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Abstract  

AMELS are crucial to iraq's ecology, economy, and culture for centuries, providing sustainable 

development through milk and meat production. they also contribute to biodiversity 

conservation by eating wild plants. the igf1 gene plays a significant role in camel growth, 

development, and adaptability, requiring research for improved management practices. this research 

looked at the igf1 gene's genetic polymorphism in 40 female camels in al-najaf, iraq, and how it 

related to the weights of the mother camel and her progeny in three age groups (weight at birth, 

weight after six months, and age after a year).the results were that the genotype aa had more weight 

than aa  and aa (646.78,601.89 and 541.00) respectively.there were significant differences between 

the genotypes of this gene for weight gain in the mothers’ offspring from birth to subsequent weights, 

so Aa genotype showed superior weight gain from birth to six months of age, achieving 71.00 kg, 

compared to 61.44 kg for the AA and 63.60 for aa genotype. the variation in genotypes for this gene 

was also linked to weight gain between birth and one year of age, since the Aa type was the superior 

one.so the genetic hybrid model weighed 170.3 kg. this makes it evident how closely the igf1 gene in 

camels is related to the weight gain of both mothers and offspring , Therefore, we suggest that the 

hybrid genetic model be used in selecting mothers. emphasizing the need for further research on this 

gene and the selection of genotypes that promote greater weight gain. 
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Introduction  

In Iraq, camels have a significant cultural and 

historical significance, particularly in the country's 

desert regions. Camels are regarded as a part of 

traditional history and are utilized for lengthy desert 

travels as well as a source of milk and meat. They are 

also employed transportation and livestock breeding. 

Iraqi desert regions that are conducive to camel 

husbandry are found in the governorates to the south 

and west, where the majority of camels are raised [1]. 

Because of its remarkable adaptability to the harsh 

desert environment, the camel has been called the 

"ship of the desert" for a very long time[2]. The 

camel is not like other domesticated animals for the 

Arabs; because of its economic value as a food 

source and its symbolic significance as an animal 

that embodies qualities of forbearance and strength 

that have been celebrated by tribes for ages, it is a 

part of history spanning the cosmos, religions, and 

modern times[3-4].Given that this creature exhibits 

genetic diversity and its karyotype  instability even 

within the same species, it is not surprising that it has 

previously captured the attention of Arab peoples and 

that geneticists and evolutionists are now interested 

in studying it. This means that there is a need to raise 

awareness about this animal's genetic makeup[5].In 
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Iraq, there are various types of camels, including the 

Al-Shakha, known for their use in races as well as for 

decorative purposes and special occasions. The 

Wadha is esteemed by Arabs for its elegance and 

holds significant worth. The Shahba got its name 

from its crimson hue, which in Arabic means 

"flame," or radiance. Because of its unique light 

blond tint, Bedouin tribes prefer the Sahba variety [6-

7]. The IGF1 gene is one of the key genes that affects 

an animal's weight and growth because its expression 

is correlated with the amount of IGF protein in the 

blood and tissues [8-9-10].This protein was shown to 

have a direct impact on blood sugar regulation, 

which in turn supports cell growth and division as 

well as the development of bones, muscles, and other 

organs in animals at all stages of life[11]. 

Additionally, it was discovered that this gene plays a 

critical role in the development of the embryo both 

inside the womb and after delivery since breast milk 

from animals contains growth factors, such as the 

protein IGF1, which promotes the newborn's 

growth[12].The GEF1 gene has four introns and five 

exons, and it is found on chromosome 11 of the 

Arabian camel[13]. Few studies have been done on 

this gene and how it affects Iraqi camels. In the 

weights of Iraqi female camels (Al-Shakha), as well 

as the weights of these females' progeny at three 

different ages, the current study was conducted to 

examine the phenotypic variety of the fifth exon of 

the IGF1 gene (at birth, after 3 months, and at one 

year of age). So This study aims to investigate the 

genetic polymorphism of the IGF1 gene in Iraqi 

camels and its association with body weight in 

mothers and offspring In general, camel breed 

improvement depends on genetic trait-based 

selection. 

Material and Methods 

Source of data and flock details: In the current 

study forty female Arabi camels from Najaf, Iraq 

were utilized. Blood was drawn from the jugular vein 

during the field procedure, and the mother and her 

children were weighed three times: at birth, six 

months later, and a year later. The blood was then 

transported by ice container at 4 C to a lab equipped 

with a low shaker. The mechanical scales displayed 

the combined weight of all the animals. 

Polymerase chain reaction (PCR): A DNA 

extraction kit (Promeg) was used to obtain genomic 

DNA. Using the particular primer, a portion of the 

IGF1 gene encompassing exon 5 was amplified. The 

primer sequence as reported by [14]. The primer 

sequences were (F:5’-

ATTACAAAGCTGCCTGCCCC-3’) and (R:5’-

ACCTTACCCGTATGAAAGGAATATACGT-3’) 

Polymerase Chain Reaction (PCR) was used to 

amplify 50 ng of genomic DNA in 20 μl reactions. 

Polymerase Chain Reaction. (PCR) was used to 

amplify 50 ng of genomic DNA in 20 μl reactions, 

with 0.7 U of Taq DNA polymerase. The cycling 

conditions included 30-second cycles at 94°C, 62°C, 

and 72°C, followed by a 10-minute extension at 

72°C. 

 Single-strand conformational polymorphism 

analysis (SSCP): Using a Protean II xi cellular 

electrophoresis system (Bio-Rad, USA), single strand 

conformational polymorphism (SSCP) analysis was 

carried out. 8 μl of denaturation dye (98% form 

amide, 0.025% bromophenol blue, 0.025% 

xylenecyanol, 10 mM EDTA) was combined with 2 

μl of PCR products. After being denatured for six 

minutes at 105 degrees Celsius, the solutions were 

quickly cooled on wet ice before being placed onto 

16 x 18 cm gels that contained 12% acrylamide: 

bisacrylamide (37.5: 1; Bio-Rad, USA) and 3% 

glycerol. For 19 hours, the electrophoresis was 

conducted at 300 V and 28 C in 0.5 x TBE buffer. 

The technique of[15]. was used to silver stain the 

gels.  

Statistical analysis 

According to a completely randomized design 

(CRD), the data was analyzed using the statistical 

program Statistical Analysis System-SAS[16].. The 

Duncan [17]. multinomial test was used to compare 

the significant differences between the means in 

order to examine the impact of genetic structure on 

the traits under study in camels. 

Yij = µ + Ti + eij 

Where: 

Yij: The value of the observation j. 

µ: The general average of the studied trait. 

Ti: The effect of genetic structure i. 

eij: The random error that is normally distributed 

with a mean equal to zero and a variance of ơ2e 

The significance level, often denoted as p < 0.05 or p 

< 0.01, represents the probability of obtaining the 

observed results if the null hypothesis is true, with 

lower p-values indicating stronger evidence against 

the null hypothesis. 

Results 

The camel IGF1 gene's exon 5 genotypic 

analysis, which was done using the SSCP analysis, 

revealed three genotypes: AA, Aa, and aa, with 

frequencies of 6.8, 6.8, and 3.2, respectively. As 

(Table 1). 

We found through the RFLP test that the IGF 

gene had three genotypes (AA, Aa, and aa) that 

determine how the gene behaves in accordance with 

Mendel's rule. We measured the weight of the camels 

at the age of fertilization and found that the 

genotypes AA and Aa had larger weights of 6 and 7, 

respectively, whereas the females with the genotype 

aa had lower weights, weighing in at 7 kg. ( Table 1). 

Also the weights of camel offspring whose mothers 
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had these genetic patterns (AA, Aa, aa) were also 

measured based on the age at birth, six months later, 

and a year later(Table 2). The results showed that the 

offspring of mothers with the recessive genetic 

pattern aa had the lowest weight in these age 

groups(28.00 , 91.60 and 189.40), whereas the 

offspring of mothers with the hybrid genetic pattern 

Aa had the highest weight(28.00 , 91.60 and 

189.40). likewise Table 1 illustrates, Through 

studying the relationship between mothers' IGF1 

gene polymorphisms and the weight gain of their 

offspring at various ages—the first six months 

following delivery; Phase two, spanning six months 

to a year; and Phase three, spanning from birth to one 

year old.The offspring belonging to mothers with the 

hybrid genotype Aa experienced the highest weight 

gain throughout the first and third age stages stated 

above; however, there were no noteworthy variations 

in the weight gain of other offspring belonging to 

mothers with the genotypes AA and aa. This suggests 

a considerable correlation between the variations in 

mothers' genotypes for this gene and weight increase. 

Discussion 

Three genotypes were identified by the SSCP 

analysis of the camel IGF1 gene's exon 5 genotypic 

analysis: AA, Aa, and aa, with frequencies of 6.8, 

6.8, and 3.2, respectively (Table 1). This 

polymorphism follows Mendelian inheritance 

principles due to the IGF1 gene's activity [18]. When 

camels were weighted at the time of fertilization the 

females with genotypes AA and Aa weighed 601.89 

and .7..16  kg, respectively, but the genotype AA's 

weight was smaller at 077.55  kg. (Table 1).These 

results are  accordance [19]. The various genetic 

variations of this gene in Arabian camels can alter 

the type of protein that the gene produces, which 

may have an impact on the weight of the animal. 

Also, the weights of camel children whose mothers 

possessed these genetic patterns (AA, Aa, aa) were 

also measured based on the age at birth, six months 

later, and a year later, (Table 2). According to the 

findings, children born to mothers with the recessive 

genetic pattern aa had the lowest average weight in 

these age groups, whereas calve born to mothers with 

the hybrid genetic pattern Aa had the highest average 

weight. The impact of the IGF1 gene on the mother 

and fetus is fundamental to understanding its 

function [20]. The weight of mothers and offspring 

was correlated with IGF1 polymorphisms, [21]. This 

is because IGF1 is necessary for the skeletal muscle's 

myoblast development and stimulation of mitogenic 

proliferation.[22-23-24].So these results demonstrate 

how genetic markers can be used in cow and camel 

breeding programs to choose animals with better 

growth characteristics[25]. Similarly, Table 3 shows 

the relationship between mothers' IGF1 gene 

polymorphisms and the weight gain of their offspring 

at different ages: Phase one (the first six months after 

birth), Phase two (six months to one year), and Phase 

three (birth to one year old).During the first and third 

age phases mentioned above, the offspring of 

mothers who had the hybrid genotype Aa gained the 

most weight; other offspring of mothers who had the 

genotypes AA and aa did not differ significantly in 

terms of weight gain. This implies a strong 

relationship between weight gain and the differences 

in mothers' genotypes for this gene. The amount of 

protein in a mother's milk may change if the GFI1 

gene influences how she reacts to her nutrition[26-

27-28-29]..Research has indicated that the majority 

of dietary proteins, including dairy proteins, can 

enter breast milk .This implies that particular protein 

levels may be transferred to the progeny through the 

milk if there are mutations or variations in the GFI1 

gene that impact those levels .Also, Heterosis, a 

biological phenomenon that happens when the 

offspring of the cross of two or more different strains 

have stronger features than both parents, could be the 

cause of hybrid persons' superiority. These 

characteristics could include greater productivity, 

disease resistance, quick growth, and size[30]. 

Conclusion 

The study examined the IGF1 gene's genetic 

polymorphism in 40 female camels in AL-Najaf, 

Iraq, and its relationship with mother and offspring 

weights. Results showed that the Aa genotype had 

more weight than the AA and aa genotypes. The Aa 

genotype showed superior weight gain from birth to 

six months, and a 170.3 kg increase in weight 

compared to alternative models. These findings 

indicate that IGF1 gene polymorphisms could be 

used as a genetic marker in selective breeding 

programs for improved weight gain in camels. We 

also suggest that the sample size be larger in future 

studies. 
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TABLE 1. Relationship of the genotype of IGF1gene to the body weight of camels at fertilization 

Genotype  Number Percentage % Mean ± SE 

For the body weight of camels at fertilization (kgm) 

AA 17 6.8 .57.69 ±71.90 a  

Aa 17 6.8 .7..16 ±71..1 a 

aa. 8 3.2 077.55 ±75.07 b 

Level of Sig. ---  ** 

A mean with different letters are significantly different from each ot. 
 ** (P≤0.01). 

 

TABLE 2. Relationship of the genetic polymorphism of IGF1gene to body weight at birth, at 6 months of age and 

annual weight of camels 

Products Min. 

(log10 CFU/g) 

Max. 

(log10 CFU/g) 

Mean ± S.E* 

(log10 CFU/g) 

P value* 

 Thigh  2.71 3.48 3.21±0.16a 0.02 

Breast  1.60 2.31 2.02±0.11b 

*Mean values of logarithmic count for different products with different superscript letters in the same rows are significantly 

different at (P<0.05). 

 

 

TABLE 3. Relationship of the genetic polymorphism of IGF1gene to body weight at birth, at 6 months of age and 

annual weight of camels 

Genotype Mean ± SE (kgm) 

Body weight at 

birth 

Body weight at 6 months Body weight after 12 months 

AA 11.77 ±7.10 b 91.69 ±7.17 b 790.77 ±7.11 b 

Aa 11.69 ±7.71 a 756.69 ±1.11 ab 156.11 ±0.19 a 

aa. 16.55 ±5.61 c 97..5 ±7.51 b 769.75 ±5.05 b 

P ** ** ** 

**  (P≤0.01). 

A mean with different letters are significantly different from each other. 

  

 

TABLE 4. The relationship between the genetic polymorphism of IGF1gene and the rate of weight gain between the 

studied ages of camels 

 

 Genotype 

Mean ± SE ) kgm( 

Weight gain between birth and 

6 months 

Weight gain between 6 months 

and one year old 

Weight gain between birth 

and yearling weight 

AA .7.77 ±7.17 b 757.11 ±7.79  7.1..1 ±7.15 ab 

Aa 17.55 ±1.19 a 99.11 ±7.9.  715.11 ±0.77 a 

aa. .1..5 ±7.51 ab 91.65 ±7.15  7.7.75 ±5.67 b 

Level of Sig. * NS * 

 * (P≤0.05) A mean with different letters are significantly different from each other 
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Fig. 1. PCR-SSCP gel electrophoresis of IGF1 (exon 5) gene representing three genotypes (AA, Aa, aa) 

 

References 

1. Khomeiri, Morteza, and Barat Ali Zarei Yam. 

"Introduction to Camel origin, history, raising, 

characteristics, and wool, hair, and skin: a review." 

Research Journal of Agricultural and Environmental 

Management, 4, 496-508(2015).  

2. Berthon, R., Marjan, M., Pamela, B. and Canan, Ç., 

Domestication, diffusion and hybridization of the 

Bactrian camel." Les vaisseaux du désert et des 

steppes, 15 21-26(2020). DOI : 10.4000/books.mome 

3. Sala, Renato. "The domestication of camel in the 

literary, archaeological and petroglyph records." 

Journal of Arid Land Studies, 26(4), 205-211 (2017). 

4. Al-Sarai, T. Q. and Al-Anabri, N. N.. "Polymorphism 

of MTRN1A gene and its association with some 

productive traits in Iraqi buffaloes (Bubalus bubalis). 

Plant Archives, 19, 3546-3550(2019). 

5. Burger Pamela A., Elena Ciani and Bernard, F., Old 

World camels in a modern world–a balancing act 

between conservation and genetic improvement." 

Animal Genetics, 50 (6),598-612(2019). 

doi.org/10.1111/age.12858 

6. Abbas, A. A., Alyaa K. O. and Alyaa, Q. A.Use of 

CAMELS standard in the assessment of Iraqi 

commercial banks." International Journal of 

Multicultural and Multireligious Understanding, 6, 

(24),48(2019) 

7. Alzubaidi, N. A.K. and Amer, K. A.. "Comparative 

study of some haematological and biochemical 

characterizes of camels (Camelus dromedarius) in 

south region of Iraq." In IOP Conference Series: 

Materials Science and Engineering, 571(1), 

012054(2019). DOI 10.1088/1757-899X/571/1/012054 

8. Kantake, M., Naho, I., Hirofumi, N., Natsuki, O., 

Toshitaka, T., Kazuki, M., Hiromichi, S. and Toshiaki, 

S. "IGF1 gene is epigenetically activated in preterm 

infants with intrauterine growth restriction." Clinical 

Epigenetics, 12,1-9(2020). 

9. Dakheel, M. H. and Nasr, N. al. "Effect of IGF2 

Polymorphism on Body Weight and Body Dimensions 

of Fallow Deer in Iraq." Indian Journal of Ecology, 48 

(15), 200-202(2021). 

10. Zaidan, H. H. and Tamarah, M. Al-Sarai. "The Impact 

of Biological and Chemical Fungicides on Sheep 

Lymphocytes’ Ability to Induce Chromosomal 

Aberration." In IOP Conference Series: Earth and 

Environmental Science, 1371(7), 072050(2024). DOI 

10.1088/1755-1315/1371/7/072050 

11. Tang, J., Mao, G., Jing, F., Hongjia, O., Yunbo, T., Xu, 

S. and Yunmao, H. "Polymorphism analysis and 

expression patterns of the IGF1 gene in the Shitou 

goose." Archives Animal Breeding, 64, (2),315-

323(2021). doi.org/10.5194/aab-64-315-2021 

12. Hellström, A., David, L., Ingrid H., Boubou, H., Luca 

A. Ramenghi, Chatarina, L., Lois, E.H. S. and Anna-

Lena, H. "Role of insulinlike growth factor 1 in fetal 

development and in the early postnatal life of 

premature infants." American Journal of 

Perinatology, 33, (11), 1067-1071(2016). DOI: 

10.1055/s-0036-1586109 

13. National Center For Biotechnology Information 

(NCBI).Gene database for IGF1 in Camels. available 

at https://www.ncbi.nlm.nih.gov/gene (2024). 

14. Yang, F., Pu, Z., Lijun, H., Hasan, R., Liguo, Y., 

Shujun, Z. and Jiajun, X. "The association of single 

nucleotide polymorphism in the IGF1, IGF2 and 

IGF1R with antler yield in Sika deer." Pakistan 

Veterinary Journal, 34(4), 469-473(2014). 

15. Sanguinetti, C. J. and . Simpson, A. J. "Rapid silver 

staining and recovery of PCR products separated on 

polyacrylamide gels." Biotechniques, 17(5), 914-

921(1994). 

16. Sary, N. Statistical analysis system, User's guide. 

Statistical. Version 9. SAS. Inst. Inc. USA. 2012. 

https://www.ncbi.nlm.nih.gov/gene


MOHAMMED H. DAKHEEL et al. 

Egypt. J. Vet. Sci. Vol. 56, (Special issue) (2025) 

48 

17.  Duncan, Db. "Multiple range and multiple F 

test." Biometrics, 11,1-42(1955), 

doi.org/10.2307/3001478 

18. Davies, N. M., Michael, V. H. and George, D. S.. 

"Reading Mendelian randomisation studies: A guide, 

glossary, and checklist for clinicians, 362 

(2018).  doi: https://doi.org/10.1136/bmj.k601  

19. Sabahat, S., Asif, N., Maryam, J., Muhammad, Y. Z., 

Abu Saeed, H., Ghulam, Y. and Ghulam, A. "Genetic 

Polymorphisms of IGF-1 Gene in Pakistani Marecha 

Camel." Pakistan Journal of Zoology, 52, 

(1),385(2020). 

20. Randhawa, R. and Pinchas, C. "The role of the insulin-

like growth factor system in prenatal 

growth." Molecular Genetics and Metabolism, 86 (1-

2), 84-90(2005). 

21. Darwish, A. M., Abdelhafez, M. A., Othman, S. I, El-

Metwaly, H. A., Rudayni,H. A. and Allam, A. A.. 

"Genetic Polymorphism of GH and IGF-1 Genes and 

Body Measurements Traits in Maghrabi Camel." 

Biology Bulletin, 51, (4), 923-931(2024). DOI: 

10.1134/S1062359024606712 

22. Werner, H., Martin, A., Charles, T., Roberts, Jr. and 

Derek, L. E. "Molecular and cellular aspects of insulin-

like growth factor action." Vitamins & Hormones, 48, 

1-58(1994). doi.org/10.1016/S0083-6729(08)60495-1 

23. Oksbjerg, N., Florence, G. and Mogens, V.. "Basic 

principles of muscle development and growth in meat-

producing mammals as affected by the insulin-like 

growth factor (IGF) system." Domestic Animal 

Endocrinology, 27(3),219-240 (2004). 

doi.org/10.1016/j.domaniend.2004.06.007 

24. Tamarah, M. Alsari. Effect of the prolactin  gene 

polymorphism on quantity and quality of milk in Iraqi 

goats. Bionatura, 7(4), 22(2022). DOI. 

10.21931/RB/2022.07.04.22 

25. Mohammed, A., Ayman, A. S., Abeer, A., NAFEAA 

M. Shymaa, and Mohamed, A. A. "Polymorphisms of 

the IGF1 gene and their association with growth traits, 

serum concentration and expression rate of IGF1 and 

IGF1R in buffalo. Journal of Zhejiang University-

SCIENCE, 18(12),1064-1074(2017). 

26. Twigger, A., Anna, R. H., Ching, T. L., Ellen, C., 

Alison, M. S., Pilar, B., Peter, E. H., Donna, T. G. and 

Foteini, K. "Gene expression in breastmilk cells is 

associated with maternal and infant 

characteristics." Scientific Reports, 5 (1), 12933(2015). 

27. Al-Sarai, T. Q. and Al-Anabri, N. N.. "Relationship of 

MTRN1A gene polymorphism and some reproductive 

and mesurments of body and udder in Iraqi buffaloes 

(Bubalus bubali). Plant Archives, 19, (2), 3839-

3843(2019). 

28. Eram, N., Shikha, S., Jigyasa, S., Utkarsh, D., Doli, D., 

Geeta, R.and Mamta, R. "Growth Factor 

Independence-1 (GFI-1) Gene Expression in 

Hematopoietic Stem Cell Lineage Differentiation in 

Low Birth Weight Newborns Compared With Normal 

Birth Weight Newborns at Term Pregnancy." Cureus, 

15(12), 50696  (2023). DOI: 10.7759/cureus.50696 

29. Pegolo, S., Núria, M., Yuliaxis, R.S., Stefano, S., 

Giovanni, B. and Alessio, C. "Integration of GWAS, 

pathway and network analyses reveals novel 

mechanistic insights into the synthesis of milk proteins 

in dairy cows." Scientific Reports, 8, (1),566(2018). 

30. Tavakoli, M., Rivero‐Menendez, O., Abastabar, M., 

Hedayati, M.T., Sabino, R., Siopi, M., Zarrinfar, H., 

Nouripour‐Sisakht, S., Van Der Lee, H., Valadan, R. 

and Meletiadis, J. Genetic diversity and antifungal 

susceptibility patterns of Aspergillus nidulans complex 

obtained from clinical and environmental sources. 

Mycoses, 63(1),78-88(2020). 

. 

 

  

https://doi.org/10.1136/bmj.k601
https://doi.org/10.1016/S0083-6729(08)60495-1
https://doi.org/10.1016/j.domaniend.2004.06.007


THE IMPACT OF GENETIC POLYMORPHISM  IN THE IGF1 GENE ON THE WEIGHT GAIN OF IRAQI CAMELS 

Egypt. J. Vet. Sci. Vol. 56, (Special issue) (2025) 

49 

 ٍت ىزنالسٌادة العلى  IGF1 جٍنتأثٍر التعذد الشكلً الىراثً فً 

 والصغار فً الإبل العراقٍت للأمهاث 

 3الجبىري عباشحامذ و 2السراي تمارا محمد  ،2السىدانًمحمد هىٌذ،  1دخٍل حسنمحمد 

 .لسى انصحت انعبيت، كهٛت انطب انبٛطش٘، صبيعت انمبسى انخضشاء، بببم، انعشاق 1

 .لسى الإَخبس انحٕٛاَٙ، كهٛت عهٕو انُٓذست انضساعٛت، صبيعت بغذاد، بغذاد، انعشاق 2

 .صبيعت انمبسى انخضشاء، بببم، انعشاقلسى انطب انببطُٙ، كهٛت انطب انبٛطش٘،  3

 الملخص

الإبم راث أًْٛت حٕٛٚت نهبٛئت ٔالالخصبد ٔانزمبفت فٙ انعشاق يُز لشٌٔ، حٛذ حٕفش حًُٛت يسخذايت يٍ خلال إَخبس 

انحهٛب ٔانهحٕو. كًب أَٓب حسبْى فٙ انحفبظ عهٗ انخُٕع انبٕٛنٕصٙ عٍ طشٚك حُبٔل انُببحبث انبشٚت. ٚهعب صٍٛ 

IGF1  دٔسًا ْبيًب فٙ ًَٕ الإبم ٔحطٕسْب ٔلذسحٓب عهٗ انخكٛف، يًب ٚسخذعٙ إصشاء أبحبد نخحسٍٛ يًبسسبث

َبلت فٙ انُضف، انعشاق، ٔكٛف ٚشحبظ  75فٙ  IGF1الإداسة. بحزج ْزِ انذساست فٙ حعذد الأشكبل انضُٛٛت نضٍٛ 

ٔانٕصٌ بعذ سخت أشٓش، ٔانٕصٌ بعذ عبو(.  بأٔصاٌ انُبلت الأو َٔسهٓب فٙ رلاد فئبث عًشٚت )انٕصٌ عُذ انٕلادة،

كضى  AA  ٔaa (646.78 ،601.89 ،541.00كبٌ نذّٚ ٔصٌ أكبش يٍ  Aaٔأظٓشث انُخبئش أٌ انًُظ انضُٛٙ 

عهٗ انخٕانٙ(. كًب كبَج ُْبن اخخلافبث كبٛشة بٍٛ الأًَبط انضُٛٛت نٓزا انضٍٛ نضٚبدة انٕصٌ فٙ َسم الأيٓبث يٍ 

صٚبدة ٔصٌ فبئمت يٍ انٕلادة إنٗ سخت أشٓش يٍ انعًش،  Aaنلاحمت، حٛذ أظٓش انًُظ انضُٛٙ انٕلادة إنٗ الأٔصاٌ ا

. كًب اسحبظ الاخخلاف فٙ الأًَبط انضُٛٛت نٓزا AAكضى نهًُظ انضُٛٙ  7.77.كضى، يمبسَت بـ  17.55حٛذ حمك 

فضم. فًٛب ٚخعهك ببنًُبرس ْٕ الأ Aaانضٍٛ بضٚبدة انٕصٌ بٍٛ انٕلادة ٔسُت ٔاحذة يٍ انعًش، حٛذ كبٌ انًُظ 

فٙ الإبم  IGF1كضى. ْزا ٚذل بٕضٕط عهٗ يذٖ اسحببط صٍٛ  715.1انبذٚهت، كبَج ُْبن صٚبدة فٙ انٕصٌ لذسْب 

بضٚبدة ٔصٌ كم يٍ الأيٓبث ٔانُسم، فضلاً عٍ انحبصت إنٗ يضٚذ يٍ انبحذ حٕل ْزا انضٍٛ ٔاخخٛبس انًُظ انضُٛٙ 

 انز٘ ٚؤد٘ إنٗ صٚبدة أعهٗ.
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