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Annomayus. PazButie aHTHOMOTHKOPE3UCTEHTHOCTH MIPUBOINT K ITOMCKY HOBBIX PEIICHUA B 00-
JACTH YIYYIICHUS KaueCTBa FOTOBOW MPOJYKIUH M CHIDKEHHUS OTPUIATEIHFHOTO BO3JICHUCTBUS HA KOHEY-
HOTO TOTpeOuTens. AKBaKylIbTypa, SIBISIONIAsICS aKTUBHO Pa3BHBAIOLICHCS OTPACNIblO, MPEIBSBIACT K
MPOAYKIIUHN CephE3HBIC TPEOOBAHMS, B TOM UHCIIE IO CHHYKEHHUIO 3200JIEBAEMOCTH CPEIH BBIPAIIUBACMBIX
pPHI0O M YMEHBIICHUIO WCIOIH30BAHUS aHTHOMOTHKOB. Cpelmu albTepHATHBHBIX TPENApaToB BBIACIISIOT
pa3iMYHBIe KOPMOBEIE MOOABKHU (IIPO- ¥ MPEOHOTUKH, PUTOTEHHBIE MPEmapaThl), KOTOPhIE CIIOCOOHKI 3a-
MEHHUTH aHTUOMOTHKH 0e3 Bpema Ijisl OpraHn3Ma THApOOHOHTOB. HOBOM oTpacipio SBISETCS U3YyUECHHE
KBOPYM CEHCHHT OaKTepuil M ero ACWCTBHE HA MaTOTCHHBIC OpraHu3Mbl. [locienHue necineqoBanus moKa-
3aJi, 9YTO MCIIOJIB30BaHNE MHTHOUTOPOB KBOpyMa CIIOCOOHO CTaTh MEPCHEKTHUBHON 3aMEHON aHTHOMOTH-
KaM 0e3 BpeJia Jiuisl OpraHu3Ma U KOHeUHOro notpedurens. OCHOBHOE ACHCTBHE HHTHOUTOPOB HAIPABICHO
Ha OJOKHPOBaHHUE B3aMMOACUCTBHS N-aI[IITOMOCEPHHOBBIX JJAKTOHOB C CUTHAJIBHBIMH PELEIITOPaMHU, YTO
MPUBOJUT K WHTUOMPOBAHUIO JKCIPECCUH TEHOB, CBSA3aHHBIX C BHUPYJICHTHOCTHIO. YUEHBIMH Pa3HBIX
CTpaH MPOBEICHEI MCCICIOBAHNS HA TEMY BIUSHIS HHTHOUTOPOB HA MTATOTEHHBIE IS THAPOOHMOHTOB Oak-
Tepun. B 0030pe mpeacTaBIeHBI CBEICHUS O KBOPYM CEHCHHIC OakTepuil U OOIIMe NaHHBIC IO UCCIICIO-
BaHUIO HHTHOUTOPOB KBOPYMa, CIIOCOOHBIE CTAaTh MEPCIEKTUBHBIMU KOMIIOHEHTAMU B KOPMJICHUH TUIPO-
OHMOHTOB.
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Abstract. The development of antibiotic resistance leads to the search for new solutions in the
field of improving the quality of finished products and reducing the negative impact on the end user. Ag-
uaculture being an actively developing industry imposes serious requirements on products, including re-
ducing the incidence of diseases among farmed fish and reducing the use of antibiotics. Among the alter-
native drugs, there are various feed additives (pro-, prebiotics, phytogenic drugs) that can replace antibiot-
ics without harm to the body of hydrobionts. A new branch is the study of quorum sensing bacteria and its
effect on pathogenic organisms. Recent studies have shown that the use of quorum inhibitors can become
a promising replacement for antibiotics without harm to the body and the end user. The main action of
inhibitors is aimed at blocking the interaction of N-Acyl homoserine lactone with signaling receptors,
which leads to inhibition of the expression of virulence-related genes. Scientists from different countries
have conducted research on the effect of inhibitors on pathogenic bacteria for hydrobionts. The review
presents information about quorum sensing of bacteria and general data on the study of quorum inhibitors
that can become promising components in the feeding of hydrobionts.

Keywords: aquaculture, hydrobionts, fish, quorum sensing, quorum inhibitors, microbial commu-
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BBenenue.

Boanas sxocucTeMa CTalKHBAETCSl CO 3HAYUTEIBHBIME YTPO3aMH aHTPOIIOTEHHON N1eSTeFHOCTH,
Cpeny KOTOPBIX 0c000€ BHUMAHHUE YCIAETCS YPEe3MEPHOMY BBUIOBY THAPOOMOHTOB M 3arpsS3HEHUIO IIIa-
CTHKOM. Pemenne mepBoii poOsIeMsl SABIAETCS BaKHOW IENbIO NMPH pa3paboTKe MOIUTHUKH COXPAHEHUS
BOJIHOM cpenbl. AKBaKyJIbTypa CUMTACTCS [VIABHBIM ITOJIX0J0OM B COXPaHEHHH €CTECTBEHHBIX 3aIIacOB PHIO
U TPENCTABISIET BAXKHYIO YacTh B IPOJOBOJIBCTBEHHOW OE30MaCHOCTH pa3HBIX cTpaH. Kpome Toro, ot-
paciib SIBJISIETCS CaMbIM OBICTPOPACTYIIIMM CEKTOPOM >KHBOTHOBOJIcTBA B Mupe (Longo SB et al., 2019).
OnHako cepbE3HYI0 yrpo3y HPEACTAaBISAIOT OOJIE3HH, MPETATCTBYIOIINE MPOW3BOACTBY M BBI3BIBAIOIINE
9KOHOMHUYECKHe ToTepH. bosiee Toro, BRICOKME TNIOTHOCTH MOCAAKH ITOBBIIIAIOT PUCKU Pa3BUTH 3aboie-
BaHuH cpenu ruapoouonToB (Blandford MI et al., 2018; James G et al., 2021; 2023). I1o onenkam Mupo-
BBIX Y4€HBIX 710 10 % Bcex BBIpAIIMBaeMBIX BHJIOB MOTHOAIOT M3-32 WHPEKIMOHHBIX 3a00J€BaHUH, YTO
©KEero/IHO TPHBOANT K OONBIINM yOBITKaM MpeanpusaTHii Bo BcéM mupe. IloaToMy coBpeMeHHbIE Hccie-
JIOBAaHMS HAlpaBJIeHbI HA TIOBBIIICHIE HMMYHHTETA BHIPAIIMBAEMOM PHIOBI M MPOPHIAKTHKY 3a00IeBaHMH
(Garza M et al., 2019; Adams A, 2019).

Cpenu pactpocTpaHEHHBIX CITOCOO0OB OOPHOBI C 3a00JICBAaHUSAMH SIBISIETCS. BAaKIIMHUPOBAHUE, TaK
KaKk OHO NPH3HAHO Ba)KHBIM WHCTPYMEHTOM HpH Npo(dUIIaKTHKe pa3BUTHsA Ooyie3Hel n Ooppde ¢ HUMH,
IIpU OTCYTCTBUU PHCKA PA3BUTHUS JEKAPCTBEHHOH YCTOWYMBOCTH, YTO CIIOCOOCTBYET Pa3BUTHIO KOJIICK-



JKusomnosoocmeo u kopmonpouszeoocmeo / Animal Husbandry and Fodder Production 2024,107(1)

130 OU3NOJIOIUA )KUBOTHBIX/PHYSIOLOGY OF ANIMALS

TUBHOT'O UMMYHHTETa. Tak, BECEHHsISI BUPEMUs KapIia sBISETCS BHICOKO OMACHBIM 3a00JIeBaHUEM KapIio-
BBIX PBIO, CIOCOOHOE HAHOCUTH 3HAYUTEIHHBIX SKOHOMUYECKUH yIepO OTpacin U3-3a BEICOKOH CMEPTHO-
ctu. [Ipu 3TOM HCIOIBR30BaHUE EPOPATHHON MPOOHOTHYECKOI BaKIIMHBI B XUTO3aH-aTbIHHATHON MHUKPO-
KarcyJjie MOXeT 00eCIeUnTh BBICOKYIO 3P PeKTHBHOCTh nMpoTuB Bupyca (Jia Sh et al., 2020). Taxxe moka-
3aHa 3((HEKTUBHOCTh MPUMEHEHHUS TMOXO0XKeH MpoOHOTHYECKON T00aBKM MPOTHB BHpYycCa repreca KOW —
3a00JIeBaHMsI C BBICOKOW CMEPTHOCTBIO CpPeI PhIO, B TOM YHCIIE CPeH OOBIKHOBEHHOTO Kapma (Cyprinus
carpio) (Huang X et al., 2021).

[Ipu 3TOM HCHONB30BaHME BAaKLIHMH MOXET OBITH orpaHuyeHo. Hampumep, BakiiuHa, BBOAMMAs
BHYTPHMBIIIEYHO, HE MOJXOAUT MPHU MACCOBOH BaKIMHAIIMM HA MPEANPHITHU U3-32 TPYIOEMKOTO MpO-
1ecca, BBICOKUX 3aTpar U cTpecca npu oOpameHny ¢ THAPOOMOHTAMH, YTO MOXKET CHPOBOLUPOBATH I10-
BeIIIeHNe cMepTHOCTH (Adams A, 2019). Taxxe 3¢h(heKTHBHOCTS BaKIIMHAPOBAHNS MOJIOJHW OIpaHUYEHa,
MIOCKOJIbKY B paHHEM Bo3pacTe pbIObI He 001a/1aloT MOJHOM MMMYHOKOMITETeHTHOCTBI0. HenenecooOpas-
HO HCIIONIb30BaHME BAKIIMH IPHU BHIPAIINBAHIH PAKOOOPAa3HBIX U MOJUIIOCKOB, TaK KaK OHH HE BBHIPA0aTHI-
BAaIOT JOJTOCPOYHBIN MPHOOPETEHHBI HIMMYHHUTET. B TOMIOMTHEHUH CTOUT OTMETUTH, YTO B aKBAaKyJBETYPe
CYIIECTBYET OrpaHNYCHHOE KOJIMYECTBO BAKIIMH, KOTOPBIE pa3pelIeHo UCIOIh30BaTh U peann3oBaTh (Pe-
rez-Sanchez T et al., 2018).

B akBakynbpType BaXXKHBIM CPEICTBOM JICUCHHsSI 3a00JI€BaHUN SBISETCS MCIOIb30BaHUE aHTUOMO-
TUKOB, JIEHCTBHE KOTOPHIX HAIPABICHO HA YHHUYTOXCHHUE WJIM WHTHOMPOBAHWE POCTA MATOTCHOB. B ku-
BOTHOBOJICTBE aHTHOUOTHKHU CTanu nMpuMeHsTh ¢ 1940-x rof0B, B akBakyIbType — nocieanue 50 nget. Ya-
CTO MX BKJIFOYQJIM HE TOJIBKO JJIs JIEYSHHUs], HO U IS MpoHIakTUKU 3a0oneBaHuil. B HacTosmee Bpems
IpYMEHEHHE aHTUOMOTHKOB OIPaHUYMBAIOT, IIPU 3TOM PsII CTPaH 3allpeliaeT UX UCIOJIb30BaHUE B Kaye-
CTBE TEPANICBTHYECKOTO Mperapara, Tak Kak OHH CIIOCOOHBI HAKAILUIMBAThHCS B OKPYXKAIOIIEH cpene, opra-
HHU3Max M TIOBBIINIATh PE3UCTEHTHOCTH K mpemnaparam (Abdel-Tawwab M et al., 2018; Lulijwa R et al.,
2019). IIpu Bo3ACHCTBIM aHTHOUOTUKOB HA OPTaHU3M TUAPOOMOHTOB BO3MOKHO TMOSIBJICHUE YCTOMYHBBIX
OakTepHambHBIX IITAMMOB. IlaTOreHHBIE OPraHU3MBbI MOTYT CTaTh CEPbE3HON MPOOJIEMON 37paBooXpaHe-
HUS BO BCEM MHpeE, KOTopas yrpokaeT 3Q(QeKTUBHBIM METOIaM JICUCHHS OaKTepHabHBIX HH(EKIUH, 110-
BBIIIIAET CMEPTHOCTh W HETAaTHBHO BJIMAET Ha KOHewHOTro rnorpedurens (Reina JC et al., 2019; Reina JC et
al., 2021). Kpome TOro, MOBBIIIEHUE YCTOMYMBOCTH K TpermapaTaM MOXKET MPHUBECTH HE TOJIBKO K POCTY
gucia 3a00JIeBaHI W MacCOBOW THOENN Cpedy KyJIbTUBUPYEMBIX BHIOB, HO U HAHECTH CEPHE3IHBIE IKO-
HoMuueckue yobITky npeanpustusiM (Shrestha P et al., 2018; Mai T et al., 2019).

Pemenne mpoOmemMpl aHTHOMOTHKOPE3UCTEHTHOCTH HATAIKUBAET COBPEMEHHBIX YUEHBIX Ha pas-
paboTKy mpemnapaToB, KOTOpbIe 0e301acHb! JUId THAPOOHMOHTOB, B TOM 4Hcie He OyIyT OKa3blBaTh Hera-
THBHOTO BIHUSHUS Ha WX NMPUPOCT U ¢usnosnornueckoe cocrosaue (3yera M.C., 2022). Pazpabotka u
npuMeHeHne (PYHKIIMOHANBHBIX KOPMOB MOJPa3yMEBAeT YIYUIICHHE COCTOSHUS BBIPAIIUBAHUS pPHIO B
YCIIOBUSIX aKBaKyJIbTYpHl, IIOCKOJIbKY BBICOKOKAYECTBEHHBIE KOpMa O00ECIIeYHMBAaIOT IOJIB3Y JUIS THAPO-
ouonToB. Hanbosee pactpocTpaHEHHOW aNbTEPHATHBOU SBISIOTCS NMpoOnoTuku. OHU paccMaTPUBAIOTCS
B KaueCTBE CPEICTB OMOIOTHYECKOTr0 KOHTPOJIS MHGPEKIIMOHHBIX 3a00I€BaHUI U UX JICYCHUS, TAaKXKe OKa-
3BIBAIOT OJIATONIPHSITHOEC BO3ICHCTBUE HA OPTraHU3M, YBEIHYUBAs POCT W MPOAYKTUBHOCTH, MOIYIUPYS
KUIICYHYI0 MUKPOOUOTY U CHM)KAsl PUCK Pa3BUTHUS 3a00JICBaHUN. AKTyaJbHBIMU MIPETapaTaMu sSBJISIOTCS
U JIGKapCTBEHHBIC PACTEHUS, KOTOPhIC HE BBI3BIBAIOT TOKCHYHOTO JeicTBUS Ha opraHu3M peid (Kumsko-
Ba I0.B. u ap., 2022; Firmino JP et al., 2021; lorizzo M et al., 2022). PacturenbHble KOMIIOHEHTBI OKa3bl-
BalOT UMMYHOMOMYJIHPYIOUINE W aHTUCTPECCOBBIC (PYHKIINH, CIIOCOOCTBYIOT HMOBBIMICHHIO aHTUMHUKPOO-
HOUW aKTUBHOCTH U YCTOWYMBOCTH K 3a0oneBanusiM (Rezende RAE et al., 2021).

[Ipenpiaynme uccnenosanus (Mupomnukosa E.IL. u ap., 2022; Apunxanosa M.C. u ap., 2023;
Mumnrazoa M.C. u ap., 2023) nokaspiBatoT 3QGeKTHBHOCTh UCTIOJIB30BaHUS KOPMOBBIX J0OOABOK B KOPM-
JICHUW PBIO U WX ONArompUsATHOE BO3ICHCTBHE HA POCT M pa3BUTHE. ABTOpaMU yCTAaHOBJIICHO, UTO Ipera-
paTbl COCOOCTBYIOT MMPUPOCTY PHIO, HAYMHAS C TPEThEH HEJENN BKIIIOYCHHS T00aBOK, YIyUIICHUIO aMHU-
HOKHCJIOTHOT'O COCTaBa MBIIICYHOI TKaHU PbHIO, KAUECTBCHHOMY M KOJHMYECTBEHHOMY YBEJIHUEHHIO MHK-
poOHOTO COOOIIEeCTBA KUIIIEYHNKA, CHIKCHUIO COJEPKAHNS TOKCHYHBIX BEIIECTB B TKAHAX.
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HoBbIM HampaBieHUEM B CHM)KEHHHU 3200JI€BaEMOCTH M aHTHOMOTUKOPE3UCTEHTHOCTU Y PBIO 5B-
JISeTCS HapylIeHHe KBOpyM ceHcuHra Oaktepuit (QS). MccnenoBaren BBISICHWIN, YTO OaKTEPHH MOTYT
00MIaThCsT MEXIY cOoOOM, UTO TpEACTaBIIeT HHTepeC KaK (haKTOp MOHUMAHUS WX COIMAIHHOTO TOBETIe-
HUs. JlaHHBIE HapaOOTKHM MPUBETU K MHHOBAIMOHHBIM MOAXO0/aM 110 H3yYEHHIO MHUKPOOHBIX COOOIIECTB.
IepBas mMozenp cuctembl QS OCHOBBIBaJach Ha WAEHTU(UKANUU N-alMJITOMOCEPHHOBBIX JIAKTOHOB
(AHL) xak perynsatopoB OuomoMuHectieHuu y Vibrio fischeri. Kpome toro, AHL-nakroHa3a Obuia mep-
BBIM MICHTHU(HUINPOBAHHBIM (PEPMEHTOM, TIOJABIIIONINM KBOPYM CEHCHHT, BBIICIECHHBIM U3 Bacillus sp.
240B1. Ilpu TectupoBanuu in vivo AHL moBblmana ycTOHYMBOCTh pacTeHU K 00JE3HAM MpH ocyadiie-
HHUH BHPYJIGHTHOCTH Erwinia carotovora. Taxum o0pa3oM, HapyllleHHE CBS3W MATOT€HOB WM OIpejielie-
HHsI KBOPYMa C IOMOIIBIO MOJICKYJ TOJABJICHHUsS KBOpyMa SIBJISCTCS MOTCHIMAJIbHOW albTePHATHBOW B
60prbe ¢ OakTepranbHBIME HHeKnuIMH B akBakynsType (Dong YH et al., 2000; Santos RA et al., 2021).

Ileap uccaenoBaHmsl.
COop 1 aHaNU3 NUTEPATYPHBIX JAHHBIX O MEXaHHW3ME NEHCTBHUS KBOPYM CEHCHHTra OakTepui Ha
OpTaHu3M THAPOOHOHTOB.

MaTtepuaJjbl H METOAbI HCCJIEI0BAHNS.

CucremaTtndeckuii 00630p IUTEpaTyphl OBIT IPOBEAEH AJIS HONYyUSHHS CBeIeHUH 00 o0mmem mpen-
CTaBJIEHUH KBOPYM CEHCHHTa OakTepuii M ero BO3/IEHCTBUM Ha OPraHU3M I'HIpOOHOHTOB, B TOM YHCIIE TPH
UCIIOJIb30BaHNH PA3IMYHBIX UHTHOUTOPOB KBOpyMa. [lorck M aHanm3 JUTEpaTyphbl OCYIIECTBIISIICS Yepe3
crienMan3upoBaHHbie 0a3bl naHHbIX B UHTepHETE — Elibrary, PubMed, Akagemust Google, ScienceDirect,
Nation Library of Medicine, SpringerLink, Wiley online Library.

INownck ocymiecTBIsIICS MO KIFOYEBBIM CIIOBaM: qUOrUm sensing, akBakyJabTypa (aquaculture), pbi-
6a (fish), ruapobuonTs! (hydrobionts), antnbmotuku (antibiotics), kopmoBbeie no0aBku (feed additives),
natoreHsl (pathogens).

Pe3ynbTaThl Hecae10BaHMS M 00CY KIeHUE.

B nHacrosee Bpems coobiiecTBa OakTepuil IIEHAT 32 UX CIIOCOOHOCTH JACHCTBOBATh KOJIIEKTUBHO
B MHOTOKJIETOUHBIX rpynmax. CKOOpAMHUPOBAHHOE MMOBENCHUE BKIIOYACT OMOIIOMUHECLECHIINIO, BHIpa-
00TKy (haKTOpPOB BHPYJICHTHOCTH W BTOPHYHBIX MeTabOIHMTOB, criocoOHOCTh moromarsk JJHK u ¢opmu-
poBath OHOTIEHKY. 111 MoT0OHON OpraHU3aIlil KOJUIEKTUBHOTO MTOBEICHUS OaKTepPUN UCTIOIB3YIOT MPO-
[[ECC MEKKIIETOUYHOH KOMMYHHKAIINHU, HAa3bIBACMEBIH OMpeCICHIEM KBOpyMa WK KBOpyM ceHcHHT (QS).
ITonnmanune Mexann3ma QS OBUIO TOJNYYEHO OJiarojapsi U3y4eHHUI0 OaKTepUalbHBIX KyJIbTYp B Jlabopa-
TOPHBIX YCIOBUSX. DTH UCCIECAOBAHUS CTANH (pyHIaMCHTAIHHBIME 3HAHUSAMHU O B3aUMOJCHCTBUU MeXa-
HHU3MOB, JIS)KalllMX B OCHOBE OIpEJeNIeHNs] KBOpyMa y pa3iuyHbIX Oakrtepuil. OnHako Oakrepuu cyuie-
CTBYIOT B HEHJICATHHBIX YCIOBUSIX. [I03TOMY B COBPEMEHHBIX UCCIICIOBAHMIX JCTAIOT aKIIEHT Ha TOM, YTO
OaxkTepHaIbHBIE OPraHU3MBI CYIIECTBYIOT B YCIOBUSIX peaibHOU cpellbl ooutanus. M3ydeHne B3auMonen-
CTBHSI MeXaHI3MOB QS mpezcTaBisieT 00JIacTh pacTyIIero HHTepeca B CBSI3U C €ro MPIMEHEHHEM B Kade-
CTBE TEPAINCBTHYCCKOTO JICUCHHS U aTbTePHATUBEI aHTHOMOTHKAaM. PerynupoBanue OakTepuaibHON KOM-
MYHHUKALUH IyTEM pa3pabO0TKU CHHTCTHUECKUX aHAJIOTOB ayTOMHIYKTOPOB CIIOCOOHO MOBBICUTH Ka4€CTBO
TOTOBOM TPOAYKIIMHM M CHU3UTH 3aTpaThl Ha Bo3MmoxHoe JiedeHue (Mukherjee S and Bassler BL, 2019;
Ruiz Ch et al., 2022).

BriepBrie TepMuH «quorum sensing» 011 Ucronb3oBaH B 1994 1. (Fuqua C et al., 1994). Ha nan-
HBIi MOMEHT CYIIIECTBYET HECKOJIBKO ompeseneHnid TepmuHa. Tak, Abisado RG coBMecTHO ¢ Komieramu
(2018) mosACHSAIOT, YTO KBOPYM CEHCHHT — 3TO THII TIEpelaul CUTHAIOB MEXIy KJIETKaMU, KOTOPHIH 3aBH-
CHUT OT IUTOTHOCTH TOITYJISIIUU W BHI3BIBACT M3MCHCHUS B IMOBEICHUM, KOTJA IMOMYJIIIHS JOCTHTACT KPHU-
traeckoit motHoctu. Gupta DS u Kumar MS (2022) nmpuBoaut cienyromee onpeaeneHune QS: 3To Mexa-
HU3M CBSI3H y OaKTepHid, KOHTPOJIHUPYIOIINHA HECKOJILKO SBJICHHM, B TOM YHciie 00pa3oBaHue OMOIIIEHKH,
9KCIIPECCUIO TEHOB BUPYJICHTHOCTH U ajanTanuio K crpeccy. Yuénsle Mukherjee S u Bassler BL (2019)
onuchBa0T S, Kak MpoIecc XMMUYEeCKOW CBSI3M OaKTEpHaTbHON KIETKH C KJIETKOW, OCHOBAaHHBIA Ha
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NPOM3BOJICTBE, OOHAPY)KEHHH M PEaKIUK Ha BHEKJIETOYHBIC CUTHAJIBHBIC MOJEKyJbl. KBOpYM ceHCHHT
MO3BOJISCT IPyMIaM OakTepuil CAHXPOHHO U3MEHSTh MOBE/ICHUE B OTBET HA M3MEHEHHUs UIOTHOCTH IIOIY-
TSIAH ¥ BUIOBOTO COCTaBa MECTHOTO COOOIIIECTBA.

OOmMit TPUHIIKIT BCEX ONpeeIICHUH MOHATHS QS CBOIUTCS K TOMY, YTO KBOPYM CEHCHHT OakTe-
pHii 3aBUCHUT OT IUIOTHOCTH MHUKPOOHBIX KJIETOK, TPH YBEIMYCHUH IOMYJSIMU OaKTepuil HaYMHAIOT
HaKaIlJIMBaThCSl ayTOMHIYKTOPHI — BHEKIJIETOUHBIC CUTHaNbHBIC MoJiekyisl (Chen J et al., 2019). Korma
JIOCTUTAETCSI MaKCHMaIJIbHAsT KOHIIEHTPAIHS ayTOMHIYKTOPOB, TIPOUCXOANT DKCIIPECCHSI WIH ITOIABICHUE
T'eHOB MaToTeHHbIX opranu3MoB (Padder SA et al., 2018; Mai T et al., 2019). bakrepuu 00bIYHO UHTETPH-
pyroT uH(pOpMaIHIO, 3aKOJMPOBAHHYIO B HECKOJIBKUX ayTOMHIYKTOpaX Uil KOHTPOIIS AKCIIPECCHH I'eHOB,
4TO 00ecrneyrBaeT MEKBHUIOBYIO M BHYTPHBUIOBYI0O KOMMYHHKAILIMIO U CBSI3b OaKTepuil B MHUKPOOHOTE.
AYTOMHIYKTOPBI KOOPIUHUPYIOT IKCIPECCHIO TCHOB, OTBEYAIONINX 33 BBHIPAOOTKY aHTHOMOTHKOB, JK30-
(dbepmenToB u obOpazoBanue Ouoruiénku (Abisado RG et al., 2018; Krzyzek P, 2019; Mukherjee S and
Bass- ler BL, 2019).

Iepenaua curnanoB QS MOXKeT ObITh AKTHBUPOBaHA COOCTBEHHBIMH BHEKJIETOYHBIMH XHMHYE-
CKHMHU CUTHajlaMH B OKpyxatomieit cpene. Curnansl QS B OCHOBHOM cOCTOST M3 N-alMiIroMOCEpHUHOBBIX
nakToHOB (AHL), ayTomnaynupyroomux nentunos (AIP) u aytounnykropa-2 (Al-2), koTopble Urparor
KJIFOUEBYIO POJIb B PEryJSALUH OAaKTEpUAILHOTO MATOreHe3a, B TOM 4YHCIIe B OOpa30BaHWUU OHOIUIEHKH,
KOHBIOTAINH IUIA3MH/], YCTOWYMBOCTH K aHTHOMOTHKAM, cuHTe3e (akTopoB BupyneHTHOCTH (Eickhoff MJ
and Bassler BL, 2018; Jiang Q et al., 2019). [y MeXKI€TOYHOW KOMMYHHKAIIUU TPaMOTPHIIATEILHBIC U
rpaMIOJIOKHUTEIbHBIC OAKTePHH UMEIOT pasHble cUrHANBI QS. [Ipy 5TOM rpaMOTpHUIIATEIEHBIMA OaKTEPH-
saMu TipoayuupyroTes aytounaykTopel AHL (Reina JC et al., 2021; Padra JT et al., 2022), rpamnomnoxu-
TEeNbHBIMU — curHaiIbHbIEe MoneKkyibl AIP. TlpogynupoBanne u Bocmpusitue curnainoB Al-2 mpoucxogut
KaK TPaMIOJI0KUTEIbHBIMH, TaK ¥ TPaMOTpHLIATEIbHEIMU OakTepusamu (Jiang Q et al., 2019).

CrouT yka3aTh, 4TO MO/ JICHCTBUEM CUCTEMBI QS MPOUCXOIUT KOHTPOJIUPOBAHHUE IKCIIPECCHU Te-
HOB BHUPYJICHTHOCTH y TIATOT'€HOB CEJIbCKOXO3SHUCTBEHHBIX JKMBOTHBIX M uenoBeka (Soukarieh A et al.,
2018; Torres M et al., 2018; 2019). AyTouHAYKTOPHI CITIOCOOHBI OKa3bIBaTh JCHCTBHE HAa 00pa3oBaHHE,
noJiIep )KaHue U paccemBaHue CTPYKTyp Omormnénku. OOpa3oBaHue €€ CTPYKTYpHI BIHSIET Ha yCTOWUIU-
BOCTh OaKTEepHil K UMMYHHOM cUcTeMe X03suHa. DP(PEKTUBHBIM CPEJICTBOM IS MPEAOTBpalleHus oOpa-
30BaHUsl OWOIUIEHKHM y OOJBIIMHCTBA MATOTCHOB SIBISICTCS OJOKUPOBKA Mepenaun curHajioB QS
(Ganesh PS and Rai VR, 2018). Hanpumep, OnoruiéHka oka3bIBaeT JACHCTBHE HA YCTOMYMBOCTHh K aHTH-
OMOTHKAM B TOMYJISIMSIX NAaTOTCHHBIX Oaktepuil Vibrio harveyi m Aeromonas hydrophila (Raissa G et al.,
2020; El-Kurdi N et al., 2021).

[Tepemaua curnamoB QS MoXeT OBITH HapyIlleHa MyTEM (EePMEHTATHBHON WHAKTUBAIUY CHTHAIb-
HBIX MOJIEKYJI — MEXaHHM3Ma, U3BECTHOTO Kak rmojaaBieHne kBopyma (QQ), KOTOPEIH SIBISIETCS OTHUM W3
HanboJIee UCIOIB3YEMBIX MOIX0JI0B, TPUMEHICMBIM JJIsi BMEIIATEIbCTBA B PETYJISTOPHBIC MEXaHU3MEI,
omocpenoBanubie QS, ¢ 1enbl0 KOHTpoJs OakrepuanbHbix uHOpekmin (Reina JC et al., 2019). Yxynamast
curHan QS, dbepMeHThI, a IMEHHO, JTakToHa3a AHL, anunasa win okcupeayKkTa3a, MOTYT CHHXKATh BbIpa-
00TKy (pakTOpOB BHPYICHTHOCTH Y ATOT€HHBIX OakTepuit (Santos RA et al., 2021).

[TaToreHamu THAPOOMOHTOB SBJISIOTCS MPEICTABUTENN POJOB Vibrio, Edwardsiella, Aeromonas,
Pseudomonas wn Yersinia (Torres M et al., 2018). Haubonee uzyuens! Vibrio — rpamoTpuiiaTeNibHbIe Oak-
TepHUH, BCTpEYaroIIrecs B MOPCKoii cpene. M3 Hux 12 mpencraButeseil sBISIOTCS MaTOTEHAMH HE TOJIBKO
JUISI TUIPOOHMOHTOB, HO M MOTYT BbI3bIBaTh MH(peknuu y dyenopeka (Kasanah N et al., 2022). Takue npen-
CTaBHUTENH, KaK Vibrio harveyi, Vibrio campbellii u Vibrio alginolyticus ciocoOHBI CTaTh MPUYUHON BBI-
COKOM CMEPTHOCTH Y KyJIbTHBUpYeMBIX pbI0 (Liu J et al., 2018; Zhang W and Li Ch, 2021). Ot naToreHs
CIMOCOOHBI BbI3BATh HEKPO3 KUIICYHUKA, aHEMHUIO, KPOBOM3IIUSHUE B MBIIICYHBIX CTEHKAX, 3aJIEPKKY KU I-
KOCTH B BO3IYITHOM ITy3BIpE, a TAKKe OOIIHE CUMIITOMBI — IMOTEPIO AIMETHTA U BECa, BSIIOCTh, 0OeCIBe-
guBanue denryu (Xie J et al., 2020; Alexpandi R et al., 2021). Kpome Toro, Vibrio cnocoOHBI amanTupo-
BaThCs K M3MEHEHMSIM OKpyskatomeit cpensl (Girard L, 2019; Yusof NAM et al., 2022).

B akBakynbType narorensl Vibrio harveyi ucrnonb3yrT B Ka4eCcTBe MOJIelIbHOTO Braa. Ha npume-
pe maTroreHa W3y4JaroT BIUSHUE Pa3IHYHBIX MPEapaToB U WX MEPCIEKTHBHOCTD MCIIONB30BAHMS KaK allb-
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TepHatuBa anTuOMoTHKaM (Mai T et al., 2019). Jlpyrum uzy4yaembIM NaTOTeHOM siBIsieTcst Pseudomonas
aeruginosa, KOTOPBIA BBI3BIBACT OCTphIe M XpoHuveckue nHpeknuu (Ahator SD and Zhang LH, 2019;
Sindeldecker D and Stoodley P, 2021), xak y >XMBOTHBIX, Tak n y mozaeit (Milivojevic D et al., 2018).
Kpome toro, Pseudomonas aeruginosa nposBIseT yCTOWYMBOCTh K aHTHOMOTHKAaM M IMMYHHOH CHCTEME
xo3simHa (Pang Zh et al., 2019; Li J et al., 2023).

Dai L. coBmecTHO ¢ komuteramu (2019) yka3swiBaroT, uto QS koHTpoupyeT cBbimie 300 reHoB, Ko-
TOpBIC PETYIUPYIOT (DaKTOPHI BUPYICHTHOCTH, 00pa30BaHUe OMOIUIEHKH, YCTOMYUBOCTE K aHTHONOTHKAM
U peakiuio Ha cTpecc. [loaTomy cuctema QS urpaet BaxxHYO poiib B (OPMUPOBAHUU MEXaHU3MOB YCTOM-
YUBOCTH K JIEKAPCTBEHHBIM CPEJICTBAM, peryaupys odpasoaHue onomnénok (Zhao X et al., 2020).

WNurubupoBanne KBOpyM CEHCHHTA OAPAa3yMEBACT MOIABICHNUE aKTHBHOCTH IPUCYIICH MAaTOTeHY
cucrembl QS. B HacTosimee BpeMs yuéHble peuIaraioT MCIoIb30BaTh HHIHOUTOPH! kKBopyMa (QSI) B kxa-
YecTBE HOBOT'O YKHM3HECIIOCOOHOTO MOJX0/1a K MPEOI0IEHHI0 YCTOHYMBOCTH K aHTHOMOTHKAM B aKBaKyJIb-
Type. [IpuHIMN NEelCTBUS MHTHOMTOPOB OCHOBAH Ha OJIOKMpOBaHWHW B3aummMoxewcTBuss AHL ¢ curHaib-
HBIMHU pereniropamu. [IpuMenenne HHruOUTOPOB KBOPYMa BO3MOXKHO IPH JICUCHUH BHOPHO3a U a3POMO-
Ho3a pb10. JetictBre QSI HampaBineHO Ha HHTHOMPOBAaHUE SKCIIPECCHH T'€HOB, CBA3AHHBIX C BUPYJIECHTHO-
CTBIO, a TaKke Ha OcjallieHHe BHPYJIEHTHOCTH maroreHoB akBakyiabTypsl (Hasan KN and Banerjee G,
2020; Gupta DS and Kumar MS, 2022; Mugwanya M et al., 2022).

Hccnenosatenn Nathalia O m Waturangi DE (2021) ormeuaror, 94To M30JATH (HHILIOC(EPHBIX
OakTepuil MOKa3bIBAIOT aHTHOMOTHYECKYI0 aKTHBHOCTh NMPOTHUB NMATOTEHHBIX Ul pHIO Oaktepuit Aer-
omonas hydrophila, Streptococcus agalactiae n Vibrio harveyi. IlcaMmaruina A u OucanpasvH, BIJICIICH-
HbIE U3 MOPCKOH ryOku Aplysinella rhax, mposBIAIOT WUHTHOMPYIONIYIO aKTUBHOCTh y Pseudomonas
aeruginosa, TaKXKe 3TH BelleCTBa HHTHOMPYIOT npoayiupoBanue amactasbl (Oluwabusola ET et al., 2022).
Zeng YX coBMmecTHO ¢ koiuieramu (2022) momy4wiau cBefeHHs 00 akTWHOMHIWHE D, BBIZEIeHHOM H3
Streptomyces cyaneochromogenes RC1. YctanosneHo, 4yto aktuHoMuiuH D (50, 100 u 200 Mkr/mi) mpo-
SIBJIICT XOPOIIYI0 aHTU-QS aKTUBHOCTH MPOTUB Pseudomonas aeruginosa, CHIXaeT BhIpabOTKy (pakTopos
BupyJieHTHOCTH. YuéHbM Qais FA u ero komreramu (2021) O6bina ycranoBieHa 3 (EKTUBHOCTD UCTIONb-
30BaHUS KyMapuHa TMPOTHUB QS-perymupyeMbIX BHPYJICHTHBIX HMPHU3HAKOB TPaMOTPHUIIATENBHBIX OaKTe-
puii. Kymapun uarnOupyer BbIpaOOTKy MUTMeHTa BHonamnenHa B Chromobacterium violaceum 12472 Ha
64,21 %. Iloxoxuit a3¢pdexr momyumnu Karuppiah V u Seralathan M (2022) npu ucmionb30BaHIH BaKIe-
HOBOH KHCIOTH B oTHOIIeHuu Chromobacterium violaceum u METUIWIDIHH-PE3UCTEHTHOTO 30JI0THCTOTO
cramitokokka (Staphylococcus aureus). Kucnora nHrnoupyet BeIpaOOTKY BHUPYJISHTHOCTH IIAaTOTEHOB M
MUTMEHTa BUOJIAlIEHA, CHIDKAET PEryJISIHIO TeHOB.

B axBakyneType mociieqHIE UCCIIEIOBAaHUS OKA3all MEPCIEKTUBHOCTH UCTIONB30BaHus (hepMeH-
ToB QQ IpH CHIDKEHWH BUPYJICHTHOCTH MATOT€HHBIX OakTepuil y ruapobmnontos (Torres M et al., 2019).
B TeueHne HecKONBKUX JIET OBLIM TPOBEAEHBI BXKHBIE HCCIECAOBAHUS, KOTOpPBIE MOKa3ain 3((eKTHBHEIC
pesynetatel (Gupta DS and Kumar MS, 2022). Hanpumep, mtamm Bacillus thuringiensis ciocoOeH mmo-
BBHIINIATh YCTOMYMBOCTh panykHoil Gopenu (Oncorhynchus mykiss) x uaexuuu Yersinia ruckeri (Torabi
Delshad S et al., 2018). bonpmmHCTBO Hccen0BaTeNeH HCIONB3YIOT IITAMMBI-OMOCEHCOPHI TSI BBISBIIC-
HUA AelcTBhs MHruOnTopoB Ha Oakrepuit (Kalia VC et al., 2019).

Pelusio NF Bmecte ¢ komieramu (2020) oTMeuaroT JeHCTBUE MUKPOKATICYJTUPOBAHHON CMECH, CO-
JieprKalteil JIMMOHHYI0 U COPOMHOBYIO KHCJIOTHI, TUMOJ ¥ BaHWIHH, B J03UpoBKax 250, 500 u 1000 mr/kr
KOpMa Ha MUKpOOHOTY KHIIIEYHHKA paayKHOU (popernu.

Santhakumaria S ¢ coaBTopamu (2018) cooOmarOT, YTO KCIIOIL30BAaHHE B KAYECTBE MHTHOUTOPA
2,6-mu-Tpet-0ytuin-4-metundenona (DTBMP) npotus natorenoB Vibrio harveyi, Vibrio parahaemolyti-
cus wu Vibrio vulnificus TIPUBOJUT K TOBBINICHUIO BBDKUBAEMOCTH JIMYMHOK OCJIOHOTON KpPEBETKH
(Litopenaeus vannamei). Yctanosieno, 4ro nobasinenne DTBMP cHimkaer kumedHyro GakTepHaNbHYIO
KOJIOHM3AIMIO MTATOTE€HOB B OpraHU3Me KPEBETOK, YTO YKa3bIBAeT Ha MPOTHBOMH(PEKIHOHHYIO 3D (HEeKTHB-
HocTh. Taxoke DTBMP unrubupyer 6osnee panHue craguu oOpa3oBaHUsS OHMOMIEHKM W BIMSIET Ha CHUKE-
HHUEe 00pa30BaHUs MUKPOKOJIOHUN ¥ MHOTOCIOWHBIX OMOIUIEHOK KYJIBTYD.
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OO6pabotanHublil uHAOIOM Vibrio parahaemolyticus nposiBisieT 60jee HU3KYIH BUPYJIEHTHOCTD 11O
OTHOIIEHHUIO K MHOUITMPOBAHHON MOJAETH U €€ XO3SIMHY — JIMYMHKaM OeOHOTOM KpeBeTkH (Litopenaeus
vannamei). Tak, TpUCYTCTBUE WHJOJA MPH BHIPANIMBAHUN TATOTCHA YMEHBIIAET OHMOIIOMUHECIICHITHIO
0e3 CylecTBEeHHOH pa3HHILI B pocTe KieTok. CHibkaeTcs: oOpa3oBanue OMoTuI€HKH 3a 24 4 (Paopradit P et
al., 2022).

HApyrum mHruONTOPOM KBOpYMa MPH BHIPAIIMBAHUH JTHUYUHOK KPEBETKH (Litopenaeus vannamer)
SBISIETCA ANbICTU IUTpanb. Sun Y BMecTe ¢ koiuteramu (2019) omuchIBaeT MCHOIB30BAHUE IHUTPATSL
MpOTUB matoreHa Vibrio parahaemolyticus. B cBoéM skcriepuMeHTe Yu€Hble KOHCTATUPYIOT, YTO IIUTPAIIb
3(hPeKTUBHO CHMKAET MOJBUKHOCTD natoreHa. C yBennueHueM KoHIeHTpauu utpans (3,125, 6,25 unn
12,5 MKr/mi1) cTpyKTypa OMOTUIEHKH ITaTOT€HAa CTAHOBHUTCS PBIXJION, NP MaKCUMalIbHOW KOHIICHTPAIUH
OHMOIUIEHKA TTIOTHOCTHIO Pa3pyIIacTCA.

VYuénsle o pykoBoactsoM Noor NM (2019) ucnonb3oBanu 4yBCTBUTEIbHBIE K KBOPYMY MyTa-
1y mramma Vibrio campbellii TpoTHB maToreHa — AMKOTO ItamMma Vibrio campbellii. B pesynbrare BU-
PYJIEHTHOCTh TIATOTCHA 110 OTHONICHWIO K JIMYMHKaM OypomsTHuctoro rtpynepa (Epinephelus
fuscoguttatus) peryaupoBaiach MeXaHU3MOM KBopyMa. [Ipu 3ToM 4yBCTBHTENBHEIC K KBOPYMY MYTaIldH
IITaMMa MOBBINIAY BEDKHBAEMOCTh JIMIHHOK PHIO.

Hcnonr3oBaHue mTaMMoB OakTepuil B KaueCTBE MHTMOUTOPOB KBOPYMa TAaKKE OMHCHIBAIOT IPY-
rue yuénsle. Tak, npumenenne mramma Bacillus licheniformis T-1 B nozuposke 0,02 M1 pH IUIOTHOCTH
knerok 2,6x10% KOE/mn noaasnser KBopyM y narorena Aeromonas hydrophila w sBaseTcs NOTEHIMANb-
HBIM IPOOMOTHKOM JUIS HPO(MIIaKTUKK U KOHTpOJs 3a0ojeBaeMOCTH y AaHuO pepuo (Danio rerio)
(Chen B et al., 2020). [lItamm Streptomyces sp. SHS noBbIIIaeT BBIKUBAEMOCTh JINYUHOK PBIO (Danio re-
rio) TIpH 3apakeHuu Aeromonas hydrophila v vHrIOUpyeET BBIPaOOTKY (haKTOPOB BUPYJICHTHOCTH Y 1aTO-
rena (Liang Q et al., 2022).

Escobar-Mucino E coBmectHo ¢ kouteramu (2022) oTMedaroT, YTO MHTHOUTOPHI MOTYT OBITh
€CTECTBEHHOT'O M MCKYCCTBEHHOT'O MPOUCXOKICHUA. Tak, HCTOYHMKaMKU MHTUOUTOPOB MPHUPOIHOTO IPO-
HCXOXICHHUS SIBJISIOTCS (PPYKTOBBIE 3KCTPAKTHI (€)KEBHKA, YSPHUKA, IKCTPAKT BAaHWIIN), TPABHI (PO3MapHH,
KypKyMa), Maciia cIrieniuii (4eCHOK, T'BO3/IMKa, KOPHUIA) 1 (peHOIbHBIE COeANHEeHNS U3 pacTeHnid. CHHTeTH-
YeCKUe MHTUOUTOPHI KBOpYMa — albTEpPHATUBHBIC METOABI OOpHOBI C MATOIC€HAMH, IEHCTBHE KOTOPBIX
HaIPaBJICHO Ha HMHTHOMPOBAHHE SKCIIPECCHU (PEHOTHIIOB BUPYJICHTHOCTH C HU3KOW BEPOSTHOCTHIO Pa3BU-
TUS PE3UCTEHTHOCTU. CTOUT OTMETUTBH, UTO ecTecTBeHHble QSI HCIoNb3yI0TCs Yallle U NpeArnouYTUTEIbHEE
CHHTETHUYECKUX: BO-TIEPBBIX, MOJEKYIIBI IIPUPOTHOTO MPOUCXOKICHISI COBMECTUMEI ¢ OKpY KaloIiel cpe-
JIOW M HE TOKCHYHBI, BO-BTOPBIX, HEKOTOPHIC U3 HUX MOTYT CTaTh KOMIIOHCHTAMH KOPMOBBIX JOOABOK
(Vadassery DH and Pillari D, 2020). HatypanbHble (hepMEHTBI, SBISIONIMECS HHTHOMTOPAMH KBOPYMa, 110
CPaBHEHUIO C CHHTETHYECKUMH TaKXe 00Jaar0T BBICOKON CIEIM(PUIHOCTHIO U CEICKTHBHOCTHIO B OTHO-
mieHnu psga natorenos (Liu Y et al., 2019).

B HacTosmmii MOMEHT HCCIICIOBAHUS HANIPABICHBI HA OTKPHITHE HOBBIX KCTPAKTOB U MOJICKYI,
UMEIOIIUX MPOTUBOBUPYJICHTHBIE CBOMCTBA. Takke eCcTh HEKOTOphIE JaHHBIC O CHHEPTUYECKON aKTHBHO-
CTH HEKOTOPBIX WHTHOMTOpPOB ¢ anTHOMoTHKaMu (Vasudevan S et al., 2018; Garcia-Contreras R et al.,
2019). Tak, uccnenoparenu Shaw E u Wuest WM (2020) oTMe4aroT, 4TO COBMECTHOE HCIIOJIb30BAHHE
IpernapaToB NPUBOAUT K OciabiaeHnI0 00pa3oBaHMs OMOIUIEHKU U YIyUIICHHIO NPOHHUKHOBEHHUIO aHTHU-
OHMOTHKA B MATOT€HHYIO OaKTepHABbHYIO KIETKY. BaskHOe pasnuune MeXIy UCIOIb30BaHUEM aHTHOHOTH-
koB U QSI sBnsieTcs nelcTBHE MpenapaToB Ha OpraHu3M. AHTHOUOTHKY TOJABIISIIOT POCT OaKTepUid, WH-
THOUTOPHI XKE B CBOIO OYEPEb BIUSIOT HA BUPYJICHTHOCTh, YTO HE MPUBOIUT K BO3HUKHOBECHUIO PE3H-
crenTHOCcTH (Gajdacs M and Spengler G, 2019; Escobar-Mucino E et al., 2020).

3akjrouenue.

AKBaKyImpTypa SBISIETCS BOKHBIM HCTOYHUKOM TPOJOBOJBCTBHS B OTCUCCTBEHHBIX M 3apyOeiK-
HBIX XO03sHcTBax. [lepcrieKTHBa AaHHOW OTPACIM CBsI3aHA M C IMOBBIIMICHHEM IOTPEOHOCTH HACEICHHS B
Ka4eCTBEHHOM >KMBOTHOM Oejike. [lociieaHue roasl IpOAyKIUS aKBaKyJbTYPhI MPEBBICKIA IPOIYKIIHIO,
MOy4YaeMyI0 TIPU BBUIOBE THAPOOHOHTOB. OTHAKO POCT OTPACHH CBSI3aH M ¢ HEKOTOPBIMHU IPOOIeMaMH,
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CpeIy KOTOPBIX OCHOBHOE MECTO 3aHUMAIOT MH(MEKIMOHHBIE 00Je3HH rHApoOHOHTOB. PactpocTpanenue
3a0oneBaHui cper OOBEKTOB BHIPAIIMBAHIS MOXKET CTaTh MPUYMHON Iepeaynd NaTOreHOB Yepe3 MOody-
JaeMyIo MPOAYKIUIO U TOTPEOUTENsI, YTO CIIOCOOHO HEraTUBHO OTPA3HUTHCS Ha 3I0poBhe HaceneHus. Co-
BPEMEHHBIC METO/IbI BRIPAIIMBAHUS MPEIITONATal0T HECKOJIBKO BAPHAHTOB COKpAIlEHHs pocTa 3a0oJieBae-
MOCTH CpeJi THIPOOHOHTOB. OCHOBHOE MECTO 3aHMMAET MPOPUIAKTHUSCKOE KOPMIICHHE C JI00aBJICHHEM
Pa3NUYHBIX [IPETapaToB — MPO- U MPEOMOTHKOB, JIEKAPCTBEHHBIX IIPENapaToB, CHHONOTHKOB, HAHOYACTHII.
HoBrIM HampaBieHHEM SBISAETCS TIOUCK JOOABOK, CIIOCOOHBIX HHTUOMPOBATH KBOPYM CEHCHHT OaKTepHit.

Nzyuenune cucrembl QS sBIseTCS pa3BUBAKOIICHCS 00JACTHIO UCCIIENOBAHUN B MUKPOOHMOJIOTHH.
Ha nanHbBIli MOMEHT BIMSIHUE KBOPpYMa M €r0 IEMCTBUE HAa OPTaHU3M U MATOTE€Hbl U3YUYEHBI HE B MOJHOU
Mmepe. CoBpeMEHHBIE HCCICIOBAHMS HAMpPAaBICHB Ha BO3MOXXHOCTH HWCIOJIB30BAaHUS HHTHOUTOPOB QS
OaxTepuil Py UCCIICIOBAHUY HA YCTOWYMBOCTh K AHTUOMOTHKAM M AKCHpeccHH (PakKTOpOB BHPYJIECHTHO-
ctu. Kpome Toro, 6ombiioe 3HaUCHHE HMEET U3ydeHre GOpPMUPOBAHUS U PETYJISIIIAA OCHOBHBIX MEXaHH3-
MOB YCTOWYMBOCTH MHUKPOOPTAaHU3MOB IS MPO(HIAKTHKH U O0pBOBI ¢ 3a00eBanusmMu. Cpeny mpooiem,
KOTOPBIE CTaBATCS Mepel YIEHBIMHU, BRIICISIOT MEXAaHI3M OIPEeNICHIsI KBOPYMa, TaK KaK y pa3HBIX MHK-
POOPTaHU3MOB OH MOKET OTINYAThCA. [IOMCK pa3MuIHBIX HHTHOUTOPOB KBOPYMa, KOTOPEIE OyIyT BIUATH
HA YCTOMYUBOCTh K QHTHOMOTHKAM, SIBIIICTCS aKTYalbHOH 00JIaCThIO 3HAHUM, HEOOXOMUMOH st Oolee
MOJIHOTO M3y4YeHHUsI MeXaHU3MOB QS.

Hogoii BeTBBIO M3yueHHs CUCTEMEI QS SBISETCS UCCIICIOBaHUE TATOTEHOB THAPOoOHOHTOB. Ha ce-
TOJHSIIHUKA JIeHh MOHUMaHue aedcTBrs QS U mcnonb3oBaHue GpepMeHTOoB QQ OKa3bIBACT MOJIOKHUTEIb-
HOE JICWCTBUE HA CHIDKEHUE WJIH YCTPAHCHHUE BUPYJICHTHOCTH ITATOTCHHBIX OAKTEPHi B OTHOIIICHUH PBIO U
JIpYTUX TuApoOUoOHTOB. PerynupoBanue 3a00jeBaHUil B aKBaKyJIbType MyTEM BMeIaTeIbeTBa B QS sABIS-
ercs Takke 3QPEKTUBHBIM CITOCOOOM CHHUKEHHS SKOHOMUYECKUX MOTEPb.

OCHOBHBIC TIPEUIOKEHUS TI0 TOJOKHUTEIBPHOMY NEHCTBUIO CUCTeMbl QS NS yiIydilieHHs 310po-
Bbsl TUAPOOMOHTOB HAIPABJICHBI HA UCIOJIB30BAHUU PA3IMUHBIX [IPEMAapaToOB U BEIIECTB, CHOCOOHBIX IO-
JaBIATh KBOpyM. MccienoBaHus MUPOBBIX YUEHBIX OPUEHTHPOBAHBI Ha MOMCKE HOBBIX OMOJIOTHUECKU
AKTUBHBIX BEIIECTB, B TOM YHCIIE B aKBAKYJIbTYPE HCIOIB3YIOT IPO- U MPEONOTHKH, JICKAPCTBEHHEIE pac-
TEHVsI, HAHOYACTHIEI U T. 1. B HacTosmiee BpeMs XOPOIIO 3apeKOMEHIOBAHBI MUKPOOPTaHU3Mbl Bacillus
spp, Lactobacillus spp, Bifidobacterium spp, Saccharomyces spp, Streptococcus spp, Streptomyces, KOTO-
pBIE UCTIONB3YIOT B Ka4eCcTBE MPOOUOTUKOB. Taroke IMocieaHre UCCIEeAOBAHIS TOKa3aal d(PPEKTUBHOCTD
PUMEHEHHSI B KOPMIIGHHH PBIO IPYTUX OMOJOTMYECKH aKTUBHBIX BEHIECTB, B TOM UYHUCIE PUTOOHOTHIE-
CKUX T00ABOK, HAHOYACTHUII, PEPMEHTHEIX IpenapaToB. OHU MOTYT IEHCTBOBATH KaK MPOTHBOMUKPOOHEIE
mpernapaThl ¥ aHTUNATOTCHBI, TIOBBIMIAS OO IMMYHUTET THIPOOHOHTOB.

Takum 00pa3oM, HHTHOMPOBaHKE KBOPYM CEHCHHTA OaKTepuii CTAHOBHWTCS HOBOH MHOTOOOeEIIA-
IOIIeH aHTHOAKTEPUATFHON CTpaTeruel, KOTopasi HallpaBleHa Ha YIIydIIeHHE COCTOSHHS OPraHU3Ma JKU-
BOTHBIX MOCPEJCTBOM Pa3BHTHS OaKTEPUAIBLHOW YCTOWYMBOCTH M CHIDKEHHS (PaKTOPOB BUPYJICHTHOCTH
MIOCPEICTBOM 3KCIPECCHU TEHOB.
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