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Abstract
In the conditions of South-West Central-Chernozem zone of the Russian Federation examined the effect of vitamin-mineral drug Rex Vital Electrolytes in feeding cows, the impact on the natural resistance of the organism, morphological and biochemical indices of blood of cattle, reproductive functions. Given the physiological basis of optimal doses Rex Vital Electrolytes for down-calving cows, the impact on their physiological status, blood picture, natural resistance and productivity.
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The relevance of the topic

In strassenmusik industrial complexes with stalls containing Deposit and condense the type of feeding increases the need to ensure animals are biologically active and minerals. This is especially noticeable on high-yielding, pregnant cows, as an imbalance or deficiency of nutrients and biologically active substances thus not only affects the productivity of cows, but also on the quality of the offspring [1].

Deficiency of vitamins in animal feed, especially in late winter housing period of detention, causing the need to find additional sources of exposure. To meet the needs of livestock developed a new generation of drugs. Some of them contain minerals and vitamins and also other components in easily digestible form. Their combined forms with therapeutic effect [2].

To provide a sufficient amount of vitamins and minerals in the diets at the expense of the existing set of feed in farms is not always possible [3]. Therefore, an important theoretical and practical importance is the discovery of efficient sources of high biological availability. These drugs include vitamin and mineral complex Rex Vital Electrolytes (RVA).

The goal of our research is to study the impact of a comprehensive vitamin-mineral drug Rex Vital Electrolytes on metabolism, reproductive and protective functions of the organism of cows.

For achieving the goal aimed to determine:

- morphological and biochemical blood parameters of cows;

- natural resistance of the cows.

- reproductive function (dynamics of the sexual cycle, fertilization, etc.);

- the productivity and chemical composition of dairy products;

- the optimal dose and frequency of feeding of the drug.

Materials and methods research

The experiments were carried out on the basis of Solokha branch farm-breeding farm. Frunze Belgorod region, Belgorod region. The object of the study were pregnant and newly calved cows of black-motley breed. The group was formed at the time of launch animals with consideration of live weight (600 kg), productivity (about 6 thousand kg of milk for 305 days of lactation).

Animal analogues were divided into 4 groups, control and 3 experimental. Animal nutrition year-round the same type. The basic diet (MD) was the same and fitted body weight, productivity and physiological state of animals. In the course of the experiment the cows I, II and III experimental groups were fed with a water-soluble vitamin-mineral preparation "Rex Vital Electrolytes".

Animals of the experimental group I received it in addition to the PR for 60 and 30 days before and 14 days after calving. The cows of the experimental group II were fed with a preparation twice for 60 days before and 14 days after calving, and III - 30 days before calving and at 14 days after it.

The duration of each feeding period, regardless of group 5 days. Daily dose of the drug that was administered in the feed, 25 g. the feeding Scheme shown in table 1.

Table 1. Scheme of the first experience

	The group
	Scheme and the periods of drug administration

	Control
	PR +10.0 ml of trivita once in two weeks

	I experienced
	PR + RVA 60 and 30 days before and 14 days after calving

	II experienced
	PR + RVA for 60 days before and 14 days after calving

	III experienced
	PR + RVA 30 days before and 14 days after calving


Animals of the control group instead of RWA fed trivet once in two weeks since the launch of the animals and before calving. It was administered in feed at a dose of 10.0 ml/goal. The flow of vitamins in the organism of cows during the dry period are shown in table 2. Cows of the control and experimental groups I have received the same amounts of vitamins A, D3, E, and animals from II and III experimental groups - two times less, but with different rules introduction.
Table 2. Supply of vitamins in addition to the basic diet in the dry period

	Group
	Dose of vitamins

	The control
	A 2.5 million ME; D3 - 0.25 million ME; E -1000 mg

	I experienced
	A 2.5 million ME; D3 - 0.25 million ME; E - 1000 mg

	II experienced
	A- 1.25 million ME; D3 - 0,125 million ME; E - 500 mg

	III experienced
	A - ME 1.25 million; D3 - 0,125 million ME; E - 500 mg


Vitamin-mineral complex Rex Vital Electrolytes produced by S. P. Veterinaria, S. A. (Spain) is a powder containing 1 kg as active ingredients:

- vitamins: A - ME 1000000, D3 - 2000000 ME, E - 4 g, B1 - 1, B2 - 2, g, B4 - 20 g, B6 - 1.6 g, B12 10 mg, K3 - 2 g, nicotinic acid 12 g, folic acid 0.3 g, calcium Pantothenate 4 g;

- amino acids: methionine - 20 g, lysine - 10 g;

- minerals: sodium - of 39.1 g, potassium - 4 g, calcium - 4 g, selenium - 33 mg;

- organic acids: lactic acid, 18 g, and lactose as a filler.

To account for the compliance of the main parameters of the content explored microclimate: temperature and velocity of air movement, and relative humidity; air contents of ammonia, hydrogen sulfide, carbon dioxide; illumination; air exchange rate.

Basic physiological and biochemical parameters were determined by modern methods of their study.
The results of the research
Microclimate barns. In the beginning of the experiment we have conducted studies of the environment in which experimental animals, since the implementation of the productive potential of livestock are observed in the areas of optimal hygienic parameters of microclimate.

We conducted monitoring of the microclimate in the barn for 200 cows in the climatic conditions of Central-Chernozem zone on the example of the collective farm. Frunze.

Herd management is contained in 4-row barn. Temperature and humidity, and gaseous modes of the air environment are provided with natural ventilation system through exhaust shafts 4 in the end part of the premises.

Measurement of microclimate parameters was carried out 2 times a month on day 3 adjacent in the three zones of the room 3 times a day. The research results are shown in table 3.
Table 3. Indicators of microclimate barn

	Indicators
	The transition period (spring)
	Winter
	Zoohygienic

standards

	Air temperature, °C
	12,7 (11,0-15,1)
	9,5 (5,8-11,4)
	10

	Relative humidity, %
	84,1 (71,6-97,3)
	88,7 (75,0-95,5)
	75

	The saturation deficit, g/m3
	1,76 (0,1-3,63)
	0,34 (0,2-0,6)
	not rated

	The velocity of air, m/s
	0,21 (0,13-0,25)
	0,05 (0,03-0,10)
	0,5

	Air exchange rate, m3/h per 1 kg of live weight
	33
	27
	35

	Carbon dioxide, %
	0,17 (0,09-0,26)
	0,26 (0,17-0,34)
	0,25

	Ammonia, mg/m3
	22,5 (16,0-30,0)
	28,6 (20,0-41,6)
	20,0

	Note. The table presents average values in brackets fluctuations.


The results showed that the average monthly air temperature in the barn ranged from 9.5 °C (January) to 12.7 °C (March). Even on the coldest days, it did not fall below 5,8 °C.

Relative humidity, both in transition and in winter is higher than the current standard, respectively, and 13.7 9.1 %.

A noticeable influence on the microclimate of the barn had breathability. On average over the observation period he met the standards, but its limitation in cold winter days to 15.5 m3/h per 1 kg of live weight of cows caused an increase in relative humidity of 4.6 %, carbon dioxide concentration is 0.09 %, ammonia - 6.1 mg/m3, a reduction in the speed of air movement 0.16 m/s compared to these indicators during the transition period. In this case, animals marked decrease in milk production by 5.4 %.

Thus, a comprehensive study of the microclimate showed that in the preparation of the premises for winter-stall the content, you should check and adjust the operation of the ventilation equipment [4] to produce the sealing of doors, walls and Windows, to use drugs that reduce the impact on the viability and productivity of animals climatic factor.
Clinical indicators of cows. When you switch the drug Rex Vital Electrolytes in the diet of pregnant cows did not occur changes in their behavior, forage palatability, gastrointestinal function. Regular clinical examination, thermometry, measurement of heart rate, respiratory movements, contractions of the rumen revealed no significant differences between cows of the experimental and control groups. These figures are within normal limits and correspond to the physiological condition of the animals. A slight increase in heart rate and breathing in cows treated with a vitamin-mineral complex RVA indicates a beneficial effect of the drug on the metabolic processes in the body. They become more intense.
Cows ' milk productivity and milk quality. Productivity of cows of the experimental groups studied by control milkings (table 4) in different months of the year.
Table 4. Yield cows, kg

	Months research
	The control group
	The experimental group

	
	
	I
	II
	III

	June
	21,5±1,2
	27,5±0,4*
	24,0±0,6
	25,5±0,6

	July
	25,6±0,6
	29,0±0,3*
	28,4±1,1*
	28,8±0,3*

	August
	27,0±1,3
	29,3±0,7
	28,7±0,8
	28,8±1,4

	September
	23,1±0,4
	26,1±0,2*
	23,0±0,4
	24,1±0,7

	October
	22,3±2,1
	24,0±0,8
	22,6±0,6
	23,1±0,6

	On average
	23,9±1,2
	27,2±0,4*
	25,3±0,6
	26,1±0,7


Here and below: * - p ≤ 0.05, ** - p ≤ 0.01, *** - p ≤ 0.001.

The data in table 4 show a positive effect of feeding of the animals RVA. So, in all the studied periods and separately by month higher milk yield in cows treated with the drug. From experimental groups, the highest daily milk yield in all the studied months have cows treated with Rex Vital Electrolytes, three times.

At the same time with milk yield change and biochemical characteristics of milk (table 5). In the milk of cows treated with the drug increases the amount of fat and protein.
Table 5. Chemical composition of milk

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	Fat, %
	3,16±0,14
	3,75±0,06
	3,63±0,04
	3,61±0,04

	Protein, %
	2,82±0,25
	3,34±0,12
	3,01±0,11
	3,01±0,02

	Potassium, mg%
	180±16
	210±8
	202±11
	208±6

	Sodium, mg%
	49,9±1,3
	49,2±1,2
	47,25±0,12
	46,2±0,4

	Calcium, mg%
	144,5±2,6
	159±7
	149±14
	153±11

	Vitamin a, mg%
	0,214±0,013
	0,364±0,022
	0,328±0,028
	0,314±0,024

	Vitamin E, mg%
	0,122±0,004
	0,145±0,008
	0,155±0,009
	0,132±0,08


The greatest increase was in the group of cows treated with the drug three cycles. So, the fat content in the blood of cows in this group compared with the control above 18.7 %, protein - 18,4, potassium - 16.7 %, calcium - 10, vitamin A by 70.1 (p < 0.01), vitamin E was 18.8 %. At the same time, marked (as a trend) reducing the content of sodium is 1.4 %.

The content of vitamin E the best performance in cows of the second group receiving the drug at least 30 days before calving and 14 days. This figure is higher by 27% compared with the control group and 6.9 %, than in cows first experimental group.

Several changes and mineral composition of milk. In the milk of cows treated with the drug RVA marked increase in the content of calcium and potassium, and vitamins A and E. it is slightly less such milk contains sodium. Perhaps this is due to the increase of potassium and release it into the bloodstream, which somewhat inhibits excretion of sodium.

In General, the trends indicate a use for the synthesis of milk cows experienced groups of nutritional and mineral content of diets.

Thus, the use of Rex Vital Electrolytes increases the content in cow milk fat, protein, minerals and vitamins; its quality in General.
Morphological and biochemical blood parameters of cows. The blood of cows we conducted in three stages: 60 and 30 days before calving and after 30 days. The data obtained are presented in tables 6-9.
Table 6. Morphological parameters of blood

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	60 days before calving

	Erythrocytes, million
	4,78±0,07
	4,88±0,08
	4,81±0,06
	4,85±0,07

	Leukocytes, thousand
	7,58±0,11
	7,84±0,08
	7,71±0,09
	7,79±0,06

	Hemoglobin, g/l
	86,2±2,9
	89,7±3,2
	91,2±2,6
	92,4±3,0

	At least 30 days before calving

	Erythrocytes, million
	4,62±0,07
	5,04±0,09
	4,69±0,07
	4,93±0,07

	Leukocytes, thousand
	7,40±0,12
	8,11±0,09
	7,55±0,11
	7,90±0,08

	Hemoglobin, g/l
	83,1±3,7
	94,9±3,1
	87,9±3,7
	96,3±3,3

	After 30 days after calving

	Erythrocytes, million
	4,63±0,07
	5,16±0,11
	4,81±0,09
	4,89±0,08

	Leukocytes, thousand
	7,35±0,17
	8,2±0,15
	7,74±0,14
	7,82±0,12

	Hemoglobin, g/l
	78,6±4,2
	100,7±3,6**
	93,6±3,8**
	95,8±2,4**


Table 7. Concentration of total protein and its fractions in blood of cows

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	60 days before calving

	Total protein, g%
	8,12±0,12
	8,27±0,13
	8,31±0,13
	8,40±0,14*

	Albumin, % 
	36,1±1,4
	35,7±1,48
	34,9±1,32
	37,8±1,57

	Globulins, %:

	α-
	14,2±0,43
	15,0±0,36
	13,9±0,38
	14,7±0,52

	β-
	15,6±0,64
	15,2±0,79
	14,8±0,85
	15,9±0,90

	γ-
	33,5±0,37
	33,7±0,41
	34,3±0,39
	34,4±0,44

	At least 30 days before calving

	Total protein, g%
	7,98±0,11
	8,36±0,14
	8,24±0,13
	8,68±0,15*

	Albumin, % 
	34,90±1,57
	35,90±1,45
	32,52±1,42
	40,46±2,2

	Globulins, %:

	α-
	13,80±0,63
	15,90±0,57
	13,63±0,44
	15,52±0,49

	β-
	14,20±0,88
	18,20±1,11
	13,90±0,72
	17,86±0,96

	γ-
	32,71±0,39
	34,56±0,50
	33,82±0,43
	35,57±0,42

	After 30 days after calving

	Total protein, g%
	7,86±0,12
	8,68±0,16*
	8,27±0,18
	8,55±0,14*

	Albumin, % 
	31,11±1,83
	41,59±1,72
	62,52±1,81
	38,7±1,64

	Globulins, %:

	α-
	13,26±0,54
	16,14±0,47
	15,89±0,28
	15,52±0,52

	β-
	13,26±1,13
	18,31±1,28
	15,44±0,94
	17,54±0,87

	γ-
	31,78±0,46
	37,34±0,78
	34,80±0,52
	35,52±0,43


The most important function in the animal body perform blood corpuscles, the majority of which are red blood cells. The use of vitamin-mineral complex RWA increases the concentration of red blood cells. The best results were recorded in the first experimental group. Increases the amount of white blood cells. As in the case of erythrocytes, the best performance characteristic of the first experimental group.

This changes the dynamics of hemoglobin. So for 60 days before calving the highest value of the characteristic for the second and third experimental groups. After 30 days, the picture changes somewhat. In the first experimental group, its concentration rises by 5.2 g/l (5,8 %), 4.2% in the third group and the second experimental group decreased by 3.7 %. However, all these figures are higher than in the control group.

The study of protein metabolism showed an increase in total protein content in all periods. Before calving its greatest concentration in animals the third experimental group. After calving, this indicator is compared with the data for 30 days before calving significantly increased in the first experimental group (0.32 g%, or 3.8 %) and decreases in three (1.5 %). In the second experimental group the total protein content during this period is almost constant.

Compared with the control group, this figure significantly in 8,68 and 8,55 g% higher, respectively in the first and third experimental groups.

The use of vitamin-mineral drug had a positive effect on mineral metabolism (table 8). So in the blood of cows experimental groups by 19.7 %, and 15,8 16,4 % (the difference is reliable), respectively, compared to control increased concentration of calcium and 27.2 % (p < 0.05), 10.1 and 11.6% of inorganic phosphorus. It is the difference in the period of 30 days after calving, where the differences are most pronounced.
Table 8. Mineral composition of cows blood

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	60 days before calving

	Calcium, mg %
	10,32±0,52
	11,2±0,34
	10,67±0,31
	10,8±0,43

	Phosphorus, mg %
	7,51±0,27
	7,92±0,54
	7,25±0,31
	7,2±0,39

	At least 30 days before calving

	Calcium, mg %
	9,91±0,22
	11,46±0,36
	10,00±0,63
	11,49±0,48

	Phosphorus, mg %
	7,00±0,63
	8,4±0,42
	6,73±0,44
	7,8±0,48

	After 30 days after calving

	Calcium, mg %
	9,84±0,30
	11,78±0,28*
	11,40±0,26*
	11,46±0,29*

	Phosphorus, mg %
	6,70±0,16
	8,52±0,37*
	7,38±0,24
	7,48±0,28


It is known that the concentration of calcium is important for maintaining a number of body functions such as growth and development of bone, muscle nerve excitability, blood clotting. Taking into account the existing mechanisms of the regulation of calcium metabolism obtained data allow to judge about the increased metabolism of vitamin D. this is also evidenced by the higher blood levels of vitamins A and E (table 9).
Thus, it can be noted that depending on the period of use of the drug, RVA in the blood of animals increases the number of erythrocytes and leukocytes, the change in the ratio of albumin and globulin fractions (stronger increases beta-globulin fraction, which largely involved in the protective functions).

After calving there is a decrease of almost all the studied parameters in the blood of the animals of the control group. A similar pattern was observed in animals of the experimental group III. In animals first and second experimental groups studied blood counts are growing, in most cases, significantly (P < 0.05).

Table 9. Concentration of vitamins in the blood

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	60 days before calving

	Vitamin a, mg %
	0,064±0,003
	0,070±0,004
	0,063±0,003
	0,069±0,002

	Vitamin E, mg %
	1,31±0,12
	1,42±0,13
	1,44±0,12
	1,53±0,16

	Carotene, mg %
	0,123±0,009
	0,130±0,011
	1,121±0,010
	0,129±0,010

	At least 30 days before calving

	Vitamin a, mg %
	0,061±0,004
	0,081±0,005
	0,06±0,005
	0,079±0,003

	Vitamin E, mg %
	1,15±0,13
	1,62±0,15
	1,29±0,14
	1,58±0,15

	Carotene, mg %
	0,117±0,011
	0,15±0,013
	0,118±0,011
	0,14±а,012

	After 30 days after calving

	Vitamin a, mg %
	0,058±0,003
	0,084±0,002*
	0,066±0,004
	0,079±0,003*

	Vitamin E, mg %
	1,01±0,10
	1,76±0,14*
	1,49±0,13
	1,53±0,13*

	Carotene, mg %
	0,098±0,010
	0,164±0,013*
	0,132±0,010*
	0,137±0,011*


The optimal values in all the studied periods, are indicators of animal blood I experimental group (three-fold use of the drug). This trend indicates a beneficial effect of mineral and vitamin supplements for protein, mineral exchanges and the use of vitamins. Minerals and vitamins included in the composition of the drug, have greater availability, utilization above.
Natural resistance of the organism of cows. In determining the indicators of nonspecific resistance in cows experimental groups under the influence of drugs is set to a positive change (table 10).
Table 10. Indicators of the natural resistance of cows, %

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	Bactericidal activity
	67,7±0,7
	86,9±0,5**
	81,8±0,4**
	83,0±0,7**

	Lysozyme activity
	9,0±0,5
	10,7±0,4**
	10,4±0,7**
	10,6±0,5**

	Phagocytic activity
	65,1±0,7
	69,4±0,6*
	66,6±0,7
	68,3±0,6*


Thus, the inclusion of RWA in the diet contributes to significantly compared with the control group increased bactericidal activity of blood serum by 19.2% in cows experimental group I, 14.1 - II group and 15.3 % - III group.

Increased lysozyme activity of serum and phagocytic activity of leukocytes. Lysozyme activity increased respectively by groups of 1.7% and 1.4, and 1.6 % (P < 0.01), and phagocytic 4.3 and 1.5, and 3.2 % (P < 0.05).

Such action of the drug, apparently due to the presence of a number of vitamins that increase as the overall stability of the organism of animals and nonspecific resistance.

If to compare the performance of the natural resistance of experimental animals, then it higher in cows I experienced groups to which the drug was administered three times. The bactericidal activity of serum from their blood is higher than in the second and third experimental groups, respectively 4.1 and 3.9 %, lysozyme activity - 0.3 and 0.1, phagocytic activity by 2.8% and 1.1 %.

Of animals during the dry period the drug was administered twice, with a higher natural resistance had cows of the experimental group II, which the drug was administered for 30 days before calving and after 14 - after.

Thus, to increase the natural resistance of the organism of cows mineral-vitamin Supplement Rex Vital Electrolytes is most expedient to enter three times: for 60 and 30 days before calving and after 14 days.

The increasing resistance of cows to the impacts of factors technology has a positive impact on their reproductive functions, which favorably affects the physiological status of newborn calves.
Obstetric indicators cows. Calving cows were held in the basics-nom in expected terms with deviations in individual cases for 4-5 days. Postpartum condition had a positive effect on fertility in cows (table 11).
Table 11. Fertility of cows a day

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	The time of first insemination, days
	58±4
	69±2
	64±2
	49±1

	Fruitful time of insemination, days
	103±5
	84±2
	99±4
	88±3

	Number of Peregudov,
goals
	2
	1
	1
	1


Thus, a fruitful time of insemination decreased from 103 days in the control group to 84, 99 and 88 days, respectively in the experimental groups. The difference in 3-19 days may affect the course of subsequent lactation and overall productivity of the cows. In cows experimental groups 2 times less than the control of Peregudov.

Thus, the use of mineral and vitamin supplements Rex Vital Electrolytes helps to normalize postpartum status and fertility in cows, reduces the possibility of disease of cows with endometritis, which ultimately has a positive impact on the status of newborn calves and physiological homeostasis cows. The best performance is typical for cows I experienced groups to which the drug was administered three times.
Economic efficiency of application of Rex Vital Electrolytes. Increased economic efficiency in the use of RWE (table 12) occurs due to the difference of cost of medicines and additional products (milk yield of cows), as well as reducing the service period.
Table 12. Economic efficiency of application of RWE heavily pregnant and newly calved cows, RUB/head

	Indicators
	The control group
	The experimental group

	
	
	I
	II
	III

	The cost of terravita
	15,00
	-
	-
	-

	Cost of RWA
	-
	95,63
	63,75
	63,75

	Costs
	9077,2
	2526,5
	7548,5
	2938,05

	The cost of milk obtained
	15006
	17263,6
	15451,6
	15363,8

	Net profit
	5913,8
	14641,47
	7839,35
	12362

	Profit per 1 RUR cost of RWAnewly calved cows, RUB/head
	-
	153,1
	122,9
	193,9


We found that the profit obtained per 1 ruble spent on RWA was in the group II 153,1; III - 122,9 and IV - for 193.9 RUB/head. Triple the use of RVA high-yielding black-and-white cows in heavily pregnant (twice) and the fresh period (once) gives practically the same economic effect as double use (once before and once after calving).
Conclusions
Thus, to improve physiological condition, reproductive functions, increase the milk productivity of black-and-white cows recommend the use of vitamin-mineral Supplement Rex Vital Electrolytes. The drug should be fed cows is threefold: 60 and 30 days before and 14 days after calving at a dose of 25 mg/head / day. The duration of each course is 5 days.
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