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Table 1- Ingredient and chemical composition of the experimental diets

Starter dietary components

Ingredient (Percent of DM bases)

Corn 45.00
Barley 10.00
Soybean Meal 29.00
Wheat bran 10.18
Soybean oil 2.50
supplements (vitamins and minerals)** 1.20
Calcium carbonate 1.10
Di calcium phosphate 0.22
Salt 0.20
Pellet binder 0.60
Chemical composition (% DM)
Dry matter 90.00
Crude protein 18.32
Ether extract 3.54
Neutral-detergent fiber 20.74
Acid-detergent fiber 9.80
Ash 7.30
Metabolizable energy (Mcal/kg DM) 2.10

**Vitamin-trace mineral pre-mix provides per kg of mixed ration:1o00000 IU Vitamin A; 75000 IU Vitamin D3; 3000
(mg)Antioxidants; 150000 (mg)ca; 60000 (mg) P; 300009(mg)Mg; 2000 (mg)Mn; 3000(mg)Fe; 500 (mg)Cu; 2500

(mg)Zn; 10 (mg)Co; 20 (mg) I.
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Table 2- Effect of selenium and vitamin E recommended in NRC (2001) and ARC(1980) in diet and injection
methods on calves performance

Traits Control NRC ARC NRC ARC SEM P-value
performance Injection Injection Diet Diet
Initial weight(kg) 42.45 42.50 42.77 42.60 42.10 0.56 0.951
Final weight(kg) 52.00 52.60 52.07 52.40 51.90 0.66 0.902

Total weight gain(kg) 9.55 10.10

Daily weight gain(g) 318.25 336.75
Dry matter intake(g) 132.50 136
Total Dry matter intake(kg) 4.637 4.760

Feed conversion ratio 2.40 2.47
Dry matter digestibility(g/kg)  717.75 761.75

9.30 9.40 9.80 0.41 0.317
316.00 324.25 321 6.72 0.394
135.75 14125  137.75 4.74 0.387
4.751 4,943 4.821 0.72 0.388

2.35 2.39 2.37 0.47 0.132

734 79425 80850 23.71 0.067

SEM: Standard error of means, means in row with different superscripts differ significantly (P<0.05).
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Table 3- Effect of selenium and vitamin E recommended in NRC (2001) and ARC (1980) in diet and injection
methods on blood parameters of calves

Traits Blood Control NRC ARC NRC ARC SEM P-value
parameters Injection Injection Diet Diet

Cholesterol (Mg/dl) 70.01 71.37 71.11 73.55 72.93 1.89 0.745

Triglyceride (Mg/dl) 37.81° 43.53% 41.64° 40.74°  40.54 0.89 0.004

Glucose (Mg/dl) 73.75 73.11 77.45 78.26 76.47 2.02 0.498

Urea (Mg/dl) 9.12 8.78 8.41 8.91 9.00 0.59 0.614

Total protein (Gr/dl) 7.24 7.78 7.24 7.25 7.64 0.66 0.502

Albumin (Gr/dl) 4.55 4.88 4.13 4.34 4.60 0.39 0.517

Globulin (Gr/dI) 2.69 2.90 3.11 291 3.04 0.47 0.630

Albumin :Globulin 1.69 1.68 1.32 1.49 151 0.40 0.207

SEM: Standard error of means, means in row with different superscripts differ significantly (P<0.05).
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Table 4- Effect of selenium and vitamin E recommended in NRC (2001) and ARC (1980) in diet and injection
methods on glutathione peroxidase activity and blood thyroid hormone concentrations of calves

Traits Blood Control NRC ARC NRC ARC SEM P-value
parameters Injection Injection Diet Diet

Glutathione peroxidase activity 267.82°  451.212 429.27%  419.28* 409.87% 12.72 0.001
(U/gHDb)

Triiodothyronine (ng/dl) 157.14° 258.78*  236.61* 220.19° 218.21° 10.74 0.002
Tetraiodothyronine (ug/dl) ~ 4.87¢ 5.41° 5,622 571° 562 006  0.004

SEM: Standard error of means, means in row with different superscripts differ significantly (P<0.05).
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Table 5- Effect of selenium and vitamin E recommended in NRC (2001) and ARC (1980) in diet and injection
methods on faeces consistency of calves

Traits Control NRC ARC NRC ARC SEM P-value
Faeces consistency Injection Injection  Diet Diet
Score faeces 1.38 1.28 1.18 1.24 1.32 0.04 0.342
Number of calves with diarrhea 4 3 2 3 2 0.25 0.412
Average days of diarrhea 1.50 1.25 1 1.25 1.25 0.20 0.58

SEM: Standard error of means, means in row with different superscripts differ significantly (P<0.05).
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Table 6- Effect of Selenium and Vitamin E Recommended in NRC (2001) and ARC (1980) in diet and Injection
Methods on Skeletal growth indices of calves

Traits Control NRC ARC NRC ARC SEM P-value

Skeletal growth Injection Injection Diet Diet
Long body (Cm) 100.71 100.51 100.74 100.51  100.31 0.96 0.961
Front height (Cm) 91.11 92.11 92.34 92.10 92.31 0.68 0.872
Belly environment (Cm) 104.71 105.01 105.24 105 105.21 0.77 0.674
Chest environment (Cm) 101.91 102.11 102.34 102.10 102.31 0.79 0.690
Horns interval (Cm) 11.04 11.24 11.47 11.23 11.44 0.18 0.461
Ayes interval (Cm) 13.51 13.71 13.94 13.70 13.91 0.17 0.800
Muzzle width (Cm) 5.94 6.14 6.28 6.19 6.24 0.10 0.274

SEM: Standard error of means, means in row with different superscripts differ significantly (P<0.05).
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Introduction: Utilization of minerals and vitamins is essential for maximum production and health
of animal. Selenium and vitamin E have positive and important effects on the growth and
maintenance of normal physiological function in animals, especially suckling calves.
Recommendation of National Research Council (NRC 2001), the daily requirements of selenium
and vitamin E for growing calves are 0.30 mg and 40 U, respectively. Moreover, according to the
report of Agricultural Research Council (ARC,1980), 0.10 mg of selenium and 15 IU of vitamin E
are recommended per day for growing suckling calves. Selenium, though low consumption, is an
essential mineral. On the one hand, amount of selenium varies in ruminant vegetable sources (Belali
et al 2008). One the other hand, selenium deficiency in the soil is common in various parts of the
world and Iran (Kajouri & Shirazi 2007, Malekuti et al 2002 and Mehri et al. 2011). Selenium
uptake in ruminants is lower than in non-ruminant animals. Selenium deficient diet would
negatively affect the health status and performance of animals. Vitamin E functions in the animal
mainly as a biological antioxidant; in association with the selenium-containing enzyme glutathione
peroxidase and other vitamines and trace-element-containing enzymes, it protects cells against
oxidative damage caused by free radicals. Free radicals are formed during cellular metabolism and
can damage cell membranes, enzymes, and cell nuclear material. They must be converted into less
reactive substances if the animal is to survive. This protection is particularly important in
preventing oxidation of polyunsaturated fatty acids that are primary constituents of subcellular
membranes and precursors of prostaglandins. Oxidation of unsaturated fatty acids produces
hydroperoxides damaging cell tissues hence its prevention is vital for the maintenance of animal
health. The animal has complementary methods of protecting itself against oxidative damage:
scavenging radicals by vitamin E and destruction of any peroxides formed by glutathione
peroxidase (McDowell et al. 1996). The objective of this study was to compare NRC and ARC
recommended selenium and vitamin E dosage, dietary and injectable, on selected blood metabolites,
digestibility, performance and skeletal growth indices of suckling Holstein Calves.
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Material and methods: In this study, twenty-five Holstein calves (mean weight of 40+2.7 kg and
20£5 days old) in a completely randomized design with 5 treatments and 5 replications to test
different levels of dietary and injectable selenium and vitamin E levels 1): 0.3 mg and 40 IU (as
recommended by NRC) and 2): 0.1 mg and 15 IU (as recommended by ARC) on various
parameters throughout the experimental period of 35 days. Experimental treatments included: 1)
control (no selenium and vitamin E), 2) selenium and vitamin E injections as recommended by
NRC, 3) selenium and vitamin E injections as recommended by ARC, 4) selenium and vitamin E
supplemented diet as recommended by NRC, and 5) selenium and vitamin E supplemented diet as
recommended by ARC. During the experiment, calves were kept in separate locations. The rations
were based on NRC (2001). The rations were provided by TMR in calves at 8 am and 16 pm and
animals had free access to water. Milk feeding was also performed in the morning and evening
(10% of body weight). Animals were weighed weekly. To determine the dry matter digestibility of
the diets, the calves' feed and feces were sampled for six consecutive days and kept at -29 ° C until
further analysis. Digestibility was determined according to AOAC (1990) methods. Three days a
week, the calves' feces were randomly evaluated. Feces scores were determined according to the
method of Khan et al. (2011). On the last day, three hours after morning meal, calves were sampled
from the veins and blood parameters, glutathione peroxidase activity and tetrodotyronine as well as
triiodothyronine hormone levels, were determined using Pars Test automated analyzer and kit. We
measured the skeletal growth in the body by standard meter and caliper according to the method of
Khan et al. (2007).

Results and discussion: The results of this experiment showed There was no significant difference
between treatments in terms of weight performance, dry matter intake, feed conversion ratio and dry
matter digestibility (P >0.05). Effect of treatments on glucose, cholesterol, urea nitrogen, total
protein, albumin and blood globulin was not significant (P>0.05). Nonetheless, blood triglyceride
concentration was higher in calves receiving selenium and vitamin E than control (P <0.05).
Glutathione peroxidase enzyme activity and blood levels of tetradotyronine and triiodothyronine
were also increased in calves receiving selenium and vitamin E compared with the control group (P
<0.05). The results also showed that selenium and vitamin E injections and diet according to NRC
and ARC recommendation were not significantly different from the control group in terms of feces
score, number of calves with diarrhea and days of calf diarrhea (P >0.05). There was no significant
difference between calves for different skeletal growth indices (P >0.05). Finally, supplementation
of selenium and vitamin E in both diet and intravenous methods and both NRC and ARC
recommendation did not differ in functional parameters, digestibility, and blood metabolites.
Furthermore, supplementation of selenium and vitamin E per NRC dosage recommendation
increased blood and plasma triglyceride level, activity of blood glutathione peroxidase enzyme,
concentration of tetradotyronine hormones and triglyceride hormones compared with other
treatments.

Conclusion: Overall, the results of this study showed that selenium and vitamin E supplementation
in both diet and intravenous methods and both NRC and ARC recommendations significantly
affected weight gain, dry matter digestibility, stool consistency, skeletal growth, and metabolite
indices. The use of selenium and vitamin E injectable and according to the NRC recommends the
highest increase in blood triglyceride concentration and increased activity of whole blood
glutathione peroxidase enzyme and the concentration of tetradotyronine hormones and other
thyridothyronine ratios. In conclusion, injectable selenium and vitamin E (per NRC dosage
recommendation) may be used in suckling calves.
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