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Po6oTta BukoHaHa B pamkax nnaHosoi HAP na6o-
paTopii NOXMBHUX cepenoBuLy, Ta Gioximii Mikpoopra-
Hi3miB 1Y «lHCTUTYT mikpoGionorii Ta iMmMyHonorii im.
I. I. MeyHnkosa HAMH YkpauHbl», HAMH 122/2014
«Po3pobka iHribiTOpiB  aHTUBIOTUKOPE3NCTEHTHOCTI
MiKpPOOpPraHi3miB».

BcTtyn. Ha cyyacHomy eTani eTtionoriyHa 3Ha4n-
MiCTb YMOBHO-NATOreHHUX MIKPOOPraHi3mis, BUAOITEHNX
3 KJiHIYHOro MaTepiany, 3Ha4HO NOB’A3aHa 3 HAsBHICTIO
y AaHOi rpynu MiKpOOpraHi3miB YAHHUKIB NATOreHHOCTI
(4r). OgHnm 3 Benyumnx Yl € YnMHHMKK agreasii, sKi Big-
NOBiIgAI0OTb 3@ MNOYaTKOBY CTaAil0 iHPEKLIMHOIo Npoue-
cy, TOOTO NMPUKPINIEHHS MIKPOOPraHi3miB A0 BiANoBig-
HUX KNITUH Makpoopraxiamy [5]. Ha agresito BnnvBaloTb
AK HecneundidHi (B OCHOBHOMY (Pi3MKO-XiMiyHi), TakK i
cneundiyHi YAHHUKK, Hanpuknag, niraHa-peuenTopHi
B3aemogiji. barato BuaiB GakTepiin MaloTb cneujaniso-
BaHi CTPYKTYpWU, siki 3abe3nevyoTb aaresito, — Le aare-
31HU. Y rpamMno3nTuUBHUX GakTepili BOHN NpeacTaBeHi
6inkamMm KNiTMHHOI CTiHKK, NINOTENXOEBUMMW KUCIOTaMM
[9, 10]. Anresia 6akTepii BioOyBaeTLCA HA NEBHUX Oij-
NIIHKax KNiTMHW — peLenTopax, siki MatoTb 6inkoBy abo
BYIMEBOAHY MNPUPOAY, i HOCATL BMugocneundiuni i tka-
HUHOcneundivHMn xapakTep [7].

3HayeHHs aAre3vBHUX XapakTepucTuk OakTepii
0N MaKpOOpPraHiaMy MoXxe pO3LUiHIoBaTMCA 3 OBOX
no3uuiin. 3 ogHoro 60Ky, aare3mBHUA NoTeHUjan iHan-
rEeHHOI MIKpOodNopn € OOHUM 3 MOKa3HWKIB peanisadii
KONOHI3aLIMHOI PEe3UCTEHTHOCTI eniTenianbHOi TKaHW-
HMU MakpoopraHidmy, 3 iHWOoro, Npu AMCcOIOTUYHMX NO-
PYLUEHHSX, aare3vBHi BNAaCTMBOCTI ONOPTYHICTUYHOI
MiKpohiopn po3rnagalTs B AKOCTI pofi nokasHuMka
MaToOreHHOCTi, OCKifIbKM BOHW O03BONAIOTb MIKPOOpP-
raHisMam 3akpinnuTUCs Ha MOBEPXHI LUKIPW, CAN30BUX
000MOHOK | KONOHI3yBaTK LIew BioTon, Lo A03BONSIE A0-
CSArTM NEBHOrO NONYNSAWIMHOIO piBHA [4]. 3rigHO 3 oa-
HUMW niTepaTypu npouec aaresii 6akTepili 4O NOBEPXHI
€ OOHUM i3 NepLumx eTanis y popmMyBaHHi 6ionnisok. Bi-
[OMO, WO arpecmBHICTb LUTaMIB 3a1E€XMUTb Bif, CTyNeHs
NaToOreHHOCTi Ta BiPYNIEHTHOCTI. Aaresis MikpoopraHis-
MiB — OOMH i3 PaKTOopPIB iX BiPYJIEHTHOCTI, 9KUIA BU3Ha-
Yyae nepLUMin eTan KoJsioHisauii cybcTparis [6, 8].

Staphylococcus aureus € MiKpoopraHiamMom 3 yoik-
BiTAPHUM PO3MNOBCIOMKEHHSAM, SKUA Fpae MpoBigHy
pPOSib NPU BUHWKHEHHI NO3arocniTanbHUX THIiHO-3a-
nanbHUX 3axBOPIOBaHb PiI3HOI Nokanidawii i 3anmae ni-
AMPYIOYi NO3UL|T B ETIONOTIYHIN CTPYKTYPI HO30KOMiab-
HUX iHdekui. BiH konoHidye i Bpaxae 6arato opraHis

i TKAHWUHW, LEMOHCTPYIO4YM NPU LbOMY LUMPOKUIA Aiana-
30H aganTauinHnux moxnmeocTeii [1, 2, 11].

MeTa po60OTN — BUBYUTU aAAre3vBHi BAACTUBOCTI
KJiHIYHWX i30N9TiB S. aureus, BUAINEHUX 3 PI3HUX €KO-
Hiw 6araTonpogdinbHOro cTauioHapy.

006’ekT i MeTOAN pocniaxeHHsa. O6’ekToM gochi-
DoKeHHs 6ynn 323 wtamu S. aureus, 3 HUX 216 i3onboBa-
Hi 3 KNiHIYHOro Martepiany Big XBOPUX, LLLO 3HAXOAATbCS
Ha nikyBaHHi y 6araTonpodinbHOMY cTauioHapi (ceuva,
BiAOKPEMJIIOBAHE BEPXHIX ONXANbHUX LWANAXiB, TPOdiy-
HUX BMPA30K HUXHIX KiHLiBOK, ByXa, o4el), 62 wramu,
BUAINEHMX 3 00’EKTIB 30BHILLHBLOrO cepenoBuila bara-
TONPO@dIiNbHOro crauioHapy (MOBITPSA MaHINyNAUINHUX,
3MUMBU 3 NOBEPXOHb) i 45 WTaMmiB, i30/IbOBAHUX 3 HO-
COrNOTKM MeOu4yHOro nepcoHany 6aratonpodinbHOro
cTauioHapy.

Buainenns i ineHTudikauiio wramiB S. aureus 3ain-
CHIoBaNIM H6aKTepioNoriyHNM MEeTO4OM Ha niacTasi BU-
BUYEHHS KYNbTypasibHUX, BIOXiMiYHUX i MOPdONOoriYHNX
BNIACTUBOCTEN MIKPOOPraHi3miB BigNoBigHO A0 HOpMa-
TUBHUX AOKYMeHTIB [9].

BunByeHHs agre3mBHOI akTUBHOCTI LWUTaMiB S. aureus
npoeoaunn 3rigHo 3 metogukoto B. I. Bpinic [3]. Ons
LbOro BUMKOPUCTOBYBaM dopmanisoBaHi epuTpounTn
noaunm | (0) rpynum kposi Rh +. 1na nocTaHOBKW JoChi-
[y Ha NpeAMETHE CKI0 HAHOCWN CYCNEH3it0 AOCNIOXY-
BaHOi KynbTypy B 6ydepHOMY PO3UUHI, SIKY 3MiLLyBanu
3 epuTpoumnTamu, i nicns iHkybauii B TepmocTarti npo-
Tarom 30 xB npu 37 °C, cymiw ¢ikcyBanu i 3abapsinio-
Bann 3a MeToaoM PomaHoBcbKOro-lim3u. Peectpauito
aare3MBHUX BAaCTUBOCTEN MIKpPOOIB NpoBOAMAM nNif,
CBIT/IOBMM MIiKPOCKOMOM, MigpaxyHoK Benu Ha 50 epu-
TpoumTax B 0gHOMY noni 3opy. Mpwu oujiHLi aare3mBHmx
BJIaCTUBOCTEN BUKOPUCTOBYBANM HACTYMHI KpUTEPIi:
cepepnHin nokadHuk aaresii (ClMA), koediuieHT agresii
(KA) i ingekc agre3amBHOCTI MikpoopraHiamis (IAM). Mi-
KPOOpraHi3am BBaXaloTb HeaaresnsHuMm npu IAM - 1,75;
Hu3bkoaareameHumM — npu |IAM Big 1,76 po 2,5; cepea-
HboaaresnsHum — npu IAM Big 2,51 0o 4,0; i Bucokoag-
reanBHuM — npu IAM 6GinbLue 4,0.

JocnigxeHHs NpoBOAWIIN B TPLOX MOBTOPEHHSAX. BCi
OTpUMaHi peaynbTaTu Nignarany cTaTMcTUYHIN 06pob-
L 3araNbHOMPUNHATUMN METOAAMU CTATUCTUKN 3 BU-
KOPUCTaHHAM 3HavyeHb cepenHboil apudmeTnyHoi (M),
NOMMWIKN CEPEOHBLOT apUMETUYHOT (M), PIBHA 3HAYY-
wocTi (p). CtatncTnyHy 06pobkKy ekcrnepumMeHTanbHNX
JAaHUX NPOBOAMAM 32 AOMNOMOrol0 KOMM'IOTEPHOI NPo-
rpamm Statistica 6.0.
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Tabnuuga

PiBeHb agresnBHOCTI WUTamiB S. aureus,
BUAINEHUX 3 PISHUX €KOHiLL

ExoHilwa Buny4eHHs wramis S. aureus
MokagHukm KniHiqHuiA O6’exTu Meg-
apareaii maTepian Bif, | 30BHILUHLOrO nepcokan
nawieHTiB cepenosva (n=45), Mm
(n=216), M*m | (n=62), M*m T
CnA 2,5+0,3 4,8+0,1 3,4%0,4
KA, % 80,1 86,3 91,5
IAM 3,8+0,5 6,4+0,6 5,3+0,3

Pesynbratu pocnipkeHb Ta TX 0OroBOpeHHS.
Pesynbtatii BMBYEHHS aare3vBHOI akTMBHOCTI BUAi-
JIEHVX WTaMiB S. aureus y3aranbHeHi i NpeacTaBneHi B
Tabnuu,i.

MpuBeaeHi oaHHI cBigyaTb, WO BCi O0CHIAXKYBaHi
KynbTypu S. aureus NposABNAS/IN B OCHOBHOMY BUCOKY i
cepenHio aare3vBHy BNacTMBICTb pearyBatu 3 KiTU-
HamMmu nanHn. Heaare3uvBHi wtamn S. aureus 3 AaHnX
GioToniB He 6ynu BUANEHI.

Cnip, 3a3HauunTK, WO Aiana3oH KOIMBAHHA NOKa3HW-
ka IAM y wtamiB S. aureus, i30N1bOBAHNX Bif, NALIEHTIB,
3HaxoauBecsH B Mmexax Big, 1,8 0o 5,1; npm ubomy 42,3 %
wtamis 6ynn cpeaHboaare3nsHumu, 35,5 % — BMCoko-
aare3anBHUMU, OCTaHHI 22,2 % — HN3bKoaare3nBHMMM.

MokasHuk IAM y wrtamiB S. aureus, i30/1bOBaAHUX
3 rocnitTanbHUX OO’EKTiB, 3HaxXxoOMBCA B Mexax 2,3
0o 6,7. KinbkicTb HM3bKOAAre3nBHMUX LITaMiB cknana
14,5%, cpenHboaarea3mBHux — 48,4%, Bucokoaare-
3UBHUX -37,1%.

MokasHuk IAM vy i3onaTiB S. aureus 3 HOCOMMOT-
KM MepnepcoHany 3HaxoameBcsl B Mexax Big 2,0
0o 7,2. HusbkoagresmBHi wtamun cknann 11,1%,

cpegoHboaaresnBHi - 62,2%, BMCOKOAAre3uBHi
- 26,7 %.

CepepgHin piBeHb nokasHuka IAM wTamis, Bugine-
HMX 3 00’eKTiB 30BHILLHLOrO cepenoBuLla, B 1,7 pasu
nepeBuLLYBaB aHaNOM4YHMN NOKa3HWK WTamiB, Buaine-
HUX 3 KJTIHIYHOrO MaTepiany Big nauieHTis, i B 1,2 pa3u
— IAM wTawmiB, B1AineHux Big Mmegnepconany (p<0,05).

Harieuwmin nokasHmk CMA 6yno BigmideHo y wTta-
MiB, BUJTy4EHNX 3 rOCMiTanbHUX 06’EKTIB, CepenHil pi-
BeHb nokasHuka ClA y gaHnx isonaTie, B 1,9 pas nepe-
BULLYYBAB aHANOr4yHUM NOKA3HUK LWTaMmiB, BUOINIEHNX 3
KNiHiYHOro maTepiany Big nauieHTis, i B 1,4 pasn — CIMA
wTamiB, BUaiNeHux Big megnepcoHany (p<0,05).

CTaTUCTMYHOI Pi3HML MiX LWITaMaMu 3 Pi3HMX eKo-
HilW 3a KOediLieHTOM aaresii He BUSIBNEHO.

Hawi nocnigxeHHs nokasanu, Wo cepes, BUaiIeHNX
LiTamMiB 3 BUCOKOIO aare3mnBHICTIO A4OCTOBIPHO NepeBa-
XaloTb LWTaMM, i30N1bOBaHi 3 06’EKTIB 30BHILLHLOIO Ce-
penosuwa. [incHO, 3rigHO 3 LM NOJSIOXKEHHSM BUCOKY
aaresiBHICTb S. aureus MoXxHa BBaXxaTu OOHUM 3 YUH-
HUVKIB NATOreHHOCTI NPW NepCUCTEHLi JaHOro naTtore-
Ha Y 30BHILLHbOMY CEPEOOBMULL, LLLO € NEPLUNM eTanom
YTBOPEHHS 6ioniBKM Ha rocnitTasibHUX 06’ ekTax.

BucHoBKkM.

1. Wramn S. aureus BWMAINEHHI 3 PI3HMX EKOHiIW
MaloTb Pi3Hi aare3nBHi BNaCTUBOCTI.

2. BusiBneHo, W0 cepen BUaineHux S. aureus 3 Bu-
COKOI0 aare3nBHOIO 30aTHICTIO AOCTOBIPHO NepeBaxa-
I0Tb LLITaMWU, i30/1bOBaHi 3 06’€KTIB 30BHILLHBOIO cepen-
OBMLLA, TOMY AaHUI NOKa3HUK MOXHA BBaXaTth OOHUM
3 YNHHUKIB NEPCUCTYBaHHS.

MepcnekTUBHICTb NOAaNbLUOCI POGOTY NONArae y
BWBYEHHI IHLIMX NEPCUCTEHTHUX XapaKTEPUCTUK i3015-
TiB S. aureus, y T. 4. BionniBkoyTBOpEHHN. Pe3ynbratn
LMX J0CNIAXEHb MOXYTb OYT BUKOPUCTAHI 419 NOCTil-
HOIFO MOHITOPUHIY iHDEKUIN, EeTIONOrNYHUM YUHHUKOM
AKUX BUCTYNae S. aureus.
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AATE3VNBHI BJIACTUBOCTI LUTAMIB Staphylococcus aureus, BUOIJTIEHUX 3 PISBHUX EKOHILL

MoHomapeHko C. B., Oconog4yenko T. M., NopT O. B., MeHkyc O. B.

Pesiome. Staphylococcus aureus € MiKpoOpraHiaMom 3 yOikBiTapHUM PO3MNOBCIOAXEHHSAM, KW rpae npoBia-
HY POJb NPY BUHUKHEHHI N03arocniTanbHUX rHiHO-3ananbH1X 3aXBOPOBaHb PI3HOT IoKanidadii i 3ariMae nigupyrodi
No3uLjii B €TIONOriYHIA CTPYKTYPi HO30KOMIaNbHUX IHPEKUIN. BinblicTb 3 uux iHPEKLUIn NPOoTiKaloTb 3 YTBOPEHHAM
6ionniBok, nepLwnm eTanoM hGopMyBaHHS SKMX € aaresis MikpoopraHiamis 0 NoBepxHi. Lleli npoLec BM3Hayvae cTy-
NiHb NATOreHHOCTI WTamiB. Hawi gocnigxeHHs nokasanu, Lo cepen, BUAITEHNX LUTaMiB 3 BUCOKOK aare3mnBHICTIO
[OCTOBIPHO NepeBaxatoTb LUTaMWU, i30/1bOBaHiI 3 00’EKTIB 30BHILLIHBOr0 CEPEAOBULLA — CEPEaHIl piBEHb MOKa3HMKaA
IAM akunx, cknae 4,8%0,1.

KmiouoBi cnoBa: Staphylococcus aureus, aparesisi, KniHiYHi i30n19TK, 00’€KTN 30BHILLIHLOrO CepenoBMLLa
cTauioHapy.

YOK616:579. 61

AATFE3UBHbLIE CBOMCTBA LUTAMMOB Staphylococcus aureus, BbIAENEHHbBIX U3 PA3JINYHbIX
SKOHML

MoHomapeHkoC. B., OconopueHko T. ., MopT O. B., MeHkyc O. B.

Peslome. Staphylococcus aureus $BNSieTCS MUKPOOPraHM3mMoOM C YOWKBUTAPHbIM PacnpOCTPaHEHMEM,
KOTOpbI UrpaeT BEAyLLYIO POJib NPU BO3HUKHOBEHUM BHEMOCMNNTAIbHBIX FTHONHO-BOCMNANUTENbHbIX 3a00NeBaHN
Pas3nMyHON NokKanmMaauum U 3aHUMaeT AMAMPYIoLLME NO3ULMU B 3TUOSOrMYECKON CTPYKTYPE HO30KOMUASIbHbIX
MHpekunii. BonbWNHCTBO N3 3TUX MHDEKUMIA NpoTeKkaloT ¢ obpa3oBaHneM OGUONNEHOK, NepBbIM 3Tanom ¢op-
MMPOBaHNSA KOTOPbIX ABASETCS aare3vns MMKPOOPraHM3MOB K MOBEPXHOCTU. ITOT NPOoLUECC onpenensiet CTeneHb
NnaToreHHOCTU LWTaMMOB. Hawm nccnenosaHms nokasanu, 4To CPeam BblAENEHHbIX LUTAMMOB C BbICOKOW aare3us-
HOCTbIO JOCTOBEPHO NpeobnafatoT WTaMMbl, U30/IMPOBAHHbIE N3 0OBLEKTOB BHELLHEN Cpeabl — CPeaHNn YPOBEHb
nokazatens MAM koTopbix coctaBmn 4,8 +0,1.

KnioueBble cnoBa: Staphylococcus aureus, aare3vnsi, KIIMHUYECKNE U30MATbl, OOBbEKTbI BHELUHENn cpembl
cTauuoHapa.
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Adhesive Properties of Staphylococcus aureus Strains, Isolated from Different Ecological Niches

Ponomarenko S. V., Osolodchenko T. P., Port O. V., Menkus O. V.

Abstract. Nowadays etiological significance of opportunistic pathogenic microorganisms, isolated from clinical
material, significantly associated with the presence of pathogenicity factors (PF) in this group of microorganisms.
One of the leading PF is adhesion, which is responsible for the initial stage of infection, i. e. the attachment of micro-
organisms to the respective cells of macroorganism. Staphylococcus aureus is a germ with ubiquitous distribution.
It plays a key role in the emergence of community-acquired inflammatory diseases of different localizations and is
the leader in etiological structure of nosocomial infections. Most of these infections occur with the biofilms forma-
tion, and the first stage of the biofilms formation is the adhesion of microorganisms to surfaces.

The aim of the work was to study the adhesive properties of clinical strains of S. aureus, isolated from differ-
ent ecological niches in multidisciplinary hospital. 323 strains of S. aureus were used as the object of study, 216
of them were isolated from clinical specimens from patients, 62 strains were isolated from environmental objects
and 45 strains were isolated from the nasopharynx of medical staff of the multidisciplinary hospital. The study of
adhesive activity of S. aureus strains was performed according to the V. I. Brilis method. The following criteria were
used for the adhesive properties assessment: average adhesive characteristic (AAC), the coefficient of adhesion
(CA) and the index of adhesiveness of microorganisms (IAM). Microorganisms were considered nonadherent if IAM
was below than 1,76; with low adhesive properties if IAM was 1,76 to 2,5; with medium adhesive properties if IAM
was 2,51 to 4,0, and with high adhesive properties if IAM was more than 4,0. It was established that almost all the
S. aureus strains showed high and medium ability to react with human cells. The range of IAM for S. aureus strains,
isolated from the patients was from 1,8 to 5,1, meanwhile 42,3 % of the strains were with medium adhesive proper-
ties, 35,5 % were highly adhesive and 22,2 % were low adhesive. IAM of S. aureus strains isolated from hospital
objects ranged from 2,3 to 6,7. Meanwhile 14,5 % of the strains were low adhesive, 48,4 % were medium adhesive
and 37,1 % of the strains were highly adhesive. IAM of S. aureus strains isolated from nasopharynx of medical per-
sonnel ranged from 2,0 to 7,2. Among them 11,1 % of the strains were low adhesive, 62,2 % were medium adhesive
and 26,7 % were highly adhesive. IAM of the S. aureus strains isolated from environmental objects was 1,7 times
greater than that of the strains isolated from patients, and 1,2 times greater than IAM of the strains isolated from
medical staff (p <0,05). The highest AAC was observed in S. aureus strains isolated from hospital facilities, the AAC
of these isolates was 1,9 times greater than that of strains isolated from clinical specimens from patients, and 1,4
greater than AAC of the isolates from medical staff (p <0,05). Thus, it was revealed that the strains isolated from the
environmental objects significantly dominated among the S. aureus strains with high adhesive ability, and microbial
adhesion is of the factors of persistence.

Key words: Staphylococcus aureus, adhesion, clinical isolates, the objects of the environment of a hospital.
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