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SUMMARY 
 
 This study was performed to investigate the effect of antioxidants supplementation, i.e., vitamin E, selenium 
(Se) and zinc sulfate administration on metabolic status, biochemical and reproductive performance of 
Aberdeen Angus cows under hot conditions. Sixteen cows were used and divided randomly into four equal 
groups (four cows each) and each group was treated for 21 successive days. The first group served as a control. 
The second group was injected vitamin E and Se at rate of 15ml / head / twice a week (E Sel group) The third 
group was supplemented with 200 mg/head/ daily zinc sulphate (Zinc group). Whereas, the fourth one was 
supplemented with 200 mg/head/ daily zinc sulphate in combination with vitamin E and Sel at rate of 15ml / 
head / 15day. Metabolic and antioxidant parameters were measured on a weekly basis for 21 days from the 
start of treatment until the end of synchronized ultrasonographic estrous cycle. Ultrasonographic examination 
of follicular number and size was carried out during estrous cycle every three days.  Results showed that 
number of all types of ovarian follicles was high in all treated groups compared to control group. Moreover, 
number of services per conception recorded higher (P<0.05) values in control group (1.8) compared to treated 
groups (1.3). Furthermore, glucose concentration (mg/dl) was high (P<0.05) in zinc group (66.67 ± 5.31) 
compared to sel zinc group (58.64 ± 4.87) and control group (55.31 ± 5.09) during week 2 post-treatment. 
Moreover, non-esterified fatty acids (µmol/l) concentration illustrated lower (P<0.05) value in all treatment 
groups than control group at weeks 2, 3, 4, 5, 6, and 7 post-treatment. Glutathione peroxidase concentration 
(GSH, U/g Hb) and total antioxidant capacity (TAC, mmol/l) were significantly (P<0.05) higher in all treatment 
groups than that of control group. From the present result it can be concluded that vitamin E, selenium and zinc 
could improve reproductive performance, metabolic profiles and antioxidant capacity under subtropical heat 
stress in Aberdeen Angus cows. 
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INTRODUCTION 
 
 The general characteristic of subtropical climate 
is directly hot dry summer and mild scanty rain 
winter. The spring and autumn seasons are usually 
hot and dry. Thus, the reproductive and productive 
are greatly hampered. Surrounding temperature, 
radiant energy, relative humidity and airstream speed 
are all elements that influence the extent of heat 
stress (De Rensis and Scaramuzzi, 2003). Therefore, 
heat stress (HS) gives rise to more conditions than 
those in the animal thermal neutral zone. The 
temperature-humidity index (THI) is used widely in 
hot areas worldwide to evaluate the effect of heat 
stress on cows (Fuquay, 1981 and Senosy and Osawa 
2013). One of the main factors contributing to low 
fertility in cows is heat stress during the hottest 
season leading to economic losses in dairy industry 
(Turk et al., 2015). High-temperature environment 
could adversely affect conception rates in cows 

which are conceived during the summer months 
(Turk et al., 2015). In such condition, heat stress can 
alter fertility directly by impairing cellular function 
of reproductive cells. Also, heat stress can indirectly 
affect reproduction through reduced feed intake with 
subsequent alterations in energy balance (Wolfenson 
et al., 2000). Generally, during heat stress, cows have 
reduced appetite and low dry matter intake which 
prolongs the period of negative energy balance 
(NEB), Baumgard and Rhoads, (2013). Directly, heat 
stress influences follicular development, follicular 
waves, steroidogenic activity of theca and granulose 
cells as well as development and function of corpus 
luteum with a decreased progesterone production 
(Wilson et al. 1998 and Wolfenson et al. 2002). Low 
progesterone secretion during the luteal phase can 
alter oocyte maturation with consequent implantation 
failure and early embryonic death (Guzeloglu et al., 
2001). In addition, heat stress reduced antioxidant 
activity and caused oxidative stress (Padilla et al., 
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2006). Also, decreased feed intake during heat stress 
causes less frequency of the luteinizing hormone 
pulse, resulting in longer follicular waves with 
emergence of smaller dominant follicles (Ronchi et 
al., 2001 and Sartori et al., 2002). Thus, heat-stressed 
cows have a higher number of services per 
conception and lower conception rate (Lucy, 2001). 
 Reactive oxygen species (ROS) production during 
oxygen metabolism has required the elaboration of 
antioxidant defenses that can effectively trap reactive 
intermediates before causing oxidation to 
macromolecules or to reduce biomolecule that 
already have been oxidized (Sordillo and Aitken, 
2009). Earlier reports defined antioxidants as any 
substance that delays, prevents or removes oxidative 
damage to target molecules (Halliwell and 
Gutteridege, 2007). Antioxidant defenses are varied, 
can be either synthesized in vivo or derived from the 
diet and are localized transiently throughout tissues 
and different cell types.  Both selenium and vitamin 
E function to protect biological membranes from 
oxidative degeneration. Vitamin E and the selenium-
containing enzyme glutathione peroxidase (GSHpx) 
are a vital part of the antioxidant system present in all 
cells (Scherf et al., 1996). Vitamin E and Se are 
essential components of the antioxidant defense 
system and play an important role in growth 
performance, the immune function, reproductive 
performance of animals through their participation in 
critical enzymatic reactions (Aghwan et al., 2016 and 
Maraba et al., 2018).  

The aims of the present study were to 
characterize metabolic status, ovarian activity and 
reproductive performance of Aberdeen Angus during 
summer heat season and to evaluate the impact of 
some antioxidant’s supplementation as selenium, 
Vitamin E and zinc for alleviating such stress in cows 
during the stressful hot condition in Egypt. 

 
MATERIALS AND METHODS 
 
Experimental design:      
 This study was executed at the farm of the 
Department of Animal Production, Faculty of 
Agriculture, New Valley University, El Kharga city 
(25°26′N and 30°32′E) throughout the heat stress 
period from July through August 2017 were used in 

the experiment. The average ambient temperature 
and relative humidity were recorded at 10.00 am and 
2.00 pm by using mini- maximum thermometer. 
Then the minimum and maximum averages of 
temperatures – humidity index (THI) . values were 
calculated by using the equation according to Mader, 
Davis et al. (2006). 
THI = [0.8 × air temperature] + [(%relative 
humidity/100) × (air temperature−14.4)] + 46.4. 
 A total number of sixteen multiparous non-
milking cycling Aberdeen Angus cows (3-4 years of 
age and body weight range of 460-520 kg) were used 
in the present study. Cows were healthy and free of 
bovine viral diarrhea (BVD) virus and infectious 
bovine rhinotracheitis/infectious pustular 
vulvovaginitis (IBR/ IPV) virus. Estrus was 
synchronized in cows by two intramuscular injection 
of 25 mg dinoprost (Lutalyse, Pfizer manufacturing, 
Purts, Belgium) 11 days a part. The animals were 
divided randomly in to four equal groups (four 
animals each group). Vitamin E and selenium (E Sel 
group), zinc sulphate (Zinc group) , vitamin E and 
selenium plus zinc sulphate (E Sel zinc group) were 
administered  ten days before to onset of 
synchronization protocol till dinoprost second 
injection (21 days treatment period). All cows were 
fed on basal diet which was formulated according to 
NRC, (2000) for Beef cattle.  The basal diet consists 
of 40% wheat straw and 60% concentrate fed 
mixture.  
 E Sel group were treated with combination of 
selenium and vitamin E. Each cow injected with 25 
mg sodium selenite and 2250 mg vitamin E two 
times/week for three weeks (Each 1ml of Vitesel® 
contains vitamin E, 150 mg acetate and 1.67mg 
sodium selenite). The average length between two 
successive injections was three days. Zinc group 
supplemented daily with zinc sulphate 200mg/heed 
for three weeks while Sel zinc group was fed daily 
with zinc sulphate 200mg/head and injected with 15 
ml viteselen two times per week for three weeks. 
Control cows were fed a basal diet without any 
supplementation. Ingredients of concentrate feed 
mixture presented in Table (1). The chemical 
composition of concentrate feed mixture and wheat 
straw are shown in Table (2). 
 

 
Table 1. Ingredients of concentrate feed mixture 

Items (%) % concentrate mixture 

Yellow Corn   55.0 

Wheat  bran 21.5 

Soybean  meal 20.0 

Limestone  1.5 

Dicalcium  phosphate 0.5 

Yeast  0.2 

Bicarbonate   0.3 

Sodium chloride  1.0 
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Table 2. Chemical composition of concentrate mixture and wheat straw (on DM basis) 
Item DM OM CP CF Fat Ash NFE 

Concentrate mixture 88.76 93.79 15.76 14.12 2.39 6.21 61.52 

Wheat straw 90.35 89.05 1.79 38.71 1.12 10.95 47.43 
DM: Dry Matter, CP: Crude Protein, CF: Crude Fiber, NFE: Nitrogen Free Extract 
 

Ultrasonographic examination of ovarian function 
and reproductive performance traits :  
 The ovarian structures were investigated through 
transrectal ultrasonography by a real-time B-mode 
mobile US unit with a 5 ⁄ 7.5-MHz linear array 
transducer (ECM, Noveko International, Inc., 
Angouleˆme, France). The US equipment was 
supplied with image freeze and electronic caliper 
functions for taking measurements. The animals were 
caliper by the same operator every three days from 
the day of estrus (day 0) till the next estrus at days 0, 
3, 6, 9, 12, 15 18 and 0.  Estrus was detected in 
combination with ultrasonography and by a teaser 
bull with cows during the experimental period.  
Follicles were defined as non-echogenic rounded 
structures with a clear demarcation between the 
follicular wall and antrum. A corpus luteum (CL) 
was defined as a grainy echogenic structure that had 
a well-defined border with the less echogenic ovarian 
stroma, and in some corpora lutea, there was a non-
echodense lacuna (Sheldon et al., 2002). The 
maximum diameter of each structure was measured 
using the electronic calliper. When the image of the 
structure being scanned was not circular, the diameter 
was estimated by averaging two dimensions at 90º 
(Sheldon and Dobson, 2000). The animal considered 
ovulated when an ovulatory follicle (10–23 mm) 
detected in the preceding examination disappeared 
with the formation of ovulation depression and 
assured by the formation of a CL in the subsequent 
examination. Ovarian follicles were counted and 
classified according to their diameter into small (<5 
mm), medium (5–8 mm), large (9-12) and ovulatory 
follicles (>12 mm). The diameter of corpus luteum 
and size of largest follicle (mm) were recorded.  
 Cows showed estrus signs after synchronization 
had been mated with proven fertile bull at the 
appropriate time (12 hrs after the appearance of 
estrus signs) for two successive estruses till 
pregnancy occur. Number of services per conception, 
first service conception rate and conception rate were 
calculated. 
 

Blood sampling and plasma analysis: 
 Blood samples were collected from each cow 
through jugular venipuncture early morning into 10-
mL heparinized tubes. The samples were centrifuged 
at 2000×g for 30 min to obtain plasma at the onset of 
treatment (1) and then once a week till the end of the 
synchronized estrous cycle (six weeks) with 
collectively seven samples per cow during the 
experimental period. The samples were stored at −20 
°C until analysis. Stored plasma samples were 
analyzed for total protein (TP), glucose (GLU), urea 
nitrogen (UN), total cholesterol and triglycerides 
calorimetrically by using commercial test kits and 

using a UV spectrophotometer (Optizen 3220 UV, 
Mecasys Co. Ltd, Korea). Non esterified fatty acids 
(NEFA) were assayed using ELISA kits supplied by 
Glory Science and conducted in 96-well microplates 
and read using a microplate reader (Semi Automated 
ELISA System, Sunrise Absorbance Reader, 
811004450, TECAN).  
 Total antioxidant capacity (TAC) and antioxidant 
glutathione (GSH) were analyzed calorimetrically 
using ready-made kits according to the instructions in 
the enclosed pamphlet of the producing company.  
Progesterone and estradiol levels were determined 
using ELISA. The range of the standards used was 
0.5 to 50.0 ng/mL. Assay sensitivity was 0.22 ng ⁄ ml, 
and a 50% effective dose (ED50) was 1.4 ng ⁄ ml. 
Intra- and interassay coefficients of variation were 
5.2 and 10.4%, respectively.  

 

Statistical analysis: 
 The data were analyzed using a completely 
randomized design with the GLM procedure of the 
statistical program SAS/STAT 9.1 (SAS 2004). The 
differences among treatments were tested using 
Duncan's Multiple Rang test (Duncan 1955). The 
model used was Yij=U+Aj+Eij 
Where; Yij = Observation traits, U = overall mean, 
Aj= Experimental treatment, Eij = Random error.  
 Differences between treatment means regarding 
emergence and maximum size of the ovulatory 
follicles and blood metabolites were determined by 
independent t-test. Conception rate and service per 
conception were tested using Chi square test. 
Analysis of variance with repeated measurements of 
general linear model were used to investigate the 
influence of time on each group. Probability values 
of less than 0.05 (P<0.05) were considered 
significant. Results are expressed as means±SE.    
 
RESULTS 
 

Climatic conditions:  
 The average ambient temperature during the 
experimental period ranged from 25.2 to 30.3 C at 
10 am and ranged from 38.3 to 45ºC at 2:00 pm. 
While, the respective average of RH was 10% and 
25%. The average values of THI were between 69.04 
to 74.14 at 10.00 am and between 79.43 to 85.46 at 
02:00 pm during the whole experimental period. 
According to the THI values, it is clear that the 
animals suffered from heat stress during the 
experimental period, specially at evening. 
   
Ovarian activity and reproductive performance: 

Figure (1A), indicated that number of small 
follicles (< 5mm) was higher (P<0.05) in treated 
groups as compared with control cows during days 
nine, 15 and 18 of estrous cycle. At day 15 post-
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estrus, number of small follicles in E sel zinc group 
(5.33 ± 0.23) was high (P <0.05) compared to E sel 
group (4.31 ± 0.33) and zinc group (3.67 ± 0.19). 
Medium sized follicles (5 – 8 mm) were higher 
(P<0.05) in E sel zinc group treated cows than that of 
untreated cows during days 3, 6, 9, 12, 18 of estrous 
cycle and estrus (Fig. 1B). Furthermore, large 

follicles were higher (P<0.05) in E Sel zinc treated 
cows when compared to control one during days 9, 
12, 15 of estrous cycle and estrus period (Fig. 1C). 
Large dominant follicles (>12 mm) number was 
significantly (P<0.05) high in E sel zinc group than 
untreated cows at days 12 and 15 of estrous cycle and 
during estrus period (Fig. 1D). 

 

  

  

Fig 1. Number of small follicles (< 5 mm, A), Medium sized follicles (5 -8 mm, B), large follicles (9 – 12 
mm, C) and Ovulatory follicles (>12 mm, D) in control      E selenium       zinc       and selenium Zinc 
treated cows during estrous cycle  

In Table (3), first service conception rate, second 
service conception rate and overall conception rate 
were significantly (P<0.05) higher in treated groups 
when compared to control cows. Moreover, number 
of services per conception was high (P<0.05) in 
control group (2.3) if compared to treated groups 
(1.3). Estradiol concentration (pg/ml) during detected 
estrus was higher (P<0.05) in E Sel group 

(22.01±0.11) than that of control (19.73 ± 0.26) and 
was (21.28±0.07) in zinc groups, respectively (Table, 
2). Moreover, corpus luteum size (mm) was higher 
(P<0.05) in E sel zinc group than that of other treated 
animals. Accordingly, progesterone concentration 
(ng/ml) was high (P<0.05) in E sel zinc group (13.71 
± 0.06) if compared to control (12.48 ± 0.09), E sel 
group (13.28 ± 0.09) and Zn group (12.99 ± 0.06). 

Table 3. Reproductive performance of control and treatment Aberdeen Angus cows (mean ± SE) 
Item Control cows Selenium group Zinc group Sel & Zinc group 
First service conception rate % 25 (1/4)b 75 (3/4)a 75 (3/4)a 75 (3/4)a 
Second service conception rate% 66.7(2/3)b 100(1/1)a 100(1/1)a 100(1/1)a 
Over all conception  rate % 75 (3/4) b 100(4/4) a 100(4/4) a 100(4/4) a 
Number of services per conception 2.3 (9/4)a 1.3 (5/4)b 1.3 (5/4)b 1.3( 5/4)b 
Estradiol concentration during 
estrus (pg/ml) 

19.73 ± 0.26a 22.01±0.11b 21.28±0.07c 21.57±0.07bc 

Corpus luteum size (mm) during 
Day 12 midestrus 

22.20 ± 0.31a 24.90 ± 0.38b 23.87 ± 0.12b 27.50 ± 0.40c 

Progesterone (ng/ml)during Day 
12 midestrus 

12.48 ± 0.09a 13.28 ± 0.09b 12.99 ± 0.06b 13.71 ± 0.06c 

Values in the same row with different superscripts (a, b, c, d) are significant different (P<0.05) 

 

A B 

C D 
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Metabolic and biochemical parameters: 
 In Fig. (2), blood glucose concentration (mg/dl) 
was high (P<0.05) in zinc group (66.67 ± 5.31) in 
comparison with E sel zinc (58.64 ± 4.87) and 
control groups (55.31 ± 5.09) during week two post 
treatment. At week three, glucose concentration was 
higher (P<0.05) in E sel zinc group than that of other 
treatments and control. Zinc and E Sel groups had 
high (P<0.05) blood glucose concentration during 
weeks seven and seven when compared to control 
cows (Fig. 2).  Furthermore, data in Fig. (2) showed 
that total proteins concentration (g/l) was higher 
(P<0.05) in zinc group than control group at week 5, 
6 and 7 post treatment. Both concentrations of blood 
urea nitrogen (mg/dl) and triglycerides (mmol/l) in 

all treatment groups including E sel, zinc and sel zinc 
were low (P<0.05) if compared to control cows at 
weeks 2, 3, 4, 6 and 7 post treatment (Fig. 3).  

Results in Fig. (4) presented that total cholesterol 
concentration (mg/dl) was high (P<0.05) in all 
treatment groups when compared to control at weeks 
5, 6 and 7 post treatment (Fig. 4). Moreover, non-
esterified fatty acids (µmol/l) concentration was 
lower (P<0.05) in all treatment groups than control at 
weeks 2, 3, 4, 5, 6, and 7 post treatment (Fig. 4). 
Also, data in Fig. (4) showed that E sel group had 
lowest (P<0.05) concentration of NEFAs at week 6 
and 7 post treatment if compared to E sel, zinc and 
control groups.  

 

  
Fig 2. Concentration of blood glucose (mg/ l) and total proteins (g/l) in control       E selenium        zinc       

and selenium Zinc       treated cows   

 
Fig 3. Concentration of blood urea nitrogen  (mg/ dl) and triglycerides  (mmol/l ) in control      E selenium        
zinc       and selenium Zinc     treated cows        
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Fig 4. Concentration of total cholesterol  (mg/ dland Non estrified fatty acids  (NEFA, µmol/l ) in control 
E selenium        zinc       and selenium  Zinc       treated cows   
 
Oxidant and Antioxidant biomarkers: 

In Fig. (5), plasma glutathione peroxidase 
concentration (GSH, U/g Hb) was significantly 
(P<0.05) higher in all treatment groups than that of 

control cows. Total antioxidant capacity (TAC, 
mmol/l) concentration was high (P<0.05) in all 
treatment groups if compared to control (Fig. 5). 

 

  

Fig 5. Concentration of reduced glutathione (GSH, u/g Hb) and total antioxidant capacity (TAC, mmol/l) 
in control       E selenium        zinc       and selenium  Zinc      treated cows        
 
DISCUSSION 
 
 Previous reports stated that selenium had 
antioxidant activity (Gong and Xiao, 2016) and zinc 
helped to alleviate heat stress (Sheikh et al., 2017). In 
the present work, selenium, vitamin E and zinc could 
improve metabolic and reproductive parameters in 
Aberdeen Angus cows under heat stress. Earlier 
reports found that mineral and vitamin E 
supplementation during per parturient improved 
reproductive performance (Khan et al., 2015). 
Furthermore, Campbell and Miller (1998) stated that 
supplementation with vitamin E and Zn improved 
reproductive performances for dairy cows. 
Supplementation with selenium, Vitamin E or zinc 
decreased number of services per conception. These 
results are concomitant to earlier reports (Arechiga et 
al., 1994, Kommisrud et al., 2005, Sattar et al., 2007 
and  Bayril et al., 2015) stating that supplementation 
of selenium and vitamin E decrease number of 

services per conception and increased pregnancy rate. 
Current research concluded that vitamin E and 
selenium and supplementation of zinc sulphate in 
Aberdeen Angus cows increased conception rate. The 
present results are concomitant with the previous 
studies. They stated that pregnancy rate increased 
after supplementation with vitamin E and selenium in 
crossbred cows (Hemingway 2003, Mavi et al., 2006 
and Khatti et al., 2017). Higher conception rate may 
be due to the effect of selenium on establishment of 
ova and sperm transport (Hemingway, 2003) and 
improvement of fertilization rate that could be 
observed with vitamin E and selenium 
supplementation in cattle (Segerson et al., 1981). 
Earlier reports supported the importance of selenium 
and Zn and Mn as their deficiency have been linked 
to abnormal estrus cycles, impaired ovulation and 
decreased conception rates (Underwood, 1981 and 
Hostetler et al., 2003), Concomitantly, Ahola et al., 
(2004) also found that cows received trace minerals 
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(Zn, Cu and Mn) had higher pregnancy rates than 
non-supplemented cows.  Goat receiving Zinc oxide 
showed higher pregnancy rate (Kundu et al., 2014) 
who reported that inclusion of 50, 100, and 150 ppm 
Zn increased pregnancy rates compared to controls. 
Improvement of reproductive performances in dairy 
cows supplemented with Zn had reported by 
Manspeaker et al. (1987). This may be due to 
increase plasma β-carotene level that correlates 
directly to the improved conception rates and 
embryonic development (Hayat et al., 2010). 
 Feeding trace elements increased ovarian activity 
in dairy cows (Boland, 2003). Estradiol concentration 
was high in all treatment groups if compared to 
control. Antioxidants play a role in gonadotrophic 
hormone receptors protection form oxidation with 
subsequent elevation of estrogen secretion (Sergerson 
et al., 1980) which is important for follicular 
development. Zinc has a key role in the physiology of 
the reproductive system (Hafiez et al., 1990). It is 
known that zinc deficiency particularly in the diet 
leads to hypogonadism (Nishi, 1996). Om and Chun 
(1996) showed that zinc deficiency led to an 
inhibition in LH and estrogen levels. An inspiring 
clue of the relation between zinc and female 
reproductive system is that estradiol and progesterone 
receptors obtained from calf uterus were bound to 
iminodiacetate-sepharose chelate colons that 
contained zinc (Vallee and Falchuk, 1993).  
Moreover, zinc was a significant stimulator in 
estradiol synthesis is a remarkable finding supporting 
the relation found between zinc and estrogen 
(Humeny et al.,1999). Ultrasonic examination of 
ovarian activity of Aberdeen Angus cows showed a 
significant difference found among different groups 
regarding the population of small, medium and large 
follicles. The lowest population of follicles found in 
this category was for control. The 
requirement/involvement of antioxidants is evident as 
a protective effect of retinol on oocytes during heat 
stress (Lawrence et al., 2004). Manspeaker et al. 
(1987) found that supplementation of dairy heifers 
with Cu, Zn, Mn, Fe and Mg (chelated form) 
exhibited higher number of mature follicles 30–80 
days post-partum. On the other hand, follicular and 
corpus luteum development were not influenced by 
trace mineral administration while it might increase 
pregnancy rate in cows (González-Maldonado et al., 
2017). 
 Regarding to vitamin E, there was little 
information about its effect on corpus luteum 
functionality. In earlier reports, steroid 
concentrations were reduced during heat stress in 
lactating cows (Wilson et al., 1998). Theca and 
granulosa cell viability were affected by heat stress 
and reduced steroid concentration resulting in low 
androstenedione and estradiol production due to low 
androgen substrate and aromatase activity 
(Wolfenson et al., 2000). Vierk et al. (1998) 
demonstrated that vitamin E supplementation 
protects the corpus luteum from apoptosis. In the 
present work, a significant increase (P<0.05) of 

progesterone hormone level in Aberdeen Angus cows 
treated with antioxidant compared with control 
group. These results agree with Yildiz et al. (2015) 
who found that there was a significant increase in 
progesterone in dairy cows that injected with vitamin 
E and selenium compered to control. Earlier reports 
concluded that lower progesterone in hot months 
might be due to indirect effect of increase ambient 
temperature that lead to fluctuation in LH level, 
which has primary stimulation effect on progesterone 
secretion in domestic animals (Bohr and Dial, 1982). 
Moreover, zinc plays an important role in regulating 
progesterone production by luteal cells via 
involvement of super oxide dismutase (Sales et al., 
2011). Zinc is involved in the reorganization of 
ovarian follicles which are the source of 
progesterone. This occurs through the involvement of 
metalloproteinase-2 (MMP-2) enzyme, which is a 
member of zinc end peptidase family (Gottsch et al., 
2000). 
 Selenium and zinc supplementation increased 
blood glucose concentration in treatment cows. These 
results agreed with those reported by Alhidary et al. 
(2015) concluding that serum concentrations of 
glucose increased in sheep fed diets supplemented 
with selenium and vitamin E. On the other hand, 
Mudgal et al. (2012) and Abdelrahman et al. (2017) 
found that there was no difference in blood glucose 
level between treatment and control animals. 
Contrary to our observations, a declined plasma 
glucose level was described in buffalo calves 
supplemented with Se (Singh et al., 2002). Selenium 
and zinc supplementation elevated total cholesterol 
concentration. The current results agree with earlier 
studies showing that supplementation of vitamin E 
and vitamin E + selenium increased significantly 
cholesterol concentration compared to un-
supplemented groups (Avei et al., 2000 and Nayyar 
et al., 2003).  Higher levels of NEFA are indicative 
of the increasing lipid reserve depletion due to 
increased energy demand and this was coincided with 
the findings of Avci and Kizil (2013) in transition 
cows.  Furthermore, the increased NEFA in control 
group indicate the ability of the body to utilize fat 
stores for energy responds quickly and dramatically 
under heat stress in control cows. NEFA 
concentration in summer increased at calving and 
remained increased from 2 to 8 weeks post-partum 
(Turk et al., 2015). It can therefore be assumed that 
vitamin E, selenium and zinc supplementation may 
help to improve energy balance in Aberdeen Angus 
cows. 
 Plasma metabolites concentration and the plasma 
total antioxidant status were greatest in cows 
receiving Se, vitamin E and zinc supplements 
(Alhidary et al., 2015 and Shi et al., 2017).  In this 
study, the fact that GSH, and total antioxidant 
capacity in treatment cows were significantly 
(P<0.05) increased as compared with the control 
indicated that supplementation of   Se, vitamin E and 
zinc during heat stress can improve the antioxidant 
status of Aberdeen Angus cows. Endogenous 
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antioxidant defense mechanisms in cows can 
counteract the harmful effects of ROS accumulation. 
GSH, which is a selenium-dependent antioxidant 
enzyme, has been studied in the antioxidant defense 
system of the body higher GSH in selenium and 
selenium zinc group may be attributed to selenium 
supplementation if compared to control (Gong and 
Xiao, 2016). 
 
CONCLUSION  
 
 Supplementation of selenium, vitamin E and zinc 
during heat stress seasons had a significant impact on 
reproductive performance in terms of small, medium 
and large sized follicles and conception rate. 
Moreover, metabolic and biochemical parameters 
were improved as well as antioxidant status in the 
form of TAC and GSH. In conclusion, vitamin E and 
selenium and zinc or their combination 
supplementation during heat stress is an effective 
strategy to improve reproductive performance by 
enhancing the antioxidant status and nutritional 
metabolism of Aberdeen Angus cows under heat 
stress condition.  
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جھ��اء إلالتناس��لى ف��ى ابق�ار االب��ردین انج��س اثن�اء موس��م ا األداء ت�اثیر أض��افة مض��ادات االكس�دة عل��ى التمثی��ل الغ�ذائى و 
  الحرارى فى المناطق شبة االستوائیة القاحلة

  

  ١، أحمد سلیمان ٣، حسن دغش ٢ولید سنوسى على، ١ حاتم حمدون، ١یمن یوسف كسابأ

  
 ،جامع�ة ال�وادى الجدی�د ،كلیة الط�ب البیط�رى ،سلیاتقسم التولید والتنا -٢، مصر ،جامعة الوادى الجدید ،یة الزراعةلك ،قسم االنتاج الحیوانى -١

  مصر ،جامعة اسیوط ،كلیة الزراعة ،قسم االنتاج الحیوانى -٣، مصر
  

ثل أجریت ھذه الدراسة بمزرعة اإلنتاج الحیواني التجریبیة بكلیة الزراعة جامعة الوادي الجدید بھدف تقییم تأثیر أضافة مضادات األكسدة م  
مجموعات  ٤بقرة عشوائیا إلي  ١٦ینیوم و كبریتات الزنك علي التمثیل الغذائى واالداء التناسلي والمؤشرات البیوكیمیائیة. قسمت فیتامین ھـ + السیل

) تم E Sel - T1المجموعة األولي للمقارنة ( كنترول ) ،المجموعة الثانیة (یوم.  ٢١كل مجموعة تم معاملتھا لمدة بقرات لكل منھا)  ٤متساویة (
 ٢٠٠) قدم لھا كبریتات الزنك بمعدل(Zinc - T2 مل/رأس/مرتین اسبوعیا) ، المجموعة الثالثة (١٥بفیتامین ھـ + السیلینیوم بمعدل ( حقنھا

ملجم/رأس/یوم) مع العلیقة كما تم حقنھا ٢٠٠) قدم لھا كبریتات الزنك بمعدل (sel zinc - T3ملجم/رأس/یوم) مع العلیقة ، المجموعة الرابعة (
مل/رأس/مرتین اسبوعیا) . تم قیاس المؤشرات البیوكیمیائیة وحالة مضادات األكسدة أسبوعیا من بدایة ١٥مین ھـ + السیلینیوم بمعدل (بفیتا

المعامالت حتى نھایة  دورة الشبق بعد عمل تنظیم شیاع لألبقار. تم إجراء الفحص بالموجات فوق الصوتیة (سونار) لتحدید عدد وحجم 
  أیام . وقد أظھرت النتائج ما یلي : ٣یضیة خالل دورة الشبق  كل الحویصالت المب

عدد جمیع  الحویصالت المبیضیة كان مرتفعا بشكل معنوي في المجموعات المعاملة بمضادات االكسدة مقارنة بالكنترول . كما قلت عدد  -
  ) . ١.٨مقارنة بمجموعة الكنترول ( )١.٣التلقیحات الالزمة لحدوث االخصاب في المجموعات المعاملة بمضادات االكسدة (

 sel zinc) مقارنة بمجموعة ٥.٣١±  ٦٦.٦٧) في مجموعة الزنك (P <0.05) مرتفًعا (mg / dlكان تركیز الجلوكوز ( -
عالوة على ذلك سجلت تركیزات  ) خالل األسبوع الثاني بعد المعاملة. ٥.٠٩±  ٥٥.٣١)  ومجموعة الكنترول (4.87±58.64(

NEFA  )µmol / l) قیما أقل (P <0.05 و  ٣و  ٢) في المجموعات المعاملة بمضادات االكسدة عن مجموعة الكنترول في األسابیع
 بعد المعاملة. ٧و  ٦و  ٥و  ٤

) في P <0.05) أعلى معنویا (TAC, mmol/l) و مضادات األكسدة الكلیة (GSH  ،U / g Hbكان تركیز الجلوتاثیون بیروكسیدیز ( -
 املة بمضادات االكسدة مقارنة بمجموعة الكنترول التي سجلت اقل تركیز.للمجموعات المع

ادات بناء علي النتائج المقدمة فإن استخدام مضادات األكسدة یمكن أن یؤدي إلي تحسین االداء التناسلي  وصفات الدم البیوكیمیائیة وحالة مض
 مناطق شبة االستوائیة . األكسدة ألبقار األبردین أنجس  تحت ظروف االجھاد الحراري في ال

 
 

 
 


