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The article discusses the changes in the cell after the experiment in the bronchoalveolar lavage: According to
the results of the examination of rats with dust dusting of industrial cities of the Karaganda region‘(Karaganda,
Temirtau, Balkhash, Zhezkazgan), methods of cytological analysis were used. Cytochemical-methods were
used for early detection of functional changes in the body's nonspecific defense against environmental factors.
Experimental studies of the impact of urban dust in Karaganda, Temirtau, Balkhash and Zhezkazgan indicate
the development of a general toxic effect in rats, manifested by changes in the cells of bronchoalveolar lavage,
and a violation of the integrity of the cells was established.
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Introduction

The current situation with environmental pollution and the state of human health in many regions of
Kazakhstan, according to expert estimates [1], leaves much to.be desired. The decline in the quality of life of
the population, the ineffectiveness of environmental protection measures developed without clear quantitative
criteria of potential and real damage to health, the low efficiency of funds spent on reducing pollution require
additional research, in most cases due to a mandatory assessment of the actual contribution of an industrial
enterprise to the deterioration of the health of the population and the quality of the urban environment. Failure
to comply with hygienic standards associated.with economic and technical reasons, a slowdown in research,
primarily epidemiological and experimental, urgently require a change and shift of emphasis from the prob-
lems of hygienic regulation to a:quantitative assessment of the potential and real danger from exposure levels
that exist in the real conditions of populated areas [2, 3].

The growth of the number-of industrial cities and their population plays a significant role in the scientific
and technological development of Kazakhstan. The concentration of the population in industrial cities signifi-
cantly reduces the cost of infrastructure and engineering support, allows to organize production with the em-
ployment of a large number of workers and employees. According to scientists (Yu.A. Rakhmanin, S.1. lvanov,
S.M. Novikov, E.k Likhacheva, I.E. Oransky, A.A. Fedorova, R.A. Aliyev), this process with its causal rela-
tionships that determine the rate of this phenomenon seems to be a difficult problem [4-6]. For obvious rea-
sons, therate of population growth in large cities is not the same, both in time and space, depending on many
factors. The availability of natural resources, the creation of industrial centers determined the growth of some
cities in.Kazakhstan and are characterized as extremely relevant. This problem for Kazakhstan requires new
understandingand resolution [7].

Large-scale reform of the system of state regulation in the field of environmental protection and, in par-
ticular, atmospheric air is associated with the negative impact of atmospheric pollution on the health of the
population. In industrialized countries the degree of urbanization exceeds 70-80 %; it should be noted that the
majority of the population of the Karaganda region lives in an urbanized environment [8]. The anthropogenic
causes of atmospheric air pollution are covered in some detail in the works of D.V. Surzhikov and others [9],
where to explain individual phenomena scientists used the results of their own observations. To assess the
dynamics of emissions of pollutants into the air basin of Western Siberia the average levels of the series of
dynamics of emissions were determined: their average absolute changes, average rates of increase or decrease,
rank correlation coefficients of the series of dynamics, their coefficients of oscillation and autocorrelation of
deviations from the trend. Linear trends are obtained that characterize the dynamics of the entry of harmful
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impurities into the surface layer of the atmosphere. The average rate of increase or decrease characterizes the
average percentage change for the year in the level of the factors under consideration. The assessment of the
risk of immediate action, in the presented scientific publications, shows the annual likelihood of an individual
developing adverse reflex reactions (smelling, pain in the eyes, irritation of the throat, cough), implicit with
the achievement of the maximum level of air pollution.

Dust affects the respiratory system, causing progressive fibrosis of the lung tissue, affects the liver, can
affect blood counts (increased ESR, leukocytosis), the development of physical weakness, rapid fatigue. Car-
bon monoxide in an increased concentration causes disorders of the nervous system, which are expressed in
the appearance of headaches, memory loss, increased fatigue, and sleep disturbances [10]. Hydrogen sulfide
can provoke catarrh of the upper respiratory tract, bronchitis, headaches, eye diseases, indigestion, vascular-
vegetative disorders, and decreased resistance of the skin to infections [11].

Studies in various countries have shown that the most stable dependence of the levels of morbidity and
mortality from occupational hazards is observed in lung cancer. They are the highest among- truck drivers,
workers in asbestos production and steelmakers; dependence is noted not only among professional groups of
the population, but also among the entire population of territories with developed chemical and mining indus-
tries. For urbanized areas the priority environment for the intake of metals into the body is the objects of the
environment and production environment, which is consistent with the results of numerous studies [12].

Thus, the analysis of the total integral non-carcinogenic risk in the agro-industrial region showed that the
priority is the risk of the formation of respiratory diseases, kidney diseases and diseases of the central nervous
system. B.A. Revich writes about diseases of ecological etiology and distinguishes.environmentally dependent
diseases and environmentally related diseases. However the conclusion about a causal relationship between
environmental factors and disease requires careful justification. Analyzing the state of health of children living
in ecologically unfavorable territories, researchers note the high prevalence of various kinds of allergic pathol-
ogies and respiratory diseases [13].

Methodology

To use urban dust in the experiment the chemical composition of urban dust in the cities of the Karaganda
region was analyzed. To determine the toxic effect of fine dust on the bodies of experimental animals 40 sam-
ples were taken from the soil of industrial cities of the Karaganda region. The experiments were carried out
taking into account the requirements for working with experimental animals. Intravenous administration of
TSP was used at a dose of 50 mg/ml (once). After 30 days the rats were decapitated. The duration of the
experiment was chosen taking into account the long-term effects of TSP. At the end of the experiment bio-
chemical and cytological studies were performed.

Analysis of the literature showed that the experiment included cytogenetic studies, during which, taking
into account the specificity of the chemical, we found that early informational, sensitive and predictable im-
portant indicators were identified, for example, LAT/AOC, nitric oxide (NO) metabolites, ketodienes (CD),
Diene conjugates (DC), changes characterizing the destruction of cells. In this regard, we conducted studies to
determine the toxic effect of dust'on dust-poisoned rats, lung cells and bronchoalveolar lavage in the cities of
the Karaganda region.

Results and discussion

In"the first series of experiments an increase in the initial and final products of lipid peroxidation in
bronchoalveolar lavage was detected 30 days after oral ingestion of dust in Karaganda and Temirtau at a dose
of 50 mg/ml. As a result, lipid peroxidation occurs in bronchoalveolar lavage, the conversion of simple lipids
into primary products (lipid hydroperoxidation). This leads to the formation of “holes” in the membranes
through which cells and their organelles exit. Ketodienes (KD) in bronchoalveolar lavage showed an increase
in all dust-poisoned experimental animals in industrial cities of the region. In Zhezkazgan, the amount of ke-
todienes (KD) doubled (6.4+0.7 before dust poisoning, — 12.3+3.4 after dust poisoning, p < 0.05) and a slight
increase was observed in rats poisoned with dust in Abay (6.6+0.12 before dust poisoning and 6.85+0.09 after
dust poisoning, p < 0.05).

A significant decrease in the content of diene conjugates (PC) from 147.0+9.3 to 130.0+21.4 (p < 0.05)
was observed in the bronchoalveolar lavage of male rats poisoned with dust in Temirtau (Table 1).
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Table 1
Changes in lipid peroxidation during dust poisoning of bronchoalveolar lavage
in experimental rats at a dose of 50 mg/ml
Karaganda Temirtau Abay Zhezkazgan Balkhash

dustinput| intro- |dustinput| intro- |dustinput| intro- |dustinput| intro- |dustinput| intro-

Indicators | to the duced to the duced to the duced to the duced to the duced
gene |dustafter| gene |dustafter| gene |dustafter| gene |dustafter| gene |dustafter

(n=8) | n=8) | n=8) | n=8) | n=8) | (n=8) | (n=8) | (n=8) | (n=8) | (n=8)

KD 6.3+0.6 | 9.4+0.04 | 6.7=0.07 | 9.2+0.6 | 6.6+0.12 ig'gg* 6.4+1.7 1\,3:,? 6.5£0.6 | 11.8+0.6
DC 146.0 134.0 147.0 130.0 136 134 130.0 90.0 128.0 110.0

9.3 +18.4 9.3 +11.4* | £0.17 +0.11 +11.2 +8.3* +8.3 +4.9
Secondary | 0.06 0.53 0.05 0.93 0.065 0.07 0.07 0.86 0.06 0.09
products +0.001 | +0.04 | +0.001 | +0.06* | +0.02 | +0.013 | +0.001 | +0.06* | =0.003 | +0.007
Catalase 0.058 0.02 0.050 0.11 0.32 0.43 0.05 0.08 0.053 0.071
(mcat/l) +0.02 | £0.001 | +0.02 | +£0.005 | +0.05 +0.03 | £0.003 | +0.04 | +0.009 | +0.018
NO Metab-| 19.31 36.19 19.28 38.21 19.35 22.45 19.62 34.3 19.23 413
olites +0.03 | £0.02* | +0.36 | +£0.12* | +0.17 +0.7 +0.51 | +0.61* |/ +0.13 | +0.61*

Notes: * — credibility p < 0.05; 1 — Dust input to the gene; 2 — introduced dust after — after 30 days.

This is an unfavorable prognostic test that characterizes the initial destruction of membranes, since iono-
phore sites appear at the sites of PK formation, which leads to an increase in intracellular sodium ions, followed
by water, cell edema, and then its necrosis or necrobiosis. The number of PCs has significantly decreased,
which by 134.0+18.4 decreased to 146.0+9.3 before dust poisoning. After the introduction of dust from the
city of Karaganda experimental animals in the bronchoalveolar lavage showed an average threefold activity of
nitric oxide metabolites (0.063+0.002, 0.19+0.018 c.u. after dust injection).

The activity of the antioxidant system was 2 times higher than that of catalase. The amount of BALF
secondary products in rats poisoned with dust in Balkhashis higher than in rats poisoned with dust in Kara-
ganda (0.53+0.04 dol), which is 0.9340.06 (p < 0.05). This, in turn, indicates a high degree of oxidation of
cellular structures. The primary products of lipid peroxidation are destroyed with the formation of secondary
products of lipid peroxidation: ketones, malonic dialdehyde, diene conjugates. The accumulation of malonic
dialdehyde (MDA) in the blood explains-the intoxication syndrome that accompanies many diseases of the
internal organs. Interacting with SH-- and CHs—groups of proteins, MDA inhibits the activity of cytochrome
oxidases (inhibits tissue respiration) and hydroxylases.

MDA also leads to the rapid development of atherosclerosis. Microparticles contribute to a burst of res-
piration in macrophages, which causes tension in the biochemical “filter” for many physiologically active
compounds, develops chronic.oxidative stress, which affects the prognosis of unfavorable processes, the cyto-
toxic effect is observed in the figure below (Fig. 1).

N\

Figure 1. BAL — alveolar macrophages; stained with hematoxylin. Dimensions: 10x40

Cepus «buonorusa. MeguuuHa. Meorpadus». Ne 2(102)/2021 59



K.A. Nurlybaeva, A.M. Aitkulov et al.

It was shown that long-term exposure to dust causes toxicity, which manifests itself in a decrease in the
efficiency of oxidative phosphorylation and activation of compensatory mechanisms, electron transport along
alternative pathways, which leads to an increase in the concentration of oxygen radicals. Here it is necessary
to pay attention to the uniqueness of the secondary product. Byproducts can migrate through lipid peroxidation
and double binding of lipid unsaturated fatty acids, which form highly reactive dithrienes. Disturbances of
adaptation and defense are of interest for metabolic processes at the level of molecules, structural and func-
tional cells (protein-lipid interactions, in the field of membrane proteins).

The experiment revealed toxic-dynamic changes and spectra of biochemical effects, such as the accumu-
lation of lipid peroxidation products. The results of a study of the impact of dust in the city of Balkhash showed
that the greatest changes were caused by bronchoalveolar lavage, in which the concentration of CD exceeded
the value of 30 days after dust accumulation by 1.8 times. In males PC after dust poisoning was 90.0£8.3 dol.
At the beginning of the experiment, the indicator without dust poisoning decreased to 130.0+=11.2 dol. In terms
of secondary products, lipid oxidation under the influence of soil dust in Temirtau is 0.86+0.06 cubic meters.
(p < 0.05), which is 12.2 times higher than the initial value, and also, on average, 1.7 times more nitric oxide
metabolites by 0.96+0.012 UAH.

Before dust application it was 0.062+0.005 (p < 0.05). The activation of the antioxidant system was ob-
served 1.6 times (p < 0.05) with high catalase activity. Elevated levels of metabolites-and catalase show the
effect of dust on the oxidation of non-enzymatic lipids. A high level of NO indicates that-the dust is a mem-
branotropic agent.

The analysis of the study results showed small changes in the impact of dust in the city of Abay from the
side of the CD, as well as from the side of the PC after and before the start of the experiment. Other indications
for bronchoalveolar lavage are lipid oxidation, for example, by-products of Abay, when exposed to dust on
rats, at the beginning of the experiment it was 0.035+0.07 cubic meters, 0.045+0.073 c.u. after the end of the
experiment. In all cities of the Karaganda region, except for Abay, there was a significant increase in nitric
oxide metabolites after the introduction of dust (p < 0.05), which.indicates an insignificant effect of dust on
lipid oxidation.

Conclusion

Experimental studies of the impact of urban dust in‘Karaganda, Temirtau, Balkhash and Zhezkazgan
indicate the development of a general toxic effect in rats, manifested in changes in the cells of bronchoalveolar
lavage, and a violation of the integrity of the cells was established.
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K.A. Hypneibaesa, A.M. Aiitkynos, I.M. TreikexxaHoBa,
[". K. Mykamesa, A.ILl. CapcembaeBa

Kaparanabl 00,1bIchI KajajJapbl IIAHBIHBIH OPOHX0A/1bBE0JISIPJbEJIABAKIAFbI
JUNUATEPAIH ACKbIH TOTBIFY KOPCeTKIillITepiHe dcepiH TI:KipuoOedik 0aranay

Makanana GpOHX0AIIBBEOJIIPIIBIK MIA0IAFB! TOXKIPHOEICH KeHiHT1 KacyIanarsl ©3repicIep Typabl alThITFaH.
Kaparanas! 00JIBICEIHBIH ©HepKacinTik Kananapbeiusly (Kaparans, Temiptay, basmkant, JKeskasraH Kananapsr)
MIaHJaHFaH ereyKYHPBIKTapBIH TEKCePy HOTIKENepi OOWBIHINA ITUTONOTHAIBIK TATAAYy 9micTepi KOIAaHbIIABL.
OpraHn3MHIH KOpIIaFaH opTa (paKTOpIapblHaH apHaibl eMec KOPFaHBICBIHAAFBI (YHKIIMOHAIIBIK ©3repicTepal
epTe aHBIKTay YVIIH IMTOXMMUSUIBIK OnicTep maiinamaHsuiasl. Kaparaumgel, Temipray, bamkam skxoHe
JKe3kasranmarsl KanajblK MIAaHAAPIBIH OCEpiH SKCIEPHUMEHTTIK 3epTTeyNep ereyKyiphIKTapaa OpoHXOalb-
BEOJIIPIBIK MIAI0 KACYIIANAPBIHBIH 63repyiMeH XKoHE JKacyIIanapIbIH TYTACTHIFBIHBIH OY3bLTybIMEH KOPIHETIH
JKaJIITBI YBITTBI 9CEP/IiH JaMybIH KOPCETKEH.

Kinm ce30ep: OpOHXO0ANBEOJSPIbI JIABAX, NUCH KOHBIOTAThI, MAaJOH IHANBICTHI, JHUIUATCPAIH acKbIH
TOTBIFYbI, aHTHOKCHJIAHTTHIK KOPFAaHBIC, KaliTaaMa eHiMiep, KaTanasa, KOpIIaraH OpTa, a30T METa0OIUTTEpI.

K.A. HypneibaeBa, A:M. Aiitkynos, [.M. TrikexxaHoBa,
I". K. Mykauesa, A.ILl. CapcembaeBa

IKcnepuMeHTAIbLHAS OLlEHKA BJAMSIHUS NbLJIM TOPOA0B
Kaparanaunckoii 00,1acTH Ha MOKa3aTeJ M NMePEeKUCHOT0
OKMCJICHUST JJUTIMI0B MPH OPOHX0AJILBEOJISIPHOM JIaBaxkKe

B cratse paccMoTpeHBI H3MEHEHNS KIIETKH ITOCIIE SKCIIEPHMEHTa B OpOHX0AIbBEOISIPHOM JlaBaxke. I1o pe3yin-
TaTaM 00CIeT0BaHHs KPBIC C 3albUICHHEM ITBUIBI0 MPOMBIIUIEHHBIX TopoaoB Kaparanauackoit obmactu (TT.
Kaparanna, Temupray, banxam, JKe3kasran) UCIIONB30BaHBl METOAMKA IUTOJIOTHIECKOTO aHanmm3a. L{utoxu-
MHYECKHe METO/IbI OBUIM TPUMEHEHBI JJIs PAHHETO BBIABICHHS (DYHKIMOHATIBHBIX U3MEHEHHH Hecrenuduye-
CKOM 3aIIMTHI OpFaHM3Ma OT (DAaKTOPOB OKpY’Karomel cpenpl. DKCIepUMEHTAIbHbIe UCCICIOBaHHs BO3/IeH-
cTBUA ropoackoil meumu rr. Kaparannel, Temupray, banxama u JKe3kasraHa cBUIETEIbCTBYIOT O Pa3BUTUH
obmeTokcuueckoro 3ddexra y Kpbic, MPOSBISIONIETOCS W3MEHEHUSIMHU B KJIETKAaX OpPOHXOAIBBEOJSIPHOTO
CMBIBa, @ TAK)KE YCTAHOBJIEHO HAPYIICHHUE [IETOCTHOCTH KIIETOK.

Kniouesvie cno6a: GpOHX0ATBBEOISIPHBIH JIABaX, THCHOBBIA KOHBIOTAT, MAIIOHOBBIN JHAIIBICTHI, IEPEKHCHOE
OKHCIICHHUE JTUIU/I0B, aHTHOKCHIAHTHASI 3aI[UTa, BTOPUIHBIE IIPOAYKTHI, KaTanasa, OKpyKaromias cpea, MeTa-
0OOJIUTHI a30Ta.
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