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Introduction. Indigenous microbiota of the human
body includes all types of microorganisms that colonize
various biotopes. It is represented by a large variety of
species, among which there are opportunistic pathogens.
Bacteria of the genus Staphylococcus are present in al-
most all people, representing facultative microorganisms
that are found in various biotopes. Usually these micro-
organisms are representatives of transient microorgan-
isms and their number does not exceed 3-4% of the total.
However, with reduced immune reactivity, their number
may increase and they cause various pathological mani-
festations [1, 2]. The trigger for the development of the
inflammatory process can be: diseases of any localization,
in the development of which staphylococcal infection
may act as a secondary. Also, these are long-term drug
therapy, exacerbation of chronic processes associated
with carriers of staphylococci, mucosal injuries, disorders
of the hormonal system, etc. [3].

Bacteria of the genus Staphylococcus can be part of
the microbiota of any biotopes. In human pathology,
three species have the greatest importance: Staphylococ-
cus aureus, S. epidermidis and S. saprophyticus. However,
it is indicated that other species of staphylococci are able
to mediate pathological processes in humans, especially
in immunocompromised individuals [2].

The microbiota of the upper respiratory tract is main-
ly concentrated in the nasopharynx and oropharynx. It
most often contains bacteria of the genera Streptococ-
cus (groupe viridans — up to 95% of all microorganisms),
Staphylococcus, and a number of opportunistic patho-
gens. Bacteria of the genus Staphylococcus are one of
the most important in the structure of human respiratory
diseases. These microorganisms are mainly isolated from
both sick and almost healthy people [4]. In the nasal cav-
ity and oropharynx, they are most often present as tran-
sient species (not more than 1-3% of the total number of
microorganisms).

Carriers of opportunistic bacteria, in particular staph-
ylococci, may be permanent or temporary depending on
the characteristics of the strain, the state of the macro-
organism and the competitive relationship between the
representatives of the microbiota. The nasal carrier is the
main in the spread of staphylococci among humans [5].

Nasal carriers pose a special risk in the structure of
nosocomial infections, which is associated with the
spread of determinants of antibiotic resistance among
clinical strains [5, 6, 7]. Such strains mostly show polyre-
sistance to antibacterial drugs, and sometimes to a num-
ber of disinfectants [6, 7].
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The aim of the research. To investigate the frequency
of detection of staphylococci of different species in the
microbiota of the human upper respiratory tract and to
study the resistance to antibiotics of isolated strains.

Object and methods of research. The research was
performed on the basis of the Department of Bacteriolo-
gy of the Educational and Scientific Laboratory of the Fac-
ulty of Medical Technologies of Diagnosis and Rehabilita-
tion of Oles Honchar Dnipro National University (Dnipro).

The object of the study was the frequency of detec-
tion and biological properties of staphylococci isolated
from nose of women and men with non-allergic rhinitis
(age — 18 to 56 years, n=59).

Isolation, identification and study of biological prop-
erties of bacteria were carried out in accordance with the
order «About the unification of microbiological (bacterio-
logical) research methods» [8].

The disk-diffusion method was used to determine the
sensitivity of microorganisms to antibacterial drugs. Next
antibiotics were studied: ofloxacin, doxycycline, gentami-
cin, amoxicillin/clavulanic acid, oxacillin and azithromycin
(HiMedia, India). The Muller-Hinton media was used. The
research was conducted in accordance with the recom-
mendation of CLSI [9].

Identification of biofilm forming staphylococci was
done by a method of visually determining of the ability to
biofilm formation. 200 ul of meat-peptone broth (MPB)
and 50 pl of cell culture suspension of studies staphylo-
coccal isolates containing 1x10* cells / ml were added to
the well of a 96-well sterile immunological plate (Sarstedt,
Germany). Biofilm formation was observed for 72 hours.
At the end of the incubation, the remnants of the nutri-
ent medium were carefully removed with a syringe. If a
biofilm remained on the walls and bottom of the wells
of the tablet, the isolate was considered biofilm-forming
[10].

The results of the study and their discussion. From
the 59 studied samples of biological material were isolat-
ed 48 isolates (81.4%) that have typical to staphylococci
morphology and tinctorial features. It is estimated that
the frequency of nasal carriers of staphylococci ranges
from 20 to 40%, and sometimes up to 80%. Epidemiologi-
cal studies show that 20% of the population are resident
carriers of staphylococci, 70% of them — transient, and
only 10% have no permanently detected staphylococci. In
our previous studies, the frequency of detection of staph-
ylococci among the population of Dnipro showed that on
average, these microorganisms are found in about 70%
of people [3].

Identification of these microorganisms allowed to
confirm their belonging to the genus Staphylococcus
(Figure 1).
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Figure 1 — Frequency of detection of staphylococci of different
species.

The study of the ability to form biofilm strains showed
that 87.5% (42) of them were able to form a biofilm after
72 h of cultivation (Figure 2).

It was found that all strains of S. epidermidis (9) were
able to form biofilm. Also, this property is typical for
S. aureus — 90.3% (28) and S. saprophyticus — 80% (4).
Among the strains identified as Staphylococcus spp. only
1 showed a weak ability to form a biofilm. These indica-
tors coincide with the known data that the vast majority
of staphylococcal strains, which are clinical, are prone to
biofilm formation [7, 14].

The greatest threat in the biofilm state is staphylo-
cocci due to increased resistance to antibiotics [15, 16],
which requires more detailed studies of their resistance
and, if necessary, correction of antimicrobial therapy [1,
2,15, 16, 17]. We have studied the spread the resistance
to antibiotics of the isolated strains of staphy-
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Figure 2 — Frequency of detection of film forming strains of staphylococci of

different species.

The most common during the manifestations of non-
allergic rhinitis in the microbiota were: S. aureus — 64.4%
(31), S. epidermidis — 18.8% (9), S. saprophyticus — 10.4%
(5) and Staphylococcus spp. —6.3% (3).

The detection of S. aureus as a dominant representa-
tive of staphylococci in the microbiota of the nasal cavity
is confirmed in many sources [5, 11, 12, 13], and it also
indicates a role of other species of staphylococci in the
development of diseases [11, 13].

In most cases, staphylococcal carriers are associated
with the detection of strains that are prone to the forma-
tion of biofilms and show significant resistance to anti-
biotics of different groups [12], so these characteristics
must be studied, especially in the case of chronic patho-
logical processes.

(6) and 33.3% (3) of S. aureus and S. epider-
midis strains were resistant, respectively. This
pattern is typical of methicillin-resistant S.
aureus and, as is known, S. epidermidis to be
rapidly resistant to this antibiotic.

Conclusions. The dominance of S. aureus strains
among other staphylococci in the microbiota of the nasal
cavity in persons with rhinitis was shown: 64.6% (31)
cases. It was determined that most strains of staphylococ-
ci of different species have a tendency to form a biofilm:
87.5% (42) of cases, which may indicate the likelihood of
complications of therapy due to increased resistance of
bacteria to antibiotics in the biofilm state. It has been de-
termined that azithromycin, amoxicillin / clavulanic acid
and ofloxacin may be recommended as drugs of choice
for the treatment of rhinitis in subjects. The reserve drug
is meropenem, and doxycycline can be used only in de-
termining the susceptibility to it in a particular strain.

Prospects for further research. The study of the prev-
alence of staphylococcal carriers among the population
is of great interest, because these bacteria
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Figure 3 — Resistance to antibiotics of biofilm forming strains of staphylococci.

ment and prevent the spread of antibiotic re-
sistance among microorganisms.
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YYTIUBICTb A0 AHTUBIOTUKIB LUTAMIB STAPHYLOCOCCUS AUREUS, 130/1bOBAHUX 3 BEPXHIX AUXA/b-
HUX WNAxis NtoguHU

BaweHko A. O., Banbuyk C. |., BopoHkosa 0. C., LLlesueHko T. M., BopoHkosa O. C.

Pe3stome. Mema. [locnignTn 4acToTy BUABAEHHA cTadiZIOKOKIB Pi3HMX BUAIB Y CKAadi MIKpOBIOTM BEpXHiX An-
XaNlbHUX LUNAXIB NHOANHU Ta BUBYUTM CTIMKICTb 40 aHTUBIOTUKIB BUAINEHUX LUTAMIB.

06’ekm i MemoOdu docnidxceHHA. O6’eKTom gocNiaXKeHHs byna CTiNKICTb A0 aHTUBIOTUKIB 6iONNIBKOTBIPHMX LWITa-
MiB cTadiNOKOKIB, LLO BUAINEHI 3 MOPOXKHMHMN HOCY OCIb 3 HeaneprivHMM pUHiITOM. A BUAINEHHA Ta igeHTUdIKaLii
CTadiNIOKOKIB BUKOPUCTOBYBA/IM MiKPOCKOMiYHi Ta BaKkTepioNoriyHi meToan. BUBUEHHS 34aTHOCTI 40 YyTBOPEHHA bio-
NAiBKN 34iCHIOBANM HA 96-/TYHKOBUX MIACTUKOBUX MJ1aHLWeTax. YyTimBicTb 40 aHTUBIOTMKIB BM3HaYanu BignosigHo
no ctaHgapris CLSI.

Pe3ynemamu 0ocnidxuceHHA ma ix 062080peHHA. BCTaHOBNEHO, WO Halbinbl 4acTo Npu NPoABax HeanepriyHo-
ro PUHITY Yy CKNagi MikpobioTM HOCOBOT MOPOXKHUHM MPUCYTHI: S. aureus — 64,4% (31), S. epidermidis — 18,8% (9),
S. saprophyticus — 10,4% (5) Ta Staphylococcus spp. — 6,3% (3). 87,5% (42) BugineHnxx wramis cTadinokokis byam
34aTHi 8o popmMyBaHHA BionniBKKM Yepes 72 roguMHN KyNbTUBYBAHHSA. 3 HUX: BCi WTamu S. epidermidis (9), 90,3% (28)
—S. aureus, 80% (4) — S. saprophyticus Ta 1 — Staphylococcus spp.

BusasneHo, wo noHag 50% 6ynn pes3nucTeHTHI 40 AOKCULMKAIHY. [0 iHWKX aHTMGIOTUKIB HallKpalmii edeKT BuU-
3HaYeHo 40 MeponeHemy, 40 AKOro CTinkMmK Bynn Tinbkun 21,4% (6) Ta 33,3% (3) wTamis S. aureus Ta S. epidermidis
BiANOBIAHO.

BucHosku. MoKa3aHo nepeBaaHHA WTaMiB S. aureus cepeg, iHWnX cTadiOKOKIB y ckAagi MiKpobioT NOPOXKHM-
HW HoCy B 0Cib 3 puHiTamu: 64,6% (31) BMNaAKiB. BU3HaueHo, Wwo 6iNbLlWicTb WTamiB cTadiNOKOKIB PisHUX BUAIB Mae
CXWNbHICTb 40 YTBOPEHHs 6ionniBku: 87,5% (42) BMNagKiB, LLO MOXe BKa3yBaTW Ha iMOBIPHICTb YyCKNaAHeHb Tepanii
yepes MiABULLEHY CTilKiCTb BaKTepilt A0 aHTMBIOTKKIB y 6ionniBKOBOMY CTaHi. BU3HayeHo, Lo B AKOCTI NpenapaTis
BMBOPY AN18 NiKYBaHHA PiHITY B 0BCTEKEHMX OCIO MOXKYTb BYTU PEeKOMEHA0BaHi a3UTPOMILMH, aMOKCULMAIH/KNa-
BY/JIaHOBA KMC/0Ta Ta od/ioKcaumH. MNpenapaTtom pesepsy € MeponeHeM, a AOKCULMKAIH MOXKe ByTU BUKOPUCTAHUI
TiIbKM NPWU BU3HAYEHHI YYyTIMBOCTi 10 HbOTO Y KOHKPETHOTO LTamy.

KntouoBsi cnoBa: cTadi/IoKoOKK, MOPOXKHMHA HOCA, HeanepriyHMn pUHIT, bionniBka, aHTMOIOTUKOPE3UCTEHTHICTD.

SUSCEPTIBILITY TO ANTIBIOTICS OF STAPHYLOCOCCUS AUREUS STRAINS, ISOLATED FROM UPPER RESPIRATORY
TRACT OF HUMAN

Vashchenko A. 0., Valchuk S. I., Voronkova Yu. S., Shevchenko T. M., Voronkova O. S.

Abstract. The aim of the research. To investigate the frequency of detection of staphylococci of different species
in the microbiota of the human upper respiratory tract and to study the resistance to antibiotics of isolated strains.
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Object and methods of the research. The object of the research was antibiotic resistance of biofilm forming
strains of staphylococci isolated from the nasal cavity of persons with non-allergic rhinitis. Microscopic and bacte-
riological methods were used to isolate and identify the staphylococci. The study of the ability to form a biofilm was
performed on 96-well plastic plates. Antibiotic susceptibility was determined according to CLSI standards.

The results of the study and their discussion. It was found that the most common manifestations of non-allergic
rhinitis in the microbiota of the nasal cavity are: S. aureus — 64.4% (31), S. epidermidis — 18.8% (9), S. saprophyti-
cus —10.4% (5) and Staphylococcus spp. — 6.3% (3). 87.5% (42) of the isolated strains of staphylococci were able to
form a biofilm after 72 h of cultivation. Of these: all strains of S. epidermidis (9), 90.3% (28) — S. aureus, 80% (4) — S.
saprophyticus and 1 — Staphylococcus spp.

It was found that more than 50% were resistant to doxycycline. For other antibiotics, the best effect was found
for meropenem, to which only 21.4% (6) and 33.3% (3) of S. aureus and S. epidermidis strains were resistant, re-
spectively.

Conclusions. The predominance of S. aureus strains among other staphylococci in the microbiota of the nasal
cavity in persons with non-allergic rhinitis: 64.6% (31) cases. It was determined that most strains of staphylococci of
different species have a tendency to form a biofilm: 87.5% (42) of cases. It has been determined that azithromycin,
amoxicillin / clavulanic acid and ofloxacin may be recommended as drugs of choice for the treatment of rhinitis in
surveyed contingent. The reserve drug is meropenem, and doxycycline can be used only in determining the sensitiv-

ity to it in a particular strain.

Key words: staphylococci, nasal cavity, non-allergic rhinitis, biofilm, antibioticresistance.
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NMEPCUCTEHUIA YMOBHO-IMATOTEHHOI MIKPOBIOTU Y POTOBIN MOPOXXHUHI

XBOPUX I3 3ANAJIbBHUMU 3AXBOPIOBAHHAMMUW NAPOAOHTY
1NBH3 «YKropogcbKuii HalwioHanbHUM YHiBepcuTeT» (M. YiKropog,)
NMpewoBcbKuii yHisepcuteT B Mpewosi (m. Mpewos, ChroBayunHa)

38’A30K ny6nikauii 3 N1aHOBMMM HayKOBO-AOCNIA-
HUmmM pobotamu. [laHa pobota € pparmeHTom HAP «Kni-
HiKO-nabopaTopHe [AOCAIAMKEHHA Cy4aCHUX CTOMATo/O-
rYHUX TEXHOJOTIN Ta eKCrnepTHa OLjiHKa AKOCTI MeToaMK
NiKyBaHHA», HOMep AeprKaBHOI peecTpaLii 0118U004526
Ta «MikpobionoriyHi, 6ioximiyHi Ta 6ioTexHonoOriYHI ac-
NeKTU BUKOPWUCTAHHA /IKAPCbKUX POC/IMH Ta MpPOAYKTIB
Ha X OCHOBI WOAO AHTUOIOTUKOPE3UCTEHTHUX LUTAMIB
MiKpPOOpraHiamiB B ymoBax Pi3HUX 6ioN0riYHUX cucTem»,
HOMep AeprKaBHOoi peecTpaLii 0120U100516.

Bcryn. OfHi€to 3 OCHOBHUX LEHOTUYHUX TPYN MiKpO-
OpraHiamiB poTOBOi MOPOKHUHU € PaKyNBTaTUBHA MIKPO-
6ioTa, eTiosioriyHa 3HaYYLLICTb Ta POJb AKOI Ha Cy4acHOMY
eTani y po3BMTKY 3ananbHMX 3aXBOPIOBaHb Ta miciAone-
paLiMHUX YCKNaAHEeHb 3Ha4yHO niasuyeTbea [1]. Mepe-
OyBatoyM y POTOBIM MOPOMKHUHI Ta iHLWMX OpraHax, Ak
npeAcTaBHUKM HOPMabHOT MiKPOBioTH, 32 NEBHUX YMOB
(3HWKEHHA iIMyHHOro cTaTycy oOpraHiamy, onepaTuBHi
BTPYYaHHS, COMATUYHi 3aXBOPIOBAHHSA i T. A1.), yMOBHO-Ma-
TOreHHi MiKpOOpraHisMu BUKIMKAIOTb 3aManbHi npouecu
pi3Hoi NoKanisay;i [2].

BaXKMBUM acrneKkToM BMBYEHHA [AHOI rpynu MiKpo-
OpraHiamiB B MiKpo6ioTi pOTOBOI MOPOXKHUHU € CTPIM-
K& 3pOCTaHHA MONIMEAMKAMEHTO3HOI PEe3UCTEHTHOCTI
(cTiMkocTi) A0 aHTMBiIOTMYHKMX NpenapaTie. OCHOBHMMM
NPUYNHAMM BTPATU aKTUBHOCTI aHTUOIOTHMKIB € iX HepaL,i-
OHasIbHe Ta HeL,iNboBe BUKOPUCTaHHA (0cobanBo npu ca-
MOJTiKyBaHHi)Ta 3aCTOCYBaHHA Y Pi3HUX rany3ax CiJlbCbKo-
ro rocnofapctea. BHacnifAoK Lboro nikyBaHHA HaraTbox
iHQEKLiMHNX 3aXBOPIOBaHb, CTAaE BaXKUYMM: MOAOBNKYETb-
cA nepioa nepebyBaHHA XBOPWUX Yy CTaLioHapi, 3pocTa-
IOTb BMTPATU HA NliKYyBaHHA Ta 36inblUyOTbCA NOKA3HUKM
cMmepTHOcTi. MNonimegnMKameHTO3HY CTiKICTb Ha cboroa-

maryna.krivcova@uzhnu.edu.ua

Hi, BUABNAIOTb AK Yy MaToreHHMx 6akTepiii, TaK i KOMeH-
CaNbHUX MiKpopraHiamis. ®opmyBaHHA aHTMBIOTMKOpe-
3UCTEHTHOCTI FeHeTUYHO 3yMOB/IEHO, BHACAIA0K MyTaLlii,
HabyTTA HOBOI reHeTUYHOI iIHpopMaLii abo 3aBASAKN 3MiHi
piBHA eKcnpecii BNacHUX reHiB 6akTepiHOT KAiTuHKU [3].
BaxkNMBUM HaANPAMKOM AOCNIAXKEeHb € BUBYEHHA pe3unc-
TEHTHOCTI He TiZIbKW naToreHHux H6akTepil, ane i Mikpo-
OPraHi3miB, WO KXMBYTb Y HAaBKO/IMLLHBOMY CepeOBMLL.
I3 UMM NEeBHO MipOIO NMOB’A3aHe MOHATTA MobanbHOI
PE3UCTOMMU, AK CYKYMNHOCTI BCiX FeHiB pe3nCTeHTHOCTI 40
AB y reHOMax ycix MiKpOOpraHi3amiB — naToreHHuX i Hena-
TOFEHHMUX, O UBYTb Y MPUPOAHUX YMOBAX i Pi3HMX Bio-
NOriYHUX cepenoBuLLax. [Jo cknagy pesuctommn BXOOATb
NOTEHLLINHI reHW Pe3UCTEHTHOCTI, AKi KoaytoTb BiNKK, WO
BM3HAYaloTb MOMIPHY aHTUBIOTUKOPE3UCTEHTHICTL (3a-
6e3neuytoTb adiHHiCTb A0 AB) [4-6].

Y 3B’A3KY i3 CTPIMKOIO 3MiHOIO Bipy/IeHTHOCTI Ta Nna-
TOreHHOCTI MPeACTaBHUKIB GaKyAbTaTUBHOI MiKpobioT,
aKTyanbHOCTi HabyBatoTb PobOTM 3 BUBYEHHA CKAagy,
piBHA MepcucTeHLji Ta 6ioNoriYHMX BAACTUBOCTEN YMOB-
HO-NATOreHHMX MiKPOOPraHi3MiB NpW 3anasbHUX NpoLe-
cax pi3Hoi eTionorii, B TOMY YMCAi POTOBOI NOPOXKHUHM Ta
3’AcyBaHHA iX poi B yCKNAAHEHHAX 3aMaibHUX 3aXBOpto-
BaHb NApPOAJOHTY [5, 6].

MerTolo gaHoi pobotu 6yno gocnignTv cnekrp, pi-
BEHb NEPCUCTEHLT Ta YYTIMBICTb A0 aHTUBIOTUKIB YyMOB-
HO-NATOreHHMX MIKPOOPraHi3aMiB MapPOAOHTANIbHUX TKa-
HWH B YMOBaX 3amMa/ibH1X 3aXBOPIOBAHb NMapPOAOHTY.

O6’eKkT i meToamn pocnigyeHHsa. KniHiyHolo 6a3oto
ONA BUAINEHHA i301ATiB, WO NepcmcTyBann Ha ¢oHi 3a-
nasbHUX NPOLECIB TKAHWH NapodoHTy Byna «YHiBepcu-
TeTCbKa CTomartosoriyHa nonikniHika» ABH3 «YHY»;
MiKpobionoriyHi gocnigKeHHs NpoBogMAN y MiKpobiono-
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