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This article presents the results of the study of the effect of the «BergaFat F – 100» fodder additive on the individual biochemical parameters of the blood of highly productive cows. The number of patients with ketosis of cows in the spring (34.1% of newborn cows) and the average number of ketone bodies in the blood is 2.64 ± 0.14 (2.4–4.6) mmol/l. It was determined that when «BergaFat F – 100» was used, the number of patients with ketosis decreased by 36.7 %, while the average number of ketone bodies in the blood of diseased animals was 1.37 ± 0.06 (1.1–1.8) mmol/l, which is 1,9 times (p<0,001) less than in the previous year. The comparative estimation of biochemical parameters of serum of cows is presented. When adding «BergaFat F–100» to the main diet, the biochemical parameters studied are approaching the reference standard.
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Formulation of the problem. Increasing milk production is risky for cows and provides high requirements in relation to animals nutrition, maintenance and care. Qualitative fed in the second half of the dry period and in the first trimester of lactation after calvin in the future ensures proper metabolism and preparation for the next lactation. In this critical period, malnutrition, in particular energy shortages, and stress can be the cause of further metabolic disorders and ketosis, which leads to reduced of milk yield, fattening, reproductive function disorders, and premature culling [2, 7].

An analysis of major research and publications that initiated the solution of the problem. One of the ways in which a livestock population can be saved and produces high yields is to use special purpose and directed components for feeding. Such components, in particular, include protected fats for enriching the energy of the ration of cows feeding [3].
Highly productive cows are especially demanding for the high-grade food and supply of energy during the dry period and in the first 90–100 days of lactation. The amount of energy received with food in the dry period is very important. At the end of lactation and at the beginning of a dry period, it is necessary to optimize the flow of energy to form the correct condition of the animal's body. In the second half of dry period, it is necessary to increase of energy in the diet (due to physiological decrease in appetite) [3]. It positively affects the adaptation of the microflora and the mucous membrane of the rumen to assimilate a large number of feeds in the postnatal period. According to the latest published studies, increased energy in the diet of cows in the last three weeks prior to calving led to an increase in the weight of newborn calves and promotes better immune protection [2].

Thus, in the first 100 days of lactation of high-yielding cows, the problem of energy supply to the diet is particularly acute. The solution of this issue has a specificity, which is due to the structure of the digestive system in ruminants – the close interaction of the microflora of the rumen and the body of the cow. It requires an individual approach in providing nutrients specifically to their needs and goals that need to be achieved from an animal.
 The first trimester of lactation in cows is fundamental for the current lactation and for the whole economy and the profitability of milk production. During this period, the level of energy supply for dairy cows is one of the main factors that determine not only their productivity, but also the indicators of normal reproduction: fertility, regularity of sexual cycles, and so on. In this case, they can easily change under the influence of both insufficient and excessive feeding [6].

If the food can not be fully satisfied all the nutrient requirements for the formation of milk in high-yielding cows, for the formation of milk in this period, lipids of fat depots and proteins of muscle tissues accumulated by the body of animals in the second half of lactation and especially in the dry period are used in significant quantities (A. A. Aliyev, 1997) [1]. The sharp mobilization of internal reserves from fat stores leads to increased liver load, resulting in the development of «fatty liver» syndrome without the use of preventive measures [5, 7]. It leads to ketosis, a decline in productivity, and often to the death or culling of cows in the first 40–60 days after calving. If the clinical picture of the animals is not pronounced, then the cow is very losing weight, which is noted for its productivity and reproduction. Moreover, cows with high fat stores in the body have these problems both in the palliative and clinical forms in the first 90–100 days of lactation appear more often.

Thus, although the issue of ketosis of highyielding cows is devoted to a significant number of publications, further study of this issue is relevant.
The purpose of our research is comparing the number of sick cows with ketosis in the spring period of 2016 and 2017 and concentration of ketone bodies and biochemical indices of serum of cows.

Materials and methods of research. The research was carried out on the basis of LLC «Bilagro» (Poltava region, Velyka Bagachka district, Kolosivka village, Dairy Farm № 1). In the work were used cows of the second lactation with productivity in 2016, 8845 kg of milk per dairy cow and 7543 kg of milk for fodder cow. 
A comparison was made between the concentrations of ketone bodies in the blood of cows that had calving during the spring period of 2016 and 2017. Clinical studies were performed according to generally accepted methods [4, 8]. The blood was taken on the sixth day after calving, from the subacute vein, and then determined the concentration of ketone bodies in the blood using the Optium Xceed glucose meter and Free Style Optimum 
R-ketone test strips [7]. The concentration of ketone bodies in the blood not more than 1.0 mmol/l was taken as a reference standard  [7]. Blood serum was sent to the Biosafety Center Laboratory at the Biosafety and Environmental Monitoring Center of the Agroindustrial Complex of the Dnipropetrovsk State Agrarian and Economic University for biochemical research. From the biochemical parameters, the content of total protein, albumin, globulins, activity of AsAT, AlAT, glucose concentration, urea, creatinine, alkaline phosphatase, calcium, inorganic phosphorus were taken into account. In 2017, BergaFat F-100 was added to the cows in the form of powder from the second half of the dry period and up to 90–100 days of lactation. This drug is developed by Berg + Schmidt (Germany), contains 99 % lipids, 93 % non-pertussis fat, not less than 80 % of palmitic acid, and not more than 5 % of stearic acid. The drug was started to be added according to the recommended doses specified by the manufacturer: internally with food, 240 g per 1 animal, then 200 g per 1 animal until 30th days of lactation and 
260 g per 1 animal until 100th days of lactation. After calving, the cows were examined according to a scheme similar to 2016.
Research results. The incidence of ketosis after calving in the spring period of 2016 and 2017 is presented in table 1.

1. The incidence of ketosis in the spring period 2016 and 2017
	Year
	Number of cows after calving
	Number of cows with ketosis 
	% of the total number of cows after calving
	Average number of ketone bodies in the blood of diseased cows, mmol/l

	
	
	
	
	Lim
	M±m

	2016
	152 
	53
	34.1
	2.4 – 4.6
	2.64 ± 0.14

	2017
	144 
	18
	12.5
	1.1 – 1.8
	1.37 ± 0.06***


Note: ***  –  p<0.001, compared with 2016.
It is seen from the given table that in 2016 in the spring period the number of sick cows with ketosis was significant  – 53 animals (34.1 % of newborn cows), and the average number of ketone bodies in the blood was 2.64 ± 0.14 (2.4–4.6) mmol/l. However, in 2017 with the use of «BergaFat F-100», the number of sick cows with  ketosis is lower by 36.7 % (18 animals), and the average number of ketone bodies in patients is 1.37 ± 0.06 (1.1–1.8) mmol/l, which is 1.9 times less than in the previous year (p<0.001).

Consequently, the application of «BergaFat F-100» in recommended doses provides a reduction in the number of ketosis diseases of cows, as well as contributes to a decrease in the concentration of ketones in the blood of sick cows after calving.

The obtained results are confirmed by the positive dynamics of biochemical parameters of blood (table 2). This table shows that the biochemical parameters vary in 2016–2017. Thus, with the use of «BergaFat F-100» in 2017, the biochemical parameters of the serum of blood close or correspond to the physiological norm [4, 8].
2. Biochemical indicators of cows blood in the spring period 2016–2017
	Indexes
	Results for 2016 (n=11)
	Results for 2017 (n=10)
	Reference norm [4, 8]

	
	Lim
	M±m
	Lim
	M±m
	

	Total protein, g/l
	65–93
	79.72±2.53
	60–76
	69.6±1.33*
	72–86

	Albumin, g/l
	38–45
	41.6±0.63
	37–46
	40.5±0.89
	38–50

	Globulins, g/l
	23–50
	38.09±2.54
	20–39
	29.1±1.82*
	30–35

	Urea, mmol/l
	4.45–7.48
	5.54±0.28
	1.9–5.5
	3.62±0.35***
	3.5–6.0

	AsAT, Od/l
	72–218
	114.09±11.45
	52–108
	81.8±5.56*
	10–50

	AlAT, Od/l
	10–32
	24.72±1.94
	14–23
	19.2±0.85*
	10–40

	Glucose, mmol/l
	1.25–2.96
	2.26±0.13
	3.2–5.4
	3.9±0.17***
	2.5–3.3

	Creatinine, μmol/l
	53–161
	112.7±8.94
	115–164
	138.0±6.00*
	45–140

	Alkaline phosphatase, Od/L
	41–228
	85.9±15.5
	66–151.7
	104.7±7.5
	220–150

	Calcium, mmol/l
	2.01–2.99
	2.78±0.08
	2.6–3
	2.75±0.03
	2.25–3.0

	Inorganic phosphorus, 
mmol/l
	1.3–1.9
	1.62±0.06
	1.7–2.6
	2.31±0.08***
	1.45–2.1


Note: * – p<0.05, ** – r<0.01, *** – p<0.001, compared with the indicator for 2016.
The obtained data was statistically processed in the Excel program, determining the arithmetic mean (M), the statistical error of the arithmetic mean (m), the probability of the difference between the arithmetic meanings of the two variation series for the Student t-criterion (p<). Researches of cows blood serum of showed that significant changes were recorded in 2016. Thus, the level of total protein and globulins was higher by 14.5 and 30.9 %, respectively (p<0.05) compared to 2017, and the glucose level was too low (p<0.001). It indicates excessive protein intake, which results in increased ammonia formation in the pre-stomach, which is neutralized in the liver and converted to urea. This trend is confirmed by a decrease in urea level by 36.2 % (p<0.001) in 2017.
The activity of AlAT and AsAT is lower (p<0.05) in 2017 compared with 2016. Reducing the activity of transaminases in the blood serum indicates a decrease in the intensity of destructive processes in the liver. However, as can be seen from table 2, the magnitude of these indicators was not included in the reference norm, hence the burden on hepatocytes remains excessive.

Fluctuations in creatinine levels don’t go beyond the norm and indicate an intensification of protein metabolism. The higher content of inorganic phosphorus in the cows blood in 2017 indicates a relatively higher activity of metabolism in bone tissue, which can be considered positive.

Conclusion. Application of «BergaFat F-100» compensates for energy deficit in the postpartum period, which significantly reduces the number of sick cows with ketosis, the level of ketone bodies in the blood of diseased animals, and helps to normalize the biochemical parameters of blood. It saves veterinary costs for ketosis elimination at the farm.
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