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In connection with the current EU requirements for Ukraine on the need to 

implement the basin principle of protection of transboundary water supply regions of 

Ukraine, the task of substantiating and developing a concept of waste management, in 

which the problem of studying homeostasis in experimental animals under the 

influence of waste landfill filtrate. It was found that the filtrate of the landfill causes 

warm-blooded membrane sabotage radical pathology in the body. Its development is 

based on the formation of reactive oxygen species, stimulation of lipid peroxidation, 

oxidative modification of proteins, violation of oxidative-antioxidant interaction, 

bioenergetic processes that form functional disorders of membranes and the 

development of secondary manifestations of environmental pathology. 

The cell and the organism can exist and adapt to such environmental conditions 

under which it is possible to establish a dynamic equilibrium flow of 

physicochemical processes in the biological system. The main role in ensuring 

homeostasis belongs, first of all, to the cellular membrane supramolecular complexes 

responsible for the entry and exit of energy, substrate and information flows from the 

cell. From these positions, the main cause of homeostasis may be structural and 

metabolic disorganization of membranes and, as a consequence, the formation of 

various pathological conditions and diseases. In this regard, the search for criterion-

relevant and adequate indicators for assessing the state of homeostasis may be 

important in the pre-nosological diagnosis of premorbid conditions of the body with 

anthropogenic exposure to harmful factors. 

Based on the results of research work, a comprehensive ecological and 

hygienic concept of protection of the upper reaches of the Seversky Donets River, 

public health and optimization of water supply of the regions of Ukraine from this 

water source was substantiated and developed. 

A significant problem within the Kharkiv region is the unsatisfactory state of 

the organization of sludge disposal, which is formed at the biological treatment 

facilities of the city sewerage system, the accumulation of which reaches about 1.6 

million m3 / year. 

An important factor is the lack of a drainage system for large waste landfills, 

which belongs to the sources of pollution of the Seversky Donets River basin. The 

most significant pollution of soil, groundwater, surface water and air in the Kharkiv 

region is the filtrate pollution of landfills. 

Materials and methods of research. A subacute toxicological experiment was 

performed on adult white rats. The duration of the experiment was 2 months. There 

were 10 animals in the study and control groups. The filtrate was administered to the 

animals orally using a metal probe. The research program provided for the 

determination of diene conjugates, malonic dialdehyde in accordance with guidelines, 
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catalase activity, peroxidase, glutathione peroxidase according to methods, by the 

method described by V.S. Gurevich, 1990, determination of ceruloplasmin was 

carried out according to Ravin, reduced glutathione, free sulfhydryl groups by the 

method described by S.E. Severin and T.A. Solovyova. The percentage of 

phospholipid fractions in erythrocytes and hepatocytes was performed by two-

dimensional chromatography. Biophysical methods such as biochemiluminescence 

and phosphorescence were also used to evaluate free radical processes, lipid 

peroxidation and oxidative modification of proteins. 

Research results and their discussion. The analysis of the conducted 

researches testifies that the object of research - the filtrate of landfills of waste, at 

long receipt in an organism is capable to form development of membrane pathology. 

Diagnostic criterion-significant indicators of its detection were: activation of free 

radical processes, lipid peroxidation, oxidative modification of proteins, violation of 

barrier and matrix properties of membranes, violation of the activity of membrane-

bound enzyme complexes, which were highly informative and sensitive. 

The used set of clinical, biophysical and biochemical criterion-significant 

diagnostic indicators allowed to detect the presence in the body of warm-blooded, 

under the influence of waste landfill filtrate, membrane free radical pathology. Its 

development is based on the formation of reactive oxygen species, stimulation of 

lipid peroxidation, oxidative modification of proteins, violation of oxidative-

antioxidant interaction, bioenergetic processes that form morphofunctional membrane 

disorders and the development of secondary manifestations of environmental 

pathology. Substantiated analysis of the dynamics of the studied indicators made it 

possible to determine the initial and reversible manifestations of membrane 

pathology, the degree of intoxication and the stage of morphofunctional disorders in 

the body, reflecting the failure of protective and adaptive mechanisms of 

homeostasis. 

The current level of man-made pollution by harmful chemical, physical, 

biological factors requires in-depth study and multifaceted research aimed at 

obtaining medical, biological, hygienic and environmental characteristics of the 

modifying effects on the body of various anthropogenic factors. Characteristics of 

population health assessed by morbidity should be supplemented by new integrated 

highly sensitive methods for assessing homeostatic function based on the study of 

structural and functional activity of membranes. These methods include 

biochemiluminescence, phosphorescence, study of electrokinetic properties of cell 

nuclei, which can be used in mass surveys of the population, for pre-nosological 

diagnosis of the impact on the body of harmful anthropogenic factors. 

Conclusion. The used set of clinical, biophysical and biochemical criterion-

significant diagnostic indicators allowed to detect in the body of warm-blooded 

animals under the influence of the landfill filtrate, membrane free radical pathology. 

Pathogenetic links of this pathology are: formation of reactive oxygen species, 

stimulation of lipid peroxidation, oxidative modification of proteins, violation of 

oxidative-antioxidant interaction, bioenergetic processes that form functional 

disorders of membranes and the development of secondary manifestations. 

Key words: landfills, filtrate, experimental animals, homeostasis disorders.  


