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ABSTRACT
The aim: The purpose of the study is to characterize the influence of quantitative and qualitative composition of gingival microbiota on the status of the main immune system
cells, localized in the gums, in chronic generalized catarrhal gingivitis in children.
Materials and methods: The study involved 26 children aged 9 to 16 years, patients with chronic generalized catarrhal gingivitis mild to moderate severity (CGCG) and 18
children with intact gums were comparison group. We determined the hygienic indices Fedorov, has been received, Silness-Loe, PMA, bleeding index for Myuleman and intensity
of caries index CFD + cf, CFD. Histological and immunohistochemical studies were performed on serial sections kriostatnyh who made biopsy of gingival papillae. Microbiological
study gingival part of crown plaque was performed by multiplexed PCR in real time.
Results: Value hygienic indices in children with CGCG higher than in healthy, indicating the difficulty of care in the presence of periodontal inflammation.
As a result of immunohistochemical studies revealed that HLA-DR + cells under conditions of active disease migrate to mucosal lamina propria epithelium. Number of CD3 +
cells in the epithelium CGCG was significantly higher than the number in the intact epithelium and was the most numerous of population. In the biopsy of affected children
significantly reduced the number of CD4 + cells. When CGCG quantitative total bacterial mass, Lactobacillus spp., Enterobacteriaceae, Gardnerella vaginalis / Prevotella bivia /
Porphyromonas spp. in the sample CROWN dental plaque was significantly higher than rates under physiological conditions, and may serve as diagnostic criteria of dysbiosis.
Conclusions: So, CGCG is a disease in the etiology of which is one of the leading roles played by microbial factor, namely, the value of the quantitative ratios of certain types of
microorganisms of dental plaque compared to the total bacterial mass of plaque. Therefore, it is reasonable to include comprehensive treatment CGCG drugs in children, leading
to natural immunostimulation which causes restoration of local immunity in the gum tissue and drugs to restore quantitative and qualitative composition of normal microflora
of the child, thus providing a high therapeutic effect and serve as justification their choice.
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INTRODUCTION

Chronic catarrhal gingivitis is currently considered as
one of commonly spread oral disease. This disease can
result from poor oral hygiene and be regarded as the first
stage in the development of periodontitis or periodontal
syndrome [1,2]. The risk factors for chronic catarrhal
gingivitis typically include poor oral hygiene and some
systemic disorders, but changes in the supragingival plaque
microbiota structure just above the gingival margin play a
leading etiological role [3-5].
The relevance of studies of immune cells, mucosal
immunity in chronic catarrhal gingivitis is based on the
fact that it is the immune response that is intended to
protect, can support inflammation and trigger a cascade
of destructive processes towards the body’s own tissues
[6]. The involvement of the main immune cells of the
adaptive immunity in the lesion foci and their role are
not completely understood and require detailed investigation of their susceptibility to various factors, and, in

particular, their responsiveness to standard and novel
therapy methods.

THE AIM

The purpose of the study is to characterize the influence
of quantitative and qualitative composition of gingival
microbiota on the status of the main immune system cells,
localized in the gums, in chronic generalized catarrhal
gingivitis in children.

MATERIALS AND METHODS

The clinical study included 26 paediatric patients aged from
9 to 16 years with chronic generalized catarrhal gingivitis of
mild and moderate severity according to the classification
recommended by the Republican Conference of Dentists of
Ukraine (Odessa, 1998), and 18 children in good general
health with intact gums, who made up the control group.
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All studies were conducted after the signing of the informed consent by patients. The study was approved by the
Commission on Ethical Issues and Bioethics of Ukrainian
medical stomatological academy.
Clinical dental examination, the establishment of diagnosis of chronic generalized mild or moderate catarrhal
gingivitis and its confirmation were performed by using
standard techniques [7]. The following clinical indices were
assessed: the Fedorov-Volodkina hygienic index (1971),
the Silness-Löe plaque index (1967), the PMA, the Muellemann bleeding index, and the caries intensity according
to the DEF+df and DEF index.
The first group, a control group (n=18), included individuals with intact gums. Quantitative and qualitative
characteristics of gingival microbial plaque were studies
in 10 subjects; histological and immunochemical study of
gum papillae samples taken from the other 8 individuals
were carried out as well.
The second group (n=26) involved patients with chronic generalized catarrhal gingivitis of mild and moderate
severity.
Histological and immunohistochemical studies were
performed on serial cryostat sections, which were made
from 2 mm3 gum samples obtained under conduction
anaesthesia (Sol. Lidocaini 2% 1.5-2.0 ml) from 8 subjects
of the control group.
To determine the bacteria present in the supragingival
plaque, we studied samples taken from the precervical
segment of vestibular surface of two or three front teeth
(incisors and canines) close to the gum margin on the
upper and / or lower jaws.

RESULTS

Data collected on the oral hygienic status in both the individuals with intact parodontium and in the individuals
with chronic generalized catarrhal gingivitis demonstrated its low level. It should be noted that the values of oral
hygienic indices in the children with chronic generalized
catarrhal gingivitis were higher than in the control that
indicates the difficulty in keeping oral care in the presence
of parodontium inflammation.
Findings of the dental examination of the children in
the first group showed that their gums were pink, moist,
shiny, gum papillae were point-ended, densely adhered to
the teeth. Caries indexes corresponded to three degrees of
the caries intensity.
The results of the periodontal tissue study showed that
the PMA index, bleeding index, and Silness-Loe gingivitis
index equalled 0 indicating no inflammation in the gums.
The absence of chronic inflammation in the gums was confirmed by the negative results of the Pisarev-Schiller test.
The investigation of the morphological structure of the
intact papilla showed that the condition of the mucous
membrane was in line with the normal values. Immunohistochemical studies revealed that HLA-DR+ cells were
located in the spinous layer, where they had numerous
processes oriented mainly along the surface of the epithe40

lium. While approaching the basement membrane, the
cells lose their processes. These morphological changes
reflect the trajectory of the movement of HLA-DR + antigen presenting cells represented by Langerhans cells in
the oral mucosa.
An analysis of the CD3 + cells location revealed that
their population was not numerous and represented by
single cells located within the basal and adjacent spinous
layers and in the lamina propria close to the basement
membrane. The location and the number of CD4+ cells,
in general, were identical to those of CD3+ cells; at the
same time CD8+ cells were localized mainly in the projection of the papillae apices in the basal and adjacent
spinous layers. CD20+ cells were single and rarely found
in the basal and spinous layers, more often in the deep
mucosa layers.
Histological examination of the gingival samples of
the children with chronic generalized catarrhal gingivitis revealed manifestations of vacuolar epithelium (25%
balloonign dystrophy), parakeratosis (88%), edema, and
round-cell infiltration of the lamina propria (75%).
Clinical findings in the patients of the second group
demonstrated the following: gingival margin and interdental papillae were hyperemic, with cyanotic tinge, swollen,
bleeding. The caries indices corresponded to the compensated and subcompensated forms of caries; hygienic
condition in 75% of the patients with chronic generalized
catarrhal gingivitis was unsatisfactory (2.1 to 5 points),
PMA indexes (17% to 50%) and Caries Index (0.3 to 3.0)
showed moderate gum inflammation.
Real-time PCR data have revealed that in chronic generalized catarrhal gingivitis, quantitative indicators of
total bacterial mass, Lactobacillus spp., Enterobacteriaceae,
Gardnerella vaginalis / Prevotella bivia / Porphyromonas
spp. in the samples of supragingival plaque significantly
exceed the indicators in health (physiological conditions),
therefore they can serve as criteria for the diagnosis of
dysbiosis (Table I).
It should be pointed out that in chronic gingivitis the
total number of Lactobacillus spp. is significantly higher
than that in the intact gums.

DISCUSSION

Immunohistochemical study has demonstrated HLA-DR+
cells in the disease actively migrated from the mucous
membrane to the epithelium that was confirmed by a significant (p <0.05) increase in their number in the epithelium and a decrease in their lamina propria. The number
of CD3 + epithelial cells in chronic generalized catarrhal
gingivitis was significantly higher than the number in
intact epithelium and constituted the largest share of the
population. The count of CD4+ cells in the samples of the
second group showed a probable (p <0.05) decrease in the
number of these cells in the epithelium and in their lamina
propria. Thus, it can be assumed that in chronic generalized
catarrhal gingivitis the regulatory potential of CD4+ cells
gets impaired. Instead, we observed a redistribution of
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Table I. Indicators of dysbiosis in supragingival plaque in chronic generalized catarrhal gingivitis M ± m
Study
subjects

Total bacterial
mass

Lactobacillus spp.

Entero-bacteriaceae spp.

G.vaginalis/ P.bivia /
Porphyromonas spp.

І group

6,38±0,45

5,1±1,4

5,1± 0,44

5,01± 0,68

ІІ group

7,56± 0,3*

6,22 ±0,72*

6,22 ±0,2*

3.50±0,33*

* - reliable difference between groups makes up р<0,05.
CD8+ cells, in which their presence in the lamina propria
grew against a moderate decrease in their number in the
epithelium. CD8+ cells perform predominantly effector /
cytotoxic functions, and their accumulation in the epithelium indicates involvement of these cells in the immune
response within the epithelium. The study of the CD20+
cell content revealed their number remained virtually
unchanged. Thus, the processes occurring in the tissues
of the gums in chronic generalized catarrhal gingivitis
are consistent with the immune response of the cytotoxic
type that undoubtedly indicates the necessity to use agents
directed at eliminating the microbial factor [6].
The clinical significance of dysbiosis in the gingival
plaque of consisted in denoting the correlation between
clinical indices for chronic generalized catarrhal gingivitis and quantitative microbiota ratios. Thus, the results
of statistical analysis using the Spearman nonparametric
correlation test showed that quantitative indicators of Lactobacillus spp. and Candida spp. were negatively correlated
(p <0.05) with the Fedorov-Volodkina hygiene index (R =
–0.85; R = –0.66, respectively) in chronic generalized catarrhal gingivitis [3].
In chronic generalized catarrhal gingivitis, we have
found out significant correlations (p <0.05) between the
Silness-Loe hygiene index and the Eubacteridacea spp., (R =
0.60), and the negative correlation between the bleeding
index and Lactobacillus spp. (R = –0, 85). According to
the relevant report [3,8], this may reflect the value of Eubacteridacea spp. as an indicator of an increase in the total
plague amount, and the predominance of autochthonous
commensal species among Lactobacillus spp.

CONCLUSIONS

Thus, chronic generalized catarrhal gingivitis can be
regarded as a disease, in aetiology of which a microbial
factor and, namely, the value of the quantitative ratio
of certain types of microorganisms in the supragingival
plaque compared with the total bacterial mass of dental
plaque plays a leading role. Accordingly, the action of
microbial pathogens disrupts the barrier function of the
epithelium and induces immunological responses in the
mucous membrane, and the main effector processes take
place within the epithelium, involving HLA-DR +, CD3 +,
CD4 +, CD8 + cells.
It is these characteristics that determine the reversibility
of these pathological changes when using etiotropic therapy
(antiseptic agents). However, using exclusively antiseptics
leads to a sharp decrease in the degree of antigenic immu-

nostimulation and microbiological parameters. Therefore,
it seems to be appropriate to include medications resulting
in the natural immunostimulation, which, in turn, promotes the local immunity recovery in gingival tissues, as
well as medication restoring quantitative and qualitative
microbiota structure, into the integrated therapy of chronic
generalized catarrhal gingivitis in children.
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