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METHODS OF CORRECTION OF BIOCHEMICAL CHANGES IN THE BODY OF ANIMALS IN THE DEVELOPMENT OF CHRONIC NITRATE-NITRITE TOXICOSES.
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The effects of nitrate load on the biochemical blood of pigs were disclosed, as well as methods of correction of the pathogenesis of toxicity in antioxidants were proposed. The use of methionine, fenaron and metifen at pigs in the development of nitrate-nitrite toxicity contributed to the normalization of morphological and biochemical parameters of blood of experimental pigs. Best normalizing effect on the body of pigs, which carried nitrate load metifen showed a dose of 0.9 mg/kg.
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Statement of the problem. The use of fodders with high content of nitrates, lead to chronic and acute poisoning, especially in pigs. Addition of nitrite in the presence of amines can form N-nitrosamines, which are endowed with carcinogenic activity, which may contribute to the formation of cancerous tumors. [2] Therefore, nitrite-nitrate toxicoses is one of the most pressing problems of veterinary medicine [4].
Analysis of recent studies and publications which discuss this problem. Nitrate poisoning of animals – one of the most complex problems of the modern practice of veterinary medicine. The relevance of this issue is caused by wide spread of nitrate in the environment, a high level of intoxication and the death of animals poisoned by these substances. Metifen  drug, recommended for use in livestock, in case the availability of nitrate in the fodder above the maximum level. The Metifen composition includes “Fenaron” and methionine [1].

Composition of blood – is the relatively stable figure which is also one of the labile system of pig organism. Physiological processes occurring in the body, significantly affect the qualitative composition of the blood. Hematological studies provide a deeper study of the impact of methionine, fenaron and metifen on the body of pigs under chronic nitrite-nitrate toxicity.

Aims and objectives of the study. Since this article is part of the thesis, the aim of our research was to study the effect of antioxidants fenaron, metifen and methionine on morphological and biochemical blood parameters of pigs in conditions of chronic nitrite-nitrate toxicity.
Research objectives: to determine the effect of nitrate load on the blood biochemical indices of piglets, to suggest ways of correcting the pathogenesis of toxicity by using antioxidants.

Materials and methods. The objects of study were 30 pigs of large white breed of three years. The study was conducted in NNVTS Komarnivskyi and in Lviv National University of Veterinary Medicine and Biotechnology named after S. Z. Gzhytsky. By using group-analogues 4 groups: control and three experimental were formed. The scheme of the experiment is shown in Table 1.
1. The scheme of the experiment
	C
	sodium nitrate at a dose of 0.3 g NO3/kg body weight was given for piglets once a day during research (control)

	E1
	sodium nitrate at a dose of 0.3 g NO3/kg body weight and methionine in dose 4 mg/kg body weight were given for piglets once a day during research.

	E2
	sodium nitrate at a dose of 0.3 g NO3/kg body weight and fenaron in dose 1,20 mg/kg body weight were given for piglets once a day during research.

	E3
	sodium nitrate at a dose of 0.3 g NO3/kg body weight and metifen in dose 0,9 mg/kg body weight were given for piglets once a day during research.


Blood for research was taken at the beginning of the experiment and on 10, 30, 60, 90 days after feeding of sodium nitrate. The blood was determined by the following parameters: the number of leukocytes – using the mesh of Goryeva in the counting chamber, the number of erythrocytes – photoelectrocirclemetric by the method of E. Havrylets et al. (1966). In serum activity, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) (KF 2.6.1.2.) by the method of Frenkel and Raytmana in modifications of K. D. Kapetanaki (1962) were investigated.
Results. Results of the studies of the impact of nitrates on the number of red blood cells, white blood cells, the activity of aspartate and alanine aminotransferases in the blood of pigs are presented in tables 2-5. 
The main mass of blood is red blood cells. As can be seen from table 5, in the pigs fed by sodium nitrate at a dose of 0.3 g NO3ˉ/kg of the animal on the 10th day of the experiment, the number of erythrocytes increased by 3% relative to the initial values. On the 30th day of the experiment the number of red blood cells continued to grow relative to the initial values increased by 6%. The highest was the number of red blood cells in the blood of pigs of the control group of animals on the 60th day of the experiment, where it was respectively 7,21±0,12 1012/L. The high number of red blood cells in the blood of pigs of the control group significantly increased both protective and adaptive response of the body due to the high level of methemoglobin. It aims to supply oxygen to the tissues, because of hemic hypoxia.

2. Influence of methionine, fenaron and metifen on the number of red blood cells in the blood of piglets with chronic nitrate-nitrite toxicosis, x1012 / L (М±m, n = 5)
	Groups
	Periods of study

	
	1st day
	10th day
	30th day
	60th day
	90th day

	C
	6,66±0,28
	6,89±0,11
	7,08±0,11
	7,21±0,12
	7,13±0,12

	E1
	6,71±0,25
	6,87± 0,12
	7,03±0,11
	7,12±0,12
	7,07±0,12

	E2
	6,68±0,21
	6,82±0,22
	7,00±0,13
	7,04±0,11
	7,01±0,13

	E3
	6,70±0,23
	6,79±0,21**
	6,89± 0,11
	6,99±0,12**
	7,00±0,13


In this and the following tables the degree of probability, comparing to the control group: *-p ≤ - 0,05; **-p ≤ - 0,02; ***-p ≤ 0,001.

Feeding of pigs with drugs-antioxidants contributed to the normalization of red blood cells in the blood of experimental animals. Probable changes in the number of red blood cells were found in the 30th and 60th day of the experiment in all experimental groups of animals. Thus, on the 30th day of the experiment the number of red blood cells in the blood of experimental animals, fed by fenaron decreased to 7,00 ± 0,13 1012/l, and in the blood of animals, fed by metifen by 6,89 ± 0,11 1012/l. On the 60th day of the experiment the lowest number of red blood cells in the blood of experimental animals fed with fodder metifen was found. 
Studies on pigs showed that after feeding of sodium nitrate, the number of white blood cells in their blood gradually increased throughout the experiment: on the 10th day increased by 7%, on the 30th day – 11%, on the 60th day – by 15%, on the 90th day – 10%. After feeding of pigs with methionine, fenaron and metifen under chronic nitrate-nitrite toxicosis, the number of leukocytes in the blood of experimental animals decreased: on the 10th day of pigs of experimental group E1 by 4.6%, in the experimental groups E2 and E3 – by 3.7%. On the 30th day the number of white blood cells in the experimental pigs increased slightly and thus were 11,0 ± 0,32 109/l in pigs fed with methionine, 10,9 ± 0,25 109/l – in pigs fed by fenaron and 10,7 ± 0,30 109/l  – in pigs fed metifen.

3. Influence of methionine, fenaron and metifen on the number of white blood cells in the blood of piglets with chronic nitrate-nitrite toxicosis, 109/l  (М±m, n = 5)
	Groups
	Periods of study

	
	1st day
	10th day
	30th day
	60th day
	90th day

	C
	10,1 ± 0,19
	10,9 ± 0,38
	11,2 ± 0,40
	11,6 ± 0,37
	11,1 ± 0,41

	E1
	10,4 ± 0,15
	10,4± 0,25
	11,0± 0,32
	11,3± 0,31
	10,9± 0,28

	E2
	10,2 ± 0,24
	10,5± 0,19
	10,9± 0,25
	11,0± 0,34
	10,7± 0,30

	E3
	10,5 ± 0,18
	10,5± 0,15
	10,7± 0,30
	10,8± 0,25
	10,5± 0,20


Thus, feeding of pigs with methionine, fenaron and metifen under conditions of chronic nitrate-nitrite toxicity, the number of white blood cell in the blood normalizes. The function of the liver in the development of chronic nitrate-nitrite toxicity was studied by determining enzyme activity of groups of aminotransferases, including aspartate and alanine aminotransferase in serum. There was found that the development of chronic nitrate-nitrite toxicity in the blood of piglets increased aspartate-aminotransferase, so on the 10th day of the experiment, it increased by 5.3%, and on the 30th day respectively by 8.9% compared to the initial values. On the 60th day of the experiment the activity of AST in the blood of the control group of animals which were given sodium nitrate, was 0,426 ± 0,11 mmol / l / h, which is 18.3% higher than the initial values of blood taken before piglets feeding by nitrate sodium. On the 90th day of the experiment the activity of AST continued to grow and therefore was 0,429 ± 0,15 mmol/l/h.
4. Influence of methionine, fenaron and metifen on the aspartate-aminotransferase  in piglets blood with chronic nitrate-nitrite toxicosis, mmol/l/h (М±m, n = 5)
	Groups
	Periods of study

	
	1st day
	10th day
	30th day
	60th day
	90th day

	C
	0,360 ± 0,13
	0,379 ± 0,10
	0,392 ± 0,12
	0,426 ± 0,11
	0,429 ± 0,15

	E1
	0,355 ± 0,14
	0,361 ± 0,14
	0,373 ± 0,12
	0,397 ± 0,14
	0,369± 0,13*

	E2
	0,350 ± 0,16
	0,359 ± 0,12
	0,356 ± 0,11**
	0,381 ± 0,13**
	0,361± 0,12**

	E3
	0,356 ± 0,12
	0,357 ± 0,13**
	0,362 ± 0,11**
	0,368 ± 0,12**
	0,358 ± 0,13***


Feeding with fodder of methionine helped to reduce the activity of AST in the blood of experimental animals, which were carried nitrate load, starting from the 10th day of the experiment. Thus, in animal experimental group E1 enzyme activity was 0,361±0,14 mmol/l/h., whereas in the control group it was 0,379±0,10 mmol/l/h that is the AsAT activity increased by 4.7%. On the 30th day of the experiment the activity of AsAT in the blood of experimental group E1 in relation to the 10th hour has increased, but compared with the control group of animals it decreased by 4.8%. The maximum value of the enzyme activity reached on the 60th day of the experiment, where it was respectively 0,397±0,14 mmol/l/h., that is lower by 6.8% compared with the control group of animals. On the 90th day of the experiment the activity of AsAT reached as blood values taken on the 10th day of the experiment. 
After feeding the animals with fenaron, AST activity in their blood at the 10th day of the experiment decreased by 5.2% compared to the values of the control group of animals. On the 30th and 60th days of the experiment the enzyme activity in blood D1 respectively decreased by 9.2 and 10.6%. On the 90th day of the experiment the activity of AST in the blood of experimental pig reached 0,361±0,12 mmol/l/h. Analyzing the activity of AsAT in the blood of pigs fed with metifen, we noted that on the 10th day of the experiment the enzyme activity decreased by 5.8%, on the 30th day of the experiment decreased by 19.5%, and on the 60th day of the experiment respectively decreased by 13.6% compared to the values of the control group of animals. On the 90th day of the experiment the activity of AST in the blood of experimental group D3 was 0,358±0,13 mmol/l/h. Table 4 shows the changes in activity of AlAT of piglets under conditions of chronic nitrate-nitrite toxicity and effects of antioxidant drugs. In pigs, which have not committed nitrate loading activity of AlAT varied in sizes 0,215±0,11-0,222±0,12 mmol/l/h. After feeding with sodium nitrate at a dose of 0.3 g NO3/kg body weight, activity of AlAT in the blood of piglets C1 on the 10th day of the experiment increased by 30%, on the 30th day of the experiment – by 45%, on the 60th day experiment – by 51.8%, on the 90th day of the experiment – by 53.2% compared to the initial values.
5. Influence of methionine, fenaron and metifen on the AsAT activity of piglets blood with chronic nitrate-nitrite toxicosis, mmol/l/h (М±m, n = 5)
	Groups
	Periods of study

	
	At the beginning
	10th day
	30th day
	60th day
	90th day

	C
	0,220 ± 0,11
	0,286 ± 0,13
	0,320 ± 0,11
	0,334 ± 0,11
	0,337 ± 0,12

	E1
	0,218 ± 0,11
	0,238 ± 0,10
	0,259 ± 0,11*
	0,267 ± 0,13*
	0,270 ± 0,11*

	E2
	0,222 ± 0,12
	0,230 ± 0,12**
	0,240 ± 0,12**
	0,250 ± 0,10**
	0,247 ± 0,12**

	E3
	0,215 ± 0,11
	0,223 ± 0,11**
	0,231 ± 0,10**
	0,238 ± 0,13**
	0,225 ± 0,11**


Comparing the obtained results of experimental group of animals E1 with the control group of animals there was revealed a significant reduction in enzyme activity of AlAT during the entire experiment. So, on the 10th day of the experiment the enzyme activity decreased to 0,238±0,10 mmol/l/h., And on the 30th day of the experiment relative to the control decreased by 19%. On the 60th day of the experiment there was marked the greater difference between the activity of AlAT between the research E1 and control groups C, on the 90th day of the experiment the enzyme activity decreased by 20%. Feeding of piglets with fenaron and metifen shows similar changes in the activity of ALT in the blood of animal of research groups E2 and E3, as well as when feeding with methionine, however, the enzyme activity was slightly lower. On the 10th day of the experiment ALT activity in the experimental group varied within the values 0,223±0,11-0,230±0,12 mmol/l/h., whereas in the control group of animals it was 0,286±0,13 mmol/l/h. On the 30th day of the experiment there was found the decreasing in activity of the enzyme relative to the control group of animals in the experimental group E2 by 25% and in the experimental group E3 by 28%, respectively. On the 60th day of the experiment AlAT activity in the experimental groups of animals increased slightly with respect to the previous era of the experiment, but compared with the control group of animals it decreased respectively by 25 and 29%. On the 90th day of the experiment AlAT activity reached the limits of physiological norm values only in animals fed with feed metifen. Based on the research results it can be considered that: in case of the development of chronic nitrite-nitrate toxicity the activity of AlAT increases somewhat to a greater extent than the activity of AsAT. This is because the ALT even with minor of destructive lesions of membrane of hepatocytes, it easily stands out from them and penetrate into the bloodstream. The mitochondria of hepatocytes, and therefore its penetration into the blood is complicated by the fact that in addition to the surface membrane of the cell, the enzyme has to reach even through the mitochondrial membrane. Growing of the activity of AsAT-AlAT in the blood of experimental pigs, is possibly due to the fact that nitrite damage biological cell membranes, as a result these enzymes penetrate into blood from hepatocytes. And the deeper structural damage to biological membranes is, the higher is the activity of aminotransferases in serum. However, the use of drugs methionin, fenaron and metifen to research piglets under conditions of chronic nitrate-nitrite load block the toxic effects of nitrates and nitrites in the liver of pigs, as indicated by decreased activity of aminotransferases in their blood.
Conclusions:
1. Feeding of pigs with food sodium nitrate at a dose of 0.3gˉ/kg contributed to the increase in the number of erythrocytes and leukocytes and aminotransferase activity;

2. The use of methionine, fenaron and metifen for pigs in conditions of nitrate-nitrite toxicity contributed to the normalization of morphological and biochemical blood parameters;

3. Best normalizing effect on the piglets, which carried nitrate load showed metifen in dose 0.9 mg/kg;

Subsequent studies will be used to study the effect of antioxidants: metifen, fenaron and methionine on antioxidant and immune protection of pigs with chronic nitrate-nitrite toxicosis.
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