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CLINICAL AND MICROBIOLOGICAL CHARACTERISTICS OF ORAL CAVITY IN PATIENTS WITH PERIODONTITIS 
AND HYPOTHYROIDISM ON THE BACKGROUND OF COMPLEX THERAPY WITH INCLUSION OF SYNBIOTIC 
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Kozmenko A.N., Makerova N.A., Chagai A.A., Chernjisheva N.D.
	 Ural State Medical University, Ekaterinburg, Russia

Annotation 
Subject. Microbial landscape of the oral cavity is a highly sensitive systemic indicator reacting to changes in different body organs 

and systems by qualitative and quantitative shifts. The unique ability of microbiocenosis of the oral cavity to self-regulate and maintain 
the ecological balance creates a personal health profile of an individual and assumes that a timely correction of microbiocenosis shall 
be added to required treatment patterns for various dental and somatic diseases. This approach ensures the protective effect of growth 
of opportunistic pathogenic bacteria improving quality of therapy and patient recovery time. 

Objectives. To study dynamics of clinical and microbiological changes in the oral cavity in patients with periodontitis and hypo‑
thyroidism on the background of complex therapy with inclusion of synbiotic Maxilac.

Materials and methods. Based in the Ural State Medical University Department of Therapeutic Dentistry and Propedeutics of 
Dental Decease, the study of oral microbiology was carried out on 50 generalized moderate periodontitis patients aged 44 to 59 years 
during the period from 2017 to 2021. The average age of the subjects was 50.50±3.5 years. Two groups were formed: the main group 
(30 patients with “primary hypothyroidism” receiving hormone therapy) and the comparison group (20 patients). The patients in the 
main group were prescribed general therapy by the endocrinologist based on the phase, stage and the severity of the disease. During 
examination all patients underwent the complex clinical and laboratory evaluation before treatment, in its course and after it, as well 
they were subjected to full mouth debridement and the course of the complex periodontal therapy in accordance with clinical recom‑
mendations. Microbiota was corrected by active ingredient probiotic (lyophilized probiotic bacteria) — 4.5*109 CFU (colony-forming 
unit): Lactobacillus elveticus, lactis, rhamnosus, plantarum, casei; Bifidobacterium longum, breve, bifidum; Sreptococcus thermophilus.

Results. The study of microbiocenosis of the oral cavity of patients with primary hypothyroidism demonstrated changes in species 
and the number of microorganisms in the oral cavity. 

Conclusions. Timely diagnostics and correction of disbiotic changes included in the dental treatment protocol will allow to select 
the most appropriate dental treatment strategy.  
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ХАРАКТЕРИСТИКА КЛИНИЧЕСКИХ И МИКРОБИОЛОГИЧЕСКИХ ПОКАЗАТЕЛЕЙ ПОЛОСТИ РТА У ПАЦИЕНТОВ 
С  ПАРОДОНТИТОМ И ГИПОТИРЕОЗОМ НА ФОНЕ КОМПЛЕКСНОЙ ТЕРАПИИ С ПРИМЕНЕНИЕМ СИНБИОТИКА  

Бушуева Е. Ю., Григорьев С. С., Саблина С. Н., Еловикова Т. М., Сорокоумова Д.  В., 
Козьменко А. Н., Макерова Н. А., Чагай А. А., Чернышева Н. Д.
	 Уральский государственный медицинский университет, г. Екатеринбург, Россия

Аннотация
Предмет. Микробный пейзаж полости рта представляет собой высокочувствительную индикаторную систему, реагирующую 

качественными и количественными сдвигами на изменение состояния различных органов и систем организма. Уникальная 
способность микробиоценоза полости рта к саморегуляции и поддержанию экологического равновесия создает персональный 
профиль здоровья индивидуума и предполагает дополнение схемы необходимого лечения своевременной коррекцией микробио‑
ценоза при различных стоматологических и соматических заболеваниях. Данный подход обеспечивает протективный эффект 
в отношении роста условно-патогенных бактерий, повышая качество терапии и сокращая сроки выздоровления пациентов. 

Цель — оценить динамику изменений клинических и микробиологических показателей полости рта у пациентов с паро‑
донтититом и гипотиреозом на фоне комплексной терапии с применением синбиотика «Максилак».

Материал и методы. На кафедре терапевтической стоматологии и пропедевтики стоматологических заболеваний УГМУ 
в период с 2017 г. по 2021 г.  была выполнена оценка микробиологического состояния полости рта 50 пациентов в возрасте от 44 
до 59 лет с хроническим генерализованным пародонтитом средней степени тяжести (ХГПСС). Средний возраст обследованных 
составил 50,50±3,5 лет. Сформировано две группы: основная (30 пациентов с заболеванием «первичный гипотиреоз», полу‑
чающих гормональную терапию) и группа сравнения (20 пациентов). Общая терапия пациентам основной группы назначалась 
врачом-эндокринологом в соответствии с фазой, стадией и степенью тяжести заболевания. Всем пациентам в ходе исследования 
было проведено комплексное клинико-лабораторное исследование до, в процессе и после лечения, санация полости рта и курс 
комплексной терапии пародонтита согласно клиническим рекомендациям. Для коррекции микробиоты использован пробиотик 
с содержанием активных веществ (лиофилизат пробиотических бактерий) — 4,5*109 КОЕ (колониеобразующая единица): Lac‑
tobacillus elveticus, lactis, rhamnosus, plantarum, casei; Bifidobacterium longum, breve, bifidum; Sreptococcus thermophilus.

Результаты. При анализе микробиоценоза в полости рта пациентов с первичным гипотиреозом выявлено изменение видо‑
вого и количественного состава микроорганизмов полости рта. 

Выводы. Включение в протокол лечения стоматологических заболеваний своевременной диагностики и коррекции дис‑
биотических изменений в полости рта позволит выбрать наиболее адекватную тактику медицинской помощи.

Ключевые слова: микробиота полости рта, микробиологическая оценка, гипотиреоз, синбиотик, нормобиом, пародонтит
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Introduction
The human oral microbiom consists of more than 700 

procaryotes which form complex communities and exist 
in dynamic equilibrium presenting a highly sensitive 
systemic indicator reacting to changes in the total body 
by qualitative and quantitative shifts. Like every other 
ecosystem, oral microbiocenosis is able to self-regulate, 
maintain the ecological balance, while being resistant to 
impacts of various environmental factors. Varying within 
narrow limits, the qualitative and quantitative composi‑
tion of the microbial landscape of the oral cavity is rather 
stable [3, 14, 16, 21, 22, 26].

The oral microbiota is affected by numerous factors: 
somatic status of a patient, inadequate nutrition, stress, 
low physical activity. Microbiota changes and decrease in 
its species are associated with the increased risk of some 
pathologies. There is a proven link between microbiom 
disorder and allergic, autoimmune, cardiovascular dis‑
eases and even mental disorders [6, 7, 9-20, 25].

The complex approach to treatment of the oral cavity 
is considered a top priority in modern times. Therefore, 
correction of microbiocenosis of the oral cavity in indi‑
viduals with various dental diseases is the necessary 
addition to the treatment regime providing the protective 
effect on the growth of opportunistic pathogenic bac‑
teria. Thus, special attention shall be paid to the use of 
directed biocorrection drugs with strains of members of 
the normal microbiota with high antagonistic, fermenta‑
tive and immuneboosting properties as active ingredients 
[4, 8, 10-13, 15, 18, 27].

The interest of the scientific community in correc‑
tion of oral microbiome is actively maintained assuming 
multiple diversified researches, effective use of probiotics 
for treatment and prophylaxis of different diseases [1, 2, 
5, 18, 23, 24]. 

Thus, Streptococcus sp. as probiotic commensal is 
defined by its ability to mitigate the periodontopathogen 
activity of Porphyromonas gingivalis; Streptococcus gor‑
donii is defined by its ability to mitigate and modulate 
the inflammatory signaling triggered by Porphyromonas 
gingivalis; and Streptococcus cristatus is defined by its 
ability to alter the expression of virulent genes of Por‑
phyromonas gingivalis [34, 35].

Objectives
To study dynamics of clinical and microbiological 

changes in the oral cavity of patients with periodon‑
titis and hypothyroidism on the background of complex 
therapy with inclusion of synbiotic Maxilac.

Materials and methods
The single-center controlled clinical research was 

conducted at the Ural State Medical University Depart‑
ment of Therapeutic Dentistry and Propedeutics of Dental 
Decease during the period from 2017 to 2021. Microbio‑
logical assessment of the oral cavity was performed on 

50 generalized moderate periodontitis patients aged 44 to 
59 years. The average age of the subjects was 50.50±3.5 
years. Two groups were formed: the main group (30 
patients with “primary hypothyroidism” receiving hor‑
mone therapy) and the comparison group (20 patients). 

The patients included in the study were examined 
by primary techniques (collection of complaints, his‑
tory and diseases, external and dental examinations) and 
supplementary methods (index assessment of the oral 
cavity, sialometry, microbiology studies). The results of 
the research were included in outpatient dental records. 
The dental status of patients with generalized moderate 
periodontitis was assessed using oral hygiene index score 
(Green-Vermillion, 1964), РМА (modified by C. Parma, 
1960), bleeding index (Mühlleman, 1971, modified by 
Cowell, 1975), periodontal index (Russel, 1956). A clin‑
ical trial was performed on all study participants before 
treatment and after 14 days with follow-ups (check-ups) 
in 1, 3 and 6 months. The patients in the main group 
were prescribed general therapy by the endocrinologist 
based on the phase, stage and the severity of the disease. 
During examination all patients underwent the complex 
clinical and laboratory evaluation before treatment, in 
its course and after it, as well they were subjected to 
full mouth debridement and the course of the complex 
periodontal therapy in accordance with clinical recom‑
mendations [6-11]. 

Samples for microbiological assessment were 
obtained from mucosa of cheeks, lips, hard palate and 
tongue. Swap tips were immersed in tubes with trans‑
ported medium and submitted to the microbiological 
laboratory for analysis not later than two hours after 
the collection of samples. The original-form samples 
were studied using microscopy to get the general under‑
standing of microbiota with successive tenfold dilutions 
made in the enrichment broth [13-16]. When diluted, 
samples were drop plated using selective and differential 
media. Samples were taken before and after the probiotic 
course [21-26].

Microbiota was corrected by active ingredient pro‑
biotic (lyophilized probiotic bacteria) — 4.5*109 CFU 
(colony-forming unit): Lactobacillus elveticus, lactis, 
rhamnosus, plantarum, casei; Bifidobacterium longum, 
breve, bifidum; Sreptococcus thermophilus. 

Drug preparation: dissolve the content of a capsule 
into 0.5 glass of warm boiled water (t 35–37° С) and stir 
vigorously. Keep small portions of the prepared solution 
in the mouth for 40-60 seconds, then swallow. Use the 
solution for a total of 8–10 minutes. Take the medicine 
on the empty stomach about 20 minutes before a meal, 
once per day, in the 14-day course. 

Two weeks before the examination and during the 
observation period the patients did not undergo antibac‑
terial therapy or use antibacterial oral hygiene products.

Statistical analysis of findings, graphs and tables are 
done with Microsoft Windows XP AMD Athlon 2 pro‑
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cessor PC using Microsoft Excel 2010 spreadsheet pro‑
gram, Statistica 6.0 software package. The quantitative 
data are presented in the form of arithmetic means (M), 
the standard error of the mean (m). Reliability of the 
difference score is estimated by Student’s t-distribution. 
Difference estimations are precise at р < 0.05. True dif‑
ferences for smaller groups are defined by Mann-Whitney 
test. The linear relationship between two variables is 
determined by Pearson χ2-test.

Results and discussions
The patients complained of dry mouth and discom‑

fort. Visual examination established dry skin with whitish 
appearance and red pigment vermilion, accentuated skin 
markings, severe nosolabial folds. Examination of the 
oral cavity identified the swelling, oral mucosa and 
tongue appeared cyanotic, there were teeth imprints 
inside cheeks and both sides of the tongue. Clinical find‑
ings of the dental examination identified DMF index in 
the patients of the research group scoring 17.4 ± 2.1. 
F-component of the DMF index was dominant. The 
calculated values of the simplified oral hygiene index 
evidenced satisfactory outcomes for all patients scoring 
1.75±0.25. Bleeding index of Muhlemann showed a 
score of 1.7±0.15. Periodontal tissue damage was found 
in 100% cases – generalized moderate periodontitis with 
periodontal index score of 3.8±0.9 (Fig. 1).

As evidenced by dynamics of the clinical indices, oral 
cavity health improved in the patients of both groups; 
the graph shows the change in bleeding index scores 
described by Muhlemann (Fig. 2).

The study of microbiocenosis of the oral cavity in 
patients with primary hypothyroidism (the main group) 
demonstrated changes in species and the number of 
microorganisms – the bacterial load was increased by 
64%. High-frequency indicators of obligate normobiota 
Lactobacterium, fungi of the genus Candida were deter‑
mined. Additionally, other types of obligate bacteria  – 
epidermidis (Staph.epidermidis), anaerobic bacteria 
(Bacteroides, Veilonella, Clostridium) – were found in 
70% of the subjects; while frequency of non-hemolytic 
streptococci (S.anhaemolyticus) was low. It  should 
be noted that such opportunistic pathogens as Staph.
aureus, Staph.piogenes, Staph.saprophiticus rapidly grew 
(Table  1).

Microbiota of the oral cavity in the patients of the 
comparison group was uniform assuming that it would be 
possible to maintain well-balanced bacterial populations.

A beneficial effect of the performed treatment is indi‑
cated by formation of normal microbiocenosis of the oral 
cavity in patients with primary hypothyroidism receiving 
hormone therapy. In the oral cavity, protective stabiliza‑
tion is evidenced by reduction of opportunistic patho‑
gens, increase in normobiotic component suggesting the 
need for inclusion of probiotics in the complex treatment 
(Table 2).

Table 1 
Statistics of aerobe communities in microbiome of the oral cavity

Табл. 1. Статистические параметры аэробного 
спектра микробиома полости рта  

Microorganisms Main group Comparison group 

S.epidermidis 4.71±0.02* 1.71±0.02

S.aureus 3.66±0.14* 0

S.piogenes 6.1±0.1* 0

S.anhaemolyticus 7.2±0.02* 12.2±0.02

S.saprophiticus 5.12±0.02* 1.71±0.4

S.haemolyticus-α 7.99±0.03 2.14±0.3

S.haemolyticus-β 9.32±0.03* 0

Bacteroides 7.15±0.01* 0

Veilonella 3.15±0.14* 0

Lactobacillus 9.41±0.02 6.44±0.5

Candida 3.10±0.11 1.71±0.4

* – a statistically significant difference between the main 
group and the comparison group, р < 0.05

Fig. 1. Clinical manifestations in the oral 
cavity in patients in the first group

Рис. 1. Клинические проявления в полости 
рта у пациентов первой группы

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 2. Change in bleeding index scores (Muhlemann, units)  

   Рис. 2. Динамика изменений индекса кровоточивости по Muhlemann (единицы)  
    

The study of microbiocenosis of the oral cavity in patients with primary hypothyroidism (the 

main group) demonstrated changes in species and the number of microorganisms – the 

bacterial load was increased by 64%. High-frequency indicators of obligate normobiota 

Lactobacterium, fungi of the genus Candida were determined. Additionally, other types of 

obligate bacteria – epidermidis (Staph.epidermidis), anaerobic bacteria (Bacteroides, 

Veilonella, Clostridium) – were found in 70% of the subjects; while frequency of non-

hemolytic streptococci (S.anhaemolyticus) was low. It should be noted that such opportunistic 

pathogens as Staph.aureus, Staph.piogenes, Staph.saprophiticus rapidly grew (Table 1). 

Microbiota of the oral cavity in the patients of the comparison group was uniform assuming 

that it would be possible to maintain well-balanced bacterial populations. 

 

Table 1. Statistics of aerobe communities in microbiome of the oral cavity  
Таблица 1. Результаты микробиологического исследования g/мл (M±m)  

Microorganisms Main group Comparison group  

S.epidermidis 4.71±0.02* 1.71±±0.02 

S.aureus 3.66±0.14* 0 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

1,8

основная группа
группа 

сравнения

исходное значение

14 дней

3 месяца

Original  

Day 14 

Month 3 

Main group 
Comparison group 

Fig. 2. Change in bleeding index scores (Muhlemann, units) 
Рис. 2. Динамика изменений индекса 

кровоточивости по Muhlemann (единицы)  
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Table 2 
 Statistics of aerobe communities in microbiome 

of  the oral cavity before and after treatment

Табл. 2. Статистические параметры аэробного спектра 
микробиома полости рта до и после лечения

Microorganisms Before treatment After treatment

S.epidermidis 4.71±0.02 3.65±0.02

S.aureus 3.66±0.14 2.66±0.14

S.piogenes 6.1±0.1 3.1±0.1

S.anhaemolyticus 7.2±0.02 12.2±0.02

S.saprophiticus 5.12±0.02 4.32±0.02

S.haemolyticus-α 7.99±0.03 4.19±0.03

S.haemolyticus-β 9.32±0.03 5.46±0.03

Bacteroides 7.15±0.01 2.15±0.01

Veilonella 3.15±0.14 2.05±0.14

Lactobacillus 9.41±0.02 6.41±0.02

Candida 3.10±0.11 2.10±0.11

No side effects were noted for the patients of the main 
group during examination and observation.

Conclusions
In patients with hypothyroidism, there were found 

qualitative and quantitative changes in the oral cavity 
microbiocenosis as the result of increased total bacterial 
load, reduction in the number of obligate microorgan‑
isms and increasing number of opportunistic pathogens.

The findings suggest that the use of synbiotic in the 
complex therapy of generalized moderate periodontitis 
can benefit the oral cavity, improve the clinical fea‑
tures of periodontal tissues in patients of both groups, 
contribute to improving oral microbiol indicators and 
establish the increase in treatment efficacy of generalized 
moderate periodontitis by 40% in the first group and by 
45% in the other one. Timely diagnostics and correction 
of disbiotic changes in the oral cavity will allow to select 
the most appropriate dental treatment strategy.
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