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Cytomorphological assessment of the nasal mucosa of the children's population
of some industrial cities of Karaganda region

The article presents the results of studying rhinocytogram of the child population of three industrial cities of
Karaganda region (Temirtau, Balkhash, Abai cities). The methods.of cytological analyses of mucous mem-
brane of the nasal cavity (MMNC) were used. Cytochemical methods were used for early detection of
functional changes in the non-specific mononuclear system of protection of an organism from environmental
factors. In the cytomorphologycal study of MMNC’s cell, it was found a reduced quantity of normal
epithelial cells of children which live in Temirtau city (10:8 times) and in Balkhash city (12.1 times)..
Students of Abai city had the 13.3 times decrease of indicators in the cells of flat epithelium. The number of
segmental and rod-core neutrophils with signs of damage execeeded the physiological norms in the children's
population of Abai (4.8 times), Temirtau (6.3 times),7and Balkhash (7.4 times). Thus, with the help of indica-
tors of bacterial contamination of the mucous membranes of the nasal cavity, it is possible to identify people
who are at risk for non-specific diseases and have suppressed function of immune system.

Keywords: mucous membrane of the nasal /cavity, children's population, nonspecific resistance of an organ-
ism, eosinophils, mast cells.

Introduction

Recently, it has become possible to introduce new methods of analysis in environmental and biological
monitoring [1-3]. According to scientific publications [2, 4, 5] the oral and nasal microflora is an integral
indicator of the organism’s state that are influenced by the multifactorial effects of the environment and re-
flects the violation of meuro-humoral regulation in the body as the result of any disease. Increasing the num-
ber of cells with karyorhexis is the result of apoptosis that is characterized by proliferative activity of cells by
the action of endogenous or exogenous factors. An increase of the quantity of nuclear-free cells characterizes
the ulcerative-inflammatory process, which leads to hyperkeratosis, and with an increase in the number of
neutrophils (NP) develops an inflammatory-infectious process [6]. An increase of the number of binuclear
cells:indicates initial mutagenic activity [7, 8]. The formation of vacuole dystrophy indicates cell degenera-
tion and thatiis-one of the signs of necrosis; and the increase of quantity of cells with vacuoles is served as an
indicator of toxic effects [9]. An increase of the number of mast cells (MC) indicates intoxication in which
the accumulation of granular MC occurs first, and then they actively secrete biologically active substances,
causing a violation of the reactivity of buccal cheek epithelium [10, 11]. Thus MC enhances collagen synthe-
sis by fibroblasts, fibrous formation and activity of mastocytes (degree of degranulation) becomes maximal.
The experience of the above-mentioned numerous studies of the MMNC showed undoubted interest and per-
ceptivity for further research in that direction.

Methodology

We have organized and conducted research work of children's contingent of primary classes (1st and
2nd grades) of secondary educational schools of Temirtau, Balkhash and Abai cities of Karaganda region. In
total, we examined 240 children 6-8 years old.
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To survey the child population of the three industrial cities of the Karaganda region with the methods of
cytological analyses of mucous membrane of the nasal cavity (MMNC) are used with microscope MS-200
(Austria, 2004). Normality of data distribution is estimated by Kolmogorov-Smirnov criterion. The time al-
lotted for each phase of the study: warm-up, calibration, testing sensors, etc were taken into account to ex-
clude systematic errors type of «test — observation». The arithmetic mean, variance, error were calculated for
quantitative variables with normal distribution. The median the 95 % confidence interval (CI) were calculat-
ed for quantitative variables that do not obey the norms distributing. The differences between the groups
were revealed by the methods of parametric statistics. Comparison and evaluation of relative risks was per-
formed according to the value of ¥>. Nonparametric criteria based on univariate dispersion analysis based on
Wilcoxon rank labels, median test, Spearman rank correlation coefficient were used for calculation [12—15].
The modifier of the research was the purity of the using reagents, which were controlled by _standard.solu-
tions «control — quality». The results of the deviation, changes in the rhinocytogram, fluctuations were com-
pared with the physiological limits of the fluctuations.

Specific criteria for rhinitis and induced mutagenesis were used according to the indicators of MMCN.
We counted 200 cells. If 40—50 % of neutrophils (NL) were observed, the condition was recorded as acute
inflammatory rhinitis. If 5 % of normal cubic cells and more than 30 % of damaged cubic cells with de-
stroyed neutrophils were found, this condition was recorded as chronic atrophic.rhinitis. 5% and above of
eosinophils and MC indicated the state of allergic rhinitis. 50 % or above of degenerated neutrophilic leuko-
cytes (DNL) was characteristic of chronic inflammatory rhinitis. Less.than 5-10% of flat epithelial cells,
and more than 40 % of degenerated flat epithelial cells (FEC) were characteristic.of catarrhal rhinitis. 50 %
or more detected FEK, degenerated cubic and cylindrical cells (DCC), DNL, MK — subatrophic rhinitis.

Results and their discussion

According to the results of our own cytomorphological studies of MMNC cells, it was found that the
number of normal epithelial cells of children of Temirtau was reduced 10.8 times, Balkhash — 12.1 times.
Abai schoolchildren's level of flat epithelial cells decline 13.3 times (Table 1).

Table 1
Quantity (in %) of flat epithelium cells of MMNC in children (6-8 years old) (M+m, 95 % CI)

Cell type Norm Abai Balkhash Temirtau
(n=80) (n=80) (n=80)
Without signs of damage 40.00%3.40 3.0+£1.0%* 3.3+1.8% 3.741.1%
(10-70) (1.3-7.3) (4.6-11.3) (0.8-6.5)
With signs of damage 2.00+£0.03 36.3£6.1* 55.0£7.6* 43.3+7.2%
(0-4) (23.3-49.2) (38.8-71.1) (28.0-58.5)

Note. ¥ — p <0.05.

Flat epithelial cells with signs of damage were found in the mucous membrane of the nasal cavity in all
surveyed children of the cities of Karaganda region. Excess with signs of damage of children’s flat epitheli-
um of MMNC<was recorded at values 18.1 times in Abai, 27.5 times in Balkhash, 21.65 times in Temirtau.
Research data [2, 4, 9, 10, 16, 17] are shown that the MMNC reflects the state of an organism that changes
depending on<environmental pollution. Epithelial cells of mucous membranes of various degrees of differen-
tiation, which are in certain stable relations with each other, changes under the influence of various adverse
effects and can be considered as a target [18, 19].

The similar situation is observed in relation to normal cubic and cylindrical epithelial cells in Temirtau,
The quantity of these cells was reduced 17.3 times in children living in Temirtau, 6.4 times — in Balkhash,
3.38 times — in Abai (Table 2). The number of cubic and cylindrical epithelial cells with signs of damage of
Temirtau children increased slightly by 40 %, Balkhash children — 2.7 times.

Our results are consistent with those of other researchers [4, 9, 18, 20]. Dust, gases, general toxic action
substances entering the organism from atmospheric air cause polymorphic changes in MMCN. The greatest
changes are observed in acute and chronic rhinitis. In the results of our research, children showed the de-
crease in the cleaning ability of the epithelium of the upper respiratory tract. We noted the increase of impact
on phagocytic cells, that type of cells become less functionally and they are able to deposit in epithelium of
respiratory tract. Some cells penetrate to the basal layer and become a trigger for the development of early
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alteration of the epithelium, neutrophils, macrophages. Disorder of their functional properties increases sim-
ultaneously with functional insufficiency of muco ciliary clearance [18, 20].

Table 2
Quantity (in %) of cubic and cylindrical epithelial cells of children MMCN (68 years old) (M+m, 95 % CI)
Abai Balkhash Temirtau
Cell type Norm (n=80) (n=80) (n=80)
Without signs of damage 45.00+4.20 13.3£10.9 7.0+4.1%* 2.6+1.1%
(15-75) (21.5-48.0) (4.4-18.4) (0.5-5.7)
With signs of damage 5.00+1.20 13.243.2* 13.6+2.8 7+1.4
(0-10) (6.1-20.3) (7.6-19.5) (3.8-10:1)

Note. * — p < 0.05.

To determine the influence of harmful environmental factors on the health status of schoolchildren as
indicators that reflect protective-adaptive reactions of an organism, we used the rhinocytogram with the
study of the quantitative characteristics of segmental and rod-core neutrophils (Table 3). The‘analysis of the
results revealed that the number of segmental and rod-core NL exceeds the mnorm .11.5 times in
rhinocytogram of children living in Abai; in Temirtau — 11.3 times and in Balkhash — 12.1 times. It was
detected that elevation of segmental and rod-core neutrophils with signs of damage 4.8 times in Abai;
6.3 times in Temirtau, and 7.4 times of Balkhash.

Table 3
Segmental and rod-core neutrophils (in %) of MMCN in children (68 years) (M £+ m, 95 % CI)

Cell type Norm Abai Balkhash Temirtau
(n=80) (n=80) (n=80)
Without signs of damage 2,00+0,90 23,0£10.,4 24,3+4,9% 22,7+5,7*
(1-3) (3,8-49.,8) (13,0-35,6) (10,1-35,2)
With signs of damage 5,70+0,50 27,8+5,7* 42,3+5,0* 36,3+5,4*
(1,4-10) (15,2-40,3) (31,5-52,9) (26,7-61,9)

Note. * — p < 0.05.

As can be seen from Table 4, the contamination by microflora (Streptococcus and Staphylococcus) is
increased in the children's contingent of Balkhash city 10.75 times; 4.1 times in Temirtau and 3 times in
Abai. In areas with adverse hygienic situation children are more often ill with diseases of the ENT organs,
skin, allergies. These discases are detected 3 times more often than in control groups of children. Herewith
there is the certain predominance of ENT diseases in children who live in areas with air contaminated with
phenol. Systematic dust exposure leads to the increase of the rhinitis, bronchitis incidence of children [18].
The air polluted by emissions of industrial production (hydrocarbons, hydrogen sulfide) causes allergies of
children whichdive in the area more than 3 years.

Table 4
Contamination with microflora (in %) of MMCN of children (68 years) (M £+ m, 95 % CI)

Cell tvpe Norm Abai Balkhash Temirtau
yp (n=80) (n=80) (n=80)
, . 0,30+0,01
Eosinophils (0,0-0.60) 13,0+9,0 - —
1,20£0,01 - - -
Mast cells (0.20-2.20)
Contamination with microflora 1,20+0,01 3,6+0,8* 12,9+£2,5* 5.040%
(streptococci and staphylococci) (0,0-2,40) (1,1-6,0) (7,3-18.,5) ’

Note. ¥ — p <0.05.
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Conclusion

It is generally recognized that cytochemical methods can be used for early detection of functional
changes in the nonspecific mononuclear system of organism’s protection from environmental factors, de-
pending on the impact of environmental stress [5, 9, 10, 16, 18]. The high sensitivity of these indicators of
the organism’s immune status allows recommending them for early detection of the impact of adverse envi-
ronmental factors on humans. The most informative are data of bacterial contamination of the mucous mem-
branes of the nasal cavity, which can be used to identify people who are at risk for non-specific diseases and
have suppressed function of immune system.
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Kaparanabl 00/1bICBIHAAFBI KeHOIP OHEPKICINTIK KajajJapaarbl 0ajnajapabiH
MYPHBIHBIH HIBIPBIIITHI KA0BIFbI KYiiH HUTOMOP(OJI0THSJIBIK Oarajiay

Maxkanana Kaparanabl OONBICBIHBIH YII ©HEPKACINTIK KajlajdapbiHAa TypareiH OanamapabiH (Temipray;
Bankam, AGaif) NONyISUMACHIH 3epTTEy HOTHKeNepi OOMbBIHIIA PHHOLMTOrPAaMMAaHBIH —e3repicTepi
TaJKbIIAH/bI, MYPBIH IIBIPBINTEl KAOBIFBIHBIH 3€PTTEY LMTOJOTHSIBIK Tajlay OMiCi apKbUIBI JKy3ere
achIpbUIABL.  LIMTOXUMIMSITBIK  OICTEp aF3aHbl KOpIIAFaH OpPTAaHBIH (DaKTOpiapelHAH KOpFay . YIIiH
crerUKaIEl eMeC MOHOHYKJICAPIBIK Kyiene (YHKIMOHANIBIK e3repicTepAi epTe aHbIKTay  YIIiH
xommauasl. MKIIK >kacymanapslHeIH DUTOMOPQOIOTHSUIBIK 3epTTeyi ke3inge Temiprayna -OamaapAbiH
KaJIBINTHl JMUTENUH skacymanapeiblH canbl 10,8 ecere, bankam kamacel 12,1 ecere. a3aifraHAbIFbI
aHbIKTaJABl. AOail Kanachl OKyIIBUIAPBIHBIH JKacyIIabIK snuTenuiinin 13,3 ece azarobl Oaiikaupl. Abaiina
TYpaThiH OananapsiHa 3usiH Oenrinepi 6ap cerMeHTTep MeH Heltpodunaepai ypoin-cory 4,8 ecenen acassl,
Temiprayma — 6,3 ece, bankam kanaceiHblH Oananapsl 7,4 eceneH acaapl. OcbUlaiiia, MYpPBIH. KyBICBIHBIH
IIBIPBIITEl  KaOATTapbIHBIH OAaKTEPUSUIbIK J1aCTaHy KOPCETKIITEpiH NaianaHbll, MWMMYHABIK KYHEHIH
JeTnpeccHsuIbIK (QyHKIMACH OOJBINT TaOBUIATHIH SpeKIle eMec aypyiaapiAsl JaMBITy Kayimmi 0ap axaMmapib
aHBIKTayFa 0OJajbl.

Kinm ce30ep: MypBIH MIBIPBINITEI KAOBIFBI, Oanamap NOMyJSINMSCHL, aF3aFa  TOH €MeC KapCBUIBIK,
203uHOHIIAEP, XKyaH Kacylanap.

K.A. Hypasi6aesa, A.M. Aiitkynos, M.A. MyxkameBa, A.E. CrapukoBa

Hutomopdosiornyeckas olleHKA CJAUM3UCTON 000/104YKH MOJOCTH HOCA
Y 1eTCKOro HaceJIleHUs HeKOTOPbIX NPOMBILLIEHHBIX TOPOJI0B
Kaparanaunckoi odsiactu

B crarbe paccMOTpeHbI H3MEHEHHS! B pPUHOIIUTOTpaMMe T10 pe3yJIbTaTaM 00CIIeI0BaHHS JETCKOTO HACEJICHUS
TpeX NPOMBIIIIEHHEIX ToponoB Kaparannuacko# obmactn (Temupray, bamxama, A6as). Hcmons3oBanucs
METO/IbI IIMTOJIOTHYECKOTO aHaJIM3a CIU3UCTON 000s10ukK HocoBol mosioctu (COITH). Luroxumuueckue me-
TOZBI OBUIM NMPUMEHEHBI JUI1 PAHHEro BBISBICHHS (YHKIMOHAIBHBIX W3MEHEHUH Hecrnennduueckoid MOHO-
HYKJI€apHOW CHUCTEMBI 3alUThl OpraHuaMa oT (HaKTopoB Ookpyxaromer cpensl. [Ipu nmuromopdonaornieckom
uccaenosannu kietok COIIH ObLI0 BBISBIEHO, YTO y AETEH, MPOKUBAIOMIMX B TeMHUpTay, KOJIUIECTBO HOP-
MaJIbHBIX SIUTENHANILHBIX KIeTok cHrxkeHo B 10,8 pasa, y aereit B banxame — B 12,1 pa3za. Y mKOJIbHUKOB,
NpOXHBAONIMX B Abae, OTMeHaeTcs CHIDKEHHE ITOKa3aTeled B KJIETKaxX IDIOCKoro smurenus B 13,3 pasa.
Uncno cerMeHTHBIX W IATOYKOSAEPHBIX HEHTPOQUIOB ¢ MPHU3HAKAMH MOBPEXICHHUS MPEBHIIIAI0 (HU3N0IO0-
THYecKHe HOPMBI y NETCKOro HaceneHus r. A6as B 4,8 pasa, Temupray — B 6,3 pasa m banxama — B
7,4 paza. Takum 00pa3oM, ¢ TIOMOIIBIO MTOKa3aTeNel 6akTepHanbHON 00CEMEHEHHOCTH CIM3UCTBIX 000JI0UeK
MOJIOCTH HOCA MOXXHO BBISIBUTBH JIIOZIEH, BXOJSAIIMX B TPYIIBI PUCKA Pa3BUTHS HECTIENU(PUIECKUX 3a0oieBa-
HUM, TPEACTABIAIONINX cOO0H YTHETEHHYIO ()YHKIUIO UIMMYHHOH CHCTEMBI.

Kniouesvie cnosa: cnmusuctast 060509Ka MOJTOCTH HOCA, JETCKOE HaceleHHe, Hecrneluduueckas pe3ucTeHT-
HOCTb OPFaHU3Ma, 03UHOGMIIBI, TYYHbIE KICTKH.
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