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			Abstract | The study aimed to improve the semen quality of aged Awassi rams (local Iraqi sheep) by injecting L-carnitine directly into the venous blood. For this purpose, twelve rams with ages ranged between 5 and 6 years were used. The animals were distributed into three groups, each group consisted of four rams. The first group was given an intravenous injection of 5 ml of distilled water as a control group. The second group was given an intravenous injection of L-carnitine at a rate of 25 mg/kg of body weight. The third group was given an intravenous injection of L-carnitine at 50 mg/kg body weight. The results of the study showed that giving an intravenous injection of L-carnitine for 70 days, led to improvement into the quality of semen in aged Awassi rams, the most important of which was a significant increase (p<0.05) in sperm concentration, which reached 3.41 (106/ml) at a concentration of 50 mg/kg body weight from L-carnitine, compared to the control treatment (2.89,106/ml). The results also showed a significant decrease (P<0.05) in the percentage of abnormal sperm, which amounted to 17.12% at a concentration of 50 mg/kg body weight from L-carnitine, compared to the control treatment (25.32%). In addition, an improvement in the biochemical indicators including LH, testosterone, ALT, AST, and glucose in blood serum was also observed.
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			Introduction

			Sheep are valued as a food source because they provide meat, dairy, and other items (Holcomb, 1994). The ram is the most significant and frequently overlooked member of the flock. Ram makes up half of the flock’s genetic makeup, and his breeding prowess will greatly increase the likelihood of successful lamb production (Swelum et al., 2014). Any breed’s semen quality is influenced by a variety of factors, the most significant of which are dietary factors and environmental factors like temperature, humidity, daylight hours, and age, the latter of which is one of the most significant factors affecting ram’s sheep’s sexual ability and semen quality (Malejane et al., 2014). Research on production performance has received a lot of attention up to this point, but little has been done on reproductive performance, particularly the quality of sheep sperm (Akhatayeva et al., 2023). By evaluating sperm quality, it is possible to identify guys with high and low reproductive performance. As a foundation for subsequent reproductive management, data on cattle reproductive performance is required. Performance and productivity in livestock are tightly correlated. In order to make attempts to increase reproductive efficiency in livestock, it is required to investigate information regarding reproductive performance since it is an expression of reproductive features (Zaher et al., 2020). The aim of this study was to evaluate the sperm quality of aged Iraqi sheep following L-carnitine injections.

			Material and Methods

			Location of study

			The study was conducted at the livestock research station affiliated with the Shatra Technical Institute, Southern Technical University, Dhi Qar Governorate, Iraq. (Operation with laboratories in Southern Technical University Ethical Approval No. Us030l01).

			Design of the experiments and dietary

			The study included the use of twelve Iraqi Awassi sheep. Their ages ranged between 5 and 6 years, and they had similar body weights. The animals were divided into three groups. The first group was given an intravenous injection of 5 ml of distilled water as a control group. The second group was given an intravenous injection of L-carnitine at 25 mg/kg body weight. The third group was given an intravenous injection of L-carnitine at 50 mg/kg body weight. The experiment lasted 70 days, a 10-day acclimation period. The animals were taught to collect semen using an artificial vagina. For 60 days, the animals were given intravenous injections every day. During the experimental period, the animals were fed a similar diet for all groups as in Table 1, in addition to being given free wheat straw and water. Semen was collected from animals every two weeks in the early morning using an artificial vagina. The volume of ejaculate(ml), sperm concentration (106 /ml), motility (%), livability (%) and abnormal (%) sperm were calculated according to what was stated in Swelum et al. (2018a, b).

			Table 1: The various concentrated ration ingredients.

			
				
					
					
				
				
					
							
							Nutrients

						
							
							Percentage of feed materials included in experimental diets %

						
					

					
							
							Barley

						
							
							50

						
					

					
							
							Wheat bran

						
							
							20

						
					

					
							
							Corn

						
							
							20

						
					

					
							
							Soy bean meal

						
							
							7.5

						
					

					
							
							Mineral premix 1

						
							
							2.5

						
					

				
			

			Blood samples were collected from the animals at the end of the experiment at the eighth week via a jugular vein using a sterile medical syringe with a capacity of 10 ml. It was placed in a test tube devoid of any anticoagulant to allow it to coagulate and facilitate the process of obtaining the serum. Then the process of separating the serum was carried out using a centrifuge at a speed of 3000 rpm, and for 15 minutes after that, it was stored in a test tube until the biochemical and hormonal tests were performed.

			The ELISA reader (MCL-202) was used at 450 nm to estimate FSH, LH and Testosterone in the blood serum of ram’s sheep, using the ready-made kit manufactured by the German company GmbH. The same steps were followed in conducting tests for each hormone according to the enzymatic facilities.

			 

			The concentration of AST and ALT in blood serum was measured using a ready-made kit manufactured by GmbH, Germany. A method is summarized that uses the colorimetric determine the activity of the aspartate amino transferase enzyme. Oxalo-acetate hydrazone is formed with 2,4-dinitrophenyl hydrazine. To estimate the concentration of pyruvic-glutamic transaminase in blood serum by observing the concentration of pyruvate hydrazone formed with dinitrophenyl hydrazine-2,4, the samples are read with a spectrophotometer (DR3900).

			The level of glucose in the blood serum was measured using a ready-made test kit produced by the Spanish company Spinreact and according to the Kopper method. The measurement method is summarized as follows: We take 10 microliters of blood serum and put it in a tube, then clean it with 1 ml of glucose reagent, shake the tubes well, and incubate. For 10 minutes at a temperature of 37 °C, the samples are read with a spectrophotometer (DR3900) at a wavelength of 505 nm.

			Statistical analyses

			The data analysis employed a totally random design. The effects of treatments on the qualities under inquiry were determined using a one-way ANOVA technique (SPSS, 2018). The statistical software used to find the significant differences between treatment means employed the least significant test.

			Results and Discussion

			Semen quality

			The results outlined in Table 2 show that there was a significant improvement (p<0.05) in ejaculate volume when L-carnitine was injected at concentrations of 50 and 25 mg/kg body weight. At the eighth week, it produced 2.12 and 1.19 ml, respectively, compared to the control group, which amounted to 1.38 ml.

			Injection of 50 and 25 mg/kg body weight of L-carnitine led to a significant increase (p=0.0001) in sperm concentration at the eighth week, which amounted to 3.41 and 3.27 106/ml, respectively, compared with the control group, which amounted to 2.89 106/ml. This is shown in Table 3.

			Table 2: The effect of L-carnitine on sperm ejaculate volume (ml) (mean ± SE).

			
				
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							Week 2

						
							
							Week 4

						
							
							Week 6

						
							
							Week 8

						
					

					
							
							Control

						
							
							1.26 ± 0.05a

						
							
							1.28 ± 0.02a

						
							
							1.31 ± 0.27a

						
							
							1.38 ± 0.39a

						
					

					
							
							T1

						
							
							1.27 ± 0.02a

						
							
							1.32 ± 0.14b

						
							
							1.56 ± 0.07b

						
							
							1.91 ± 0.57b

						
					

					
							
							T2

						
							
							1.30 ± 0.01a

						
							
							1.37 ± 0.19b

						
							
							1.81 ± 0.03c

						
							
							2.12 ± 0.61c

						
					

					
							
							P­-value

						
							
							0.2370

						
							
							0.0364

						
							
							0.0002

						
							
							0.0001

						
					

				
			

			T1: L-Carnitine injection 25mg/kg body weight. T2: L-Carnitine injection 25mg/kg body weight. SE: standard error. P­-value: significantly differed (p ≤ 0.05).

			Table 3: The effect of L-carnitine on sperm concentration in semen (١٠6/ ml) (mean ± SE).

			
				
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							Week 2

						
							
							Week 4

						
							
							Week 6

						
							
							Week 8

						
					

					
							
							Control

						
							
							2.77±0.03a

						
							
							2.79±0.71a

						
							
							2.80±0.06a

						
							
							2.89±0.25a

						
					

					
							
							T1

						
							
							3.15±0.68b

						
							
							3.19±0.01b

						
							
							3.21 ± 0.09b

						
							
							3.27±0.52b

						
					

					
							
							T2

						
							
							3.26±0.57c

						
							
							3.28±0.22b

						
							
							3.30 ± 0.45c

						
							
							3.41±0.36b

						
					

					
							
							P­-value

						
							
							0.0004

						
							
							0.0003

						
							
							0.0001

						
							
							0.0001

						
					

				
			

			T1: L-Carnitine injection 25mg/kg body weight. T2: L-Carnitine injection 25mg/kg body weight. SE: standard error. P­-value: significantly differed (p ≤ 0.05).

			Table 4: The effect of L-carnitine on sperm motility (%) (mean ± SE).

			
				
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							Week 2

						
							
							Week 4

						
							
							Week 6

						
							
							Week 8

						
					

					
							
							Control

						
							
							55.23±2.67a

						
							
							56.34±4.07a

						
							
							57.68±2.61a

						
							
							58.12±3.15a

						
					

					
							
							T1

						
							
							59.24±1.02b

						
							
							59.49±3.19b

						
							
							61.55±3.29b

						
							
							61.69±1.93b

						
					

					
							
							T2

						
							
							60.01±3.11b

						
							
							60.17±1.88b

						
							
							61.81±6.01b

						
							
							62.86±4.22c

						
					

					
							
							P­-value

						
							
							0.0001

						
							
							0.0002

						
							
							0.0010

						
							
							0.0011

						
					

				
			

			T1: L-Carnitine injection 25mg/kg body weight. T2: L-Carnitine injection 25mg/kg body weight. SE: standard error. P­-value: significantly differed (p ≤ 0.05).

			There was a significant difference (p<0.05) in sperm motility when injecting 50 and 25 mg/kg body weight of L-carnitine in the eighth week, as in Table 4. We note that sperm motility amounted to 62.86 and 61.69%, respectively, compared to the control group, which amounted to 58.12%.

			The data in Table 5 show that there was a significant improvement (P<0.05) in the percentage of sperm livability for all weeks when injected with 50 mg/kg body weight L-carnitine, which amounted to 67.48, 69.47, 71.80, and 72.92% for weeks 2, 4, 6, and 8, respectively, compared to the group. The control amounted to 62.11, 62.53, 65.03, and 65.49% for weeks 2, 4, 6, and 8, respectively.

			The results show a significant decrease (P = 0.0001) in the percentage of abnormal sperm when injected with L-creatine at levels of 50 and 25 mg/kg body weight at the eighth week, as in Table 6. We notice in the Table 6 that the T2 and T1 treatments amounted to 17.12 and 18.48%, respectively. Compared to the control group, which amounted to 25.32%.

			Table 5: the effect of L-carnitine on sperm livability (%) (mean ± SE).

			
				
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							Week 2

						
							
							Week 4

						
							
							Week 6

						
							
							Week 8

						
					

					
							
							Control

						
							
							62.11±1.37a

						
							
							62.53±3.12a

						
							
							65.03±1.52a

						
							
							65.49±4.31a

						
					

					
							
							T1

						
							
							67.35±1.44b

						
							
							68.82±1.71b

						
							
							69.59 1.90b

						
							
							70.16±3.27b

						
					

					
							
							T2

						
							
							67.48±1.83b

						
							
							69.47±2.66b

						
							
							71.80±2.78b

						
							
							72.92±3.14b

						
					

					
							
							P­-value

						
							
							0.0070

						
							
							0.0001

						
							
							0.0002

						
							
							0.0001

						
					

				
			

			T1: L-Carnitine injection 25mg/kg body weight. T2: L-Carnitine injection 25mg/kg body weight. SE: standard error. P­-value: significantly differed (p ≤ 0.05).

			Table 6: The effect of L-carnitine on sperm abnormal (%) (mean ± SE).

			
				
					
					
					
					
					
				
				
					
							
							Treatment

						
							
							Week 2

						
							
							Week 4

						
							
							Week 6

						
							
							Week 8

						
					

					
							
							Control

						
							
							25.26±0.65a

						
							
							25.29±0.92a

						
							
							24.33±0.25a

						
							
							25.32±0.89a

						
					

					
							
							T1

						
							
							23.27±2.72ab

						
							
							22.52±1.18b

						
							
							20.56±0.77b

						
							
							18.45±0.51b

						
					

					
							
							T2

						
							
							22.30±0.71b

						
							
							20.37±0.49b

						
							
							19.79±0.23b

						
							
							17.12±0.68b

						
					

					
							
							P­-value

						
							
							0.0060

						
							
							0.0070

						
							
							0.0002

						
							
							0.0001

						
					

				
			

			T1: L-Carnitine injection 25mg/kg body weight. T2: L-Carnitine injection 25mg/kg body weight. SE: standard error. P­-value: significantly differed (p ≤ 0.05).

			Table 7: The effect of L-carnitine on FSH, LH and Testosterone in the serum of Awassi sheep rams at week eight (mean ± SE).

			
				
					
					
					
					
				
				
					
							
							Treatment

						
							
							FSH (ng/ml)

						
							
							LH (ng/ml)

						
							
							Testosterone (ng/ml)

						
					

					
							
							Control

						
							
							0.28± 0.01a

						
							
							0.25 ± 0.09a

						
							
							0.88 ± 0.02a

						
					

					
							
							T1

						
							
							0.62 ± 0.01b

						
							
							0.65 ± 0.01b

						
							
							1.51 ± 0.07b

						
					

					
							
							T2

						
							
							0.69 ± 0.02b

						
							
							0.67 ± 0.04b

						
							
							1.55 ± 0.02b

						
					

					
							
							P­-value

						
							
							0.0411

						
							
							0.0322

						
							
							0.0112

						
					

				
			

			T1: L-Carnitine injection 25mg/kg body weight. T2: L-Carnitine injection 25mg/kg body weight. FSH: Follicle-stimulating hormone. LH: Luteinizing Hormone. SE: standard error. P­-value: significantly differed (p ≤ 0.05).

			Physiological traits

			The results in Table 7 showed the effect of L-carnitine on FSH, LH, and testosterone in the serum of Awassi sheep rams to a significant increase (p ≤ 0.05), as the concentration of FSH, LH, and testosterone amounted to 0.69, 0.67, and 1.55 ng/ml, respectively, when injecting 50 mg/kg body weight of L-carnitine. The table also shows that after injecting 25 mg/kg body weight of L-carnitine, no significant difference appeared with the third treatment compared with the control treatment, which showed a significant decrease in hormone concentrations of FSH, LH, and testosterone, which amounted to 0.28, 0.25, and 0.88 ng/ml, respectively.

			Table 8: The effect of L-carnitine on AST, ALT and Glucose in the serum of Awassi sheep rams at week eight. (mean ± SE).

			
				
					
					
					
					
				
				
					
							
							Treatment

						
							
							AST (IU/L)

						
							
							ALT (IU/L)

						
							
							Glucose (mg/100 ml)

						
					

					
							
							Control

						
							
							85.16±2.55a

						
							
							42.39±1.92a

						
							
							61.30±2.25a

						
					

					
							
							T1

						
							
							120.27±3.02b

						
							
							64.12±1.18b

						
							
							68.53±4.76b

						
					

					
							
							T2

						
							
							122.30±1.31b

						
							
							67.40±2.49b

						
							
							68.84±1.03b

						
					

					
							
							P­-value

						
							
							0.0031

						
							
							0.0055

						
							
							0.0004

						
					

				
			

			T1: L-Carnitine injection 25mg/kg body weight. T2: L-Carnitine injection 25mg/kg body weight. AST: Aspartate transaminase. ALT: Alanine transaminase. SE: standard error. P­-value: significantly differed (p ≤ 0.05).

			The results in Table 8 showed the effect of L-carnitine on AST, ALT, and glucose in the serum of Awassi sheep rams to a significant increase (p ≤ 0.05), as the concentrations of AST, ALT, and glucose amounted to 122.30, 67.40 IU/L, and 68.84 mg/100 ml, respectively, when injecting 50 mg/kg body weight of L-carnitine. The Table 8 also shows that after injecting 25 mg/kg body weight of L-carnitine, no significant difference appeared with the third treatment compared with the control treatment, which showed a significant decrease in hormone concentrations of AST, ALT, and glucose, which amounted to 85.16, 42.39 IU/L, and 61.30 mg/100 ml, respectively.

			The data indicated that there are not sufficient numbers of studies examining the effects of L-carnitine on improving the reproductive characteristics of aged Iraqi Awassi sheep. L-carnitine is a type of amino acid that the body can naturally manufacture or that can also be acquired from specific meals and supplements. The body can benefit from L-carnitine in many ways. L-carnitine plays a crucial role in the production of energy, specifically by transporting fatty acids into the mitochondria of the body’s cells. The body can then use the energy that mitochondria produce by burning fat as a source of fuel. L-carnitine is also beneficial for a variety of bodily functions, including heart and brain function, as well as muscle mobility. According to Chatzifotis et al. (1996), the addition of L-carnitine to feed has the potential to positively affect development and fat catabolism. L-carnitine contributes to the metabolic intermediates needed for the mitochondria to oxidize long-chain fatty acids and generate metabolic energy (Owen et al., 2001). In addition, CoA/CoA-SH ratio regulation, which is crucial for both carbohydrate and fat metabolism, is regulated by L-carnitine (Chatzifotis et al., 1996; Vaz et al., 2002). According to numerous studies, using L-carnitine supplements on a regular basis can enhance sperm quality, boost sperm count, and maximize sperm motility (Elokil et al., 2019). Injecting damask goats with carnitine at a concentration of 50 mg/kg of live body weight significantly improved semen quality (P<0.01). Ejaculation volume (ml), wave motility, sperm motility (%), sperm concentration (106/ml), total sperm production (x106), and abnormal sperm (%) were increased in male semen. In addition to a significant improvement (P<0.01) in AST and testosterone levels compared to the control group (Abd-Allah et al., 2021), It is possible to sustain boar sperm quality measures, including sperm motility and membrane integrity, by supplementing with 50 mM L-carnitine (Yang et al., 2020). Plasma membrane function, motility, and other related dairy goat semen parameters are markedly enhanced when semen freezing extenders containing 50 mM L-carnitine are added (Zhao et al., 2023). Significant increase (P≤0.05) in testosterone in the blood, follicle-stimulating hormone (FSH), and luteinizing hormone (LH) compared to the control group, as well as improved semen properties (ejaculation volume/ml, sperm concentration (106/mL). live sperm % and sperm abnormalities %) When male rabbits are dosed with L-carnitine at a dose of 140 mg/kg body weight (Abdel-Hamed et al., 2014), L-carnitine injection of 20 mg/kg live body weight in Aleppo goats (Damascus) during the last month of subcutaneous pregnancy once a week improves glucose concentration compared to the control group.

			Conclusions and Recommendations

			The results showed that the intravenous injections (carnitine 50 and 25 mg/kg body weight) given to rams from aged Iraqi Awassi sheep worked to improve the qualitative characteristics of semen and sexual ability. Thus, this study can be used to benefit from good, aged rams for the longest possible period in disseminating their genetic makeup within the herd.
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Abstract | The study aimed to improve the semen quality of aged Awassi rams (local Iraqi sheep) by injecting
L-carnitine directly into the venous blood. For this purpose, twelve rams with ages ranged between 5 and 6 years were
used. The animals were distributed into three groups, each group consisted of four rams. The first group was given an
intravenous injection of 5 ml of distilled water as a control group. The second group was given an intravenous injection
of L-carnitine at a rate of 25 mg/kg of body weight. The third group was given an intravenous injection of L-carnitine
at 50 mg/kg body weight. The results of the study showed that giving an intravenous injection of L-carnitine for 70
days, led to improvement into the quality of semen in aged Awassi rams, the most important of which was a significant
increase (p<0.05) in sperm concentration, which reached 3.41 (10%/ml) at a concentration of 50 mg/kg body weight
from L-carnitine, compared to the control treatment (2.89,10%ml). The results also showed a significant decrease
(P<0.05) in the percentage of abnormal sperm, which amounted to 17.12% at a concentration of 50 mg/kg body
weight from L-carnitine,compared to the control treatment (25.32%). In addition, an improvement in the biochemical
indicators including LH, testosterone, ALT, AST, and glucose in blood serum was also observed.
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INTRODUCTION

heep are valued as a food source because they provide

meat, dairy, and other items (Holcomb, 1994). The ram
is the most significant and frequently overlooked member
of the flock. Ram makes up half of the flock’s genetic
makeup, and his breeding prowess will greatly increase
the likelihood of successful lamb production (Swelum
et al., 2014). Any breed’s semen quality is influenced by
a variety of factors, the most significant of which are

dietary factors and environmental factors like temperature,
humidity, daylight hours, and age, the latter of which is
one of the most significant factors affecting ram’s sheep’s
sexual ability and semen quality (Malejane ez a/., 2014).
Research on production performance has received a lot
of attention up to this point, but little has been done on
reproductive performance, particularly the quality of sheep
sperm (Akhatayeva ef al., 2023). By evaluating sperm
quality, it is possible to identify guys with high and low

reproductive performance. As a foundation for subsequent
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