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B paboTe npeacTaBneH kpaTkuii 0630p COBPEMEHHbIX CBEAEHMIN O NPUMEHEHUN BakTe-
PMOUVHORB B akBaKyJIbTYPHOM oTpacnu. B nocnegHue roabl C pasBMTMEM akBaKynbTypPHO-
ro cekTopa CTaHOBUTCS akTyasibHOM NpobnemMa aHTUBUOTUKOPE3NCTEHTHOCTU MIMAPOOU-
OHTOB. 3aaya 3aMeHbl aHTMOMOTNKOB Ha Bonee 6e3onacHble U AENCTBEHHbIE BELLECTBA
CTOMUT Nepen MHOrMMK cTpaHamu. B kayecTBe pelleHns AaHHOM NpobieMbl MCNOJb3Y-
10TCS 6aKTEPUOLMHBI — MPUPOAONOA00HbIE AHTUMUKPOOHbLIE NenTuapl. N3ydyeHune cTpo-
€eHVs NenTUAOB NPOMCXOANT NPU NMOMOLLM MeTareHOMHOIroO CEKBEHUPOBAHUS, KOTOPOe
NO3BOJIIET ONPEAENNTb TOYHYIO aMUHOKUCIIOTHYIO MOCen0oBaTeNlbHOCThb. [poBeaeHHbIN
NINTepaTypHbIA NOUCK BbISIBU NPUMEPbI MCMOb30BaHUsA B Poccun MUKPOBHOro nna n3
cucTeMbl 61odnok anst 06bLEKTOB aKBaKyJ/bTYPbl B KAYECTBE HE TOJIbKO OYUCTKN BOAbI, HO
1 60pbObLI C pa3nnyHbIMM 3aboneBaHNsIMU. B OCHOBHOM uncnonb3oBaHne BakTepmoum-
HOB pacnpocTpaHeHo B 3apybexHbIx CTpaHax, Takux kak Kntam, AnoHus, KaHaga, Hop-
BEruns; NpUMeHsIoTCs WtamMmmbl poaa Bacillus, Lactobacillus plantarum 42, Lactobacillus
plantarum YRL45, Lactobacillus plantarum W3-2, Lactococcus spp., Neavounn PA-1
(Pediococcus acidilactici), Pediococcus acidilactici DSM 10313. BbisiBneHHble nenTu-
Obl CNOCOOCTBYIOT YIYHLLIEHMIO POCTa U BbKMBAEMOCTM PbiO, a Takke KayecTsa BOAbl 3a
CYET PasfioeHUs opraHNYecknx BewecTB; aPPEKTUBHO NOOABASIOT NaTOreHHy Mu-
Kpodnopy, CHUXaOT pUCK 3aboneBaHnin B akBakybType; akTUBHbI NPOTUB Enterococcus
faecalis, Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus v Clostridium
botulinum. 0o6aBnsis 6akTepUoLIMHbI B KOPMa AJ151 aKBaKYNbTypbl, MOXHO 3 dEKTUBHO
CHU3UTb 3aBUCUMOCTb OT TPaAULIMOHHbBIX METOLOB JiedeHusl. Takum o6pa3om, 6bakTepuro-
LMHbI NpeacTaBnstoT coboi NepcnekTnBHbIE aHTUMUKPOOHbIE Npenaparbl, KOTopble
MOTYT YNY4YLINTb KA4eCTBO akBaKyJIbTYPHOM NPoayKLMK, NOBLICUTL ee 6e30MacHOCTb ANs
noTpebuTenei, a Takke pacLUMpPUTb JIEKAPCTBEHHbI PbIHOK /11 0OBbEKTOB aKBaKybTYpbI.

KnioyeBble crnoBa: aHTMbuotukn; 6akrepuun; aHTUOMOTUKOPE3UCTEHTHOCTD;
aKkBakynbTypa; rmapoObUOHTbI; KOpMa; 6akTepUoLMHbI
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duHaHcpoBaHue. PaboTa npoBeaeHa B paMkax BbIMOJHEHUA npoekTa «PaspaboT-
Ka NepcoHNPULIMPOBAHHBLIX KOPMOB HOBOIO MOKOJIEHUS C PacTUTENbHbIMU U NMPobuo-
TN4eckuMKn nobaBkamMm A MOBbILLEHUS BbKMBAEMOCTU U YNYYLIEHUSA 300PO0BbS PbIO»
(FZNE-2023-0003) 1 cybcunanm ns deaepanbHoro 6toaxeta o6pa3oBaTesibHbIM OpraHu-
3aUuaM BbICLLEro 00pa3oBaHMsa Ha peanusaumnio MeponpuUaTUiA, HanpaBneHHbIX Ha MOoJ-
[ePXKY CTYOEHYEeCKNX Hay4YHbIX COOBLLECTB.
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This paper provides an overview of the recent information on the use of bacteriocins in aqua-
culture. The development of the aquaculture sector in recent years brings the problem of
antibiotic resistance in aquatic organisms to the foreground. Many countries are facing the
challenge of replacing antibiotics with safer and more effective substances. Bacteriocins,
nature-like antimicrobial peptides, are used as a solution to this problem. The structure of
peptides is studied using metagenomic sequencing, which pinpoints the exact amino acid
sequence. A literature search has revealed cases in Russia of microbial sludge from the
biofloc system being used in aquaculture facilities not only for water purification but also to
combat various diseases. Bacteriocins are more widely applied abroad, e.g. in China, Japan,
Canada, or Norway, where strains of the genus Bacillus, Lactobacillus plantarum 42, Lacto-
bacillus plantarum YRL45, Lactobacillus plantarum W3-2, Lactococcus spp., Pediocin PA-1
(Pediococcus acidilactici), Pediococcusa cidilacticiDSM 10313 are used. The identified pep-
tides help enhance fish growth and survival; improve water quality through decomposition of
organic substances; are effective in suppressing pathogenic microflora, reduce the risk of
diseases in aquaculture; are active against Enterococcus faecalis, Staphylococcus aureus,
Listeria monocytogenes, Bacillus cereus and Clostridium botulinum. By adding bacteriocins
to feeds, fish farmers can reduce dependence on traditional treatments. Thus, bacteriocins
are an emerging group of antimicrobial drugs which can improve the quality of aquaculture
produce, make it safer for consumers, and expand the drug market for aquaculture facilities.
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BBepeHue

AKBakynbTypa cTana OOHUM W3 BaXKHEMLUUX
HanpaBneHun B o0OecneYeHun npoaOBOSbLCT-
BEHHOIM 6e3onacHocTn 4yenoseyectBa. C Hauva-
na 2000-x rogoB HabnwOaeTcs CTPEMUTENbHbIN
POCT NPOM3BOACTBA MAPOOMOHTOB, YTO NMPUBENO
K HeO6XOAMMOCTN COBEPLUEHCTBOBAHNS METOO0B
KOHTpoNs 3a60feBaHNN N UCMOJIb30BAHNS NPOTU-
BOMUKPOOHLIX NpenapaTos.

NMpuMmeHeHne aHTUOUOTMKOB B aKBaKyJbTy-
pe — CloXHas U HeOAHO3HAaYHasa Tema, Bbi3blBa-
lowas cepbesHble onaceHmsa. C 0oHOW CTOPOHHI,
aHTUONOTNKM HeobxoaMMbl ons 6opbOblI ¢ HakTe-
puanbHbIMU NMHPEKUMSMU, KOTOPbIE MOryT Mnpu-
BECTU K MACCOBOW rnbenu pbidbl M CEPbE3HbIM
3KOHOMMYeCKUM notepsam. C Apyro CTOPOHbI, UX
NPUMEHEHNE COMPSXEHO C pUCKaMu, BAUSIOLLA-
MW Ha 300POBbLE YESIOBEKA M OKPYXAIOLLYO cpeay.
YpesmepHoe 1M HepauuoHanbHOE MPUMEHEHVE
QHTMOVOTMKOB MPUBOAUT K MOSBIEHUIO YCTOMYU-
BbIX LUTAMMOB 6akTepuii, KOTOpble CTaHOBSATCS
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HEBOCMPUNUMUYNBBLIMU K NIE4YEHUI0. DTN yCTON4YU-
Bble BakTepun MOryT nepenaBaTbCs NOASM Yepesl
notpebneHne 3apaeHHOM pPbIbbl NN Yepes KOH-
TakKT C BOAOW, 3arpa3HEHHON aHTUBUOTUKAMN, YTO
NnpeacTaBnsieT Cepbe3Hyl0 yrpo3y ANla 340P0Bbs
HaceneHus, NOCKOJNbKY NeyeHne nHekKUnin, Bbl3-
BaHHbIX TaKUMN BaKTEPUAMMN, CTAHOBUTCS KpanHe
CNOXHbIM. [N peweHns 3Tux Nnpobnem akTUBHO
ncenenylTcs U BHeOpPSOTCa anbTepHaTUMBHbIE
nogxonabl, Hanpumep, YydlleHne CaHUTapPHbIX
ycnoBuii (cosgaHme 60nee rmrmeHnYHbIX YCIOBUIA
BblpaLLMBaHuA, NnpodunakTmka 3abonesaHui, nc-
NoSib30BaHME BakUVH U UMMYHOCTMMYNATOPOB),
pa3paboTka HOBbIX EKAPCTBEHHbIX MpenapaTos.
Bce uvaule B kayecTtBe 3aMeHbl aHTUOMOTU-
KaM MCMoNb3ylTcs NpobnoTnyeckre npenaparhl,
npeacraensiowme cobon XnBble MUKPOOPraHn3-
Mbl, KOTOpPbIE NPV BBEOEHUN B pauuiOH WM BOA-
HYIO Ccpedy akBaKy/bTypbl CNOCOOCTBYIOT ynyulle-
HUIO 300POBbA M pocTa rMapPobuoHToB. OgHUM
N3 KJIOYEBbIX MEXaHU3MOB X OENCTBUS ABNAET-
csa BblpaboTka 6aKTEPUMOUMHOB. ITU MPUPOOHbIE
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AHTUMUKPOOHbIE NeNTUAbl, NPoAyUMpyeMble pa3-
NNYHBIMK  BGaKTepPUsIMU, MOTyT MNOAABNATb POCT
NaToOreHHbIX MUKPOOPraHn3mMoB 6€3 ncnonb3oBa-
HUS TPaOMUVOHHBIX aHTUOMOTUKOB. prMeHeHne
0aKkTepuoOLMHOB B akBakysbType CcnocobCcTByeT
CHWXEHUIO 3aBUCUMOCTU OT aHTUOUOTUKKOB, 4YTO, B
CBOIO o4epeb, YMEHbLUAET PUCK PA3BUTUS YCTON-
YMBbIX LWITaMMOB Oaktepuii. Nx mcnonb3oBaHue
CnocobCTBYET CO3aaHMI0 6onee 340POBON 3KOCU-
CTEMbl B 3aMKHYTbIX BOAOEMaX, yiyywasa obwmni
VMMYHUTET pbi® 1 CHUXaa 3abonesaemocTb [Dar-
bandi, 2022]. MiIMeHHO NO3TOMY GaKTEPUOLMHBI
CUMTAOTCA MNEepCnekTUBHbIM HarpaBjeHMEM B
pa3paboTke anbTepHaTMBHbLIX MeToA0B 60pbObLI C
6akTepuanbHbiMU MHOEKUNSAMN B aKBaKyNbType.
AKTMBHO BeAyTCS UCCNEeOOBaHUs C LENbIo Noucka

HOBbIX GAaKTEPUOLUMHOB C YJy4YLLIEHHLIMW CBOMCT-
BaMu, pa3paboTku METOAO0B MX cTabunusaumm u
onTuMmM3auum crnocoboB nMpumeHeHusi. B HacTo-
awern paboTte npencrtaBneH 0630p NPUMEHEHUS
6aKTEPUOLUMHOB B akBaKyNbLTYPHOW OTpacau.

[MpoBeaeHHbIN NUTEPaTyPHbIA MOUCK BbISBUI
Hanbonee pacnpoCTPaHEHHbIe U NPUMEHSEMbIE
6akTepuouyiHbI (Tabsn.).

B uenom unccnepoBaHus MNOATBEpPXAAlOT, 4TO
6akTepPUOLUMHBbI 061a8al0T 3HAYUTENbHBIM MOTEH-
umanom B 6opbbe ¢ naToreHHbIMN MUKPOOPraHn3-
MaMy 1 MOryT ObiTb MCMNOJSIL30BAHbI B MeOMLMHE,
CENIbCKOM XO35MCTBE M NULLEBOW NPOMBbILLIIEHHO-
ctn. OgHako HeobxoauMbl AasibHENLLMEe NCcneno-
BaHWS ONS OLLeHKM 6€30MacHOCTU N 3P PEKTUBHO-
CTN X NPUMEHEHNS B PA3/INYHbIX YCITOBUSIX.

MprMmeHeHne 6aKTeEPUOLMHOB, BblAEIEHHbIX N3 MPOBNOTUHECKMX LUTAMMOB

Application of bacteriocins isolated from probiotic strains

LLTammbl poga Bacillus
Strains of the genus Bacillus

- yNyyLleHne pocTa U BbXXMBAEMOCTH pbib;

- yNyylleHne KayecTBa BoApbl 32 CHET Pa3/0XKEHMS OPraHUYECKMX BELLECTB;

- 3addeKTUBHOE NoaaBfieHNe NaToreHHoM MUKPOdIopkI, CHUXEHWE pucka 3aboieBaHNM
B akBakynbType [[oxmuneHko n ap., 2022]

- improvement of fish growth and survival;

- improvement of water quality due to the decomposition of organic substances;

- effective suppression of pathogenic microflora, reducing the risk of diseases
in aquaculture [Pokhilenko et al., 2022]

LLtamm Lactobacillus plantarum 42
Lactobacillus plantarum strain 42

aKTMBEH NPOTMB Enterococcus faecalis [MupanumoBa u gp., 2016]
active against Enterococcus faecalis [Miralimova et al., 2016]

Ltamm Lactobacillus plantarum YRL45
Lactobacillus plantarum YRL45 strain
Akkermansia);

- MPYMEHEHWE Y MbILLEN YBEMYMBAN0 OTHOCUTENIbHOE KONIMYECTBO NOJIe3HbIX GakTepuin
(Muribaculaceae, Akkermansia);

- CHUXEHMeE KonYecTBa NaToreHHbIx 6aktepuii (Lachnoclostridium);

- BblpaboTka KOPOTKOLLEMOYEYHbIX XUPHbIX KNCNOT B KuweyHuke [Bu et al., 2023]

- in mice, the use increased the relative number of beneficial bacteria (Muribaculaceae,

- reduction in the number of pathogenic bacteria (Lachnoclostridium);
- production of short-chain fatty acids in the intestine [Bu et al., 2023]

LLTamm Lactobacillus plantarum W3-2

Lactobacillus plantarum strain W3-2 etal., 2023]

and Bacillus cereus;

- 3HaYMTEeNbHasA aHTUMUKPOOHAasA akTUBHOCTb NPOTUB Staphylococcus aureus, Listeria
monocytogenes v Bacillus cereus;

- NepcrnexkTnBa AJjisi NPUMEHEHMS B MULLEBOW NPOMBILLNEHHOCTU U MeanumHe [Wang

- significant antimicrobial activity against Staphylococcus aureus, Listeria monocytogenes,

- potential for use in the food industry and medicine [Wang et al., 2023]

LTammel Lactococcus spp.
Strains of Lactococcus spp.

BbIpaXEHHas aHTaroHMCTUYeckasi akTMBHOCTb NPOTKUB Listeria monocytogenes

n Staphylococcus aureus [bataea n ap., 2018]

pronounced antagonistic activity against Listeria monocytogenes and Staphylococcus
aureus [Bataeva et al., 2018]

MepyounH PA-1 (utammebl
Pediococcus acidilactici)
Pediocin PA-1 (strains of
Pediococcus acidilactici)

- aKTUBHOCTb MPOTMB LUMPOKOrO CNEKTPA rPamMmnosioX1TESNbHbIX BakTepuii, Bktoyast
Listeria monocytogenes, Bacillus cereus v HekoTopble wtammbl Clostridium botulinum;

- ynyyleHne MMKpoObumoThl KuweyHuka y ruapobuoHTos [Porto et al., 2017]

- activity against a wide range of gram-positive bacteria, including Listeria
monocytogenes, Bacillus cereus, and some strains of Clostridium botulinum;

- improvement of the intestinal microbiota in hydrobionts [Porto et al., 2017]

LLTamm Pediococcus acidilactici
DSM 10313

Strain Pediococcus acidilactici
DSM 10313

NpoayLMpOBaHne neamoumHa, 3G heKTUBHO MHIMOUPYIOLLLErO POCT NaTOreHHbIX
MWKPOOPraHn3mMoB, Takux kak Listeria monocytogenes [Skariyachan, Govindarian, 2019]
production of pediocin, which effectively inhibits the growth of pathogenic
microorganisms such as Listeria monocytogenes [Skariyachan, Govindarian, 2019]
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Ponb 6akTepuoLUHOB B cucTeme 6ModpnokK

N3yueHne ponn 6akTepuouvHoB B 6uodoke
SIBNSIETCA NEepPCNeKTUBHbIM HanpaBiieHUEM WUC-
cnenoBaHuin B 06nacTtu akBakynbTypbl. [oHUMa-
HUEe TOro, Kak 6akTeEPUOLVIHBI BAINSIIOT HA COCTaB U
dYHKUMOHMPOBaHMe Bnodnoka, MOXET NPUBECTU
K paspaboTke 6onee 3PPEKTUBHLIX N YCTONYN-
BbIX CUCTEM BbIPALLVBAHNSA BOAHBIX OPraHN3MOB.
Heobxoonmo onpenenutb, Kakme UMEHHO BUAbI
OakTepuii, NpUCyTCTBYOLWME B BModnoke, npo-
OyuupyloT 6akTePUOLMHBI. ITO BKIIKOHAET B CebS
BblAENEHNE U KYNbTUBMPOBaHMEe OakTtepuin u3
Ornodnoka, a Takke aHann3 nx CnoCoOHOCTU NPo-
AyuupoBaTb aHTUMUKPOOHbIE BelecTBa. CoBpe-
MEHHblIE METOAbl MONEKynspHon 6uonorum, Ta-
KMe Kak CEKBEHMPOBAHNE FEHOMA U MeTareHoMM-
Ka, 3Ha4YMTEeNbHO 00NleryaloT STOT NPoLEecC.

CekBeHVpOBaHME MUKPOOHOro wna u3 cu-
cTeMbl OMOGNOK BbI3bIBAET OOMbLLLUON WHTEPEC
cpeam yyeHblx, Tak Kak, 3Haa cocTtaB oKy, UX
MOXHO MCMOJIb30BaTbh HE TOJIbKO B kayecTtBe Ouo-
nornyeckoro ¢punetpa ona OYULLEHUS BOAbl, HO
M B OPYrvx OTPacnsix akBakyNnbTypbl U CEIbCKOro
X036MNCTBA.

Ona nonydyeHus nogpobHon uHdopmaumm o
MNKPOBHOM COOOLLECTBE NCMONBL3YIOT METOL Me-
TareHOMHOro CeKBeHupoBaHua reHoB 16S pPHK.
970 MeTon, AN9 U3Y4YEHUS MUKPOOPraHM3MOB, KO-
TOPbIN NO3BONSET «NOCYMTATb» COTHM BUAOB DOak-
TEpU, B TOM 4YMUCNE U HeKynbTuBUpyemsbix. CyTb
MeToda 3ak/yaeTca B BbloeneHunm reHa 16S
pPHK — yHMKanbHOro 1 BbICOKOKOHCEPBATUBHOIO
yyacTka HYKNeoTUOHOM uenn Bcex bakTepuii, no
KOTOPOMY MPUHATO MAEHTUGUUMPOBATL MUKPOO-
Hble opraHu3mbl [BpbiHanHa, Kopuarunha, 2022;
OrapkoBa n gp., 2022].

Tak, ydyeHble 3 Ore0Y «BopoHexckuin rocy-
DApPCTBEHHbIV  JIECOTEXHUYECKNI  YHUBEPCUTET»
NPOBENN WCCNeAoBaHUs MUKpoOMOMa akTuB-
HOroO wna u3 CTOYHbIX BOA, NIEBOOEPEXHBLIX rO-
POACKMX OYUCTHBIX COOPYXeHuii r. BopoHexa u
MMKPOBMOMA KULIEYHMKA CBUHbW. [lonyyeHne
AOHK ocyuwecTtBnganocb C NOMOLLbID KOMMeEpYe-
ckoro Habopa ZymoBIOMICS DNA Microprep Kit.
dkcnepnMeHT npoBoaunca Ha nnatdopme lon-
TorrentPGM. VccnepoBaHne CeKBEHMPOBAHUS
16S pPHK 6akTepuii npoaeMoHCTPUpPOBano u3-
MEHEeHUs1 B CTPYKType MuKpobmoma Xenyaou-
HO-KMLLIEYHOro TpakTa CBUHbWU, WCXOOHOrO ak-
TUBHOrO una n nx cmecu. Habnwopganocek ygenu-
yeHne 4vmcneHHocTn Bacteroidetes B 1,7 paasa,
Verrucomicrobiota — B 18,5 pa3sa, 4MCNeHHOCTb
Firmicutes cHnaunnacoe B 1,1 pasa, Actinobacteria —
B 5,5 pasa. Kpome TOro, nponcxoamTt nogasne-
HMe pocTta Fusobacteriota nw Campilobacterota.
O6HapyXeHbl pas3nuyma B coctaBe bakTepuin Ha
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YPOBHE Kjlacca, CEMeENCTBa M poja B npenenax
KaXxaoro Turna MCXOAHOro akTMBHOMO mna u ero
MoaANPUKALUM C MUKPOOMOMOM XenyaoyHO-KM-
weyHoro Tpakta cBuHbM [Abanoz, Kunduhoglu,
2018]. OobasneHne mukpobmoma XKT cnocob-
CTBOBasI0O 00Opas30BaHUIO MONYNSUUA MUKPOOP-
raHM3MoOB, KOTOPbIE MOMyT YCMELWHO MNOAAaBNAATb
POCT HUTEBUAHbLIX BakTepuin. MIameHeHne cocTa-
Ba aKkTMBHOro mna npuBeno K (GpOpMUPOBAHMUIO
y €ero npeacrtaButenern pepmMeHTHbIX CUCTEM,
a4anTUPOBAHHbIX K Cheunduieckum 3arpsa3Hu-
TeNAM CTOYHbIX BOA.

Ewie ooHO vccnenoBaHme No CEKBEHUPOBAHUIO
aKTUBHOIO 1na nNpoBenu yyeHole n3 r. NMepmn. OHm
paccmatpusanu baktepuanbHble COObLEeCcTBa ak-
TUBHOIO mMia Ha KOMMYHasIbHbIX OUOMOrMYEeCKMX
OYUCTHbIX COOpPYXeHusax. MpenapaTtbl XPpOMOCOM-
Ho HK Obinn nosilydeHbl C NOMOLLbIO (PEHONb-
Horo metopa. CekBeHMpOBaHME MNPOBOAMAN Ha
nnatdpopme MiSeq n lonTorrentPGM (Roche Kapa
Library Prep Kit lllumina 50 Rxn / Habop KAPA).

Pesynbrathl nccnegoBaHust GropasHoobpasus
AKTUBHbIX WIOB KOMMYHAJIbHbIX U MPOMBbILLIEH-
HbIX OYUCTHbLIX COOPYXEHUN C MCMONb30BAHNEM
MeToaa MeTareHOMHOrO0 CEeKBEHMPOBAHUS TMO-
Kasanu, 4TO OCHOBHbIE DUIYMbl BO BCEX N3YHEH-
HbIX obpasuax — aT1o Proteobacteria, Firmicutes
n Bacteroidetes. [MpoTteobakTepun 3aHUMAIOT
rmaBHOE MECTO BO Bcex oOpasuax, Kpome ak-
TUBHOrO mna HedTEXMMUNYECKOrO NPennpusaTus,
roe npeobnagaloT Firmicutes. TunuyHbln nNpea-
cTaBuTeNb BOAHOM Mukpodnopsl Acinetobacter
Sp. OOMUWHUPYET B aKTUBHOM Wjie KOMMYy-
HanbHOro npeanpuatus, a Sulfuricurvum sp.
n Romboutsia sp. — B 0bpas3uax N3 OYUCTHbIX
COOPYXEHUN LLeNIONO3HO-0YMaXHOro U Hed-
TenepepabaTbiBAOLLErO NMPeanpuaTuii COOTBET-
CTBEHHO. JOnudnyopecueHTHas MUKPOCKOMNUa
noaTBepavnaa, Yto CMelaHHble B6akTepuanbHble
KyJIbTYpPbl @KTUBHbIX UI0B U3 Pa3HbIX UCTOYHUKOB
nocrne BbipalyBaHNS Ha cpeae C OrpaHMyYeHHbIM
copepxaHmem asota U M3BbITKOM WCTOYHUKA
yrnepopaa — 0ytuparta Hatpus — HakanameaioT MNTA
B KneTkax. ITO MOXHO paccMaTpuBaTb Kak Ba-
PUaHT UCMONb30BaHNS N3ObLITKOB aKTUBHOIO mna
[Cnbuesa u gp., 2019].

Ucnonb3oBaHue 6aKTEpPUOLMUHOB
B KOpMaXx AJi 00beKTOB aKBaKyJbTypbl

B nocnegHve rogbl MUpoBasi MHAOYCTPUSI ak-
BaKyJ/ibTYpbl BCe 0O0Jiblle BHUMaHUA yaoenseTt uc-
NOSb30BaHUI0 BGAKTEPUOLVHOB B KaYeCTBE Cpea-
cTBa 60pbLOLI C YCTOMYMBOCTLIO K aHTMOMOTUKAM.
Mx Buonormnuyeckas npupoga kopeHuTtca B Gen-
KOBOI CTPYKTYpe, KOTOpas BapbUPyeTCs Yy pas-
HbIX TMMNOB 0OaKTepPMOUVHOB, YTO MO3BOJISET UM
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BO34EMNCTBOBATb HA KOHKPETHbIE GakTepun. Mox-
HO NPeaAnoNIoXNTb, HTO GaKTEPUOLIMHBI BO3OENCT-
BYIOT HA XXM3HEHHO BaXHbIE QYHKLIMN YYyBCTBUTESb-
HbIX KNIETOK, HO OONbLLUMHCTBO AENCTBYIOT, 06pa3ys
B MeMBOpaHe nopbl UM KaHasbl, CNOCOOCTRyOLLME
HapyLIeHnio MeMBPaHHOIO NoTeHUMana 4yBCTBuU-
TeNbHbIX KNEeTOK. AHMOHHbIE NUNUAbI LUTONAa3Ma-
TNYECKON MeMOpaHbl SBASIOTCA OCHOBHbIMU pe-
uentopaMmn 6aKTEPUOLMHOB AN CTUMYASILMA MO-
poobpa3oBaHua [Abaoynnaesa, 2024]. MexaHn3m
DEenCTBUA 3aKJIl04aAETCs B CBA3bIBAHUM C MeMbpa-
HOI KJIETKU-MULLEHWN, YTO NPMBOAMT K 0b6pa3osa-
HUIO Nop win GEepMEHTATUBHOMY PaspyLUEHUIO
OCHOBHbIX KOMMOHEHTOB kneTku [Arakawa, 2019;
El-Gendy et al.,, 2021]. 9710 BneYyeT HapylleHne
KNE€TOYHbIX MPOLIECCOB, TAKMX Kak YCBOEHME nNuTa-
TeNbHbIX BELLECTB, YTO B KOHEYHOM UTOre NpuBO-
OUT K rmbenu kneTok. bakTepnounHel npegnaraT
LeneHanpaB/ieHHbI MOAX0A, K KOHTPOJIIO nonyns-
umn GakTepuin, 4To aenaeT Ux MHoroobeLaLen
aNnbTEPHATUBON TPAAULMOHHBIM  aHTUBUOTMKAM
M CHUXAET PUCK Pa3BUTUSA YCTONYMBOCTU K aHTU-
OMOTUKaM B akBaKy/bType.

CTpaHbl C nepenoBoi NPakTUKON akBaKyNbTY-
pbl NEPBLIMY Ha4Yann [,06aBNATbL 6AKTEPUOLMHBI B
KkopMa a5l pblb6 B KayecTBe NPUPOOHbIX aHTUMMU-
KpOOHbIX CpeacTB. Hanpumep, uccnenoBaHus,
npoBeAeHHble B HopBeruu, nokasanu, 4to Oak-
TEPUOLMHBI MOTYT 3P@PEKTUBHO YHMUYTOXATb Na-
TOreHHble bakTepunn B NONyASLUMAX pbiO, yayylias
obLee cocTossHME MX 300POBbS U TEMMblI POCTa
[Todorov et al., 2019; Mokoena et al., 2021].

Jobaenas 6aKkTepUOLIMHbBI B PaLMOH PblO, MOX-
HO CHU3UTb 3aBMCMMOCTb OT aHTUOBMOTUKOB, KOTO-
pble CNOCOBCTBYIOT Pas3BUTUIO AHTUOMOTUKOPESN-
CTeHTHOCTU. Kpome Toro, ncnosnb3oBaHue bakrte-
PVOLMHOB MOMOraeT CTUMYIMPOBATb MMMYHHYIO
cucTemy pblb, yKpennss nx 300pOoBbe 1 MOBbILIAs
YCTOMYMBOCTb K MHpekuuam. Takon nogxon He
TOJIbKO MOAAEPXMBAET YCTOMYMBBIE METOAbl akK-
BaKynbTypbl, HO 1 06ecneynBaeT 6onee 300POBYIO
nonynauuio pbi6. B cBOO ovyepedb, ykpenneHue
VMMYHUTETA NPUBOOMUT K YNYy4YLLIEHNIO TEMMOB PO-
CTa pbld M NOBLILWEHNIO YCTOMYMBOCTU K 3KOJIO-
rmyeckmum ctpeccopamMm [Kumariya et al., 2019;
Naskar, Kim, 2021]. lNonoxutensHoe BAuUsHNE Ha
300POBbE M POCT He TONbKO MNoBbiWAeT adpdek-
TUBHOCTb METOAO0B akBaKy/NbTypbl, HO U COOTBET-
CTBYET pPaCTyLLEMY CNPOCY Ha YCTONYMBLIE U KO-
JIOMMYECKM YNCThIE METOAbI PAa3BeAEHNS PhIObI.

3aknioyeHue

CHUXeHne yCTOMYMBOCTU PbIObI K aHTMOUO-
TUKaM SIBASIETCS aKTyasbHOW Npob6aemMon, KOTo-
PYIO MOXHO CYLLECTBEHHO peLnTb 6narogaps UH-
HOBALMOHHOMY MCMNONIb30BAHUID BAKTEPUOLMHOB

B KOpPMax O akBakysbTypbl. AHTUOUOTUKU yXe
OAaBHO NCNOJb3YIOTCA B pblI6OBOACTBE, MOMoras 60-
pPOTbCA C BakTepUanbHbIMU MHPEKUMSMN N CTUMY-
nmpys pocT. OgHaKko UX Ype3MEePHOE UCMOJIb30Ba-
HMe NPUBESIO K TPEBOXHOMY YPOBHIO YCTOMYNBOCTU
BOAHbIX OakTepuii K aHTMOMOTUKAM, YTO co3aaeT
CEepbEe3HYI0 Yrpody OJ1s 300POBbS HE TOMBKO PhiDbI,
HO 1 mogen. NpuMeHeHe aHTUMNKPOOHbLIX NenTu-
OOB, BblAENEHHbBIX U3 MPOBMOTUYECKNX Npernapa-
TOB, B TOM uucne cuctembl 6uodnok, aABnseTcs
NepCrneKkTUBHLIM 19 YydLEeHUs 300P0Bbs Pbid U
noaaepXaHnst yCTOMYMBBLIX METOA0B akBaKyJbTYpbI.
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