Amanzhol |.A., Mukasheva M.A. et al.

17.

18.

19.

20.

21.
22.
23.

24.

25.

26.

Pylev L.N., Smirnova O.V. et al. Influence of the modification to surfaces of the filaments chrysotile on its biological activity //
Hygiene and sanitariya. — 2007. — Ne 2. — P. 77-80.

Pylev L.N., Vasilieva L.A. et al. Active radicals of the oxygen and stringy asbestos cancerogenesis // Toxicological vestnik. —
2009. — Ne 1. — P. 27-31.

Hasanoglu H., Bayram E. et al. Orally Ingested Chrysotile Asbestos Affects Rat Lungs and Pleura // Arch. Environ. Occup.
Health. — 2008. — Vol. 63. — Ne 2. — P. 71-75.

Bertolotti M., Ferrante D. et al. Mortality in the cohort of the asbestos cement workers in the Eternit plant in Casale Monferrato
(Italy) // Epidemiol. Prev — 2008. — Vol. 32. — Ne 4-5. — P. 218-228.

Bridle J., Stone S. Casitile, the new asbestos: Time to clear the air and save 720 Billions. — 2006. — http.www.chrys-otile.com.
Burdett G. Investigation of the chrysotile fibres in an asbestos cement sample // HSL. — 2007. — Vol.11. — www.hsl.gov.uk.

Miserocchi G., Sancini G. et al. Translocation pathways for inhaled asbestos fibers. Environmental health: a global access sci-
ence source // Environ. Health. —2008. — Vol. 7. —P. 4.

Pylev L.N. Pretumorous lesions, lung and pleural tumors induced by asbestos in rats, Syrian golden hamsters, and monkey
Macaca rhesus / In: Wagner, J.C., ed. Biological effects of mineral fibres // IARS Sci. Publ. Leon — 1980:— Vol. 1. — Ne 30.
— P. 343-355.

Kashanskiy S.V., Zhetpisbaev B.A. et al. Mezotelioma beside populations in republic Kazakhstan (the review).// Hygiene and
sanitariya. — 2008. — Ne 5. — P. 13-17.

Vanchugova A.1., Kashanskiy S.V. et al. The Modern directions to methodologies risk assessment /. Medicine of the labour and
industrial ecology. — 2008. — Ne 3. — P. 33-37.

UDC 613.6:576.211-008.4

The morphofunctional state of the mucous membrane
of the upper respiratory ways among workers of chrysotile-asbestine production
of JSC «Kostanaisky minerals»

«Kocranait munepaagapsn» AK xpuzormii-acoect enaipicinaeri
KYMBICHIBIAPABIH KOFAPFBI THIHBIC AJ1Y KOJAAPBIHAAFBI IIIPIIITHI
Ka0bIKIIACHIHBIH MOP G0 yHKIIHOHAABIK KAFAAWbI

Duzbaeva N.M.
Y.A.Buketov Karaganda State University (E-mail: nazira.71@mail.ru)

«Kocranaii munepannaps» AK xpr3oTun-acoect eHIIpiCiHiH GabITy LEXbIHAAFbl TEKCEPIIreH KYMBICIIbI-
JapIblH  MYPBIHBIHBIH MIBIPBINTH KaObikmacekl (MIIK) men yproiHbiH Oykkaibasl smutenuiti (¥YBD)
KacyIalapbiHBIH HATOMOP(OIOTUsUTBIK 3epTTey HoTHKenepi OepinreH. EHOCk oTiiiMiHe Kapail XpHU30THI-
acOecT maHbl ocepineH >kymbicmbuiapaa MIIK men ¥BD muroMopdosorusuislK e3repicTepi aHBIKTaJIbL.
MIUIK meH ¥BD xacyuranapbHbIH (YHKIMOHAIBIK JKaF TAbIHBIH OY3bUTYBI €HOCK OTLUTIMIHIH XKOFapliayblHa
0aiiIaHBICTEl KIMHUKAIBIK KOPIHICTEpMEH JKYpenl, COHIai-aK OFaH >XEPruliKTi MMMYHHUTETTIH TOMEHJEYi
BIKTIJI JKacatl, OJ1 ©3 Ke3eTiHe )KOFaphl THIHBIC ATy KOJIApBIHBIH KOCiOH aypyIaphsl JaMybIHBIH HETi3T1 Kayin
(baxTops! 60IIBIN TaObLIABI.

B cratee mpencraBieHsl pe3yabTaThl HIUTOMOPQOIOTHYECKHX HCCIEI0OBAaHUI KIIETOK CIH3HCTOH 000I09KH
Hoca (COIIH) u OykkanpHoro snutenus mek (BOIIl) y oOGcnenoBaHHBIX pabo4YMX XPU3OTHI-acOECTOBOTO
npou3BoAcTBa 1exa oboramenust AO «Kocranalickue MHHEpaibD. ABTOPBI OTMEYAIOT, YTO B 3aBUCHMOCTH
OT cTa)ka pabOTHI MPU KOHTAKTE C XPH30TWI-aCOECTOBON MBUIBIO y PaOOYNX JOCTOBEPHO M3MEHSUICS IIUTO-
Mopdonoruueckuii cocraB COIIH u BOII. Hapymenns ¢ynknuonansHoro cocrosaus kierok COITH u
BOII] ¢ noBbImeHneM cTaxka paboThI COMYTCTBYIOT KIMHUYECKUM HPOSBICHUSM, HO UM HEPEAKO IPEIIecT-
ByeT CHIDKEHHE MECTHOTO HMMYHHUTETA, UTO SBJISIETCS OCHOBHEIM ()aKTOPOM PHCKA B PAa3BUTUH IIPOH3BOJCT-
BEHHBIX 3a00J1€BaHUH BEPXHUX AbIXAaTEIbHBIX ITyTeil.

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 (MMNC) 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 2" group — 17 workers (middle age 35,6 =
1,67, 5-10 years of work experience) in the 3" group — 15 workers (middle age 38,0 + 1,93 11-15 years of
work experience), the 4™ 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/m’. Middle changeable concentration of MPC is 0,5 mg/ m®. 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.

Cepus «buonorusa. MegmunHa. Meorpadus». Ne 2(66)/2012 57



Duzbaeva N.M.

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
1 criteria of Student (p <0,001). Total number of analyzes are 260.

The results of research and discussion

In analyzing the results of MMNC 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).

Table 1

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

Group 1 Group 2 Group 3 Group 4
Type of cells n=16 n=17 n=15 n=17

Squamous epithelium 80,47 + 2,49 20,17+3,09* 11,23£2,27* 4,74+1,43*
Squamous epithelium with signs 4,84+1,02 62,56+5,25 50,10+5,55 59,32£6,09%
of damage
S;?S‘C and cylindrical epithelial 10,47+1,83 4,09:£0,87* 4,23+0,65% 2,08+0,62%
Cubic and cylindrical epithelial 0.94£0,34 2,970,907 6,30£0,96* 6.24+1,63*
cells with signs of damage
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 | - 14, g 8334177+ 20,4042,92% 19,8842,85*
with signs of damage
Eosinophile 0,0+0,00 0,0+0,00 0,0+0,00 0,0+0,00
The mdex of alteration: squamous 0,06£0,01 0.76:0,04* 0,8320,05* 0.910,04*
epithelium
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 5,7841,39 5,0+1,46 11,3742,54* 11,8542,57*
(streptococci and staphylococci)

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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These results are consistent with published data. Coming into the body harmful industrial substances
cause general toxic action in the first polymorphic MMNC changes. The largest changes are observed in
acute and chronic rhinitis. Our observations showed that the workers decreased cleaning ability of the epithe-
lium of the upper respiratory tract infections. There is increasing pressure on phagocytic cells. Overloaded
with dust and the metabolites they are not functionally active and able to settle in the respiratory ways epi-
thelium. Part of the dust penetrates to the basal layer, which is probably one of the triggers of early altera-
tions in the flat, cubic and cylindrical epithelium, and leukocytes neygrofilnyh; violation of their functional
properties with increasing length of service, significantly increases inhibition of transport function of the
mucociliary clearance and acid — base balance.

In parallel, cytological status of buccal cheek cells was investigated in the same groups of workers.

Under and buccal cheek epithelium (BCE) cells cytomorphological evaluation among workers:of the
2nd, 3rd and 4th groups were found the normal epithelial cells decrease by 38 %, 52 %,.and in 2,9 times
compared with donors (Table 2). Observed increase in phagocytic apoptotic (residual) cells in group 2
(Pictures 1, 2), 4,7 times in the third group, 7,6 times in the 4th group, 8,7 times, with signs karyorhexis in
5,3 times, 4,3 times and in 11,3 per cent. The number of nuclear-free cells increased among the workers in
Group 2 5 times, the third group by 6,5 times and the 4th group is 3,7 times the number of degenerated neu-
trophils increased in the 2nd group of workers is 2,1 times in the third group of 2-fold and 4<th group by 3,7
times. In the 4th group the increase in the number of cells in the dual-core2,2 times was. observed. In the 3
groups (2nd, 3rd and 4th) the increased cell vacuolar degeneration in 8,5 times, 10,5/times and 25,3 times
was observed. There is increased microbial contamination (streptococei. and staphylococci) in 6,5 times,
7 times and 8 times compared with donors (Table 2).

Table 2
Cytomorphological indices (in%) of BCE cells in the examined workers (enrichment plant) (M m; n = 65)

1 group 2 group 3 group 4 group

Type of cells n=16 n=17 n=15 n=17
Normal epithelial cells 83,9+ 1,39 60,05+4,24* 55,30+3,83* 28,44+3,17*
Phagocytic apoptotic 0,4140,11 1,9441,01* 3,140,62* 3,5940,73*
(residual) cells
Karyorhexis 1,4440,26 7,65+1,18* 6,16+1,04* 16,26+2,65*
Non -nuclear cells 1,84+0,11 9,32+1,39* 12,06+£1,73%* 7,0+£0,73*
Degenerated neutrophilic 8,0£0,99 16,56+1,56* 16,06:2,08* 30,20+£2,78*
leukocytes
Dual-core cells 4,09+0,77 2,61+0,94 4,40+1,54 8,94+1,88*
Cell vacuolar degeneration 0,22+0,04 1,87+0,73* 2,38+1,34* 5,57+1,32%
Microbial contamination 7,06+0,99 45,59+4,17* 49,00+5,62* 56,53+4,80%
(streptococcli, staphylococci)

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

Pictures 1, 2. Phagocytic apoptotic (residual) cells. Increase 1600 time
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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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