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Abstract 

The study involved an assessment of the time course of hygienic, periodontal indices and criteria of 
local immunity of the oral cavity in children with cystic fibrosis, secondary to prescribed therapy. Study 
participants diagnosed with chronic catarrhal gingivitis were prescribed antiseptic Miramistin as part of 
standard treatment. The study implied a comparison of the results of the measures taken in relation to 
the initial condition of patients and conclusions about the effectiveness of Miramistin in the treatment 
of gingivitis. 

The use of the antiseptic Miramistin in the complex treatment of chronic gingivitis has had a positive 
effect on the clinical time course of gingivitis. Statistically significant improvement of the studied 
indicators in comparison with their initial values during the observation period was determined. The 
treatment had a positive effect on such etiological factors of gingivitis in children with cystic fibrosis, as 
the level of oral hygiene, microbial contamination and protective properties of oral fluid. 
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Introduction  

The high level of periodontal disease in children is 
one of the current medical problems [1-3]. The 
combined influence of general and local factors, 
namely environmental conditions, specific reactions 
of the body, bacterial pathogens and the state of 
immunity determines the development of 
inflammatory process in the periodontium [4, 5]. 

Numerous scientific studies have been devoted to 
the study of pathogenic interdependence between 
somatic disease and lesions of the oral cavity [4, 6]. 
A significant prevalence of inflammatory gum 
disease in children with endocrine, 
gastroenterological disorders, vegetative-vascular 
disorders and so forth has been established [7, 8]. 
Scientific research in recent years has focused 
mainly on determining the mechanisms of the 
relationship between somatic and dental diseases, 
which mutually aggravate the course of the disease 
[9, 10]. 

The study of rare diseases is among the priority 
areas in medicine today [11, 12]. Every year the 
number of such diseases grows. Cystic fibrosis, a 
hereditary autosomal recessive disease 
characterized by multiorgan disorders, severe 
course and complex prognosis, is one of the most 
common among them [13, 14]. 

Today, cystic fibrosis is known to be associated 
with the development of lesions of the oral cavity in 
children [15, 16]. At an early age, patients with cystic 
fibrosis show signs of gingivitis. The high prevalence 
and early manifestation of the disorder is due to 
both the general impact of somatic disease and local 
factors, such as activation of pathogenic microflora 
[17], low level of hygiene and sanitation of the oral 
cavity, changes in rheological and protective 
properties of oral fluid [18]. 

The microbiota of dental plaque, which realizes its 
pathogenic potential against the background of 
reduced protective factors of the body, is 
considered the main etiological factor of dental 
diseases. Cystic fibrosis is characterized by chronic 
colonization of the respiratory tract by pathogenic 
microflora, which transits into the oral cavity, 
changes microbial spectrum and also affects the 
course of inflammatory diseases of periodontal 
tissues [14, 15]. 

It is known that in the early stages of gingivitis 
inflammatory signs are reversible. And to prevent 
the development of more severe forms of lesions, it 
is necessary to implement a set of treatment and 
prevention measures aimed at hygienic care of the 
oral cavity and the use of topical agents with 
antibacterial activity stimulating the protective 
mechanisms of the oral cavity [10]. 

“Soft” antiseptic agents are most commonly used 
to reduce the pathogenicity of the oral microflora in 
pediatric dental practice. Miramistin, an agent from 
the pharmacotherapeutic group of antiseptics and 
disinfectants, is one of the effective broad-spectrum 
antiseptics [19, 20]. 

Miramistin activity extends to a wide range of 
bacteria, including strains resistant to antibiotics. 
Also, the agent has an antifungal effect, stimulates 
the activity of immunocompetent cells. It is used in 
the form of irrigation, applications, electrophoresis. 
An important property of Miramistin is its ability to 
enhance the anti-inflammatory, trophic, 
immunomodulatory effect of galvanic current 
during physiotherapy [19, 20]. At the same time, this 
antiseptic retains its healing properties. In view of 
the above, it is advisable to use Miramistin in the 
complex treatment of gingivitis in children with 
cystic fibrosis. So, the purpose of our study was 
evaluation of clinical effectiveness of the antiseptic 
Miramistin in the complex treatment of chronic 
gingivitis in children with cystic fibrosis. 

Methods 

The study involved 30 children aged 3 to 17 years 
with a confirmed diagnosis of cystic fibrosis (main 
group). All children were diagnosed with chronic 
generalized catarrhal gingivitis. The control group 
included 23 children of similar age, somatically 
healthy. The study implied comparison of the results 
of treatment in the main group in relation to the 
initial condition of patients. 

Clinical examination of patients included 
determination of the Fedorov-Volodkina hygiene 
index (HI), gingivitis index (PMA) [9], sampling of 
unstimulated oral fluid. 

The state of local immunity was assessed by 
determination of the level of secretory 
immunoglobulin sIgA, lysozyme activity and urease 
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in the oral fluid. Enzyme-linked immunosorbent 
assay was used to study sIgA. Lysozyme activity was 
evaluated by bacteriolytic method using a 
suspension of Micrococcus lysodeickicus as a 
substrate and urease activity in oral fluid was 
determined using Nessler's reagent and urea 
solution. The degree of oral lysozyme and urease 
ratio was used to calculate the degree of oral 
dysbiosis. 

During the study, all patients were instructed in 
the rules of oral hygiene and followed the 
prescriptions of the gingivitis treatment protocol. 
Antiseptic treatment of gums involved 
administration of 0.01% solution of Miramistin in the 
form of oral baths. Miramistin electrophoresis on 
the area of the parotid salivary glands was also 
prescribed once a day. Treatment was carried out 
for 10 days. 

The findings were statistically processed using 
Microsoft Excel and Statistica 8.0 application 
packages for statistical data analysis with the 
calculation of the arithmetic mean (M) and the 
mean errors (m). The probability of the obtained 
results was evaluated by the criterion of Student's 
reliability. Differences in the comparative groups 
were considered significant at p <0.05. 

Results 

Analyzing the results of the study, we found that 
prior to treatment, hygiene index in the main group 
was, on average, 2.39±0.17, which corresponds to 
“unsatisfactory” hygiene. No child had a “good” 
level of oral hygiene. The PMA index reflects the 
degree of severity of gingivitis. Evaluation of the 
index revealed significant differences in the main 
and control groups, namely 47.98±3.47 and 
9.17±2.29, respectively. The average value of the 
index in the main group corresponds to the 
moderate severity of gingivitis (Table 1). 

Immunological parameters in the group of 
children with cystic fibrosis were found to have the 
following values: sIgA – 92.62±2.44 ml/l, lysozyme 
activity – 10.29±0.27 RU/l, urease activity – 9.56±0.37 
μmol/min/l. The degree of dysbiosis of the oral 
cavity before treatment was 3.25 units. Indicators of 
the studied parameters in the control group differed 
significantly (Table 2). 

After the treatment, the obtained data of the 
studied parameters show a significant improvement 
in the hygienic and periodontal condition and the 
level of local immunity (Table 3). 

Discussion 

Poor oral hygiene is accompanied by an increase 
in the volume of plaque, resulting in species 
replacement of microorganisms and the emergence 
of anaerobic species with pronounced pathogenic 
properties [9]. These microorganisms produce 
endotoxins and enzymes that directly damage 
periodontal tissue cells and contribute to the 
weakening of protective mechanisms [8, 9]. 

Pathogenic mechanisms of cystic fibrosis trigger a 
decrease in the level of salivation, an increase in the 
viscosity of the oral fluid, and a suppression of the 
local immunity. The content of immunoglobulins 
and proteins involved in antimicrobial protection is 
disturbed by insufficient saliva secretion [16]. These 
criteria in the complex can be considered as factors 
in the development of gingivitis in children with 
cystic fibrosis. When determining treatment and 
prevention measures, it is important to identify the 
possibility of influencing these factors. 

The results of the study indicate that patients 
with cystic fibrosis have significant interdependent 
changes in all links of the local immunity. The values 
of all studied indicators had significant differences in 
both groups. There was a 1.4-fold decrease in the 
concentration of sIgA in children of the main group 
compared with the control group. The decrease in 
the level of sIg A can be explained by a reduced 
secretory activity of the salivary glands in cystic 
fibrosis and the active action of microbial 
hydrolases, which are able to cleave the dimeric 
form of IgA [21, 22]. In addition, children in the main 
group showed an almost 1.5-fold statistically 
significant decrease in lysozyme activity and a 2.2-
fold increase in urease activity, which indicates an 
increase in the activity of microorganisms that 
produce it. 

Disturbances in the local immune system may [23] 
be accompanied by further exacerbation of 
infectious diseases of the oral cavity in patients with 
cystic fibrosis. This systemic disease triggers 
changes in the immunobiological reactivity of the 
body, reducing the protective reactions that provide 
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resistance to the tissues of the oral cavity and 
surrounding tissue [24, 25]. 

Our study showed an improvement compared to 
baseline. All the patients were found to have an 
improvement in the clinical condition of the gums. 
Satisfactory hygienic condition of the oral cavity and 
reduction of periodontal index values were 
revealed. A 1.6-fold decrease in the degree of oral 
dysbiosis indicates a significant reduction in the 
imbalance among the microbiota of plaque. The 
strengthening of the level of local immunity is 
evidenced by a significant increase in sIgA and 
lysozyme activity (1.2 times, p <0.01) in oral fluid. 

In general, it can be stated about the need for 
more in-depth studies on both the etiology and 
comorbidity of these conditions with the study of 
familial [16], epidemiological [26], geographical data 
using modern research methods [27, 28]. The 
studies carried out will make it possible to 
determine the actual connection between cystic 
fibrosis and oral pathology [29, 30] in pediatric 
practices. 

We conclude that the use of the antiseptic 
Miramistin in the complex treatment of chronic 
gingivitis has had a positive effect on the clinical 
time course of gingivitis. Statistically significant 
improvement of the studied indicators in 
comparison with their initial values during the 
observation period was determined. The treatment 
had a positive effect on such etiological factors of 
gingivitis in children with cystic fibrosis, as the level 
of oral hygiene, microbial contamination and 
protective properties of oral fluid. 

During treatment with Miramistin, no signs of 
side effects were found on the oral mucosa or on 
the skin of patients. The children tolerated the 
prescribed procedures well and did not notice any 
discomfort. Thus, the positive effect in the clinical 
and immunological status in patients with gingivitis 
allows to recommend Miramistin in the complex of 
traditional treatment of the disease. 
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Table 1. Indicators of oral hygiene and periodontal status in the examined children 

Indicator  
Total, (М±m) 

Main group, n = 30 Control group, n = 23 

HI  2.39±0.17* 1.61±0.11 

РМА 47.98± 3.47* 9.17±2.29 

Note. * statistically significant difference (p <0.01) between comparison groups 

 

Table 2. Indicators of factors of local immunity of the oral cavity in oral fluid in the examined children, mg/l 

Indicator 

Total, (М±m) 

Main group, 

n = 30 

Control group, 

n = 23 

sIgA , mg/l 92.62±2.44* 132.5±7.67 

Lysozyme activity, RU/l 10.29±0.28** 15.37±0.29 

Urease activity, 
μmol/min/l 

9.56±0.37** 4.37±0.15 

Dysbiosis degree 3.25 1.00 

Note. * probability of change (p <0.01) compared to the control 

** probability of change (p <0.05) compared to control 

 

Table 3. Time course of indicators of the studied parameters after the treatment, (M ± m) 

Indicators  Before treatment  After treatment  

HI  2.39±0.17 1.70±0.05* 

РМА 47.98± 3.47 36.95±2.49** 

sIgA , mg/l 92.62±2.44 106.60±2.19* 

Lysozyme activity, RU/l 10.29 ± 0.27 12.41±0.13* 

Urease activity, μmol/min/l 9.56±0.37 6.94±0.15 

Dysbiosis degree, units 3.25 1.96 
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