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Abstract 

      The current study aimed to diagnose the most important causes of fertilization failure in 

ewes and the relationship of some biochemical parameters to their occurrence. The study 

included 40 sheep, their ages ranged between (1-5) years, from different areas of the outskirts 

of the city of Tikrit and for the period that lasted from March/2022 to September/2022. The 

animals were divided into two groups, the first group (30) sheep suffering from fertilization 

failure ( Repeated return to estrus more than three times, and pregnancy was not recorded in 

these ewes during the current reproductive season), while the second group (10) ewes that 

were pregnant and healthy were considered as a control group. Blood samples were taken 

from all study animals and serum was prepared from it to measure the level of some 

biochemical parameters, elements and vitamins in the blood serum, which included glucose, 

cholesterol, total protein, zinc, copper, selenium, vitamins A and E.         

     The study showed that there was no significant difference (P≤0.05) in the level of glucose, 

cholesterol and total protein in the affected ewes suffering from fertilization failure and 

frequent estrus when compared with its level in pregnant healthy ewes. As for the levels of 

elements in the serum, the study noted a significant decrease (P≤0.05) in the level of zinc 

concentration in non-pregnant infected ewes compared with the control group, while the 

study did not notice any significant differences in the levels of copper and selenium 

concentrations in infected ewes compared to healthy pregnant ewes. The study also noted a 

significant (P≤0.05) decrease in the level of concentrations of some vitamins included in the 

study, as it showed a significant (P≤0.05) decrease in the level of vitamin A and E 

concentrations in infected ewes compared to healthy pregnant ewes. We conclude from the 

current study that the deficiency in zinc and vitamins A and E plays an important role in the 

occurrence of fertilization failures and maintaining the integrity of reproductive efficiency in 

ewes. 

 

Introduction 

      Ewes are considered one of the most important livestock ruminants that take the first 

place in the animal population in the world (Esteves et al., 2018). reproductive problems 

experienced by ewes may lead to a temporary loss of their reproductive ability due to 

temporary or permanent sterility that leads to a decrease in the level of production and 

reproduction in ewes (Noakes et al., 2018). fertilization failure plays a major role in reducing 

of pregnancy rate in ewes, especially during the breeding season, as there are several reasons 

that contribute to reducing the chance of fertilization in ewes during the reproductive season, 

administrative, nutritional and pathological reasons (Ali et al., 2019). fertilization failure 
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occurs in sheep at a rate of 3 to 10% worldwide (Goumenou et al., 2003), and inadequate 

nutrition in minerals and vitamins A and E leads to disruption of endocrine functions (Bartlett  

et al., 1986). vitamins A  It is a fat-soluble vitamin that is known to regulate development, 

cellular growth, differentiation and tissue function, affecting ovarian follicle growth and 

uterine environment (Scramuzzal et al., 2006). Vitamin E is an important micronutrient in the 

body of ruminants that plays a very important role in the health of ewes and the development 

of the fetus (Bastani et al., 2011). It is an essential fat-soluble nutrient and functions as a lipid 

antioxidant and anti-sterility agent essential for reproduction (Takada et al., 2010).so the 

current study aimed to: Studying the effect of some biochemical parameters and vitamins (A, 

E) on pregnancy failure in ewes. 

 

Material and methods 

Animals: The study included (30) ewes of a local breed that were not became pregnant 

during the reproductive season (March 2022 and August 2022), all ewes were return to estrus 

more than three estrus sycle, and pregnancy was not recorded in these ewes during the season 

and 10 ewes were success to pregnancy as control group. 

 

Blood samples: 

5 ml of Blood samples were collect from the jugular vein the serum were separated using a 

centrifuge 2500 rpm for 10 minutes then kept at a temperature of (-20) C until biochemical 

tests are performed. Glucose, cholesterol, proteins, zinc, copper, selenium were measured 

using spectrophotometer by using special kit (Colorimetric method) according to (Ali, 2017) 

and the  vitamins A and E were estimated using ELIZA technique with special kit (Biotik  

/VA ) according to (Brigelius-Flohe et al., 1999). 

 

Statistical analysis: 

     The results were statistically analyzed using the ready-made program (SPSS) for the 

values that represent the mean and standard error, and the data were analyzed using the 

Anova Analysis of variance one way test, and the differences between the totals were 

determined using the Duncan polynomial test. Tests at the probability level (P≤0.05) (Al-

Jassar. 2017). 

 

Results and discussion 

biochemical parameters: The results of the current study, as shown in Table (1), showed 

that there was no significant difference (P≤0.05) in glucose concentration in ewes that 

suffered from infertility failure compared to healthy animals (102.87 ± 3.59 and 122.44 ± 

4.10 mg/dl respectively) and these results agree with what was mentioned by Can et al., 

(2007) in sheep, and did not agree with what was mentioned by researcher (Zeitoun, 2022) in 

camels, Barson et al., (2019) ; Ahmed et al., (2017) In cows, where it was shown that the low 

level of glucose in the blood comes as a result of increased peripheral glucose uptake, failure 

of gluconeogenesis or glycogenolysis, and hyperinsulinemia leads to problems in the 

secretion of reproductive hormones, which leads to problems in fertilization and the reason is 

due to the quality of the animal. Studies have proven that the injection of ewes Glucose 

during the late luteal phase of the estrous cycle increased ovulation rate, FSH secretion, and 
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metabolic hormones (Downing et al., 1995). The results of the current study showed that 

there was no difference (P≤0.05) in the level of cholesterol in ewes that were suffering from 

fertilization failure and healthy ewes (165.11 ± 6.50 and 162.21 ± 5.57 mg/dL, respectively), 

and this is consistent with what was found by Ahmed et al. , (2017) in cows, and the findings 

of the researchers (Samanta et al., 2005) in cows did not agree, and the reason for this 

difference may be due to the type of animal and physiological status, such as lactation and the 

type and quantity of feed Introduction to Animals (Guedon et al., 1999). The results also 

showed that there was no significant difference in the level of total protein for ewes suffering 

from failure of fertilization compared with healthy ewes (4.59 ± 0.21 and 4.63 ± 0.12 mg/dL, 

respectively) and these results were in agreement with what was stated (Rashed et al., 2019). 

In cows, while it did not agree with what was stated by researchers, Ahmed et al., (2017), 

where they noticed a significant difference in the percentage of total protein in the blood 

serum of cows. 

 

Table (1): Concentration of glucose, cholesterol and total protein in infertile and healthy 

animals. 

 

total protein 

(g/dL) 

cholesterol 

(mg/dL ) 

glucose 

(mg/dL ) 

 

Standards 

Totals 

a 4.59±0.21 a 165.11±6.50 a 102.87±3.59 Infected animal 

a 4.63±0.12 a 162.21±5.57 a 112.44±4.10 healthy animals 

 

The vertically different letters between the two groups mean that there is a 

significant difference at the level of probability (P≤0.05) of the values, expressed as 

standard error ± average. 

 

minerals elements: 

     The results of the current study, as shown in Table (2), showed a significant 

decrease (P≤0.05) in the level of zinc in ewes that were suffering from infertility 

failure (3.41 ± 0.07 mg/dL), compared with its level in healthy ewes (3.69 ± 0.09 

mg/dL), and these results are consistent with (Ali, 2022 ; Barui et al., 2015 ; 

Campbell et al., 1998) in cattle. Zinc plays a major role in maintaining the integrity 

of the genital epithelium, and is necessary for the implantation of the fetus into the 

womb (Robinson et al., 2006), and low zinc concentration leads to complications 

such as impaired secretion of hormones, ovarian atrophy, estrous cycle disorder and 

recurrent miscarriages. In cows (Kotanidis et al., 2013). Sarkar, (2006) notes that 

fertilization failure can also be due to a deficiency of minerals, especially zinc 

deficiency, which are necessary for the initiation and maintenance of ovarian 

activity and the release of mature eggs, as zinc contains an antioxidant (Ebisch et 

al., 2007). The results of the current study, as shown in Table (2), showed that there 
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was no significant difference (P≤0.05) in the level of copper in ewes that had failed 

fertilization (52.3 ± 0.72 mg/dL) compared to its level in healthy ewes (54.48 ± 

0.82mg/dL). and this agrees with what was found by (Ahmed et al., 2017) in cows, 

while it did not agree with (Ali, 2022). Copper has a key role in being a cofactor for 

enzymes such as (amine oxidase, copper-dependent superoxide dismutase, 

cytochrome oxidase and tyrosinase). Copper also plays an important role in fertility 

(Ingraham et al., 1987). 

     The results of the current study showed a slight decrease in the level of selenium 

element, but it was not significant in the blood serum of ewes suffering from 

infertility failure (86.38 ± 1.33 mg/dl) compared to its level in healthy ewes (86.14 

± 2.89 mg/dl), as shown in Table (2), and these results are in agreement with what 

was reached (Barui et al., 2015). 

 

Table (2): Concentration of zinc, copper and selenium in infertile and healthy animals. 

copper 

(µg/dL ) 

selenium 

(µg/dL ) 

zinc 

(µg/dL ) 

 

Standards 

Totals 

a 86.38±1.33 a 52.3±0.72 b 3.41±0.07 Infected animal 

a 86.14±2.89 a 54.48±0.82 a 3.69±0.09 healthy animals 

 

The vertically different letters between the two groups mean that there is a 

significant difference at the level of probability (P≤0.05). The values are expressed 

as standard error ± average. 

 

Vitamin A: 

     The results of the current study, as shown in Figure (1), showed a significant 

decrease (P≥0.05) in the average concentration of vitamin A in ewes that were 

suffering from fertilization failure (22.82 ± 0.68μg/ml) compared to its level in 

healthy ewes.(5.22 ± 0.28μg/ml), and these results are in agreement with the 

findings of (Ceylan et al., 2007) in cows, where vitamin A deficiency affects the 

growth of ovarian follicles, and the environment of the uterus, as it is necessary to 

maintain the integrity of tissues in the reproductive system (Scramuzzal et al., 

2006). Where Haliloglu et al., (2002) indicated that there is a clear relationship 

between the concentration of estrogen in the blood plasma with the level of vitamin 

A during the follicular phase in the estrus cycle in ewes, as Arikan and Rodway, 

(2000) indicated that vitamin A plays an important role in the synthesis of The 

hormone progesterone from the luteal cells of the corpus luteum. This is consistent 

with the findings of Gore, (2016). Which indicated that the level of progesterone 

hormone increased during the luteal phase period in female goats that were fed beta-

carotene. 
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Figure (1): Vitamin A concentration in ewes that suffer from infertility failure and that 

are healthy. The values are expressed as standard error ± average. 

 

Vitamin E: 

     The results of the current study, as shown in Figure (2), showed a significant 

decrease (P≥0.05) in the level of vitamin E concentration in ewes that were 

suffering from fertilization failure (2.85 ± 0.15μg/ml) compared to its level in 

healthy ewes (3.44 ± 0.06μg), the result agreed with what was found (Campbell et 

al., 1998) in cows. Where it was observed that vitamin E deficiency has a negative 

effect on ovulation rates, the results of the current study did not agree with (Musa et 

al., 2018), where it was mentioned that there was no significant change in the level 

of vitamin E on the fertility rate in sheep. Vitamin E has an important effect on the 

fertility of ewes, as it acts as an intracellular antioxidant and maintains the integrity 

of cell membrane phospholipids against oxidative changes, regulating reactive 

oxygen and thus protecting cell membranes from oxidative damage (Segerson et al., 

2008), as the reactive oxygen compounds participate in the formation of ovarian 

follicles, the maturation of eggs, the formation of the corpus luteum, implantation 

and development of the fetus, oxidative stress has been associated with fertilization 

failure, implantation failure and early embryonic death (Cetin et al., 2010), where 

the reactive oxygen compounds are: (Reactive oxygen species) are by-products of 

metabolic metabolism, and play important roles in cellular signaling and cell 

homeostasis, which suggests that reactive oxygen compounds may have a dual role 

in fertilization (adverse or protective factors) (Edreva, 2005). 
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Figure (2): Vitamin E concentration in healthy and infertile ewes The values are 

expressed as standard error ± average. 

 

References: 

[1] Ahmed, E. M., Ahmed, O. F., Frah, M. A. E. and Elfaki, I. (2017).  Blood biochemical 

profile of Sudanese crossbred repeat breeder cows : African Journal of Biotechnology, 

16(8), pp. 366-370. 

[2] Ali, A. H. (2022). Patho-physiological Study of Some Cases of Repeat Breeder in local 

Iraqi Cows of Basrah Province. Msc. Thesis, Uneversity of Basrah. 

[3] Ali, A., Derar, D., Hassanein, K., Al-Howas, A., Sadan, M., El-Shafaey, E. S. and Al-

Sobyil, F. A. (2019). Sertoli-leydig cell tumour in a female dromedary camel. Journal of 

Camel Practice and Research, 26(3). 287–290. 

[4] Al-Jassar, A. G. (2017). Applications in Applied Statistics using Minitab.17 program, 

House of Doctor of Administrative and Economic Sciences, Baghdad, Iraq. 

[5] Ali, F. M. (2017). Study of Vitamin E Concentration and Some Biochemical Parameter in 

Patient with Irritable Bowel  syndrome. H.D Thesis. Tikrit University. College of Science. 

[6] Arikan, Ş., Rodway, R. G. (2000). Effects of high density lipoprotein containing high or 

low β-carotene concentrations on progesterone production and β-carotene uptake and 

depletion by bovine luteal cells. Animal Reproduction Science, 62(4). 253-263. 

[7] Barson, R. K., Padder, S., Sayam, A. S. M., Rahman, M. M., Bhuiyan, M. M. U. and 

Bhattacharjee, J. (2019). Serum glucose, urea nitrogen, cholesterol, and total proteins in 

crossbred repeat breeder and normally cyclic cows. Journal of Advanced Veterinary and 

Animal Research, 6 (1), 82. 

[8] Bartlett, P. C., Kirk, J. H., Mather, E. C. (1986). Repeated insemination in Michigan 

Holstein Friesian cattle: incidence, descriptive epidemiology and estimated economic 

impact. Theriogenology; (26).309–22. 

[9] Barui, A., Batabyal, S., Ghosh, S., Saha, D. and Chattopadhyay, S. (2015). Plasma 

mineral profiles and hormonal activities of normal cycling and repeat breeding crossbred 

cows: A comparative study. Veterinary World, 8(1), 42–45. 

1

1.5

2

2.5

3

3.5

4

الحيوانات السليمةالحيوانات المصابة 

Vi
tam

in 
E 

co
nc

en
tra

tio
n 

(µ
g/

ml
ظ(

http://annalsofrscb.ro/


Annals of R.S.C.B., ISSN:1583-6258, Vol. 26, Issue 1, 2022, Pages. 3262 - 3269 

Received 08 November 2021; Accepted 15 December 2021.   

3268 http://annalsofrscb.ro 

[10] Bastani, P., Hamdi, K., Abasalizadeh, F. and  Navali, N. (2011). Effects of vitamin E 

supplementation on some pregnancy health indices: A randomized clinical trial. 

International journal of general medicine, (4). 46. 

[11] Brigelius‐Flohé, R. and Traber, M. G. (1999). Vitamin E: function and metabolism. The 

FASEB journal, 13 (10). 1145-1155. 

[12] Campbell, M. H. and Miller, J. K. (1998). Effect of supplemental dietary vitamin E and 

zinc on reproductive performance of dairy cows and heifers fed excess iron. Journal of 

Dairy Science, 81(10). 2693-2699. 

[13] Cetin, I., Berti, C. and Calabrese, S. (2010). Role of Micronutrients in the 

Periconceptional Period. Human Reproduction Update, (16). 80-95. 

[14] Ceylan, A., Serin, I., Aksit, H., Seyrek, K. and Gökbulut, C. (2007). Döl tutmayan ve 

anöstruslu süt ineklerinde vitamin A, E, betakaroten, kolesterol ve trigliserid düzeylerinin 

araştırılması. Kafkas Üniversitesi Veteriner Fakültesi Dergisi, (13).43-147. 

[15] Downing, J. A., Joss, J., Scaramuzzi, R. J. (1995). Ovulation rate and the concentrations 

of gonadotrophins and metabolic hormones in ewes infused with glucose during the late 

luteal phase of the oestrous cycle. J. Endocrinol, (146). 403–410. 

[16] Ebisch, I. M., Thomas, C. M., Peters, W. H., Braat, D. D. and Steegers-Theunissen, R. 

P. (2007). The Importance of Folate, Zinc and Antioxidants in the Pathogenesis and 

Prevention of Subfertility. Hum. Reprod. Update (13).163-174. 

[17] Edreva, A.  2005) ).Generation and scavenging of reactive oxygen species in chloroplasts: 

Investigation of Vitamins A, E, beta-carotene, cholesterol in dairy cows with repeat breeder 

and anestrus a submolecular approach ، Agriculture, Ecosystems and Environment, 106 (2). 

[18] Esteves, G. I. F., Peripolli, V., Menezes, A. M., Louvandini, H., Silva, A. F., Cardoso, 

C. C. and McManus, C. (2018). Carcass characteristics and meat quality in cull ewes at 

different ages. Ciência Animal Brasileira, (19). 1-11. 

[19] Gore, D. L. M. (2016). Effect of β- carotene supplementation on estru synchronization and 

milk production of Saanen goats. MSc. University of Pretoria. Pretoria. 

[20] Goumenou, A. G., Matalliotakis, I. M., Koumantakis, G. E. and Panidis, D. K. (2003). 

The role of leptin in fertility. European Journal of Obstetrics and Gynecology and 

Reproductive Biology, 106 (2). 118–124. 

[21] Guedon, L., Saumande, J., Dupron, F., Couquent, C. and Desbals, B. (1999). Serum 

cholesterol and triglycerides inpostpartum beef  cows and their relationship to the 

resumption of ovulation. Theriogenology, (51).1405-1415. 

[22] Haliloglu, S., Baspinar, N., Serpek, B., Erdem, H. and Bulut, Z. (2002). Vitamin A and 

beta-carotene levels in plasma, corpus luteum and follicular fluid of cyclic and pregnant 

cattle . Reprod  Domestic Anim. 37(2). 96–99. 

[23] Ingraham, R. H., Kappe, l. L. C., Morgan, E. B. and Srikandakumar, A. (1987). 

Correction of Subnormal Fertility with Copper and Magnesium  Supplementation. J.  airy 

Sci., (70).167-180. 

[24] Kotanidis, L., Asimakopoulos, B. and Nikolettos, N. (2013). Association between AMH, 

oocyte number, and availability of embryos for cryopreservation in IVF. In Vivo, 27 (6). 

pp.877-880. 

http://annalsofrscb.ro/
https://www.sciencedirect.com/science/article/pii/S0167880904002889?casa_token=I44eIpYBZ-YAAAAA:OkUCOZjk2zNaHGTtzpzUcL8nOYTB3I1x9ZrkpdFL9YLtwud8ml-8vx6MSToSEuNzioluir5Fj0Ah
https://www.sciencedirect.com/science/article/pii/S0167880904002889?casa_token=I44eIpYBZ-YAAAAA:OkUCOZjk2zNaHGTtzpzUcL8nOYTB3I1x9ZrkpdFL9YLtwud8ml-8vx6MSToSEuNzioluir5Fj0Ah
https://www.sciencedirect.com/science/article/pii/S0167880904002889?casa_token=I44eIpYBZ-YAAAAA:OkUCOZjk2zNaHGTtzpzUcL8nOYTB3I1x9ZrkpdFL9YLtwud8ml-8vx6MSToSEuNzioluir5Fj0Ah


Annals of R.S.C.B., ISSN:1583-6258, Vol. 26, Issue 1, 2022, Pages. 3262 - 3269 

Received 08 November 2021; Accepted 15 December 2021.   

3269 http://annalsofrscb.ro 

[25] Musa, S. I., Bitto, I. I., Ayoade, J. A. and Oyedipe, O. E. (2018). Effects of Vitamin E 

and Selenium on Fertility and Lamb Performance of Yankasa Sheep.Open Journal of 

Veterinary Medicine, (8).167-173. 

[26] Noakes, D. E., Parkinson, T. J., England, G. C. W. (2018). Veterinary reproduction and 

obstetrics. Veterinary Reproduction and Obstetrics. Saunders. 1–837. 

[27] Rashed, K., Shasthi, P. A., Mohammad, M. and Mohammad. M. (2019). Serum glucose 

, urea nitrogen , cholesterol , and total proteins in crossbred repeat breeder and normally 

cyclic cows . Journal of advanced Veterinary and Animal Research, 6 (1). 82-85. 

[28] Robinson, J. J., Ashworth, C. J., Rooke, J. A., Mitchell, L. M. and McEvoy, T. G. 

(2006). Nutrition and fertility in ruminant livestock. Anim. Feed Sci. Tech., (126). 259-276. 

[29] Samanta, C. S., Mondal, M. K. and Biswas, P. (2005). Effect of feeding mineral 

supplement on the reproductive performance of anestrous cows. Ind. J. Anim. Nutr. 

(22).177-84. 

[30] Sarkar, A. K. (2006). Therapeutic Management of Anoestrus Cows with Diluted Logul’s 

Iodine and Massage on Reproductive Organs-uncontrolled Case Study. Journal of Animal 

and Veterinary Science, 1(1). 30–32. 

[31] Scramuzzal, R. J., Matin, G. B. (2006). The importance of interactions among nutrition, 

seasonality and socio sexual factors in development of hormone free methods for 

controlling fertility.  

[32] Segerson, E. C. and Ganopathy, S. N. (2008). Fertilization of Ova in Selenium/Vitamin E 

Treated Ewes Maintained on Two Plane of Nutrition. Journal of Animal Science, (51). 386-

394. 

[33] Takada, T., Suzuki, H. (2010). Molecular mechanisms of membrane transport of vitamin 

E. Molecular nutrition and food research. May 54(5). 616-22. 

[34] Zeitoun, M. M., Derar, D. R., Ali, A. and Alharbi, Y. M. (2022). Expression of 

Hormones, Cytokines, and Antioxidants in Heat-Stressed Subfertile Female Dromedaries. 

Journal animals, (12). 2125. 

http://annalsofrscb.ro/

