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Introduction: Microelements in organisms have several structural, catalytic, and regulatory functions and play
an important role in the functioning of the immune system. The trace mineral content of colostrum and milk is not
optimal and in suckling calves, the inclusion of trace mineral supplements in the diet is necessary. Selenium (Se)
is a basic mineral for humans and animals and has now been identified as an integral component of more than 35
selenoproteins which are involved in enzymatic, structural, or as yet unidentified functions. In livestock, Se is
important for fertility and the prevention of diseases. Sufficient intake of Se increases fertility and enhances
antioxidant protection systems and immunological potential. Se deficiency in cattle is associated with several
problems, including delayed conception, muscular degenerative disease in calves, myocardial necrosis, heart
failure, impaired immune function, increased risk of mastitis, abortion, perinatal mortality, and growth retardation
in young calves. Based on the recommendation of the National Research Council, the daily requirements for Se
and vitamin E in growing calves are 0.30 mg and 40 IU, respectively. To avoid Se deficiency and to promote
animal health, inorganic sources of Se (sodium selenite and selenium) are routinely used as a supplement to the
diet of farm animals. Zinc is involved in over 300 enzymes either as a component or as an activator. Zinc (Zn) is
involved in immunity, metabolism, growth, and reproduction. It plays a role in the structure and function of
antioxidant enzymes. Due to mineral interactions, the inorganic forms are less bioavailable in the gastrointestinal
tract. The aim of this study was therefore to assess the effects of supplementation with sodium selenite and Zn
oxide on growth performance, immune response, blood parameters, and antioxidant status in Holstein calves.
Materials and methods: The calves were kept in well-ventilated sheds with concrete floors and with individual
feeding and watering facilities. The basal diet was prepared from locally available feed ingredients to meet the
nutritional requirements of calves growing except for Zn and Se. Calves are fed milk at 10% of body weight in
the morning and evening. The experiment started at four days of age and the calves were kept in individual pens
for up to 42 days. The study used 36 Holstein calves with an average weight of 34.5+2 kg over 42 days in a
completely randomized design. The basal diet (containing 40 mg Zn and 0.15 mg Se) was without Zn and Se
supplementation (diet 1). Diet 2 contained 0.3 mg sodium selenite, diet 3 contained 40 mg Zn oxide, diet 4
contained 55 mg Zn oxide, diet 5 contained 0.3 mg sodium selenite + 40 mg Zn oxide, and diet 6 contained 0.3
mg sodium selenite + 55 mg Zn oxide. Feed intake was calculated daily, and calves were weighed weekly to
calculate the feed conversion ratio and average daily gain. Blood samples were taken on days 20 and 42 to
determine trace mineral levels in plasma and biochemical, enzymatic, hormonal, antioxidant, and hematological
parameters. Data on growth and blood parameters were analyzed using the GLM procedure of the SAS program.
Significant difference between treatments was determined by Duncan's test and the results were considered
significant if the P-value was less than 0.05.
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Results and discussion: The results showed that the use of sodium selenite and different levels of Zn oxide did
not have a significant effect on feed intake, final weight, body weight gain, growth performance, and immune
response (P>0.05). No significant differences in blood metabolite concentrations were observed between
treatments (P>0.05). Supplementing milk with 0.3 mg sodium selenite and 40 and 55 mg Zn oxide significantly
increased the activity of superoxide dismutase and decreased the levels of malondialdehyde and aspartate
aminotransferase (P<0.05). Se plays a role in the defense against the accumulation of hydroperoxides from cellular
metabolism. This biological function is mediated by selenoproteins such as glutathione peroxidase (GPx),
iodothyronine deiodinases, and thioredoxin reductases, of which selenium is a structural component. Se also acts
on enzymes involved in the production and regulation of thyroid hormones and is recognized as a factor in
immunological function. The role of Zn as an antioxidant and its role in cell replication and proliferation are the
two most directly related links between Zn and the immune system.

Conclusions: Supplementing milk with Zn oxide and sodium selenite improved the antioxidant status and helped
to relieve the stress experienced by suckling calves.
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Table 1. The chemical composition and
components of the starter diet”

Feed ingredients (%)
Corn, grain 41.5
Barley, grain 11.5
Wheat bran 10.5
Soybean meal 34
Salt 5.0
Oyster shell 1
Chemical composition

Metabolizable energy 2.9
(Mcal/kg)

Dry matter 89.6
Crude Protein 19.1
Ash 6.3
Ether extract (Crude fat) 2.1
Neutral detergent fiber 16.1
Acid detergent fiber 7.1
Calcium 0.5
Phosphorus 0.2
Zn (Mg/kg DM) 40
Se Mg/kg DM) 0.15

" 10% alfalfa was added to the starter on day 20.

The basal diet (containing 40 mg zinc and 0.15 mg
selenium) was without =zinc and selenium
supplementation (treatment 1). Treatment 2 contained
0.3 mg sodium selenite; treatment 3 contained 40 mg
zinc oxide; treatment 4 contained 55 mg zinc oxide;
treatment 5 contained 0.3 mg sodium selenite + 40 mg
zinc oxide; treatment 6 contained 0.3 mg sodium
selenite + 55 mg zinc oxide. FCR: Feed conversion
ratio.
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Table 2. Effect of adding different levels of sodium selenite and zinc oxide to the diet on growth performance of
Holstein calves

Treatments!
Studied traits 1 2 4 5 6 SEM P-value
Initial body weight (kg) 343 343 34.7 34.8 34.2 2.1 0.99
Final body weight (kg) 53.4 53.5 54.2 54.7 53.9 233 0.99
Average daily gain (g) 477.8 480 488.3 491.6 4933 5.4 0.25
Starter dry matter intake (g) 435 434.3 452.1 4525 4518 5.7 0.04
FCR 0.91 0.9 0.93 0.92 0.9 0.009 0.84
Fecal consistency 1.63 1.64 1.66 1.58 1.61 0.009 0.79

! The basal diet (containing 40 mg zinc and 0.15 mg selenium) was without zinc and selenium supplementation (treatment 1).
Treatment 2 contained 0.3 mg sodium selenite; treatment 3 contained 40 mg zinc oxide; treatment 4 contained 55 mg zinc
oxide; treatment 5 contained 0.3 mg sodium selenite + 40 mg zinc oxide; treatment 6 contained 0.3 mg sodium selenite + 55
mg zinc oxide. FCR: Feed conversion ratio; SEM: Standard error of the means
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Table 3. Effect of adding different levels of sodium selenite and zinc oxide on blood serum parameters of

Holstein calves

Treatments!
Studied traits 1 2 3 4 5 6 SEM P-value
Glucose (mg/dL)
Day 20 84.50 85.00 84.33 85.50 85.83 86.66 421 0.38
Day 42 87.50 87.66 87.33 88.33 88.16 89.66 9.65 0.80
Cholesterol (mg/dL)
Day 20 87.16 87.5 87.66 90.33 89.16 90.66 9.30 0.22
Day 42 93.16 91.16 90.33 94.16 93.50 93.16 10.35 0.26
Triglycerides
(mg/dL)
Day 20 27.33 27.50 26.66 28.33 28.50 26.16 3.86 0.29
Day 42 27.66 28.16 27.16 28.66 28.83 26.33 5.21 0.41
Total protein (g/dL)
Day 20 6.50 6.55 6.51 6.85 6.76 6.81 0.09 0.16
Day 42 6.68 6.68 6.76 7.03 6.90 7.01 0.06 0.09
Albumin (g/dL)
Day 20 3.20 3.31 3.13 3.36 3.23 3.41 0.10 0.64
Day 42 341 3.55 3.51 3.68 3.75 3.76 0.07 0.21
Fe (ng/dL)
Day 20 109.3 110.2 110.3 108.6 110.6 108.1 4.50 0.27
Day 42 109.6 109.1 109.6 108.0 110.2 107.8 5.28 0.45
Zn (pg/dL)
Day 20 142.5 142.8 142.0 141.3 140.3 140.1 5.19 0.24
Day 42 141.1 141.6 141.8 139.8 141.3 139.6 4.88 0.39
Se (ng/L)
Day 20 40.8 41.6 43.8 43.1 42.5 433 5.6 0.3
Day 42 42.5 42.8 43.6 438 43.0 44.3 3.2 0.5
P (mg/dL)
Day 20 7.28 7.38 7.41 7.30 7.10 7.03 0.29 0.78
Day 42 7.36 7.20 7.38 7.01 6.91 6.81 0.31 0.39
Ca (mg/dL)
Day 20 10.28 10.05 10.11 9.55 9.60 9.83 0.42 0.31
Day 42 10.40 10.46 10.50 9.91 9.96 9.71 0.43 0.20
BUN (mg/dL)
Day 20 13.50 13.33 14.16 12.33 13.16 13.50 4.04 0.75
Day 42 13.66 13.33 13.83 13.16 13.33 14.16 2.61 0.78

! The basal diet (containing 40 mg zinc and 0.15 mg selenium) was without zinc and selenium supplementation (treatment 1).
Treatment 2 contained 0.3 mg sodium selenite; treatment 3 contained 40 mg zinc oxide; treatment 4 contained 55 mg zinc
oxide; treatment 5 contained 0.3 mg sodium selenite + 40 mg zinc oxide; treatment 6 contained 0.3 mg sodium selenite + 55

mg zinc oxide. SEM: Standard error of the means; BUN: Blood urea nitrogen
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Table 4. Effect of adding different levels of sodium selenite and zinc oxide on serum oxidative enzymes’

activity of Holstein calves

Treatments!
Studied traits 1 2 3 4 5 6 SEM  P-value
Superoxide dismutase 0.451°  0.456° 046> 0491  0.51*° 0518  0.001 0.006
(IU/mL)
Malondialdehyde 2.35% 2.25% 2.01%® 2.23% 2.18% 1.75b 0.11 0.05
(nmol/mL)
AST (UL 43.32 39.6% 38.6% 38.1% 35.8% 33.3b 2.14 0.05
ALT (UL 14.8 14.5 14.2 13.6 12.8 13 0.67 0.23

b Means with different superscripts in the same row differ significantly (P<0.05).

The basal diet (containing 40 mg zinc and 0.15 mg selenium) was without zinc and selenium ! The basal diet (containing 40
mg zinc and 0.15 mg selenium) was without zinc and selenium supplementation (treatment 1). Treatment 2 contained 0.3 mg
sodium selenite; treatment 3 contained 40 mg zinc oxide; treatment 4 contained 55 mg zinc oxide; treatment 5 contained 0.3
mg sodium selenite + 40 mg zinc oxide; treatment 6 contained 0.3 mg sodium selenite + 55 mg zinc oxide. AST: Aspartate

Transferase; ALT: Alanine aminotransferase; SEM: Standard error of the means
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Table 5. Effect of adding different levels of sodium selenite and zinc oxide on some immunity indices of
Holstein calves

Treatments
Studied traits 1 2 3 4 5 6 SEM P-value
RBC (10°/L) 017 03.7 05.7 57 487 8.7 490 290
WBC (10%/L) 8.43 8.66  8.06 8.60 826  8.71 0.16 0.06
Lymphocyte (10°/L) 4.59 4.6 469 485 483 5.09 0.16 0.30
Neutrophil (10%/L) 237 242 235 262 264 2.7 0.27 0.76
Basophil (%) 047 051 046 045 048 049  0.003 0.62
Eosinophil (%) 048 0.1 049  0.53 0.50 051 0.002 0.77
IgG (mg/dL) 412.1 4106 4113 4125 4116 4114 817 0.90

! The basal diet (containing 40 mg zinc and 0.15 mg selenium) was without zinc and selenium supplementation (treatment 1).
Treatment 2 contained 0.3 mg sodium selenite; treatment 3 contained 40 mg zinc oxide; treatment 4 contained 55 mg zinc
oxide; treatment 5 contained 0.3 mg sodium selenite + 40 mg zinc oxide; treatment 6 contained 0.3 mg sodium selenite + 55
mg zinc oxide. SEM: Standard error of the means. RBC: Red blood cell; WBC: White blood cell
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