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Abstract 

This study is aimed to investigate the influence of distinct variation of seasonal 

periods (October 2022 and January 2023), as well as gender disparities within a 

cohort of 50 local Iraqi sheep including 27 males and 23 females, aged (5 and 18 

months). The primary focus was to establish the impact of these variables on the 

expression of the growth hormone receptors gene (GHR), growth hormone, thyroxin, 

and some biochemical components. The obtained results revealed a significant 

variation (P≤0.01) in the relative expression of growth hormone receptor gene GHR 

(1 for the first period and 6.896 for the second period). Notably, highly significant 

differences (P≤0.01) were observed in growth hormone (2.962 ± 0.0387 and 3.451 ± 

0.016) and thyroxine (8.865±696.0 and 15.841±0.31) for the first and second periods 

respectively. Further analysis for seasonal periods disclosed significant difference 

(P≤0.01) in glucose, total protein levels, triglycerides and packed cell volume.  

Additionally, gender based analysis did not exert any significant impact in the direct 

expression (cycle threshold CT) of both the GHR gene and the housekeeping gene 

(ribosomal protein L19) as well as in both growth hormone and thyroxine levels. 

Gender investigation also exhibited non-significant effect on any of the studied 

biochemical blood parameters. These findings collectively illuminate that gene 

expression increased in the second seasonal period with GHR expression, growth 

hormones and thyroxine. While the levels of total protein, triglycerides, and glucose 

decreased in the second period than they were in the first period as well as gender 

analysis showed non-significant difference between all studied parameters.  
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Highlights: 

1. Seasonal periods effect on gene expression of growth hormone receptors  

2. Seasonal periods and growth hormone and thyroxine levels  

3. Seasonal periods effect on some metabolic biochemical parameters  

4. Real time PCR assay was used as a more modern and accurate technique.  

 

Introduction 

Sheep are considered one of the important pillars in the field of animal production due to their 

contribution to the production of meat and milk (1(. the productive capability of Iraqi sheep 

encounter several challenges stemming from the reign’s high  temperatures causing stress, and 

the lack of natural pastures, as well as due to the limited adoption of modern technologies in 

genetic enhancement initiatives )2(. The capability of an animal to show growing at different age 

stages, should be indicated by knowing the levels of growth hormone in the animal’s body. Also, 

investigating how the growth hormone gene and the growth hormone receptors are expressed 

which is vital to their growth and development. In addition to above, investigation of some 

biochemical parameters and their associations might be another insights affected the growth of 

that animals. It is well known that growth hormone (GH) regulates postnatal growth, metabolic 

processes, and cell division. Moreover, stimulates bone and cartilage growth, and the growth of 

muscle and visceral tissue )3(. Growth hormone, along with thyroxine, plays a key role in 

accelerating the metabolism )4(. Biochemical blood components are also an important to  assess 

the health status of the animal are also affected depending on the physiological state of the 

animal )5(. This study was aimed to determine the effect of gender and seasonal periods on the 

level of gene expression for the growth hormone receptor gene, growth and thyroxin hormones 

levels, along with some other  biochemical parameters. 

 

Materials and methods 

The study was conducted at the Physiology Laboratory of the Department of Animal 

Production Techniques/Al-Mussaib technical college. It was carried out In collaboration with the 

Wahaj Al-Dana Company for Biological Studies / Baghdad. The study involved the collection of 

50 samples for local Iraqi sheep that obtained from the Mahmoudiya/Baghdad slaughterhouse. 

Samples were divided into two seasonal periods with 25 samples for the first period (1/10/2022 

until 10/10/2022), and other 25 samples for the second period (1/1/2023 until 10/1/2023). For 

each sample, 5 ml of blood was collected from the jugular vein using a 5 ml sterile medical 

syringe, and 2 ml of blood was placed in a test tube containing an anticoagulant (EDTA) to 

prevent blood clotting and to measure the packet cell volume (PCV) and hemoglobin (Hb) and 

the rest of 3 ml blood was placed in a test tube (gel tube) and to extract serum in order to 

measuring hormones and biochemical compounds. for gene expression study, 1 mm biopsy  of 

liver tissue was taken from animals and preserved in a test tube containing (DNA/RNA Shield™, 

etc.). Next, samples were transferred to the laboratory to handling the extraction process and 
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determine the level of gene expression using the real time PCR (RT-PCR). For the genetic study 

and RNA extraction, the process of extracting RNA from liver tissue samples was done using an 

RNA Mini Prip™ RNA extraction kit (Direct-zol) from ZYMO / USA, following the 

instructions in the leaflet accompanying the kit. The concentration of RNA was measured using 

the Nanodrop device ( 2 ul of the sample in the nanodrop device) the concentration of RNA is 

determined in ng/µl, while  the purity is measured using a ratio of 280/260 O.D. (optical density) 

to determine the concentration of RNA, as the acceptable ratio for a reading of 280/260 is 1.7-1.9 

(6). The ribonucleic acid (RNA) was converted into complementary nucleic acid (cDNA) using 

the special preparation kit (Prime Script TM mix), then RT-PCR technology was applied to 

measure the direct expression of the growth hormone receptor (GHR) gene using the following 

primers. 

   F: TTCTGGGAATCCTAAATTCACCAA 

   R: CTGTAAACTGTGATTAGCCCATC 

In addition, biochemical analyses were performed using kits (Human Kit, Germany) to measure 

the level of thyroxine, glucose, cholesterol, total protein, and triglycerides. While for growth 

hormone measurement, A kit from VEDA-LAB, France was used to determine the level of 

growth hormone concentrations by follow the steps in the leaflet that attached to the issue. 

Statistical analysis  

Statistical analysis were performed using Spss ver 26 and SAS to examine and interpret 

the data. Data were expressed as mean  SE, unpaired t-test was used to compare the mean 

values among the different studied groups. A p-value of ≤ 0.05 was considered significant.   

Results 

    The results of the study indicated that there was a highly significant difference (P≤0.01) in the 

direct expression (CT) of the growth hormone receptor gene between the two studied seasonal 

periods, the first period was lower, represented by a higher number of threshold cycles than in 

the second period (29.790 ± 1.40, 23.856 ± 0.20) respectively. Also, the obtained results revealed 

a highly significant increase (P≤0.01) in the direct expression of the housekeeping gene 

(RPL19), as the expression level was higher in the second period (21.320±3340.) than in the first 

period (24.524±0.960) as shown in Table 1. For the relative expression, the results showed a 

significant increase in the second period compared to the first period (6.896 , 1). 

Table (1): The effect of gender and seasonal period on growth hormone receptors gene 

expression, growth and thyroxin hormones, and some biochemical blood parameters. 

Parameters  

Seasonal Period 

p-value 

Gender  

p-value 

First 

period 

Second 

period 
male female 

Target gene (GHR) 
29.790 

±1.40 

23.856 

±0.20 
** 

26.378 

±1.0206 

26.528 

±1.2507 
NS 
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Reference gene 

(RPL19) 

24.524 

±0.960 

21.320 

±0.334 
** 

22.274 

±0.5296 

23.461 

±1.0803 
NS 

2∆ct 0.025 0.172  0.0581 0.119  

Relative expression 1 6.896  1 2.053  

Growth hormone 
2.962 

±0.0387 

3.451 

±0.016 
** 

3.165 

±0.0557 

3.320 

±0.0597 
NS 

Thyroxin hormone 
8.865 

±0.696 

15.841 

±0.31 
** 

12.623 

±0.8177 

12.7024 

±1.066 
NS 

cholesterol 
34.269 

±5.119 

37.608 

±1.587 
NS 

33.997 

±2.448 

36.868 

±4.617 
NS 

triglycerides 
21.433 

±1.516 

17.426 

±1.488 
* 

19.512 

±1.447 

18.570 

±1.779 
NS 

glucose 
68.706 

±4.728 

120.67  

±6.101 
** 

90.389 

±6.205 

105.443 

±10.302 
NS 

Total protein 
6.876 

±0.348 

5.649 

±0.15 
** 

6.078 

±0.239 

6.228 

±0.318 
NS 

PCV 
42.57 

±1.811 

46.36 

±0.959 
* 

42.85 

±1.336 

43.9 

±1.512 
NS 

HB 
14.162 

±0.602 

14.008 

±0.287 
NS 

13.456 

±0.353 

14.06 

±0.343 
NS 

(p≤0.01)**     (p≤0.05)*    NS (Non-significant) 
In terms of gender, the obtained results indicated that there was non significant difference in the 

cycle threshold level (CT) of direct expression of both the growth hormone receptor gene and the 

comparison gene, while the relative expression of the growth hormone receptor gene was higher 

in females than in males (Table 1).  For growth hormone and thyroxine, the results of the study 

demonstrate a highly significant difference (with a p-value of ≤0.01) in the levels of both growth 

hormone and thyroxine between two distinct time periods. Specifically, during the first period, 

the average concentration of growth hormone was measured at 2.962 ± 0.0387, while in the 

second period, it rose to 3.451 ± 0.016. In terms of thyroxine levels, they increased from an 

average of 8.865 ± 696.0 in the first period to 15.841 ± 0.31 in the second period (table 1). The 

results also indicated that there is non-significant difference (P≤0.05) in the level of growth 

hormone and thyroxine between male and female of studied groups.  For Biochemical 

characteristics of blood, the results of the study show a notable difference (P≤0.05) in various 

biochemical parameters between the first and second seasonal periods. Specifically, the 

triglyceride levels were 21.433±1.516 during the first period and decreased to 17.426±1.488 in 

the second period. Likewise, total protein levels were 6.876±0.348 during the first season and 

decreased to 5.649±0.15 during the second season. while glucose showed a decrease in his level 
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to reach 68.706±4.728 in the first season and increase to 120.67±6.101 in the second period. The 

same is true for packet cell volume as the level of the first period reached 42.57±1.811 and the 

level of the second period reached 46.36±9590. Moreover, results indicated that there was non-

significant difference in terms of cholesterol and hemoglobin levels between the first and second 

seasonal periods  

 

Discussion 

   The decrease in gene expression for the first seasonal period. might be due to heat stress in that 

timeframe since the first period was accompanied by a rise in temperatures. This heat stress 

might have inhibited gene expression, ultimately leading to weights being affected. The weight 

gain of animals is directly influenced by the fattening season, as the elevated temperatures during 

excessively hot months diminish the animals' appetite and their willingness to consume feed (7). 

Also, the decrease in gene expression in the first period may be related to the lack of available 

feed in the first period because it is known to be a period of drought.   

In terms of gender, the obtained results indicated that there was non significant difference in the 

cycle threshold level (CT) of direct expression of both the growth hormone receptor gene and the 

comparison gene, while the relative expression of the growth hormone receptor gene was higher 

in females than in males (Table 1). This increase in gene expression of growth hormone 

receptors may be the result of direct stimulation of an increase in growth hormone in females, 

which is affected by the hormones progesterone and estrogen to cause follicular growth (8). 

Therefore, it is expected that growth hormone receptors will increase in the follicles for the 

purpose of completing the growth process in these follicles. The process of transcription and 

translation of growth hormone receptors is not only affected by steroid hormones but also by the 

level of nutrition and stages of physical development, which is reflected in the regulation of the 

sensitivity of cells to growth hormones (9). 

for the hormones The significant increase in the level of growth hormone in the second period 

may be attributed to a decrease in heat stress since the second period was in the season of low 

temperatures (growth hormone may be affected by multiple factors such as changes in the length 

of periods of solar radiation, the role of solar radiation in regulating hormones, and changes in 

sleep patterns and physical activities between the summer and winter seasons (10), The lower 

temperature in the second period also led to an increase in the secretion of the hormone 

thyroxine, as studies indicate that its secretion increases to its maximum levels in the winter due 

to the cold weather and decreases to its lowest level in the summer due to the high temperature 

(11). In fact, there are many factors that affect the level of thyroxine, including age and weight. It 

has been found that the level of thyroxine is significantly related to the individual’s birth weight 

(12). Also, separating a young newborn from its mother after birth reduces thyroxine in 

newborns compared to newborns that remain with mothers (13). Studies revealed that there are 

non-significant differences between the sexes in young goats, but they are higher in adult 

females compared to males (T4 was significant) (9). In cashmere goats, T3 levels were lower in 
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females compared to males after 8 months of age. As for the T4 level, there were non-

statistically significant differences between the sexes (14). 

For Biochemical characteristics of blood The decreasing in the level of triglycerides and 

cholesterol (non-significant) it seems logical, as it is widely known that elevated level of growth 

hormone can contribute to decrease triglycerides and cholesterol in the body. This could affect it 

is attributed to the heightened metabolic rates and increased consumption in energy associated 

with elevated level of growth hormone which ultimately leads to reduction in levels of that 

substances. Also growth hormone enhance fat breakdown and decomposing from fat cells 

(15,16). As for total protein, studies have indicated that increasing growth hormone can increase 

the conversion (turnover) of some existing proteins and enhance their breakdown and formation 

of new proteins, thus affecting and reducing the levels of some proteins, such as total proteins 

and provide the body with energy,  amino acids and maintain the process of growth (17).  

Moreover, it was observed that PCV level increased in the second season this may be due to the 

increase in growth hormone, which contributes to stimulating and growing red blood cells in the 

bone marrow which that need for tissues and the body for oxygen and thus leads to an increase in 

their size (18,19). The results also indicate that there is non-significant difference in other studied 

biochemical parameters between males and females which might be attributed to the influence of 

nutrition, environment, seasonal periods, and the health status of the animal. 

 

Conclusions 

         This study clearly indicates an increase in the gene expression of the growth hormone 

receptor gene in the second seasonal period (January) growth hormones and thyroxine than in the 

first seasonal period (October). Therefore, the possibility of the animal growing faster in the cold 

months (the second seasonal period) and must be utilized with attention to graze the animal and 

providing good quality feed to help the animal grow faster. While the levels of total protein, 

triglycerides, and glucose decreased in the second period compared with the first seasonal 

period. The results also clearly showed the gender-based analysis showed a non-significant 

difference between all studied parameters. 

 

Acknowledgment  

The authors are grateful to the Al-Furat Al-Awsat Technical University/ Al-Mussaib 

Technical college for all the facilities to achieve this study. 

Conflict of interest 

There is no conflict of interest. 

 

References 

1. Al-Rawi, A. (2011). The relationship between the formal measurements of udder Turkish 

Awassi ewes produce milk and some of its components and their impact on the growth of 

lambs to weaning, MSC. Thesis, agriculture collage, Al-Anbar University. 



Page 106 of 8 
Awad Mohammed Awad / Afr.J.Bio.Sc. 6(6) (2024).100-107 

2. Ishaq, Muhammad Ali and Ajeel, Hammoud Mazhar. Reproduction characteristics of 

local and Turkish Awassi sheep in semi-intensive rearing conditions. Iraqi Journal of 

Agricultural Sciences. 2013; 44 (5): 615-632. 

3. NEGAHDARY, M., A, HAJIHOSSEINLO and A. MARZIYEH. PCR- SSCP variation 

of IGF1 and PIT1 genes and their association with estimated breeding values of growth 

traits in Makooei sheep. Genet. Res. Int. 2013, 1-6. 

4. JIANG, Y., M. XIE, W. CHEN, R. TALBOT, J. MADDOX and T. FARAUT.  The sheep 

genome illuminates biology of the rumen and lipid metabolism. Science . 2014; 344, 

1168-1173. 

5. Kiran, S., Bhutta, A. M., Khan, B. A., Durrani, S., Ali, M., & Iqbal, F. Effect of age and 

gender on some blood biochemical parameters of apparently healthy small ruminants 

from Southern Punjab in Pakistan. Asian Pacific Journal of Tropical Biomedicine. 2012; 

2(4), 304-306. 

6. Sambrook, J. and Russell, D. Molecular cloning: A laboratory Manual. 3rd ed. Cold 

Spring Harbor. 2001; New York. 

7. Al-Sayegh, Muzaffar Nafi and Jalal Elia. Production of Sheep and Goats. Dar Al-Hekma 

for Printing and Publishing. 1992; University of Basra.  العدد؟()  

8. Jaffe CA, Ocampo-Lim B, Guo W, Krueger K, Sugahara I, DeMott-Friberg R, Bermann 

M, Barkan AL. Regulatory mechanisms of growth hormone secretion are sexually 

dimorphic. J Clin Invest. 1998; 1;102(1):153-64. doi: 10.1172/JCI2908. PMID: 9649569; 

PMCID: PMC509077. 

9. Leandro Fernández-Péreza, , Mercedes de Mirecki-Garridoa, Borja Guerraa, Mario 

Díazb, Juan Carlos Díaz-Chicoa. Sex steroids and growth hormone interactions. 

Endocrinología y Nutrición. 2015; Vol. 63. Núm. 4. páginas 171-180. 

10. AYF La Salle, LF Batista, BB Souza, AF Silva, ELB Correia. Growth and reproduction 

hormones of ruminants subjected to heat stress. J Anim Behav Biometeorol. 2017; 5:7-

12. 

11. Menegatos J, Goulas C and Kalogiannis D. The productivity, ovarian andthyroid activity 

of ewes in an accelerated lambing system in Greece. SmallRuminant Research. 2006; 65, 

209–216. 

12. Dwyer CM and Morgan A. Maintenance of body temperature in the neonatal lamb: 

Effects of breed, birth weight, and litter size. Journal of Animal Science 2006; 84, 1093–

1101. 

13. Firat A, Ozpinar A, Serpek B and Haliloglu S. Comparisons of serum somatotropin, 

3,5,3’-triiodothyronine, thyroxine, total protein and free fatty acid levels in newborn 

Sakiz lambs separated from or suckling their dams .Annals of Nutrition and Metabolism. 

2005; 49, 88–94. 

14. Todini L, Lucaroni A, Malfatti A, Debenedetti A and Costarelli S. Male–female 

differences in the annual profiles of the thyroid hormones blood level by the goat. Atti 

della Societa` Italiana della Scienze Veterinarie. 1992; 46, 169–173. 



Page 107 of 8 
Awad Mohammed Awad / Afr.J.Bio.Sc. 6(6) (2024).100-107 

15. Widmaier EP. Glucose homeostasis and hypothalamic-pituitary-adrenocortical axis 

during development in rats. Am J Physiol. 1990; 259(5 Pt 1):E601–E613 

16. Flint DJ, Binart N, Kopchick J, Kelly P. Effects of growth hormone and prolactin on 

adipose tissue development and function. Pituitary. 2003;6:97–102. 

17. E. Rosemberg, M. L. Thonney, W. R. Butler. The Effects of Bovine GrowthHormone and 

Thyroxine on Growth Rate and Carcass Measurements in Lambs Get accessArrowJournal 

of Animal Science. 1989; Vol. 67, (12), December, Pages 3300–3312. 

18. Møller, N., & Jørgensen, J. O. L. Effects of growth hormone on glucose, lipid, and 

protein metabolism in human subjects. Endocrine reviews. 2009; 30(2), 152-177. 

19. Ten Have SM, van der Lely AJ, Lamberts SW. Increase in haemoglobin concentrations in 

growth hormone deficient adults during human recombinant growth hormone 

replacement therapy. Clin Endocrinol (Oxf). 1997; Nov;47(5):565-70. doi: 

10.1046/j.1365-2265.1997.3241124.x. PMID: 9425396. 

 

 

 

 


