
c 

PHYSIOLOGICAL RESPONSES OF BUFFALO AND 

FRIESIAN CALVES TO VITAMIN E AND SELENIUM 

INJECTION IN COLD CONDITIONS 
El-Barody, M. A.A.

1
;E.B. Soliman1 and Zenat B.H. Rabie2 

1) Animal Production Department, Faculty of Agriculture, Minia 

University, Minia, 

2) Animal Production Research Institute, Dokky, Giza. 
 

ABSTRACT 
 

     Twenty four (12 buffalo and 12 Friesian) weanling male and female 
calves aged 4 months were used in this study.  Average body weights of  
buffalo and Friesian calves were 113.83 ± 2.30 and 122.83 ± 1.10 kg of 
males and were 100.0 ± 2.30 and 102.0 ± 1.10 and  kg of females, 
respectively.  They were randomly allocated within sex into two equal 
groups three of each  in each breed. The first group in each sex within each 
breed was injected weekly intramuscularly with 5 ml/head of viteselen (each 
one ml contains vitamin E 150 mg and sodium selenite 1.67 mg) and the 
other group served as control. The injection protocol continued for 90 days. 
Animals were housed outdoor during cold winter conditions (Dec-Feb, 
1998). Body weights, daily gain and feed conversion were recorded. Rectal 
temperature (RT, °C) and respiration rate (RR, r.p.m) were recorded out at 6 
a.m and 3 p.m. Blood samples were taken and plasma glucose, total lipids, 
total protein, triiodothyronine (T3) and thyroxin (T4) hormones, selenium 
and vitamin E were assayed. T4/T3 ratio was calculated. 
     Injected buffalo calves recorded better (P<0.05) growth rate and feed 
conversion than control. However, Injected Friesian calves showed 
insignificant response. Males in both buffalo and Friesian calves recorded 
better (P<0.05) growth rate and feed conversion than females. Injected 
buffalo calves had higher (P<0.05, P<0.01) plasma total lipids, total protein, 
T3, selenium, vitamin E and T4/T3 ratio than control. However, injected 
Friesian calves did not significantly differ in the same blood parameters than 
control.  Male buffalo calves had  higher (P<0.05) in plasma total lipids, 
selenium, and vitamin E than female ones. Injected buffalo calves had 
higher (P<0.05) RT and RR at 6 a.m and 3 p.m. than control. While, 
injected Friesian calves showed insignificant response. Male calves 
recorded higher (P<0.05, P<0.01) RT and RR in buffalo and in Friesian  
than female ones. 
      In conclusion, viteselen injection in weanling cold stressed calves could 
improve growth rate, feed conversion and led to efficient metabolic activities 
that were accompanied by high thyroid activity. These improvement in 
buffalo calves were exhibited especially in males than females.                                  

Keywords: Vit.A, selenium, buffalo, Friesian, calves, physiological 
response.                                                                                        

 

INTRODUCTION 
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         Vitamin E (a-Tocopherol) is a crucial lipid soluble antioxidants that 
protect unsaturated fatty acid in feeds and tissues against oxidation. Indeed, 
some believe that deleterious effects of vitamin E deficiency are related to 
the accumulation of fatty acid peroxides in the tissues (Harper et al., 1979; 
McCoy and King, 1980) and produces liver fat degeneration, muscular 
dystrophy and sudden moralities by cardiac lesions (Albert et al., 1985).  

Vitamin E acts as a physiological synergistic and as functioning 
portion of specific enzymes. Animals that were supplemented vitamin E 
consumed more dry matter (DM) and had a higher growth rate in several 
species including calves (Reddy et al., 1985) and sheep (Asadian et al., 
1996). On the other hand, supplementing vitamin E to neonatal calves did 
not affect body weight gain, feed intake and feed efficiency (Quigley and 
Bernard, 1995). Under heat stress circumstances, Politis et al. (1995) 
demonstrated that supplemental vitamin E will be beneficial in aiding to 
optimum function of the immune system in calves. 
         Selenium has long been known as a toxic element causing either 
acute (blind staggers) or chronic toxicity (alkali disease) as stated by 
Underwood (1971). However, selenium supplementation has been shown to 
prevent white muscle disease in young ruminants (Muth et al., 1958), and 
increased serum concentration of immunoglobin G (IgG) in dairy cows 
(Swecker et al., 1995). 
          Vitamin E and selenium play a synergistic role in the nutrition of 
calves. Some deficiency signs such as white muscle disease may respond 
to vitamin E or selenium (Hoekstra, 1975). In addition, injection of vitamin E 
and selenium in ewe lambs was reported to increase the reproductive 
performance in term of fertility, prolificacy, number of lambs born and live 
weight of lamb at birth (Gabryszuk, 1994) 
          Newborn and weanling animals usually have a low blood tocopherol 
probably due to three causes: poor placental transfer (Paulson et al., 1968), 
stress conditions induced by weaning and shifting from hutches to group 
pens and interrelationships with certain other nutrients such as selenium and 
polyunsaturated fatty acids in the diet (Reddy et al., 1985). Vitamin E and 
selenium appear to be needed during rapid growth of animals (Farrell, 
1980). Therefore, the objectives of the present study were to investigate the 
influence of vitamin E and selenium injection on growth performance and 
physiological responses of growing buffalo and Friesian calves under cold 
stress conditions.  

 

MATERIAL AND METHODS 
 

        Twenty four (12 buffalo and 12 Friesian) weanling male and female 
calves averaged 4 months of age were used in this study. Average body 
weight of buffalo and Friesian calves were 113.8±2.30 and 122.8±1.10 kg 
for males and were 100±2.30 and 102±1.10  kg for females, respectively. 
Animals belonged to the Animal Production Department Farm, Faculty of 
Agriculture, Minia University. This study was carried out during the coldest 
months of winter season (Dec, Jan and Feb., 1998). 
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        The animals were randomly allocated within sex into two equal groups, 
three of each  in each species. The second group (G2) in each sex within 
each species was injected weekly intramuscularly with 5 ml/head of 
viteselen for veterinary use (manufactured by the Egyptian Co. for 
Chemicals and Pharmaceuticals). Each ml contained 150 mg vitamin E and 
1.67 mg  sodium selenite. The first group (G1) served as control. The 
injection  protocol was continued for 90 days. Body weights were recorded 
at 10 day intervals. Daily gain and feed conversion (Kg TDN/Kg gain) were 
calculated.    
       Animals were housed outdoor and were individually fed berseem 
(Trifolium alexandrinum) and concentrate mixture according to Tommi 
(1963) allowances. Feeds were offered twice a day at 9 a.m. and 5 p.m. 
Beside these feeds, sugar cane bagasse was offered ad libitum. The 
concentrate mixture contained 35 % yellow maize, 33 % wheat bran, 10.5 % 
decorticated cotton seed meal, 20 % rice bran, 1 % limestone and 0.5 % 
common salt. The calculated feeding value for the concentrate mixture was 
65.4 starch value and 12.27 % crude protein. Calculated selenium content 
of concentrate mixture was 0.073 ppm and berseem was 0.066 ppm. This 
value was much lower than 0.3 ppm recommended for dairy cows (Podoll et 
al. 1992). . The calculated vitamin E content of berseem was 9.6 IU/kg DM 
and that of concentrate mixture was 15 IU/kg DM. For young calves, vitamin 
E requirements are estimated to range from 25 to 60 IU of vitamin E /kg of 
dry diet (NRC, 1988). Drinking water was always available. 
        Thermal and respiratory responses of the animals included rectal 
temperature (RT, °C) and respiration rate (RR, r.p.m) were recorded every 
10 days at 6 a.m and 3 p.m. Rectal temperature was recorded by using 
digital thermometers. Respiration rate was determined by counting the 
flank's movements/min. Climatological data including air temperature and 
relative humidity were recorded. Air temperature (AT, °C) was recorded 
daily throughout the experimental period using a thermometer hanged at a 
level of about two meters from the floor with a psychrometer for the relative 
humidity (RH %). 
           Heparenized blood samples were collected every 22 days at 8.30 
a.m. before animals axcess to feed or drink. Blood samples were 
centrifuged at 3000 r.p.m for 10 minutes to separate plasma. Plasma 
samples were harvested and stored at -20°C till analysis. Plasma vitamin E 
(a-tocopherol) was determined by modification of the calorimetric procedure 
of Christie et al. (1973). The analysis of selenium concentration in plasma 
was performed using the fluorometric procedure described by Olson et al. 
(1975) as modified by Whether and Ullrey (1978). Plasma glucose, total 
lipids, and total protein concentrations were determined by using kits (Cal-
test diagnostics, INC, Chino, USA). Plasma triiodothyronine (T3)  and 
thyroxin (T4) concentrations were determined by a direct solid-phase 125I 
radioimmunoassay techniques using (Coat-A-Count TKT3 and TKT4) RIA 
kits purchased from Diagnostic Products Corporation (DPC, Los Angeles, 
CA, USA). T4/T3 ratio was calculated. 
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The data were analyzed by least square means analysis of variance 
using General Linear Models (GLM) procedure of the statistical analysis 
system (SAS, 1992). The data were analyzed by the following statistical 
model : 
Yijk = µ + T i + Sj + TSij + eijk 
where : µ = mean; Ti = effect of ith treatments, G1=control and 
G2=viteselen injected;  
Sj=effect of jth sex, TSij= effect of interaction (ijth) between treatments and 

sex; eijk= random effect of error with mean=0 and variances
2
e. 

      Duncan's Multiple Range test was used to detect differences among 
means of the experimental groups (Duncan, 1955).   
  

RESULTS 
 

1- Climatic data:          
         Climatic data showed that average monthly air temperature (AT, °C) 
was 12.2 ±0.6 °C. Maximum value was 18.7±0.4 °C while minimum value 
was 3.1 °C. Average  monthly relative humidity (RH, %) was 72.2±1.1 % 
with maximum value of 95.2±1.3 % and minimum value of 44.4±1.2 %. 
There was a diurnal variation of outdoor in AT (°C) and    RH (%); with 
averages of AT (7.7 ±0.4 °C) and RH (72.8±1.0 %) at 6 a.m. and 19.0±0.3  
°C and 48.2±1.01 % at 3 p.m., respectively.  
 

2-Thermal and respiratory responses of animals: 
           Viteselen injection in buffalo calves had a significant effect (P<0.05) 
to increase the rectal temperature and respiration rate either at 6 a.m. or 3 
p.m. (Tables 1 and 2). The increase in RT and RR due to the viteselen 
injection were 0.61 °C and 1.69 r.p.m at 6 a.m and 0.78 °C and 1.93 r.p.m 
at 3 p.m., respectively (Table 1). In contrast, viteselen injection in Friesian 
calves had no significant effect on rectal temperature and respiration rate at 
the two different times when compared with control ones (Tables 1 and 2).  
Male buffalo calves recorded higher (P<0.05) RT and RR compared with 
female ones. The increases were 0.55 °C and 1.79 r.p.m at 6 a.m., and 
were 0.64 °C and 1.61 r.p.m at 3 p.m. compared with female ones (Table 1).  
Male Friesian calves also tended to exhibit higher (P<0.01) RT and RR 
compared with female ones (Table 2). The increases were 0.59 °C and 3.84 
r.p.m at 6 a.m. and were 1.01 °C and 2.48 r.p.m at 3 p.m. (Table 1).     
 

Table (1) : Rectal temperature (°C) and respiration rate (r.p.m) of 

buffalo and Friesian calves at 6 a.m. and 3 p.m. as affected 

by viteselen injection ( means ± S.E). 

               
Items 

Rectal temperature (°C) Respiration rate (r.p.m) 

6 a.m 3 p.m 6 a.m 3 p.m 

 Buffalo 
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Treatment: 
G1 
G2 
Sex: 
Male 
Female  

* 
37.38±0.02 b 

37.99±0.02 a 
* 

37.97±0.02 
a
 

37.42±0.02 
b 

* 
38.13±0.01 b 

38.91±0.01 a 
* 

37.64±0.02 a 
37.00±0.02 b 

* 
20.12±1.4 b 
21.81±1.4 a 

* 

22.85±1.3 a 
21.06±1.3 b 

* 
21.11±2.4 b 
23.04±2.4 a 

* 
23.33±2.3 a 

21.72±2.3 b 
 Friesian 

Treatments : 
G1 
G2 
Sex : 
Male  
Female 

NS 
37.93±0.01 
37.94±0.01 

** 
38.23±0.02 

a
 

37.64±0.02 
b 

NS 
38.09±0.02 
38.14±0.02 

** 
38.92±0.03 

a 

37.91±0.03 
b 

NS 
22.06±1.3 
22.28±1.3 

** 
25.58±1.4 a 
21.74±1.4 b 

NS 
24.94±1.0 
26.94±1.0 

** 
26.35±1.0 a 
23.87±1.0 b 

 

] 

Means within the same column having different superscripts significantly different . 

* (P<0.05), ** (P<0.01),  NS=not significant,   G1=control,  G2=viteselen injected         

 

Table (2): ANOVA  table for rectal temperature and respiration rate of 

buffalo and Friesian calves as affected by viteselen injection 

Mean square  

 

 Time  

Friesian Buffalo 

Interaction Sex Treatment Interaction Sex Treatment 

RT OC 

2.8920* 11.668* * 0.1041 NS 1.1773 NS 4.2988* 1.02776* 6 a.m. 

0.0045 NS 4.6045* * 0.0489 NS 0.26445* 0.62564* 0.64045* 3 p.m. 

RR (r.p.m)  

12.2080 NS 94.6391 * 17.2791 NS 10.0484 NS 86.8447* 8.3499    * 6 a.m. 

5.3333   NS 166.259 * 14.7000NS 19.59259NS 13.3703* 14.81481* 3 p.m. 
  Degree of freedom:     Treatment (T)=1         Sex (S) = 1 Interaction (TXS)= 1 

  * * (p<0.01)              *( P<0.05)                NS= not significant 

 
Results presented in Table 2 revealed that the interaction between 

treatment and sex (TxS) was not significant in RT and RR at 6 a.m of buffalo 
calves but it was significant (P<0.05) at 3 p.m. in RT only. The interaction 
(TxS) of RT in Friesian calves was significant only at 6 a.m, but it was not 
significant at 3 p.m. The interaction related to RR in Friesian calves was not 
significant at both 6 a.m. and 3 p.m. 
 

 

3-Growth performance responses: 
        Results in Tables 3 and 4 revealed that viteselen injection in buffalo 
calves had a significant effect (P<0.05) on average daily gain, feed 
consumption and feed conversion compared with control. The values were 
0.41 ± 0.03 kg/d, 2.47 ± 0.02 kg TDN/head/day and 6.02 kg TDN/kg gain 
(G1) vs. 0.56 ± 0.03 kg/d, 3.05 ± 0.02 kg TDN/head/day and 5.44 ± 0.07 kg 
TDN/kg gain (G2) for daily gain, feed consumption and feed conversion, 
respectively (Table 3). Viteselen injection in Friesian calves had no  
significant effect on  those performance parameters compared with control. 
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The concomitant values were 0.56 ± 0.04 kg/d, 2.83±0.02 TDN/head/day 
and 5.02±0.08 kg TDN/kg gain (G1) vs. 0.59± 0.04 kg/d, 3.29±0.02 kg 
TDN/head/day and 5.57± 0.08 TDN/kg gain (G2) for daily gain, feed 
consumption and feed conversion, respectively (Table 3). 
           In buffalo, results in Table (4) indicate that sex had a significant 
effect (P<0.05) on daily gain, feed consumption and feed conversion. Male 
buffalo calves tended to have a higher daily gain, feed consumption and 
better feed conversion compared with female ones. Also, male Friesian 
calves had  greater (P<0.05) weight gain (0.62 vs. 0.48 kg/day) and better 
(P<0.05) feed conversion (5.74±0.07 vs. 7.38±0.07) than female (Tables 3 
and 4).        
 

 

 

 

Table (3):Average daily gain (kg/d), feed consumption (kg 

TDN/head/day) and feed conversion (kg TDN/kg gain) of 

buffalo and Friesian calves as affected by viteselen 

injection (means±SE). 

Items 

Average daily gain Feed consumption Feed 

conversion 

Buffalo 

Treatment: 

G1 

G2 

Sex : 

Male  

Female 

* 

0.41 ±0.03 b 

0.56 ±0.03 a 

* 

0.52 ±0.04 a 

0.42 ±0.04 b 

* 

2.47 ±0.02 b 

3.05 ±0.02 a 

* 

3.25 ±0.03 a 

2.96 ±0.03 b 

* 

6.02 ±0.07 a 

5.44 ±0.07 b 

* 

6.25 ±0.06 b 

7.05 ±0.06 a 

 Friesian 

Treatments : 

G1 

G2 

Sex : 

Male 

Female  

NS 

0.56 ±0.04 

0.59 ±0.04 

* 

0.62 ±0.05 a 

0.48 ±0.05 b 

NS 

2.83 ±0.02 

3.29 ±0.02 

NS 

3.56 ±0.03 

3.54 ±0.03 

NS 

5.05 ±0.08 

5.58 ±0.08 

* 

5.74 ±0.07 b 

7.38 ±0.07 a 
Means within the same column having different superscripts significantly   different  

* (P<0.05),  NS= not significant,     G1=control,     G2= viteselen injected 

 
  Data in ANOVA (Table 4) showed that the interaction between 
treatment and sex  was significant (P<0.05) in buffalo in term of daily gain, 
feed consumption and feed conversion. Inversely, it was not significant of 
those traits in Friesian calves.     
 

Table (4) : ANOVA table for daily gain, feed consumption and feed 

conversion of buffalo and friesian calves as affected by 

viteselen injection . 
 Item Mean Square 

Buffalo Friesian 
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Treatment Sex Interaction Treatment Sex Interaction 

Daily gain  0.246 * 0.210 * 0.183 * 0.041 NS 0.0903 * 0.021 NS 

Feed consumption  6.231 * 5.673 * 4.818 * 8.033 NS 6.14  
NS 

5.218 NS 

Feed conversion 6.431 * 8.132 * 5.416 * 2.308 NS 5.214  * 3.607 NS 

Degree of freedom Treatment (T)=1             Sex (S)=1     Interaction (TXS)=1  

 * *(P<0.01)                      * ( P<0.05)                 NS= not significant 
 

4-Blood constituents responses :  

a-Plasma metabolites : 
           Glucose, total lipids and total protein analysis were used as 
indicators for the nutritional status and give an idea about the on-going 
biological processes. Glucose, total lipids and total protein concentrations of 
buffalo and Friesian calves in both sexes as affected by viteselen injection 
are illustrated in Table (5). 
 

 

 

Table (5): Averages of glucose (mg/dl), total lipids (mg/dl), 

total protein (g/dl), T3 (ng/ml), T4 (ng/ml), 

selenium (µg/ml), vitamin E (µg/dl) 

concentrations in plasma and T4/T3 ratio of 

buffalo and Friesian calves as affected by 

viteselen injection (means ±S.E). 

Items 
Treatment 

±S.E Sig. 
Sex 

±S.E Sig. 
G1 G2 Male Female 

 Buffalo 

Glucose (mg/dl) 

Total lipids(mg/dl) 

Total protein (g/dl) 

T3 (ng/ml) 

T4 (ng/ml) 

T4/T3 ratio 

Selenium (µg/ml) 

Vitamin E (µg/ml) 

93.47 

238.83 b 

8.84     b 

1.525   b 

70.37 

40.30   b 

0.10     b 

78.11   b 

93.15 

265.71 a 

9.22     a 

1.838   a 

76.03 

61.22   a 

0.21     a 

120.10 a 

2.11 

3.34 

1.88 

0.07 

1.32 

3.54 

0.01 

2.14 

NS 

** 

** 

** 

NS 

** 

* 

* 

91.21 

267.30 a 

9.12 

1.715 

75.59 

51.01 

0.188 

118.23 

95.41 

237.20 b 

8.94 

1.648 

70.81 

50.50 

0.189 

116.24 

3.10 

2.67 

1.92 

0.09 

1.63 

3.54 

0.01 

3.41 

NS 

* 

NS 

NS 

NS 

NS 

NS 

NS 

 Friesian 

Glucose (mg/dl) 

Total lipids(mg/dl) 

Total protein (g/dl) 

T3 (ng/ml) 

T4 (ng/ml) 

T4/T3 ratio 

Selenium (µg/ml) 

Vitamin E (µg/ml) 

89.74 

376.35 

8.84 

1.397 

81.62 

66.01 

0.04 

94.33 

84.26 

402.05 

9.26 

1.375 

82.59 

69.02 

0.04 

99.33 

1.53 

2.20 

1.73 

0.02 

1.44 

1.69 

0.01 

2.71 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

NS 

85.34 

381.74 

9.07 

1.545   a 

81.37 

61.77   b 

0.048 

132.25 a 

88.66 

396.66 

8.92 

1.227   b 

82.84 

73.26   a 

0.049 

104.20 b 

1.62 

3.01 

1.81 

0.04 

1.45 

1.69 

0.02 

4.11 

NS 

NS 

NS 

** 

NS 

** 

NS 

* 

Means within the same row having different superscripts significantly different.  
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* (P<0.05), ** (P<0.01), NS= not significant,  G1=control,   G2=viteselen injected. 

 
            Viteselen injection in buffalo calves induced a significant effect on 
total lipids and total protein concentrations in plasma. Injected animals 
tended to have higher (P<0.01) values of total lipids and total protein than 
control ones (Tables 5 and 6). However, there was no significant effect of 
viteselen injection on the concentration of plasma glucose. In buffalo calves, 
sex had a significant effect on plasma total lipids, but no significant changes 
were specific to glucose and total protein. Plasma total lipids were in males 
significantly higher than females (Tables 5 and 6)).              
 
 

 

 

 

 

 

Table (6): ANOVA for the different studied blood parameters of buffalo 

and Friesian calves as affected by viteselin injection 

 

Item 

Mean square 

Buffalo Friesian 

Treatment Sex Interaction Treatment Sex Interaction 

Glucose 1.2129    NS 212.310  NS 771.60   * 360.09   NS  132.10   NS 1945.02  * 

Total lipids 8669.07  * * 10890.49 * 9261.57 * * 7921.77 NS  2672.47 NS 40168.73 * 

Total 

protein 

176.372  * * 36.523    NS 12.803   NS 123.97   NS  26.11     NS 2.24     NS 

T 3 1.16875  * * 0.05267  NS 0.01505 NS 0.006     NS 1.213    * * 0.0063    NS 

T 4 383.974   NS 274.850  NS 188.97  NS 11.233   NS  26.11     NS 133.13     * * 

T4/T3 ratio 5250.86  * * 3.2204    NS 74.699  NS 108.32   NS 1584.68 * * 299.66     * 

 Selenium 0.377       * 0.081      NS 0.212     * 0.07       NS   0.05       NS 0.03       NS 

Vitamin E 289.22     * 119.85    NS 248.24   * 111.576 NS 292.107 * 263.386   * 

Degree of  freedom            Treatment (T) =1    Sex (S) =1   Interaction (TXS) = 1 

    * *(P<0.01)                            * (P<0.05)              NS = not significant 

 
              In Friesian, there was no significant effect of viteselen injection on 
the metabolic blood compounds mentioned above. Similarly, sex had no 
significant effect on these traits (Tables 5 and 6). 
              The interaction between treatment and sex (TxS) was significant 
(P<0.05) in buffalo calves related to glucose and total lipids, but it was not 
significant of the total protein.. In Friesian calves, the interaction (TxS) was 
significant (P<0.05) related to glucose and total lipids and was not 
significant of total protein (Table 6).   
 
b-Thyroid activity:      
         Data of triiodothyronine (T3)  and thyroxin (T4) hormone 
concentrations and T4/T3 ratio as influenced by injection of vitamin E and 
selenium are presented in Tables 5 and 6. Viteselen injection in buffalo 
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calves showed a significant increase in T3 hormone concentration (P<0.01) 
and T4/T3 ratio (P<0.05). Sex had no significant effect on T3 and T4 
concentrations and also on T4/T3 ratio (Table 6). However, in Friesian 
calves, viteselen injection had no significant effect on T3, T4 and T4/T3 
ratio. With exception of T3 concentration, sex had no significant effect on 
the plasma T4 and also T4/T3 ratio. But, males of Friesian calves tended to 
exhibit higher (P<0.01) values of T3 and T4/T3 ratio compared with female 
ones (Tables 5 and 6). 
         In buffalo calves, the interaction (TxS) was not significant related to 
T4, T3 and T4/T3 ratio. In Friesian calves, the interaction (TxS) was 
significant (P<0.05) related to T4 and T4/T3 ratio and was not significant of 
T3  (Table 6). 
 

c-Selenium and vitamin E: 
          In buffalo calves, viteselen injection resulted in a significant increase 
(P<0.05) the concentration of plasma selenium and vitamin E (Table 6). 
However, no significant effect in Friesian calves in this respect. Male of 
buffalo calves did not differ significantly than female in plasma selenium 
and vitamin E concentration. However, male of Friesian calves exhibited a 
higher (P<0.05) plasma vitamin E concentration than female ones. But, no 
effect on plasma selenium concentration related to sex of Friesian calves 
(Table 5 and 6).  
  Data in Table 6 illustrated that the interaction (TxS)  was significant 
in plasma selenium and vitamin E of buffalo calves. But it was not 
significant in Friesian calves related to selenium, however, it was significant 
in    vitamin E.   

 

DISCUSSION 
 
           The insignificant effect of  vitamin E  and selenium injection on daily 
weight gain and feed conversion of Friesian calves  coincides with several 
reports (Weiss et al. 1983) in weaned calves which were injected with 0.078 
µg selenium plus 5.4 IU  vitamin E/kg body weight. In this respect, Droke 
and Loerch (1989) found that  selenium and vitamin E injection during the 
1st period in the feedlot had no effect on growth rate and feed efficiency. 
Growth performance (body weight and feed conversion) is considered as 
indicator of metabolic activity. Therefore, another explanation could be 
concluded from the data in Tables (5 and 6) which indicated that there was 
no significant effect of viteselen  injection on any of blood constituents such 
as glucose, total lipids, total protein, T3, T4, T4/T3 ratio, vitamin E or 
selenium that  may be responsible for metabolic activity.         
       In the present study, the insignificant effect of vitamin E and selenium 
on blood constituents in Friesian calves (Tables 5 and 6)  agrees with 
previous results reported by Naziroglu et al (1998) in which they indicated 
no significant effect of selenium and vitamin E supplementation on plasma 
thyroid hormones (T3 and T4) in lambs. Cuesta et al. (1994) found that 
selenium and vitamin E intake of cows had no effect on serum vitamin E 



El-Barody, M. A.A. et al. 

 764 

concentration in their calves. In addition, Reddy et al. (1985) reported that 
vitamin E supplementation had no significant effect on glucose and total 
protein in blood. It has also been demonstrated that blood selenium levels in 
calves, born to dams supplemented with mineral mixture containing 20 ppm 
selenium, were not affected by injection of 0.0825 mg selenium/kg body 
weight at birth until 10 weeks of age (Weiss et al. 1984). Similar results were 
obtained by Maus et al (1980) in dairy cows. Njeru et al. (1995) found that 
there was no significant effect of vitamin E treatment on the concentration 
of blood lipid fractions (cholesterol and triglycerols). 
             The significant effect of sex on daily gain and feed conversion 
observed in the present study is consistent with the findings of Norton and 
McCarthy (1986). Improvement of daily gain in Friesian males than females 
obtained in the present study may be due to the higher efficiency of feed 
utilization in males as previously reported by El-Feel (1984) and Morsy 
(1987). Another explanation that  higher concentrations of plasma T3 and 
vitamin E in Friesian males in the present study (Table 5) led to better daily 
weight gain. Two previous studies supported this interpretation. Firstly, 
Marai et al. (1994) reported that thyroid hormones increased significantly 
live body weight, daily gain and feed efficiency in rabbits. Secondly, 
Shetaewi et al. (1992) demonstrated that lambs supplemented with vitamin 
E recorded higher daily gain and feed efficiency.       
            The positive effect of viteselen injection in buffalo calves on growth 
performance is consistent with those previously reported by Ammerman et 
al. (1980) who noticed that selenium supplementation to the pregnant cows 
during the dry period increased weaning weight of the calves. Also, Spears 
et al. (1986) observed that selenium injection of beef cows fed year-round 
on foodstuffs marginally deficient in selenium  increased the weight gain of 
their calves. Additionally, Maas et al. (1993) found that selenium injection 
increased the weight gain from 53.1 to 63.0 kg in calves at age of 84 days. 
However,  the present results disagree with  the previous findings of El-
Ayouty et al. (1996) who concluded that selenium injection in Buffalo calves 
at different levels ranging from 0.1 ppm to 0.3 ppm/kg of milk or starter had 
no significant effect on animal performance. The differences between their 
results and the present results could be due to vitamin E injection in the 
present study that may acts as a physiological synergistic with selenium in 
controlling performance as reported in calves (Hoekstra, 1975) and in sheep 
(Gabryszuk, 1994 and Asadian et al. 1996). 
             The significant increases of plasma vitamin E and plasma selenium 
in injected buffalo calves in the present study (Table 5) are in keeping with 
previous work by Naziroglu et al (1998) in lambs. They found that the levels 
of serum vitamin E were significantly higher in vitamin E and vitamin E with 
selenium supplemented groups compared with those of the control group. 
Moreover, the levels of serum selenium were significantly greater in both 
vitamin E and selenium supplemented lambs. However, the presented 
results disagree with the results of Cuesta et al. (1993) in calves who 
demonstrated that calves from cows supplemented with vitamin E, but not 
selenium, had higher serum vitamin E than calves from cows receiving 
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selenium and vitamin E or control. Also, they disagree with those reported  
in calves by Cuesta et al. (1994) who observed that selenium and vitamin E 
intake had no effect on serum vitamin E, but selenium supplements 
increased selenium concentration in cow serum and colostrum. 
              Hence, injection of vitamin E and selenium in the present study led 
to an increase in plasma concentrations of vitamin E and selenium in 
buffalo calves(Table 5). Therefore, the increase in plasma total protein in 
injected buffalo calves of the present study, may be explained by the 
concomitant increase in plasma vitamin E. In this regard, Shetaewi et al. 
(1992) demonstrated that serum total protein was high in lambs injected with 
vitamin E (200 mg/head). Also, the increase in plasma concentrations of 
total lipids in the present study as a result of viteselen injection in buffalo 
calves (Table 5) could be attributed to the linear relationship between serum 
a-tocopherol concentration or serum tocopherol : cholesterol plus triglycerol 
ratio (lipid fractions) and vitamin E intake as reported by Njeru et al. (1995) 
in cattle. In addition, Herdt and Smith (1996) concluded that plasma vitamin 
E and cholesterol are distributed in equal proportions of lipoproteins in the 
different density fractions that would not affect the overall vitamin E : 
cholesterol ratio of plasma. Therefore, it is suggested that total plasma 
vitamin E : cholesterol ratio is a valid relative estimator of vitamin E 
concentration per lipoprotein particle, regardless of the density distribution 
of particles. 
            In the present study, the insignificant effect of vitamin E and 
selenium injection on plasma glucose concentration (Tables 5 and 6) 
consistently agree with Reddy et al. (1985) who noticed that no significant 
differences in glucose attributed to treatment with vitamin E injection or oral 
intake.               
            The observed increase in plasma T3 hormone concentration as a 
result of  viteselen injection in buffalo calves (Tables 5 and 6) are in 
agreement with the results of Naziroglu et al. (1998) in which  they reported 
that levels of T3 were increased in lambs when vitamin E, selenium or 
vitamin E with selenium were supplemented in their diets. But, it disagrees 
with their results related to T4 concentration and T4/T3 ratio. They reported 
that T4 and T4/T3 ratio decreased with vitamin E, selenium or vitamin E 
with selenium  supplementation to lambs in their diet. The differences 
between the previous studies and the present study could be due to the 
different levels of selenium and vitamin E used and the animal species.                 

The significant increase of the RT and RR (Table 1) of buffalo 
calves injected with viteselen at both 6 a.m. and 3 p.m. in the present study 
could be attributed to the significant increase of feed consumption  which 
led to   increasing the metabolic activity in term of ( total lipids , total 
protein, T3, T4/T3 ratio) of those calves  (Table 5). Previous report by (El-
Feel et al.(1984) indicated that increase feed consumption of buffalo and 
Friesian calves    accompanied with increasing the concentration of  total 
protein , total lipids and cholesterol  in serum. In addition, previous report by 
Baiomy (1999) indicated that increase of feed consumption in  dairy 
buffaloes and cows associated with increase in serum T3 and T4 . Recent 
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report by El-Barody et al.(1998) revealed that increasing circulating levels of 
thyroid hormones (T3 and T4) may stimulate metabolic activity. Such 
increase in metabolic activity was associated with increased heat increment, 
as reflected by increased RT and RR.  

In conclusion, the results of the present study indicate that stressed 
calves given vitamin E and selenium injection showed higher growth 
performance (body gain and feed conversion), possibly due to a favorable 
metabolic profiles with superior responses in buffalo calves than Friesian 
ones. Further study is needed with different levels of vitamin E and 
selenium to determine the suitable requirements in calves. 
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م لسوينييواالاستجابات الفسيولوجية لعجوو  الجواسوو و الفزيايوال لن بول بفيتواسيل  و  و 

 ت ت ظزوف البزد

 2، اييات بيوسي  سل زبيع 1، عصام بسيويي سنيسال 1س سد عبد الفتاح ا سد البازودي

 جاسعة السييا-كنية الازاعة-قسم الإيتاج ال يوايي

 الجياة   -الدقي-اج ال يواييسعهد ب وث الإيت

 
  تتتك  12 تتتل ادل تتتذك رادتتساذ  ذامفتتتة ) اد   ذ تتت  ر 24استتدمت ف  تتت  لتتتسة ادت استت   تتتتت 

  2.30  ± 113.83  يايتتةل) 6- تتة ذ 6  تتك   يايتتةل) ذاتتةل  دذستت   ذال ادتتساذ  ر 12 ة ذستت   
   2.30  ± 100.0  يايتتتةل)   6- تتتة ذ  6ا تتتو  ذاتتتةل   دذستتت  ذال امفتتتة  ر 1.10  ± 122.83
  دحف شهذ  ذدو إساةل ادحيذافةف    أ ةال   دذح 4ا و  ل   اددذاد  ذ سدك         1.10 ± 102.0

دتت  إ) ذقتتت قستت ف ادحيذافتتةف  شتتذا ية تامتتك اتتك  تتف   1998ظتت ذا ادشتتدةب اد تتة ت رتيستت    إدتت     ايتت  
ذع  تف  تامتك اتك فت اد   ذ   الأذد   ت  اتك 0  ذك    اك فذع 3   ذ ديل  دسةذيديل اك  فهة دضو 

 5تك راستتدمت ف ا   ذ تت   ةة فتت    يف تتة اد   ذ تت  ادلةفيتت   تتل ادل تتذك دتتو حةفهتتة أستت ذ ية  ةدلضتتك   لتت
 0ذو) ل تو ستليفةف دتذتي 1ذ67– ل تو  يدتة يل ة  150 ك يحدذي  ل   1 ك/ ا )  ل اد يديسيليل ر اك 
ديذ يت  اةف ذاتسدك  لتت ف ادايتةت  ذقتت ست لف أذاال اد ستو دلحيذافت0يتذو 90ذقت اسد   فظتةو ادحةتل حدت  
 6ةف ا تتة ستت لف قيةستتةف دت  تتت  حتت ا   اد ستتو ذ  لتتتك اددتتف    فتتت الأذقتتت 0ذادا تتةب  اددحذيليتت  دل تتساب

ف ادلي يتتا-اليت اد  ذديفيتةف اد-دو امس  يفةف  ل ادتو ددحليك  اذفةف اد لاا ة ر لذاذا 0 لتادظه  3د ةحةذ
 ذقتت أظهت ف0)  يدتة يل لت -ادستيليفيذو-ذادفست    يفه تة -ذادلي ذاستيلل  ذفةف ادد اي أيذت ليت ذفيل –ادالي  

لفذيتة  تل  ادفدة ج آل   ذك اد ة ذ  اسد ة ف دلحةل حي  اةفف  لت ف ادف تذ ذ  استدهلاك اد تساب  ا لت  
 0   ذ   ادافد ذك  يف ة اةفف اسد ة     ذك اد  يايةل غي   لفذي 

 تل  ت ف ف ذذا تةب  دحذيتك دل تساب ا لت   لفذيتةس لف ساذ  ادل ذك اد ة ذ  ذاد  يايةل  لت
ف اد ت  ذديفتة س لف   ذك اد ة ذ  ادد  حةفف ايةت   لفذي     د ايا الا  ل ادلي يتاف ادالي  ذ  0ا فة 

يدتة يل لت  يفيذو ذ يادالي  ذادد اي ايذتذلي ذفيل ذاسدك ادفس    يل ذادد اي ايذتذلي ذفيل  ذادلي ذاسيل ذادستل
يتةل ذك اد  يا      ذ   ادافد ذك  يف ة دو دمدلا لتسة اد اذفتةف  ت  اد لاا تة  لفذيتة  ت    تذسدك  ةد ةة ف

دستيليفيذو س لف ساذ  اد ة ذ  د ايااف  ةديت   لفذيتة داتك  تل ا0ادد  حةفف  ةد ةة ف      ذ   ادافد ذك
 تذك اد تة ذ     ف ايضتة ا ة ست ل 0ذ  يدة يل ل  ذ ادلي يتاف ادالي      لاا ة ادتو ذسدك  ةد ةة ف   ة فة 

 ا دلةدل  ظهقيةسةف ا ل   لفذية داك  ل ت    ح ا   اد سو ذ  لتك اددف   ذسدك ادسة   ادسةتس  د ةحةذا
   يايتةل  ةة فت يف تة اةفتف اد ت ذه دهتسة ادةيةستةف  غيت   لفذيت   ةدفست   د   ذ ت  اد  - ةة فت   تةدافد ذك   

 ت  حت ا   اد ة ذ   ذاد  يايةل قيةسةف ا ل   لفذيتة  ت  ت س لف ادساذ  دالا  ل ادل ذك  0 ةدافد ذك  
 0اد سدةيو ذ  لت ف اددف    ةة ف   ة فة 

 ت ت ي اتل فسدفدج  ل لسة ادت اس  إل ادحةل  ةد يدسيليل    ادل ذك حتيل  اد  ةو دحف ظت ذا اد
    دتحذ ة   ادحيذيتآل دؤتي إد  دحسيل د ةف ادف ذ ذ  لت ف دحذيك اد ساب   ة يحة ظ  ل  ا تةب  الأفشت

   تة ذ  ا لت فشة   ةد  دل ت  ادت قي  ذ ايةت  اد ةةذ   دظ ذا اد  ت ذلسة ا سد ة   اةفتف  ت    تذك اد
    0 لفذية  ل ادل ذك اد  يايةل ذ   ادساذ  ا ل   ل الآفة 

 
 

 


	ABSTRACT
	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES
	محمد عبد الفتاح احمد البارودي1 ، عصام بسيوني سليمان1 ، زينات بيومي حسن ربيع2
	قسم الإنتاج الحيواني-كلية الزراعة-جامعة المنيا
	معهد بحوث الإنتاج الحيواني-الدقي-الجيزة



