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The article presents the results of research on the distribution of A-hypovitaminosis in the mares of the last trimester of pregnancy. For this purpose, the ration of feeding mares was analyzed for the nutrient content. We have established an imbalance with digestible protein, crude fiber, calcium, phosphorus and carotene. According to the results of the clinical examination of the mares, it was founding that of the 17 examined mare 10 goals had symptoms of alimentary hypovitaminosis. The introduction  in the last trimester of pregnancy of mares, with signs of hypovitaminosis, orally, of retinol acetate in a dose of 700,000 IU, five times, at intervals of seven days, increases the content of zinc in serum on average by 155 %, and vitamin A in 4,38 times.
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Formulation of the problem. A huge experimental material has been accumulated both in laboratory and in farm animals, which shows the huge role of vitamin A in the development of the embryo. During pregnancy with A-hypovitaminosis, death and resorption of the fetus are observed, the term of pregnancy is increased, dead or non-viable animals are born.

     The reproductive function also depends on the content in the organism of an indispensable micro element – zinc. Due to its lack him in the body delayed the growth and development of young animals, disturbed the functions of the central nervous system, the processes of digestion, slow-motion growth of hair.
   It is known that the main link in the exchange of zinc in A-avitaminosis chickens is the inhibition of the processes of micronutrient absorption in the thin section of the colon [1].

Аnalysis of recent research and publications that have begun solving problems. Zinc is a chemical element of the secondary subgroup of the second group of the periodic system – one of the indispensable trace elements, which takes second place to iron after spreading in the human body and animals and participation in metabolic processes [2, 3]. In cells this element is a part of stable biocomplexes. In the body, it is in coordination with the endogenous organic ligands. This is due to the high ability of the trace element to form chelate structures that arise in cases where the metal is located between the electron donor atoms. Several of them are atoms of nitrogen, oxygen and sulfur. Formation of such compounds and dependent to the role of zinc in the functioning of various biological systems [4, 5]. The ability of zinc to form biocomplexes is accompanied by relative safety for biomolecules. Especially important role zinc plays in the composition of protein molecules. Besides, zinc is a structural component or requires more than 200 metal enzymes involved in various metabolic processes for catalytic activity [6, 7].

      In this way, the biological role of zinc in the body is largely realized through its participation in the synthesis and stabilization of nucleic acids and proteins, energy metabolism, proliferation and cell differentiation, maintaining the antioxidant status of the organism, and so on. [8, 9, 10].

     The productivity of animals depends on the balance of diets (especially digestible protein and carotene) and the quality of feed, since vitamin A plays an important role in the interaction of lipids in cell membranes, provides function and regulates their permeability, affects the synthesis of glycosaminoglycans and proteoglycans, the cellular cell ultrastructure mucous membrane of the intestine, providing reproductive function of animals [11, 12]. Transformation of carotene into vitamin A is carried out by biotransformation system (in the foals in the first days of life this system is absent). The provision of their body with retinol during this period depends on its content in colostrum and colostrum milk [11, 13].

       The purpose of our research was to determine the distribution of A-hypovitaminosis in the mares, to determine the effect of retinol deficiency on the zinc content in the serum of the mares of the last trimester of the pregnancy and to make corrections to this insufficiency.

    To achieve this goal, we have set the following objectives:

-  determine the nutritional value the ratione of the pregnant mares;

- to conduct a clinical study of the mares of the last trimester of pregnant;

- determine the content of vitamin A and trace element of zinc in the blood serum of pregnant mares;

- to carry out correction of A-vitamin deficiency in mares at the late stages of pregnancy.

Materials and methods of research. The research was conducted on the basis of the Department of Therapy at Poltava State Agrarian Academy and Alexandria Equestrian Plant, Alexandria district, Kirovograd region.

  The object of the study was the mares of the last trimester of pregnancy.

  The ration for feeding the pregnant mares was analyzed on nutrient content.

  During the clinical study of the mares were determined, the temperature of the body, pulse, the condition of the mucous membranes and teeth, liver and bone tissue.

  In case of marigold mothers with A-vitamin deficiency, the experimental group (five goals), an artificially synthesized preparation of retinol acetate was administered orally in a dose of 700000MU, five times, at intervals of seven days. Test animals in the control group did not use medicine.

  Samples of blood were taking in the experimental animals in the 8-9th month of the pregnancy and for 30, 20 and 10 days before the childbirth. The serum of blood was determined by the content of vitamin A, according to Paranich A.V. and zinc, using a fiery photometer.
Research results. At the Alexandria horse factory, a study of the dynamics of vitamin A and zinc content in the serum of the mares of the last trimester of pregnancy in the application of retinol acetate, in the background of alimentary hypovitaminosis was conducted.

Animals were applied a clinical review of the common methodology and analysis of the diet.

As a result of the research it was found out that in 6 animals the hair cover is dull, does not adhere tightly to the skin, the fishing line is often glued and easy to tear, the skin is dry; in 9 – the conjunctiva and the mucous membrane of the oral cavity were anemic; Horn's wall of a hoof is dull in 3 animals, one of which is its dryness and brittleness. During the movement of 3 animals, there was a sound of «crack» in the joints. In total, 17 animals were tested, of which 10 the above reported symptoms.

 These tables show that the total nutrition of the rabbit diet is 9.4 feed units, at a rate of 8.75, that is, at a reduced nutritional value of the diet, the overage of feed was 7 %. The quantity and quality of protein in animal rations is one of the important elements of nutrition. The vital activity of animals is associated with the formation and decomposition of proteins in the body. Most of the protein is protein. The share of digestible protein in the diet is 640.97 grams, which is only 73.67 % of the norm. The amount of fiber in the diet is 3592 g, which exceeds the regulatory indicators by 43,7 %. Based on this, it can be argued that the use of the exchange energy of the diet will be lower than 71,4 %.

As you know, fat maintains active appetite, normal food intake and absorption of nutrients in the intestinal tract. With fat in the body of the colony mares fat-soluble vitamins come in and when it is shortage, the absorption of these vitamins deteriorates. In the diet of mare, the content of raw fats was 177.9 g. We did not meet in the literature normative data on the content of fats in the rations of the mares.

The nutritional value of the rabbit mares and carotene in feed

	
	kg
	%
	Cd
	Dig.prot
(g)
	Cr.cell. (g)
	Fat raw (g)
	Са(g)
	Р(g)
	Carotene (mg)

	Norm
	
	100
	8,75
	870
	2500
	-
	56
	44
	187

	Haymaking grass
	5
	40
	3,25
	189,0
	1527
	52,5
	38,6
	8,75
	5,24

	Straw is oatmeal
	3
	20
	1,35
	57,47
	1412
	69,9
	17,58
	3,99
	3,12

	Oats, corn
	5
	40
	4,8
	394,5
	653
	55,5
	10,05
	19,15
	0,0

	Total:
	13
	100
	9,4
	640,97
	3592
	177,9
	66,23
	31,89
	8,36

	±  to normal
	
	
	+0,65
	-229,03
	+1092
	-
	+10,23
	-12,11
	-178,64


  Minerals are involved in metabolism, but do not constitute energy value. The need for mineral substances in mares increases during the season because they are necessary both for the needs of the mother organism and for the formation of the fetus. The content of calcium in feed was 66.23 g, and phosphorus 31.89 g. The ratio between them was 2.07: 1, which corresponds to normative indicators.

 The main source for the synthesis of vitamin A in animals is carotene feed. In the diet of the mares, the mare contained 8.36 mg carotene, which does not meet the regulatory requirement of at least 178 mg. Lack of carotene in the diet of mares leads to a low content of retinol in the blood of mares and development of A-hypovitaminosis.
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Pic. 1. Dynamics of indices of vitamin A content in the serum of mares of the last trimester of pregnancy (mg/100 ml) (M± m; n = 5)

At the beginning of research, the vitamin A content in the experimental group was 4.9 ± 0.34 mg/100 ml. After oral of additional volumes of vitamin, it contents in the blood for 10 months pregnancy was 18.34 ± 1.95 mg/100 ml, the 3.74 times more than the start alone. For 30 days to accouchement, the vitamin A content in the blood increased by 1.17 times, and amounted to 21.48 ± 1.99 mg/100 ml. For 20 days to accouchement, the level was 18.88 ± 2.2 mg/100 ml, 12.10 % less than the previous one. There is a tendency to decrease the level of vitamin A, so for 10 days to the vinegar, it is 16.39 ± 2.15 mg/100 ml, 0.86 % less than the previous one.

When experiment stay for 8–9 months of drainage in the control group, the content of vitamin A was with in 4.59 ± 0.26 mg/100 ml. For 10 months, the retinol content in the blood decreased by 0.91 % and amounted to 4.22 ± 0.23 μg/100 ml. Subsequent studies showed that its content decreased and for 30 days to the sorbet was 3.37 ± 0.2 mg/100 ml, being lower by 20.14 % than the previous level, and for 20 days until delivery by 1.19 times and was on average 2.82 ± 0.25 mg/100 ml. For 10 days, the content of it decreased to 2.51 ± 0.26 mg/100 ml, that is, 1.12 times.

Comparing there sults obtained in the experimental and control group, the following results were obtained: when the animals were stained in the test, the content of vitamin A in the serum was almost the same 4.9 ± 0.34 mg/100 ml and 4.59 ± 0.26 mg/100 ml in accordance. For 10 months in the control group, it decreased by 4.34 times compared with the experimental one and amounted to 4.22 ± 0.23 mg/100 ml and 18.34 ± 1.95 mg/100 ml, respectively. For 30 days, the retinol content in the test sample was 21.48 ± 1.99 mg/100 ml, 6.37 times more than the control, where its content was with in 3.37 ± 0.2 mg/100 ml. The difference in the content of vitamin A in the blood serum between the experimental and control groups in creased by 6.69 times for 20 days to the digestive system and was maintained at 18.88 ± 2.2 mg/100 ml and 2.82 ± 0.25 mg/100 ml respectively. For 10 days, the retinol content in the test group was 16.39 ± 2.15 mg/100 ml, while in the control group it was 2.51 ± 0.26 mg/100 ml, which is 6.52 times less than the experimental one.

Parallel with the definition of the content of vitamin A in the same blood samples were determined and the dynamics of changes in the number of micronutrients zinc. Since, according to literary data, the content of the sesubstan cesarein terrelated.
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Pic. 2. Dynamics of indices of zinc content in serum of mares of the last trimester of pregnancy (mg/100 ml) (M ± m; n = 5)
Before staging animals in the trial, the zinc content in the experimental group was on average 60.5 ± 2.12 mg/100 ml. After oral administration of vitamin A, its level in the blood of the mares was altered. For 10 months it increased by 1.36 times from the starting level to 82.5 ± 3.03 mg/100 ml. For 30 days, the zinc content remained at the limit of 89.14 ± 2.53 mg/100 ml, which is 1.08 times higher than the previous one. For 20 days – 93.71 ± 2.62 mg/100 ml, indicating a further increase of 1.05 times the previous indicator. At the next biochemical examination of blood samples taken from the mare for 10 days before the digestion, the zinc content decreased by 1.13 times to 82.35 ± 3.49 mg/100 ml.

Under the same conditions of retention and feeding, but without the additional prescription of vitamin A, the zinc content in the blood of breed cows at the beginning of the experiment was 57.2 ± 1.46 mg/100 ml. For 10 months its level was on average 61.07 ± 1.42 micrograms/100 ml, which is 1.07 times more than the initial one. For 30 days, the level of zinc increased to 1.02 times compared to the previous one and was at 62.78 ± 1.43 mg/100 ml. For 20 days, the content of zinc was 58.07 ± 1.04 mg/100 ml, which indicates a decrease of 0.92 times the zinc level per month to the vinegar. For 10 days before childbirth, the level of zinc in the blood decreased by a factor of 0.96 compared with the previous study and was within the range of 56.14 ± 0.95 mg/100 ml.

After comparing the zinc levels in blood samples from the experimental and control groups, the following results were obtained. At the beginning of the experiment, their content was different and amounted to 60.5 ± 2.12 and 57.2 ± 1.46 mg/100 ml, respectively. At 10 months of the drainage in the experimental group, its content increased to 82.5 ± 3.03 mg/100 ml, which is 1.35 times more than that of the control group 61.07 ± 1.42 mg/100 ml. For 30 days, the level of micronutrients in the experimental group increased to 89.14 ± 2.53 mg/100 ml and in the control 62.78 ± 1.43 mg/100 ml, which was 1.41 times less. When blood samples were examined for 20 days before digestion in the experimental group, the zinc level increased by 1.61 times compared with the experimental one. For 10 days, the protein content in the experimental group decreased to 82.35 ± 3.49 mg/100 ml and in the control group it was 56.14 ± 0.95 mg/100 ml, which is 1.46 times less than that experimental groups.
Conclusions:

1. The deficiency of vitamin A in the blood serum in the mares at the Alexandria horse factory is duet their balance diet of digestible protein (-229.03), crude fiber (+1092), calcium (+10.23), phosphorus (-12, 11), carotene (-178.64);

2. Administration of oral retinol acetate in a dose of 700,000 IU five times at intervals of seven days in creases the content of zinc micronutrient in serum on average by 155 %, and the content of vitamin A is 4.38 times.

3. Adjusting the level of vitamin A, provided that enough soluble zinc compounds are fed with food and water, it is possible to provide physiologically-normal zinc content in the body of animals and, consequently, in strong, viableres is that the disease of new born foals, and top reserve long-term health, fecundity and efficiency of hormones.
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