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The article presents the results of studies on the fertilization of cows, depending on the state of metabolism before the synchronization of estrus. It was found that a decrease in the content of total protein, calcium, inorganic phosphorus and carotene in the serum, together with the development of compensated acidosis, significantly reduces the level of fertilization of cows.
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Problem solving in general and its connection with important scientific or practical tasks. In recent decades, in developed dairy livestock countries, there is a tendency to breed cows with high productivity. Dairy breeding aimed at increasing diets led to a lack of energy in the beginning of lactation because of the inability of the cow to consume enough feed to ensure the genetic ability to produce milk [3, 9]. As a result, during the first weeks after calving, high energy cows develop a negative energy balance that negatively affects the state of genital organs and fertility of cows and requires the development of effective methods of correction.

Analysis of the main research and publications in which the problem was initiated. In the post-harvest period, high milk productivity is ensured by the use of energy from the fat depot, which causes the development of a lipopombial syndrome, which is manifested by ketosis and fatty liver dystrophy [4, 8].

Metabolic diseases in high-yield dairy cows occupy one of the dominant places in the structure of non-pathological pathology [1]. Violation of the technology of keeping and feeding high-sensitivity cows, especially before calving and during the first weeks of the postnatal period, leads to decreased productivity and leads to the development of ketosis, liver pathology, rhinitis acidosis, rhinitis, displacement and ulceration of the pygmy, postures of digestion, postnatal hypocalcemia, subinvolution of the uterus, metritis, endometritis, uterine and ovarian dysfunction, secondary osteodystrophy and hypovitaminosis [2–6].

Consequently, metabolic disorders after calving are noted in many cows with high tastes, and because of the violation of the technology of keeping and feeding animals, they are aggravated by inhibition of involutional processes, the restoration of the manifestation of the stage of excitation of the sexual cycle due to the development of obstetric and gynecological pathology, as well as the decrease in fertility rates of animals.

The purpose of the research was to analyze the state of genital organs and fertility of cows in a comparative aspect, taking into account the state of metabolism before synchronization of the stage of excitation of the sexual cycle.

Material and methods of research. The analysis of the condition of reproductive function of cows depending on the metabolism in the control groups of cows before synchronization of the estrus was performed and the state of the genital organs was determined. The animals were kept on two dairy farms owned by the company Kernel. The average milk yield of cows was 6000–8000 kg per year. At the first stage, control blood groups (n = 10) were selected for blood biochemical studies in order to determine the content of total protein, calcium, phosphorus, carotene of glucose, activity of AsAT and AlAT enzymes and acid capacity of blood, according to generally accepted methods.

During the transrectal sonographic and palpatory studies of the genital organs of the cows, attention was drawn to the condition of the uterus and ovaries. Animals with functionally active ovaries (yellow bodies, ripening follicles) and uterus placed on the pelvic pubic bones and/or at the border of the pelvic and abdominal cavity, were classified in the first group of clinically healthy cows without gynecological pathology. During sonography, the uterine wall of these cows had homogeneous echogenicity without content in its cavity. In ovaries, cavity follicles were found in the form of echo negative and homogeneous echogenicity of the area that was located on the overseal reefery that characterized the yellow body.

Animals with hypotonic uterus, which responded poorly to palpation and/or her horns dropped into the abdominal cavity, were attributed to the second group of animals with hypotonia in the uterus. Some animals in the cavity of the uterus found small echo-negative sites, indicating the accumulation of secretion. These cows were marked by functional ovarian disorders, they did not find yellow bodies and antral follicles, that is the hypofunction of the ovaries was noted. The echo structure of the ovaries was almost homogeneous.

In all animals without manifestation of the estral cycle, its synchronization was carried out according to the following protocol: the zero day of the Surfagon 10 ml; 7th day Estrophan 2 ml, 9th day Surfagon 5 ml; For 10 days insemination was performed once in the morning. Drugs were administered at one and the same time in the evening.

After synchronizing the eustrum into cows, they were seeded once at a specified time. Diagnosis of pregnancy was performed 30–32 days after insemination by transrectal sonographic examination of the uterus and ovaries. During pregnancy in the uterus found an embryonic bubble with the embryo in the middle, the ovary has a well developed yellow body of homogeneous echogenicity on its periphery.

According to the results of diagnosis of pregnancy, the fertility of cows was determined after the first protocol of the eutrophy synchronization in animals with anaphrodisia after calving. Cows, which remained infertile after the first protocol of the synchronization of the estrus, carried out its repetition with subsequent insemination and sonographic diagnosis of pregnancy in the same terms. At this stage of the study, the fertility of cows was determined and analyzed after the second protocol of the estrus synchronization in infertile animals. Also, compare fertility rates of animals after the implementation of the first and second protocols with each other. In addition, the total fertility of cows was determined after two protocols together. The analysis of fertility of cows was carried out depending on the state of the genital organs before the first protocol of synchronization of the oestrus. Cows that remained infertile after the second protocol of the synchronization of the oestrus, carried it in the third with subsequent insemination and sonographic diagnosis of pregnancy in the same terms. Results of fertility of cows after the first, second and third synchronization protocols were analyzed in a comparative aspect.

The results of the research were processed statistically, taking into account the Student's criterion.

Results of own researches. Before the synchronization of the stage of excitation of the sexual cycle, the biochemical parameters of blood of the control groups of the cows of the two farms, at first glance, did not differ, except for the content of the total protein. Thus, in cows of the first farm, its content was higher by 9.7 % (p ≥ 0.01) compared to the animals of the second farm. It should be noted that in 50 % of these animals, the content of total protein in the blood was at the level of the upper limit of the reference value or exceeded it (86.0 g/l). In 20 % of animals in the second farm, its content was lower than the reference limit (72.0 g/l), which may be due to its poor dietary intake and due to the violation of the liver's protein synthesis function.

The state of the buffer system of the blood characterizes its acid capacity. The average index of the acid capacity of blood of cows of both farms was not significantly different and was 228 ± 14.8 in the second group and 234 ± 25.4 mg% in the first. Such a state of the buffer system of the blood is due to a reduced level of its acid capacity in 50 % of animals in 1,1–1,9 times, which can occur for feeding cows succulent feeds with high content of organic acids, especially butyric acid.

In the mineral metabolism are important content of total calcium and inorganic phosphorus in the blood. In the animals of the first farm, the content of total calcium in the blood was on average 9.99 ± 0.15 mg/100 ml. At the same time 40 % of cows showed a decrease of its level by 5.2–9.8 %. In cows of the second farm, the content of total calcium was on average 9.64 ± 0.28 mg/100 ml, due to its lower level of 50 % by 2.6–20.5 %, which may be due to the subclinical flow of postnatal hypocalcemia less than 20 % of animals.

1. Biochemical parameters of blood in control groups of animals

	Indicators
	Group I
	Group II
	p

	
	M±m
	M±m
	

	Total protein, g/l
	84,8±1,4
	77,3±2,2
	0,01

	Acid Capacity, mg%
	234±25,4
	228±14,8
	0,1

	Total calcium, mg/100 ml
	9,99±0,15
	9,64±0,28
	0,1

	Inorganic phosphorus, mg/100 ml
	5,03±0,011
	5,01±0,012
	0,1

	Carotene, mg/100 ml
	0,37±0,019
	0,3±0,038
	0,1


Contributing factors reducing total calcium in the blood can be a binding organic acids food in the gastrointestinal tract in the form of insoluble salts and their transit output and compensated acidosis due to violation resorbtion of calcium in the kidney as evidenced by the low acid capacity blood.
The content of inorganic phosphorus in the blood of cows of both farms was mainly within the reference index and averaged 5.01 ± 0.012 in the second farm and 5,03 ± 0.011 mg/100 ml – the first. His level, below these indicators, was noted in 30 % of the cows of each farm. However, 10 % of cattle farms developed hypophosphatemia second, indicating a violation phosphorus metabolism in these animals.

Carotene is a precursor of vitamin A and a natural antioxidant, which plays an important role in the physiological processes of reproductive function of cows. Its average index was lower than the lower reference value and was 0.3 ± 0.038 mg/100 ml in animals in the second farm. It should be noted that in 70 % of cows the level of carotene was lower than the average of 3.5–36.4 %. In the first cow farm carotene in the blood level approaching the lower limit of the reference indices and amounted to 0,37 ± 0,019 mg/100 ml, but 50 % of the animals was even lower at 23,3–48,0 %.

Thus, the results of biochemical studies in control groups of animals both farms noted a violation of the protein, mineral and vitamin metabolism and reduce acid capacity of serum, indicating a violation of the general metabolism in cows in the background kompess acidosis before stimulation and synchronization excitement stage of sexual cycle, which is more pronounced in the cows of the second farm.

This state of metabolism in cows before sexual stimulation and synchronization of cycling can not affect their reproductive function. In particular, the number of cows with functionally active ovaries (the presence of the corpus luteum and antral follicles) before synchronization excitement stage of sexual cycle was 57.1 % in the first farm (first group) and 52.7 % for – other (second group). The results of studies on fertility of cows after synchronization of sexual cycling are presented in table 2.
Fertility of cows with functionally active ovaries, which were kept on the first farm during the first, second and third synchronization of the stage of excitation of the sexual cycle, probably did not differ from these indicators of animals of the second farm. A similar trend was observed in cows for ovarian hypofunction. However, fertility of cows during the three synchronization stages of the sexual cycle stimulation (estrus) together was significantly higher by 8.9 % (p≥0.05) in cows in the first farm (see pic.), which confirms the influence of the state of metabolism before synchronization of sexual cycle on their playable function.

2. Fertility of cows after synchronization of an oestrus depending on the condition of the uterus and ovaries

	Indicators
	Group I
	Group II

	
	In total, animals
	Became pregnant, animals
	%
	In total, animals
	Became pregnant, animals
	%

	І
	136

128
	45

35
	33,1

27,3
	102
115
	23

21
	22,6

18,3

	ІІ
	91

93
	44

41
	48,4

44,1
	79

94
	26

28
	32,9

29,8

	І+ІІ
	136

128
	89

76
	65,4

59,4
	102
115
	49

49
	48,0

42,6

	ІІІ
	47

52
	24

23
	51,6

44,2
	53

66
	12

8
	22,6
12,1

	Together
	136

128
	113

99
	83,1

77,3
	102
115
	61

57
	59,8
49,6
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Thus, a probable decrease by 9.7 % (p≥0.01) of the total protein content, against the background of the development of compensated acidosis (relative reduction of acid capacity), a decrease in the total calcium in 20 % and inorganic phosphorus in 10 % of cows due to carotene deficiency in the blood serum of control cows kept on the second farm leads to a decrease in their fertility with respect to the animals of the first farm.

Conclusions from this study and prospects for further exploration in this direction. Violation of protein, mineral and vitamin metabolism and reduction of the acid capacity of blood serum causes the fertilization of cows to be reduced to 49.6 %, which requires further research in order to work out effective methods of correction.
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