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  Abstract
The purpose of work was studying of cytochemical indexes of cells of bronchoalveolar washout (BAW) and the red marrow (RM) at the combined impact of the coal and pedigree dust (CPD) and the exercise stress (ES) on the experimental animals. At the combined influence of CPD and ES at the experimental animals, the expressed changes of cytochemical indexes in cells, the BAW, and marrow characterizing violations of metabolic compensatory mechanisms are revealed. There are considerable disorders of intracellular metabolism, demonstrating the irreversible disintegration of cells. It is available the phenomena of a lipide degeneration of phagocytes consisting of excess accumulation of the osmophilic granules in the cytoplasm which are a consequence of a pathological process. The sharp increase in activity of the organelle-specific enzyme characterizing a condition of lysosomes revealed by us reflects the destructive catabolic processes in phagocytes. Thus, along with coal and pedigree dust, the exercise stress aggravates the action of a dust factor that is followed enzymatic disorganization of lysosomes and a lipide degeneration of cells. It probably leads to a violation of intracellular homeostasis and a decrease in viability or death of cells.
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  Introduction :

The ore mining industry, occupying one of the leading places in the economy of our Republic, remains branch with harmful, heavy, and dangerous working conditions. In the conditions of the modern production of the ore mining industry the major adverse factor the production dust, which pathogenic influence is aggravated with hard physical work [11]. 

Considering that the big contingent of workers is employed in this branch of the national economy, studying working conditions, influences of the production factors on the state of health working is one of the most important problems of modern medicine. Because of the many pathological processes of an exogenous chemical and physical genesis, it is bound to change of cell-like and subcellular structures. At the present stage, when studying pathogenesis and formation of diseases, it is required padding researches on studying the processes proceeding at the level of a cell and subcellular structures including their enzymatic systems [3].

It is known that the criteria of adverse action  of production dust, including disintegration aerosols, is a change of the quantitative ratios of particular cell populations and subpopulations, dissociation of oxidizing enzymes, hyperplasia of macrophages. These changes precede emergence of shifts on toxicological an index, repeat in the late periods of influence in more expressed to a form, correlate with decrease of resistance of an organism and stability of cells to presentation of specific loading, strength loss of intercellular contacts and cell-like membranes, decrease in indexes of physiological activity of barrier systems and a labialization of membranes of cell-like organelles. 

In this regard, among medico biological researches in hygiene with the singular sharpness the problem of the quantitative analysis of changes in concentration of enzymes in places of their action in a cell or common dynamics of their activity, with definition of a complex of functional and morphological criteria appears that will allow to judge intensity and an orientation of different types of intracellular exchange at stages of various structural and functional changes [12]. 

In the analysis of the cytoenzymological status of a cell, it is recommended to use key enzymes of the metabolic cycles characterizing their main paths and marking a condition of particular organelles of a cell.

There are no data on the early stages of cytochemical changes of phagocytes at the combined action of adverse factors of the production environment, in particular, the coal and pedigree dust (CPD) and the exercise stress (ES) so far. Studying of cytochemical indexes of cells of bronchoalveolar washout (BAW) and the red marrow (RM) at the combined impact of CPD and ES on the experimental animals was the purpose of the real work.

METHODS  OF  THE RESEARCH
 :
Experiments were made on 30 not purebred white rats males weight 160-180g, contained in a vivarium on a reference diet. Animals of the first group served as monitoring, to animals of the second group entered single intratracheal in a dose of 50 mg/kg of CPD of the "Shakhtinskaya" mine which supported the free crystal SiO, iron, manganese of the 3rd stage of metamorphism. Dust particles of 1-2 microns in size (95%) entered from 0,8 ml of a normal saline solution under a mild etherization. In the 3rd group, animals received CPD and ES within 1 month. Dosed ES was created on a horizontal tredban with a speed of 20 m/min., what according to literary data [9], corresponded to average exercise stress for 2 hours of 5 times per week.

Under a weak etherization opened muscles of a forward surface of a neck, allocated a steel needle which was fixed a ligature in its gleam. Through a needle entered 2 ml of a normal saline solution into mild and right there sucked away a perfusate, in a volume of 1,0 – 1,2 ml. Bronchoalveolar washouts and RM of a femur centrifuged within 10 minutes, at 2000 revolutions per minute, poured out the oversetting liquid, and did dabs of a deposit, drying at ambient temperature. 

In our experiments by means of cytochemical researches, the content of phospholipids (PL), activities of the sour phosphatases (SP) and myeloperoxidase (MPO) in cells the BAW and RM was studied [4]. BAW and RM defined the maintenance of PL in cells to G. A. Merkulov's methods (1968). Myeloperoxidase in the englobing cells was determined by Grekhema-Knoll's method with use as a substratum of hydrogen dioxide and benzidine (Bakuyev, Saidov, 1991; Dolgushin, Bukharin, 2001). Determination of content of sour phosphatase was carried out by the method of azocoupling of Berston with the use of naphthol-AS-phosphat with dimethylformamide on the citrate buffer and pararosaniline in sodium nitrite solution (Berston M., 1965; Buykis, Rubens, 1969; Shubich, 1980). The obtained data estimated by calculation of 200 cells from each medicine with division them on groups (0-1-2-3-4), depending on the intensity of coloring and localization of granules in a cell. Calculation and an assessment of cytochemical reactions were carried out on L.S. Kaplou (1955), with the calculation of the average cytochemical coefficient (ACC). Statistical processing was calculated in the software package of MS Office Excel.

RESULTS OF THE RESEARCH
 :
In the analysis of the cytoenzymological status of a cell, it is recommended to use key enzymes of the metabolic cycles characterizing their main paths and marking a condition of particular organelles of a cell. In the modern hygienic researches, according to B. A. Katsnelson's recommendations and coworkers. (1993), it is necessary to apply 2-3 tests to an assessment of cytotoxicity of dust exemplars, the based effects of damage or activation of a cell, and in case of discrepancy of estimates according to different tests – the test for change of cell-like structure the BAW as arbitration [8]. Interest in studying of enzymatic activity of intracellular metabolism of cells of phagocytes is explained on the one hand phylogenetic by the fixed ability of cells to react quickly to any changes of a homeostasis, on the other side of those that changes of activity of enzymes are shown much earlier, than there occur morphological and quantitative changes. 
In recent years the numerous experimental data which are convincingly confirming the emergence of a nonspecific symptom-complex in the form of early manifestation of membrane disturbing effect of the major intracellular organelles – lysosomes, mitochondrions, microsomas and others which expressiveness depends on intensity and time of influence of exogenetic factors [6] are obtained. For studying of coal and pedigree dust, the most sensing test – definition of activity of CSF is chosen as us. As theoretical justification for detection of activity of lizosomal enzyme data that lysosomes take the fissile part in metabolic processes, the bound to manifestation of protective mechanisms served in a cell and release it from strangers or the biopolymers which lost the, promoting at the same time sharp local strengthening of processes of hydrolytically disintegration of a number of molecules.

As represented by the data of Table 1, rats at the monthly intratracheal introduction of CPD in the BAW have reliable (р˂0,001) with monitoring an increase in activity of CSF by 4, 5 times, and at the action of CPD and ES in the 6th time. When comparing the experimental animals badgered only by one CPD – the 2nd group, with animals with the 3rd group, the badgered CPD+FN, increase in activity of CSF for 33% is noted. Activation of the lizosomal device of the cell-like elements of the BAW, whose main structure is presented by alveolar macrophages and neutrophils at the prevailing number of the last at the combined influence of factors, demonstrates the functional mobilization of these cells in response to the emergence in alveoluses of the irritating factor. Owing to similar changes, there is or adaptation a reorganization of metabolism and structures of cells, or their degeneration and finally, death. It is explained by the high reactivity of lysosomes allowing to assume their early and fissile participation in the adaptation of an organism to influence of extreme and sub extreme factors.

Table 1. Cytochemical indexes of activity of CSF, MPO, the maintenance of PL in cells the BAW and red marrow at the influence of CPD and ES (M±m)

	Subject of the research
(n = 10)


	CSF
	MPO
	PL

	Control group  


	BAW 
	0,06 ± 0,05
	1,26 ± 0,19
	2,05 ± 0,04

	
	RM
	0,22 ± 0,02
	1,07 ± 0,02 


	2,12 ± 0,04



	CPD 

1 мес.


	BAW 
	0,27 ± 0,10*
	2,16 ± 0,24*
	2,27 ± 0,03*

	
	RM
	0,27 ± 0,03
	2,12 ± 0,07*


	2,24 ± 0,03*

	CPD + ES

1 мес.


	BAW 
	0,36 ± 0,10*
	    2,59 ±0,30*
	2,40 ± 0,02*°

	
	RM 
	0,34 ± 0,04*
	2,32 ± 0,05*°
	2,93 ± 0,04*°


Notes: * - reliable changes on comparisons with the control group (Р≤0,001); ° - reliable changes in comparison of CPD with CPD+ES (Р≤0,001)

In red marrow, it is revealed reliable with the control group (р˂0,001) increase of activity of CSF at the action of CPD for 23%, and at CPD and ES for 55%. Similar changes of activity of CSF in cells of marrow in our opinion, follow from the following reasons. As was told above, the cell-like phase of a self-cleaning of lungs from dust particles is the self-regulating process controlled by the quantity of the formed products of destruction of macrophages. The disintegration of macrophages has a direct bearing on the formation of a so-called colony-stimulating factor. The colony-stimulating factor of a macrophage origin is a mediator of the physiological mechanism of a positive feed-back playing an important role in autoregulation of inert and brain formation of granulocytes and monocytes from their common predecessor. The mechanism of positive feedback is biologically expedient in that case when the death of the macrophages which are carrying out protection of an organism against this or that corpuscular agent, demanding mobilization the additional quantities of cells, capable to phagocytosis, at the same time serves as a signal to increase in their pool. According to data [10], all cells of marrow it is possible to arrange depending on the extent of detection of activity of CSF in them on decreasing in the following order: monocytes, promyelocytes, eosinocytes, myelocytes, plasmocytes, mature neutrophils, lymphocytes, and normoblasts. From here becomes apparent that the surge in activity of CSF in cells of the marrow of dusty rats exceeding control indicators can be explained by the corresponding influence of the products containing lipids of the destruction of macrophages on a hemopoiesis. The quantity of CSF in lysosomes of marrowy phagocytes means is the proof of an absorbing ability of these cells which, as we know, are also capable of utilizing stranger material of a vascular bed. However, it concerns more granulocytes in which maturing begins and comes to an end in an inert brain while monocytes become functionally fissile and test a postmaturation immediately in fabrics, turning into macrophages [7].

The considerable activity of CSF at the combined influence of CPD+ES, the lizosomal of membranes of phagocytes of marrow, the strength of mechanisms of nonspecific protection in response to the influence of the adverse production factors in an organism of animals demonstrates to destabilization.

Besides CSF, we held cytochemical testing for the content of phospholipids in the cell-like elements studied bioenvironments. The result, provided in the table, demonstrate that on the average cytochemical coefficient, the content of phospholipids in cells the BAW at the action of CPD surpasses monitoring by 1,7 times, and at the action of CPD+ES on 2 times, and makes (2,59±0,09) conventional units. (р˂0,001). In phagocytes of marrow, it is stated their reliable (р˂0,001) accumulation to 2 groups in 1, 9 in time, 3 groups by 2, 1 times, made (2,32 ± 0,05) by the conventional unit. on a cell. It is unambiguous it is difficult to treat similar changes in cell-like metabolism. Violation of the molecular organization and work of these or those membranes of cells and intracellular structures is the cornerstone of many pathological processes. On a condition of a lipide layer can affect a chain reaction of oxidation of phospholipids in membranes of phagocytes at the oscillation of ROS, effect of hydrolase them – a membranous phospholipase, shifts in the chemical composition of lipids in a membrane at contact with stranger agents [13]. In general, the revealed violations of lipide exchange at the experimental rats serve one of the manifestations of the pathological process in favor of what it is possible to give the following hypotheses.

The lipide molecules forming the composite complexes with proteins, carbohydrates, and inorganic salts are unmasked, become visible when in a cell occurs so-called lipophanerosis. Revealed by us raised contents of phospholipids in a cell by means of express processing by osmium tetroxide, occurs spontaneously under the influence of various pathological processes. These processes lead to the unmasking of those lipide molecules, which normal remain hidden in a complex of cytoplasm [5]. Such main mechanism of a lipide degeneration of cells bound to pathological disintegration of lipoproteid macromolecules apparently can take place at rats when maintaining in an organism of coal and pedigree dust with various biological effects of the making components. The unmasked phospholipids with several molecules of the congenerous nature form myelinic educations. Actually, in most cases, myelinic educations represent a product of proteolytic unmasking of a proteinaceous and phospholipid complex with the reorganization of the molecular regulated organization, which is pathological disintegration of a cell. Therefore, oxidation and polymerization of unsaturated lipids represent the common reaction of cells to intervention from the outside. Due to the discussed aspect, it is necessary to mention one more important point.

Intratracheal introduction to rats of coal and pedigree dust causes the difficult violations of metabolic processes depending on specifics of action of this or that component. In the respiratory tract of rats, dust particles have the local irritating mechanical action, direct chemical – on building blocks of the body, influencing soluble components through blood and lymph. The experimental data [1] demonstrate that maximal the damaging action aerosols of substances (compound of various metals, silicon dioxide dust possess and so on) which form high-toxic products in an organism and accumulate in a lung, paralyzing mechanisms of mucocytal transport and blocking the mechanism of a physiological self-cleaning of lungs. Apparently, these regularities can take place in mechanisms of the biological effect of coal and pedigree dust.

As objects for cytochemical identification of MPO granulocytes phagocytes, the BAW and RM, proceeding from the following reasons served. The secretory process at macrophages and neutrophils is separated in time and dated for the different periods of differentiation of cells of a granulotsitarny row. MPO – the enzyme which is characterized by polyfunctionality plays the significant role in metamorphoses of the formed peroxides, catalyzing along with education chlorine anions both hypochlorite- and hypoiodite ions with the subsequent fissile halogenation of proteins of objects of phagocytosis, also production of singlet oxygen and some aldehydes [2]. Myeloperoxidase is immediately involved in the metabolism of ROS. The high level of content of this enzyme in fabrics can promote the formation of Chloraminums which, being peculiar alarm molecules (alarmina), are capable of influencing oscillation by macrophages of mediators of inflammation. The data (Table 1) obtained by us show that the activity of MPO in cells the BAW at the action of CPD makes (2,27 ± 0,03) a с.u. on a cell, and at the action of CPD and ES increase in activity of MPO for 17% is noted. In phagocytes of marrow increase in activity of the enzyme in 3 groups for 38% is documented (р˂0,001).

An increase in activity of MPO in the englobing cells of marrow possibly is a reflection of the reinforced mobilization of neutrophils in the inflammation center for the realization of effector tasks and testifies to disinhibition of a hemopoiesis and acceleration of maturing of the englobing colonies of an inert brain. 

The most toxiferous form which is formed of molecular oxygen at the stimulation of phagocytes is hypochlorite – the chloride oxidation resultant of reaction hydrogen dioxide catalyzed by MPO. At phagocytosis, hypochlorite can undergo further turning into phagocytic vacuoles that lead to the appearance of the padding high-toxic chlorinating agents (N-Chloraminums and N-amidochlorides) and can give losses of activity of enzyme as substratum inhibition. Also, in the course of phagocytosis, there is an emission on extracellular Wednesday not only of ROS but also desmoenzymes the phagocytosis of cells, in particular, of MPO that can serve as a factor of potentiation of the destructive processes in fabrics. On the basis of explained, presence at rats 3 – groups in RM phagocytes for 30% larger, comparable with 2 – to groups, apparently can demonstrate resource depletion of protective system of cells.

The data obtained in the real work show that the combined influence of CPD and ES strengthened violations of metabolic changes in cells, the BAW, and marrow. There are considerable disorders of intracellular metabolism, demonstrating the irreversible disintegration of cells. It is available the phenomena of a lipide degeneration of phagocytes consisting of an excess accumulation of the osmophilic of the granules in cytoplasm which are a consequence of pathological process. The available literary data characterize participation of CSF in adaptation reactions in connection with increase during this period of the common level of metabolic activity of cells [14]. The sharp increase in activity of the organellospecific enzyme characterizing a condition of lysosomes revealed by us reflects the destructive catabolic processes in phagocytes, which may indicate the development of cellular and subcellular dyshomeostasis.
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