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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 50.5043.5 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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XAPAKTEPUCTUKA KNIUHUYECKUX N MUKPOBUOJIOTMYECKUX MOKA3ATENEA NONOCTU PTA Y NALUEHTOB
C NAPOJOHTUTOM U TUMOTUPEO3OM HA ®OHE KOMMJIEKCHOW TEPANU C NPUMEHEHUEM CUHBUOTUKA

Bymyesa E. 10., I'puropses C. C., Cadnuna C. H., Enosuxosa T. M., Copoxoymosa /I. B.,
Ko3bMmenko A. H., MakepoBa H. A., Yaraii A. A., Yepubiena H. JI.

Vpanvckuii eocyoapemeennviii meouyunckuil ynueepcumem, 2. Examepunoype, Poccus

AHHOTAIUA

IIpenmet. MUKpPOOHBIH Meli3ax MOJOCTH PTa MPEICTABISET COOOH BEICOKOUYBCTBUTEIbHYIO HHANKATOPHYIO CHCTEMY, PearupyoLLyio
KaueCTBCHHBIMU M KOJINYECTBEHHBIMH C/IBUTAMU HA M3MEHEHHE COCTOSIHHS PA3IMYHBIX OPTraHOB M CHCTEM OpraHW3Ma. YHHKaJIbHas
CIOCOOHOCTh MMUKPOOHOILIEHO3a MTOJIOCTH PTa K CAMOPETYJIALMU U TOJICP/KaHUIO SKOJIOTHYECKOTO PABHOBECHS CO3aeT EPCOHAIbHbIN
TIpouITb 310POBBS HHANBUYyyMa U IPEJIIIoIaracT JOMOJIHEHHE CXeMBI HEOOXOIMMOTO0 JIeUEHHsI CBOEBPEMEHHOI KOppeKInelt MUKpOOHo-
LICHO3a [P Pa3JIMYHbIX CTOMATOJIOTHYECKHX U COMAaTHYECKHX 3a0oeBanusx. JlaHHbIN MOAX0] 00€CIeunBaCT MPOTEKTUBHBIN 3 dexT
B OTHOLICHUH POCTA yCIOBHO-ITATOT€HHBIX OAKTEpHii, MOBHIMIAsi KAYECTBO TEPAIMU M COKpAIIasi CPOKH BBI3TOPOBICHNUS MAlUCHTOB.

Ileab — OLEHUTh AMHAMUKY U3MEHEHUH KIMHUYECKUX U MHKPOOMOIOTHYECKUX MoKa3areneil moiocTu pra y NalleHToB ¢ mapo-
JOHTHTUTOM U THIOTHPEO30M Ha ()OHE KOMIUIEKCHOH Tepanuy ¢ IpUMEHSHHEM CHHOMOTHKA «MaKcmiaky.

Marepuana u Metoasl. Ha kagenpe TeparneBTHYECKON CTOMATONIOTHH M MPOIEAEBTUKN CTOMATONIOTHYECKHX 3aboneBannii YIMY
B nieprox ¢ 2017 1. mo 2021 . Oblia BHINOTHEHA OI[EHKAa MUKPOOHOIOTHYECKOTO COCTOSHHUS MOJIOCTH pTa 50 manueHToB B Bo3pacte ot 44
10 59 51eT ¢ XpOHWYECKUM I'eHepaln30BaHHBIM apoAgoHTUTOM cpequeit crenenu TsokecTH (XITICC). Cpennuii Bo3pacT o6cae10BaHHbBIX
cocrasma 50,50+3,5 net. ChopmupoBaHo 1Be rpynnsl: ocHOBHasA (30 MarueHToB ¢ 3a00JIeBaHUEM «IEPBUYHBIN THIIOTHPEO3), TOIY-
YaIOLIUX FOPMOHAIBHYIO TEPAIUIo0) U rpynmna cpaBHeHus (20 manuenTtoB). OO0mmas Tepanus MayeHTaM OCHOBHOM IpyINIlbl Ha3HaYanIach
BPaYOM-9HJOKPHHOJIOTOM B COOTBETCTBHU ¢ (pa30i, cTa/iell U CTEIIeHbI0 TSHKEeCTH 3a00neBaHus. BeceM manuenTam B X0/1e NCCIEeT0BAHHS
OBLJIO NMPOBEJICHO KOMIUIEKCHOE KIMHUKO-JIa00paTOpHOE UCCIICIOBAHKE JI0, B TIPOLIECCE H MOCIIE JICYEHUS, CAaHALUS MOJIOCTH PTa U Kype
KOMITIEKCHOH Teparuy MapoJOHTHTA COIIACHO KIMHHUYECKHM peKoMeHAanusaM. [t KOppeKIuu MUKPOOHOTEI HCIOJIB30BaH IIPOONOTHK
C cozlepyKaHMeM aKTHBHBIX BellecTB (nopuin3ar npoduotndeckux o6akrepuil) — 4,5%109 KOE (xonmonueoOpasyromias exunuma): Lac-
tobacillus elveticus, lactis, rhamnosus, plantarum, casei; Bifidobacterium longum, breve, bifidum; Sreptococcus thermophilus.

Pesyabrarsl. [Ipn aHamn3e MUKpOOHOIIEHO3a B TIOJIOCTH PTA MALUEHTOB C IEPBUYHBIM THIIOTHPEO30M BBISIBIEHO H3MEHEHUE BUIO-
BOTO U KOJINYECTBEHHOTO COCTaBa MUKPOOPTAaHU3MOB IIOJIOCTH PTa.

BbIiBoabl. BritoueHne B MPOTOKOI JICYSHUST CTOMATONIOTHYECKUX 3a00JIeBaHUIl CBOEBPEMEHHOM IMAarHOCTUKU M KOPPEKIUHU JHC-
OMOTHYECKNX M3MEHEHUH B ITOJIOCTH PTa ITO3BOJHT BRIOpATh Hanboee afeKBaTHYIO TAKTHKY MEIUIIMHCKOH TOMOIIH.

KiroueBble ciioBa: Mukpobuoma nonocmu pma, MUKpOOUOIOSUYECKAs OYeHKA, SUNOMUPEO3, CUHOUOMUK, HOPMOOUOM, NAPOOOHMUM
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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), PMA (modified by C. Parma,
1960), bleeding index (Miihlleman, 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° C) 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 p < 0.05. True dif-
ferences for smaller groups are defined by Mann-Whitney
test. The linear relationship between two variables is
determined by Pearson y2-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).

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

Puc. 1. KnuHu4eckue nposgneHus 8 nosocmu
pmay nayueHmos nepgoli epynnei

1,8 - . —
1,6 d T T ——
14 b —————
124" R T
1 - e e
@ Original
0,8 -
_______ E Day 14
0,6 -
& Month 3

0,4

Main group

Comparison group

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

Puc. 2. JuHamuka uameHeHul uHOeKca
kposomoyusocmu no Muhlemann (eduHuyel)

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

Tabn. 1. Cmamucmuyeckue napamempesl a3pobH020
cnekmpa Mukpobuoma nosocmu pma

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-a 7.99+0.03 2.14+0.3
S.haemolyticus-p 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, p < 0.05
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Table 2
Statistics of aerobe communities in microbiome
of the oral cavity before and after treatment

Tabn. 2. Cmamucmuyeckue napamempsl a3pobHo20 cnekmpa

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

Conclusions

MUKpOGUOMA N070CMU pma 00 U NOCAE AEveHUs In patients with hypothyroidism, there were found

Microorganisms Before treatment | After treatment qu_alitat.ive anq quantitative Cha.nges in the oral CaVi.ty
- — microbiocenosis as the result of increased total bacterial
S-epidermidis 4.7120.02 3.65+0.02 load, reduction in the number of obligate microorgan-
S.aureus 3.66+0.14 2.66+0.14 isms and increasing number of opportunistic pathogens.
S.piogenes 6.120.1 31201 The findings suggest thaF the use of synblqtlc in .th.e
complex therapy of generalized moderate periodontitis
S.anhaemolyticus 7.2+0.02 12.2+0.02 can benefit the oral cavity, improve the clinical fea-
S.saprophiticus 5 1240.02 4.3240.02 tures .of periodontal t.issues in p_atient.s of bgth groups,
- contribute to improving oral microbiol indicators and
S.haemolyticus-a 7.99+0.03 4.19+0.03 establish the increase in treatment efficacy of generalized
S.haemolyticus-p 9.32+0.03 5.46+0.03 moderate periodontitis by 40% in the first group and by
Bacteroid 152001 5 155001 45% in the other one. Timely diagnostics and correction
acteroldes T : i of disbiotic changes in the oral cavity will allow to select
Veilonella 3.15+0.14 2.05+0.14 the most appropriate dental treatment strategy.
Lactobacillus 9.41+0.02 6.41+0.02
Candida 3.10+0.11 2.10+0.11
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