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ABSTRACT 
 

The aim of this study was to investigate how Zn, Se, and Vit E treatment affected the oxidant-antioxidant status of serum 
and seminal plasma from infertile male dromedary camels. Catalase (CAT), glutathione peroxidase (GPx), superoxide 
dismutase (SOD), total antioxidant capacity (TAC), and malondialdehyde (MDA) levels in serum and seminal plasma 
were all measured before and after treatment. The treatment increased CAT and TAC expression while decreasing MDA 
activity in serum and seminal plasma. In conclusion, Zn, Se, and Vit E treatments improve the antioxidant status of 
infertile camel serum and seminal plasma, implying that trace element supplementation may be effective in treating 
camel infertility. This program may benefit male dromedaries suffering from idiopathic infertility. 
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INTRODUCTION 
 

A constant and balanced ratio of oxidants and 
antioxidants is one of the most widely used treatments for 
male infertility in the world today (Pintus and Ros-

Santaella 2021; El‐Hamid 2021; Ritchie et al. 2021). 
Oxidative stress and a decrease in seminal antioxidant 
capacity cause approximately 30-80% of male infertility 
(Agarwal et al. 2018; Darbandi et al. 2019; Alkadi 2020). 
As a result of a variety of stresses, cells generate free 
radicals (reactive oxygen species, ROS). Cells are 
protected from ROS by antioxidants (Smits et al. 2018). 
Antioxidants can be exogenous, such as vitamin E (Vit E) 
and selenium (Se), or endogenous, such as glutathione 
peroxidase (GPx), superoxide dismutase (SOD) and 
catalase (CAT) (Yang et al. 2018). 

Post-coital infertility refers to the male's inability to 
conceive the female, which can be permanent or temporary. 
It is the most common cause of infertility in dromedaries in 
Saudi Arabia (Ali et al. 2021a). More research is needed in 
this area because male camel infertility has increased over 
the last decade (Ali et al. 2014; 2019; 2021a). 

Several studies have indicated that adequate amounts 
of trace elements, minerals, and vitamins are beneficial to 
sperm health and male fertility (Contri et al. 2011; 

Domosławska et al. 2018; Ali et al. 2021b; Beygi et al. 
2021). There is little known about how these elements 
affect dromedary camels' serum and seminal plasma 
oxidant-antioxidant capacity. In this study, Zn, Se, and Vit 
E were administrated to post-coital infertile male 
dromedary camels to determine the oxidant-antioxidant 
status of serum and seminal plasma. 
 

MATERIALS AND METHODS 
 

This study was approved by the Deanship of Deanship 
of Higher Studies, Qassim University, Kingdom of Saudi 
Arabia. 

 

Animals 
Thirty-three male dromedary camels (age: 7.17±0.29 years; 
body condition score [BCS]: 3±0.11 on scale of 1-5 (Sghiri 
and Driancourt 1999) and duration of infertility: 2.76±0.26 
rutting seasons) were examined for post-coital infertility 
during the rutting season, at Qassim University's 
Veterinary Teaching Hospital. In addition to sexual desire 
and mating ability, previous fertility, diseases or injuries, 
and prescriptions were also documented. Most of the 
animals were released into open desert areas and fed alfalfa 
hay and barley concentrate. 

 

 

Cite This Article as: Ali A, Derar DR, Alhassun TM, and Zeitoun MM, 2023. A comparison of the oxidant-antioxidant 

status of serum and seminal plasma from infertile male camels after zinc, selenium, and vitamin E treatment. International 

Journal of Veterinary Science x(x): xxxx. https://doi.org/10.47278/journal.ijvs/2023.082  

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.47278/journal.ijvs/2023.082
mailto:drahmedali77@gmail.com
https://doi.org/10.47278/journal.ijvs/2023.082


Int J Vet Sci, 2023, x(x): xxx. 
 

 2 

Breeding Sound Examination 
Male camels were placed in a sternal position and 

underwent a general physical examination. The testes were 

examined by palpation, caliper and ultrasound (Aloka 

SSD-500, Aloka Co., Ltd, Tokyo, Japan). The prostate 

body and bulbourethral gland dimensions were also 

estimated using ultrasound. 
 

Treatment Regime 
Infertile camels were given intramuscular injections of 

vitamin E (-tocopherol acetate, 1mg/kg bw) and selenium 

(sodium selenite, 0.088mg/kg bw) (B0 SE, Heritage 

Animal Health, IA, USA) once a week for three weeks and 

an oral administration of 360mg zinc gluconate (Vita-

Vigor, FL, USA) for five weeks (Fig. 1). Oxidant-

antioxidant status was assessed in serum and seminal 

plasma before and after treatment.  
 

Estimation of Oxidant-antioxidant Biomarkers in 

Serum and Seminal Plasma 
Blood (obtained from the jugular vein) and semen (by 

electroejaculation, Ali et al. 2014) were collected from all 

animals before and after treatment. Food and water were 

withheld for 24 hours prior to the procedure in order to 

collect sperm. Camels were sedated in lateral recumbency 

with xylazine HCl Bomazine (BOMAC Laboratories Ltd., 

New Zealand). The ElectroJac 6 electroejaculator probe 

(Neogen, Lexington, KY, USA) was inserted into the 

rectum and set to automatic mode. The ejaculate was 

collected in a sterile collecting tube that was mounted on a 

collection funnel that was held close to the preputial orifice. 

Serum and seminal plasma were harvested by centrifugation 

(1200 x g for 10min) and kept at -20°C until analysis. Serum 

and seminal plasma were examined spectrophotometrically 

for CAT, TAC, MDA, GPx, and SOD using commercial 

kits (Biodiagnostic, Giza, Egypt, Cat. No: MD 25 29, TA 25 

13, SD 25 21, GR 25 24, CA 25 17). 
 

Statistical Analysis 
For the analysis, the IPM-SPSS program, version 25.0 

(Chicago, IL, USA, 2017), was used. To compare CAT, 

TAC, GPx, and SOD levels before and after treatment, a 

paired samples t-test was used. The data were presented as 

means±SE. P<0.05 was chosen as the level of significance. 
 

RESULTS AND DISCUSSION 
 

The sizes of the testes and accessory glands (Table 1) 

were within the normal range based on Arabian camel 

reference values (Derar et al. 2012). Furthermore, ultrasound 

revealed no abnormalities in the testes or accessory sex 

glands. Similarly, neither visual, testicular parenchyma nor 

computerized pixel analysis of testicular ultrasonic echo 

texture predicted bull semen quality consistently (Pinho et al. 

2013). The treatment had no effect on the testes or accessory 

glands size or echotexture. As a result, the current treatment 

regimen may be advised for infertile male dromedaries with 

no visible genital pathology. 

Zn, Se, and Vit E treatment increased CAT and TAC 

expression while decreasing MDA activity in serum and 

seminal plasma (Table 2 and 3). Similarly, taking Zn, Se, 

and Vit E supplements in stallions resulted in higher 

antioxidant levels in seminal plasma 30 days later (Contri 

et al. 2011). 

Table 1: The effect of Zn, Se, and Vit E treatment on testicular 

and accessory gland sizes in infertile male camels (n=33)  

Organ Before 

treatment 

After 

treatment 

Testes (cm) Right length 6.84±0.4 6.83±0.3 

  Width 3.42±0.3 3.44±0.2 

  Depth 3.67±0.2 3.69±0.4 

 left length 7.66±0.5 7.68±0.6 

  Width 3.53±0.2 3.56±0.2 

  Depth 3.81±0.3 3.83±0.4 

Prostate gland (cm)  Length 3.55±0.2 3.57±0.2 

  Width 2.43±0.1 2.42±0.1 

Bulbo-urethral glands (cm) Right Diameter 1.47±0.05 1.48±0.06 

 Left Diameter 1.49±0.07 1.49±0.08 

Values (mean±SE) with different letters in the same row differ 

significantly (P<0.05). 

 

Table 2: The effect of Zn, Se, and Vit E treatment on the oxidant-

antioxidant capacity of infertile camel serum (n=33) 

 Before 

treatment 

After 

treatment 

Catalase (U/L) 236.36±25.6a 299.36±27.4b 

Total antioxidant (Mm/100 mL) 2.45±0.3a 3.06±0.2b 

Malondialdehyde (nmol/mL) 8.73±2.2a 2.29±0.7b 

Glutathione peroxidase (U/mL) 0.089±0.01 0.087±0.01 

Superoxide dismutase (U/mL) 270.16±10.6 258.96±14.1 

Values (mean±SE) with different letters in the same row differ 

significantly (P<0.05). 

 

Table 3: The effect of Zn, Se, and Vit E treatment on the oxidant-

antioxidant capacity of infertile camel seminal plasma (n=33) 

 Before 

supplementation 

After 

supplementation 

Catalase (U/L) 220.67±40.5a 281.05±43.84b 

Total antioxidant (Mm/100 mL) 2.33±0.01a 2.73±0.02b 

Malondialdehyde (nmol/mL) 5.7±1.8a 1.64±0.4b 

Glutathione peroxidase(U/mL) 0.08±0.01 0.09±0.01 

Superoxide dismutase (U/mL) 219.61±19.8 252.3±15.2 

Values (mean±SE) with different letters in the same row differ 

significantly (P<0.05).  
 
Zn is a potent antioxidant that scavenges ROS 

(Rahman et al. 2014). Zn supplementation improved 
seminal plasma antioxidant capacity and sperm 
characteristics in Beetal rams (Rahman et al. 2014), 
decreased MDA content in Kashmir goat spermatozoa (Liu 
et al. 2020), and improved sperm quality in Osmanabadi 
bucks (Mayasula et al. 2020) and male camels (Ali et al. 
2019; 2021b). Zn supplementation can be used for 
idiopathic infertility in male dromedaries. 

Se protects the mitochondrial membrane from damage 
caused by oxygen and various fatty acid-derived peroxides, 
controls the metabolism of sperm, and participates in the 
composition of PHGPx, which is important in ensuring 
proper sperm assembly, particularly in the mid-piece 
(Domosławska et al. 2018). Adding se to the diet increased 
the antioxidant content in the seminal plasma of stallions 
(Contri et al. 2011). Due to the prevalence of Se deficiency 
in the Arabian Peninsula (Ali et al. 2019), dietary 
supplementation may be required. 

Vitamin E is one of the membrane defendants against 

ROS (Domosławska et al. 2018). Supplementation with Vit 

E has been shown to enhance the quality of camel sperm 

(Ali et al. 2021b), stallions (Contri et al. 2011), buck (Zhu 

et al. 2010) and ram (Yue et al. 2010). Se and Vit E have a 

synergistic effect and should be taken together 

(Domosławska et al. 2018). 
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Fig. 1: Illustration of the treatment regime and timing of sampling for infertile camels (n=33). Zn: daily oral administration of 360 mg 

zinc gluconate (Vita-Vigor, Florida, USA) for 5 consecutive weeks. Vitamin E (α-tocopherol acetate, 1mg/kg body weight) and Selenium 

(sodium selenite, 0.088mg/kg body weight): once a week for three consecutive weeks (B0 SE, Heritage Animal Health, Iwoa, USA). 
 

CAT acts as a scavenger to remove excess hydrogen 

peroxide from the cell, protecting cells from oxidative 

damage (Albarrak 2023). The addition of CAT semen 

extenders improved semen quality in dogs (Prete et al. 

2019) and camels (Malo et al. 2019). 

MDA is one of the byproducts of free radical-induced 

polyunsaturated fatty acid peroxidation in cells (Kumar et 

al. 2017). Lipid peroxidation contributes to sperm plasma 

membrane damage. MDA content in seminal plasma was 

lower in highly fertile bulls than in subfertile bulls (Kumar 

et al. 2017). MDA accumulation correlated negatively with 

sperm motility and morphology in infertile patients, 

indicating oxidative damage to lipids that impairs sperm 

quality (Benedetti et al. 2012). 

TAC denotes the number of free radicals scavenged by 

a solution under investigation; as a result, it has been used 

to assess the antioxidant capacity of biological samples 

(Ghiselli et al. 2000). Infertile patients had lower TAC in 

semen than fertile men (Benedetti et al. 2012; Gupta et al. 

2020). In stallions, a positive correlation was found 

between progressive motility and seminal plasma TAC 

levels in both treated and control groups (Contri et al. 

2011). Furthermore, TAC and Vit E concentrations in the 

seminal plasma of infertile men were lower than in fertile 

men (Benedetti et al. 2012). 

 

Conclusion 
Zn, Se, and Vit E treatments enhance the antioxidant 

status of infertile camel serum and seminal plasma. This 

suggests that trace element supplementation may help with 

camel infertility, particularly idiopathic infertility. 
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