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This paper presents the results of research on the impact of feeding different doses of lead acetate on immunological parameters of laying hens. Established that the insertion into the organism of chickens lead ions in amounts of 2.5, 5 and 12.5 mg / kg body weight for 45 days  caused a probable increase in the concentration of circulating immune complexes in the serum of birds of all experimental groups compared to controls. Also in laying hens research groups have observed a tendency to increase the degree of endogenous intoxication, as evidenced by an increase in serum content of medium molecules.
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Problem statement. Numerous studies have established that in recent decades the negative impact of anthropogenic factors on the environment has become more intense and large-scale [2, 6]. One of the major negative effects of such exposure is environmental degradation through the revenues of pollutants in ecosystems and their migration through the food chain [1]. It is known from the literature, currently a special place among chemical pollutants occupy compounds of heavy metals, which are among the priority environmental contaminants. Stability of metal in the environment and their inclusion in the circulation of substances (aqueous precipitation, sorption capacity for soil, sediments, assimilation by plants) - all combine to lead to their gradual accumulation in the food chains [3].

Among them we should single out lead compounds, which is one of the most common toxins from the group of heavy metals and are often found in industrial wastes. This element is not subject to degradation and biotransformation, it only redistributed between the various components of the ecosystem [9]. However, according to WHO, acute poisoning of animals and poultry by compounds of heavy metal in our time are rare, therefore particularly relevant is research of long-term effects on the body small doses of xenobiotics [3].
Analysis of recent research and publications. The scientific literature is reported that heavy metals can damage cell membranes, changes their permeability, reduce resistance to osmotic shock, violate the bioenergetic processes in cells [8]. In particular, the compounds of lead can affect the immune system, inhibit non-specific resistance and the resistance of animals and poultry to infections and stimulate autoimmune reactions [11]. Established that entering in an organism the lead ions is accompanied by inhibition of the synthesis of specific proteins and immune complexes [2]. However, available information in scientific reports regarding the impact of lead ions on the immune system of birds is limited and analyzed indicators are contradictory [12, 13]. Thus there is a need to study the changes of immunobiological parameters of poultry for the actions of alimentary chronic toxicity of lead acetate.
Purpose and task of research. The purpose of our study was to investigate changes of immunological parameters of some hens in response to different doses of lead acetate in chronic intoxication. The task of the work was to investigate the changes in concentration of circulating immune complexes and middle molecules in the blood serum of laying hens for the actions of different doses of lead acetate.

Materials and methods. To address the objectives it was formed four research groups of chickens: control and three experimental,  taking into account body weight and physiological state. Each group consisted of five hens breed Lohmann Brown 210 days old and average live weight 1,8-1,9 kg in the group at the beginning of the experiment. Laying hens hold in cages with free access to food and water. Poultry of all groups received standard feed (R 4169, LLC "Provimi").

Toxic affection of poultry by heavy metals have caused by daily intragastric administration of an aqueous solution of lead acetate (Pb(CH3COO)2) for 45 days at doses (in terms of metal cation): I group – 2,5 mg / kg, group II – 5 mg / kg, group III – 12,5 mg / kg body weight of hens.

The material for the studies was mixed peripheral blood that obtained after slaughter. In the blood we measured the concentration of circulating immune complexes - in reaction of precipitation with polyethylene glycol (PEG); the content of middle molecules in the blood serum was determined spectrophotometrically [10].
Experiments were performed in accordance with the Council of Europe Convention for the protection of vertebrate animals used for experimental and scientific purposes (Strasbourg, 1985). Statistical processing of the digital data was performed using the computer program Excel (Microsoft, USA). Probability of differences between parameters were evaluated by Student's test.

Results. Analysis of the data indicates that the blood parameters of laying hens research groups that were exposed to lead intoxication significantly different from control values. To elucidate the physiological and biochemical mechanisms of the effect of lead on the immune system investigated the content of immune complexes in the blood serum of experimental hens. It is known that, under physiological conditions, the formation and the presence of circulating immune complexes (CIC) in the blood and lymph is a manifestation of the immune response for income of antigens and an important factor in providing immunity. CIC characterize the degree of antibody formation in animals, aimed at the elimination of pathogenic antigens from the body [7]. They belong to the high-protein compounds and their structure and function depends on physical, chemical and biological properties of antigen and antibody.  However, disorders of immune homeostasis leads to prolonged circulating of immune complexes in physiological fluids and promote their accumulation in tissues. This in turn leads to increased aggregation and adhesion of platelets, which leads to disruption of blood circulation and vascular obliteration microvasculature, damage and tissue necrosis [4].

From the data presented in Table. 1 shows that increasing the dose of toxicant (2.5, 5, 12.5 mg Pb (II) per kg of body weight) in the diet leads to increase in the concentration of CIC in the blood of experimental hens, which accounted for 60,6 ± 1, 86, 67,6 ± 1,53 and 74± 2,09 versus control - 51,6 ± 2,44 mmol / ml. Thus, in the first experimental group, in which the hens got 2,5 mg Pb (II) / kg body weight, the total concentration CIC increased by 17,4%, in the second in which the hens received 5 mg of Pb (II) / kg body weight - by 31.01% and in the third group, in which the dose of lead was 12,5 mg Pb (II) / kg body weight - by 43,41% compared to the control. Increasing the levels of CIC in experimental poultry under the influence of lead ions may be due not only with the synthesis of antibodies, but also by the violation of the mechanisms of their elimination.

Table 1

Changes in the concentration of CIC and middle molecules in the blood serum of hens on exposure to different doses of lead acetate (M ± m, n = 5)

	Parametеrs
	Groups

	
	Control
	І 
	ІІ
	ІІІ

	CIC, mmol / ml
	51,6±2,441
	60,6±1,86*
	67,6±1,536***
	74±2,098***

	Middle molecules, у.о.
	0,179±6,648
	0,203±4,087*
	0,217±5,573**
	0,228±4,707***


Note: The probability of differences compared to the levels in the control: * - p ˂ 0,05, ** - p ˂ 0,01, *** - p ˂ 0,001
It is known that long-term intake of toxins causes poisoning by increasing its concentration in the blood and a result of development endogenous intoxication - nonspecific pathological process that occurs with a certain point, regardless of etiological factors and manifested in the accumulation of toxic products of metabolic disorders [5]. The main cause the development of endotoxemia is the accumulation of a pool of compounds middle molecules that have different biological activities: violate the ionic permeability of biological membranes, inhibit enzyme systems and others. Average molecules - it's basically fragments of don't complete proteolytic cleavage of proteins, that are found in biological fluids as a result of failure of the natural biological functions of detoxification.

Analysis of the research results showed (Table 1), due to chronic toxicity of lead acetate for 45 days in the blood of hens from all experimental groups observed probable increase in the content of middle molecules as compared with the control group poultry: the first experimental group to 13,4% in the second and third - 21,2% and 27,3%, respectively.

Overall, on the basis of the data it can be concluded that the Pb cations show dose-dependent effects on immunological parameters of laying hens.

Conclusions.
1. Due to chronic intoxication of laying hens by lead acetate at doses of 2,5; 5 and 12,5 mg Pb (II) per kg body weight installed increase in the content of CIC in the blood serum poultry of all experimental groups compared to controls. This indicates that there is a close connection between the expression of toxic immunosuppression of lead ions and the concentration of CIC in the serum, which generally indicates a significant reduction in detoxication capacity of the immune system of experimental laying hens.

2. The increase in the content of middle molecules in the blood serum of laying hens research groups  indicate the development of endotoxemia and a change in the homeostasis of the organism in the direction of increasing catabolic processes.
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