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Cytomorphological assessment of buccal epithelium of the cheeks
of children of some industrial cities of the Karaganda region

The article discusses changes in the buccal epithelium of the cheeks (BECh) based on the results of a survey
of the child population of three industrial cities of the Karaganda region (Temirtau, Balkhash, Abay), meth-
ods of cytological analysis were used. Cytochemical methods were used for the early detection of functional
changes in the nonspecific protection of the body from environmental factors. When conducting a research on
the cytological status of buccal epithelium cells of children living in the studied areas, it was revealed that an
increase in the number of cells with small-droplet inclusions in the cytoplasm of children of Temirtau and
Balkhash was found. When comparing the results of investigation of child population (Temirtau, Balkhash,
Abay), a decrease in the number of cells with small-droplet inclusions in the cytoplasm by 4 times and an in-
crease in the number of cells with large-droplet inclusions in the cytoplasm for 78 %, with signs of karyorexis
for 74 % was noted. The number of nuclear-free cells was reduced for 34 %, degenerated neutrophil leuko-
cytes by 3.9 times. There is an increase in the amount of amitosis for 50 % and a decrease in the number of
normal buccal cells for 71 %. The appearance of small and large inclusions in the cytoplasm of cells proves
the effect of adverse environmental factors on the body of children living in industrial regions.

Keywords: buccal epithelium of the cheeks, child population, non-specific resistance of the organism.

Introduction

Indicators of the functional state of some body systems should be considered more informative than the
incidence, when assessing the health status of the population. Thus, minimal changes in the quality indicators
of buccal epithelial cells of the cheeks of children were noted at a pollution level approaching 3 MPCs, and
at the same time they did not have significant changes in the incidence of allergic diseases and changes in
immune reactivity [1-3]. Children, living in areas with unfavorable hygienic conditions, have lowered func-
tional reserves of the body, and changes in their respiratory parameters prevail. Under the influence of ad-
verse environmental factors (water, food, atmospheric air), subnormal changes in the body of children were
recorded [4, 5].

Numerous studies and the results of cytomorphological indicators of the BECh of the child population
[6—10] have shown prospects for scientific research in this area. The cytological state of the BECh reflects
the state of the body, changing in dependence of the pollution of the production environment. Studies have
shown that the epithelium of the mucous membranes of different degrees of differentiation, vary from differ-
ent adverse effects and can be considered as a target for these effects [11, 12]. Non-invasive multi-organ mi-
cronucleus test on human exfoliating cells, including analysis of buccal epithelial cells, allows to verify the
data, obtained from biological material, as well as to expand the amount of information about the existing
adverse factors. In this case, the cheek mucosa is under the predominant influence of factors acting under
inhalation effect [3, 13, 14].

Methodology

Based on this, a research work of children of primary classes of secondary schools in Temirtau, Bal-
khash and Abay of Karaganda region was conducted. In total 240 children at the age of 68 years were ex-
amined. Methods of cytological analysis of BECh with the help of MS-200 microscope (Austria, 2004) were
used, Kolmogorov-Smirnov criterion was used to evaluate normality of data distribution. Arithmetic mean,
variance, error, and 95 % confidence interval were calculated for quantitative variables with normal distribu-
tion. Differences between the groups were revealed with the help of methods of parametric statistics. Com-
parison and assessment of relative risks was performed using the value of ¥2. Non-parametric criteria based
on the one-factorial dispersive analysis based on Wilcoxon rank labels, the median test, and Spearman’s rank
correlation coefficient were used for the calculation [15-17]. The results of the deviation were compared
with the physiological limits of fluctuation. When calculating the BECh values, 200 cells were analyzed,
300 cells were counted if many different anomalies were recorded. During the analysis, 75-98 normal epi-
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thelial cells were taken as «normal». The number from 55 to 74 normal epithelial cells indicates an initial
decrease in body resistance. A quantity from 15 to 54 and below indicates a decrease in body resistance. In-
complete phagocytosis (microbial digestion, cell residue) — reduced immunity, karyorrhexis indicates cell
necrosis [9, 14].

Results and their discussion

When conducting a research on the cytological status of buccal epithelium cells of children living in the
studied areas, it was found that in Temirtau and Balkhash children have the increased number of cells with
droplets in the cytoplasm which is 0.47 and 1.90, accordingly. At the same time, the indicators of epithelial
cells with large-droplet inclusions of children living in Temirtau are 2.1. This figure is lower for children
living in the city of Balkhash and is 1.2.

It was found that the cytomorphological indicator of a cell with signs of karyorrhexis of children living
in Temirtau is 1.7 times more than of children living in Balkhash, the same indicator is 1.7 times higher in
the Balkhash group of children than in Abay. The number of degenerated neutrophilic leukocytes (DNL) of
the Balkhash group of children is increased by 2.5 times, and of children of the Temirtau group is decreased
relative to the group of children from the city of Abay. The number of normal buccal cells of the cheeks in
both groups was reduced: the Balkhash group by 1.4 and the Temirtau group by 2.4 times. The percentage of
microflora contamination (streptococci, staphylococcus) in the 2nd and 3rd groups was increased by 26 %
and 2.8 times (Fig. 1-3).
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Figure 3. Cytomorphological parameters of BECh cells of the examined children
of Karaganda region (Normal cells, %)

The functional status of buccal cells depends on the degree of their maturity, as in other epithelial cells.
As part of the multilayer flat epithelium, buccal epithelial cells are at different stages of morphological and
functional differentiation-from poorly differentiated precursors in the basal layer (they provide regeneration
of the epithelium) to highly specialized cells, which while being differentiated are shifted to the surface lay-
ers, undergoing desquamation, some of them have signs of keratinization.

Differentiated, proliferative processes and functional parameters of mature cells are regulated by factors
of local and central origin. It is not surprising that the state of buccal epithelial cells reflects the nature of de-
stabilizing processes at the local and systemic levels [5, 12, 14, 18]. Changes in the differentiation of the epi-
thelium, recorded morphologically (cell size, nature of nuclei and granules, signs of cytolysis) and
electrokinetically (electrical mobility of nuclei), are proposed to be taken into account in screening assess-
ment of health, stressful effects of harmful environmental factors, somatic pathology, biological age of a per-
son.

The functional characteristics of epithelial cells also include such an important indicator as the ability
for adhesive interactions with microorganisms. On this depends not only the nature of the microbial coloni-
zation of the epithelium and the state of local immunity, but also the homeostasis of the entire cellular com-
munity associated with the mucous membranes. Streptococci dominate in the obligate microflora of buccal
cells. Their number is maximum in children under 10 years of age and is considered as one of the indicators
of nonspecific resistance of the oral mucosa and «general health». The presence of less typical and atypical
microorganisms for a given biotope reflects the weakening of colonization resistance, signaling destabiliza-
tion processes, focused on the level of mucous membranes [18, 19].

A study of the buccal epithelium cells of the cheeks of the examined child population recorded a six-
fold increase in the number of phagocytosed apoptotic (residual) bodies in all urban children. The number of
cells with vacuolar dystrophy was above the norm in all examined urban children of Abay, Balkhash,
Temirtau (Fig. 4).

Figure 4. Buccal epithelium of the cheeks, a multinucleate cell
with vacuolar dystrophy and high bacterial load. Mag. x1600

The results showed that children living in the cities of Abay, Balkhash, Temirtau, despite the different
place of residence, have catarrhal and atrophic rhinitis, because the buccal mucosa of the cheeks are the most
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important biological barriers that prevent adverse and anthropogenic factors from entering the body. On the
buccal epithelium of the cheeks the reparative process disorders were found, which affects their ability to
interact adhesively with microorganisms constantly residing in the oral cavity, which leads to their accumu-
lation. Inability to neutralize microorganisms indicates a disorder of local immunity [3, 6, 8]. Moreover, the
buccal mucosa reflects the immune system of the entire digestive tract. Most of the nutrients enter the body
through the gastrointestinal tract, the adequate functioning of which is ensured by normal microbiocenosis.
[14, 18]. In the event of a change in microbiological associations, a negative change occurs in the processes
of absorption, intestinal dysbiosis. Due to the toxic-dysmetabolic effects on the body, the formation of patho-
logical processes is possible, which requires further in-depth study of the damaging effects of chemical fac-
tors. [12, 14, 19]. Malabsorption of essential trace elements occurs as a result of dismetabolic processes in
the intestine, even with sufficient use of trace elements with food [12, 14]. Pediatricians note that prescribing
iodine-containing drugs does not correct the iodine deficiency condition. This phenomenon is possible for
any deficiency of trace elements (zinc, selenium). The revealed changes in the cytomorphological indices of
the buccal epithelium make it possible to recommend non-invasive analyzes of the nasal epithelium, along
with the buccal, to assess the effects of adverse environmental factors, especially to detect the inhalation ef-
fect of air pollutants.
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K.A. Hypasi6aesa, A.M. Aiitkynos, M.A. MykamieBa, A.E. CtapukoBa

Kaparanabl 00/1bICbIHBIH Keli0ip eHAipicTiK KajajJapbIiHAa TYPaThIH 0aJa1apAbIH
YPTHIHBIH OYKKAJbAi dNUTEJUIIH HUTOMOP(OI0rusiiIbIK Oarajiay

Makamana 3eprrey HoTibKenepi OolbiHma KaparaHas! OOJNBICHIHBIH VI OHEPKACINTIK KaJaJapblHAA
(Temipray, banxam, A6aif) TypaTblH OanamapIblH YPTHIHBIH OyKKadbIl OSHUTEIHHIHIEri e3repicTep
LUTOJIOTUSUIBIK TaJAAy OICI apKbUIBI KapacTHIPBUIABL. [[UTOXMMUSIIBIK micTep ar3aHbl KOpIIAaraH OPTaHBIH
(axTopiapeIHaH KOpFay MaKCaThIHZAA apHabl eMec (PYHKIMOHAIIBIK ©3TepiCTepAi epTe aHBIKTay YIIiH
KOJIIaHBLIABL. 3epTTey ayAaHJapbIHAA TYPAThIH Oanamap YPTHIHBIH OYKKalbJi SMUTENUH KacylIagapbIHbIH
LMTOJIOTUSIIBIK JKarJaiiblH 3eprrey Kesinne Temipray MeH bankarurtarsl Gananap LMTOIUIA3Malarbl YCaK
TaMIIBUIBI JKacylllajlap CaHbIHBIH apTyblH KepceTTi. banmanapaplH OyKkambl SIUTENHiiH 3epTTey
HOTIDKETIepiH canbicThpy Kedinge (Temipray, basnkaru, AGaif) nurora3Maaarsl Killli TAMIIBl KOCBHIHIBLIAPHI
Oap ’kacymrajap CaHBIHBIH 4 ece a3aiobl JKOHE IUTOINIa3MaJarbl KOCapIbl ipi TaMIIBUIAPJIBIH KOCBHIHIIBICHI
78 %, xapuopekcuc Oenrinepi 74 % OonaThIH jKacymIalapIbIH CaHBIH KeOerol OaWkammbel. Sapocsi3
JKacymanapaelH caHsl 34 %-ra, HeHTpoQmiIal JeHKOIUTTepaiH caHbl 3,9 ecere TOMEHAETeH. AMHTO3MIBIH
50 %-ra ecyl >koHe KAaNBIITHl OYKKaJb[l JKacymamapislH caHbel 71 %-fa TeMeHIeyi aHBIKTaJIbl.
JKacymanapaplH IUTOIUIa3MaCkIHAA Killll )KOHE YIIKEH eHyJepAiH naiaa 6oiybl HHIYCTpHAABl aiMakTapia
TYpPAaThIH Oananap/blH aF3achblHa JKaFbIMCBI3 3KOJIOTHUSUIIBIK (PaKTOPIIAP/IBIH BIKIATIBIH pacTak bl

Kinm ceo30ep: ypTThiH OyKKadbIl SNUTeNuili, Oanamap MOMyJSLUICH, aF3aHbIH CrHeHudUKaabl eMec
PE3UCTEHTTLIIITI.

K.A. Hypneibaesa, A.M. Aiitkymnos, M.A. Mykamesa, A.E. Ctapukosa

LuTomMopdoaornyeckasi oneHKa OYKKAJIbHOT0 JMUTEIHS IIEK Y TeTCKOT0 HACETeHUsI
HEKOTOPBIX MPOMBIIIJIEHHBIX TopooB Kaparanaunckoii o61actu

B crartbe paccMOTpeHBI H3MEHEHHS B OYKKaJbHOM SIHTEIHNHU IIEK 110 pe3yibTaTaM 00CIeNOBAHHS JETCKOTO
HaceJeHUs TpeX NMPOMBIIIICHHBIX ropooB Kaparanaunckoii obnactu (roponos Temupray, banxama, AGast)
C UCIOJIb30BAaHNEM METOAUKH IIMTONIOTHYECKOTO aHanu3a. [{luToXuMuueckiue MeTobl ObUIM MPHUMEHEHBI ATIs
paHHETO BBIABICHUS (PyHKIMOHAIBHBIX U3MEHCHUH HecrelU(UUecKoil 3alUThl OpraHu3Ma OT (aKTOPOB OK-
pyxatomeii cpensl. [Ipu npoBeneHNN UCCIEIOBAHUM HA IIUTOJIOTHUECKUN CTATYC KJIETOK OyKKaJbHOIO 3IH-
TENH IIEeK y JeTeH, MPOKMBAIOIINX B U3y4aeMbIX paiioHax, BELIBICHO, 4TO y AeTed rr. Temupray n banxamra
OOHapy>EHO IIOBBIIICHHE KOJIWYECTBA KJIETOK C MEJKOKAIleNbHBIMU BKIIOYCHUSIMH B ImToILIasme. [Ipm
CPaBHEHMH De3yJIbTaTOB MCCIEIOBAHUS y JETCKOro HaceneHus (rT. Temupray, bamxama, Abast) oTMedeHO
CHIDKEHHE KOJIMYECTBA KJIETOK C MEJKOKAIleJIbHBIMU BKJIIOUCHUSIMU B IIMTOINIa3Me B 4 pa3a M MOBBIIICHHE
KOJIMYECTBA KIIETOK C KPYMHOKAMEIbHBIMU BKIIOUEHHAMH B IUTOILIa3Me Ha 78 %, ¢ mMpu3HaKaMM KapuOpeK-
cuca Ha 74 %. Yucno 0e3baaepHbIX KIETOK CHUXKEHO Ha 34 %, IereHepupoBaHHBIX HEHTPOPUIBHBIX JeiiKo-
mutoB — B 3,9 pasa. HabGmiomaercst moBblleHne KoiaudecTBa amMuTo3a Ha 50 % M CHIDKEHHE KOJIHMYECcTBa
HOPMaJIbHBIX OYKKalbHBIX KIeTok Ha 71 %. IlosiBienre MemKUX M KPYMHBIX BKJIIOYEHHH B IIUTOILIa3Me Kile-
TOK IOATBEP>KIACT BO3JICHCTBHE HEONATONPUATHBIX (DAKTOPOB OKPYKAaromled cpelbl Ha OpraHu3M JeTeH,
TIPO>KMBAIOIIHX B IIPOMBIIIICHHBIX PETHOHAX.

Knioueswvie cnosa: 6yKKaJ'ILHbII71 SMUATEITUN ICK, JE€TCKOC HACCICHUEC, Hecneunq)nqecxaﬂ PEBUCTCHTHOCTL OpP-
raHusma.
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