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evaluation of the oral miCrobiota 
in ent and dental patients 

a b s t R a C t  — The World Health estimates oropharyngeal 
mycosis as the second most common fungal infections 
(40% of all cases). The study of microbiocenoses and 
their role in maintaining health and the development 
of pathology is a complex multifactorial problem which 
includes the study of not only the microbial communities 
themselves but also the components and metabolites of 
microflora as well as their interaction with a macroorganism 
considering personification and social factors. Our 
study was aimed to evaluate possible microbial scenery 
changes using microscopic examination of pharynx and 
oral cavity specimens from patients at departments of 
otolaryngology and dentistry of Polyclinic No. 1 (Tver, 
Russia). The investigation of samples of dorsal surface of 
patients' tongues (503 participants) was carried out between 
January 2018 and October 2020. The selection criterion 
met the patients with the following symptoms: swallowing 
difficulties, feeling of a “lump in the throat”, a sore throat, 
a dry mouth, a burning tongue. Our findings showed the 
persistence of fungal infection of the oral cavity in 68,5% of 
cases with numerous otolaryngological and dental diseases. 
Candida albicans microbial associations with cocci as well 
as combinations with mixed microflora were identified in 
45% of cases. Anatomical and functional aspects of the 
oral cavity account for an interdisciplinary approach to the 
treatment of such patients with a close cooperation between 
otolaryngologists and dentists. .
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mycosis is accompanied by a burning and dry tongue, a 
bad taste in the mouth and discomfort while swallow-
ing. Oral cavity, which determines the state of human 
health, constitutes a comprehensive, unique micro-
ecological system, closely linked both to the internal 
environment of an organism as well as to the external 
one [1, 2]. 

The study of microbiocenoses and their role in 
maintaining health and the development of pathology 
is a complex multifactorial problem which includes 
the study of not only the microbial communities but 
also the components and metabolites of microflora 
as well as their interaction with a macroorganism 
considering personification and social factors. It is 
known that in terms of quantitative and qualitative 
diversity, the oral mucosa is a fairly extensive biotope, 
and bacteria demonstrate specific tropism in relation 
to various anatomical oral cavity surfaces. Teeth, gums, 
gingival fluid, gingival grooves, the mucosa of  the 
tongue, cheeks, hard and soft palates, ducts of salivary 
glands with their saliva have significant differences in 
the microbial communities composition, as well as 
the existence of a separate tonsillar microbiome [3]. 
The oral cavity microbiota determines colonisation 
resistance, local immune resistance and the micro-
ecosystems formation not only of its own biotope, but 
also of the entire gastrointestinal tract, the biotope of 
the broncho-pulmonary system [4].

The purpose of the study was to evaluate possible 
changes of microbial scenery using microscopic exami-
nation of pharynx and oral cavity samples from ENT 
and dental patients. 

m a t e r i a l  a n d  m e t h o d s
 The evaluation of clinical specimens taken from 

the dorsal surface of patients' tongues (503 partici-
pants) was carried out directly in Polyclinic No. 1 of 
Tver State Clinical Hospital No. 7 (Russia), between 
January 2018 and October 2020. Patients for partici-
pation at the research were selected by the following 
complaints: swallowing difficulties, a feeling of a “lump 
in the throat”, a sore throat, a dry mouth, a burning 
tongue. 503 patients took part in the investigation: 
18,84% of them were male and 81,16% were female, 
both in the age between 18 and 80 years old. The 
clinical material from the tongue surface was captured 
on the slide with a sterile cotton, followed by Gram-
staining and a microscopic research. The finding were 

i n t r o d u C t i o n
According to the data, provided by the World 

Health Organisation, one fifth of the world's popula-
tion suffers from various fungal infections, the second 
most common of which (40% of all cases) is oropha-
ryngeal mycosis. Its main causative agent (Candida 
albicans) is an opportunistic microorganism that is 
a part of the normal microflora of the mucosa of the 
gastrointestinal and urogenital tract. Oropharyngeal 
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systematized and processed with the licensed software 
Microsoft Excel 2016.

r e s u l t s  a n d  d i s C u s s i o n
As a result of the microscopic examination of oral 

cavity and pharynx samples in 503 patients mycotic 
mycelium filaments and fungal bodies were detected in 
various amounts in 68,59% (345 patients). A negative 
result of detecting mycotic filaments and mycelium 
was observed in 31,41% (158 patients). Variations in 
the number of fungal bodies also occurred in their 
combination with bacteria (45,72%), among which 
associations of fungi and representatives of the cocco-
diplococcal flora accounted for 20,48% (103 cases), 
and the combination of fungi and representatives 
of mixed flora were found in 22,267% (112 cases). It 
should be noted that a combination of an insignificant 
amount of coccal flora and single elements of the fun-
gus were found in 2,98% (15 cases). Fungal mycelium 
filaments, both single and in the form of myco-bacte-
rial associations were identified in 14,71% (74 cases). 
Individual elements of the fungus and their associa-
tions were detected in 2,98% (15 cases), elements of 
the fungus and their associations — in 25,65% (129 
cases), elements of the fungus + and their associations 
— in 16,30% (82 cases), elements of the fungus +++ 
and their associations — in 8,95% (45 cases), Table 1. 

The outcomes of our research, in 68,5% of all 
cases of various otolaryngological and dental diseases 
revealed the persistence of fungal infection of the oral 
cavity. In 45% there were Candida albicans microbial 
associations with cocci (the genus Streptococcus, the 
genus Staphylococcus) as well as combinations with 
mixed microflora (representatives of the families 
Pseudomonadaceae and Enterobacteriaсеае, the genus 
Corynebacterium, the genus Clostridium, the genus 
Lactobacillus, the genus Rothia, the genus Actinomyces). 
It should be noted that the identified microorganisms 
in conjunction with the anamnesis data, complaints 
and objective examination may indicate various types 
and degrees of oral cavity and oropharynx microbiome 
disorder. The obtained data correspond to the data of 
literature sources on the presence of the phenomena of 
oral cavity and oropharynx microbiome simbiosis and 
commensalism. 

According to the literature, 99% of bacteria exist 
in the form of biofilms attached to the substrate, and 
they are more resistant to the immune system factors 
and antibiotics. The reason for this phenomenon is 
simple - bacteria included into the substrate in the 
form of biofilms acquire qualitatively new properties 
[5]. An interesting fact is that synergistic interactions 
between fungi of the genus Candida albicans and 
commensal streptococci exert an important role in 

Table 1.  Microbial scenery variation of the investigated material

The results of microscopic research % Absolute quantity
Mycelium of the fungus was not revealed 20,67 104
Fungus  mycelium filaments 3,38 17

Funguselements + 11,94 60

Fungus elements ++ 4,57 23

Fungus elements +++ 2,98 15

Insignificant coccal flora, isolated elements of the  fungus 2,98 15

Moderate coccal flora, fungus elements were not detected 2,18 11

Abundant coccal flora, fungus elements were not detected 4,37 22

Abundant coccal-diplococcal flora, fungus elements + 11,54 58

Abundant coccal-diplococcal flora, fungus elements ++ 6,36 32

Abundant coccal-diplococcal flora, fungus elements +++ 2,58 13

Abundant mixed flora, fungus elements were not detected 4,17 21

Abundant mixed flora, fungal mycelium 11,34 57

Abundant mixed flora, fungal elements + 2,19 11

Abundant mixed flora, fungal elements ++ 5,37 27

Abundant mixed flora, fungal elements +++ 3,38 17

Total number of carried out studies 100 503
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the transition of the relationship from commensalism 
to pathogenetic impact on oral mucosa, causing deep 
damage.  At the same time it is important to empha-
size the fact that in this case streptococci grow in close 
contact with the oral mucosa while fungi  grow on the 
bacterial surface [6]. Researchers distinguish resident 
(permanent), additional (transient) and random 
microflora. On the oral mucosa among bacterial 
spectrum prevail microorganisms belonging to the 
genus Streptococcus (S. viridans, S. pyogenes, S. pneumo-
niae, S. oralis), the genus Staphylococcus (S. aureus, S. 
epidermidis, S. hominis), Corynebacterium (С. tubercu-
lostearicum, C. рseudodiphtheriticum, C. aurimucosum, 
C. amycolatum, C. durum, C. afermentaslipophilum, 
C. minutissimum, C. urealyticum, C. propinquum), 
Candida albicans and Actinomyces viscosus are identi-
fied in a single quantity [1, 2, 3]. In the structure of 
palatine tonsils microbial scenery α- and γ-hemolytic 
streptococci (S. parasanguinis, S. mitis, S. salivarius, S. 
Oligofermentans), gram-positive bacteria of the genus 
Rothia (R. mucilaginosa, R. dentocariosa) dominates. 
Among the microorganisms of the genus Actinomyces 
spр. оral and the genus Staphylococcus аureus. There are 
also bacteria belonging to the genus Corynebacterium 
(C. accolens, C. tuberculostearicum) in the biotope of 
tonsils.

With a change in the quantity and quality of 
the resident microflora composition, oral functional 
fullness and anatomic integrity disorders, the residents 
of the transient microflora  actively form etiopatho-
genetic links in the occurance of pathologic processes 
leading to the oral mucosa dysbiosis.  This means that 
the oral microflora, as a highly sensitive indicator, re-
acts with qualitative and quantitative shifts to changes 
in the state of organs and systems of the human body 
as a whole.

C o n C l u s i o n s 
Fungal flora is prevailing in oral cavity area of 

ENT and dental patients, which have to be subjected 
to a specific antifungal therapy to stimulate the growth 
of oral and oropharynx microflora. Due to anatomical 
and functional aspects of the oral cavity and pharynx, 
the search of treatment solutions for such patients 
requires an interdisciplinary approach and a close 
cooperation between otolaryngologists and dentists. 
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