirmed by Zhao et al., (2004) who reported that transcription of the somatotropic axis genes responded differently to nutrition. 
The present work showed that on day 1 gene expression of IGF1gene in liver showed non significance difference between Cobb and Fayoumi chickens and exhibited the lowest values in both two strains than 2, 4, 6 and 8th weeks. These results could be attributed to nutrition and feed intake as confirmed by Zhao et al., (2004) who reported that transcription of the somatotropic axis genes responded differently to nutrition. 
The observed higher growth rate of Cobb Chickens than Fayoumi Chickens is probably due to confirmed effect of Ghrelin that stimulate secretion of Growth hormone, stimulate appetite and feed intake (Kaiya et al., 2002; Saito et al., 2005; Richard et al., 2006). The low-weight selected chicks expressed higher levels of anorexigenic neuropeptides, which may directly contribute to the reduced appetite in low-weight-selected chicks (Yi et al., 2015). Fayoumi chickens showed lower feed intake than Cobb chickens as observed in the present study may contribute to the lower expression of ghrelin gene than Cobb chickens. However, Richard et al., (2006) reported that ghrelin shown to stimulate growth hormone release but inhibit feed intake.
[bookmark: bbib14][bookmark: bbib20][bookmark: bbib19][bookmark: _Hlk50744435]In poultry, CORT is the principal glucocorticoid (GC) involved in the regulation of fuel metabolism, feed intake (appetite), and immune responses (Zulkifli et al., 2004; Yuan et al., 2008). Blood corticosterone (CORT) also participates in regulating the growth of broilers (Houshmand et al., 2012; Li et al., 2019). The decreased growth rate by corticosterone (CORT) was associated with the enhanced energy expenditure, proteolysis and gluconeogenesis (Lin et al., 2004a,b). The loss of myofibrillar protein induced by CORT administration is caused mainly by decreased synthesis rather than the accelerated catabolism (Kayali et al., 1990). moreover Hayashi et al., (1985) reported that  the rapid growth of broiler chicken is facilitated by the reduced rate of protein degradation. High CORT levels can affect bone growth and significantly reduce feed intake and BW gain in Chicken (Luo et al., 2013). GCs may suppress growth by reducing the absorption of feed through the small intestine, the decrease in the growth rate (Hu et al., 2010). exposing broiler chickens to CORT decreased the ADG in the absence of a change in feed intake (Yang et al., 2015). There one of the reasons for observed lower growth rate of Fayoumi chicken in the present study is propably due to higher CORT levels than Cobb chickens that affect behavior, feed intake, feed efficiency and weight gain.
This result indicate that one of the reasons of high growth rate in Cobb chicken and weight gain than Fayoumi chickens is probably due to observed high level of plasma insulin that play important role in regulation of CHO and lipid metabolism amd stimulate growth by increasing protein synthesis and affecting the expression of growth-related genes ( Taniguchi et al., 2006). The ability for GH to stimulate growth through IGF-1 can be mediated through insulin. In liver, insulin increases GHR expression (Butler et al., 2003) and stimulates IGF-1 production itself (Houston and O’Neill, 1991). Furthermore, Matis et al., (2015) reported that influencing both the pancreatic production and the cellular signaling of insulin may greatly improve it's efficiency in regulation of growth and metabolism.
[bookmark: bbib46][bookmark: bbib29][bookmark: bbib8]This result indicate that one of the reasons of low growth rate in Fayoumi chicken and weight gain than Cobb chickens is probably due to observed high level of plasma T4 and T3 that have catabolic effect with higher concentrations that cause further stimulation of protein degradation (He et al., 2006). Xiao et al., (2017) reported that T3 and T4 affect almost every physiological process in the body and are important hormones supporting chicken growth. Also they considered as the most important systems regulating embryonic development and posthatch growth in the chicken (Tsukada et al., 1998). Sahin et al., (2002)  and Dai et al., (2011) reported that  stress increased the serum concentrations of T3 and T4. Moreover Jung et al., (2007) reported that the leg muscle of layer hens shows higher expression of proteins associated with muscle development, growth, oxidative stress and locomotion of hens. These results may suggest that leg muscles of layer hens compared to meat-type chickens are more susceptible to oxidative stress.
Conclusion  
From the obtained results could be concluded that the observed lower growth rate in Fayoumi chickens than Cobb chickens may probably due to lower expression of gene  related growth ( IGF1 and Ghrelin gene) and higher expression of myostatin gene in skeletal muscle in addition level of hormones related growth as higher level of plasma corticosterone, T3 and T4 and lower level of plasma insulin than Cobb chickens.
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Table 1: The ingredients composition (%) of diet of the experimental groups
	Ingredients
	Units
	Starter (0-10)
	Grower (11-22)
	Finisher1,2 (23-60) 

	
	
	A
	B
	A
	B
	A
	B

	Yellow corn
	%
	55.24
	56.33
	58.17
	64.22
	60.40
	63.16
	65.69

	Soybean meal (44%)
	
	35.00
	33.60
	33.70
	25.20
	30.80
	28.96
	24.70

	Corn gluten meal
	
	3.00
	3.80
	0.40
	3.80
	0.70
	--------
	3.10

	Vegetable oil
	
	2.60
	1.70
	3.80
	2.50
	4.50
	4.46
	2.50

	Dicalcium phosphate
	
	1.30
	1.50
	1.30
	1.30
	1.10
	1.00
	1.20

	Lime stone
	
	1.30
	1.30
	1.15
	1.20
	1.20
	1.15
	1.15

	L – Lysine
	
	0.34
	0.41
	0.30
	0.30
	0.30
	0.30
	0.30

	DL – Methionine
	
	0.32
	0.36
	0.30
	0.31
	0.25
	0.23
	0.29

	Vitamin &mineral premix*
	
	0.30
	0.30
	0.24
	0.47
	0.14
	0.13
	0.38

	Sodium chloride
	
	0.23
	0.33
	0.07
	0.10
	0.60
	0.05
	0.09

	L – Threonine
	
	0.10
	0.10
	0.31
	0.31
	0.31
	0.31
	0.31

	Sodium bicarbonate
	
	0.09
	0.09
	0.08
	0.10
	0.05
	0.05
	0.10

	Anticolesterdia
	
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Antimycotoxin
	
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Energy enzyme
	
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05
	0.05

	Anticoccedia
	
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03

	Phytase enzyme
	
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	Rhonzymr proact
	
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	Chemical composition

	ME ( Kcal \ Kg diet )
	( Kcal \ Kg diet )
	3037.08
	2,999.60
	3107.80
	3142.13
	3181.62
	3203.00
	3179.22

	CP
	%

	22.0
	22.02
	20.3
	19.02
	19.02
	18.00
	18.05

	CF
	
	5.23
	3.52
	2.80
	5.34
	3.10
	3.12
	5.92

	Linoliec Acid
	
	2.28
	1.93
	6.39
	3.09
	7.13
	7.13
	3.07

	Lysine
	
	1.32
	1.35
	3.53
	2.33
	3.37
	3.29
	2.60

	Lysine Dig
	
	1.21
	1.24
	1.19
	1.20
	1.05
	1.00
	1.11

	Methionine
	
	0.64
	0.69
	1.09
	1.10
	0.95
	0.90
	1.02

	Methionine Dig
	
	0.60
	0.65
	0.58
	0.61
	0.53
	0.49
	0.57

	Methionine + Cystine
	
	0.99
	1.04
	0.55
	0.57
	0.50
	0.46
	0.54

	Methionine + Cystine Dig
	
	0.88
	0.93
	0.90
	0.92
	0.84
	0.79
	0.87

	Threonine
	
	0.92
	0.90
	0.80
	0.82
	0.74
	0.70
	0.77

	Threonine Dig
	
	0.77
	0.75
	0.83
	0.80
	0.78
	0.73
	0.76

	Calcium
	
	0.91
	0.95
	0.69
	0.67
	0.65
	0.61
	0.64

	Acid Base Balance
	me / kg
	223.76
	217.83
	0.84
	0.84
	0.81
	0.76
	0.81

	Avalible Phosphorus
	%

	0.45
	0.48
	216.74
	179.11
	203.29
	194.94
	176.39

	Chloride
	
	0.17
	0.23
	0.44
	0.43
	0.40
	0.38
	0.40

	Sodium
	
	0.13
	0.17
	0.22
	0.22
	0.22
	0.22
	0.22

	Potassium
	
	0.88
	0.86
	0.16
	0.16
	0.15
	0.15
	0.16












Table 2: Forward and Reverse primers of RT-PCR

	Gene
	Primers (/5------------------/3)

	
IGF1
	Forward
	CACCTAAATCTGCACGCT

	
	Reverse
	CTTGTGGATGGCATGATCT

	
Myostatin
	Forward
	CGCTACCCGCTGACAGTGGAT

	
	Reverse
	CAGGTGAGTGTGCGGGTATTTCT

	
Ghrelin
	Forward
	CCT TGG GAC AGA AAC TGC TC

	
	Reverse
	CAC CAA TTT CAA AAG GAA CG

	
18S
	Forward
	CGCGTGCATTTATCAGACCA

	
	Reverse
	ACCCGTGGTCACCATGGTA















Table 3: live body weights (g) of Fayoumi and Cobb Chickens (means ± SE)
	 Chicken Groups

Weeks of age
	male Fayoumi Chicken
	male  cobb  Chicken
	female Fayoumi Chicken
	female cobb Chicken

	W0
	    32.83 b   ± 0.44
	    50.87 a    ± 0.26 
	    28.34 b  ± 0.60
	   45.39 a      ± 0.59

	W1
	     74.49 b    ± 1.22
	   167.62 a   ± 1.59
	    62.73 b   ± 4.00
	   134.06 a  ± 1.08

	W2
	133.00 b ± 1.63
	   423.33 a   ± 3.09
	109.93 b  ± 0. 74
	   376.88 a  ± 2.30 

	W3
	222.77 b ± 2.33
	   772.92 a   ± 4.75
	    187.14 b ± 1.49
	   708.70 a  ± 2.79

	W4
	325.38 b ± 1.99
	   1312.90 a ± 8.50
	    238.57 b ± 6.87
	1131.20 a ± 12.45

	W5
	370.50 b ± 5.50
	1529.60 a  ± 22.40
	    298.00 b ± 7.05
	1370.60 a ± 18.90

	W6
	430.70 b ± 4.80
	1826.70 a  ± 26.99
	    314.40 b ± 4.46
	1711.90 a ± 14.17

	W7
	585.00 b ±14.58
	2371.70 a  ± 26.27
	    467.14 b ± 6.06
	2328.80 a ± 26.45

	W8
	767.31 b ±14.76
	2764.60 a ± 35.90
	645.70 b ±  7.67
	2675.60 a ± 22.60



Means with different superscript letters at the same row differ significantly at P<0.05
Table 4: Average weekly weight gain (g) of Fayoumi and Cobb Chickens (means ± SE)
	Chicken Group 

Weeks of age 
	male Fayoumi Chicken
	male cobb     Chicken
	female Fayoumi Chicken
	female cobb Chicken

	W0-w1
	    41.65 b   ± 1.47
	    116.67 a  ± 1.54
	    37.30 b   ± 1.10
	   88.67 a    ± 0.54

	W1-w2
	    58.50 b   ± 2.17
	    255.71a   ± 1.68
	    44.91 b   ± 0.80
	   242.81a  ± 1.39

	W2-w3
	    89.77 b   ± 1.58
	    349.58 a  ± 2.90
	    78.00 b   ± 0.50
	   331.88 a  ± 1.60

	W3-w4
	    102.60 b ± 2.77
	    540.00 a  ± 4.39
	    107.50 b ± 5.95
	   422.50 a  ± 9.77

	W4-w5
	    47.00 b   ± 6.11
	  216.67 a  ± 20.84
	53.30 b   ± 10.30
	   239.38 a  ± 9.10

	W5-w6
	    145.77 b ± 45.20
	 297.08 a  ± 18.28
	    44.17 b   ± 3.90
	   341.25 a  ± 9.05

	W6-w7
	    154.77 b ± 16.38
	 545.00 a  ± 33.73
	    130.00 b ± 6.10
	   616.88 a  ± 14.54

	W7-w8
	   182.31b  ± 14.16
	 392.90 a  ± 27.17
	    170.80 b ± 6.70
	   346.88 a  ± 39.14

	W0-W8
	   734.40 b  ± 14.07
	   2761.60 a ± 36.00
	    617.30 b  ± 7.25
	   2630.00 a  ± 22.70




Means with different superscript letters at the same row differ significantly at P<0.05.


Table (5): FCR of Fayoumi and Cobb Chickens (means ± SE)
	chicken groups
Weeks of age
	Fayoumi Chicken
	Cobb Chicken

	W0-w1
	3.20 a   ± 0.38
	1.10 b   ± 0.04

	W1-w2
	3.37 a   ± 0.11
	1.30 b   ± 0.01

	W2-w3
	2.39 a   ± 0.12
	1.18 b   ± 0.01

	W3-w4
	      3.90 a   ± 0.40
	1.40 b   ± 0.04

	W4-w5
	8.39 a   ± 1.09
	3.10 b   ± 0.23

	W5-w6
	3.93 a   ± 0.50
	1.30 b   ± 0.06

	W6-w7
	      3.66 a   ± 0.23
	2.00 b   ± 0.08

	W7-w8
	      3.14 b   ± 0.15
	3.85 a   ± 0.23

	W0-W8
	      3.40 a    ± 0.07
	      1.89 b    ± 0.01



Means with different superscript letters at the same row differ significantly at P<0.05.



Table (6): Feed intake (g) of Fayoumi and Cobb Chickens (means ± SE)
	chicken groups

Weeks of age
	Fayoumi Chicken
	         cobb Chicken

	W1
	113.72 b  ± 0.96
	    120.70 a  ± 0.30

	W2
	172.50 b  ± 1.50
	    333.33 a  ± 0.68

	W3
	    198.15 b  ± 3.80
	    404.73 a  ± 0.96

	W4
	263.50 b  ± 1.90
	    692.58 a  ± 0.85

	W5
	334.00 b  ± 3.20
	 651.00 a  ± 10.28

	W6
	183.60 b  ± 3.20
	    378.47 a  ± 3.60

	W7
	424.20 b  ± 2.10
	1034.40 a ±12.60

	W8
	559.13 b  ± 2.10
	    1329.10 a ± 8.40




Means with different superscript letters at the same row differ significantly at P<0.05.


Table (7): IGF1 gene expression of Fayoumi and Cobb Chickens (means ± SE)


	Chicken groups

Days of age
	Fayoumi Chicken
	     cobb Chicken

	1d     
	  1.1a    ± 0.04
	1.1a   ± 0.02

	14d
	   1.3b      ± 0.09
	2.5 a  ± 0.40

	28d
	  1.6 b   ± 0.20
	3.8 a  ± 0.70

	42d
	  3.8 a   ± 1.70
	3.3 b  ± 0.67

	56d
	        2.3 b    ± 0.38
	3.3 a  ± 0.63



Means with different superscript letters at the same row differ significantly at p<0.05.










Table (8): myostatin gene expression of Fayoumi and Cobb Chickens (means ± SE)
	Chicken groups

Days of age
	Fayoumi Chicken
	   cobb Chicken

	1d     
	1.20 a  ± 0.020
	1.10 a  ± 0.050

	14d
	 0.90 a  ± 0.010
	0.70 b  ± 0.400

	28d
	      0.70 a  ± 0.030
	     0.40 b   ± 0.008

	42d
	0.72 a  ± 0.020
	    0.20 b   ± 0.007

	56d
	     0.50 a  ± 0.010
	     0.40 b   ± 0.009




Means with different superscript letters at the same row differ significantly at p<0.05.
















Table 9: Ghrelin gene expression of Fayoumi and Cobb Chickens (means ± SE)


	Chicken groups

Days of age
	Fayoumi Chicken
	cobb Chicken

	1d     
	1.10 a  ± 0.100
	  1.10a ± 0.03

	14d
	1.65 b  ± 0.050
	   3.04 a ± 0.090

	28d
	2.17 b  ± 0.040
	   5.50 a ± 0.100

	42d
	2.90  b ± 0.020
	   4.90 a ± 0.180

	56d
	     2.99 b    ± 0.008
	    4.10 a  ± 0.120




Means with different superscript letters at the same row differ significantly at p<0.05.














Table (10): Plasma levels of corticosterone hormone of  fayoumi and Cobb chickens (means ± SE)

	Chicken groups

Days of age
	Fayoumi Chicken
	cobb Chicken

	1d     
	     13.04 a   ± 1.4 
	 4.56 b    ± 0.57

	14d
	19.87 a   ± 0.00
	  8.21  b  ± 0.77

	28d
	19.56 a   ± 0.00
	  5.80  b  ± 0.81

	42d
	20.23 a  ± 0.00
	  9.41  b  ± 1.14

	56d
	     40.65 a  ± 0.00
	   12.65  b   ± 0.84






Means with different superscript letters at the same row differ significantly at p<0.05.















Table 11: Plasma levels of T3 hormone of Fayoumi and Cobb chickens (means ± SE)
	Chicken groups

Days of age
	Fayoumi Chicken
	cobb Chicken

	1d     
	29.46 a  ± 3.59
	  16.98 b ± 2.04 

	14d
	 47.20 a ± 3.40
	  28.52 b ± 2.37

	28d
	78.63 a  ± 7.37
	   30.71 b ± 1.04

	42d
	80.45 a  ± 6.82
	  46.97 b ± 3.63

	56d
	 61.84a  ± 2.03
	   36.77 b  ± 2.40




Means with different superscript letters at the same row differ significantly at p<0.05.

















Table (12): Plasma levels of T4 hormone of Fayoumi and Cobb chickens (means ± SE)



	Chicken groups

Days of age
	Fayoumi Chicken
	cobb Chicken

	1d     
	0.60 a  ± 0.06
	 0.28 b ± 0.02

	14d
	1.37 a  ± 0.30
	   0.69 a ± 0.11

	28d
	0.88 a  ± 0.03
	   0.33 b ± 0.04 

	42d
	1.70 a ± 0.27
	   0.83 b ± 0.05

	56d
	     1.91 a    ± 0.13
	    1.31 a  ± 0.23



Means with different superscript letters at the same row differ significantly at p<0.05.














Table 13: Plasma levels of insulin hormone of Fayoumi and Cobb chickens (means ± SE):


	Chicken groups

Days of age
	Fayoumi Chicken
	cobb Chicken

	1d     
	   9.07  b  ± 1.21
	16.91  a  ± 1.75

	14d
	13.84 b   ±1.39
	22.93 a  ±1.99 

	28d
	          14.26 b  ± 2.00
	   24.53 a  ± 1.95

	42d
	7.43  b  ± 0.82
	15.06  a ± 1.17

	56d
	      6.60 b    ± 0.70
	   16.38 a    ± 0.75





Means with different superscript letters at the same row differ significantly at p<0.05.














Figure 1: Graphical presentation of real-time quantitative PCR analysis of the expression of IGF1 gene in muscular tissues of Cobb and Fayoumi chicken






Figure 2: Graphical presentation of real-time quantitative PCR analysis of the expression of myostatin gene in muscular tissues of Cobb and Fayoumi chicken








Figure 3: Graphical presentation of real-time quantitative PCR analysis of the expression of ghrelin gene in proventriculus of Cobb and Fayoumi chicken














Figure 4: Graphical presentation of corticosterone concentration of Cobb and Fayoumi chicken







Figure 5: Graphical presentation of T3 concentration of Cobb and Fayoumi chicken










Figure 6: Graphical presentation of T4 concentration of Cobb and Fayoumi chicken








Figure 7: Graphical presentation of insulin concentration of Cobb and Fayoumi chicken
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