
  
Volume 14, Issue 2 (2026) pp. 227-238          DOI: 10.48309/IJABBR.2026.2071894.1664 

227 | P a g e  

  

Original Article 

 

Effect of Vitamin E –Selenium Administered During Estrus 

Synchronization on Antioxidant Activity, Hormonal Profile, 

and Lamb Rearing of Moghani Ewes  

Vahid Vahedi1, * | Morteza Behroozlak2 | Nemat Hedayat3  

1 Department of Animal Science, Moghan College of Agriculture and Natural Resources, 

University of Mohaghegh Ardabili, Ardabil, Iran 
2 Department of Animal Science, Faculty of Agriculture, Payame Noor University, 

Tehran, Iran 
3 Department of Animal Science, Faculty of Agriculture and Natural Resources, 

University of Mohaghegh Ardabili, Iran 

*Corresponding Author E-mail: vahediv@uma.ac.ir     

Submitted: 2025-09-16, Revised: 2025-10-22, Accepted: 2025-11-19 

Abstract 

The study was conducted with 200 mature, non-lactating ewes aged 2–5 years and weighing about 70 kg, 

during the non-breeding season under natural photoperiod conditions. In the control group, only estrus 

synchronization was performed. The second group received two intramuscular injections (5 mL total) of 

E-Se (selenium as sodium selenite at 0.5 mg/mL and vitamin E as DL-α-tocopheryl at 50 IU) on the days 

of sponge insertion and sponge removal. Estrus synchronization involved placing intravaginal sponges 

for 14 days, followed by 400 IU eCG at sponge withdrawal. Two days after sponge withdrawal, ewes were 

mated with fertile rams. Three weeks after ram exposure, 20 ewes from each group were randomly 

selected for blood sampling. Hormone concentrations and antioxidant activity were measured. After 

parturition, reproductive traits were recorded for each group. The results showed that there was no 

significant effect of E-Se on the Lamb body weight at birth, body weight at 90 days, total weight gain and 

average daily gain. In E-Se treated group, number of lambs/ewes was significantly different (P < 0.05) 

compared with control. Progesterone concentration in E-Se groups was greater (P < 0.05) than the 

control. E-Se supplementation exerts a significant (p < 0.05) increasing effect on serum triiodothyronine 

(T3) concentration and the ratio of T3/T4. Total antioxidant capacity 3 weeks after ram exposure was 

significantly higher (P < 0.05) in E-Se than control. A significant (p < 0.05) increase in serum glutathione 

peroxidase concentration was observed in ewes supplemented with E-Se compared with the control 

group. Selenium concentration of serum was significantly higher in group receiving E-Se three weeks 

after mating (P < 0.05). However, there were no significant differences in serum malondialdehyde, 

superoxide dismutase, and hemoglobin concentrations between the E-Se and control groups. In 

summary, administering vitamin E-Se enhanced reproductive efficiency, antioxidant status, and serum 

progesterone levels in estrus-synchronized Moghani ewes during the non-breeding season. 

Keywords: Antioxidant, Estrus Synchronization, Moghani Ewe, Progesterone, Vitamin E-Se. 

Introduction  

Livestock reproductive performance is 

influenced by four primary factors: genetic 

potential, environmental conditions, 

management practices, and nutritional status. 

Among these, nutrition is arguably the most 

influential because of its direct impact on 

reproduction. Inadequate nutrition not only 

suppresses performance below genetic 
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potential, but also worsens adverse 

environmental effects [1]. Nutrition influences 

every stage of the reproductive process from 

gametogenesis and follicular development to 

ovulation and steroidogenesis in females, 

which helps explain why reproduction is so 

closely tied to food availability [1]. 

Administering nutritional supplements during 

the flushing period often increases both 

ovulation and lambing rates across many ewe 

breeds [2]. Micronutrients including minerals 

and vitamins are a critical component of 

livestock diets and can enhance reproductive 

performance. Specifically, elements like 

cobalt, selenium, manganese, β-carotene, and 

various vitamins support ovarian 

steroidogenesis and improve overall 

reproductive outcomes [3]. 

During the pre-estrus phase, a rise in 

metabolic rate and enhanced steroidogenic 

activity drive greater production of reactive 

oxygen species (ROS) [4]. Moreover, the 

application of intravaginal devices such as 

sponges or CIDR for estrus synchronization 

has been associated with increased oxidative 

stress [5,6]. Elevated ROS concentrations 

during the peri-mating period have the 

potential to impair ovulation, compromise 

oocyte and embryo quality, and diminish 

progesterone (P4) synthesis by the corpus 

luteum [7]. Consequently, around mating and 

particularly when estrus synchronization is 

used, maintaining or enhancing the 

antioxidant status of ewes may be beneficial. 

Vitamin E and selenium are two crucial 

antioxidants that help prevent cellular damage 

from free radicals. Vitamin E is a lipid-soluble 

antioxidant that protects cell membranes by 

reducing lipid peroxidation, while selenium is 

a key component of glutathione peroxidase 

enzymes that catalyze the reduction of 

harmful peroxides [8]. Selenium also supports 

amino acid metabolism, normal fetal growth 

and development, optimal thyroid function, 

and immune system activity [9]. Additionally, 

vitamin E can influence ovulation rate and the 

survival of fetuses and embryos [10]. 

Deficiencies in vitamin E and selenium have 

been linked to impaired reproductive 

performance, increased incidence of retained 

fetal membranes, and higher perinatal 

mortality in sheep [11]. 

Numerous previous studies have 

demonstrated beneficial impacts of vitamin E-

Se supplementation on the reproductive traits 

[12,13]. In Yankasa ewes, combined vitamin E 

and selenium injections significantly 

increased estrus response, pregnancy rate, 

lambing rate, and lamb growth performance 

[14]. Similarly, supplementation with these 

antioxidants in Awassi ewes improved 

conception rates, lambing outcomes, and 

physiological parameters critical for 

reproductive efficiency [15]. Some studies also 

show that Se supplementation can increase 

lamb survival, birth weight, and weaning 

weight [16]. This study aimed to assess the 

impact of repeated vitamin E-Se injections, 

administered alongside an estrus 

synchronization protocol, on reproductive 

efficiency, antioxidant status, serum hormone 

profiles, and lamb growth parameters in 

Moghani ewes. 

Materials and Methods 

Location, Animal Management, and Treatments  

The current study was conducted in one of 

the smallholder flocks located in the village of 

Baqersali, Bilasuvar County, Ardabil Province, 

during the non-breeding season (March) 

under natural photoperiod conditions. All 

animal operations were carried out in 

compliance with protocols approved by the 

Research Ethics Committees of University of 

Mohaghegh Ardabili. Two hundred clinically 

non-pregnant, non-lactating and healthy 

Moghani ewes (2–5 years of age) with an 

average body weight 70 kg were divided into 

two groups (E-Se and control, n = 100). Ewes 

were balanced between groups for body 

weight, body condition score, and parity. The 



Vahedi et al.                                                                        Int. J. Adv. Biol. Biomed. Res. 2026, 14(2):227-238 
 

229 | P a g e  

 

body condition score of the ewes was between 

3.0 and 3.5 on a five-point scale, indicating 

they were in good condition. They were 

managed under typical nomadic system, with 

supplementary feeding during early 

pregnancy (200 g barley and alfalfa per day for 

each ewe) and then grazing on pasture alone 

until lambing. The males were separated from 

the females in individual pens 500 m away 

from the females. All ewes were ear-tagged for 

identification and recording, and both 

experimental groups received identical 

management, including nutrition and hygiene. 

Estrus was synchronized in all ewes according 

to the following program: intravaginal 

sponges containing progestagens (60 mg 

medroxyprogesterone acetate, Esponjavet®, 

Hipra, Spain) were inserted and maintained 

for 14 days. Upon sponge removal, each ewe 

received an intramuscular injection of 400 IU 

eCG (Folligon®; Intervet, Holland). The ewes 

were naturally mated using fertile Moghani 

rams (one ram per 10 ewes), which were 

introduced the day after the injection of eCG. 

The experimental groups consisted of a 

control and an E-Se injection treatment. The E-

Se group was received two intramuscular (5 

mL) injections of E-Se (0.5 mg/mL of selenium 

as sodium selenite and 50 IU of vitamin E as 

DL-α-tocopheryl; Erfan Darou Research, 

Tehran, Iran) on the days of sponging and 

sponge removal. Throughout the experimental 

period, all animals were provided with 

unrestricted access to feed and water. The 

dosage and timing of vitamin E-Se 

administration were determined based on the 

manufacturer's guidelines for the prevention 

of E-Se deficiency in sheep, as well as relevant 

findings documented in previous studies. 

Reproductive Performance and Rearing of 

Lambs  

After parturition, reproductive parameters 

were assessed within each experimental 

group. Lambing rate (lambs born/ewes 

joined), and lamb viability rate were recorded. 

Lambs were weighed at birth and every two 

weeks thereafter until weaning. Lambs were 

weaned and weighed at approximately 90 

days of age using an electronic scale to record 

final body weight. This was performed at 0700 

hours, prior to the daily feeding. For the 

calculation of average daily gain (ADG), total 

weight gain for the entire feeding period was 

divided by the number of days fed i.e. ([final 

BW-initial BW]/90).  

Blood Sampling and Analytical Methods 

At the onset of the trial, blood samples were 

randomly collected from 20 ewes per group 

via jugular venipuncture using 18-gauge 

needles into non-heparinized tubes. The 

samples were left undisturbed at ambient 

temperature for 2 hours to allow clot 

formation, followed by centrifugation at 3,000 

× g for 20 minutes to isolate the serum. Serum 

samples were preserved at −20 °C for 

hormonal and antioxidant assays. Moreover, 

whole blood samples were collected from the 

jugular vein into sterile EDTA tubes and 

subsequently stored at −20 °C for the 

quantification of superoxide dismutase (SOD), 

glutathione peroxidase (GPx), and hemoglobin 

(Hb) levels. Blood samples were collected at 

two time points: prior to intravaginal sponge 

insertion and three weeks following ram 

exposure. The hormones estradiol-17β, 

progesterone, T3, and T4 concentrations were 

quantified by enzyme-linked immunosorbent 

assay (ELISA) method, using commercial kits 

(estrogen: Monobind No. 4925-300A; 

progesterone: Monobind No. 4825-300A; 

triiodothyronine (T3) and thyroxine (T4): 

Pishtaz TEB Diagnostics No. 14003), with 

measurements read on ELISA reader 

(Hiperion Microplate Reader, Germany). 

Intra-assay coefficients of variation for the T3, 

T4, estrogen and progesterone assays were 

7.4%, 5.4%, 0.13% and 0.42%, respectively. 

The malondialdehyde (MDA) concentrations 

were determined by a colorimetric 

thiobarbituric acid (TBA) assay, following the 



Vahedi et al.                                                                        Int. J. Adv. Biol. Biomed. Res. 2026, 14(2):227-238 
 

230 | P a g e  

 

Esterbauer and Cheeseman [17] protocol. 

Thiobarbituric acid reactive substances 

(TBARS), produced as by-products of lipid 

peroxidation and detectable by TBA, were 

quantified in serum. Total antioxidant capacity 

(TAC), superoxide dismutase (SOD) activity, 

and glutathione peroxidase activity (GPx) 

were quantified using a commercial kit 

(Randox, Crumlin, UK). The absorbance was 

recorded by a spectrophotometer (T80 

UV/VIS PG Instruments Ltd, UK) at the 

wavelengths recommended by the kit. 

Hemoglobin levels (Hb) were measured using 

the cyanmethaemoglobin method as 

described by Cannan (1958). Serum selenium 

levels were measured following sample 

preparation via microwave digestion using the 

ETOS 1 advanced system (Milestone, Italy), in 

accordance with the methodology outlined by 

Hefnawy et al. [18]. Selenium stabilization was 

achieved with a Pd+Mg(NO3)2 modifier as 

described by Zanão et al. [19], and Se was 

quantified by atomic absorption 

spectrophotometry (Unicam Atomic 

Absorption Spectrometer Model SOLAAR M5, 

UK).  

Statistical Analysis 

 Reproductive data were evaluated using 

the Proc Genmod procedure within a 

completely randomized design in SAS version 

9.2. Comparisons of lambing rates were 

performed through the Chi-Square test. Data 

related to lamb body weight, serum hormone 

concentrations, and antioxidant activity were 

analyzed using the General Linear Model 

(GLM) procedure in SAS. Statistical 

significance was established at P < 0.05. 

Baseline blood samples collected prior to 

intravaginal sponge insertion were used as 

covariates in analyses of hormonal profiles 

and antioxidant activity three weeks after ram 

exposure. 

Results 

Reproductive Traits and Production 

Performance of Lambs 

The effects of E-Se on reproductive traits 

and lamb performance are presented in Table 

1.  

Table 1 Effects of vitamin E-Se injection in estrus-synchronized ewes on production performance of lambs 

up to 90 days of age 

Performance of lambs 
Experimental treatments SEM P-value 

Control E-Se   

Number of mated ewes 100 100 - - 

Number of lambs born 82 111 - - 

Number of survived lambs 75 106 - - 

Lamb viability (%) 91.5 95.5 - 0.18 

Number of lambs/ewes 0.82b 1.11a 0.06 0.02 

Lamb live weight at birth (kg) 3.81 3.94 0.12 0.37 

Lamb live weight at day 90 (kg) 17.3 18.6 0.94 0.25 

Total weight gain (kg) 13.5 14.7 0.55 0.12 

Average daily gain (g) 151.4 164.8 4.71 0.09 

a,b Means with different superscript letters in rows are significantly different, P < 0.05. 

Lamb viability: survived lambs/lambs born alive × 100

The lambing rate in the group treated with 

vitamin E-Se was significantly higher (P < 

0.05) than that observed in the control group 

(1.11 vs. 0.82, respectively). The percentage of 
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lamb viability in the group receiving vitamin 

E-Se did not differ significantly (P > 0.05) from 

that of the control group (95.5% vs. 91.5%, 

respectively). Findings indicated that 

administration of vitamin E-Se did not 

produce a statistically significant impact on 

lamb birth weight, weight at 90 days, overall 

weight gain (from birth to weaning), and 

average daily gain (P > 0.05). 

Hormonal Profile  

The effects of vitamin E-Se injection on 

hormonal profile in estrus-synchronized ewes 

are presented in Table 2. Administration of 

vitamin E-Se did not result in a significant 

alteration in estradiol-17β levels compared to 

the control group (P > 0.05). Progesterone 

concentration in E-Se groups was greater (P < 

0.05) than the control (5.48 vs. 4.15 ng/mL, 

respectively). The statistical analysis revealed 

that the mean serum T3 concentration was 

significantly (P < 0.05) higher in treatment 

group as compared to the control (1.81 vs. 

1.34 nmol/l, respectively), but there were no 

significant treatment effects on serum T4 

levels (P > 0.05; Table 2). The supplemented 

group exhibited a significantly reduced serum 

T4/T3 ratio (P < 0.05) compared to the control 

group (40.76 vs. 52.47, respectively; Table 2).  

Antioxidant Activity and Selenium 

Concentration 

Table 3 shows the effects of vitamin E-Se 

injection on antioxidant activity and selenium 

concentration in estrus-synchronized ewes. 

Although plasma malondialdehyde (MDA) 

levels and indicators of oxidative stress were 

not significantly influenced by the 

experimental treatments (P > 0.05), a 

decreasing trend was observed in the E-Se 

treated group relative to the control (P = 0.08; 

1.94 vs. 2.45 nmol/mL, respectively). Total 

antioxidant capacity was significantly (P = 

0.01) higher in the treatment group (605.70 

μmol/mL) compared to the control (518.31 

μmol/mL). Superoxide dismutase levels were 

not significantly affected by vitamin E-Se 

injection (P > 0.05), a tendency toward 

elevated SOD levels was observed in the E-Se 

treated ewes relative to the control group (P = 

0.07; 1446.28 vs. 1254.06 U/gHb, 

respectively). The glutathione peroxidase 

concentration of ewes was significantly higher 

(P = 0.03) in the treatment group than in the 

control group (79.18 vs. 62.24 IU/gHb, 

respectively). No statistically significant 

difference was observed between groups in 

hemoglobin concentration (P > 0.05). In ewes 

that received vitamin E-Se, Se levels were 

greater (P < 0.05) than in control group (2.10 

vs 1.27 μmol/l) on the three weeks after ram 

exposure (Table 3).  

Table 2 Effects of vitamin E-Se injection on hormonal profile in estrus-synchronized ewes 

Hormonal profile 
Experimental treatments SEM P-value 

Control ESe   

Estradiol-17β (pg/mL) 8.12 8.75 0.64 0.25 

Progesterone (ng/mL) 4.15b 5.48a 0.32 0.01 

T3 (nmol/L) 1.34b 1.81a 0.09 0.02 

T4 (nmol/L) 70.28 73.50 3.23 0.32 

T4/T3 52.47b 40.76a 2.84 0.008 

T3: Triiodothyronine; T4: Thyroxine 

a,b Means with different superscript letters in rows are significantly different, P < 0.05
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Table 3 Effects of vitamin E-Se injection on antioxidant activity and selenium concentration in estrus-

synchronized ewes 

Parameters 
Experimental treatments SEM P-value 

Control E-Se   

MDA (nmol/mL) 2.45 1.94 0.27 0.08 

TAC (μmol/mL) 518.31b 605.70a 28.13 0.01 

SOD (U/gHb) 1254.06 1446.28 92.73 0.07 

GPx (IU/gHb) 64.24b 79.18a 5.36 0.03 

Hb (g/dL) 13.82 14.55 0.91 0.25 

Selenium (μmol/L) 1.27b 2.10a 0.08 0.001 

MDA: Malondialdehyde; TAC: total antioxidant capacity; SOD: superoxide dismutase; GPx: glutathione 

peroxidase; Hb: hemoglobin. 
a,b Means with different superscript letters in rows are significantly different, P < 0.05.

Discussion 

In the present study, the significant 

increase in lambing rate observed in the 

vitamin E-Se treated group compared to the 

control group indicates a positive effect of 

antioxidant supplementation on reproductive 

efficiency in estrus-synchronized ewes. This 

finding aligns with previous studies 

demonstrating that vitamin E and selenium 

supplementation can enhance fertility 

outcomes by mitigating oxidative stress 

during critical reproductive phases. Vitamin E 

functions as a cellular antioxidant protecting 

lipid membranes from peroxidative damage, 

while selenium acts as an essential cofactor for 

glutathione peroxidase, an enzyme critical in 

detoxifying reactive oxygen species that 

otherwise impair folliculogenesis, ovulation, 

and corpus luteum function [12,13]. The lamb 

viability percentage was higher in the E-Se 

group, despite no significant difference being 

observed in the statistical analysis. This 

suggests that while antioxidant 

supplementation may contribute to slightly 

improved neonatal survival, other factors such 

as maternal care, environmental conditions, 

and genetic traits significantly influence lamb 

viability and may have overshadowed 

differences in this case. Similar observations 

were reported by studies in Yankasa and 

Awassi sheep, where selenium and vitamin E 

improved reproductive rates but neonatal 

mortality differences were non-significant 

[14,15]. Selenium has been reported to 

improve uterine function and increase ovarian 

activity by reducing the incidence of ovarian 

cysts and enhancing uterine health, which in 

turn leads to an increased estrus rate [20]. It 

has been shown that selenium, by increasing 

the number of ovarian follicles and promoting 

nitric oxide production, enhances the 

stimulatory effect of gonadotropins on 

follicles. Additionally, selenium contributes to 

sperm transport and fertilization through 

increased myometrium and oviduct 

contractions, ultimately reducing the number 

of anestrous ewes [21]. The impact of vitamin 

E on ovulation rate and embryo-fetal survival 

has also been demonstrated in previous 

studies. Protection of gonadotropin receptors 

against oxidative damage can lead to 

enhanced estrogen secretion, and 

consequently improved fertility [22]. The 

increased lambing rate has been attributed to 

the stimulation of follicular growth and 

development and the associated rise in 

estrogen secretion following selenium 

treatment, which triggers strong positive 

feedback inducing a surge of luteinizing 

hormone (LH) [22]. These researchers 

concluded that ewes supplemented with 

selenium exhibited higher lambing 

percentages and greater lamb production 

efficiency compared to control groups [22]. In 

a study involving selenium and vitamin E 

deficient ewes, supplementation resulted in 
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increased lambing rates and twinning rates, as 

well as a reduction in anestrous ewes [23]. 

Furthermore, injectable barium selenate 

supplementation in ewes was reported to 

increase both the number of lambs born and 

their birth weights, while reducing embryonic 

mortality compared to controls [24]. Despite 

numerous reports indicating the positive 

effects of selenium and vitamin E on 

reproductive parameters, some investigations 

have found that supplementation with these 

nutrients does not produce significant 

changes in reproductive parameters. For 

instance, a study examining the effects of E-Se 

on Karacabey Merino ewes with low fertility 

found no significant differences among 

treatment groups in lambing rate, birth weight 

of lambs, and abortion rate [20]. In the 

experiment where female goats were 

administered 0.06 and 0.125 mg of selenium 

and 0.18 and 1.17 IU of vitamin E around the 

time of mating, no effects were observed on 

twinning rates, lamb production efficiency, 

and sex ratio [25]. Additionally, another study 

reported that three injections of vitamin E-

selenium during estrus synchronization in 

Mehraban ewes did not influence fertility, 

prolificacy, lambing rate and lamb survival 

[12]. In this experiment, there was no 

significant influence of E-Se treatment on lamb 

birth weight or the production performance of 

lambs. However, lambs born to the group 

receiving vitamin E-selenium numerically 

exhibited higher average daily weight gain 

(Table 1). An association between low birth 

weight and reduced serum selenium 

concentration during early pregnancy has 

been reported [26]. It has been demonstrated 

that selenoproteins enhance the conversion of 

T4 to T3, thereby influencing maternal and 

fetal metabolism, ultimately leading to 

increased fetal weight [27]. Consistent with 

the results of the present study, several 

previous investigations have reported no 

significant effect of vitamin E-Se injection on 

lamb birth weight [10,20,22]. The average 

daily gain of lambs in group E-Se was 

increased by 164.8 g and in control group by 

151.4 g per day. Vitamin E and Se injection 

results in higher colostrum concentrations of 

these elements, and 1 month after parturition 

the treated ewes still have a higher milk 

concentration of these elements, therefore 

showing a 1-month carry-over effect [16]. In 

this study, the serum progesterone 

concentration three weeks after ram exposure 

was significantly increased in vitamin E-Se 

treatment compared to the control (Table 2). 

A previous study by Yildiz et al. [28] indicated 

that administering vitamin E-Se immediately 

prior to synchronization enhanced conception 

rate, antioxidant capacity, and plasma P4 

concentration in cattle. Additionally, Kamada 

[29] reported that dietary supplementation 

with 0.5 ppm Se led to elevated plasma P4 

levels in postpartum dairy cows. Farahavar et 

al. [12] also found that in vitamin E-Se 

supplemented ewes, the serum P4 levels were 

elevated in supplemented animals compared 

to those without supplementation, consistent 

with the findings of the present study. 

Progesterone is essential for fetal transfer 

from the oviduct to the uterus and for 

implantation, concurrently promoting 

increased endometrial thickness, histotroph 

secretion, and reduced uterine contractility 

[30]. It prepares the uterus for embryo 

implantation and supports pregnancy by 

supplying fetal nutrition. Across mammals, 

embryo loss during early gestation ranges 

from approximately 25% to 55%, with the 

majority attributed to corpus luteum (CL) 

dysfunction and insufficient progesterone 

production [30]. Reactive oxygen species 

(ROS) increase prostaglandin F2α (PGF2α) 

synthesis, and elevated PGF2α concentrations 

can stimulate luteolysis and fetal loss [31]. 

ROS induce damage to luteinizing hormone 

(LH) receptors and impair the mitochondrial 

transport of cholesterol, thereby inhibiting 

progesterone biosynthesis [32]. Selenium 

enhances glutathione peroxidase (GPX) 
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activity in follicular fluid and reduces ROS 

levels [31]. A significant association exists 

between selenium-dependent glutathione 

peroxidase activity (specifically GPX-3) and 

the luteal capacity for progesterone 

production by the CL [32]. During luteal 

regression, an accumulation of hydrogen 

peroxide (H₂O₂) and lipid peroxides occurs 

within the corpus luteum, whereas 

antioxidant vitamins have been shown to 

mitigate ROS induced damage in cultured rat 

luteal cells [33]. Consequently, the antioxidant 

effect of E-Se on peroxide production could 

contribute to maintaining CL function. The 

present data demonstrated that the vitamin E-

Se supplement groups had higher serum 

concentrations of T3 than the control group. 

This result is in agreement with other studies 

[34,35]. Many investigators agree with the 

present results and confirm the importance of 

Se in thyroid hormone metabolism in ewes 

[34]. Selenium is needed for the hepatic 

conversion of T4 to T3 and that type I 

iodothyronine deiodinase, identified as a 

selenocysteine containing enzyme, catalyzes 

deiodination of T4 to biologically active 

thyroid hormone T3. In this study, selenium 

supplementation also significantly influenced 

the T4/T3 ratio, resulting in lower values in 

supplemented lambs. It is known that 

selenium deficiency decreases hepatic 5′-

deiodinase activity [35]. The reduced T4 to T3 

ratio observed in the supplemented groups 

suggests an enhancement of 5′-deiodinase 

activity due to selenium supplementation. 

However, Kumar et al. [36] reported no 

changes in serum T3 and T4 levels, or T4/T3 

ratios with supplementation of 0.15–0.3 mg 

Se/kg DM in lambs. Conversely, Rock et al. [37] 

found that dietary selenium in pregnant ewes 

increased plasma T3 and T4 concentrations 

but did not affect the T3 to T4 ratio, nor did 

selenium treatment alter thyroid hormone 

levels in newborn lambs. The results of 

current experiment demonstrate that the 

vitamin E-Se injection in estrus-synchronized 

ewes significantly enhanced their TAC and 

GSH-Px activity. These findings are consistent 

with previous studies reporting that vitamin E 

and selenium supplementation improve 

antioxidant status by elevating enzymatic 

antioxidants such as GSH-Px, which plays a 

pivotal role in detoxifying peroxides and 

limiting oxidative damage during the 

reproductive period [12,38]. The antioxidant 

synergy of vitamin E, a lipid-soluble scavenger 

of ROS, and selenium, an essential cofactor for 

GSH-Px, likely contributed to the observed 

enhancement of TAC [39]. Although 

malondialdehyde (MDA) levels did not show a 

statistically significant decrease, the observed 

downward trend is consistent with other 

studies in which oxidative stress markers 

diminished or remained stable after 

antioxidant supplementation [40]. The 

tendency for increased SOD further 

complements the antioxidant system's 

improvement, indicating a broader enzymatic 

response. Vitamin E is commonly recognized 

for its role in fertility and participates in 

numerous selenium-dependent biological 

processes. Selenium contributes to the 

preservation of vitamin E levels and supports 

its stability within the plasma [41]. Vitamin E, 

a vital fat-soluble antioxidant in biological 

tissues, functions as a frontline defense 

against lipid peroxidation by scavenging free 

radicals and safeguarding cell membranes 

during the early phases of oxidative damage. 

Selenium plays a pivotal metabolic role in 

mammals through its incorporation into the 

active site of the selenoenzyme GSH-Px. Both 

selenium and vitamin E are essential 

micronutrients that function cooperatively, 

modulating a wide range of physiological 

processes, notably reproductive function [42]. 

Maintaining a balanced oxidative status is 

crucial during estrus synchronization and 

early pregnancy, as oxidative stress can 

compromise follicular development, 

fertilization, and embryo survival. The 

elevated GSH-Px levels in E-Se treated ewes 
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indicate improved cellular defense against 

oxidative stress, which may support better 

reproductive outcomes and fetal development 

[38]. The significant increase in plasma 

selenium after treatment confirms its 

bioavailability and incorporation, which is 

necessary for optimal selenoprotein function, 

including GSH-Px activity. The elevation of 

plasma selenium levels in treated ewes three 

weeks after ram exposure further supports 

efficient selenium uptake and its integration 

into antioxidant defense systems. Although 

superoxide dismutase (SOD) activity did not 

reach statistical significance, the observed 

trend toward higher SOD in the supplemented 

group indicates a favorable modulation of 

enzymatic antioxidants. The significant 

elevation in selenium aligns with findings 

from previous investigations [25,43]. In 

contrast, the administration of vitamin E-Se 

injections immediately following mating failed 

to elevate blood selenium concentrations in 

does [25] and during estrus synchronization 

and early pregnancy in ewes [15]. Variability 

among individual animals and potential 

confounding factors including nutritional 

status, parity, and environmental stressors 

should be accounted for in the interpretation 

of the results. The data imply that selenium 

incorporation into selenoproteins may occur 

efficiently in treated animals, reinforcing 

cellular defense mechanisms against oxidative 

stress. 

Conclusion 

It is concluded that the injections of vitamin 

E-Se in estrus-synchronized Moghani ewes on 

the days of sponge insertion and sponge 

withdrawal improved their reproductive 

performance by increasing lambing rate. 

Additionally, E-Se treatment improved 

antioxidant capacity and selenium levels in the 

ewes. Serum progesterone levels were 

significantly elevated post-mating, indicating 

a positive influence on luteal function. These 

findings suggest that administering vitamin E-

Se during estrus synchronization could 

enhance reproductive outcomes in ewes 

under field conditions. 

Conflict of Interest 

 The authors declared no conflicts of interest 

in this work. 

Authors' Contributions 

 Conceptualization: Vahid Vahedi; 

methodology: Vahid Vahedi and Morteza 

Behroozlak; statistical data analysis: Nemat 

Hedayat; investigation, Vahid Vahedi and 

Morteza Behroozlak; writing—original draft 

preparation: Vahid Vahedi; writing—review 

and editing: Vahid Vahedi, Morteza 

Behroozlak, and Nemat Hedayat; supervision: 

Vahid Vahedi; funding acquisition: Vahid 

Vahedi and Morteza Behroozlak. All authors 

have read and agreed to the published version 

of the manuscript. 

ORCID 

Vahid Vahedi 

https://orcid.org/0000-0001-5678-6995  

Morteza Behroozlak 

https://orcid.org/0009-0003-9019-7483  

Nemat Hedayat 

https://orcid.org/0000-0002-6802-6739    

References 

[1] Scaramuzzi, R.J., Campbell, B.K., Downing, J.A., 

Kendall, N.R., Khalid, M., Muñoz-Gutiérrez, M., 

Somchit, A., A review of the effects of 

supplementary nutrition in the ewe on the 

concentrations of reproductive and metabolic 

hormones and the mechanisms that regulate 

folliculogenesis and ovulation rate. Reproduction 

Nutrition Development, 2006, 46(4), 339-354. 

[2] Naqvi, S., Soren, N., Karim, S., Effect of 

concentrate supplementation on performance, 

ovarian response, and some biochemical profile of 

malpura ewes. Tropical Animal Health and 

Production, 2011, 43(5), 905-913. 

https://orcid.org/0000-0001-5678-6995
https://orcid.org/0009-0003-9019-7483
https://orcid.org/0000-0002-6802-6739
https://rnd.edpsciences.org/articles/rnd/abs/2006/05/r6402/r6402.html
https://rnd.edpsciences.org/articles/rnd/abs/2006/05/r6402/r6402.html
https://rnd.edpsciences.org/articles/rnd/abs/2006/05/r6402/r6402.html
https://rnd.edpsciences.org/articles/rnd/abs/2006/05/r6402/r6402.html
https://rnd.edpsciences.org/articles/rnd/abs/2006/05/r6402/r6402.html
https://link.springer.com/article/10.1007/s11250-011-9782-8
https://link.springer.com/article/10.1007/s11250-011-9782-8
https://link.springer.com/article/10.1007/s11250-011-9782-8
https://link.springer.com/article/10.1007/s11250-011-9782-8


Vahedi et al.                                                                        Int. J. Adv. Biol. Biomed. Res. 2026, 14(2):227-238 
 

236 | P a g e  

 

[3] Harrison, J.H., Hancock, D.D., Conrad, H., 

Vitamin E and selenium for reproduction of the 

dairy cow. Journal of Dairy Science, 1984, 67(1), 

123-132. 

[4] Agarwal, A., Gupta, S., Sharma, R.K., Role of 

oxidative stress in female reproduction. 

Reproductive Biology and Endocrinology, 2005, 

3(1), 28. 

[5] Kuru, M., Ögün, M., Oral, H., Kükürt, A., Makav, 

M., Kulaksız, R., The use of controlled internal drug 

release for synchronization augmented oxidative 

and nitrosative stress and leptin levels in georgian 

goats. J Cell Neurosci Oxid Stress, 2016, 8(1), 541-

542. 

[6] Martinez-Ros, P., Lozano, M., Hernandez, F., 

Tirado, A., Rios-Abellan, A., López-Mendoza, M.C., 

Gonzalez-Bulnes, A., Intravaginal device-type and 

treatment-length for ovine estrus synchronization 

modify vaginal mucus and microbiota and affect 

fertility. Animals, 2018, 8(12), 226. 

[7] Al-Gubory, K.H., Fowler, P.A., Garrel, C., The 

roles of cellular reactive oxygen species, oxidative 

stress and antioxidants in pregnancy outcomes. 

The International Journal of Biochemistry & Cell 

Biology, 2010, 42(10), 1634-1650. 

[8] Surai, P.F., Cardoso, D., Selenium in feed: 

Organic selenium concept development and its 

applications. Selenium in Ruminant Nutrition and 

Health, 2024, 329. 

[9] Gavidel, N., Seifdavati, J., Abdibenemar, H., 

SeyedSharifi, R., The effect of colloid and micelles 

vs. Inorganic forms of nano-selenium on 

performance, health, growth factors, and some 

blood parameters of holstein calves. International 

Journal of Advanced Biological and Biomedical 

Research, 2025, 13, 284-298.  

[10] El-Shahat, K., Abdel Monem, U., Effects of 

dietary supplementation with vitamin E and/or 

selenium on metabolic and reproductive 

performance of egyptian baladi ewes under 

subtropical conditions. World Applied Sciences 

Journal, 2011, 12(9), 1492-1499. 

[11] Samimi, A.S., Nazifi, S., Asadi, Z., Bakhshaei, F., 

Farhang, A., Karamizadeh, F., Aghamiri, S.M., Effects 

of vitamin E/selenium and ad3e on progesterone, 

antioxidant enzymes and pregnancy rate of 

laparoscopic artificial insemination in sheep. 

Research Journal of Livestock Science, 2023, 

36(138), 77-86. 

[12] Farahavar, A., Rostami, Z., Alipour, D., Ahmadi, 

A., The effect of pre-breeding vitamin e and 

selenium injection on reproductive performance, 

antioxidant status, and progesterone 

concentration in estrus-synchronized mehraban 

ewes. Tropical Animal Health and Production, 

2020, 52(4), 1779-1786. 

[13] Vahedi, V., Mabodi, S., Yalchi, T., Ansari, M., The 

effect of vitamin e and selenium injection on the 

reproductive performance, birth weight and some 

blood metabolites in estrus-synchronized moghani 

ewes. Journal of Animal Production, Print ISSN: 

2008-6776., Online ISSN: 2382-994X, 2023, 25(4), 

473-483. 

[14] Musa, S.I., Bitto, I.I., Ayoade, J.A., Oyedipe, O.E., 

Effects of vitamin e and selenium on fertility and 

lamb performance of yankasa sheep. Open Journal 

of Veterinary Medicine, 2018, 8(09), 167. 

[15] Awawdeh, M., Eljarah, A., Ababneh, M., 

Multiple injections of vitamin e and selenium 

improved the reproductive performance of estrus-

synchronized awassi ewes. Tropical Animal Health 

and Production, 2019, 51(6), 1421-1426. 

[16] Gabryszuk, M., Klewiec, J., Effect of injecting 2-

and 3-year-old ewes with selenium and selenium–

vitamin e on reproduction and rearing of lambs. 

Small Ruminant Research, 2002, 43(2), 127-132. 

[17] Esterbauer, H., Cheeseman, K.H., [42] 

Determination of aldehydic lipid peroxidation 

products: Malonaldehyde and 4-hydroxynonenal. 

Methods in Enzymology, 1990, 186, 407-421. 

[18] El-Ghany-Hefnawy, A., López-Arellano, R., 

Revilla-Vázquez, A., Ramírez-Bribiesca, E., Tórtora-

Pérez, J., The relationship between fetal and 

maternal selenium concentrations in sheep and 

goats. Small Ruminant Research, 2007, 73, 174-

180. 

[19] Zanao, R.A., Barbosa Jr, F., Souza, S.S., Krug, F.J., 

Abdalla, A.L., Direct determination of selenium in 

whole blood by electrothermal atomic absorption 

spectrometry using w–rh-coated platform and co-

injection of rh as thermal stabilizer. Spectrochimica 

Acta Part B: Atomic Spectroscopy, 2002, 57(2), 291-

301. 

[20] Koyuncu, M., Yerlikaya, H., Effect of selenium-

vitamin e injections of ewes on reproduction and 

growth of their lambs. South African Journal of 

Animal Science, 2007, 37(4), 233-236. 

[21] Basini, G., Tamanini, C., Selenium stimulates 

estradiol production in bovine granulosa cells: 

Possible involvement of nitric oxide☆. Domestic 

Animal Endocrinology, 2000, 18(1), 1-17. 

https://www.sciencedirect.com/science/article/pii/S0022030284812758
https://www.sciencedirect.com/science/article/pii/S0022030284812758
https://link.springer.com/article/10.1186/1477-7827-3-28
https://link.springer.com/article/10.1186/1477-7827-3-28
https://unis.kafkas.edu.tr/yayin-detay/2_CJSnDpa_11/the-use-of-controlled-internal-drug-release-for-synchronization-augmented-oxidative-and-nitrosative-stress-and-leptin-levels-in-georgian-goats
https://unis.kafkas.edu.tr/yayin-detay/2_CJSnDpa_11/the-use-of-controlled-internal-drug-release-for-synchronization-augmented-oxidative-and-nitrosative-stress-and-leptin-levels-in-georgian-goats
https://unis.kafkas.edu.tr/yayin-detay/2_CJSnDpa_11/the-use-of-controlled-internal-drug-release-for-synchronization-augmented-oxidative-and-nitrosative-stress-and-leptin-levels-in-georgian-goats
https://unis.kafkas.edu.tr/yayin-detay/2_CJSnDpa_11/the-use-of-controlled-internal-drug-release-for-synchronization-augmented-oxidative-and-nitrosative-stress-and-leptin-levels-in-georgian-goats
https://www.mdpi.com/2076-2615/8/12/226
https://www.mdpi.com/2076-2615/8/12/226
https://www.mdpi.com/2076-2615/8/12/226
https://www.mdpi.com/2076-2615/8/12/226
https://www.sciencedirect.com/science/article/abs/pii/S1357272510001962
https://www.sciencedirect.com/science/article/abs/pii/S1357272510001962
https://www.sciencedirect.com/science/article/abs/pii/S1357272510001962
https://books.google.com/books?hl=en&lr=&id=_10IEQAAQBAJ&oi=fnd&pg=PA329&dq=Surai+PF,+Cardoso+D.+Selenium+in+feed:+organic+selenium+concept+development+and+its+applications.+Selenium+in+ruminant+nutrition+and+health.+2024+May+21%3B329.&ots=JHavGeP9On&sig=Ci7YtDnKLrtuFwCNe9tJeIAyCOI#v=onepage&q&f=false
https://books.google.com/books?hl=en&lr=&id=_10IEQAAQBAJ&oi=fnd&pg=PA329&dq=Surai+PF,+Cardoso+D.+Selenium+in+feed:+organic+selenium+concept+development+and+its+applications.+Selenium+in+ruminant+nutrition+and+health.+2024+May+21%3B329.&ots=JHavGeP9On&sig=Ci7YtDnKLrtuFwCNe9tJeIAyCOI#v=onepage&q&f=false
https://books.google.com/books?hl=en&lr=&id=_10IEQAAQBAJ&oi=fnd&pg=PA329&dq=Surai+PF,+Cardoso+D.+Selenium+in+feed:+organic+selenium+concept+development+and+its+applications.+Selenium+in+ruminant+nutrition+and+health.+2024+May+21%3B329.&ots=JHavGeP9On&sig=Ci7YtDnKLrtuFwCNe9tJeIAyCOI#v=onepage&q&f=false
https://www.ijabbr.com/article_719486.html
https://www.ijabbr.com/article_719486.html
https://www.ijabbr.com/article_719486.html
https://www.ijabbr.com/article_719486.html
https://idosi.org/wasj/wasj12(9)/19.pdf
https://idosi.org/wasj/wasj12(9)/19.pdf
https://idosi.org/wasj/wasj12(9)/19.pdf
https://idosi.org/wasj/wasj12(9)/19.pdf
https://idosi.org/wasj/wasj12(9)/19.pdf
https://asj.areeo.ac.ir/article_129346_en.html
https://asj.areeo.ac.ir/article_129346_en.html
https://asj.areeo.ac.ir/article_129346_en.html
https://asj.areeo.ac.ir/article_129346_en.html
https://link.springer.com/article/10.1007/s11250-019-02183-8
https://link.springer.com/article/10.1007/s11250-019-02183-8
https://link.springer.com/article/10.1007/s11250-019-02183-8
https://link.springer.com/article/10.1007/s11250-019-02183-8
https://link.springer.com/article/10.1007/s11250-019-02183-8
https://jap.ut.ac.ir/article_94779_en.html?lang=fa
https://jap.ut.ac.ir/article_94779_en.html?lang=fa
https://jap.ut.ac.ir/article_94779_en.html?lang=fa
https://jap.ut.ac.ir/article_94779_en.html?lang=fa
https://jap.ut.ac.ir/article_94779_en.html?lang=fa
https://www.scirp.org/journal/paperinformation?paperid=87327
https://www.scirp.org/journal/paperinformation?paperid=87327
https://link.springer.com/article/10.1007/s11250-019-01826-0
https://link.springer.com/article/10.1007/s11250-019-01826-0
https://link.springer.com/article/10.1007/s11250-019-01826-0
https://www.sciencedirect.com/science/article/abs/pii/S0921448802000056
https://www.sciencedirect.com/science/article/abs/pii/S0921448802000056
https://www.sciencedirect.com/science/article/abs/pii/S0921448802000056
https://www.sciencedirect.com/science/chapter/bookseries/abs/pii/007668799086134H
https://www.sciencedirect.com/science/chapter/bookseries/abs/pii/007668799086134H
https://www.sciencedirect.com/science/chapter/bookseries/abs/pii/007668799086134H
https://www.cabidigitallibrary.org/doi/full/10.5555/20073251774
https://www.cabidigitallibrary.org/doi/full/10.5555/20073251774
https://www.cabidigitallibrary.org/doi/full/10.5555/20073251774
https://www.sciencedirect.com/science/article/abs/pii/S0584854701003913
https://www.sciencedirect.com/science/article/abs/pii/S0584854701003913
https://www.sciencedirect.com/science/article/abs/pii/S0584854701003913
https://www.sciencedirect.com/science/article/abs/pii/S0584854701003913
https://www.ajol.info/index.php/sajas/article/view/4095
https://www.ajol.info/index.php/sajas/article/view/4095
https://www.ajol.info/index.php/sajas/article/view/4095
https://www.sciencedirect.com/science/article/abs/pii/S0739724099000594
https://www.sciencedirect.com/science/article/abs/pii/S0739724099000594
https://www.sciencedirect.com/science/article/abs/pii/S0739724099000594


Vahedi et al.                                                                        Int. J. Adv. Biol. Biomed. Res. 2026, 14(2):227-238 
 

237 | P a g e  

 

[22] Sánchez, J., Jiménez, A., Regodón, S., Andrés, S., 

Inhibitory effect of selenium supplementation on 

the reproductive performance in synchronized 

merino sheep at range conditions in a selenium‐

deficient area. Reproduction in Domestic Animals, 

2008, 43(3), 328-332. 

[23] Hemingway, R., Parkins, J., Ritchie, N., 

Enhanced reproductive performance of ewes given 

a sustained-release multi-trace element/vitamin 

ruminal bolus. Small Ruminant Research, 2001, 

39(1), 25-30. 

[24] Munoz, C., Carson, A., McCoy, M., Dawson, L., 

Irwin, D., Gordon, A., Kilpatrick, D., Effect of 

supplementation with barium selenate on the 

fertility, prolificacy and lambing performance of 

hill sheep. Veterinary Record, 2009, 164(9), 265-

271. 

[25] Ramírez-Bribiesca, J., Tórtora, J., Huerta, M., 

Hernández, L., López, R., Crosby, M., Effect of 

selenium-vitamin e injection in selenium-deficient 

dairy goats and kids on the mexican plateau. 

Arquivo Brasileiro de Medicina Veterinária e 

Zootecnia, 2005, 57, 77-84. 

[26] Pieczyńska, J., Grajeta, H., The role of selenium 

in human conception and pregnancy. Journal of 

trace Elements in Medicine and Biology, 2015, 29, 

31-38. 

[27] Pappas, A., Zoidis, E., Surai, P., Zervas, G., 

Selenoproteins and maternal nutrition. 

Comparative Biochemistry and Physiology Part B: 

Biochemistry and Molecular Biology, 2008, 151(4), 

361-372. 

[28] Yıldız, A., Balikçi, E., Gürdoğan, F., Effect of 

injection of vitamin e and selenium administered 

immediately before the ovsynch synchronization 

on conception rate, antioxidant activity and 

progesterone levels in dairy cows. Firat Universitesi 

Saglık Bilimleri Dergisi, 2015, 29, 183-186.  

[29] Kamada, H., Effects of selenium-rich yeast 

supplementation on the plasma progesterone 

levels of postpartum dairy cows. Asian-

Australasian Journal of Animal Sciences, 2016, 

30(3), 347. 

[30] Cam, M.A., Kuran, M., GnRH agonist treatment 

on day 12 post-mating to improve reproductive 

performance in goats. Small Ruminant Research, 

2004, 52(1-2), 169-172. 

[31] Lekatz, L., Caton, J., Taylor, J., Reynolds, L., 

Redmer, D., Vonnahme, K., Maternal selenium 

supplementation and timing of nutrient restriction 

in pregnant sheep: Effects on maternal endocrine 

status and placental characteristics. Journal of 

Animal Science, 2010, 88(3), 955-971. 

[32] Zagrodzki, P., Ratajczak, R., Selenium status, 

sex hormones, and thyroid function in young 

women. Journal of Trace Elements in Medicine and 

Biology, 2008, 22(4), 296-304. 

[33] Carlson, J.C., Sawada, M., Boone, D.L., Stauffer, 

J.M., Stimulation of progesterone secretion in 

dispersed cells of rat corpora lutea by antioxidants. 

Steroids, 1995, 60(3), 272-276. 

[34] Abou-Zeina, H., Hamam, A., Effect of parental 

administration of vitamin e and or selenium on 

health and reproductive function of ewes fed on 

marginal deficient diets. Egyptian Journal of Basic 

and Applied Physiology, 2002, 1, 205-223. 

[35] Alimohamady, R., Aliarabi, H., Bahari, A., 

Dezfoulian, A.H., Influence of different amounts and 

sources of selenium supplementation on 

performance, some blood parameters, and nutrient 

digestibility in lambs. Biological Trace Element 

Research, 2013, 154(1), 45-54. 

[36] Kumar, N., Garg, A., Dass, R., Chaturvedi, V., 

Mudgal, V., Varshney, V., Selenium 

supplementation influences growth performance, 

antioxidant status and immune response in lambs. 

Animal Feed Science and Technology, 2009, 153(1-

2), 77-87. 

[37] Rock, M., Kincaid, R., Carstens, G., Effects of 

prenatal source and level of dietary selenium on 

passive immunity and thermometabolism of 

newborn lambs. Small Ruminant Research, 2001, 

40(2), 129-138. 

[38] Jung, D., Kim, D., Beak, S., Cho, I., Hong, S., Lee, 

J., Lee, J., Kim, H., Malekkhahi, M., Baik, M., Effects of 

vitamin e and selenium administration on 

transportation stress in pregnant dairy heifers. 

Journal of Dairy Science, 2023, 106(12), 9576-

9586. 

[39] Mahmood, N., Hameed, A., Hussain, T., Vitamin 

e and selenium treatment alleviates saline 

environment‐induced oxidative stress through 

enhanced antioxidants and growth performance in 

suckling kids of beetal goats. Oxidative Medicine 

and Cellular Longevity, 2020, 2020(1), 4960507. 

[40] Nurlatifah, A., Astuti, D.A., Herdis, H., 

Arifiantini, I., Pamungkas, F.A., Santoso, S., Diapari, 

D., Sitaresmi, P.I., Setiatin, E.T., Diansyah, A.M., 

Mitigating heat stress in garut lambs: Synergistic 

effects of lemuru fish oil, vitamin e, and selenium 

on antioxidant defense, hematology, and 

https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2007.00904.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2007.00904.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2007.00904.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2007.00904.x
https://www.sciencedirect.com/science/article/abs/pii/S0921448800001759
https://www.sciencedirect.com/science/article/abs/pii/S0921448800001759
https://www.sciencedirect.com/science/article/abs/pii/S0921448800001759
https://bvajournals.onlinelibrary.wiley.com/doi/abs/10.1136/vr.164.9.265
https://bvajournals.onlinelibrary.wiley.com/doi/abs/10.1136/vr.164.9.265
https://bvajournals.onlinelibrary.wiley.com/doi/abs/10.1136/vr.164.9.265
https://bvajournals.onlinelibrary.wiley.com/doi/abs/10.1136/vr.164.9.265
https://www.scielo.br/j/abmvz/a/NtpVMT79tJrkGsxcsBVr7fr/?lang=en
https://www.scielo.br/j/abmvz/a/NtpVMT79tJrkGsxcsBVr7fr/?lang=en
https://www.scielo.br/j/abmvz/a/NtpVMT79tJrkGsxcsBVr7fr/?lang=en
https://www.sciencedirect.com/science/article/abs/pii/S0946672X14001345
https://www.sciencedirect.com/science/article/abs/pii/S0946672X14001345
https://www.sciencedirect.com/science/article/abs/pii/S1096495908002157
https://www.cabidigitallibrary.org/doi/full/10.5555/20163070405
https://www.cabidigitallibrary.org/doi/full/10.5555/20163070405
https://www.cabidigitallibrary.org/doi/full/10.5555/20163070405
https://www.cabidigitallibrary.org/doi/full/10.5555/20163070405
https://www.cabidigitallibrary.org/doi/full/10.5555/20163070405
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.16.0372
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.16.0372
https://www.animbiosci.org/journal/view.php?doi=10.5713/ajas.16.0372
https://www.sciencedirect.com/science/article/abs/pii/S0921448803002013
https://www.sciencedirect.com/science/article/abs/pii/S0921448803002013
https://www.sciencedirect.com/science/article/abs/pii/S0921448803002013
https://academic.oup.com/jas/article-abstract/88/3/955/4740606
https://academic.oup.com/jas/article-abstract/88/3/955/4740606
https://academic.oup.com/jas/article-abstract/88/3/955/4740606
https://academic.oup.com/jas/article-abstract/88/3/955/4740606
https://www.sciencedirect.com/science/article/abs/pii/S0946672X08000655
https://www.sciencedirect.com/science/article/abs/pii/S0946672X08000655
https://www.sciencedirect.com/science/article/abs/pii/S0946672X08000655
https://www.sciencedirect.com/science/article/abs/pii/0039128X9400053F
https://www.sciencedirect.com/science/article/abs/pii/0039128X9400053F
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Abou-Zeina+HAA%2C+Hamam+AM.+Effect+of+parental+administration+of+vitamin+E+and%2For+selenium+on+health+and+reproductive+function+of+ewes+fed+on+marginal+deficient+diets.+Egyptian+Journal+of+Basic+and+Applied+Physiology.+2002%3B1%3A205-223.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Abou-Zeina+HAA%2C+Hamam+AM.+Effect+of+parental+administration+of+vitamin+E+and%2For+selenium+on+health+and+reproductive+function+of+ewes+fed+on+marginal+deficient+diets.+Egyptian+Journal+of+Basic+and+Applied+Physiology.+2002%3B1%3A205-223.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Abou-Zeina+HAA%2C+Hamam+AM.+Effect+of+parental+administration+of+vitamin+E+and%2For+selenium+on+health+and+reproductive+function+of+ewes+fed+on+marginal+deficient+diets.+Egyptian+Journal+of+Basic+and+Applied+Physiology.+2002%3B1%3A205-223.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Abou-Zeina+HAA%2C+Hamam+AM.+Effect+of+parental+administration+of+vitamin+E+and%2For+selenium+on+health+and+reproductive+function+of+ewes+fed+on+marginal+deficient+diets.+Egyptian+Journal+of+Basic+and+Applied+Physiology.+2002%3B1%3A205-223.&btnG=
https://link.springer.com/article/10.1007/s12011-013-9698-4
https://link.springer.com/article/10.1007/s12011-013-9698-4
https://link.springer.com/article/10.1007/s12011-013-9698-4
https://link.springer.com/article/10.1007/s12011-013-9698-4
https://www.sciencedirect.com/science/article/abs/pii/S0921448801001675
https://www.sciencedirect.com/science/article/abs/pii/S0921448801001675
https://www.sciencedirect.com/science/article/abs/pii/S0921448801001675
https://www.sciencedirect.com/science/article/abs/pii/S0921448801001675
https://www.sciencedirect.com/science/article/abs/pii/S0921448801001675
https://www.sciencedirect.com/science/article/abs/pii/S0921448801001675
https://www.sciencedirect.com/science/article/abs/pii/S0921448801001675
https://www.sciencedirect.com/science/article/pii/S0022030223006021
https://www.sciencedirect.com/science/article/pii/S0022030223006021
https://www.sciencedirect.com/science/article/pii/S0022030223006021
https://onlinelibrary.wiley.com/doi/full/10.1155/2020/4960507
https://onlinelibrary.wiley.com/doi/full/10.1155/2020/4960507
https://onlinelibrary.wiley.com/doi/full/10.1155/2020/4960507
https://onlinelibrary.wiley.com/doi/full/10.1155/2020/4960507
https://onlinelibrary.wiley.com/doi/full/10.1155/2020/4960507
https://veterinaryworld.org/Vol.18/August-2025/7.php
https://veterinaryworld.org/Vol.18/August-2025/7.php
https://veterinaryworld.org/Vol.18/August-2025/7.php


Vahedi et al.                                                                        Int. J. Adv. Biol. Biomed. Res. 2026, 14(2):227-238 
 

238 | P a g e  

 

physiological responses. Veterinary World, 2025, 

18(8), 2230. 

[41] Hamam, A., Abou-Zeina, H., Effect of vitamin e 

and selenium supplements on the antioxidant 

markers and immune status in sheep. Journal of 

Biological Sciences, 2007, 7, 870-878.  

[42] Smith, O., Akinbamijo, O., Micronutrients and 

reproduction in farm animals. Animal Reproduction 

Science, 2000, 60, 549-560. 

[43] Abdel-Raheem, S., Mahmoud, G., Senosy, W., 

El-Sherry, T., Influence of vitamin e and selenium 

supplementation on the performance, 

reproductive indices and metabolic status of ossimi 

ewes. Slovenian Veterinary Research, 2019, 

56(Suppl 22), 353-363. 

 
How to cite this article:  
V. Vahedi, M. Behroozlak, N. Hedayat. Effect of Vitamin E –Selenium Administered 
During Estrus Synchronization on Antioxidant Activity, Hormonal Profile, and Lamb 
Rearing of Moghani Ewes. International Journal of Advanced Biological and Biomedical 
Research, 2026, 14(2), 227-238. 
DOI: https://doi.org/10.48309/ijabbr.2026.2071894.1664 
Link: https://www.ijabbr.com/article_732072.html 

 

Copyright © 2026 by authors and SPC (Sami Publishing Company) + is an open access article 

distributed under the Creative Commons Attribution License(CC BY) license 

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

https://veterinaryworld.org/Vol.18/August-2025/7.php
https://www.cabidigitallibrary.org/doi/full/10.5555/20073270656
https://www.cabidigitallibrary.org/doi/full/10.5555/20073270656
https://www.cabidigitallibrary.org/doi/full/10.5555/20073270656
https://www.sciencedirect.com/science/article/abs/pii/S0378432000001147
https://www.sciencedirect.com/science/article/abs/pii/S0378432000001147
https://journals.uni-lj.si/slovetres/article/view/24818
https://journals.uni-lj.si/slovetres/article/view/24818
https://journals.uni-lj.si/slovetres/article/view/24818
https://journals.uni-lj.si/slovetres/article/view/24818
https://doi.org/10.48309/ijabbr.2026.2071894.1664
https://www.ijabbr.com/article_732072.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

