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AHHOTAUMS.

B cBs13u ¢ MMPOKUM NPUMEHEHUEM PACTUTENIBHBIX METa00JIMTOB B HAPOAHON MEAUIMHE, (hapMalleBTHIECKOH, MUIIEBON U IPYTHX
OTpacIIsX MPOMBIIIIEHHOCTH, aKTyalbHO H3y4eHHE MX TOKCHIHOCTH C LIEJIBIO OLIEHKH 0€30IacHOCTH IS YeloBeka. ViccnenoBanus
in vivo GOJBIIOTO KOJMYECTBA 00Pa3OB HA TOKCHYHOCTh C MCIIOJIb30BAaHUEM )KUBOTHBIX B KaYE€CTBE TECT-OPTaHM3MOB SIBIISIOTCS
JIOPOTOCTOSLIMMH, TaK KaK TPEOYIOT 3HAYUTEIBHBIX MATEPUAIILHBIX M BDEMEHHBIX PECYPCOB, a TAKIKE O00PEHHS 3THYECKOTO KOMHTETA.
B cBs31 ¢ 3THM BOCTpeOOBaHbI AIbTEPHATHBHBIE METO/bI OLICHKH TOKCHYHOCTH OOBEKTOB UCCIIEOBAHNUS, TI03BOISIOINE COKPATUTh
KOJIMYECTBO 00pa3LoB, KOTOPBIE B AalbHeWIIeM OyAyT MOABEpraThesi Ooiiee yriryOIeHHOMY M3YUeHHUIO (HarnpuMmep, Ha TPhI3yHax).
OnHUM U3 aJbTEPHATHBHBIX MOJIXO0JIOB OLEHKH TOKCUYHOCTH SIBJISETCS MCIIOJIB30BaHNE MOJEIBHBIX TECT-OPTaHU3MOB in Vitro,
HarpuMep MUKPOOPTraHn3MoB. Llenbio naHHON paboTH SBISLIACH OLIEHKAa TOKCHYHOCTH Psiia PaCTUTENILHBIX METa00JIUTOB in Vitro,
C MCIOIb30BaHNEM OMOIOMHHECIIEHTHBIX Oaktepuit Aliivibrio fischeri, n uX BIUSHUS Ha P npeacTaBuTeneit MukpoOonoTs! JKKT.
OOBEKTaMM HCCIIEJOBAHNUS TTIOCIY)KHIH PACTHTEIbHBIC META0OIUTBI: PYTHH, PO3MapHHOBAs ¥ TPAHC-KOPUYHASL KMCIOTHI, KBEPLIETHH,
kemndepos, OalikaavH U BOTOHUH. MIX cTeneHp 4ucTOTHI cocTaisia 6onee 94 %. JlaHHble MeTabOIMTbI BBIIEICHBI B XO/IE pPaHee
MIPOBE/ICHHBIX UCCIIEI0BaHHUI M3 KAJLTyCHBIX, CYCIIEH3MOHHBIX M KOPHEBBIX KYJIBTYp pacTeHuii Cubupckoro depeparbHOro okpyra.
TOKCHYHOCTB STHX COSJUHEHHUI OmpeJersiiach ¢ HOMOIIBIO OMOMIOMHHECIIEHTHEIX OakTepuit (4. fischeri): OlleHUBAIOCH BINSHHE
BEIIECTB HA MHTCHCUBHOCTH CBEUECHHUS ITUX MHKPOOPTaHH3MOB. AHAIN3 IIPOBOJMIICS C MOMOIIBIO TOHKOCIOHHONW XpoMaTorpa-
¢un. JIONONHUTENBHO OLICHUBAIOCH BIMSHUE UCCIIEJOBAHHBIX PACTUTEIBHBIX METAOOINTOB Ha TECT-IUTAMMBbL: Propionibacterium
jensenii (B-6085), Propionibacterium freudenreichii (B-11921), Lactobacillus freudenreichii subsp. freudenreichii (B-6561),
Lactiplantibacillus plantarum (B-884), Bifidobacterium longum (AC-1257), Bifidobacterium bifidum (AC-1779).

YcTaHOBIIEHO, YTO PACTBOPHI pyTHHA, KBEpLIETHHA, BOTOHKMHA 1 OaiikanuHa B 20 % 3TaHOIIe MPOSBIISUIN TOKCHYHOCTh IO OTHOLICHHIO
K A. fischeri. Cpean paccMaTpuBaeMBIX 00BEKTOB HCCIIEIOBAHUS TOJIBKO KeMI(EpPOI CTUMYJINPOBAT IPHPOCT ONOMACCHI JIAKTO-
n 6upunobaxrepuii. KBepueruH, pyTuH U TpaHC-KOPUYHAsI KUCIOTA MOJABIISUIM POCT OMOMACCHI IIPOMHOHOBOKUCIIBIX OaKTepHit.
OcranpHbIE BellecTBa MMOABISUIA HeraTuBHOe BiustHAE 20 % dTaHoNa, He BIHAS Ha POCT TECT-IITaMMOB.

Pe3ynbTaThl IPOBEIEHHOTO MCCIIEIOBAHMS IIOTBEP MM LIEJIECO00PA3HOCTD NPEABAPUTEIBHON OLIEHKN TOKCHYHOCTH PACTUTEIbHBIX
00BEKTOB C MIOMOLIBI0 OHOIIOMUHECLICHTHBIX OaKTepuil A. fischeri Kak IPOMEXYTOYHOTO dTama Hepel in Vivo UCCIIeIOBAaHUsIMU.

KunroueBsle ciioBa. PacturenbHble MeTaOb0IUTHL, OHOIOrNYECKN aKTUBHEIE BEIECTBA, OMOIIOMUHECIIEHIUS, TOKCHIHOCTD, Aliivibrio
fischeri, MukpobuoTa

®unaHcupoBanune. PaboTa BINOJIHEHAa B paMKaxX rOCyIapCTBEHHOrO 3adanHus no teme «Pa3paboTka OHOIOrHYecKrd aKTHBHBIX
J00aBOK, COCTOSIIMX U3 META0O0JIUTOB PACTHUTEIBHBIX OOBEKTOB i1 Vitro, JUlsl 3aLUTHI HACSICHUS OT NMPEXKICBPEMEHHOTO CTAPEHUSD)
(mpoext FZSR-2024-0008).

Jasa nuruposanus: Jle B. M., Becuuna A. ]I, IIpocexos A. 1O., lonrantok B. @., Jlapudes T. A. u np. M3yueHue Bo3neicTBus
pacTuTenbHBIX MeTabomuTOB Ha Aliivibrio fischeri u TectT-mtammel peacraButeneid MUKpoOHoThsl JKKT. TexHuka u TEXHOIOTH
MUIEeBbIX Mpon3BoAcTB. 2025. T. 55. Ne 4. C. 874-884. https://doi.org/10.21603/2074-9414-2025-4-2614
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Abstract.

Plant metabolites undergo a thorough toxicity test before becoming part of pharmaceuticals or functional food products. /n vivo
toxicity studies on animals are expensive and time-consuming. Moreover, they require an ethic approval and a lot of expendables.
Alternative methods often involve microbial models. As a result, they reduce the number of animal test subjects on further research
stages. This study tested the toxicity of several plant metabolites in vitro on Aliivibrio fischeri and gastrointestinal microbiota.
The research included rutin, rosmarinic acid, trans-cinnamic acid, quercetin, kaempferol, baicalin, and wogonin (> 94%). These
plant metabolites were isolated from callus, suspension, and root cultures of Siberian plants. Their toxic effects were tested
on the bioluminescent properties of Aliivibrio fischeri. The analysis relied on the method of thin-layer chromatography. Another
experiment assessed the toxic effects of these plant metabolites on Propionibacterium jensenii (B-6085), Propionibacterium
freudenreichii (B-11921), Lactobacillus freudenreichii subsp. freudenreichii (B-6561), Lactobacillus plantarum (B-884),
Bifidobacterium longum (AC-1257), and Bifidobacterium bifidum (AC-1779).

The solutions of rutin, quercetin, wogonin, and baicalin (20% ethanol) were toxic towards 4. fischeri. Kaempferol was the only
metabolite that stimulated the biomass growth of lacto- and bifidobacteria. Quercetin, rutin, and trans-cinnamic acid inhib-
ited the biomass growth of propionic bacteria. The other metabolites suppressed the negative impact of 20% ethanol without
affecting the growth of the test strains.

A. fischeri tests proved to be a reliable preliminary toxicity assessment of plant materials before in-vivo studies.

Keywords. Plant metabolites, biologically active substances, bioluminescence, toxicity, Aliivibrio fischeri, microbiota
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BBenenne B HapoaHoH MenunuHe). GraBoHBI U UX METaOOJINUTHI

PacTturenpHble METabONUTHI, OJ1arogapsi CBOEMy OMO-  OKa3bIBAIOT JIOKAJbHOE BO3JCHCTBUE HA COCYJIUCTYIO
MOTCHINATY (AHTHOKCH/IAHTHBIE, aHTUMUKPOOHBIE, TPO-  (DYHKIMIO M aHTUTPOMOOIIMTAPHOE JeCTBUE, YTO CIIO-
THBOBOCTIAJIUTEIbHBIC, PAHO3AKUBIIAIOIINE U IpyTHe COOCTBYET CHU)KEHHUIO PUCKA TPOMOOTHUECKHUX CEPIEYHO-
CBOHCTBA), IMUPOKO MCIIOJIB3YIOTCS B Pa3JIMUHBIX OTPAc-  COCYIHUCTHIX 3a0oineBanuii [6]. JoknnHIYeCKne uccieno-
JISIX TIPOMBIIIIIEHHOCTH — (papMarieBTUYECKOM, MUIIEBOMH, BAHMS Ha )KUBOTHBIX TTOKA3aJIH, YTO (DIABOHOJBI YIIyUIIAOT
KocMmeThueckol u 1. 1. [1-5]. TlepcrieKTUBHO UX TPH- TIIMKEMUYECKUN KOHTPOJIb U YyBCTBUTEIBHOCTh K MHCY-
MEHEHHE Ui NPOQUIAKTUKN Pa3BUTHS U JICYCHUS psiaa nuHy [7]. B KIMHNYECKUX HCIBITAHNAX HA JIFOISX C 0XKHU-
XPOHHYECKHX 3a001eBaHuil. Cpeu pacTUTENIbHBIX METa-  PEHHEM OTMEUYECHO CHIDKECHHE HHCKCA MacChl TeNa U Ipy-
60JINTOB BBIIEISIOT ()JIABOHOJIBI, TAKUE KaK PYTHH, pO3Ma-  TWX OMOMapKepoB, CBA3aHHBIX C 0)KUPEHUEM, [TOCIIE CHC-
PHMHOBAS ¥ TPAHC-KOPHYHAS KUCIOTHI, KBEPIETHH, KeMII(e- TEMaTHYECKOTO IpreMa (raBoHOUIOB [7, 8].
poi, GalfKaIMH ¥ BOTOHWH. DTH COEANHEHUSI COIEPKATCS [Monndenomns! U3BECTHEI CBOMMH aHTHOKCHAAHTHBIMH
BO (pyKTax, oBolIax, kode, qae, BUHE, 371aKaX U IPOIUX CBOMCTBaMH M I10JIb30#1 JUIs1 310poBbsi. OJJHAKO B HAYYHOH
pacteHusx. JlaHHbIe METa0ONINTHI IUPOKO paclpocTpa-  JMTEpaType MOsBIeTCs Bece OO0JbIIe JOKAa3aTeNbCTB TOTO,
HEHBI cpeau noTpedureneil (aKTUBHO HCIIOIb3YIOTCS YTO NPH ONPENIENEHHBIX YCIOBUAX OHU MOTYT OKa3bIBaTh
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1 HEe)XENaTeIbHOE BO3IEHCTBHIE Ha OPTraHU3M ITOTPEOUTEL.
[ToreHumanbHple HEraTUBHBIE MOCIEACTBHSI MOTYT OBITH
CBSI3aHBI C BIMSHUEM PACTHTEIbHBIX aHTHOKCHIAHTOB
Ha yCBOGHHE MHUTATENBHBIX BELIECTB, MPOLECCH MUIIIE-
BapeHHs, METa00IN3M JIEKapCTB, TOPMOHAIIBHYIO aKTHB-
HOCTb U JJaske CTaOMIbHOCTh TeHoMa [9]. Hampumep, dia-
BOHOM/IBI MOT'YT CBSI3BIBATHCSI C MUINEBBIMU OEIKAMHU
U TINIIEBapUTENEHBIMY (PepPMEHTAMH, U3MEHSS UX CTPYK-
TypY, pacCTBOPUMOCTb M akTUBHOCTS [10]. [Tomudenos
MOTYT BJIMATH Ha (papMaKOKHHETHKY JICKApPCTBEHHBIX
CPE/CTB, MOJYINPYS AKTUBHOCTH ()EPMEHTOB INTOXPOMA
P450 1 mepeHOCUMKOB JIEKapCTBEHHBIX CPEJICTB, TAKUX
kak P-rimkornporens [11]. M30¢uaBoHbI, MOIKIACC TOTH-
(heHOIIOB, CTPYKTYPHO CXOXKHX C 3CTPOT€HAMH, MOTYT
OKa3bIBaTh KaK 3CTPOreHHOE, TAK ¥ aHTUICTPOI €HHOE JIeH-
CTBHE B 3aBUCHMOCTH OT THIa TKAaHH M TOPMOHAJIBHOTO
(ona [12]. Ilpu onpeeIeHHBIX YCIOBHUSX, TAKMX KaK BBICO-
Kast JIOKaJIbHass KOHIIEHTPALUS ITEPEXOIHBIX METAJIJIOB
(>xemne30, Me1b), me04HON pH 1 HamM4YKe KucIopoa, mo-
TQEHOIIBI MOTYT AEHCTBOBAThH KaK MPOOKCHIAHTHI [13].
B pesynbTare MX aKTUBHOCTH MOTYT 0Opa30BBIBATHCSA
aKTHBHBIE ()OPMBI KUCIIOPOAA, YTO TIPHUBOAUT K MEPEKUC-
HOMY OKHCJICHHIO JIUIIHJO0B, MOIU(UKAIINU OEJIKOB U ITOB-
pexnenuto [IHK [14, 15]. Moaenu in vitro u in vivo noka-
3aJIM, 4TO ITPEHaTaIbHOE BO3/ICHCTBIE BEICOKHX /103 HEKO-
TOPBIX ()JIABOHOUAOB NPUBOJIUT K YBEIUYEHHIO YaCTOTHI
XPOMOCOMHBIX IEPECTPOEK, B YACTHOCTH U B T€HAX, CBSI3aH-
HBIX C HEKOTOPBIMU BUJaMH paka [16]. [ToreHnmansHbIe
no6ouHbIe 3P dexTh oI EHOIOB 3aBUCAT OT KOHTEKCTa,
IIO03BI, GOPMBI (AUCTOE COCTUHEHUE WM LEIbHBIN Ipo-
JYKT), THIUBHIYaJILHOTO (PU3HOIOTHUECKOTO COCTOSTHUS
U COMYyTCTBYIOLMX (PaKTOPOB MHUTAHUsS WK (hapMaKo-
Joru4eckux (GakTopoB. B cBs3m ¢ mpenmosnaraeMbpIMU
HEraTUBHBIMH MOCIIE/ICTBUSIMU OT ITpHEMa PACTHTEIbHBIX
MeTabOJIMTOB aKTyallbHBI HCCIIEIOBaHMs, IpeaIoara-
IOIIME OIIEHKY TOKCHYHOCTH M O€3011aCHOCTU TaHHBIX
coelMHEeHNH. bynymue nccinenoBanus AODKHBI OBITH
HarpaBJieHbl Ha ONpe/ieIeHHEe OPOrOBbIX 3HaYEHHUH 0€30-
MIACHOTO NOTPEOIEHH)S, yTOUHEHHUE YCIIOBUH, IPH KOTOPBIX
oM (EHOIIBI U3 TTOJIE3HBIX IPEBPAIAOTCsl BO BPEIHbICE,
a TaK)Ke Ha BBISBJICHHE JIFOJICH C TIOBBIIICHHBIM PHCKOM
BO3HUKHOBEHHUS MOOOYHBIX 3 (HEKTOB.

M3-3a orpaHN4EeHHOCTH HAyYHBIX JAHHBIX O OMOAK-
TUBHOCTU U 0€30M1aCHOCTH PacTUTENbHBIX METa00INTOB,
aKTyallbHO IPOBEICHHE PaboT IO OLIEHKE MX TIOTEHIIAIa
in vitro, in vivo. TpagulIMOHHBIE METO/bI, TAKHE KAK HC-
CJeI0BaHUs Ha )KMUBOTHBIX, PACTEHUSX U BOJIOPOCIISX,
SIBIISIFOTCSL IOPOTOCTOSIIUMH, TPYIOEMKUMH M TPeOyrOT
6ompmoro obbema 06pa3ios. IloaToMy HEOOXOAMMBI
aNbTepHATHBHEIE, O0JIee SKOHOMUYHBIE U 3(h(HEKTHBHBIE
TIO/IXO/1bI, TIO3BOJISFOLIME MOJTY4aTh IOCTOBEPHBIE M BOCIIPO-
M3BOIMMBIE aHAM3BI C HCIIONB30BAHIEM TECT-OPTaHN3MOB.
B kauecTBe anbTepHATHBBI MOTYT OBITH IPUMEHEHBI MHKPO-
OpraHu3Mbl, Hanpumep, Aliivibrio fischeri, njis OUCHKA
TOKCHYHOCTH PaCTUTENBHBIX MOMU(EeH0NoB [17].

A. fischeri (panee u3BectHas Kak Vibrio fischeri) —
MOpCKasi TpaMOTpHIIaTeNbHas (paKyIbTaTUBHO-aHa’pOOHAs
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HeTaToreHHas OaKTepusi, KOTOpask OOBIYHO H3My9IaeT CHHE-
3€JICHBIH CBET B ONTHMAIBHBIX YCIOBUSAX OKPY’KarOIIEeH
cpe/ibl, 0COOSHHO MPH BHICOKOM COAEPIKAHUH KHCIOPOIa.
Orta GakTepus pacpocTpaHeHa IO BCEMY MHUPY, IPEUMY-
MIECTBEHHO B YMEPEHHBIX U CyOTPOITUIecKuX Bojax [18].
OHa cy1ecTByeT Kak CBOOOAHOKHUBYILUH canpoduT uiu
KaK CBETOIPOMYIUPYIOIIUA OpraH-CUMOHOHT Y HEKOTO-
PBIX BUIOB KaJbMapoB U PBIO. A. fischeri MOXET CITy)KUTh
JUIsl MOHUTOPUHIa TOKCUYHOCTH BOAHOM cpefbl [19]. Ana-
JIU3 HHIMOWUPOBAHKS OMOTIOMUHECIICHIIMH C TPUMEHEHUEM
OaxTepuii A. fischeri NCTIONB3yeTCS IS OIICHKH OCTPOit
TOKCUYHOCTH XUMHUUYECKHUX coeaunenuit [20]. buontomu-
HECIICHIIUSI, IPOU3BOAMMAS 3TUMH OaKTEPHSIMH, IPECTaB-
nseT co00i MEeTabOIIMYECKYI0 aKTHBHOCTD, KOTOPas MOKET
OBITh HapylIeHa TOKCHKaHTaMH, YTO JIeJIaeT €€ HaIe)KHBIM
WHIMKATOPOM TOKCUYHOCTH Pa3InYHBIX XUMUYECKUX
BemecTs [21, 22].

Bakrepun A. fischeri n3my4aror cBeT Kak IMOOOYHBIN
HPOJYKT KJIETOYHOTO JIbIXaHHs, KOT/1a OaKTepUH JOCTUTAI0T
KPUTHYECKOH MIIOTHOCTH KiIeToK. OmnepoH /ux sKcrpec-
cupyet (epMeHT monudepasy, KOTOPbIA B IPUCYTCTBUU
KHCJIOpOJIa KaTalIM3UPyeT PEaKkIMI0 OKHUCIEHUS, BBICBO-
00X IAIOMIYI0 YHEPTUIO B BU/IC CHHE-3€JIeHOro cBeTa [ 18].
IMockonbKy 3Ta peaknus 3aBUCUT OT 00IIEero MeTaboau3Ma
MHKpPOOOB, s/ COEMHEHHH, HETATHBHO BIIUSIOIINX Ha Me-
TabOJIUYECKUE TIPOIECCHl OaKTepuil, BHI3bIBACT HATNINE
KOHTPACTHBIX TEMHBIX IISITEH Ha OMOIIOMHUHECIICHTHOM
(hoHE IITACTHHBI [Tl TOHKOCJIOHHOM XpomaTorpaduu. IToT
METO/] pacCMaTpUBAeTCs KaK YHUBEPCAJIbHBIIT OHonornye-
CKHI METO[I, IPUTOIHBIHN Tl OOHAPYKEHHS ONOIOTHIECKH
aKTUBHBIX coeuHeHui [23].

Tect Ha nHrHOMpOBaHUE OHOTIOMUHECLIEHIINH YacTO
BEIOMpAETCS TIEPBBIM B CEPHH TECTOB OJaromapsi CBOCH
CKOPOCTH M HM3KOHM CTOMMOCTH. PacTymuii nurepec k Hemy
00YCIIOBJIEH TE€M, YTO TOKCHYECKOE BO3/ICHCTBUE BEIIECCTB
Ha pa3IndHbIC OPTAHU3MBI 3a4acTyI0 CXOQHO. Takum
oOpasom, HabIr01aeMoe 10/1aBICHNE JTIOMUHECIICHIINT
y 0aKTepuu MOXET YKa3blBaTh Ha NOTEHLUUAIBHYIO TOK-
CHYHOCTb IS BBICIIUX OPTaHU3MOB. DTOT METO/ OLICHKH
TOKCHYECKOT'0 BO3JICUCTBUS SBJISCTCS OBICTPBIM, TPOCTHIM,
YyBCTBUTEIBHBIM ¥ SKOHOMHYECKH 3()()EKTHBHBIM, Tpe-
JIOCTABIISISI LICHHYO HH(POPMALNIO O TOKCHYHOCTH U KO-
TOKCUYHOCTH [24].

AKTyaJIbHBI HCCIIEI0BaHMS1, HANIPABIICHHBIE Ha N3YYEHHE
BIIMSHUS PACTUTEIBHBIX METAa0O0IMTOB Ha IIPEICTaBUTENCH
MHKPOOHOTHI KelryHogHo-kumedHoro tpakra (JKKT)
yenoBeka. Tak kak qucdakTeprno3 (HapyleHne COOTHOIIe-
HHSI HOPMAJIbHBIX [IPEJICTABUTENEH MUKPOOHOTHI K YCIIOBHO-
MaTOT€HHBIM W ITaTOTCHHBIM) MPUBOJUT K HAPYIICHUIO
HOpMaJILHOTO (DYHKIIMOHHPOBAHUS, (PU3NOIOTHIECKUX
MIPOIIECCOB OpraHN3Ma-X03g1Ha, CIeJ0BAaTeIbHO, K Pa3BU-
THIO COIMATbHO-3HAYMMBIX 3a00JIeBaHUN — CEPACUHO-
COCYIIUCTHIM HapyLICHUSM, Pa3BUTHIO OKUPEHUS, pakKa
U T. 1. [25, 26]. UcciaegoBanus MOKa3bIBalOT BIUSHUE
PacTUTENbHBIX META0OJINTOB HAa OCh «KHIIETHUK-MO3I»,
T. €. HOJIH(EHOIBI PETYINPYIOT BBIPAOOTKY Pa3IMYHbBIX
TOPMOHOB, 3()()EKTUBHBI B CHIXKCHUH HEHPOBOCTIANICHHS,
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IUCHYHKINN HEHPOTPAHCMUTTEPOB U THOETTH HEHPOHOB,
CBsI3aHHBIX C¢ Oone3HsMu Anbireiimepa u [lapknHcoHa.
Ynorpebienue nonueHoIoB BIMSET HA COCTaB MUKPO-
OnoThl kuieynnka. Ciie10BaTeabHO, BAXKHO, YTOOBI ITOJIHU-
(heHOTBI HEe TMONABIISUIA POCT MOJIE3HOH MUKPOQIOPHI,
JULSL 4ETo Lie1ecoo0pa3HO IPOBOIUTH UCCIIEOBAHUS iRl Vitro
IO OLCHKE BJIUAHUA PACTUTCIIbHBIX MeTa0O0JIMTOB Ha npea-
CTaBHUTENEH MOJOYHOKHUCIBIX OakTepuit [27-30].

Lenps nanHo# paboTHI 3aKITI0YANIACH B OLIEHKE TOKCHY-
HOCTH PSAAa PACTUTENIBHBIX META0OIUTOB it Vitro, C UCTIONb-
30BaHUEM A. fischeri, i BIUSHUSA Ha AL IPpeICTaBUTENCH
mukpo6rotsl XKKT.

IIpoBeneHHbIN aBTOpaMu 0030p JIUTEPATYPHI TOKA3aI,
YTO B HAyYHOH cepe MPUCYTCTBYET OrPaHMYCHHOE KOJIH-
YEeCTBO Pa0OT, MOCBAIICHHBIX H3YUYCHUIO TOKCHIHOCTH Pac-
TUTEIBHBIX META0OIUTOB C MOMOINKIO A. fischeri (puc. 1).
CrieoBaTenbHO, HOBU3HA JAHHOW pabOThI 3aKITI0YaIach
B HCCIICIOBAHUN TOKCHYHOCTH PYTHHA, KBEPLIECTHHA, KEMII-
¢epoina, 6alikanuHa, BOTOHMHA, PO3MapHHOBOW U TpaHC-
KOPUYHOM KHCJIOT C ITOMOLIBIO A. fischeri.

O0beKTHI U METO/IbI HCCAEJOBAHUS

B paboTe UCroIb30BATUCH OMOJIOTHUSCKH aKTHBHBIC
COE/IMHEHHSI, BBIJICTICHHBIC U3 KAJUTYCHBIX, CyCIIEH3MOHHBIX
M KOPHEBBIX KYJbTYp PACTCHHI: PYTHH H PO3MapUHO-
Basi KUCJIOTA, BhIIEICHHbIC U3 Pulmonaria officinalis L.;
KBEpLETHH U kemndepoi — u3 Ginkgo biloba L.; Tpanc-
KOpWYHAs KUCIIOTa, OalfkanyH U BOTOHUH — U3 Scutellaria
baicalensis L.

JlaHHBIE COEAMHEHHSI OTYYICHBl HA PAHHUX 3Tamax
paboThI; METOAMKH TTOJYUYCHUS, U3BJICUCHHUSI U OUUCTKH
JIAaHHBIX BEILECTB OTPAXKEHBI B paHee OMyOJIMKOBaHHBIX
paboTax HayuHOTO KOoJuiekTuBa [3, 31-34]. CreneHp
YHCTOTHI KaXKJIOTO CoeTMHEeHUS > 94 %.

B uccrienoBaHnM NPUMEHSUIIA pacTBOPHI JAHHBIX 00b-
€KTOB HccliefjoBanus. J{Jis 4ero BeniecTBa B KOJIH4e-
ctBe 5 mr pactBopsuti B 10 M1 20 % pactBopa 3TaHona.
J1n1s oty 9eHust 0THOPOJTHOTO PacTBOPA HABECKY BEIIECTBA
B CIIMPTE MMOMEUIAJH B YJIbTPa3BYKOBYIO BaHHY Stegler
3DT (Stegler, Kurait) Ha 1 MuH.

B skcnieprMenTe 1o olieHKe TOKCHYHOCTH B Ka4ecTBE
KOHTPOJIS| HCIIOJIb30BAJIOCH BELIECTBO C M3BECTHOM TOKCHY-
HOCTBIO — n-amuHO(eHon (4.x1.a., Central Drug House,
Wunust). [lonydenne pacTBopa BellecTBa aHATIOTUYHO
MIOJIYYCHUIO PacTBOPOB OOBEKTOB MCCIIEOBaHUS, TIpeJI-
CTaBIICHO PaHee.

[Tpurorosnenne pacTBopa ¢ ONOTIOMUHECIICHTHBIMA
6akrepusimu BioFix Lumi (Macherey-Nagel, ['epmanns)
OCYILIECTBISIIOCH 110 MHCTPYKIMHU NOCTABIIMKa. 3aMOpo-
JKCHHBIN peakTHBaMOHHEIH pacTBop BioFix Lumi (B coot-
BerctBuM ¢ DIN EN ISO 11348-2) nepeHocHiM B XOJIOIMITb-
Hyto kamepy XJI-340 POZIS (IT03uC, Poccus) st Guopas-
MOpakuBaHUs pH Temnepatype +4 °C Ha cyTku. 3aTeM
TeMIlepaTypy pacTBopa gosogunu 1o +15 °C Ha Boas-
Hoii Gane [19-4310 (DKPOCXUM, Poccusi) B TeueHue
10 MuH 1 ocTaBIATH B TepMOKOoHTeiHepe. [Ipobupky
C peareHToM IiTyOOKOIf 3aMOPO3KH, COJIEPIKAIITyTO JTFOMH-
HecleHTHbIe OakTepun Aliivibrio fischeri, HEOCPEICTBEHHO

Ksepruernn

Knerounas mem6paHna

Kancyna

Baiikanun Jroundepasa \k\ PyTun
KietouHast cTeHKa
Kryrnk \
Pu6ocomsr
Iurommnazma AHK
Po3mapuHOBas Tpanc-xopuunas
KHucJjoTa KucJjora
Boronun

Pucynox 1. O0beKTHI UccaenoBanus u crpoeHue Aliivibrio fischeri

Figure 1. Structure of plant metabolites and Aliivibrio fischeri
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[epesl peakTUBALMEH, 10CTaBaIN U3 MOPO3UILHON KaMephl
u mobasisu 1 mit pactBopa BioFix Lumi st peaktuBarmm.
3areM OMOJIOMHUHECLICHTHBIE OaKTEPUU Pa3MOpPasKUBAIIH
1 pacTBOPSUTH Ha BOASHON O6aHe B TeueHue 2 MuH. IIpo-
OHpPKY C peCyCIeHANPOBAHHBIMH OaKTEPUSIMH TOMEIIIAIH
Ha BOJIAHYI0 OaHro, foBoamiu 10 +15 °C B Teuenue 15 MuH.

OreHKa TOKCHYHOCTH 00BEKTOB MCCIIENOBAHMUS C IIOMO-
Ibio A. fischeri OCyIIEeCTBISIIACH TOCPEICTBOM TOHKO-
cioitHo# xpomarorpaduu [21, 22]. PacTBopsl 00BEKTOB
HCCIIEJIOBAaHUS M KOHTPOJSA B KonndyectBe 10 MK HaHO-
CWIIACH Ha JIMHUIO CTapTa ¢ IPUMEHEHUEM TpayHpOBaH-
Horo mukpoumpuna MII-10 (OKPOCXUM, Poccus).
PactBopurens TiaTenbHo ynamusics. st TOHKOCIOWHOM
XpoMaTtorpadiu UCTIOIb30BaIACh ITACTHHA MapKi AD-A —
xpomarorpaguueckue miacTuHky Sorbfil 254 YO pazme-
pom 10 X 15 cM Ha ATFOMUHHEBOU TOJI0XKKE, TOTIIHHON
ciost 90—120 mxMm u ¢ pazmepom yactur §—12 mxm (MMU/],
Poccnst). Ha rutacTHHBI HAHOCHIIM PacTBOPHI 00Pa3IOB
oJ10coit 5—10 MM ¢ MOMOIIbI0O MEXaHNUECKOTO aNIlINKa-
topa AITA-2 (UMW/, Poccus), 3aTeM npon3BOIMIIHN TIIA-
TEJBHOC yAIICHUE PAaCTBOPUTEN Ha Bo3ayxe. [lmactury
MOMENIaIN B KaMepy ISl TOHKOCIIOIHON Xpomarorpadun
C TIOABIKHOM (ha30ii, COCTOAMICH U3 pacTBOpa OyTaHOIa,
YKCYCHOM KHCJIOTHI W BOJBI B 0OBEMHOM COOTHOIICHUH
60:15:26 cOOTBETCTBEHHO.

DuKCHpOBaHKE €CTECTBEHHOH (ITyopecIieHITMN 00pasia
ocymectBisuIock B neacuromerpe (MU, Poccus) ¢ cuc-
temoi gorodukcanun Handycam HDR-CX405 (Sony,
SAnonns) B Y®-ceere (254, 365 am). MeTonom «HakaTa
MIPOU3BOIMIN 00pabOTKY TNIACTHHBI CyCIIEH3UEH MHUKPO-
OpraHn3MOoB U (PMKCHPOBAIIM H3MEHEHHE (ITyOpECLICHIINN
OTJICIBHO B3SATHIX IATEH C akcno3unuei 0, 3, 5, 10, 15 MuH.
JI71s IpUrOTOBIICHUS CyCIIEH3UH MHUKPOOPTAaHU3MOB MYT-
HocTho 0,5 Mak®apnaHnja NpUMEHSIN JEHCUTOMETP
DEN-1 (BioSan, JlaTBus).

JI7s OTIeHKH BIHSHUS PacTBOPOB OOBEKTOB MCCIIEI0-
BaHMS HA PSAJ] IPEJICTaBUTEIEH MUKPOOHOTHI 5Ky JOYHO-
KHUILEYHOTO TPAKTa UCHOJIb30BAIN MeTo AM(dy3nH B JIyH-
kax arapa [35]. [lns uccnenoBaHusl UCIIOJIB30BAIH Cle-
IyIOIIUe MTaMMBl MAKPOOPTaHU3MOB: Propionibacteri-
um jensenii (B-6085); Propionibacterium freudenreichii
(B-11921); Lactobacillus freudenreichii subsp. freuden-
reichii (B-6561); Lactobacillus plantarum (B-884); Bifi-
dobacterium longum (AC-1257); Bifidobacterium bifidum
(AC-1779).

MuKpoopraHu3MBI IPHOOPETANCH B KOJUIEKIIUHU BCe-
POCCHICKOHN KOJUIEKIIMH TPOMBIIUIEHHBIX MUKPOOpPTa-
Hu3MOB ["'ocHUM reneTuku u cenekuuy NpoMbIIUIEHHBIX
mukpooprannzmoB HULL «KypuaToBCKuii HHCTUTYT»
(Poccust). CycneH3u0 MUKPOOPTaHU3MOB TOTOBHIIH
B 0,1 % ¢u3nosIOorHueckoM pacTBOpe 0 JOCTHKECHHS
mwiotHocTH 0,5 mo Mak®apmangy. 3atem 300 MK TTOITY-
YEHHO! CYCTICH3WH paclpeiessiiIi 10 HOBEPXHOCTH CPEJIbI
MRS Arap, Arap M17 u budunym-cpens (Bei0op 3aBu-
ceJ OT BHJa MUKPOOPTaHW3Ma) MPH MOMOIIH IIIaTes
Jpuransckoro. Cpembl IpHOOPETEHEI B TOCYAapCTBCHHOM
HayYHOM IIEHTPE NPHUKIATHOW MUKPOOHOJIOT U 1 OUOTEX-
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Honorun (Poccws). Uepes 5 MuH mocie HaHeCEHHUS CyCIIeH-
3 TECT-IITAaMMOB JIETIAJIK JIYHKH JTHaMeTpoM 8 £+ 1 M.
B nynku BHOCcHIM 110 50 MKJI MCCIIElyeMOTO pacTBOpa
OGHOIOrMYeCKN aKTHBHOTO BEIlECTBAa. B kauecTBe KOH-
Tpostst uctionb3oBanu 20 % sranon u Bony. MuKybammio
MPOBOAMIIM B TEUCHHUE 72 U IIPU TEMIIepaType, yKa3aHHOM
B [IaCIIOPTax IITaMMOB. BiusiHue MccneayeMbIX pacTBOPOB
Ha BBIZICTICHHBIC MITAMMbI HHTEPIPETHPOBAIH, H3MEPSI
JIMaMeTp apeoJsia 30Hbl MHTHOMPOBAHMSI IIPEICTABUTE-
Jield HOpManbHON MHKPOOHOTHL. MUKPOOHOIOTHIECKHE
WCCIICZIOBAHUS! BBITIOJHSAINCH B CTEPHUIIBHBIX YCIOBHUAX
6okca UVC/T-AR (BioSan, JlaTsus).

PesyabTaThl U HX 00Cy)KIEHHE

TOKCHYHOCTB HCCIIEAYEMBIX O0OBEKTOB OIICHHBAIIN
C TIOMOIIBIO CBETSIIMXCS MHUKPOOPTaHU3MOB Aliivibrio
fischeri. MeTon OCHOBaH Ha OTIpeIeIIeHUN CHIDKEHHUS (ITyo-
PECLEHIIMN MUKPOOPTaHnu3Ma 10/ ICHCTBHEM HCCIIeaye-
MoOro o0pasiia, o CpaBHEHHUIO CO CTaHAAPTOM (KOHTPO-
neM). CTeneHp Mo1aBlIeHUsI HHTEHCUBHOCTH CBEUCHUS
B 00pasiie ABJISIETCS MEPOH €ro TOKCHYHOCTH. J{Hana3oH
m3mepenunst ot 0 10 100 % murnbuposanus. MuTepmpe-
TaIysl pe3yJIbTaTOB OIpeIesIach Ha IPOIEHTE HHIHOH-
pOBaHUS MHTCHCUBHOCTH CBEUSHUS B 00pasiie OTHOCH-
TEJIbHO HeMO/AaBIeHHOro KoHTpos [21, 22]. Ha nnactune
JIJIS1 TOHKOCJIOMHON Xpomartorpaduu, 00paboTaHHOM Cyc-
neH3nel 0aKTepui, BemeCTBA-TOKCHKAHTHI IETEKTHPO-
BAJIMCH KaK TEMHBIE IIATHA Ha JIOMUHECIIUPYIOIIEM (OHE
C pa3JIMYHON MHTEHCHBHOCTHIO (DITyOpECIICHIIHH.

Pe3ynpTaThl HcceqOBaHUS MIPEACTABICHEI B BUIE
JIeHCUTOorpamm Ha pucyske 2. Ha pucynke 3 mpencras-
JIeHa 001I1ast AEHCHUTOTpaMMa 00pasIioB Mocie 00padboTKu
OHMOIOMHUHECTICHTHBIMU OakTepusiMu A. fischeri.

Ha pucynke 3 BuaHo, uro oOpasusl pyTuHa u3 Pul-
monaria officinalis L., kBepueruna u3 Ginkgo biloba L.,
BoroHUHA U3 Scutellaria baicalensis L. n baiikannaa
u3 Scutellaria baicalensis L. BBIpaXXe€HHO TMOJABISIOT
CBEUCHHE OMOJIOMHUHECIICHTHBIX OakTepuil A. fischeri.
OnHOM U3 MPUYMH U3MEHECHHUSI WHTCHCUBHOCTH OaKTe-
pHANBHON OHMOIIOMUHECIICHIINH, IIOMUMO BO3ICHCTBHS
TOKCHKaHTOB Ha METa0O0JIMUECKHE MTyTH WA UHAYKIHIO
TeHHOU AKCTIPECCHU, MOXKET SABJIATHCS THOETTh MUKPOOHOM
KIICTKH, COTIPOBOXKIAIOIIASICS TPOCTPAHCTBEHHOH Je30p-
ranuzanuel pepMeHTHOH CHCTEMBI TeHEepalui CBEYEHHSI.
CrenoBatenbHO, JaHHBIC BEIIECTBA MPOSIBIISIOT aHTH-
MHUKpOOHOE JeHCTBUE 110 OTHOIICHUIO K A. fischeri.

[Nomyyennble pe3yabpTaThl HOATBEP.IMIN BO3MOXKXHOCTD
UCIIOJIb30BaHus OHOIOMHUHECTeHINH A. fischeri 1S BbI-
SABIICHUS aHTUMHUKPOOHBIX CBOUCTB [36].

Pe3ynbraTe! McciaeoBaHMs 1O BIHUSHUIO KOHTPOJIS
(n-aMuHO(EHOA) IPEACTABICHBI B BUIIC JCHCUTOIPAMMABI
(puc. 4).

PesynbTaThl HecnenoBaHus OKa3ain, YTO KOHTPOJIBHOE
BELIECTBO — 71-aMMUHO(EHOJ (M3BECTHBIH TOKCUKAHT) —
MIPOSIBIISUIO MHTHOHpYIOIIee AeHCTBHE Ha OaKTepHATIbHYIO
CYCIICH3HIO, TIPH 3TOM CHJIA XEMITIOMHHECIICHIINHA COC-
taBuna 8,9 % (puc. 4).


https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/aliivibrio-fischeri
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Pucynok 2. JleHcHTOTrpaMMEI ITOJTy4eHHBIE B X0Je aHanu3a Aliivibrio fischeri Ha TOKCHYHOCTh OOBEKTOB HCCIIETOBAHUS
C TIOMOIIBI0 TOHKOCJIOITHOM XpoMaTorpadunu: a — pytun u3 Pulmonaria officinalls L.; b — xepuerun u3 Ginkgo biloba L.;
¢ — po3MapuHoOBas kucinota u3 Pulmonaria officinalls L.; d — xemndepon uz Ginkgo biloba L.; e — Boronun u3 Scutellaria

baicalensis L.; f — 6aiikanun u3 Scutellaria baicalensis L.; g — mpanc-kopuunast kucnota u3 Scutellaria baicalensis L.

Figure 2. Results of thin-layer chromatography on Aliivibrio fischeri: a — rutin (Pulmonaria officinalis L.); b — quercetin (Ginkgo biloba L.);
¢ — rosmarinic acid (Pulmonaria officinalis L.); d — kaempferol (Ginkgo biloba L.); e — wogonin (Scutellaria baicalensis L.); f — baicalin
(Scutellaria baicalensis L.); and g — trans-cinnamic acid (Scutellaria baicalensis L.)
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Pucynox 3. O6uas neHcutorpamma o0pa3noB mocie o0paboTKu OMOTIOMHHECIEHTHBIMU OakTepusimu Aliivibrio fischeri:
tpek 1 — pyrun Pulmonaria officinalis L.; Tpex 2 — kBepuetun u3 Ginkgo biloba L.; Tpek 3 — TpaHc-KOpHUYHAs KHCIOTA
Scutellaria baicalensis L.; Tpek 4 — po3mMapuHoBas kucyiota u3s Pulmonaria officinalis L.; Tpek 5 — kemndeposn
u3 Ginkgo biloba L.; Tpex 6 — BoronuH u3 Scutellaria baicalensis L.; Tpek 7 — Gaiixanun u3 Scutellaria baicalensis L.

Figure 3. Densitograms after treatment with bioluminescent A/iivibrio fischeri: track 1 — rutin (Pulmonaria officinalis L.); track 2 —
quercetin (Ginkgo biloba L.); track 3 — trans-cinnamic acid (Scutellaria baicalensis L.); track 4 — rosmarinic acid (Pulmonaria officinalis L.);
track 5 — kaempferol (Ginkgo biloba L.); track 6 — wogonin (Scutellaria baicalensis L.); and track 7 — baicalin (Scutellaria baicalensis L.)
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Pucynox 4. Jlencurorpamma JIIOMUHUCIIEHIIUU
0aKTepuaTbHOW CYCIEH3HUH IOCIEC BO3AEHCTBHS
n-aMuHO(heHoIa

Figure 4. Bacterial luminescence after exposure to n-aminophenol

Ta6nuua 1. 3HaueHUs UHTEHCUBHOCTU CBEUEHUS
(BBDKMBaAHUS) TECT KYJIbTYPHI B 00pasiax,
[0 CPaBHEHHIO C HEIOJaBICHHBIM KOHTpOJIEM, %

Table 1. Luminescence intensity (survival rate):
Test cultures vs. control, %

Bemectso WHTEHCUBHOCTD CHIHAJIA
Pytun 13,90
Ksepuernn 5,70
TpaHc-kopuuHas KUCIOTa 100,00
Po3mapuHoBas kuciora 64,00
Kemndepon 89,30
Batikamnu 27,91
Boronun 1,19
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CpaBHEHHE MOJYYEHHBIX PE3YJIBTATOB 110 BIIMSHUIO
00BEKTOB HCCIIEIOBAHNS M KOHTPOJIBHOTO BEIIECTBA OTpa-
JKeHo B Tabnuue 1.

Hcxozs U3 MOMy4eHHBIX Pe3yIbTaToB, 00pa3Lbl — PyTHH,
KBEPILIETHH, BOTOHKH M OaiikanuH (puc. 3; Tpeku 1, 2, 6, 7) —
BBIPAKEHHO TT0IaBIISUTH XEMUITIOMIHUCLICHITUIO TIPH TECTH-
poBanun. OOpa3ubl TPaHC-KOPUIHOM KUCIOTHI (pHc. 3;
Tpek 3) u xkemndepona (puc. 3; Tpek 5) odmagamu 50 %
WHTUOHPYIOMICH akKTUBHOCTHI0. O0pa3zer] po3MapHHOBOM
KHACIOTHI (puc. 3; Tpek 4) He MPOSABISUT HHTHONPYIONIEH
AKTHBHOCTH.

Tak xak aBTOpaMHu B XOJI¢ JTUTEpaTypHOTO 0030pa
10 TEMAaTHKE MCCIICOBAHNS HE yIAJIOCh HANTH HAay4YHbIC
MyOJIMKAILUK, B KOTOPBIX OMHCAHO U3yYEeHHE TOKCHIHOCTH
pacTUTEIBHBIX METAaOOIUTOB C IOMOIIBIO A. fischeri —
HET BO3MOKHOCTH CPABHUTH IOJTyUYEHHBIE PE3yJIbTATHI.

PesynbTaThl 10 OIEHKE BIMSHUS OOBEKTOB HCCIIEN0-
BaHMA Ha PsIJI TECT-IITAMMOB (AUaMeTp JIYHKU B 8 + 1 MM)
OTpaXXeHBI B TabiHIe 2.

B xozae npoBeAeHHBIX UCCIEN0BAHUN BBISBICHO, YTO
pactBoputens (20 % 3TaHOI) OKa3bIBAI HHTHOMPYIOIIee
JIEHICTBHE Ha POCT MOJIOYHOKUCIIBIX TeCT-IITaMMOB. [1oiry-
YEHHBIEC PE3yJIbTAaThl HEOOXOJUMO HHTEPIIPETHPOBATH
C Y4ETOM aHTUMHUKPOOHOI aKTUBHOCTH PacTBOPUTEIS.
YCcTaHOBIIEHO, YTO PacTBOpP PYTHHA HE BIMSI HA JAKTO-
baxTepun B-6561 u B-884, a Taxxe oudunodakrepuu
AC-1257 u AC-1779. IlpeAnonoxxuTeIsHO, HATMIUE Py-
THUHA B O0BEKTE MCCIICIOBAHUS YCTPAHSIO aHTUMHKPOO-
Hoe nefictBue pactBoputens (20 % stanona). PactBop
pYTHHA MOJABIISI POCT MPOMHOHOBOKHUCIHBIX IITAMMOB
B-6085 u B-11921. Ananorngable pe3yabTaThl OTyIeHBI
JUISL PACTBOPOB TPaHC-KOPUYHOM KUCIIOTHI U KBEPIIETHHA.
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Tabnuua 2. lnameTpbl 30HBI TOAABICHHUS POCTA TECT-IITAMMOB MO/ BO3ACHCTBHEM 00BEKTOB HCCIEIOBAHUS, MM.

Table 2. Effect of plant metabolites on gastrointestinal test strains: Growth inhibition area, mm

OOBeKT TecT-mraMmbl
B-6085 B-11921 B-6561 B-884 AC-1257 AC-1779

Bona - - - - - -

20 % aTanon 11,6 £0,2 10,9+ 0,4 12,1+0,3 122+04 11,3+£0,5 11,0+ 0,1

Pytun 11,7+0,2 12,7+ 0,4 - - - -

Po3mapuHOBas kuciaora — — — - - -

Tpanc-kopu4Hast KMCIOTa 10,3 £0,5 10,3+ 0,5 - - - —

Ksepuerun 12,0 £0,2 12,7+0,1 — — — -

Kemndepon - - + + + +

Baiikanun - - - - - -

Boronun — - — - - -
HpnMeanue: «» — OTCYTCTBUEC BIUAHUS, «+» — CTUMYJIMPOBaHHUC POCTA. Pe3yHBTaTBI TNIPEACTABJICHBI B BUAE CPEAHETO 3HAUCHUA + CTaHTApTHOC
oTkionenue. Note: “—” — no effect; “+” — growth stimulation (mean + standard deviation).

AHTHMHUKpPOOHAsl aKTUBHOCTb JaHHBIX PACTBOPOB YMEHb-
Imajjack B psny KBEPLETHH > PYTHH > TpaHC-KOpHYIHAA
KHUCIIOTA.

PactBop kemmdeporna He BIMSIT HA IPONHOHOBOKHC-
nsle mramMMel B-6085 n B-11921. Hanuuue xkemmndepoia
YCTPaHsIO aHTUMUKPOOHOE neticteue 20 % stanona. I1o ot-
HOIIICHHUIO K JIakToOakTepusMm B-6561 u B-884, oudumo-
baktepusim AC-1257 u AC-1779 pactBop kemidepoiia
CTHMYJIMPOBAJ POCT JAHHBIX IITAMMOB, HECMOTPSI Ha Ha-
JM4re pacTBOpuTeis. B Hay4HOH nuTeparype oOHapy-
XKEHBI JaHHbBIE, CBUETENbCTBYIONINE, YTO KeMII(epo
CTHMYIHPYET YBEIHICeHHUE TakToO0akTepuii [37]. B pabote
Y. Shimojo et al. [38] BoisiBneno, uto Lactobacillus para-
casei A221 yBenmmunBai OMOZOCTYITHOCTh KeMIihepona.
B uccnegosanuu K. Tkacz et al. [39] moka3zaHo, 4TO
mrrammel Lactobacillus w Bifidobacterium ciocoOGHBI yBe-
JUYUTH OMoZoCTyIHOCTH Kemiipeposa. CrenoBarenbHo,
OH HE OKa3bIBaJl OJIaBIIsIOIIEE ICHCTBHE HA POCT JIAKTO-
OakTepuii 1 OnuIoOaKTEePHIA.

Baiikanun, BOrOHHH ¥ pO3MaprHOBasi KUCIIOTa HE BIUSI-
JIM Ha POCT TECT-IITaMMOB 1 YCTPAHSUIN aHTUMHKPOOHOE
neiicteue 20 % sTaHoNA.

BoeiBoABI

B nanHoit paboTte ¢ MOMOIIbIO aHATIU30B in Vitro ycTa-
HABIIUBAJIACh TOKCHYHOCTH Psfia PACTUTENBHBIX MeTabo-
JINTOB U UX BIIUSIHUE HA P/l GaKTepHil — MpeACTaBUTeNeH
MHKPOOHOTHI KETyA0UHO-KHIIEYHOTO TPaKTa YesIOBEKa.
PyTuH, KBEpIETHH, BOTOHUH ¥ OaliKaauH MOAaBIIsUIH
¢bnyopecuennuto Aliivibrio fischeri, cneaoBaTenbHO, IPO-
SIBIISUTA TOKCUYHOCTD 110 OTHOIICHHIO K Hemy. [lomaBie-
HHE POocTa MPONHOHOBOKUCIIBIX OaKTepuil IEMOHCTPUPO-
BaJIM PACTBOPHI KBEPLETHHA, PyTHHA U TPAHC-KOPHIHOM

kucnotsl. Kemngepos cran onHuM n3 00bEKTOB HCCIIEN0-
BaHUs, CTAMYJUPYIOMIUX POCT JaKToOaKTepHii M OM(u-
nobakrepuii. Psit pacTuTenbHBIX MeTa0OIMTOB, aKTHBHO
HCTIOJB3YIONIHIACS Cpean oTpeOuTenel, Oka3bIBall Hera-
THBHOE BJIMSTHAE HA MUKPOOPTaHNU3MBbI, 3a/1eiCTBOBaHHbIE
B MCCIIEI0BaHUU. J[aHHOE HETaTUBHOE BO3JECHCTBUE HA POCT
IITaMMOB 00YCJIOBJICHO HCIOIBb30BAHUEM PACTBOPUTEIIS
(20 % ataHona). HeoOX0MUMBI HOMOIHUTENIBHBIE UCCIIe-
JIOBAHUS 10 OIICHKE TOKCUYHOCTH ¥ BIVMSIHHS HA TIPEa-
CTaBUTEJIEH HOPMAJIBHONW MUKPOOHOTHI, MPUMEHsIsE OoJiee
CJIOJKHBIE TeCT-OpraHu3Mel. Cl1e0BaTeNbHO, HCIIONIB30Ba-
HUe A. fischeri TOXXOMUT JUIs OLIEHKH TOKCHYHOCTH pac-
TUTEJIBHBIX METAa0OJIMTOB, OTHAKO JaHHAs pab0Ta JODKHA
OBITH ITPOMEXKYTOUHBIM 3TAlloM, KOTOPOMY ITOCIEAYET
OIIeHKa TOKCUYHOCTH i1 Vivo C UCIIOJIb30BaHHEM OoJiee
CJIOKHBIX TECT-)KUBOTHBIX.
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