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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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РЕЗЮМЕ 

ФИЗИЧЕСКОЕ РАЗВИТИЕ КАК ЗАЛОГ УСПЕШНО-
ГО ФОРМИРОВАНИЯ РЕПРОДУКТИВНОГО ПО-
ТЕНЦИАЛА

1Дынник В.А., 2Дынник А.А., 1Гавенко А.А., 
1Верхошанова О.Г.

1гу «институт охраны здоровья детей и подростков на-
циональной академии медицинских наук украины»; 2Харь-
ковский национальный медицинский университет Моз 
украины

Цель исследования - определение особенностей физи-
ческого и полового развития пациенток с нарушениями 
менструального цикла при мониторировании.

Оценивалось физическое и половое развитие 497 паци-
енток с аномальными маточными кровотечениями (АМК 
ПП) и 677 - с гипоменструальным синдромом (ГМС), в 
возрасте 10-18 лет, находящихся на лечении в период 
1997-2002 гг. и 2010-2016 гг. Данные сравнивались с ре-
зультатами эпидемиологических исследований популя-
ции школьниц Харьковского региона.

Мониторинг физического развития больных с наруше-
ниями менструальной функции (НМФ) показал значи-
тельное его ухудшение за последние годы. У современных 
девочек с НМФ дисгармоничность физического развития 
регистрировалась практически у каждой второй, что до-
стоверно чаще, чем в популяции и по отношению к паци-
енткам, обследованным 15-20 лет назад (р<0,001-0,0001). 

Отклонения в половом развитии регистрировались бо-
лее чем у половины пациенток с НМФ. Причем его опе-
режение значительно чаще регистрировалось при АМК 
ПП, а отставание - при гипоменструальном синдроме. 
Для АМК ПП более характерным было раннее менархе, 
при ГМС – позднее.

Физическое развитие девочек можно рассматривать 
как «маркер» состояния их здоровья, индикатор прогноза 
становления репродуктивного потенциала и фертильно-
сти в будущем. 

reziume

fizikuri ganviTareba, rogorc reproduqciuli 
potencialis formirebis warmatebis winapiroba

1v.diniki, 2a.diniki, 1a.gavenko, 1o.verxoSanova

1ukrainis medicinis mecnierebaTa erovnuli aka-
demiis bavSvTa da mozardTa janmrTelobis dac-
vis instituti; 2xarkovis erovnuli samedicino 
universiteti, ukraina

kvlevis mizans warmoadgenda menstrualuri cik-
lis darRvevebis mqone pacientebis fizikuri da 
sqesobrivi momwifebis Taviseburebebis gansazRvra. 
Sefasebulia saSvilosnodan anomaluri sisxl-
denebis mqone 497  pacientis (mkurnalobis periodi 
– 1997-2002 ww.) da hipomenstrualuri sindromis 
mqone 10-18 wlis asakis 677  pacientis (mkurnalobis 
periodi – 2010-2016 ww.) fizikuri da sqesobrivi 
ganviTareba. monacemebi Sedarda xarkovis regio-
nis skolis moswavle gogonaTa populaciis epide-
miologiuri kvlevis Sedegebs. 
menstrualuri funqciis darRvevebis mqone pa-

cientebis fizikuri ganviTarebis monitoringiT 
gamovlinda misi mniSvnelovani gauareseba bolo 
wlebis ganmavlobaSi. fizikuri ganviTarebis dis-
harmoniuloba aReniSneboda menstrualuri funq-
ciis darRvevebis mqone yovel meore gogonas, rac 
sarwmunod ufro xSiria, vidre populaciaSi da vi-
dre 15-20 wlis win gamokvleul pacientebSi (р<0,001-
0,0001).  gadaxrebi sqesobriv ganviTarebaSi daregis-
trirda menstrualuri funqciis darRvevebis mqone 
pacientebis naxevarze metSi; amasTan, misi naadreoba 
ufro xSiri iyo saSvilosnodan anomaluri sisxl-
denebis mqone pacientebSi, xolo CamorCena – hi-
pomenstrualuri sindromis dros. saSvilosnodan 
anomaluri sisxldenebis mqone pacientebisaTvis 
ufro damaxasiaTebelia adreuli menarxe, hipomen-
strualuri sindromisTvis ki – gviani. gogonebis 
fizikuri ganviTareba SeiZleba ganxilul iqnas, 
rogorc maTi janmrTelobis “markeri” da indika-
tori reproduqciuli potencialis Camoyalibebis 
da fertilobis prognozisaTvis momavalSi.

OPPORTUNITIES AND PROSPECTS OF MICROBIOLOGICAL DIAGNOSIS 
OF ENT MYCOSIS (REVIEW)

Bezshapochnyy S., Podovzhnii O., Polianska V., Zachepylo S., Fedorchenko V.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The problem of increasing the number of patients with oppor-
tunistic mycotic diseases of various localizations, ENT organs 
in particular, has become acute in recent decades. According to 
Kunelskaya V.Ya. (2019) the share of fungal lesions of the ear 
and upper respiratory tract (URT) in the structure of chronic in-
flammation of these biotopes is currently 22.1%. Among them, 
the share of pharyngomycoses is 50%, otomycoses – 36%, 
laryngomycoses – 7%, fungal lesions of the nose and nasal cavi-
ties – 7% [13,14].

The increase in mycoses is due to the increase in the number 
and influence of exogenous and endogenous risk factors for their 
development, which lead to the suppression of the mechanisms 
of specific and nonspecific antifungal protection of the mac-
roorganism. Decreased activity of the colonization resistance 
components of the ENT organs leads to the pathogenic potential 
realization in the main mycoses pathogens of the upper respira-
tory tract and ear. The dominant pathogens in the development 
of fungal lesions of the ENT organs are: opportunistic fungi of 
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the genera Aspergillus, Penicillium, Mucor and yeast-like fungi 
of the genus candida, which are characterized by low levels of 
pathogenicity. In addition, they are part of the indigenous micro-
flora of the macroorganism. Mycelial micromycetes are wide-
spread in nature, but only under certain conditions can acquire 
pathogenic properties and cause damage to human organs and 
systems. The increase in the frequency and significance of op-
portunistic fungal diseases of the ENT organs is primarily asso-
ciated with an increase in the number of immunocompromised 
patients. This is facilitated by long-term use of drugs (antibi-
otics, steroid hormones, cytostatics, etc.), which leads to a de-
crease in the immune resources of the macroorganism, as well 
as an increase in the number of diseases resulting in secondary 
immune deficiency (endocrinopathy, cancer, AIDS, gastrointes-
tinal tract pathology, dysbiosis, etc.) In addition, the increase in 
the percentage of patients with opportunistic mycoses is associ-
ated with the widespread introduction of invasive methods of 
diagnosis and treatment [4,11,13,24,26,28,34,39].

The diagnostic problem of opportunistic fungal infections in 
otorhinolaryngology is becoming increasingly important and 
has some difficulties, as their clinical manifestations and signs 
don’t have absolutely specific features, especially in immuno-
compromised patients [13,14]. The presence of the main patho-
gens of mycoses of the ENT organs in the test material taken 
from the patient may not always be grounds for diagnosis, be-
cause these microorganisms are components of autochthonous 
and allochthonous normoflora and can contaminate the mucous 
membranes of the upper airways and skin of the external acous-
tic meatus [18,22]. Under these conditions, the quantitative de-
termination of the pathogen is considered as one of the diag-
nostic criteria. Thus, for fungi of the genus candida the main 
diagnostic criteria are the presence of cells in micropreparations 
that are actively vegetating or their filamentous forms – true my-
celium or pseudomycelium, as well as the number of isolated 
pathogens not less than 104 colony-forming units (CFU) / ml. 
For mycelial fungi (genera Aspergillus, Penicillium, Mucor) the 
main diagnostic criterion is the presence of the pathogen in cul-
tural, cytological and histological studies [10,15,18]. 

An important feature of inflammatory diseases of the upper 
respiratory tract and ear is the growing number of lesions caused 
by several pathogens that cause the development of mixed infec-
tions. Mixed infection is a fundamentally new form of infection, 
which does not involve the summation of different monoinfec-
tions, but is determined depending on the numerical ratio of 
pathogenic and opportunistic microorganisms, their interaction 
and activation of some against others. Mixed infection is char-
acterized as a complex process of interaction between two or 
more pathogens and the human body. Complex interactions of 
associate microbes can lead to changes in their biological prop-
erties. Thus, the products of life that synthesize microorgan-
isms of one species can stimulate the growth and reproduction 
of microorganisms of other species – members of the microbial 
community, thereby demonstrating the synergistic nature of the 
interaction. In addition to mutual reinforcement, the interaction 
of microorganisms may be accompanied by the opposite phe-
nomenon – mutual inhibition (antagonism) of growth and repro-
duction. Complex processes of interaction between members of 
microbial communities depend on the conditions of existence 
of pathogens, the characteristics of the habitat and may remain 
constant or change under certain circumstances. Associates are 
able to change not only the biological properties of each other, 
but also their impact on the macroorganism due to its additional 
sensibilities, increased virulence of the pathogen and the forma-

tion of new factors that complicate the course of the disease. 
The formation of such microbial communities can cause a long 
course of inflammation [1,9,15,16]. 

In the structure of mixed infections of the ENT organs, a 
significant role belongs to fungal-bacterial associations, which 
according to various authors, are confirmed microbiologically 
in 26-70% of cases, depending on the habitat and the nature of 
the inflammatory process. [6,16,19,21,25]. More often, associ-
ate bacteria are identified by Staphylococcus aureus, Staphylo-
coccus epidermidis and Pseudomonas aeruginosa [21,25]. The 
frequency of fungal-fungal associations is from 4 to 6% [19,25]. 

Due to the fact that clinical manifestations and signs of fungal 
lesions and mixed infections of ENT organs are not absolutely 
specific, their diagnosis is based on a set of clinical and laborato-
ry examinations, which include patient complaints, anamnesis, 
objective examination, additional research methods and results 
of microscopic, mycological, serological, molecular genetic and 
histological methods [12,29]. 

Material for the study of ear and upper respiratory tract myco-
ses may be pathological secretions from the surface of the mu-
cous membrane of the pharynx, nasal cavity, larynx, pathologi-
cal discharge from the ear (crusts, scales on the walls and lumen 
of the external acoustic meatus and postoperative cavity), and 
pathological contents of the nasal cavities. The material is col-
lected with a sterile swab, then placed in a test tube with sterile 
Sabouraud transport medium. Pathological material taken from 
the patient must be delivered to the laboratory as soon as pos-
sible. Delayed transportation can lead to the death of pathogens 
sensitive to environmental conditions, changes in the number of 
these microorganisms or contamination with secondary micro-
flora [10,22,29]. 

Laboratory diagnosis to determine the etiology of the dis-
ease should begin with a microscopic method, which is based 
on the study of morphological features of micromycetes in the 
test material using different types of microscopy. To determine 
the structural elements of fungi, pathological material is studied 
in native (unpainted) and in stained preparations. At microscopic 
research of native preparations, it is necessary to carry out their 
preliminary enlightenment in a solution of 10% KOH or NaOH. 
In the preparation of stained preparations, the dried smear is fixed 
with a mixture of Nikiforov or Carnoua, 5% solution of chromic 
acid and others. The fixed smear is painted over by various meth-
ods: Gram-Welch, Romanovsky-Giemsa, McManus, Araviysky, 
Ziehl-Neelsen, calcofluor white, etc. [10, 14]. Insufficient informa-
tiveness of the microscopic method, which may be caused by low 
sensitivity and inability to identify the pathogen due to changes in 
the characteristic morphology of the pathogen under the influence 
of environmental factors and antimicrobials agents, necessitates the 
use of the mycological method. 

The purpose of the mycological method of diagnosis is to 
isolate a pure culture of the pathogen and its identification. To 
solve these problems, it is initially conducted the microscopy 
of pathological material with subsequent seeding on nutrient 
media: Sabouraud agar, beer wort, meat-peptone glucose broth, 
Sabouraud broth, Czapek and Francis medium, wort agar, corn, 
rice, potato agar, chromogen CHROM agar and others. It is done 
to study the biological (morphological, tinctorial and cultural) 
properties of microorganisms, as well as to determine the sensi-
tivity to antifungal medicines. Adding to the media of antibac-
terial antibiotics – gentamicin, chloramphenicol, rarely strepto-
mycin and penicillin makes these media selective and protects 
primary crops from bacterial germination [10,22]. Incubation of 
crops is carried out in a thermostat at a temperature of 22-25 ℃, 
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which is optimal for the growth of most species of fungi. The 
incubation period lasts from 1 to 4 weeks. Macroscopic study 
of the obtained colonies of fungi is carried out on the following 
grounds: evaluate the nature of the surface, margins, their shape 
and consistency, the color of the substrate and air part of the col-
onies. During the growth of the primary culture, it is necessary 
to conduct its microscopic examination every three days from 
the beginning of incubation. Microscopy of selected cultures al-
lows to establish the genus of the pathogen by morphological 
features. Microscopic examination of mycelial fungi determines 
the structure of the mycelium: the color of the hyphae and the 
absence or presence of septa, the nature and frequency of their 
location. The results of macro- and microscopic study of the iso-
lated pure culture are the main in the process of identification of 
molds. In some cases, to establish the type of pathogen (often 
yeast-like fungi) requires the use of special media, as well as the 
study of enzymatic activity of pure culture. The ability of repre-
sentatives of this genus to assimilate and ferment carbohydrates 
is assessed (study results of auxonogram and zymogram). The 
results of such studies are reliable and highly informative, but 
their implementation takes some time, which leads to a delay in 
the start of rational treatment. [22,41]. 

The appearance of identification tablet test systems for bio-
chemical detection of API RapID, CrystalTM in the late twen-
tieth century has simplified and accelerated the process of iden-
tifying bacteria and fungi of the genus Candida [5]. API test 
systems consist of standard biochemical test strips (rows) and 
comprehensive identification databases. Each strip is made of 
plastic, in the holes of which are dry substrates and an indicator. 
The suspension of microorganisms is introduced into each well 
of the strip; after incubation, the results of the study are given 
concerning the change in color of the medium in the well [17]. 
When using these systems, the identification time of microor-
ganisms is reduced to 48 hours, which gives them a significant 
advantage. With increasing frequency of fungal-bacterial asso-
ciations, the use of these systems is appropriate and convenient.

Particular attention should be paid to determine the sensitiv-
ity of fungal pathogens to chemotherapeutic drugs, in cases of 
mixed infection in particular, on which the effectiveness of treat-
ment depends. Extensive and uncontrolled use of antimicrobi-
als leads to the formation of microorganisms resistance to these 
drugs. Therefore, it is advisable to introduce into clinical prac-
tice methods of rapid diagnosis of pathogens to determine the 
sensitivity of microorganisms to antimicrobial drugs, as well as 
the search for alternative treatments that reduce the development 
of resistance to pathogens (probiotics, bacterial lysates, phyto-
preparations, essential oils and their derivatives, etc.) [32, 33]. 

The main traditional methods for determining the antifungal 
susceptibility of fungal infections are disc-diffusion and serial 
dilutions. Disc-diffusion method is widely used to determine the 
sensitivity or resistance of the selected culture of micromycetes 
to antifungals of different chemical groups. The method of serial 
dilutions allows establishing the minimum inhibitory concentra-
tion (MIC) and the minimum fungicidal concentration (MFC) of 
the antifungal agent, which are quantitative indicators of drug 
activity. In recent years in order to determine the sensitivity of 
fungal and bacterial microorganisms to antifungals and antibi-
otics it was used the quantitative diffusion method of E-tests 
(epsilometric) [17]. E-tests are strips of inert plastic on which 
the antimicrobial drug is applied in concentrations that vary in 
a gradient from minimum to maximum. On the reverse side of 
the strip, there is a scale of the corresponding minimum inhibi-
tory concentrations. During the cultivation of a pure culture of 

the pathogen in a Petri dish with a nutrient medium around the 
strip, an elliptical zone of growth retardation of microorganisms 
is formed, which crosses the strip in the place corresponding to 
the MIC. For reliability of results of research, it is recommended 
to use no more than two strips on one Petri dish. ATB strips, 
which are used to quantify the sensitivity of microorganisms to 
antimicrobial drugs (antibiotics and antifungals) in a semi-liquid 
medium, have been widely used. The results of the study are ac-
counted by the presence or absence of microorganisms growth 
in the wells. The use of ATB strips makes it possible to simul-
taneously establish the susceptibility of the pathogen to 25 anti-
fungal drugs and determine the MIC of each of them in 24 hours. 

Today, the solution to the problem of rapid and reliable identi-
fication of fungi and determination of their sensitivity to antifun-
gal drugs is provided by the use of semi-automatic and automat-
ic microbiological analyzers VITEK, VITEK2, Walk Away, etc., 
which are presented in modern bacteriological and mycological 
laboratories in Ukraine. The use of automatic microbiological 
analyzers increases the accuracy of classical phenotypic identi-
fication up to 80% [5,17]. 

Bacteriological analyzer VITEK with computer software, 
containing a special program, consists of two blocks – a device 
for filling and sealing cards, as well as an incubator and reader. 
The tests are performed in plastic cards. After preparing the 
solution from the selected culture, the turbidity of which (the 
number of microorganisms per unit liquid) must be assessed on 
a nephelometer, which is part of the device. The card is filled 
automatically with a vacuum to prevent contamination and un-
even filling of holes, and then the card is hermetically sealed. 
Cards for pathogen identification contain 30 wells with lyophi-
lized biochemical substrates and the necessary reagents. The re-
sult of the interaction of the microorganism with the reagents is 
recorded by the device and evaluated by a computer program. 
Cards for determining the sensitivity to antimicrobial drugs 
consist of 45 wells, which are filled with these drugs of differ-
ent concentrations. The time of identification and determination 
of sensitivity to antimicrobial drugs does not exceed 4-6 hours. 
More advanced is VITEK2, in which the quantity of operations 
is automated [27]. The device contains up to 60 cards, each of 
which has 64 holes, which allows to speed up identification by 
using more biochemical substrates. The device uses a fluores-
cent indicator, and in the case of enzymatic tests – labeled sub-
strate [17,31].

Another system of automated microbiological testing is a 
modern automatic microbiological analyzer Walk Away (Sie-
mens Healthcare Diagnostics), which allows to identify micro-
organisms in 4 hours and determine their sensitivity to more 
than 50 antimicrobial drugs in 4-24 hours. The range of micro-
organisms that can be identified using this analyzer is more than 
360 species. This analyzer uses a fluorescent detection method. 
Identification is based on a system of biotyping of microorgan-
isms by more than 30 reactions simultaneously, which allows 
to ensure a high level of specificity and accuracy of the results.

However, despite a number of advantages listed above, there 
are some disadvantages of automated microorganism identifica-
tion systems. Thus, their use requires mandatory pre-selection 
of pure culture, which lasts 18-24 hours and thus increases the 
duration of the study. Also, when using them, the frequency 
of detection of resistant strains can be reduced due to the slow 
growth of resistant isolates. The results of the studies in most 
of the analyzer data are recorded by comparing the growth of 
microorganisms (or its absence) in the presence of antibiotics 
with control, where there are only microorganisms. Therefore, 
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it is quite difficult to differentiate cells that die from those that 
multiply slowly. In addition, their widespread introduction is 
limited by the impossibility of identifying isolates with atypical 
biochemical properties and high cost of equipment and expen-
ditures on materials. 

Practical health care requires the introduction of more reli-
able, express and accurate methods of detection and identifica-
tion of pathogens of fungal infections, which include the method 
of mass spectrometry [20]. This is a physical method of measur-
ing the ratio of the mass of charged particles of matter (ions) to 
their charge. Instruments that implement this method are called 
mass spectrometers. Examples of mass spectrometers are VI-
TEK MS, MALDI-TOF MS, MALDI Biotyper. The greatest 
clinical significance of mass spectrometry is achieved in the 
analysis of nucleic acids (DNA/RNA) and peptides (proteins). 
Identification of microorganisms is based on the definition of 
a unique set of proteins for each species of microorganisms – 
a kind of «fingerprint» (fingerprinting) of the microorganism, 
«proteomic fingerprinting» [30,35,44]. Identification is carried 
out mainly by ribosomal proteins, which are present in all mi-
croorganisms. The essence of the method is to convert (using 
laser pulses) organic matter of microorganisms into charged 
particles – ions. This process is called ionization. In this case, 
the molecules of the additional substance – the matrix (α-cyano-
4-hydroxycinnamic acid) and the proteins of the microorganism 
under study pass into the gas phase, and the matrix molecules 
interact with the proteins and transfer a positive charge to them. 
The ions obtained as a result of ionization are transferred to the 
gas phase of the vacuum part of the mass spectrometer by means 
of an electric field. In the deep vacuum of the analyzer, the ion-
ized proteins under the influence of an electric field move from 
the ionization source to the detector with accelerations inversely 
proportional to their atomic masses. This is how charged ions 
are sorted by mass (more precisely, in relation to mass to charge, 
m / z) and the time of their flight by a certain distance. After the 
ions hit the detector and subsequent digitization of the result, the 
mass analyzer program estimates the time of flight of particles 
and builds a mass spectrum – a graph on the abscissa that is the 
ratio m / z and on the ordinate – the number of ions registered by 
the detector at a particular time. The obtained mass spectrum is 
compared with the spectra from the database of the mass analyz-
er, and based on information about the masses of characteristic 
proteins is the identification of microorganisms. MALDI-TOF 
MS pathogen identification requires a mass spectrometer, an 
appropriate program and a database. The process of identify-
ing one microorganism takes no more than 2 minutes. The main 
advantages of the MALDI-TOF MS methods are: fast and reli-
able identification of microorganisms, low requirements for staff 
qualifications, no need for special material expenditures, high 
sensitivity (104 – 105 microbial cells), possibility of identifica-
tion of microorganisms of different taxonomic groups (mycelial 
and yeast-like fungi, gram-positive and gram-negative bacte-
ria), high identification speed – 1 min/sample, high accuracy of 
species identification (exceeding 98%), reduction of the cost of 
each study by 12-96 times compared to phenotypic (manual and 
automated) methods [3,5,17,20,31,35].

Directly, the method of mass spectrometry can not be used 
to directly determine the sensitivity of microorganisms to anti-
microbial agents. Identification of the pathogen, determination 
of its sensitivity to antimicrobial medicines (AMM) and their 
MIC is carried out with the participation of hybrid equipment, 
combined with a special program two separate analyzers: mass 
spectrometer (for identification) and automatic bacteriologi-

cal analyzer (to determine the sensitivity of microorganisms to 
AMM and MIC) [5,8,38]. 

In cases where the mycological method can only detect mi-
cromycetes, but not to establish their etiological role in the de-
velopment of the inflammatory process, the application of se-
rological reactions of immunological testing becomes relevant. 
Thus, immunological diagnosis of mycoses of the ENT organs 
in combination with microscopic, mycological and histological 
methods of research can confirm the fungal etiology of the dis-
ease. The reaction of the immunological method is used in two 
directions for the purpose of: detection of antibodies in patient’s 
serum by means of specific diagnostic antigen; determination of 
pathogen antigens using standard diagnostic serum.

To determine the presence of antibodies to fungal antigens in 
the serum of the subjects, traditional and modern serological re-
actions are used: agglutination test (AT), complement fixation 
test (CFT), immunofluorescence assay (IFA), enzyme-linked 
immunosorbent assay (ELISA) and others. For serological con-
firmation of fungal diseases, it is especially important not only 
to detect specific antibodies, but also to determine their quantita-
tive dynamics during the disease. For this purpose, the serum of 
the subject is studied several times: the first time - at the request 
of the patient, the second time - after 7-10 days. Diagnostically 
significant in serological reactions is an increase in antibody ti-
ter in paired serums by 4 times or more [10,22]. 

Immunological diagnostic methods used to identify patho-
gen antigens are represented by latex agglutination test, indi-
rect hemagglutination test, immunofluorescence assay, enzyme-
linked immunosorbent assay, immunoelectrophoresis test, etc.

Both traditional and modern immunological reactions in 
mycology have their drawbacks: low sensitivity and specific-
ity. This is due to the presence of antigens common to certain 
species of fungi, a decrease in the level of antibody production 
in certain categories of patients (immunodeficiency, diabetes, 
chronic diseases, etc.). To increase the informativeness of the 
serological method in the diagnosis of mycoses of the upper re-
spiratory tract and ear, it is recommended to use several reac-
tions simultaneously. Methods of immunological diagnosis are 
constantly being improved, which is due to the emergence of 
new information about the structure of fungal antigens.

New highly effective molecular genetic methods that do not 
require prior isolation of pure culture simplify and improve the 
quality of laboratory diagnosis of mycoses, including ENT or-
gans. The most popular methods include polymerase chain reac-
tion (PCR) and sequencing, which can be attributed to express-
methods [7,42,43]. 

The PCR method is used to detect an infectious agent, if the 
nucleotide sequence of the gene or its fragment, specific only to 
this pathogen, is known. The principle of PCR is based on mul-
tiple copying (amplification) of the studied DNA by the enzyme 
DNA polymerase in vitro, which leads to the rapid accumulation 
of a certain DNA sequence of interest to the researcher, in suf-
ficient quantities necessary for detection. The polymerase chain 
reaction occurs in three stages. The first stage – denaturation of 
double-stranded DNA of the pathogen – takes place at a tem-
perature of 95 °C for 30-40 seconds, resulting in the formation 
of two separate DNA strands. In the second stage (renaturation) 
at a temperature of 50-65 °C hybridization of primers is car-
ried out, that is the formation of double-stranded primer-matrix 
complexes, which initiate DNA synthesis. Primers are synthetic 
oligonucleotides that are complementary to DNA sequences and 
serve as a starting point for its replication. This stage of the reac-
tion lasts 20-60 seconds. The final (third) stage of this reaction 
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- elongation - is characterized by the elongation of complemen-
tary strands of DNA with the participation of the enzyme DNA 
polymerase. This reaction step takes place at a temperature of 
72°C for 20-40 seconds. Copied sections of DNA must be iden-
tified by electrophoresis or other methods [5,17,43]. PCR has a 
high diagnostic sensitivity and is performed quickly. However, 
the high sensitivity of this method may limit its widespread use 
in the diagnosis of mycoses of the ENT organs, as the presence 
of a minimum amount of DNA of the fungus, as a representa-
tive of microbiocenoses of mucous membranes and human skin, 
causes false-positive results. It is also impossible to exclude 
the possibility of contamination of samples during the prepara-
tion and conduct of the study. A significant disadvantage of this 
method is the inability to determine the sensitivity of microor-
ganisms to antimicrobial agents and the level of MIC, as well as 
to assess the viability of the detected pathogen.

The problem of quantification of the pathogen helps to solve 
PCR in real time. This is quantitative real-time PCR, a labo-
ratory method based on standard PCR used to simultaneously 
amplify and quantify a given DNA molecule. The main differ-
ence from typical PCR is that the amount of amplified DNA is 
measured in real time after each amplification cycle. Fluorescent 
dyes and modified oligonucleotides that fluoresce after hybrid-
ization with complementary DNA regions are used for quanti-
fication. Devices equipped with a fluorescent detector are pro-
duced for real-time PCR. The detection procedure is similar to 
classical PCR, but the identification of the PCR product occurs 
as it accumulates. Thus, the fluorescence is amplified with each 
new cycle [8,36,37,40,43]. 

Sequencing is a promising method of identifying different 
types of microorganisms, including new ones. Sanger F. pro-
posed the first concept of sequencing in 1977. The method is 
based on determining the nucleotide sequence of DNA, known 
as the «chain break method». Sanger was awarded the Nobel 
Prize in 1980 for developing this method. Also in 1977, Maxam 
AM and Gilbert WA developed an alternative method called the 
“chemical degradation method.” The need for mass quality and 
rapid sequencing has stimulated the emergence of numerous 
modifications of these methods [8, 42]. The development and 
implementation of PCR, as well as the automation of the main 
stages of «reading» DNA has led to the development of a new 
generation sequencing method (NGS). Its main advantage is the 
ability to repeatedly «read» each DNA molecule, which signifi-
cantly increases the accuracy of genetic changes identification. 
However, this method allows for one start of the device to col-
lect several genomes of microorganisms in the case of isolation 
of their DNA from pure cultures, as well as to determine the spe-
cies composition of the microbiota of a particular biotope. The 
sequencing process on NGS platforms consists of several stages. 
In the first stage, the process of preparing a “library” of DNA is 
performed, which includes fragmentation of DNA by enzymes 
or ultrasound, followed by attachment to these fragments of uni-
versal oligonucleotide adapters of known sequence and indices 
by PCR. Adapters are needed for further amplification of frag-
ments. The second stage is the amplification of each DNA frag-
ment by PCR. The DNA fragment is hybridized to one or two 
primers using an adapter sequence, which are immobilized on a 
solid surface (microsphere or glass chip) and participate in PCR. 
A reaction mixture containing a set of fragments for sequencing 
is passed through the chip. Subsequently, there is an automatic 
step-by-step reading of each nucleotide type and detection of re-
sults. Today, the global market presents various NGS platforms 
from Roche (Switzerland), Illumina (USA), Life technologies 

(USA), which use different technological approaches: sequenc-
ing by synthesis, sequencing by ligation (Sequencing by Oligo-
nucleotide Ligation and Detection) [2, 5, 8]. 

Histological methods remain relevant in the diagnosis of my-
coses of the ENT organs, along with high technologies for patho-
gen identification. With the help of histological examination of 
granulation tissue and removed polyps it is possible to detect 
the pathogen in the tissues of the macroorganism, to study the 
features of their structure and growth. The sections are stained 
with hematoxylin-eosin, according to the method of Van Gizon, 
Gram-Weigert, Grokott- Gomori, Gridley, Shabadash, and oth-
ers. [17, 22, 23, 41]. When stained by the Gram-Weigert method, 
gentian violet and resorcinol-fuchsin or Orth carmine are used. 
Gram-positive microorganisms and fungi of the genus candi-
da are painted in dark blue. Shabadash and Gridley histologi-
cal staining methods are considered more informative because 
they allow to detect polysaccharides of the cell wall of fungi. 
However, when using these methods it is necessary to consider 
the possibility of staining of bacterial microorganisms, because 
polysaccharides are a component of the cell wall of bacteria. In 
addition, they are contained in the cell structure of the macro-
organism. In order to exclude mistaken results and to carry out 
differential diagnosis of fungal pathogens with cellular elements 
of the macroorganism and bacteria, sections stained using these 
methods are compared with sections stained with hematoxylin-
eosin [23]. Coloring by the method of Groccot-Gomori is the im-
pregnation of sections with silver. Fungal structures are painted 
in brown and black. With the help of this method, it is possible 
to detect mycelial fungi of the genera Aspergillus, Penicillium, 
Mucor and yeast-like fungi of the genus candida.

Thus, in the diagnosis of fungal lesions of the ENT organs 
there is a large arsenal of methods nowadays to identify the 
pathogen, quantify it, determine the sensitivity of the pathogen 
to antimicrobial drugs and their MIC, establish the species com-
position of microbial associations, and decipher the genomes of 
new species. The introduction into clinical practice of a set of 
classical and modern diagnostic technologies should become the 
standard for the diagnosis of fungal diseases not only the upper 
respiratory tract and ear, but also other biotopes of the human 
macroorganism.
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SUMMARY

OPPORTUNITIES AND PROSPECTS OF MICROBIO-
LOGICAL DIAGNOSIS OF ENT ORGANS MYCOSES 
(REVIEW)

Bezshapochnyy S., Podovzhnii O., Polianska V., 
Zachepylo S., Fedorchenko V.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The review considers one of the most important problems of 
modern otorhinolaryngology - the diagnosis of opportunistic 
mycoses. Data on the species spectrum of pathogens of oppor-
tunistic mycoses of the ENT organs and their epidemiology are 
presented, the analysis of existing methods of laboratory diag-
nosis of this pathology is given. The solution to the problem of 
rapid and reliable identification of fungi and determination of 
their sensitivity to antifungals is provided by the use of semi-
automatic and automatic microbiological analyzers, as well 
as the use of mass spectrometry. Particular attention is paid to 
modern molecular genetic methods, such as polymerase chain 
reaction, sequencing of a new generation, which in combination 
with classical microbiological methods, make it possible, with 
the highest level of reliability, to identify microorganisms by 
species based on decoding their genomes. It also gives the pos-

sibility to assess the sensitivity of the isolated strains to chemo-
therapeutic drugs using the disco-diffusion method, the method 
of serial dilutions, epsilometric and the use of ATB strips. The 
introduction into clinical practice a set of classical and modern 
diagnostic technologies should become the standard for the di-
agnosis of fungal diseases not only upper respiratory tract and 
ear, but also other biotopes of the macroorganism.

Key words: opportunistic mycoses, ENT organs, diagnosis 
of mycoses.

РЕЗЮМЕ

ВОЗМОЖНОСТИ И ПЕРСПЕКТИВЫ МИКРОБИО-
ЛОГИЧЕСКОЙ ДИАГНОСТИКИ МИКОЗОВ ЛОР-
ОРГАНОВ (ОБЗОР)

Безшапочный С.Б., Подовжний А.Г., Полянская В.П., 
Зачепило С.В., Федорченко В.И.

украинская медицинская стоматологическая академия,  
Полтава, украина

В обзоре рассматривается одна из значимых проблем со-
временной оториноларингологии – диагностика оппорту-
нистических микозов. Указаны данные о видовом спектре 
возбудителей оппортунистических микозов ЛОР-органов 
и их эпидемиологии, изложен анализ существующих мето-
дов лабораторной диагностики данной патологии. Решение 
проблемы быстрой и достоверной идентификации грибов 
и определение их чувствительности к антимикотикам обе-
спечивается применением полуавтоматических и автомати-
ческих микробиологических анализаторов, а также исполь-
зованием метода масс-спектрометрии. Особое внимание 
уделено современным молекулярно-генетическим методам, 
таким как полимеразная цепная реакция, секвенирование 
нового поколения, которые в совокупности с классически-
ми микробиологическими методами, дают возможность с 
самым высоким уровнем достоверности идентифицировать 
микроорганизмы до вида на основании расшифровки их ге-
номов. Оценка чувствительности выделенных штаммов к 
химиотерапевтическим препаратам происходит с помощью 
диско-диффузионного, эпсилометрического и метода серий-
ных разведений, а также использования АТВ стрипов. Вне-
дрение в клиническую практику комплекса классических 
и современных диагностических технологий должно стать 
стандартом диагностики грибковых заболеваний не только 
верхних дыхательных путей и уха, но и других биотопов 
макроорганизма.

reziume

lor-organoTa mikozebis mikrobiologiuri di-
agnostikis SesaZleblobebi da perspeqtivebi (mi-
moxilva)

s.bezSapoCni,  a.podovJni, v. polianskaia, 
s.zaCepilo, v. fedorCenko

ukrainis samedicino stomatologiuri akademia,  
poltava, ukraina

mimoxilvaSi ganxilulia Tanamedrove oto-
rinolaringologiis erT-erTi umniSvnelova-
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nesi problema - oportunistuli mikozebis 
diagnostika. miTiTebulia lor-organoebis 
oportunistuli mikozebis gamomwvevebis saxe-
obaTa speqtris monacemebi da maTi epidemio-
logia, warmodgenilia aRniSnuli paTologiis 
laboratoriuli diagnostikis arsebuli meTo-
debis analizi. sokoebis swrafi da sarwmuno 
identifikaciis problemis gadawyveta da anti-
mikotikebisadmi maTi mgrZnobelobis gansaz-
Rvra uzrunvelyofilia naxevrad avtomaturi da 
avtomaturi mikrobiologiuri analizatorebis 
gamoyenebiT, agreTve mas-speqtrometriis meTodis 
gamoyenebiT. gansakuTrebuli yuradReba eTmoba 
Tanamedrove molekulur-genetikur meTodebs: po-
limerazul jaWvur reaqcias da axali Taobis 

sekvenirebas, romlebic, klasikur mikrobiolo-
giur meTodebTan erTobliobaSi maRali sarw-
munoobiT iZlevian mikroorganizmebis saxeobis 
identificirebis SesaZleblobas, maTi genomebis 
gaSifvris safuZvelze. gamoyofili Stamebis 
qimioTerapiuli preparatebis mimarT mgrZnobe-
lobis Sefaseba SesaZlebelia disko-difuzuri, 
seriuli ganzavebis, epsilometriuli meTodebis 
da ATB stripebis gamoyenebiT. klinikur praqti-
kaSi klasikuri da Tanamedrove sadiagnostiko 
teqnologiebis kompleqsis danergva unda gaxdes 
sokovani daavadebebis diagnostikis standarti 
ara mxolod zeda sasunTqi gzebis da yuris da-
avadebebisaTvis, aramed makroorganizmis sxva 
biotopebisac.

EVALUATION OF THE UKRAINIAN VERSION OF SNOT-22 QUESTIONNAIRE VALIDITY 
FOR ASSESSING THE QUALITY OF LIFE IN PATIENTS 

WITH CHRONIC RHINOSINUSITIS AND NASAL SEPTUM DEVIATION

Shkorbotun Y.

State institution of Science “research and Practical center of Preventive and clinical Medicine
”State Administrative department, department of Miniinvasive Surgery;

Shupyk national Medical Academy of Postgraduate education, department of otolaryngology, Kiev, Ukraine

An important criterion for assessing the condition of patients 
with various types of pathology and for determining the effec-
tiveness of treatment is a change in their quality of life (QoL). 
One of the components of QoL is health related quality of life of 
a person (HRQoL). Particular attention has been recently paid 
to the above-mentioned criterion for assessing the treatment ef-
fectiveness. That is why there were developed several question-
naires aimed at integral assessment of the quality of a patient’s 
life and the impact of a particular pathological process on this 
patient.

One of the most common pathological conditions is chronic 
inflammatory disease of the paranasal sinuses, which is called 
chronic rhinosinusitis. A special urgency of this pathology is 
due to the significant prevalence of chronic rhinosinusitis, which 
reaches 4-15% of the entire adult population [1-3]. This pathol-
ogy is also characterized by a significant impact on the quality of 
life of patients and a significant annual cost of treatment.

The Quality of Life (QoL) structure includes a health-related 
quality of life index that depends on health state and may change 
as a result of the treatment. This index is defined as the differ-
ence between patient’s expectations and experience [4]. The 
QoL system for assessing the quality of life of patients with vari-
ous pathological conditions acquired special development more 
than 20 years ago. At this period there appeared specific ques-
tionnaires which took into account the symptoms of diseases. 

There are many variants of questionnaires evaluating the 
quality of life of patients with diseases of the paranasal sinuses, 
but it is impossible to say with certainty that the results of the 
survey completely match the actual state of quality of life of a 
person [5]. One of the problematic issues is the assessment of 
the patient’s quality of life using sociological tools that allow 
comparing the data obtained in different countries in different 

languages. That happens because language peculiarities can af-
fect the patient’s understanding of the essence of the question and 
thus influence the results of the survey. The development of the 
Ukrainian version of questionnaires for assessing the quality of life 
in various nosology is an urgent task for modern medicine.

One of the world’s most widely recognized and widely used 
questionnaires for assessing the impact of nasal diseases on 
the quality of life is SNOT-22 (sinonasal outcome test 22) [6], 
which is an improved version of SNOT-20. The questions in 
SNOT-22 are aimed at assessing the degree of nasal obstruction 
and detecting disorders in smell and taste function as important 
components of the quality of life of a person [7]. There are some 
studies aimed at assessing the impact of chronic and acute rhi-
nosinusitis and endoscopic rhinosurgery on the quality of life of 
patients using this questionnaire [8,9]. In order to compare sci-
entific data of domestic and foreign researchers, there is a need 
to develop and verify the sensitivity of the Ukrainian version 
of SNOT-22 using the methodology applied by other authors 
[10], i.e. suggest a bilateral translation (English-Ukrainian and 
Ukrainian-English) of the questionnaire to patients with diseases 
of the paranasal sinuses and compare the obtained results with 
already published ones.

The objective of the study was to develop the Ukrainian ver-
sion of SNOT-22 questionnaire and to study its effectiveness 
while evaluating the impact of nasal diseases on quality of life 
of patients.

Material and methods. We developed the Ukrainian ver-
sion of SNOT-22 questionnaire using its bilateral translation 
(English-Ukrainian and Ukrainian-English) by different trans-
lators. Then we identified the original (English) version of the 
questionnaire and the one obtained as a result of the bilateral 
translation [11].


