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5. SUMMARY 

A simple crossbreeding experiment was conducted between 

males of APRI line (A) and females of Moshtohor line (M) rabbits. 

These two lines are new synthetic lines raised in Egypt for meat 

production. APRI line was formed in the experimental stations 

belonging to the Animal Production Research Institute (APRI), 

Agricultural Research Center, Ministry of Agriculture, Egypt, while 

Moshtohor line was established in the Faculty of Agriculture, Benha 

University, Egypt. The crossbreeding scheme was performed during 

two consecutive production seasons (2015/2016 and 2016/2017) at 

the rabbitry of the Animal Production Department, Faculty of 

Agriculture, Benha University. The molecular analyses were 

conducted at the Central Laboratory, Faculty of Veterinary Medicine, 

Benha University. The main objectives of the present study were: (1) 

to estimate variance components, heritability, direct additive, 

maternal additive, and direct heterotic effects for post-weaning body 

weights at (4, 6, 8, 10 and 12 weeks of age) and daily weight gains 

(during the intervals 4-6, 6-8, 8-10 and 10-12 weeks) and semen 

quality traits (ejaculate volume, pH semen, sperms motility, sperms 

concentration, live and dead sperms, normal and abnormal sperms), 

(2) to use the PCR-RFLP technique to genotype the C>T SNP located 

in the promoter region of GH gene in five genetic groups of rabbits 

(APRI, Moshtohor, ½A½M, V line and Sinai Gabali) and (3) to 

detect the polymorphic associations between (C>T( SNP genotypes 

of GH gene and growth or semen quality traits. A total number of 

1201 weaned rabbits fathered by 179 sires and mothered by 261 dams 

were used in quantitative and molecular analyses of growth traits, 

while a total of 1050 ejaculates collected from 149 bucks were used 



in semen quality traits. For detecting the associations between 

genotypes of GH gene and growth or semen traits, the method of 

Generalized Least Squares (GLS) was used. The most relevant results 

of this study could be summarized as follows:  

Quantitative genetic analyses for growth and semen quality 

traits: 

 Estimates of heritability for body weights and gains were mostly 

low or moderate and ranging from 0.06 to 0.18 for estimates 

obtained from VCE software and 0.09 to 0.18 for estimates 

obtained from TM software. The estimates for semen quality 

traits resulted from TM software were very low and ranged from 

0.01 to 0.03, while those estimated by VCE6 software were 

relatively moderate and ranged from 0.12 to 0.20. 

 The generalized least square solutions of direct additive effects 

(G
I
) were significantly (P<0.01) in favor of Moshtohor line 

rabbits by 13.5 to 48.1 g for body weights and 0.5 to 3.7 g for 

daily gains, with G
I
 percentages ranging from 1.4 to 4.3 % for 

body weights and 2.1 to 18.6 % for daily gains. For semen 

quality traits, the solutions of G
I
 were significantly (P<0.01) in 

favor of Moshtohor line by 0.04 ml, 0.2, 0.4% and 20.5x 10
6
/ml 

for volume of ejaculate, pH of semen, abnormal sperms and 

sperms concentration, respectively, with percentages ranging 

from 2.6 to 5.3 %. 

 The generalized least square solutions of maternal additive effect 

(G
M

) were significantly in favor of Moshtohor line by 14.2 to 

51.8 g for body weights and 0.48 to 3.1 g for daily weight gains 

in weight, with G
M

 percentages ranging from 2.8 to 5.4 % for 

body weights and 1.8 to 15.0% for daily gains. For semen traits, 



the solutions of G
M

 for ejaculate volume, pH of semen, motility 

of sperms, dead sperms, abnormal sperms and sperms 

concentration were also significantly in favor of Moshtohor line 

by 0.05 ml, 0.4, 3.3%, 1.2%, 0.7% and 22.8 x10
6
/ml, 

respectively, with percentages ranging from 1.2 to 8.1 %. 

 The generalized least square solutions of direct heterosis (H
I
) 

were positive and highly significant and ranged from 15.5 to 87.1 

g for body weights and from 1.6 to 2.79 g for daily gains, with H
I
 

percentages ranging from 3.1 to 8.2 % for body weights and 1.1 

to 13.0 % for daily gains. For semen quality traits, the solutions 

of H
I
 for ejaculate volume, pH of semen, motility of sperms, live 

sperms, dead sperms, abnormal sperms and concentration of 

sperms were significantly associated with improvements in these 

traits by 0.09 ml, 0.7, 5.8%, 3.1%, 3.3%, 1.1% and 30.7 x10
6
/ml, 

with heterotic percentages ranging from 3.8 to 16.9% . 

 

Molecular characterization of growth hormone gene in different 

genetic groups 

 Across all genetic groups, the frequency of TT genotype of GH 

gene was highly significant (P<0.05) and ranged from 0.48 in V 

line followed by 0.39 in Gabali, 0.32 in M line, 0.31 in A line 

and 0.28 in ½A½M rabbits. For CC genotype, the highest and 

significant (P<0.05) frequency was recorded in Moshtohor line 

(0.21) and the lowest frequency was recorded in ½A½M rabbits 

(0.04), while in TC genotype the highest and significant 

frequency (P<0.05) was recorded in ½A½M (0.67) and the 

lowest frequency in V line (0.45). The highest frequency for C 



allele was recorded by Moshtohor line (0.45) and the lowest 

frequency was in Gabali (0.32). 

 For (T/C) SNP of GH gene, the highest effective numbers of 

alleles (Ne) were obtained in Moshtohor line (1.978), followed 

by APRI line (1.899) then ½A½M cross (1.893), while the 

lowest allelic numbers were obtained in V line (1.715) and 

Gabali breed (1.800).  

 The deviations from Hardy-Weinberg equilibrium were not 

significant in all populations studied.  

 The observed heterozygosity (Ho) for GH gene was higher than 

the expected heterozygosity (He) in all genetic groups and the 

values of expected heterozygosity ranged from 0.444 in V line to 

0.667 in ½A½M cross, while the values of the observed 

heterozygosity ranged from 0.425 in V line to 0.508 in 

Moshtohor line.  

 All the values of polymorphic information content (PIC) were 

moderate; being 0.332, 0.375, 0.360, 0.360 and 0.341 in V line, 

M line, APRI line, ½A½M and Gabali, respectively.  

 The reduction in heterozygosity (FIS) for each locus across the 

five investigated genetic groups were moderate or low where the 

highest FIS was observed in Moshtohor line (0.042) and the 

lowest value was observed in ½A½M (-0.413).  

 The levels of genetic diversity across the five studied populations 

were intermediate (Ho = 0.551, He = 0.471, PIC = 0.358 and FIS 

=-0.198). 

 

Molecular associations among genotypes of GH gene and growth 

traits  



 In V- line rabbits, CC genotype was absent and the association of 

TT and TC genotypes of GH gene was significant (P<0.05) with 

growth traits, since TT genotype was lower than TC genotype for 

body weights at 6, 8, 10 and 12 weeks, i.e. TC genotype was 

positively associated with an increase in body weights at 6, 8, 10 

and 12 weeks of age by 32, 9, 57 and 108 g, respectively. For 

daily gain, the CC genotype was absent and the TT genotype was 

also lower than TC genotype and the differences between SNP 

genotypes of GH gene were significant (P<0.05) for most daily 

gains.  

 In Moshtohor line rabbits, the differences among genotypes of 

GH gene were significant (P<0.05) and TC genotype was heavier 

in body weights at 4, 6, 8, 10 and 12 weeks than CC and TT 

genotypes. The TC genotype was positively associated with an 

increase in body weights at 4, 8, 10 and 12 weeks of age by 134, 

119, 636 and 734g, respectively. The differences among 

genotypes of GH gene in all daily weight gains were significant 

(P<0.05) and TT genotype was lower in most daily weight gains 

at 6-8, 8-10 and 10-12 weeks than CC and TC genotypes. 

 The differences between genotypes of GH gene in APRI line 

rabbits were significant (P<0.05) and CC genotype was heavier 

in body weights at 4 and 10 weeks than TT and TC genotypes, 

while TC genotype was heavier in body weights at 6, 8, and 12 

weeks than CC and TT genotypes. The TC genotype was 

positively associated with an increase in body weights at 6, 8 and 

12 weeks of age by 43, 61 and 305 g, respectively. Significant 

differences (P<0.05) were recorded between genotypes of GH 

gene in daily weight gains at 6-8 and 10-12 weeks. 



 The differences between genotypes of GH gene in ½A½M cross 

were significant (P<0.05) in all body weights except body weight 

at 4 weeks where CC genotype was absent. The TT genotype 

was heavier than TC genotype in all body weights and this TT 

genotype was positively associated with an increase of 22, 6, 88 

and 29 g in body weights at 6, 8, 10 and 12 weeks of age, 

respectively. For body gains, the differences between genotypes 

of GH gene in ½A½M rabbits were significant (P<0.05) and TT 

genotype was higher in all body gains than TC genotype, and the 

CC genotype was absent, while TC genotype was higher in 8-10 

weeks body gains than TT genotype. 

Molecular associations among genotypes of GH gene and semen 

quality traits  

 In V line rabbits, the associations of TT, TC and CC genotypes 

of GH gene with some semen traits of volume of ejaculate, 

normal sperm and concentration of sperm were significant (P < 

0.05) and TT genotype showed higher values than CC and TC 

genotypes with an increase in semen traits of volume of 

ejaculate, normal sperm and concentration of sperm by 0.14 ml, 

2.2% and 45x10
6
/ml, respectively. While the TC genotype was 

higher than TT and CC genotypes for pH of semen, motility of 

sperms and live sperms with an increase by 0.2, 3.5% and 3.3%, 

respectively, expect the TT genotype was the lowest in dead 

sperms and abnormal sperms and with a decrease by 3.1% and 

1.9%, respectively.   

 In Moshtohor line rabbits, the differences among TT, TC and CC 

genotypes of GH gene in most semen traits were significant (P < 

0.05). The TC genotype was the highest in pH of semen, motility 



of sperms, live sperms, normal sperms and concentration of 

sperms and with an increase by 2, 3.1%, 2.5%, 1.7% and 20.8 

x10
6
/ml, respectively, while the CC genotype was the highest in 

volume of ejaculate and with an increase by 2 ml, expect the TT 

genotype was the lowest in dead sperms and abnormal sperms 

and with decrease by 1.8% and 2.5%, respectively. 

 In APRI line rabbits, the differences among TT, TC and CC 

genotypes of GH gene were significant for all semen traits (P < 

0.05). The CC genotype was the highest in volume of ejaculate, 

pH of semen, and concentration of sperms and with an increase 

by 1.3 ml, 2.0 and 232.2 x10
6
/ml, respectively and TC genotype 

was the highest in motility of sperms, live sperms and normal 

sperms, with an increase by 2.1%, 2.3% and 2.7%, respectively, 

expect the TT genotype was the lowest in dead sperms and 

abnormal sperms with a decrease by 5% and 5.2%, respectively.  

 In ½A½M cross rabbits, the differences among TT, TC and CC 

genotypes of GH gene were significant in all semen traits (P < 

0.05). The TT genotype was the highest in volume of ejaculate, 

pH of semen, motility of sperms, live sperms, normal sperms and 

concentration of sperms, with an increase by 0.1 ml, 0.2, 3.6%, 

4.2%, 1.0% and 97.9 x10
6
/ml, respectively, while the CC 

genotype was the lowest in dead sperms and abnormal sperms 

and with a decrease by 4.3% and 1.0%, respectively. 

 In Sinai Gabali breed rabbits, the differences among TT, TC and 

CC genotypes of GH gene were significant in all semen traits (P 

< 0.05). The TT genotype was the highest in pH of semen, 

motility of sperms, normal sperms and concentration of sperms, 

with an increase by 0.1, 8.7%, 0.7% and 95.1x10
6
/ml, 



respectively, while the TC genotype was the highest in volume 

of ejaculate, live sperms and with an increase by 0.24 ml and 

2.6%, respectively, expect the CC genotype was the lowest in 

dead sperms and abnormal sperms, with a decrease by 2.5% and 

0.6%, respectively. 
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 انمهخص انعربي

( يغ إَبس يٍ خظ Aأعشٚذ رغشثخ خهظ ثسٛظ ثٍٛ ركٕس الأساَت يٍ خظ الأثش٘)

(, ًْٔب سلانزٍٛ يسزُجطزٍٛ ؽذٚضبً فٙ يصش لإَزبط انهؾى. رى رأسٛس خظ Mيشزٓش)

الأثش٘ فٙ انًؾطبد انزغشٚجٛخ انزبثؼخ نًؼٓذ ثؾٕس الإَزبط انؾٕٛاَٙ, يشكض انجؾٕس 

انضساػٛخ, ٔصاسح انضساػخ, يصش. ثًُٛب رى رأسٛس خظ يشزٓش فٙ كهٛخ انضساػخ, 

-2015ٕسًٍٛ إَزبعٍٛٛ يززبنٍٛٛ )عبيؼخ ثُٓب, يصش. رى إعشاء خطخ انخهظ خلال ي

( ثًضسػخ الأساَت, قسى الإَزبط انؾٕٛاَٙ, كهٛخ انضساػخ, 2016-2017, 2016

عبيؼخ ثُٓب. أعشٚذ انزؾهٛلاد انغضٚئٛخ ثبنًؼًم انًشكض٘, كهٛخ انطت انجٛطش٘, 

( رقذٚش يكَٕبد انزجبٍٚ, 1عبيؼخ ثُٓب. ٔكبَذ الاْذاف انشئٛسٛخ نٓزِ انذساسخ ْٙ: )

ئ انٕساصٙ, الأصش انٕساصٙ انزغًؼٙ, الأصش انزغًؼٙ الأيٙ, قٕح انخهظ انًجبششح انًكبف

أسجٕع( ٔيؼذل انضٚبدح انٕٛيٛخ  12, 10, 8, 6, 4نصفبد ٔصٌ انغسى )ػُذ ػًش 

أسجٕع(, ٔصفبد عٕدح  12-10, 10-8, 8-6, 6-4ثؼذ انفطبو )خلال انفزشاد يٍ 

ؽشكخ  –كٛض إٌٔٚ انٓٛذسٔعٍٛ دسعّ رش –انسبئم انًُٕ٘ )ؽغى انقزفّ انًُٕٚخ 

َسجّ انؾٕٛاَبد انًُّٕٚ انؾٛخ  –رشكٛض انؾٕٛاَبد انًُٕٚخ  –انؾٕٛاَبد انًُٕٚخ 

-PCR  ( إسزخذاو رقُٛخ 2َسجّ انؾٕٛاَبد انًُٕٚخ انطجٛؼٛخ ٔانشبرح(, ) –ٔانًٛزخ 

RFLP  نًؼشفخ انزُٕع انغضٚئٙ نغٍٛ ْشيٌٕ انًُٕ فٗ خًسخ 

, A½M  ,V line½(,M(, خظ يشزٓش )Aأثش٘ ) ظيغبيٛغ ٔساصٛخ يخزهفخ ْٙ خ

( انكشف ػٍ الإسرجبطبد انغضٚئٛخ انزُٕػٛخ نهزشاكٛت 3سلانخ انغجهٙ انسُٛبٔ٘, )

انٕساصٛخ انًخزهفخ نغٍٛ ْشيٌٕ انًُٕ يغ صفبد انًُٕ ٔصفبد عٕدح انسبئم انًُٕ٘. 

أو لإعشاء  261أة ,  179أسَت يفطٕو َزغذ يٍ  1201رى إسزخذاو ػذد 

قزفخ   1050ٛلاد انكًٛخ ٔانغضٚئٛخ نذساسخ صفبد انًُٕ, ثًُٛب رى إسزخذاو ػذد انزؾه

ركش نذساسخ صفبد عٕدح انسبئم انًُٕ٘. إسزخذيذ  149يُٕٚخ ٔانزٙ رى عًؼٓب يٍ 

نزؾهٛم    Generalized Least Squares (GLS)طشٚقخ انًشثؼبد انصغشٖ انًؼًًخ

 ِ انذساسخ ػهٗ انُؾٕ انزبنٙ: انجٛبَبد إؽصبئٛب. ًٚكٍ رهخٛص أْى َزبئظ ْز

 



 انتحهيلاث انوراثيت انكميت نصفبث اننمو وصفبث جودة انسبئم انمنوي:

كبَذ قٛى انًكبفٙ انٕاصٙ نصفبد ٔصٌ انغسى ٔيؼذل انضٚبدح انٕٛيٛخ  •

نهقٛى  0.18إنٗ  0.06يُخفضخ إنٗ يزٕسطخ غبنجبً ٔرشأؽذ يٍ 

نهقٛى  0.18إنٗ  0.09ٔيٍ  VCEانًزؾصم ػهٛٓب ثإسزخذاو ثشَبيظ 

. كبَذ قٛى Threshold Model (TM)انًزؾصم ػهٛٓب ثإسزخذاو ثشَبيظ 

انًكبفئ انٕساصٙ نصفبد عٕدح انسبئم انًُٕ٘ ٔانًزؾصم ػهٛٓب ثإسزخذاو 

, ثًُٛب كبَذ 0.03إنٗ  0.01يُخفضخ عذاً ٔرشأؽذ يٍ  TMثشَبيظ 

نًزؾصم ػهٛٓب نهقٛى ا 0.20إنٗ  0.12يزٕسطخ َسجٛبً ٔرشأؽذ يٍ 

 .    VCEثإسزخذاو ثشَبيظ 

كبَذ رقذٚشاد الأصش انٕساصٙ انزغًؼٙ يؼُٕٚخ نصبنؼ أساَت خظ يشزٓش  •

 3.7إنٗ  0.5عشاو نصفبد ٔصٌ انغسى ٔثًؼذل  48.1إنٗ  13.5ثًؼذل 

عشاو نصفبد يؼذل انضٚبدح انٕٛيٛخ فٙ انٕصٌ, ٔرشأؽذ انُست انًئٕٚخ 

% نصفبد ٔصٌ انغسى, ٔيٍ 4.3ٗ إن 1.4نلأصش انٕساصٙ انزغًؼٙ يٍ 

% نصفبد يؼذل انضٚبدح انٕٛيٛخ. ٔكبَذ رقذٚشاد الأصش 18.6إنٗ  2.1

انٕساصٙ انزغًؼٙ يؼُٕٚخ ٔفٙ صبنؼ خظ يشزٓش نصفبد عٕدح انسبئم 

ml/x10%, 0.4, 0.2يهٙ,  0.04انًُٕ٘ ثًؼذل 
6

نصفبد ؽغى  20.5

بد انًُٕٚخ انشبرح انقزفخ انًُٕٚخ, رشكٛض إٌٔٚ انٓٛذسٔعٍٛ, َسجخ انؾٕٛاَ

 2.6ٔرشكٛض انؾٕٛاَبد انًُٕٚخ ػهٗ انزشرٛت ٔثُست يئٕٚخ رشأؽذ يٍ 

 %.   5.3إنٗ 

كبَذ رقذٚشاد الأصش انزغًؼٙ الأيٙ يؼُٕٚخ نصبنؼ أساَت خظ يشزٓش  •

إنٗ  0.48عشاو نصفبد ٔصٌ انغسى ٔثًؼذل  51.8إنٗ  14.2ٔثًؼذل 

عشاو نًؼذلاد انضٚبدح انٕٛيٛخ فٙ انٕصٌ, ٔرشأؽذ انُست انًئٕٚخ  3.1

 1.8% نصفبد ٔصٌ انغسى, ٔيٍ 5.4إنٗ  2.8نلأصش انٕساصٙ الأيٙ يٍ 

بد يؼذل انضٚبدح انٕٛيٛخ. ٔكبَذ رقذٚشاد الأصش انزغًؼٙ % نصف15إنٗ 

الأيٙ يؼُٕٚخ نصفبد عٕدح انسبئم انًُٕ٘ نصبنؼ خظ يشزٓش ثًؼذل 



ml /x10%,0.7%, 1.2%,3.3, 0.4يهٙ,  0.05
6

نصفبد ؽغى  22.8

انقزفخ انًُٕٚخ, رشكٛض إٌٔٚ انٓٛذسٔعٍٛ, ؽشكخ انؾَٕٛبد انًُٕٚخ, َسجخ 

خ, َسجخ انؾٕٛاَبد انًُٕٚخ انشبرح ٔرشكٛض انؾٕٛاَبد انًُٕٚخ انًٛز

إنٗ  1.2انؾٕٛاَبد انًُٕٚخ ػهٗ انزشرٛت ٔثُست يئٕٚخ رشأؽذ يٍ 

8.1.% 

كبَذ رقذٚشاد قٕح انخهظ انًجبششح يٕعجخ ٔػبنٛخ انًؼُٕٚخ ٔرشأؽذ يٍ  •

عشاو  2.79إنٗ  1.6عشاو نصفبد ٔصٌ انغسى ٔيٍ  87.1إنٗ  15.5

ٙ انٕصٌ, ٔرشأؽذ انُست انًئٕٚخ نقٕح نصفبد يؼذل انضٚبدح انٕٛيٛخ ف

إنٗ  1.1%  نصفبد ٔصٌ انغسى ٔيٍ 8.2إنٗ  3.1انخهظ انًجبششح يٍ 

% نصفبد يؼذل انضٚبدح انٕٛيٛخ. ٔثبنُسجخ نصفبد عٕدح انسبئم 13

انًُٕ٘ كبَذ رقذٚشاد قٕح انخهظ انًجبششح يصؾٕثخ ثزؾسٍٛ فٙ ؽغى 

شكخ انؾَٕٛبد انًُٕٚخ, َسجخ انقزفخ انًُٕٚخ , رشكٛض إٌٔٚ انٓٛذسٔعٍٛ, ؽ

انؾٕٛاَبد انًُٕٚخ انؾٛخ, َسجخ انؾٕٛاَبد انًُٕٚخ انًٛزخ, َسجخ انؾٕٛاَبد 

, 0.7يهٙ,  0.09انًُٕٚخ انشبرح ٔرشكٛض انؾٕٛاَبد انًُٕٚخ  ثًؼذل 

5.8 ,%3.1 ,%3.3 ,%1.1 ,%ml/x10
6

ٔرشأؽذ انُست  30.7

 %.16.9إنٗ  3.8انًئٕٚخ نقٕح انخهظ انًجبششح يٍ 

 انتنوع انجزيئي نجيه هرمون اننمو في انمجبميع انوراثيت انمختهفت:

نغٍٛ   TTػجش كم انًغبيٛغ انٕساصٛخ انًخزهفخ كبٌ ركشاس انزشكٛت انٕساصٙ  •

رهٛٓب سلانخ  V lineفٙ  0.48ْشيٌٕ انًُٕ ػبنٗ انًؼُٕٚخ ٔرشأػ يٍ 

( ٔخهٛظ انغٛم الأٔل 0.31) M line  (0.32,) A line( ,0.39انغجهٙ )

½A½M (0.28 ٙثبنُسجخ نهزشكٛت انٕساص .)CC  سغمM line  ٗأػه

أقم  A½M½(, ثًُٛب سغم خهٛظ انغٛم الأٔل 0.21انزكشاساد يؼُٕٚخ )

كبٌ أػهٗ ركشاس  TC(, ٔثبنُسجخ نهزشكٛت انٕساصٙ 0.04انزكشاساد )

 Vنّ فٙ ( ٔأقم ركشاس 0.67) A½M½يؼُٕ٘ نّ فٙ خهٛظ انغٛم الأٔل 



line (0.45 سغم .)M line  أػهٗ ركشاس نلأنٛمC (0.45 ثًُٛب كبٌ أقم )

 (.0.32ركشاس نٓزا الأنٛم فٙ سلانخ انغجهٙ )

 TCأػهٗ قًٛخ نؼذد الأنٛلاد انفؼبل نهزشكٛت انٕساصٙ  M lineسغم  •

 A½M½( صى خهٛظ انغٛم الأٔل 1.899( ٚهّٛ خظ أثش٘ )1.978)

V line (1.715 )ى نؼذد الأنٛلاد انفؼبل فٙ (, ثًُٛب كبَذ أقم ق1.893ٛ)

 (. 1.800ٔسلانخ انغجهٙ )

فبُٚجشط غٛش يؼُٕٚخ فٙ عًٛغ انؼشبئش -كبَذ الإَؾشافبد ػٍ إرضاٌ ْبسد٘ •

 انًذسٔسخ.

( أػهٗ يٍ قٛى انزشاكٛت Hoانًشبْذح )انزشاكٛت انٕساصٛخ انخهٛطخ كبَذ قٛى  •

( فٙ كم انًغبيٛغ انٕساصٛخ, ٔرشأؽذ انقٛى Heانٕساصٛخ انخهٛطخ انًزٕقؼخ )

فٙ خهٛظ انغٛم الأٔل  0.667إنٗ  V lineفٙ  0.444انًزٕقؼخ يٍ 

½A½M ٍفٙ 0.425. ثًُٛب رشأؽذ انقٛى انًشبْذح ي V line  ٗإن

 .M lineفٙ  0.508

( يزٕسطخ ٔسغهذ PICكبَذ كم قٛى يؾزٕ٘ انًؼهٕيبد نهزُٕع انغضٚئٙ ) •

 V line ,M line ,Aفٙ  0.341, 0.360, 0.360, 0.375, 0.332

line ,½A½M .ٔسلانخ انغجهٙ ػهٗ انزشرٛت 

َزٛغخ انزشثٛخ انذاخهٛخ نكم يٕقغ Heterozygosity (FIS) كبٌ انُقص فٙ  •

ٔساصٙ ػجش انخًسخ يغبيٛغ ٔساصٛخ يؾم انذساسخ يزٕسظ أٔ يُخفط 

( ٔأقم قًٛخ نّ فٙ خهٛظ انغٛم M line (0.042ٔسغم أػهٗ قًٛخ نّ فٙ 

 .A½M½ (-0.413)الأٔل 

كبَذ يسزٕٚبد انزُٕع انٕساصٙ ػجشانخًسخ يغبيٛغ ٔساصٛخ انًذسٔسخ  •

 . (Ho = 0.551 , He = 0.471, PIC = 0.358  ,FIS =-0.198يزٕسطخ )

الإرتببطبث انجزيئيت انتنوعيت بيه انتراكيب انوراثيت نجيه هرمون اننمو 

 وصفبث اننمو:



ٔكبَذ الإسرجبطبد ثٍٛ  CC, غبة انزشكٛت انٕساصٙ V lineأساَت  فٙ •

يؼُّٕٚ يغ صفبد انًُٕ, ؽٛش سغم انزشكٛت  TT ,TCانزشاكٛت انٕساصٛخ 

فٙ أٔصاٌ انغسى  TCأقم إسرجبطبد ػٍ انزشكٛت انٕساصٙ  TTانٕساصٙ 

ثضٚبدح  TCأسجٕع. إسرجظ انزشكٛت انٕساصٙ  12, 10, 8, 6ػُذ ػًش 

أسجٕع ثًؼذل  12, 10, 8, 6فٙ ٔصٌ انغسى ػُذ ػًش  يٕعجخ ٔيؼُٕٚخ

عشاو ػهٗ انزشرٛت. ثبنُسجخ نًؼذل انضٚبدح  108, 57, 9, 32صٚبدح يقذاسِ 

أقم صٚبدح  TTانزشكٛت انٕساصٙ ٔكبٌ  CCانٕٛيٛخ, غبة انزشكٛت انٕساصٙ 

, كًب كبَذ الإخزلافبد ثٍٛ انزشاكٛت TCٕٚيٛخ يقبسَخ ثبنزشكٛت انٕساصٙ 

 انٕساصٛخ يؼُٕٚخ نًؼظى صفبد يؼذل انضٚبدح انٕٛيٛخ فٙ انٕصٌ. 

, كبَذ الإخزلافبد ثٍٛ انزشاكٛت انٕساصٛخ انًخزهفخ نغٍٛ M lineفٙ أساَت  •

أصقم ٔصَبً نصفبد  TCْشيٌٕ انًُٕ يؼُٕٚخ, ؽٛش كبٌ انزشكٛت انٕساصٙ 

أسجٕع يقبسَخ ثبنزشاكٛت انٕساصٛخ  12, 10, 8, 6, 4ٔصٌ انغسى ػُذ ػًش 

TT  ,CC ٙإسرجظ انزشكٛت انٕساص .TC    ٌثضٚبدح يٕعجخ ٔيؼُٕٚخ فٙ ٔص

, 119, 134أسجٕع ثًؼذل صٚبدح يقذاسِ  12, 10, 8, 4انغسى ػُذ ػًش 

عشاو ػهٗ انزشرٛت. كبَذ الإخزلافبد ثٍٛ انزشاكٛت انٕساصٛخ  734, 636

ُٕٚخ نكم صفبد يؼذل انضٚبدح انٕٛيٛخ خلال انًخزهفخ نغٍٛ ْشيٌٕ انًُٕ يؼ

أقم ٔصَب  TTأسجٕع ٔكبٌ انزشكٛت انٕساصٙ 12-10, 10-8, 8-6انفزشاد 

 . TC ,CCيٍ انزشاكٛت انٕساصٛخ 

 Aكبَذ الإخزلافبد ثٍٛ انزشاكٛت انٕساصٛخ انًخزهفخ نغٍٛ ْشيٌٕ انًُٕ فٙ  •

line  ٙيؼُٕٚخ, ؽٛش كبٌ انزشكٛت انٕساصCC  10, 4ػًش أصقم ٔصَب ػُذ 

  TC, ثًُٛب كبٌ انزشكٛت انٕساصٙ TC ,TTأسبثٛغ ػٍ انزشاكٛت انٕساصٛخ 

أسجٕع ثًؼذل  12, 8, 6يشرجطبً ثضٚبدح يٕعجخ فٙ ٔصٌ انغسى ػُذ ػًش 

عشاو ػهٗ انزشرٛت. كبَذ الإخزلافبد ثٍٛ انزشاكٛت  305, 61, 43

دح انٕٛيٛخ انٕساصٛخ انًخزهفخ نغٍٛ ْشيٌٕ انًُٕ يؼُٕٚخ نصفبد يؼذل انضٚب

 أسجٕع يٍ انؼًش.  12-10ٔيٍ  8-6خلال انفزشاد 



كبَذ الإخزلافبد ثٍٛ انزشاكٛت انٕساصٛخ انًخزهفخ نغٍٛ ْشيٌٕ انًُٕ فٙ  •

يؼُٕٚخ نكم صفبد ٔصٌ انغسى ػذا ٔصٌ  A½M½خهٛظ انغٛم الأٔل 

. كبٌ انزشكٛت CCأسبثٛغ, كًب غبة انزشكٛت انٕساصٙ  4انغسى ػُذ ػًش 

فٙ عًٛغ صفبد ٔصٌ  TCم ٔصَب يٍ انزشكٛت انٕساصٙ أصق TTانٕساصٙ 

ثضٚبدح يٕعجخ ثًؼذل صٚبدح يقذاسِ  TTانغسى, ٔإسرجظ انزشكٛت انٕساصٙ 

 12, 10, 8, 6عشاو نصفبد ٔصٌ انغسى ػُذ ػًش  29, 88, 6, 22

أسجٕع ػهٗ انزشرٛت. ثبنُسجخ نصفبد يؼذل انضٚبدح انٕٛيٛخ فٙ انٕصٌ, كبَذ 

كٛت انٕساصٛخ انًخزهفخ نغٍٛ ْشيٌٕ انًُٕ فٙ خهٛظ الإخزلافبد ثٍٛ انزشا

أػهٗ فٙ كم  TTيؼُٕٚخ, ٔكبٌ انزشكٛت انٕساصٙ  A½M½انغٛم الأٔل 

, كًب غبة TCصفبد يؼذل انضٚبدح انٕٛيٛخ يقبسَخ ثبنزشكٛت انٕساصٙ 

أصقم ٔصَب يٍ انزشكٛت  TC, ٔكبٌ انزشكٛت انٕساصٙ CCانزشكٛت انٕساصٙ 

 10-8فٙ يؼذل انضٚبدح انٕٛيٛخ فٙ انٕصٌ خلال انفزشح يٍ  TTانٕساصٙ 

 أسجٕع. 

الإرتببطبث انجزيئيت انتنوعيت بيه انتراكيب انوراثيت نجيه هرمون اننمو     

 وصفبث جودة انسبئم انمنوي:

, TT ,TC, كبَذ الإسرجبطبد ثٍٛ انزشاكٛت انٕساصٛخ V lineفٙ أساَت  •

CC صفبد عٕدح انسبئم انًُٕ٘ يضم  نغٍٛ ْشيٌٕ انًُٕ يؼُٕٚخ يغ ثؼط

ؽغى انقزفخ انًُٕٚخ, َسجخ انؾَٕٛبد انًُٕٚخ انطجٛؼٛخ, رشكٛض انؾَٕٛبد 

قٛى ػبنٛخ يقبسَخ ثبنزشاكٛت انٕساصٛخ  TTانًُٕٚخ. أظٓش انزشكٛت انٕساصٙ 

TC ,CC  يغ صٚبدح فٙ صفبد ؽغى انقزفخ انًُٕٚخ, َسجخ انؾٕٛاَبد انًُٕٚخ

يهٙ,  0.14د انًُٕٚخ ٔرنك ثًؼذل صٚبدح يقذاسِ انطجٛؼٛخ, رشكٛض انؾٕٛاَب

2.2 ,%45x10
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أػهٗ  TC/يهٙ ػهٙ انزشرٛت. ثًُٛب كبٌ انزشكٛت انٕساصٙ 

فٙ صفبد رشكٛض إٌٔٚ انٓٛذسٔعٍٛ,  TT ,CCيٍ انزشاكٛت انٕساصٛخ 

ؽشكخ انؾٕٛاَبد انًُٕٚخ, َسجخ انؾٕٛاَبد انًُٕٚخ انؾٛخ ٔكبَذ انضٚبدح 

أقم  TTػهٙ انزشرٛت. ٔكبٌ انزشكٛت انٕساصٙ % 3.3%, 3.5, 0.2ثًؼذل 



فٙ َسجخ انؾٕٛاَبد انًُٕٚخ انًٛزخ  ٔفٗ َسجخ انؾٕٛاَبد انًُٕٚخ انشبرح يغ 

 % ػهٙ انزشرٛت . 1.9%, 3.1الاَخفبض فٗ ْزح انصفبد ثًؼذل 

, TT ,TC, كبَذ الإسرجبطبد ثٍٛ انزشاكٛت انٕساصٛخ M lineفٙ أساَت   •

CC ى صفبد عٕدح انسبئم انًُٕ٘ يؼُٕٚخ. ٔكبٌ نغٍٛ ْشيٌٕ انًُٕ ٔنًؼظ

غبنت فٙ صفبد رشكٛض إٌٔٚ انٓٛذسٔعٍٛ, ؽشكخ  TCانزشكٛت انٕساصٙ 

انؾٕٛاَبد انًُٕٚخ, َسجخ انؾٕٛاَبد انًُٕٚخ انؾٛخ, َسجخ انؾٕٛاَبد انًُٕٚخ 

, 2.0انطجٛؼٛخ, رشكٛض انؾٕٛاَبد انًُٕٚخ يغ انضٚبدح فٙ ْزح انصفبد ثًؼذل 

3.1 ,%2.5 ,%1.7 ,%20.8x10
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/يهٙ ػهٙ انزشرٛت, ٔكبٌ انزشكٛت 

 2.0أػهٗ فٙ صفبد ؽغى انقزفخ انًُٕٚخ يغ انضٚبدح ثًؼذل  CCانٕساصٙ 

أقم فٙ َسجخ انؾٕٛاَبد انًُٕٚخ انًٛزخ  TTيهٙ. ثًُٛب كبٌ انزشكٛت انٕساصٙ 

ٔفٗ َسجخ انؾٕٛاَبد انًُٕٚخ انشبرح يغ الاَخفبض فٙ ْزح انصفبد ثًؼذل 

 % ػهٙ انزشرٛت. %2.5, 1.8

, TT ,TC, كبَذ الإسرجبطبد ثٍٛ انزشاكٛت انٕساصٛخ A lineفٙ أساَت  •

CC  ٌنغٍٛ ْشيٌٕ انًُٕ ٔكم صفبد عٕدح انسبئم انًُٕ٘ يؼُٕٚخ. ٔكب

أػهٗ فٙ صفبد ؽغى انقزفخ انًُٕٚخ, رشكٛض إٌٔٚ  CCشكٛت انٕساصٙ انز

يهٙ,  1.3انٓٛذسٔعٍٛ, رشكٛض انؾٕٛاَبد انًُٕٚخ ٔكبَذ انضٚبدح ثًؼذل 

2.0 ,%232.2x10
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 TC/يهٙ ػهٙ انزشرٛت, ٔكبٌ انزشكٛت انٕساصٙ 

أػهٗ فٙ صفبد ؽشكخ انؾٕٛاَبد انًُٕٚخ, َسجخ انؾٕٛاَبد انًُٕٚخ انؾٛخ, 

% 2.7%, 2.3%, 2.1ؾٕٛاَبد انًُٕٚخ انطجٛؼٛخ يغ انضٚبدح ثًؼذل َسجخ ان

أقم فٙ َسجخ انؾٕٛاَبد  TTػهٙ انزشرٛت.ثًُٛب كبٌ انزشكٛت انٕساصٙ 

انًُٕٚخ انًٛزخ ٔفٗ َسجخ انؾٕٛاَبد انًُٕٚخ انشبرح يغ الاَخفبض فٙ ْزح 

 % ػهٙ انزشرٛت. 5.2%, 5.0انصفبد ثًؼذل 

, كبَذ الإسرجبطبد ثٍٛ انزشاكٛت انٕساصٛخ A½M½فٙ خهٛظ انغٛم الأٔل   •

TT ,TC ,CC  ًُٕ٘نغٍٛ ْشيٌٕ انًُٕ ٔكم صفبد عٕدح انسبئم ان

أػهٗ فٙ صفبد ؽغى انقزفخ انًُٕٚخ,  TTيؼُٕٚخ. ٔكبٌ انزشكٛت انٕساصٙ 

رشكٛض إٌٔٚ انٓٛذسٔعٍٛ, ؽشكخ انؾٕٛاَبد انًُٕٚخ, َسجخ انؾٕٛاَبد انًُٕٚخ 



ُٕٚخ انطجٛؼٛخ, رشكٛض انؾٕٛاَبد انًُٕٚخ ٔثزنك انؾٛخ, َسجخ انؾٕٛاَبد انً

% 1.0%, 4.2%, 3.6, 0.2يهٙ,  0.1كبَذ انضٚبدح ثًؼذل 

,97.9x10
6

أقم فٙ  CC/يهٙ ػهٙ انزشرٛت, ثًُٛب كبٌ انزشكٛت انٕساصٙ 

صفبد َسجخ انؾٕٛاَبد انًُٕٚخ انًٛزخ ٔفٗ َسجخ انؾٕٛاَبد انًُٕٚخ انشبرح 

 % ػهٙ انزشرٛت. 1.0%, 4.3ذل يغ الاَخفبض فٙ ْزح انصفبد ثًؼ

, TTفٙ أساَت انغجهٙ انسُٛبٔ٘, كبَذ الإسرجبطبد ثٍٛ انزشاكٛت انٕساصٛخ  •

TC ,CC  .نغٍٛ ْشيٌٕ انًُٕ ٔكم صفبد عٕدح انسبئم انًُٕ٘ يؼُٕٚخ

أػهٗ فٙ صفبد رشكٛض إٌٔٚ انٓٛذسٔعٍٛ,  TTٔكبٌ انزشكٛت انٕساصٙ 

انًُٕٚخ انطجٛؼٛخ ٔرشكٛض ؽشكخ انؾٕٛاَبد انًُٕٚخ, َٔسجخ انؾٕٛاَبد 

%, 0.7%, 8.7, 0.1انؾٕٛاَبد انًُٕٚخ يغ انضٚبدح ثًؼذل 

95.1x10
6

أػهٗ فٙ  TC/يهٙ ػهٙ انزشرٛت, ثًُٛب كبٌ انزشكٛت انٕساصٙ 

صفبد ؽغى انقزفخ انًُٕٚخ, َسجخ انؾٕٛاَبد انًُٕٚخ انؾٛخ كبَذ انضٚبدح 

 CCت انٕساصٙ % ػهٗ انزشرٛت. ثًُٛب كبٌ انزشك2.6ٛيهٙ,  0.24ثًؼذل 

أقم فٙ صفبد َسجخ انؾٕٛاَبد انًُٕٚخ انًٛزخ ٔفٗ َسجخ انؾٕٛاَبد انًُٕٚخ 

 % ػهٙ انزشرٛت. 0.6%, 2.5انشبرح يغ الاَخفبض فٙ ْزح انصفبد ثًؼذل 

 

 

 

 


