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Status indicators of the mucosal epithelial cells  
of the lips and cheeks in older people, lived big city and village 

The biological age of the person can be defined by a simple and effective method which is called as 
calculation of a tsitogramma of a mucous membrane of bodies of an oral cavity. By means of this method 
indexes are counted: differentiations epitelialnykh of cages and orogoveniye.

This analysis showed that aged people of 4564 years have a value of average sizes of these indexes 
at the people living in the city and the village from each other especially don’t differ. However, since 65 
years, the level of a differentiation and orogoveniye at residents and the village considerably differ. The 
maximum value of these indexes comes to light at respondents at the age of 7580 years. The data ob
tained by us will be agreed with data of other researchers [12]. Reactivity change the mukozonalnykh of 
epiteliotsit at residents of the big city is expressed better, than at respondents from rural areas. It probably 
is connected with an ecological situation and food of city dwellers

Key words: mucosal epithelial cells, stage of differentiation, keratinization index, the index of differ
entiation of epithelial cells, mucosa, lip, cheek, city, village.

С.А. Сем чен ко ва, Т.Ф. Круг ли ко вс кая, Ш.Ш. Муль ки баева, Н.М. Ту су по ва
Жа сы үл кен адам дар дың, үл кен қа ла мен ауыл да тұ ра тын,  

ерін мен ұрт тың му ко заль ді эпи те лиоцит те рі нің көр сет кіш те рі

Адам ның биоло гиялық жа сын қа ра пай ым жә не тиім ді әдіс тер дің кө ме гі мен анық тау ға бо ла ды, 
бұл әдіс ауыз қуысы ның кі ле гей лі қа бы ғы ның ци тог рам ма сы деп ата ла ды. Бұл әдіс тің кө ме гі мен 
ке ле сі ин де кс тер са на ла ды: мүйіз де лу үр ді сі мен эпи те ли альды жа су ша лар дың диф фе рен циациясы. 

Жо ға ры да ғы са рап та ма нә ти же сі нен 4564 жас та ғы адам дар дың ауыл мен қа ла тұр ғын да ры
ның ин де кс те рі нің көр сет кіш те рін де айт ар лық тай айыр ма шы лық тар бай қал ма ған, бі рақ 65жас тан 
кейін оның өз ге ріс те рі анық. Бұл айыр ма шы лық тар дың жо ғар ғы ше гін 7580 жас тан кейін бай
қауға бо ла ды екен.

Біз дің анық та ған нә ти же ле рі міз дің көр сет кі ші бас қа зерт теу лер дің нә ти же ле рі мен сәй кес ке ліп 
отыр [12]. Алып қа ла лар да ғы тұр ғын да ры ның му ко зо наль ды эпи те лиоцит те рі нің реак тив ті көр сет
кіш те рі ауыл тұр ғын да ры ның көр сет кіш те рі нен әл де қай да жо ға ры еке нін біз дің жа са ған са рап та
ма лар ай қын дә лел деп отыр, біз мұ ны эко ло гиялық ахуал мен қа тар әлеу мет тік дең гей мен са лыс
ты ра мыз.

Түйін сөз де рі: му ко зо наль ді эпи те лиоцит тер, диф фе рен ци ров ка са ты ла ры, мүйіз ді ин дек сі, эпи
те ли альді жа су ша лар диф фе рен ци ров ка сы ның ин дек сі, кі ле гей лі қа бы ғы, ерін, ұрт, үл кен қа ла, ауыл.

С.А. Сем чен ко ва, Т.Ф. Круг ли ко вс кая, Ш.Ш. Муль ки баева, Н.М. Ту су по ва
По ка за те ли сос тоя ния му ко зо наль ных эпи те ли оци тов гу бы и ще ки 
 у лю дей стар ше го воз рас та, про жи вающих в боль шом го ро де и се ле

Биоло ги чес кий воз раст че ло ве ка мож но оп ре де лить с по мощью прос то го и эф фек тив но го ме то
да, ко то рый на зы вает ся подс че том ци тог рам мы сли зис той обо лоч ки ор га нов по лос ти рта. С по мощью 
это го ме то да подс чи ты вают ся ин дек сы: диф фе рен ци ров ки эпи те ли аль ных кле ток и оро го ве ния.

Дан ный ана лиз по ка зал, что у лю дей в воз рас те 4564 лет зна че ние сред них ве ли чин дан ных 
ин дек сов у лю дей, жи ву щих в го ро де и се ле, друг от дру га осо бо не от ли чают ся. Од на ко, на чи ная с 
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65 лет, уро вень диф фе рен ци ров ки и оро го ве ния у жи те лей го ро да и се ла зна чи тель но от ли чают ся. 
Мак си маль ное зна че ние этих ин дек сов выяв ляет ся у рес пон ден тов в воз рас те 7580 лет. По лу чен ные 
на ми дан ные сог ла суют ся с дан ны ми дру гих исс ле до ва те лей [12]. Из ме не ние реак тив нос ти му ко зо
наль ных эпи те ли оци тов у жи те лей боль шо го го ро да вы ра же но луч ше, чем у рес пон ден тов из сельс
кой мест нос ти. Это, ве роят но, свя за но с эко ло ги чес кой об станов кой и пи та нием го ро дс ких жи те лей.

 Клю че вые сло ва: му ко зо наль ные эпи те ли оци ты, ста дии диф фе рен ци ров ки, ин декс оро го ве
ния, ин декс диф фе рен ци ров ки эпи те ли аль ных кле ток, сли зис тая обо лоч ка, гу ба, ще ка, боль шой го
род, се ло.

The end of XX – beginning of XXI centuries is 
characterized the global aging of population of the 
planet. International Association of Gerontology 
stated the fact that «the age of young people 
turns into the age the elderly» [1, 2, 3]. It is worth 
mentioning that currently elder population of 
Kazakhstan makes more than 7.7%. UN experts 
refer Kazakhstan to the states with accelerated 
aging and expect that the number of elder persons 
may be increased up to 11% [4]. This demographic 
change currently prioritizes gerontological field of 
the medical science. According to modern concepts, 
physiologic aging represents itself inevitably 
occurring natural destructive process associated 
with weakening of the body functions at all levels, 
starting from the molecular [5].

It is well known that each patient from the 
older age groups suffer from significant number 
of various diseases. It is worth mentioning 
that the bulk of population of the Republic of 
Kazakhstan lives in rural areas – in conditions, 
often bordering the extreme ones. Therefore, this 
group of population is especially needs well timed 
and widely-scale implementation of preventive 
measures, as well as the search of modern and 
non-invasive objective methods for detecting the 
signs of aging. Oral mucosa (MMOC) is one of 
the major body systems. It performs the barrier 
function against the action of pathogenic biological, 
physical and chemical factors, being susceptible to 
age-related changes as well as all other tissues of 
human body [6, 7]. Epithelial cells in oral mucosa 
cause special interest. Epithelium is capable of 
changing its functional status under the influence 
of exogenous and endogenous stimuli. This allows 
using it for studying physiology and reactivity of 
mucous membranes, including an indicator of local 
and systemic homeostasis disorders [8]. However, 
reactivity of oral mucosa epithelium in elderly 
and senile people living in metropolis, and in rural 
areas has been studied insufficiently. Objective: to 
determine the level of differentiation and degree 
of keratinization of the lips and cheeks mucosal 
epithelium among respondents of elderly and senile 

age living in a big city and in rural area.

Materials and Methods

The present scientific research provided the 
study of smears taken from mucous membranes of 
lips and cheeks from 80 respondents from Almaly 
district of Almaty and 80 respondents from Kegen 
village of Almaty region aged from 45 to 80 years. 
This selection of material excluded respondents 
with «local» and «systemic» inflammatory diseases, 
viral and endocrine diseases. All indicators were 
analyzed in 8 groups: 45-49, 50-54, 55-59, 60-64, 
65-69, 70-74, 75-79, elder than 80 years. Collection 
of samples was held in the morning hours on an 
empty stomach. Material from mucous membranes 
was taken using sterile metal spatula and used for 
preparation of smears. Smears were dried, fixed 
in acetone-alcohol (1:1) for 5 minutes and stained 
by methods of May-Grunwald and Romanowsky-
Giemsa [9]. The study of smears included the 
count of 1000 (one thousand) cells, including 
epithelial cells of six differentiation stages. 
Data obtained from cytograms has been used for 
calculation of the following indexes: Epithelial 
cells differentiation index (IDIF) and Epithelial 
cells keratinization index (IK) [10, 11]. Analysis of 
data and assessment of statistical significance were 
performed by using secondary Student’s t test using 
professional statistical software package StatSoft 
(USA) «Statistica – 6». Changes in indicators were 
considered significant at P <0.05. 

Results and discussion 

Results of the present scientific research have 
shown that epithelial cells of the forth and fifth stages 
of differentiation frequently occurred in mucous 
membranes of lips and cheeks in all groups. Buccal 
epithelium differentiation index values have reached 
445.2± 4,05 conv. u. among residents of Almaty 
and 442,52 ± 2,27 conv. u. among inhabitants of 
Kegen village at the age of 45 to 64 years. Values 
of differentiation index (IDIF) were significantly 
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increased at the age of 65 years and reached 
the following figures: up to 466,1±5,0 conv. u. 
among residents of Almaty and 449,7±2,48 among 
inhabitants of Kegen, correspondingly. This indicator 
reached the following values: up to 470,0 ± 5,2 among 
residents of Almaty and up to 460 ± 3,71 conv. u. 
among inhabitants of Kegen at the age of 80 years. 
As a result of such changes differentiation index 
level among city residents at the age of 65 years was 
significantly higher (P <0.05) than at those living in 
the village (Figure 1). Epithelial cells keratinization 
index’s dynamics was also similar among residents 

of the city and village in corresponding age 
groups (Figure 2). Average keratinization index 
values among 45 years old residents of the city 
and village were not significantly different and 
made: 2,7 ± 0,3 conventional units and 2,2 ± 0,68 
conv. u., accordingly. It is worth mentioning that 
keratinization index values among city residents were 
higher comparatively to inhabitants of Kegen (5,4 ± 
0,7 and 3,2 ± 0,9, respectively; P <0.01) at the age 
of 65 years. Buccal epithelium keratinization index 
value has increased up to 7,0 ± 0,7 conv. u. among 
city residents and up to 4,2 ± 0,5 conv. u. (P <0.01) 

Figure 1 – Buccal epithelium differentiation index values among respondents of elderly and senile age 

Figure 2 – Buccal epithelium keratization index values among respondents of elderly and senile age 

Figure 3 – Labial mucous membrane’s epithelial cells differentiation  
index values among respondents of elderly and senile age 
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among village inhabitants at the age of 80 years. 
Lips epithelium differentiation index values 

have reached 450,2 ± 5,95 conv. u. among residents 
of Almaty and 450,3 ± 5,9 conv. u. among inhabitants 
of Kegen at the age of 45 to 64 years. Values of 
differentiation index (IDIF) were significantly 
increased at the age of 65 years and reached the 
following figures: up to 468,8 ± 5,4 conv. u., among 
residents of Almaty and 464,2 ± 6,8 conv. u. (P <0.05) 
among inhabitants of Kegen, correspondingly. This 
indicator reached the following values: up to 480,0 
± 7,1, among residents of Almaty and 464,2 ± 5,7 
conv. u., among inhabitants of Kegen at the age 
of 80 years. As a result of such changes the lips 
epithelium differentiation index level among city 
residents at the age of 80 years was significantly 

higher than at those living in the village (Figure 3).
Dynamic of the lips epithelium keratinization in-

dex at the residents of the city and village, depending 
on their age is shown on Figure 4. Average values 
of keratinization index at the age of 45 – 64 years 
among city residents have made 2,7 ± 0,3 conv. u., 
and 2,0 ± 0,68 conv. u. among village inhabitants. 
values of keratinization index significantly increased 
at the age of 65 years and reached the following fig-
ures: up to 3,8 ± 0,5 among residents of Almaty and 
up to 3,6 ± 0,4 among inhabitants of Kegen, corre-
spondingly (P <0.01). This indicator reached the fol-
lowing values: up to 4,7 ± 0,8 conv. u., among resi-
dents of Almaty and up to 4,0 ± 0,5 conv. u. among 
inhabitants of Kegen at the age of 80 years. Kerati-
nization index values were not significantly different 

Figure 4 – Labial mucous membrane’s epithelial cells keratinization 
 index values among respondents of elderly and senile age 

depending on the place of residence.
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