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«Қостанай минералдары» АҚ хризотил-асбест өндірісінің байыту цехындағы тексерілген жұмысшы-
лардың мұрынының шырышты қабықшасы (МШҚ) мен ұртының буккальды эпителийі (ҰБЭ) 
жасушаларының цитоморфологиялық зерттеу нəтижелері берілген. Еңбек өтіліміне қарай хризотил-
асбест шаңы əсерінен жұмысшыларда МШҚ мен ҰБЭ цитоморфологиялық өзгерістері анықталды. 
МШҚ мен ҰБЭ жасушаларының функционалдық жағдайының бұзылуы еңбек өтілімінің жоғарлауына 
байланысты клиникалық көріністермен жүреді, сондай-ақ оған жергілікті иммунитеттің төмендеуі 
ықпал жасап, ол өз кезегінде жоғары тыныс алу жолдарының кəсіби аурулары дамуының негізгі қауіп 
факторы болып табылады. 

В статье представлены результаты цитоморфологических исследований клеток слизистой оболочки 
носа (СОПН) и буккального эпителия щек (БЭЩ) у обследованных рабочих хризотил-асбестового 
производства цеха обогащения АО «Костанайские минералы». Авторы отмечают, что в зависимости 
от стажа работы при контакте с хризотил-асбестовой пылью у рабочих достоверно изменялся цито-
морфологический состав СОПН и БЭЩ. Нарушения функционального состояния клеток СОПН и 
БЭЩ с повышением стажа работы сопутствуют клиническим проявлениям, но им нередко предшест-
вует снижение местного иммунитета, что является основным фактором риска в развитии производст-
венных заболеваний верхних дыхательных путей. 

 

Introduction 

Industrial dust in the conditions of modern production influences on the respiratory tract and mostly on 
the upper respiratory ways. Taking into account that between the nasal mucosa, pharynx, larynx and bronchi 
exist close morphofunctional connection, we can assume the presence of a common pathogenesis of profes-
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sional diseases of the upper and lower respiratory tract infections. Numerous authors note that industrial dust 
causing a breach of mucociliary clearance, which in its turn contributes to the penetration of dust into the 
respiratory system deep laying parts and leads to the development of professional pathology of the respirato-
ry system (sub-and atrophic rhinitis, the dust bronchitis, pneumoconiosis and asthma). 

The topicality of work is determined by the social significance of the «dust» pathological respiratory 
tract, deficient study of genetic relationship pathogenesis of chronic respiratory diseases and diseases of 
broncho-pulmonary system, and the need to develop methods for early detection of chronic nasal cavity dis-
eases, buccal cheek epithelium taking into account the work experience in the industry. 

These numerous studies show that all of the asbestos fibers chrysotile is the least dangerous and rapidly 
derived from organism, and amphibole asbestos has a high biological activity and resistance in biological 
spheres [1]. 

Issues of occupational pathology of the upper respiratory tracts among workers of asbestos production 
are devoted to a relatively small number of works. However, the most serious danger is posed by asbestos 
particles floating in the air and trapped in the respiratory ways that has caused the development of heavy 
types of silicosis — asbestosis. In this regard, particular importance has the fact that upper respiratory tracts 
are the «outpost» in the way of air flow and its various parts affected by dust in different degrees [2, 3]. 

There is the need to study the problems of effects on the organism the industrial factors of chrysotile 
asbestos production carefully. 

The problem of formation of upper respiratory diseases from influence of asbestos dust is still relevant. 
In recent years under the screening examinations in the expedition and the experimental conditions in 

the hygiene practices to detect early forms of upper respiratory tract diseases as a convenient object of study-
ing the non-invasive tests — cells of rinotsitogramma and buccal cheeks epithelium are used [4]. 

Cytological condition of the mucous membranes of the nasal cavity (MMNС) and buccal cheek epithe-
lium (BCE) reflects the changing state of the body depending on the pollution of the working environment. 
Studies have shown the epithelium of the mucous membranes of various degrees of differentiation are in def-
inite and stable correlation with each other and vary from different adverse effects both chemical and biolog-
ical nature and thus can be considered as a target [5]. 

Researches showed that dust containing asbestos chemically inert and the mechanism of its effects on 
the human body is not fundamentally different from that of other types of mineral dust (cement, silica, etc.). 
Under the small concentrations of asbestos fibers in the air they are mostly trapped in the upper respiratory 
tract and are excreted naturally (e.g. with sputum). Those fibers that infiltrated the lungs can infiltrate the 
lung tissue. However they are immediately attacked by phagocytes — cells that perform safety functions in 
the body. Phagocytes accumulate around the foreign body and dying create around him an aggressive (acid-
ic) environment destroying and rejecting fiber. Chrysotile asbestos in these conditions is destroyed and its 
breakdown products are excreted [6]. 

Amphibole asbestos, as being acid are not destroyed by phagocytes. But they contain traces of biologi-
cally active compounds (compounds of Fe, Co, Ni, and others), which was the reason for the ban of their 
production and use of the International Convention for Labour Safety under the use of asbestos in 1986 [7, 
8]. 

The aim of work is studying the cytomorphological indices of mucous membranes of the nasal cavity 
and buccal cheek epithelium of the workers in the asbestos production in the conditions of chrysotile asbes-
tos dust depending on the work experience. 

Materials and methods of research 

65 people were investigated who were divided into 4 groups. In the 1st group consisted of 16 people not 
contacting with industrial dusts (middle age 32,3 ± 0,95) in the 2nd group — 17 workers (middle age 35,6 ± 
1,67, 5–10 years of work experience) in the 3rd group — 15 workers (middle age 38,0 ± 1,93 11–15 years of 
work experience), the 4th group contains 17 workers (middle age 48,8 ± 1,95, 16–20 years of work experi-
ence). 

By profession they are electricians on the equipment repairing, regulators, engineers on the shop of en-
richment. 

Dust chrysotile asbestos refers to a highly fibrogenic containing free silicon dioxide from 20 % to 70 %. 
MPC dust of chrysotile asbestos is 2,0 mg/m3. Middle changeable concentration of MPC is 0,5 mg/ m3. State 
of matters in the air in terms of production — an aerosol, class of danger 3, class of labour conditions 3, a 
feature of the organism to cause is fibrogenic. 
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With sterile cotton balls by rotational motions from the inner side of the nasal mucosa secretation was 
taken and thin smears — imprints from the surface of the mucous membranes of the nasal cavity (MMNC) 
were made on a glass slide. To study the imprint smears from the mucous membrane of cheek, smears were 
taken with a spatula, laid on a glass slide, smears were dried at room temperature, fixed in May-Grunwald 
solution. They were painted by the method of Romanovsky-Gimsa. Under the microscoping 300 cells from 
cytomorphological study were counted. Assessment of the significance of the results was performed by the 
1st criteria of Student (p <0,001). Total number of analyzes are 260. 

The results of research and discussion 

In analyzing the results of MMNС study (on rinotsitogramma) it was found that workers of the 2nd, 3rd 
and 4th groups compared with donors the decrease in the number of squamous epithelium in 4 times, 7,2 
times and 16,9 times, respectively is observed. The number of squamous epithelium with signs of damage 
increased in all 3 groups in 12,9 times, 10,3 times and 12,2 times, respectively (Table 1). 

T a b l e  1  

Cytomorphological and morphometric parameters (in %) of cells in the examined workers MMNC  
(enrichment shop) (M ± m; n = 65) 

Type of cells 
Group 1 

n=16 
Group 2 

n=17 
Group 3 

n=15 
Group 4 

n=17 
Squamous epithelium 80,47 ± 2,49 20,17±3,09* 11,23±2,27* 4,74±1,43* 
Squamous epithelium with signs 
of damage 

4,84±1,02 62,56±5,25 50,10±5,55 59,32±6,09* 

Cubic and cylindrical epithelial 
cells 

10,47±1,83 4,09±0,87* 4,23±0,65* 2,08±0,62* 

Cubic and cylindrical epithelial 
cells with signs of damage 

0,94±0,34 2,97±0,97* 6,30±0,96* 6,24±1,63* 

The segment and stab neutrophils 2,84±0,37 1,88±0,80 8,10±1,23* 7,74±2,13* 
The segment and stab neutrophils 
with signs of damage 

0,44±0,18 8,33±1,77* 20,40±2,92* 19,88±2,85* 

Eosinophile 0,0±0,00 0,0±0,00 0,0±0,00 0,0±0,00 
The index of alteration: squamous 
epithelium 

0,06±0,01 0,76±0,04* 0,83±0,05* 0,91±0,04* 

Cubic and columnar epithelium  0,06±0,02 0,23±0,04* 0,53±0,06* 0,64±0,04* 
Neutrophilen  0,06±0,01 0,50±0,02* 0,56±0,05* 0,69±0,05* 
Microflora contamination 
(streptococci and staphylococci) 

5,78±1,39 5,0±1,46 11,37±2,54* 11,85±2,57* 

 
Note. * — Significant changes compared with donors (p <0,001). 

 
Number of cubic and cylindrical epithelial cells was reduced by 2,6 times, 2,5 times and 5 times, and 

with signs of damage to the same cells were increased in all 3 groups of investigated workers in 3,1 times, 
6,7 times and 6,6 times respectively. Number of segments and stab neutrophiles was increased in the 3rd and 
4th group in 2,8 times and 2,7 times, and with the signs of damage (vacuolated and destructive) was in-
creased in the 3 groups in the18,9 times, 46,3 times and 45,2 times, respectively (p <0,001). 

The index of alteration of the squamous epithelium was also increased in all three observed groups in 
12,6 times, 13,8 times and 15,2 times, cubic and columnar epithelium in 3,8 times, 8,8 times and in 10,6, 
neutrophiles in 8,3 times, 9,3 times and in 11,5 times, respectively, compared with donors. 

The increase in the number of microorganisms was mentioned (streptococci and staphylococci) at the 
third working and Group 4, on average in 2 times. 

Our results showed that the impact of production factors in the upper respiratory ways dystrophic pro-
cesses of varying degrees of severity develop: 16 donors’ (group 1) MMNC state among 15 (93,7 %) has no 
change, 1 observed person (6,3 %) had catarrhal rhinitis. 

In group 2 among 4 workers (23,53 %) — catarrhal rhinitis, in 13 (76,47 %) — chronic atrophic rhini-
tis.In the third group, six workers (40 %) — catarrhal rhinitis in 9 (60 %) — chronic atrophic rhinitis. In the 
4th group in 4 (23,53 %) — catarrhal rhinitis, in 13 (76,47 %), chronic atrophic rhinitis. 
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As shown by our study, and buccal cheek epithelium (BCE) cytological status of the workers (of en-
richment plant) is intended to change of the barrier properties of the epithelial layer. Increased phagocytic 
apoptotic (residual) cells in the epithelial cells indicate the effects of toxic factors of industrial environment 
on the organism of the workers. Buccal epithelial cells are sensitive to various exogenous and endogenous 
ecological factors impact, which affects the functional changes in cells, where there are various violations of 
local importance. 

Thus, summing up the described research we can note that the enrichment shop workers’ the state 
MMNC and BCE with varying work experience have established that prolonged exposure to dust leads to a 
violation of a protective-adaptive mechanisms of the respiratory ways, the severity of which depends on the 
duration of exposure to dust factors and individual characteristics of the organism. As shown by our study 
buccal epithelial cells are an indicator of changes in epithelial differentiation, detected cytomorphological 
(size and number of inclusions in the cytoplasm and signs of changes in the nucleus), which are used for 
screening health assessment of workers and workers in hazardous industrial environments factors. 

Conclusions 

1. Depending on the work experience with chrysotile asbestos dust on floor at the shop enrichment 
workers’ cytomorphological MMNC state significantly changed according to the number of degenerated epi-
thelial cells, cubic, cylindrical, and neutrophils as well as a high index of alteration in these cells. 

2. The nature of degenerative changes in the mucous membranes of the upper respiratory tract (catarrh-
al, chronic atrophic rhinitis) depends on the duration of productive work experience. It was noted under the 
professional experience after 5–10 years there are catarrhal changes in the mucous epithelium of the nose, 
and after 10 to 20 years mainly dominated by the sub-processes and atrophic. 

3. Violations of the functional state of MMNC and BCE cells accompanied by clinical manifestations, 
but they are often preceded by a decrease in local immunity, which is a major risk factor in the development 
of professional diseases of the upper respiratory tract. 
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