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Abstract

The article presents an analysis of the use of antibiotic therapy in pig breeding and offered an alternative to them in the form of prebiotic supplements. Studies were conducted on the effect of probiotic drugs on the body of large white pigs in the farm-breeding plant Named after Lenin of Surovikinsky District of Volgograd Region and lasted until 180 days of age. For the experiment, 2 groups of Large White piglets of 2 months of age were formed. Each experimental group consisted of 15 pigs. Animals of the control group received standart farm animal diet (SD), analogs of the first experimental group SD + mixture of dietary supplements “LactuVet-1” and “Chlorelact” at a dosage of 0.2 mg / kg of live weight each. Deep studies were conducted on the effect of probiotic supplements to live weight gain, natural resistance, immunoglobulin reactivity, and slaughter indicators of piglets. Superiority of pigs from the experimental group in almost all the studied indicators over the peers of the control group was established.


1 Introduction
Modern farm animals and poultry are the result of selection for fertility and early maturity, which led to decrease in resistance, adaptive plasticity to massive occurrence of stress maladjustments with immunodeficiency syndromes. Thereby, low level of immunological reactivity and natural resistance have made farm animals especially susceptible to such stress factors as chemical pressure, in particular, the use of antibiotics and other antibacterial drugs.
According to studies, introduction of antibiotics for preventive purposes, along with protecting the body from diseases of various etiologies, disrupts intestinal microflora normal biocenosis of the animal body and leads to a deterioration in digestive processes, which causes a significant decrease in meat productivity [1-12]. At the same time, the negative consequences of such pharmacological pressure, strengthened by anthropogenic and technogenic load on farm animals habitat, over time are expressed in increased variability and, consequently, the development of multiple drug resistance and increased pathogenicity factors in bacteria and viruses circulating in farms [13-18].
This is the reason for enormous scientific and practical interest in the problem of replacing antibiotic substances, including by prebiotics promising biologically active substances used to regulate microbiological processes, prevent and treat alimentary and infectious diseases of gastrointestinal tract [19-22].
Prebiotic drugs based on lactulose have recently gained widespread use. This substance is the only low molecular weight carbohydrate of animal origin. Lactulose has bifidogenic properties, and slows down the formation of ammonia in animal’s body, which prevents hyperammonemia and reduces the load on the liver. A small amount of lactulose – 0.25-2.00% of feed weight, can be absorbed in the gastrointestinal tract, causing an immunological effect. Recent studies carried out on rats have shown a positive effect of lactulose on the absorption of calcium and magnesium [13, 23-31].
Thus, the foregoing indicates that lactulose-based feed additives are promising and effective dietary correctors for farm animals. Such feed additives are being actively studied from the viewpoint of improving productivity of pigs and in-vivo formation of consumer properties of meat [30-34].
This is especially important in light of achieving the country’s food security, which, of course, is a strategic task facing agro-industrial complex of the Russian Federation [35-44].
The purpose of the work is to study the complex effect of biologically active additives “LactuVet-1” and “Chlorelact” on slaughter indicators of pigs and quality of muscle tissue.
2 Materials and methods
The scientific studies were carried out on the basis of farm-breeding plant Named after Lenin of Surovikinsky District of Volgograd Region in 2020. For the experiment, 2 groups of Large White piglets of 2 months of age were formed. Each experimental group consisted of 15 pigs.
Animals of the control group received standart farm animal diet (SD), analogs of the experimental group SD + mixture of dietary supplements “LactuVet-1” and “Chlorelact” at a dosage of 0.2 mg / kg of live weight each. The animals were fed complete feeds according to their physiological needs. Feeding was carried out twice in the morning and in the evening, access to water was free. The experiment lasted until 180 days of age, after which a control slaughter was carried out and longissimus dorsi was obtained from 6 animals from each group. Sampling and organoleptic assessment were carried out in accordance with GOST 9959-2015 “Meat and meat products. General conditions for carrying out sensory evaluation”. Morphological composition was studied on right half carcasses 24 hours after slaughter by complete deboning.
The assessment of the physiological state of the experimental young animals was studied on the basis of the content of erythrocytes and leukocytes in the blood of the pigs, which were determined by the counting method in the Goryaev’s chamber, hemoglobin according to Sali, total protein in the blood serum by refractometric method, separation into protein indicators using the electrophoresis technique modified by Yudelovich, calcium according to De Waard, phosphorus according to Briggs.
Natural resistance was studied on the basis of absorption and digestion capacity of neutrophils and assessment of phagocytic activity.
Determination of immunoglobulins of individual isotypes content was determined in triplicate by the method of radial immunodiffusion according to Mancini using special antisera and monoclonal antibodies for certain classes of immunoglobulins and Reference serum (Bem E., 1953).
All results, obtained in the research were processed by the methods of variation statistics using STATISTICA-6 software package and determining the reliability criterion of the difference according to Student-Fisher at three levels of probability.
3 Results and Discussions
Growth and development of animals is directly related to nutrients absorption level by the body. Enhancement of metabolic processes in pigs body can be indirectly confirmed on the basis of hematological parameters.
Protein, fat, calcium and phosphorus content in the blood of piglets changes depending on the feeding of various feeds. The process of deamination of amino acids in the blood of pigs proceeds with the use of energy and release of nitrogen, which is subsequently excreted by kidneys from the body.
As a result of the experiment, it was found that in terms of total protein content in the blood of experimental pigs, the animals of the experimental group exceeded the analogs of the control group by 1.76 g / l, or 1.44%; albumin by 0.98 g / l, or 1.82%; globulins by 2.31 g / l, or 4.36% (P≤0.05); α-globulins by 0.64 g / l, or 3.43% (P≤0.05); γ-globulins by 1.27 g / l, or 4.37%.
In the course of the experiment, it was found that content of total protein and its fractions in piglets’ blood from the experimental group were increased. This suggests an increased metabolism of lipids, endocrine glands, biological pigments and minerals, occurring in tissues and organs of animal’s body.
To determine the level of immune protection of the pig body, great importance is given to the content of formed elements in the blood serum: red blood cells, white blood cells, hemoglobin; which correlate with natural resistance of their body (Table 1).
It was found that the blood of pigs in the experimental group contained more erythrocytes than in the control group, by 0.77 1012 / l, or 12.12% (P≤0.001); leukocytes - by 1.11 109 / l, or 12.01% (P≤0.001); hemoglobin by 4.29 g / l, or 4.13% (P≤0.01); ESR by 1.08 mm / h, or 40.91%.
From the experimental results obtained, it can be concluded that the studied animals were clinically healthy, since all indicators did not exceed the physiological norm. However, the higher results shown in piglets of the experimental group can be considered an indirect confirmation of a high level of resistance in comparison with analogs of the control group. To assess the level of resistance of experimental piglets, the following analyses and calculations were performed (Table 2).
As can be seen from the data in table 2, natural resistance of piglets from the experimental group was higher compared to the analogues of the control group. The number of phagocytic neutrophils in them is higher by 2.02% (P≤0.01), and the lysozyme activity – by 0.51%, attraction of 50 neutrophils – by 0.25% and phagocytic index – by 0.15%.
The resistance of the body under the impact of respiratory infections is formed depending on cellular and humoral reactions of immune system. Such a system was formed due to the action of two active conglomerates of lymphocytes: first consists of B cells that can form antibodies; second consists of T cells that directly regulate cell-type reactions.
During the experiment, the most pronounced response of the immune system was obtained by analyzing blood of the animals from the experimental group that received prebiotic drugs, compared with animals from the control group.
The analysis of colostral antibodies content was performed on the blood serum of piglets at the age of 150 days to determine content of passive and acquired immunoglobulins.
Experimental studies have shown that pigs of the experimental group exceeded the control group analogues in content of IgG and IgA-isotypes in serum by 0.89 mg/ml, or 9.24% (P≤0.05), and 0.24 mg/ml, or 19.54% (P≤0.05).
Thus, the introduction of lactulose-containing feed additives contributed to an increase in concentration of immunoglobulins IgG and IgA-isotypes, which, on the one hand, is associated with a higher accumulation of antibodies to various bacteria and viruses, and, on the other hand, with a response to various infectious diseases. All this indicates an increase in antibacterial protection of the pigs body.
At the end of the experiment, control slaughter was carried out. Slaughter qualities of pork carcasses are shown in table 3.
From the data presented, it can be seen that in pork carcasses of the experimental group, proportion of muscle to adipose tissue was higher by 0.9%, internal fat by 0.16 kg, or 8.0%. It is also possible to declare an increase in the area of “muscle eye” by 2.2 cm3, or 7.0%. Structure characteristics of longissimus dorsi muscle of experimental pigs are shown in table 4.
There were no significant differences in structural features of longissimus dorsi muscle. At the same time, the protein-quality index of the muscle in pigs of the experimental group is 1.7% higher, which in most cases also corresponds to an increase in the share of essential amino acids and indicates a higher protein value of meat.
In order to determine the nature of autolysis, one hour and one day after slaughter, organoleptic assessment and measurements of the pH of obtained pork were made. The results are shown in figure.
Increase in the proportion of muscle tissue characterized by absence of PSE and DFD defects and pH values within 5.6-6.2 pH in animals of the experimental group was noted. Such meat is obtained from animals with normal development of autolytic processes in the animal body, has better organoleptic and technological characteristics, which means a wider range of applications in meat processing.
Table 1. 
Results of hematological studies of blood obtained from experimental pigs (n = 6).

Table 2. 
Assessment of the natural immunity of experimental pigs (n = 6).

Table 3. 
Slaughter qualities of experimental pigs live weight of 100 kg (n = 6).

Table 4. 
Technological parameters of longissimus dorsi muscle (n = 6).
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4 Conclusion
The introduction of the innovative prebiotic complex of biologically active additives “LactuVet-1” and “Chlorelaсt” into the feeding of pigs in comparison with the standard fattening technology had a positive effect on physiological state and level of humoral immunity of animals. We explain this effect of increased bactericidal, lysozyme and phagocytic activity due to intensification of processes of erythropoiesis, lymphocytopoiesis in the gastrointestinal tract under influence of the prebiotic complex.
The results of the control slaughter also indicate an improvement of slaughter qualities of the experimental group pigs. The area of the “muscular eye”, weight of the rear third of half carcass and proportion of muscle tissue in carcass were significantly higher.
Analysis of technological qualities showed a decrease in proportion of DFD and PSE meat and superiority in level of protein-quality indicator of muscle tissue of animals from the experimental group. This indicates higher quality and profitability the pork.
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      Table 1. 

      Results of hematological studies of blood obtained from experimental pigs (n = 6).

      
        


	Index
	Norm for piglets
	Group



	control
	experimental





	Erythrocytes, 1012 / l
	6.00‐7.50
	6.35±0.02
	7.12±0.01***



	Leukocytes, 109 / l
	8.00‐16.00
	9.24±0.03
	10.35±0.02***



	Hemoglobin, g / l
	99.0‐119.0
	103.89±0.71
	108.18±0.69**



	Erythrocyte sedimentation rate, mm / h
	2.0‐9.0
	2.64±0.24
	3.72±0.38





      

      
**P ≤ 0.01; ***P ≤ 0.001




    

  
    
      Table 2. 

      Assessment of the natural immunity of experimental pigs (n = 6).

      
        


	Index
	Group



	control
	experimental





	Lysozyme, μg%
	18.84±0.17
	19.35±0.19



	Attraction for 50 neutrophils, %
	21.37±0.22
	21.62±0.24



	The number of phagocytic neutrophils, %
	23.84±0.23
	25.86±0.27**



	Phagocytic index, %
	5.36±0.08
	5.51±0.11





      

    

  
    
      Table 3. 

      Slaughter qualities of experimental pigs live weight of 100 kg (n = 6).

      
        


	Index
	Group



	control
	experimental





	The area of "musculareye", cm3

	32.85±0.43
	35.05±0.15**



	Internal fat weight, kg
	2.01±0.08
	2.17±0.13



	Weight of the rear third of half carcass,kg
	10.92±0.57
	11.46±0.49



	Proportion in the meat carcass, kg:



	muscle tissue
	61.12±0.32
	61.28±0.24



	adipose tissue
	25.99±0.20
	25.82±0.22



	bone tissue
	12.89±0.28
	12.90±0.18





      

    

  
    
      Table 4. 

      Technological parameters of longissimus dorsi muscle (n = 6).

      
        


	Group
	Type of tissue, %
	The protein qualityindicator



	muscle
	connective
	adipose





	Control
	87.1±0.4
	8.5±0.3
	4.4±0.1
	9.41



	Experimenta 1
	87.7±0.1
	8.4±0.4
	3.9±0.4
	9.57
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        Share of defective pork meat (n = 6).
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