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Anomauia. Mema pobomu — y3aeaneHumu Cy4acHi YsGleHHs Npo OakmepioyuHu
EHMEPOMOKCULEHHUX ~CMAGQINOKOKI8, IXHIO eKONOo2IYHYy poib y  MIKpoOiomi JHOUHU ma
namoeeHemuuHe 3HAYeHHs 8 PO36UMKY IH@eKyit y dimel. Y 0ens10i npoananizosano kiacugikayiro
ma MOAEKYIAPHI MeXauizmu Oii cmaghinokoKosux OAKmepioyuHie, ix 6nIu8 Ha KOJOHI3AYIUHY
PE3UCEeHMHICMb  KUWKIGHUKA U WKIPU, KOHKYDEHMHI 83A€MOOII 3 [HWMUMU KOMHOHEHMAMU
MIKpobiomu, a maxkoxc 30amHicms MOOYI08AMU GIPYIeHMHICMb | NPOOYKYII0 eHMepPOmOKCUHIB S.
aureus. Oxpemy yeacy npudineHo poai OaxmepioyuHie y Gopmysanni ma niOMpUMAanHi
HO30KOMIQNbHUX WMAaMie Yy NedlampudHux CMayioHapax, ix MOJNCIUGIU yYacmi 6 namoeeHesi
Xap4osux MOKCUKOIHGeKYil, WKIPHUX [ pecnipamopHux 3axe0pioéanb ) Oimell PaAHHbO2O BiK).
0b62060prorOMbCsi NOMEHYINHI 0iA2HOCMUYHI MA NPOSHOCMUYHI MapKepu, N08 S3aHi 3 NPOOYKYIE
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Oaxkmepioyunie, a MaxKo#C MONCIUBOCMI BUKOPUCTNAHH OAKMEPIOYUH-NPOOYKVIOUUX WMamie abo
ouUujeHuUx OaKxmepioyunis AK albmepHAmueu aHmMubiomuKam yu 3acoby nepcoHanizo8aHoi Kopexkyii
Mikpobiomu 8 nediampuuniu npaxmuyi. 3poOieHO 8UCHOBOK, WO 8PAXYBAHHSA OAKMEPIOYUHOBO2O
npogino eHmepomoKCUSeHHUX CMAQiNOKOKI6 € NepPCneKMUSHUM HANPAMOM O NOKPAWeHHs
cmpamezii MOHIMOpUH2y, NpoPinaxmuxy ma mepanii cmaghiiokokosux inghexyii y oimei.

Knwuosi cnosa: oOaxmepioyunu, Staphylococcus aureus, eHmepomoxKcuHu, acpecusHi
Ghaxmopu 8ipyreHMHOCMI, eKON02IUHA POlb, 2EHEMUYHA Pe2VNAYIAL.

MeTta nocJigKeHHs.

KoMmmiekcHo ~ oxapakTepu3zyBaTd  OakTepiOLMHH,  AKI  MPOIYyKYHOThCS
E€HTEPOTOKCUTEHHUMHU ITaMamu  Staphylococcus aureus, 3 TOYKH 30pYy IXHBOI
€KOJIOTIYHOI poiii 'y ¢dopMyBaHHI MIKPOOIOTH  AMTAYOTO OpraHizMy Ta
MAaTOT€HETHYHOTO 3HAYEHHS Y PO3BUTKY CTa(1JIOKOKOBUX 1H(EKIIIH, a TAKOXK CKIACTH
610morpadiro Kiro4oBUX myOsikaiii (1o kinms 2025).

Marepiaju Ta MeTOAH.

JlocnDKeHHsT Ma€  OIISIIOBO-aHAMITUYHUN — XapakTep 1 0Oa3yeTbcs Ha
CUCTEMAaTUYHOMY aHaJli31 HayKOBUX MyOJiKaliid, NpHUCBSIYEHUX OakTepiolnHaM
EHTEPOTOKCUTeHHUX 1TaMiB Staphylococcus aureus. IndopmauiiHUN MOIIYK
3M1MCHIOBABCS Y MDKHAPOJHUX HayKOMEeTpHUYHHMX Oa3zax nanux — PubMed, PMC,
ScienceDirect, Wiley Online Library, SpringerLink, MDPI, Google Scholar — 3a
KJIIIOYOBUMU cioBaMu: staphylococcal bacteriocins, staphylococcin, enterotoxigenic
Staphylococcus aureus, epidermin, epilancin, aureocin, lantibiotic, pediatric
infections.Y BinOlp BKIIIOYATHUCS: OPUTIHAIBHI EKCIIEPUMEHTATbHI JTOCIIIKCHHS,
OTJISJIOBI CTATTi, TAKCOHOMIYHI, O10XIMIYHI OMHMCH CTa(UIIOKOKOBUX OAKTEPIOIHHIB.
[lepion oxormneHHss — gocTynHi myouikarii 10 31 >xoBTHS 2025 poky.

Berym.

Entepotokcurennuit  Staphylococcus aureus € OmHUM 3 HaWBKIMBIIIAX
YMOBHO-IIATOT€HHUX  MIKPOOPIaHi3MiB, M0 BHUKJIMKAIOTh IIHUPOKUH  CHEKTP
iH(ekmiitHuX 3axBoproBaHb y fAiTed. Cepel YMHHUKIB, sIKi 3a0e3MedyroTh HOro
€KOJIOTIYHY CTIMKICTh 1 MATOTEHETUYHUHN MOTEHIlIal, OCOOMBY yBary MpuUBEpPTAIOTh
OaKTepiONMHN — MENTH/IHI CTIOJIYKH 3 aHTUMIKPOOHOIO aKTHBHICTIO. BOHU CripusioTh
KOHKYPEHTHUM B3a€EMOISIM MK OaKTepisiMU, BIUTMBAIOTH HA MPOLECH KOJOHI3alli Ta

MOYTb MOJIyJTFOBATH €KCITPECIIO TeHIB BipysieHTHOCTI [1,2]. Y meniatpii nociimKkeHHs
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O0aKTEepIOLMHIB Ma€ BEJIMKE 3HAYCHHS, OCKUIBKM JO3BOJISIE Kpalle 3pO3yMITH
MEXaHI3MH B3a€MOJIl MK MIKpOoOIOTOI0O Ta TMaToreHamH, a TaKoX 3HalTH
aJIbTepHATUBHI LUTSIXU TPOQUIAKTUKHY 1 TIKyBaHHS CTa(piIOKOKOBUX 1H(DEKIIIH.

Orasip Jgiteparypu.

bakTepionau — 11€ HU3bKOMOJIEKYJISIPHI ENTUN, CHHTE30BaH1 puO0COMabHO,
IO IPUTHIYYIOTh PICT CIOPIAHEHUX OaKTeplalbHUX BUIIB. S. aureus MPOAYKY€E KUIbKa
TUIIB IIUX PEYOBHMH, Cepel SKUX HaWBIAOMIIIT — JAHTUOIOTHUKH, Taki SK
crapimokokuun C55, cnopignenuit 3 naktunuaoM 3147 [3]. Boru nif0Th NUIISIXOM
pyiHYBaHHS MeMOpaHU KIIITHHU-MIIIEHI a00 MOPYIIEHHS] CUHTE3Yy KJIITUHHOI CTIHKH,
3a0e3Meuyoun MPOJYILIEHTY KOHKYpPEHTHY mepeBary [4]. ['eHeTu4H1 neTepMiHaHTH
OaKTEpIOMHIB YaCTO JOKANI3yIOThCS Ha IUIa3Mifax, 1[0 CIPHUSE TOPU3OHTAIBHOMY
MEPEHECEHHIO TeHIB 1 (OPMYBAHHIO PI3HOMAHITHOCTI CepeJl KIIHIYHUX 130JITIB [2].
1o o exonoriyHOoi poil y KooHi3awii Ta opMyBaHH1 MIKpOOIOTH, TO JOBEIECHO, 110
OaKTepiONMHK CIPHUSIOTH KOJIOHI3AIl MIKIPH Ta CIM30BUX OOOJIOHOK S. aureus,
OPUTHIYYIOYM PICT IHIIUX MPEACTaBHUKIB poay Staphylococcus 1 KOMEHCaIbHUX
MIKpOOpraHi3miB [4,6]. Y HEMOBIST 1 iT€H MOJOMIIOTO BIKY, B SIKHX MIKpOOiOTa IIIe
He cTaluTi30BaHa, OaKTEpIOUMH-MPOAYKYIOUl IITaMH MOXYTh JOMIHYBaTH, UIO
MIJBUIILY € PU3UK TPUBAIOTO HOCIMCTBA. OCOOIMBO 1€ CTOCYETHCS TOCIITATLHUX YMOB,
7€ EHTEePOTOKCHUTEHHI CTa(iJOKOKH 37aTHI IIBHJIKO TIIOIIMPIOBATHCS Cepell
HOBOHapo/keHux [6]. B 1HO3emHiN JiTepaTypl MIMPOKO BUCBITIEHO MHUTAHHA
OaKTepiONMHIB K PETyJSITOpiB BipyJeHTHOCTI Tak, OKpiM aHTUMIKpOOHOI mii,
OaKTeplOLMHN MOXYTh BIUTMBATH HA PETYJIALIIO T'€HIB, BIAMOBIAATBHUX 32 TPOAYKIIIIO
EHTepO- Ta eKc(oaTUBHUX TOKCUHIB [5,7]. Lle Bkazye Ha IXHIO y4acTh y M1JICUJICHH]
MaTOTEHHOCTI S. aureus, 0COOIUBO y AITEH 13 HE3PUIMMHU IMyHHUMH MeEXaHI3MaMH
3axucTy. [TogiOHa B3aeMo1isl MATBEPAKY€E KOHLETIIIFO TOABIMHOT poJili OAaKTEPI1OLMHIB
— sIK ()aKTOpIB KOHKYPEHTHOI MepeBar Ta ik MOAYJISTOPIB BIPYJIECHTHOCTI.

Benuke 3HaueHHS MarOTh OAKTEPIONMHU B KJIIHIUHIA IEIIaTPUYHIA ITPAKTHII,
TOMY III0 €HTEPOTOKCUTEHHI IITaMu S. aureus € 30yTHUKAMH CUHAPOMY OIIMapEeHUX
HeMOBJAT (SSSS), cuHIpoMmy ommapeHoi MIKIpH, XapyoBUX TOKCUKOIH(EKINA Ta

THIHHO-3analbHUX MPOIECIB y AiTel. Xoua MPOBIAHY POJIb Y MATOT€HE31 BIAITPAIOTh
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excomatuBai TokcuHu ETA Tta ETB, OakTepionuHu CHPUSAIOTH 3aKPITJIEHHIO
TOKCUT€HHUX ILITaMiB y AUTSYMX KOJeKTUBax [5—7]. Byso nokaszano, mo 6akrepionuH
tunty C55 acomiiioBanmii 13 HasgBHicTIO ETB-mmasmin, mo — miacuiroe
KOHKYPEHTOCIIPOMOIKHICTh 1 BIPYJICHTHICTb 130J1ATIB [2]. [30J151TH, OTprUMaHi BiJ AiTeH
13 ceyoBMMH a00 WIKIpHUMH 1HQEKUIIMH, HEPIAKO TMOEAHYIOTH MPOIYKIIIIO
EHTEpPOTOKCHUHIB 1  OakrtepiomuuiB [7]. VYV  3B’A3Ky 31  3pOCTaHHSM
aHTUOIOTUKOPE3UCTEHTHOCTI  OaKTEPIONMHU  PO3MISIIAIOTBCS  sIK  TTOTEHIIiiHa
anprepHaTuBa aHtuOioTHKaM [1,8,10]. ¥V memiaTpii nepcneKTUBHUM € 3aCTOCYBaHHS
MPOOIOTUYHKMX IITaMiB, IO MPOAYKYIOTh OaKTeplOoMHU, a0 CTBOPEHHS TOIMIYHHUX
mpenapaTiB Ha iX OCHOBI Ui JIiKyBaHHs MmKipHUX 1HDekui [9]. Ilpore mepen
KJIHIYHUM BHUKOPUCTAHHAM HEOOXIJHI MOJANbIIl JOCHIIKEHHsS iX Oe3MeYHOCTI Ta
BIUIUBY Ha MIKpOOIOTYy AUTHUHU. JlOCHIIKEHHS YKpPaiHChKMX HAyKOBIIB Yy Tally3i
BHBUYEHHS 0aKTEPIOLMHIB, 10 MPOAYKYIOTHCS €HTEPOTOKCUTEHHUMHU CTa(LTIOKOKaMH,
Hapasi € MOOJUHOKUMH, 10 CBITYUTH PO HEJAOCTATHIO PO3POOIICHICTS IIi€] MpoOIeMu
B HaIllOHAJIBHINA HayKOBIH JiTEpaTypi.

BuchoBkn.

bakrtepionunu €HTEPOTOKCUTEHHUX cTa17I0KOKIB € BOKJIMBUMU
JleTepMiHAHTaMK MiKpOOHOI eKoJorii B memiaTpii. IX akTHBHICTH TiCHO IOB’s3aHA 3
BipyJneHTHICTIO  Staphylococcus — aureus. Ilpomykimisi  OakTEepiOIMHIB  MOXKE
I JICAIIOBATHU KOJIOHI3AIIHUN [MOTEHIIA Ta CIIPUATH 3aKpIMJICHHIO
EHTEPOTOKCUTEHHUX INTaMiB y MAaKpOOpraHi3mi, M0 30UIbLIYyE PUZHK PO3BUTKY
1HQEeKIMHUX Ta TOKCHUKOIH(PEKIIMHUX TporeciB y JiTed. Exonoriyna posib
0aKTepIOLMHIB MPOSBISAETHCSA AK y MIATPUMAaHHI JUCO103y, Tak 1 B MOTEHI[IHHOMY
3axucHoMy edekTi. 3 ogHoro OOKy, JOMIHYBaHHS OaKTepiOLMH-IPOAYKYIOUUX
€HTEPOTOKCUTEHHUX IITaMIB MOX€ BUTICHSATH KOPHCHI KOMIIOHEHTH MIKPOOIOTH; 3
IHIIOTO — CIpsMOBaHa OAaKTEPIOIMHOBA AaKTUBHICTh MPOTH IEBHUX IaTOTEHIB
BIJIKpUBA€ TMEPCHEKTUBU AJII KOHTPOJBOBAHOTO BHUKOPUCTAHHS LHUX MOJEKYl. Y
MeIaTPUYHUX CTalllOHapax 0aKTepiOMHU MOXKYTh CIIPUSATH CENEKIIi] Ta MepCUCTEHLIIT
HO30KOMIaJIbHUX INTaMiB. Brucoka GakTepionMHOBAa aKTUBHICTh OKPEMHX KIIOHIB S.

aureus TIOCWIIOE IX KOHKYPEHTHI IIE€peBary, Mo yCKJIAJHIOE €paJuKallllo Ta CIPHsE
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IUPKYJISLIT PE3UCTEHTHUX 1 BHCOKOBIPYJIEHTHUX 130JATIB cepen aitedd. OriHka
0aKTepi1OMHOBOTO MPOP1TH0 EHTEPOTOKCUTEHHHUX CTa(P1IOKOKIB Ma€ MOTEHITIA CTaTH
BXJIMBUM JIarHOCTUYHUM 1 TPOTHOCTMYHUM 1HCTpyMEHTOM. bakTepionun-
IPOJYKYIOUl IITAMU Ta OYHIIEHI OaKTEPIOIMHU PO3TIISIAIOTHCS SK IMEPCIEeKTUBHI
areHTu Ui aHTHOIOTHK-CIIAPUHT CTpaTerii, a MOAabIll JAOCTIKEHHS MaloTh OyTH
COpSAMOBaHI Ha IHTETPAIlil0 MOJEKYJIIPHO-TeHETUYHUX, MIKPOOIOJOTIYHUX Ta
KIHIYHUX JaHux. [le J03BOJAUTH WITKIIIE BU3HAYUTH POJb OaKTEpIOIHHIB
E€HTEPOTOKCUTEHHUX CTa(IIOKOKIB Y MAaTOreHe31 KOHKPETHUX HO30JIOTIN y AiTel Ta
PO3pOOUTH HAYKOBO OOTPYHTOBAHI IMIJAXOAM J0 iX BUKOPUCTAHHS y MPODUIAKTHUII Ta

JIIKyBaHHI.
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Abstract. Introduction. Bacteriocins produced by enterotoxigenic strains of Staphylococcus
aureus represent an important component of microbial ecology and the pathogenesis of
staphylococcal infections in children. These antimicrobial peptides influence the balance of the
microbiota, promoting colonization of the skin and mucous membranes by staphylococci, and may
also potentiate the development of infectious and toxico-allergic conditions. In pediatric practice,
their role is considered dual: on one hand, they participate in the formation of normal microbial
interactions; on the other, they can enhance the pathogenicity of staphylococci, particularly in cases
such as staphylococcal scalded skin syndrome and other toxico-infectious conditions.

Materials and Methods. This study is of a review-analytical nature and is based on a systematic
analysis of scientific publications dedicated to bacteriocins of enterotoxigenic strains of
Staphylococcus aureus. The information search was conducted in international scientometric
databases—PubMed, PMC, ScienceDirect, Wiley Online Library, SpringerLink, MDPI, and Google
Scholar—using  the following keywords: staphylococcal  bacteriocins,  staphylococcin,
enterotoxigenic Staphylococcus aureus, epidermin, epilancin, aureocin, lantibiotic, pediatric
infections. The selection included original experimental studies, review articles, as well as taxonomic,
genetic, and biochemical descriptions of staphylococcal bacteriocins. The coverage period
comprised all available publications up to October 31, 2025. The analysis was performed considering
the type of bacteriocin, its molecular structure, mechanism of antimicrobial action and potential
pathogenetic significance in pediatric practice.

Research Results. Studies indicate that enterotoxigenic strains of Staphylococcus aureus,
isolated from children with skin, respiratory, and gastrointestinal infections, are capable of
producing bacteriocins or bacteriocin-like substances. These compounds inhibit the growth of
competing Gram-positive bacteria and influence the microbial balance of mucosal surfaces. At the
same time, some isolates exhibit a combination of enterotoxin production, bacteriocin synthesis, and
antibiotic resistance, which enhances their pathogenic potential. Data obtained from the literature
suggest that staphylococcal bacteriocins may participate in colonization, the formation of microbial
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communities, and the severe course of pediatric infections, however, further molecular studies are
needed to evaluate their potential as targets for new antimicrobial agents.

Conclusions. Bacteriocins of enterotoxigenic staphylococci are important determinants of
microbial ecology in pediatrics. Their activity is closely associated with the virulence of
Staphylococcus aureus. The production of bacteriocins can enhance colonization potential and
promote the persistence of enterotoxigenic strains in the macroorganism, thereby increasing the risk
of infectious and toxico-infectious processes in children. The ecological role of bacteriocins is
manifested both in the maintenance of dysbiosis and in their potential protective effect. On the one
hand, the dominance of bacteriocin-producing enterotoxigenic strains may displace beneficial
components of the microbiota; on the other hand, targeted bacteriocin activity against certain
pathogens opens up prospects for the controlled use of these molecules. In pediatric hospitals,
bacteriocins may contribute to the selection and persistence of nosocomial strains. High bacteriocin
activity of particular S. aureus clones strengthens their competitive advantages, complicates
eradication, and promotes the circulation of resistant and highly virulent isolates among children.
Assessment of the bacteriocin profile of enterotoxigenic staphylococci has the potential to become an
important diagnostic and prognostic tool. Bacteriocin-producing strains and purified bacteriocins
are considered promising agents for antibiotic-sparing strategies, and further research should be
aimed at integrating molecular-genetic, microbiological and clinical data. This will allow a clearer
definition of the role of bacteriocins of enterotoxigenic staphylococci in the pathogenesis of specific
pediatric conditions and the development of evidence-based approaches to their use in prevention
and treatment.

Keywords: bacteriocins, Staphylococcus aureus, enterotoxins, virulence factors, ecological
role, genetic regulation
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