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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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OU3UYECKOE PAZBBUTHE KAK 3AJIOI' YCIIEHIHO-
ro ®OrPMHMPOBAHUA PEINPOAYKTHBHOI'O IIO-
TEHHUAJIA

UTpinnuk B.A., 2IbiHHMK A.A., 'TaBeHKko A.A.,
"Bepxomanosa O.T.

TV «Hncmumym oxpamnst 300p0ogbst demetl u hoopocmkos Ha-

YUOHATLHOU aKademull MeOUYUHCKUX HayKk Yikpaunvly, *Xapo-
i 1 7 i

KOBCKUU  HAYUOHATbHBIUL  Meouyurckuill  yHueepcumem MO3

Vrpaunvt

Lens uccrnenoBanus - onpeneiaeHne 0coOeHHOCTEH Qu3n-
YECKOTO ¥ TOJIOBOTO Pa3BUTHS MAIMEHTOK C HAPYIICHUSIMH
MEHCTPYaIbHOTO IUKJIA TPU MOHUTOPHPOBAHHH.

OneHuBanoch GU3NIECKOE U IMOI0BOE pa3BuTHE 497 mamu-
CHTOK C aHOMAJbHBIMU MaTOYHBIMHU KpoBoTeueHHIMH (AMK
II1) u 677 - ¢ runomenctpyaidbHeiM cuaapoMoM (I'MC), B
Boszpacte 10-18 rer, HaXomAmIMXCS HAa JCUYECHHUH B IMEPHOL
1997-2002 rr. m 2010-2016 rr. /laHHBIE CPaBHUBAIUCH C pe-
3yAbTaTaMH SMHIEMHONOTUIECKHX HCCIEIOBAHUN MOITYJIs-
IIUH ITKOJBHUI] XapbKOBCKOTO PETHOHA.

MOHHTOPUHT (HU3UUECKOTO Pa3BUTHs OOJIBHBIX C HapyIIe-
HUSAMH MeHcTpyanbHOH ¢yHkmmum (HM®) moxazan 3Hauu-
TEIBHOE eT0 yXY/AIICHUE 3a TOCTEJHIE TOABL. Y COBPEMEHHBIX
neBouek ¢ HM® nucrapMoOHUYHOCTH (YU3HUECKOTO Pa3BUTHUS
peructpupoBaiach NpakKTUUECKU y Ka)J0W BTOPOM, 4TO /10-
CTOBEPHO Yallle, YeM B MOIMYISIUH U 110 OTHOIIEHHIO K MaIH-
eHTKaM, o0cienoBaHHBIM 15-20 et Hazan (p<0,001-0,0001).

OTKIIOHEHHA B TIOJIOBOM Pa3BUTUU PETHCTPUPOBAIUCEH 00-
jiee 4eM y nosioBuHbl nanueHtok ¢ HM®. Ilpuuem ero one-
pexeHne 3HauYuTeNbHO 4ale peructpuposasnioch npu AMK
[III, a orcraBaHue - NPH TUIIOMEHCTPYAJIbHOM CHHJIPOME.
Jns AMK IIIT Gonee xapakTepHBIM OBUIO paHHEE MEHapXxe,
mpu 'MC — mo3nnee.

dusnueckoe pa3BUTHE AEBOYEK MOXKHO paccMaTpUBaTh
KaK «MapKep» COCTOSTHHS X 30POBbS, HHIUKATOP MPOTHO32
CTaHOBJICHUSI PETNPOAYKTUBHOTO MOTEHIMAaNa U (HhEepTUIBHO-
CTHU B Oyaymiem.
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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].
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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 10* 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-
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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 °C,
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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 [S]. 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
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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 VITEK?2, 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 (a-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 (10* — 10° 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-
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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
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(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-
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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.

PE3IOME

BO3MOKHOCTH M TIEPCIEKTHUBBI MHKPOBHO-
JIOTUMYECKOI JIWATHOCTHKH MHKO30B JIOP-
OPT'AHOB (OB30P)

besmanounslii C.b., [logos:xuuii A.I., [loxssnckas B.II.,
3auenuio C.B., ®egopuenxo B.U.

Vkpaunckas meouyunckas cmomamonocuueckas axaoemus,
Ilonmasa, Ykpauna

B 0030pe paccmarpuBaeTcst 0flHa U3 3HAYUMBIX MTPOOIIEM CO-
BpeMCHHOﬁ OTOPHUHOJJIAPUHI'OJIOTUU — JUArHOCTHUKa OHHOpTy—
HUCTUYCCKHNX MUHKO30B. yKa3aHl>I JIAHHBIE O BUJIOBOM CIEKTPE
BO30yIuTeNel OMMOPTYHUCTHUYECKHX Muko3oB JIOP-opranos
U UX 3MUJIEMHOJIOIMHU, U3JI0XKEH aHAJIU3 CYLIECTBYIOIINX METO-
JIOB 1a00paTOpHON AMAarHOCTHUKHU JaHHOM maTosoruu. Pemienne
npo6iaeMbl ObICTPOH U IOCTOBEPHOI MIeHTH(UKALMK IPHOOB
1 ONPEACIICHUE UX '-{yBCTBI/ITeJ'leOCTI/I K AaHTUMUKOTHKaM 066—
CIICYUBACTCA IPUMEHCHUEM I10JTYaBTOMAaTUYECKUX U aBTOMaTH-
YECKHX MUKPOOHOIOTHYCSCKUX aHAIN3aTOPOB, a TAKIKE UCIIONb-
30BaHUEM MeTofa Macc-criektpomerpuu. Ocoboe BHHMaHUE
YAETICHO COBPEMEHHBIM MOJICKYJIIPHO-TEHETUYECKUM METOJaM,
TaKUM Kak MOJMMEpa3Hasi [CIHAas PeakIiusi, CCKBCHUPOBAHUE
HOBOT'O TOKOJICHHUSI, KOTOPBIE B COBOKYITHOCTH C KJIACCUYECKH-
MU Ml/IKpO6HOHOFI/I'~I€CKI/IMI/I METOJAaMHU, OAKT BO3MOXHOCTBH C
CaMbIM BBICOKMM YPOBHEM JIOCTOBEPHOCTH HUICHTH(UIIMPOBATH
MHKPOOPIaHU3MBI /10 BU/Ia Ha OCHOBAHMHU PACIIN(POBKHU UX re-
HOMOB. OL[CHKa YYBCTBUTCJIbHOCTH BBIACJICHHBIX LITAMMOB K
XUMHOTEPANEBTUICCKUM IperaparaM MPOUCXOIUT ¢ ITOMOIIBIO
JUCKO-1U(D(Y3UOHHOTO, STICHIOMETPHYCSCKOTO U METO/IA CePHIA-
HBIX pa3BelleHUH, a Takxe ucnosnb3oBanusi ATB cTpumnos. Bue-
JPEHUE B KJIMHUYCCKYIO MPAKTHKY KOMIUICKCA KJIACCHYECKHX
1 COBPEMEHHBIX NUArHOCTUYECCKUX TCXHOHOFI/Iﬁ JOJDKHO CTaThb
CTaHJAPTOM JHATHOCTHKH IPHOKOBBIX 3a00JIEBAaHUN HE TOJIBKO
BEPXHUX AbIXaTCJIbHbBIX nyTeﬁ u yxa, HO U ApYyrux 6I/IOTOHOB
MaKpOOpraHu3Ma.
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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
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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].
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