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SUMMARY

The influence of organic and inorganic selenium compounds injected to 

pregnant cows and to their calves after weaning on immunological status of 

calves was studied. Selenium compounds (sodium selenite or selenopiran) were 

injected to cows before 14 days to calving in dose 0.1 mg Se/kg live weight. 

Application of selenium compounds increased level of selenium, IgA, IgG in 

colostrum, and in blood serum of calves. The additional injections of sodium 

selenate and selenopiran to calves on 7 day after birth stimulated their humoral 

and cell immune response, activity of phagocytes and growth. The most 

effective selenium compound was selenopiran.
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INTRODUCTION

Genetically determined adaptation systems of calves are not formed in 

early ontogenesis and even not sharp negative influence of environment can’t be 

compensated by immunological reactions. This may lead to violation of 

homeostasis. Postcolostral period is very unfavourable for calves, because the 

role of colostral immunity decreases and forming of active immunity is in initial 

stage. This period characterized by different diseases and murrain of young 

stock and by lost of productivity in future. (K. Schoonmaker, 1999). That is 

why the search of different adaptogens is rather actual. 

Among substances able to regulate immune reactions and work as 

adaptogens antioxidants and compounds of selenium must be marked. But high 

toxicity of inorganic selenium compounds limits their application in animal 

husbandry. Alternative of inorganic selenium compounds may be organic 

selenium compound 9-phenyl-symmetric octahydroselenoxantene, Se-content 

24% (or selenopiran, SP-1). It was synthesed by Alexander F. Blinnokhvatov. 

Selenopiran is oil-soluble nontoxic selenium compound able to influence on 
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MATERIAL AND METHODS

The objects of experiment were pregnant cows and their calves. There were 

formed three groups by eight pregnant cows. Cows of control group were 

injected by sterile solution of sodium chloride 0.9% once 14 days before 

calving. Cows of first experimental group were injected by water solution of 

sodium selenite in dose 0.1 ppm Se. Cows of second experimental group were 

injected by oil solution of selenopiran in dose 0.1 ppm Se in the same time. 

Calves obtained from cows of control group were injected by sterile 

solution of sodium chloride 0.9% on 7 day of their life. Calves of first 

experimental group were injected by water solution of sodium selenite in dose 

0.1 ppm Se. Calves of second experimental group were injected by oil solution 

of selenopiran in dose 0.1 ppm Se in the same time. 

The conditions of feeding and housing of all animals were identical. 

Material for analyzes was blood, obtained from jugular vein on 1, 3, 7, 21, 

60 and 90 day of calf’s life.

Detected indexes: selenium by fluorimetric method (

1995) in blood serum; IgG, IgM and IgA in blood serum and colostrum (G. 

Manchini et al, 1965); quantity and percent of T-

RESULTS AND DISCUSSION

Selenium concentration in colostrum reach maximum at the first day after 

calving. It was 53.6± ±

experimental group and 78.8±

as compared with control). Differences in contents of selenium in colostrum 

disappeared on the third day. 

Selenium contents in blood serum of calves of first and second 

experimental groups before injections of selenium preparations on seventh day 

of their life was higher on 14.1% and 13.7% as compared with control

accordingly (Tab 1).

Day Control Na
2
SeO

3
-1

1. 61.76±3.13 70.49±2.00 70.25±6.41*

3. 60.77±4.74 68.37±4.40 72.34±3.04*

7. 56.29±1.79 66.79±3.44 68.64±3.01*

21. 75.9±5.98 59.17±2.61 59.21±4.46

60. 51.18±3.56 70.72±9.27 62.54±4.23

90. 67.44±3.83 66.44±5.56 64.69±2.93

Injections of selenopiran and sodium selenite to calves on seventh day of 

their life didn’t lead to increasing of selenium contents in blood serum. It may 

be connected with optimal saturation of calf’s organism by selenium and quick 
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excretion of it’s additional doses. Also, metabolism of selenium in adult and 

young organism may be difference and in calf’s body selenium accumulates in 

“points of growth”, i.e. intensively growing organs and tissues and not in blood 

serum.

Selenium contents in colostrum were not correlated with selenium 

concentration in blood serum of calves. Injections of selenium preparations did 

not influenced on contents of selenium in colostrum but level of selenium in 

blood serum of first and second experimental groups calves on the first day after 

birth was higher on 32% and 41% as compared with control accordingly. This 

fact shows that transfer of selenium from mother to fetus may be realized 

through the placenta. (S.S. Sweker, et. al., 1995). Reliable increasing of 

selenium concentration compared with control till 21 day after birth (p<0,05) 

marked in calves, who’s mothers were injected by selenopiran. Later selenium 

level of control calves blood serum increased. 

Injections of selenium preparations to pregnant cows and to their calves 

acted considerably on system of T-lymphocytes of calves. There were not 

significant quantitative differences in T-lymphocytes between control and 

experimental groups (Tab 2), but percent of T-lymphocytes was higher in blood 

of calves, treated by selenopiran (Tab 3). This effect may be connected with 

protective influence on selenopiran on T-cells of young animals.

Table 2. Quantity of T-lymphocytes in blood of calves, ×109/l

Day Control Na2SeO3 Selenopiran

1. 0.85±0.16 1.20±0.07 1.08±0.14

3. 1.59±0.05 0.84±0.09 1.01±0.06

7. 1.15±0.17 1.19±0.28 1.23±0.17

21. 0.69±0.06 1.52±0.30 1.05±0.08

60. 0.67±0.08 0.73±0.02 0.82±0.06

90. 0.59±0.07 0.89±0.18 0.71±0.07

Table 3. Percent of T-lymphocytes in blood of calves, %

Day Control Na2SeO3 Selenopiran

1 44,3±2,3 52,1±1,3 57,9±1,4

3 52,1±2,6 41,3±3,8 50,1±3,4

7 42,7±5,3 40,6±4,2 50,4±4,6

21 30,4±4,5 54,5±4,7 50,6±4,1

60 46,7±6,4 44,5±1,9 53,1±2,9

90 30,3±3,6 37,3±5,6 29,6±1,2

Some changers were observed in humoral immune system of young stock 

under influence of selenium compounds. We connect them with colostral 

immune factors. 
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Concentration of IgG on the first day after calving in colostrum of cows, 

treated by selenium compounds, was higher than in colostrum of control cows 

(Tab 4). But reliable differences compared with control (29.6%) marked in 

second experimental group where selenopiran was used (p<0.05). 

Concentration of IgA in colostrum of cows, treated by selenopiran, 

exceeded control index on 42.6% and 24.9% on the first and third days after 

calving accordingly. IgA contents in colostrum of cows, treated by sodium 

selenite, was not differed from control.

Table 4. Concentration of IgG and IgA in colostrum, mg/ml

Experimental groups

Control group

first second

Day after 

calving

IgG IgA IgG IgA IgG IgA

1 105.3±2.02 0.71±0.16 106.5±3.5 0.81±0.26 136.5±14.8* 1.5±0.15

3 102.0±0.86 0.56±0.07 103.5±0.01 0.58±0.07 104.0±1.0 0.42±0.02

Increasing of IgG and IgA concentrations in colostrum of cows, obtained 

selenopiran, influenced on levels of these immunoglobulins in blood serum of 

calves (Tab 5). Young stock of second experimental group had higher 

concentration of IgG on first, third and seventh day after birth and higher 

concentration of IgA in the same period.

Table 5. Concentration of IgG and IgA in blood serum of calves, mg/ml

Experimental groups

Control group

first secondDay

IgG IgA IgG IgA IgG IgA

1 15.8±4.9 1.65±0.50 15.4±2.8 1.56±0.60 22.1±1.9 2.78±0.06

3 21.3±2.8 1.35±0.20 17.2±1.8 1.37±0.40 24.4±2.4 2.2±0.20

7 16.0±2.8 0.75±0.10 15.8±2.3 0.92±0.40 21.3±3.1 0.88±0.10

21 14.6±2.7 0.45±0.07 13.8±1.2 0.54±0.09 16.3±3.0 0.5±0.06

Additional injections of selenium preparations to calves on seventh day 

after birth did not influenced on IgA and IgG concentrations in blood serum. 

Concentration of IgM in colostrum of cows, treated by selenopiran, was 3.6 

mg/ml, in control group – 2.0 mg/ml. Increased level of IgM in colostrum 

leaded to increasing of IgM in blood serum of calves (Fig 1). 
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Fig 1. Concentration of IgM in blood serum of calves,mg/ml
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Additional injections of sodium selenite and selenopiran to calves on 

seventh day after birth stimulated synthesis of IgM in their organism. 

Selenopiran was more effective and IgM level of calves of second experimental 

group was higher then in first group and in control group on the first day on 

14.8% and 20.3%, on the seventh day – on 7.1% and 33.9% accordingly. 

Stimulation of colostral immune factors by selenium compounds promoted 

full realization of growth of young livestock in first three month of their life. In 

the age of three month live weight of calves of experimental groups surpassed 

this index of control calves on 17.7% and 18.0%, according to groups.

CONCLUSIONS

We think that selenium compounds rise level of immune protection in first 

months of calf’s life, when there is high probability of development of 

immunodeficiency and promote using of genetic growth potential. 
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