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INTRODUCTION
Inflammatory and dystrophic disorders of the periodontal 
tissues are so far predominant in the overall structure of 
pathological processes of the oral cavity in children [1]. 
It is known that the foci of chronic periodontal infection 
not only cause contamination of the tissues of the maxillo-
facial area, but also initiate the emergence of pathological 
processes in other organs and systems [2]. The results of 
numerous clinical and epidemiological studies indicate a 
tendency for an increase in the prevalence of overweight 
among children and adolescents due to the presence 
of concomitant somatic diseases [3,4,5]. An important 
role in the development of inflammatory changes in the 
periodontal tissues in overweight children belongs to a 
decrease in the overall reactivity of the body [6]. However, 
the analysis of literature showed the ambiguity of studies 
on the specific mechanisms of periodontal tissue damage 
in overweight children and adolescents, especially in the 
early stages of gingivitis, which is important for both its 
prevention and treatment. The morphological examina-
tion is one of the precise methods to detect pathology in 
the early stages of development. This method is widely 
used in the diagnosis of diseases of the oral mucosa and 
periodontal tissues. Due to its minimally invasive nature 

and highly informative value, the cytological method has 
a great advantage in the use of pediatric dentistry [7]. 
At present, the issues of determining the peculiarities 
of the cellular composition of the gingival mucosa by 
the cytological method in primary school children are 
insufficiently covered, and the comparative analysis of 
cellular composition in primary school children with 
normal body weight and overweight has not been per-
formed at all.

THE AIM
The aim of the research was to study the cellular compo-
sition of the gums in children of primary school age with 
normal body weight and overweight for further use of this 
data in the early diagnostics of periodontal diseases.

MATERIALS AND METHODS 
We examined 81 children aged from 6 to 12 years, who 
according to outpatient records did not have a concomi-
tant pathology and underwent a preliminary examination 
by a pediatrician. The study of anthropometric data and 
assessment of physical development was conducted in ac-
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cordance with the Order of the Ministry of Public Health 
of Ukraine as of 13.09. 2013 No. 802 “Criteria for assessing 
the physical development of school-age children” [8] for 
further formation of research groups.

Clinical dental examination was performed according to 
the WHO method, 2013 [9]. The hygienic condition of the 
oral cavity was assessed using the simplified Green-Ver-
million hygienic index [10]. To detect the inflammatory 
process and assess its intensity in the periodontal tissues, 
the PMA index was determined. [11].

Cytological study of gingival cytograms was performed 
in all examined children. Smears were obtained by scrap-
ing the mucous membrane of the gums, rotating the 
working part of the spatula, the resulting material was 

applied to a degreased glass slide. Drying of the smears 
was performed by the dry fixation method at room tem-
perature under conditions of open air access. Smears were 
placed in a container for glasses and lowered into a special 
reservoir with May-Grünwald fixative stain [12]. The 
smears were fixed for 5 minutes, washed with water and 
laid out in a special tripod for drying. Cytogram analysis 
was performed using a Biorex–3 BM–500T microscope 
with a DCM–900 digital photomultiplier with programs 
adapted for the study data, using a magnification of 1000. 
Quantitative parameters were determined by counting 
cellular elements in 5 fields of view, recording the amount 
in absolute numbers, and determining averages using 
Excel software [13].

Table I. Anthropometric data in the examined children with overweight and normal body weight

Indicators 
Groups 

1а 1b 2а 2b

The number of schoolchildren 17 8 40 16

Age 8.75±0.29 8.44±0.72 8.38±0.17 8.86±0.30

Height  (m) 1.35±0.02 1.38±0.04 1.38±0.01 1.38±0.03

Weight  (kg) 30.76±1.54 32.96±2.54 38.90±1.18*** 40.41±2.38****

BMI (kg/m²) 16.61±0.35 17.05±0.53 20.37±0.39*** 20.77±0.61****

Waist circumference (m) 0.54±0.01 0.54±0.01 0.61±0.01*** 0.63±0.02****

Thigh circumference (m) 0.36±0.01 0.36±0.01 0.41±0.01*** 0.41±0.02

Neck circumference (m) 0.25±0.01 0.25±0.01 0.27±0.003 0.26±0.01

Fat fold (mm) 10.35±0.69 11.75±2.81 19.35±1.17*** 24.44±2.49**, ****

Note: * the probable difference between groups 1a-1b, ** – between groups 2a-2b, *** – between groups 1a-2a, **** – between groups 1b-2b, p <0.05

Table II. The intensity of caries, the hygienic status of the oral cavity and periodontium in children with normal body weight and overweight

Indicators 
Groups 

1а 1b 2а 2b

Dysgnathia 0.71±0.12 0.88±0.13 0.48±0.78 0.43±0.13****

cf 1.18±0.43 0.5±0.5 1.85±0.35 1.13±0.52

CFR 0.29±0.14 0.5±0.33 0.18±0.09 0.25±0.25

cf + CFR 1.47±0.44 1±0.53 2.03±0.36 1.25±0.54

OHI, point 1.64±0.08 1.75±0.06 1.53±0.06 1.58±0.08****

РМА, % 0 25±0.03 0 30± 0.03 ****

Note: * the probable difference between groups 1a-1b, ** – between groups 2a-2b, *** – between groups 1a-2a, **** – between groups 1b-2b, p <0.05

Table III. Cytological characteristics of scrape smears in children aged 6-12 years (in the field of view)

Indicators 

Groups 

1а 1b 2а 2b

Cells in the 
field of view % Cells in the 

field of view % Cells in the 
field of view % Cells in the  

field of view %

Basal 0 0 0 0

Parabasal 0.13±0.09 0.13% 0.38±0.15* 0.37% 2.25±0.49*** 2.21% 3±0.01**, **** 2.93%

Intermediate 6.31±0.32 6.31% 6.58±0.38 6.58% 5±0.53*** 4.92% 7.41±0.51**, **** 7.24%

Superficial 93.56±0.79 93.56% 93.05±0.52 93.05% 94.38±1.25 91.88% 91.94±0.42**, **** 89.83%

Note: * the probable difference between groups 1a-1b, ** – between groups 2a-2b, *** – between groups 1a-2a, **** – between groups 1b-2b, p <0.05.
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RESULTS AND DISCUSSION
The conducted examination of children with overweight 
and normal body weight allowed us to divide the two 
study groups into subgroups (1a, 1b and 2a, 2b). The first 
group consisted of 25 subjects whose general development 
and weight corresponded to the age norm, 8 of them had 
the phenomena of catarrhal gingivitis. 56 children were 
overweight, 16 of them showed signs of periodontal in-
flammation, and 40 children had clinically healthy gums.

After analyzing the main indicators of anthropometric 
studies, we concluded that the height in all studied groups 
corresponds to the age norm and ranges from 1.33 kg / m² 
to 1.42 kg / m². BMI (kg / m2) differs significantly due to 

body weight indicated, which is interpreted according to 
the WHO centile tables.

The ratio of waist circumference (m) to thigh circum-
ference (m) and thickness of the fat fold are reliable for 
diagnosis. That is, in the future one can use the WC / TC 
ratio and the quantitative value of the fat fold for the diag-
nosis of obesity in children of primary school age (Table I).

The study of caries intensity showed that in the examined 
children with normal body weight the index of cf + CFR 
is 1.47 ± 0.44 teeth for children without gingivitis and 1 ± 
0.53 teeth for children with gingivitis. In overweight chil-
dren, this figure was higher (2.03 ± 0.36 and 1.25 ± 0.54, 
respectively, p<0.05). The prevalence of caries in children 

Fig. 1а. Intermediate cells in the cytogram of the gums in a child with 
normal body weight, without inflammation and with a subcompensated 
form of caries. May-Grünwald’s stain. Magn.: obj. х 100, eyepiece х 10.

Fig. 1b. A superficial maturing cell in the cytogram of the gums in a child 
with normal body weight, without inflammation. May-Grünwald’s stain. 
Magn.: obj. х 100, eyepiece х 10.

Fig. 2а. Superficial cells and segmental leukocytes in the cytogram 
of the gums in a child with normal body weight, with inflammation 
in the periodontal tissues. May-Grünwald’s stain. Magn.: obj. х 100, 
eyepiece х 10.

Fig. 2b. Contamination of microorganisms in the cytogram of the gums 
in a child with normal body weight, with inflammation in the periodontal 
tissues and a compensated form of caries. May-Grünwald’s stain. Magn.: 
obj. х 100, eyepiece х 10.
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with normal body weight was 53% and 38%, respectively, 
and in the group of overweight children, it was slightly 
higher – about 60% and 44%, respectively (Table II).

The oral hygiene index in children with normal body 
weight and overweight corresponded to satisfactory 
hygiene regardless of the degree of inflammation in the 
periodontal tissues. Children with normal body weight, 
diagnosed with gingivitis, had worse hygiene, which was 
on the verge of satisfactory and poor hygiene as compared 
to the group of overweight children with gingivitis.

To assess the intensity of the inflammatory process in 
the periodontal tissues of children in the study groups, the 
data of the PMA index were analyzed. It was found that 
in children with normal body weight, the PMA index was 
25 ± 0.5%, while in overweight children the index data 

were higher and amounted to 30 ± 0.03%, which was also 
characterized as moderate gingivitis.

In the epithelium of the mucous membrane of the human 
gums, there are defined 4 classes of cells – basal, parabas-
al, intermediate and superficial. In cytograms from the 
gingival mucosa of children, parabasal epitheliocytes are 
almost absent, which is due to their functional features 
[14]. According to the results of cytological studies of 
the cellular composition of the cytograms in the gums of 
school-age children, we found that they were dominated 
by superficial cells (Table III).

In children of group 1b, the number of parabasal cells 
was slightly greater than in 1a, though very small. We did 
not find any other quantitative differences in the cytograms 
of children with normal body weight.

Fig. 3а. Parabasal cells in the cytogram of the gums of an overweight child 
without inflammation with a compensated form of caries. May-Grünwald’s 
stain. Magn.: obj. х 100, eyepiece х 10.

Fig. 3b. Contamination of microorganisms, karyopyknosis in superficial 
cells in the cytogram of the gums of an overweight child with inflammation 
in the periodontal tissues and a compensated form of caries. May-Grün-
wald’s stain. Magn.: obj. х 100, eyepiece х 10.

Fig. 4а. Leukocyte, lymphocyte, mycelium of fungi in the cytogram of 
the mucous membrane of the gums in an overweight child with inflam-
mation in the periodontal tissues. May-Grünwald’s stain. Magn.: obj. х 
100, eyepiece х 10.

Fig. 4b. The navicular cell in the cytogram of the gums of an overweight 
child with inflammation in the periodontal tissues. May-Grünwald’s stain. 
Magn.: obj. х 100, eyepiece х 10.
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The average number of intermediate cells in groups 1a 
and 1b had no significant difference. In children with nor-
mal body weight, the intermediate cells in the cytograms 
had a polygonal shape, a centrally located oval nucleus with 
structured chromatin. There was weak contamination of 
microorganisms on the cell surface (Fig. 1a). Superficial 
epitheliocytes in the cytograms of the gums in children 
of group 1a were smaller in size than intermediate cells, 
characterized by a rounded shape and an uneven contour 
of the plasmolemma. The nuclei of superficial epithelio-
cytes were located eccentrically in the cytoplasm and were 
hyperchromic (Fig. 2b).

For children with normal body weight and inflammation 
in the periodontal tissues, the cytograms were charac-
terized by the presence of epitheliocytes, mainly of the 
superficial layer, in the scrape smears from the gingival 
surface. Their cytoplasm was weakly basophilic, lumps of 
keratohyalin were observed. Round nuclei were found at 
different stages of karyopyknosis. This group of children 
was characterized by the presence of segmental leukocytes 
and single lymphocytes in the cytograms (Fig. 2a).

The greater intensity of contamination of microorgan-
isms on the surface of superficial epitheliocytes attracted 
our attention (Fig. 2b). This cytological presentation is ob-
served in chronic gingivitis and in exacerbation of chronic 
gingivitis of lesser intensity.

Cytomorphological studies of scrape smears from the 
gingival mucosa revealed that in the group of overweight 
children without inflammation of the periodontal tissues, 
the number of parabasal was significantly greater than 
in groups 1a and 1b, whereas the intermediate ones were 
significantly fewer (p<0.05). The number of superficial 
cells was relatively larger, but no statistical difference was 
found (see Table 3).

In the group of overweight children with inflammation 
of the periodontal tissues, the average number in the field 
of view of parabasal cells (Fig. 3a) was significantly higher 
by 33%, and the number of the intermediate ones – by 
48.2% than in the group without inflammation. The average 
number of superficial cells in group 2b was significantly 
lower by 2.59% (see Table 3).

We detected epitheliocytes with the signs of karyolysis, 
epithelial cells with destroyed nuclei, and epitheliocytes 
containing nuclei with unevenly distributed fine-grained 
chromatin. The greatest degree of manifestation of con-
tamination of microbial flora attracted our attention, 
sometimes microorganisms covered the entire surface of 
cells (Fig. 3b).

In addition to epithelial cells, lymphocytes and neutro-
philic granulocytes were visualized in the cytograms of 
overweight children, and the number in the field of view 
was higher in children with inflammation of the periodon-
tal tissues (Fig. 4a).

It was found that in the group of overweight children 
with inflammation in the periodontal tissues, there was a 
significantly higher number of epitheliocytes with degener-
ative changes (Fig. 4b) as compared to the number of such 
cells in the group of children without inflammation of the 

periodontal tissues. It should be noted that degenerative 
changes in the squamous epithelial cells in inflammatory 
diseases can lead to cell death.

Cytological diagnosis allowed us to evaluate the obtained 
cytological presentation of scrapes from the oral mucosa, 
represented by multilayered squamous epithelium without 
keratinization, in the intact periodontium and in the occur-
rence and development of inflammatory changes therein.

The study of cells of the multilayered squamous epitheli-
um of the oral mucosa in overweight children proved the 
presence of parabasal, intermediate and superficial cells, 
but with a predominance of intermediate and superficial 
type of cells.

In the group of children with inflammation in the epithe-
lial layer, neutrophilic leukocytes and small lymphocytes 
are found. Single lymphocytes have no significant diag-
nostic value, but an increase in their number in cytological 
specimens over 5% indicates the involvement of the body’s 
immune system and the transition from acute to chronic in-
flammatory reaction [6]. Monocytes in smears are very rare.

Most often in the smears of children with normal body 
weight, there were individual segmental neutrophilic 
granulocytes (normal, sometimes degeneratively altered 
– with a hypersegmented nucleus, without intersections 
between the segments that have lost specific granularity). In 
children with inflammation in the periodontal tissues, the 
number of leukocytes in the cytograms was higher. Thus, 
we can assume that the increased content of neutrophils 
in the epithelium and on its surface is an additional pro-
tective antimicrobial mechanism in areas of the mucous 
membrane that are not protected by the stratum corneum.

The literature data demonstrate that the appearance of 
neutrophilic granulocytes in cytological specimens in the 
amount equal to or exceeding 10% of the total number of 
cells (especially morphologically unaltered) indicates an 
acute inflammatory process in the oral cavity [13].

Based on the analysis of the cellular composition of 
cytograms in children with normal body weight without 
inflammation and with inflammation of the periodontal 
tissues, their ratio was 0: 6: 94 (parabasal, intermediate, 
superficial).

Our cytological examinations of gingival scrape smears 
in overweight children have some differences as compared 
to the results of the study of epithelial scrape smears in 
children with normal body weight. Hence, in the process 
of calculation, the degree of differentiation of various epi-
theliocytes determines their percentage as follows: 2: 5: 93 
in children without inflammation of periodontal tissues 
and 3: 7: 90 in children with inflammation.

In overweight children, in contrast to children with nor-
mal body weight, the number of parabasal cells increases, 
the number of superficial cells decreases and the number 
of intermediate cells increases.

Obviously, such changes in cytological components are 
related to the characteristics and condition of the entire or-
ganism. This is why parabasal cells appear, which are smaller 
than intermediate cells. In parabasal cells, the nucleus is not 
clearly contoured, surrounded by tonofibrillar structures.
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CONCLUSIONS
The cytological presentation is an important indicator and 
the assessment of cellular composition allows us to obtain 
information that enables determining the presence of pre-
conditions for inflammation at the pre-nosological level 
for the prevention and prophylaxis of periodontal disease 
in primary school children.
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