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Annomauus

Hnmepec HayuHvlx pabomHukos, mepanesmos, neduampos, epaueii 00ujezo npodpuns k npobneme OUCOUO3a KUUleUHUKA 00-
YCTI067IEH MeM, 41O CYU,eceyom camble mecHble C6A3U MeXcOy HapyuleHuem MUKpoOUOUEHO3a KULUeHHUKA U Op2aHUYecKot,
a maxe PyHKYUOHATLHOLL NAmonozueti He MONbLKO JHeyO0HHO-KUUeHHo20 mpaxma, Ho u Opyeux opearos. Ha npomscernuu
ceviute 50 em npodUOMUKU ABTANUCY Be0YULUM CPEOCNBOM KOPPeKUUU OUCOUOMULECKUX HAPYIeHUT MUKPOOUOUEHO3A Kii-
weunuxa. O0HAKO 0meem KuueuHol MUKpoOUOmyl Ha IK302eHHOe NOCYyNIIeHUe 8 OP2AHU3M NPOOUOMUKOS sapuaberie UmU
8osce omcymcmeyem. B Hacmosiueil cmamve npedcmasienvl AHAIU3 TUMEPAMYPHBIX OAHHbIX U Pe3Y/IbMAMbl COOCMBEHHbIX
IKCHEPUMEHNATILHBIX UCCTIE008AHUTE HA 000POBONIbUAX, NOTIHOCMbIO NOOMEepHIatousue NOIyUeHHble paHee OaHHble HA 1a60pa-
THOPHBIX HUBOMHDIX, CO2ZIACHO KOMOPbIM, NPOOUOMUYECKUE MUKPOOP2AHUIMbL ABIITIOMCS YYHEPOOHLIMU U He NPUNUBAIOTNCS
8 JHeNYOOUHO-KUUEHHOM MpaKme s00ell U HUBOMHBIX, A UX 63AUMOOeTICBUE C OP2AHUSMOM HOCUM XAPAKMep «XO3AUH Npo-
mue npobuomuxa». IIpusedenvt pe3ynvmamyt CPABHUMENBHOZO U3YHEHUS 6 ONLIMAX HA HUBOMHBIX IPPexmusrocmu 18 cos-
peMeHHbIX CPe0cme KOppeKuuu HAPyuleHuti MUKPOOUOUEHO03A KUMeUHUKA NPU AHMUOUOMUKO-ACCOUUUPOBAHHOM OucOUO3e
kuweunuka. IIposedero cpasHumenvHoe sKCHEPUMEHMANbHOE U3YHeHUe IPPeKMUBHOCU B0CCHNAHOBNIEHUS KULEUHOU MU-
KpobUOmMbL COBPEMEHHDIX, HACMO NPUMEHAEMBIX 8 KIUHUHECKOL NpaKmuKe npenapamos, a maxie UHHOBAUUOHHBIX KOMMEp-
UeCKUX U IKCNEPUMEHMATIbHBIX Npenapamos nocnedxezo spemeru (Axkmognop-C, Cmumbugud nnroc, Cmumexc)npu aHmubu-
OMUKO-ACCOUUUPOBAHHOM OUCOUO3€e Y KOHBEHUUOHATILHBIX OeTIbIX MbLULet.
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Abstract:

The interest of scientists, physicians, pediatricians, general practitioners to the problem of intestinal dysbiosis is caused by the fact
that there are very close relations between the intestinal microbiocenosis disorders and organic and functional pathology not only
of the gastrointestinal tract, but also of other organs. For more than 50 years probiotics have been the leading tool for correction
of intestinal microbiocenosis. However, the response of intestinal microbiota to exogenous intake of probiotics is variable, or is
completely absent. The article presents the analysis of the literature data and results of our own experimental studies on human
volunteers, fully confirming previous findings on laboratory animals, according to which the probiotic microorganisms are foreign
and do not survive in the gastrointestinal tract of humans and animals, and their interaction with the host organism has the char-
acter of «host against probiotic». The results of the comparative study on the effectiveness of 18 modern preparations for correction
of intestinal microbiocenosis at antibiotic-associated dysbiosis in experiments on animals are given. The comparative experimental
research on the effectiveness of modern preparations that are frequently used in clinical practice as well as recent innovative com-
mercial and experimental preparations (Actoflor-C. Stimbifid plus, Stimex) regarding intestinal microbiota recovery at antibiotic-
associated dysbiosis in conventional white mice was carried out.
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MukpobroTa KMIIeYHMKa KaK CaMOCTOATENbHBII Op-
raH, MMEHYEeMbIMl B HAY4YHOI JIUTEPATYpPE «IIapalTOsIO-
TUYeCKON CHUCTeMoil» [l], MIpaeT CyILIeCTBEHHYIO pOb
B JKU3HEMNEATE/IbHOCTY OpPraHM3Ma XO3sMHa: B OOMeHe
BEIIeCTB, IeTOKCHKALNY, POPMUPOBAHNM €CTECTBEHHOTO
MMMYHUTETa, CO3[JaHMUM KOTOHM3AIVIOHHON Pe3NCTEHT-
HOCTH, IIPOTMBOCTOSAIIEN MTATOTEHHBIM M YCIIOBHO-IIATO-
TeHHBIM MMKPOOTaHM3MaM Ha Ha4aJbHOM JTalle Pas3Bi-
Tis1 MHQPEKIMOHHOTO Tporecca [2, 3, 4]. 3Hanus o ponn
MMKPOOVOTBI KMIIEYHVKA IOCTOSHHO PaCIIMPAIOTCA
U OOHOBJ/IAIOTCS KaK B HAIIPAB/ICHMN IIOJTYYEHNUS HOBBIX
JlaHHBIX O ee (PYHKIVAX, TaK M O CBOJCTBAX, YTO HAJIO
OCHOBaHNMeE CYMTATh MUKPOOMOTY KMIIEYHMKA IJIABHBIM
61oreHHBIM (GAKTOPOM, OIpPefeNsIM 3M0POBbe MK
pasBuTre 3aboneBanus [5].PasbanancupoBka ykasaHHOI
CHUCTeMBI BCIEICTBYE IIpUeMa aHTUOAKTepPHUATbHBIX IIpe-
[IapaToB, M3MEHEHM Cpefbl OOMTAHNA M XapaKTepa -
TaHWUsA, TaCTPOIHTEPOIOTNYECKUX 3a00/IeBaHNI, @ TAKXKe
BO3JEIICTBUA APYIUX (HPAKTOPOB, IPUBOAUT K Pa3BUTHIO
K/ITHMKO-7Ia00paTOPHOTO CUMHAApOMa — amc6uosy [6, 7, 8,
9,10, 11, 12,13, 14].

ApceHan cpencTB NpOUIAKTUKA U JIeYeHN AMUCOu-
OTMYECKUX HApYIIEHNII MUKPOOMOIIeHO3a KUIIeYHMKA
JIOBOJIBHO IINPOK, ¥ 0c060€ MECTOB HEM Ha MPOTKEHUN
6onee 50 1eT OTBOANUTCA MPOOMOTHKAM — IIperaparam,
COfiepyKalllM JKMBbIe MUKPOOPIaHM3MBI, KOTOpbIE SB-
JIAIOTCA TPEeACTaBUTENAMU HOPMAIbHON MMUKPOOMOTHI
TOJICTOV KMWKY [6, 7]. TIpuMeyarenpHO, YTO TONMBKO Ye-
pe3 HecATUIeTNA, B TeUeHUe KOTOPBIX OCYILEeCTBIIANOCH
npuMeHeHre NpobuoTnkoB B Poccum, B Pesomronun
OxkcnepTHoro CoBera IO BompocaM 3((eKTUBHOCTH,
6€30MacHOCTM U PETY/IATOPHBIM aCIeKTaM IpPUMeHEHsI
npo6uortnkos B PO u apyrux crpanax or 7.11.2015 r. [15],
CO CCBUIKaMM Ha Hay4HBbIe ITyOIMKaIM KOHCTaTUPYeTCH,
XOTs M C OTOBOPKAaMU, BO3MOXXHOCTb BOSHMKHOBEHMsI CH-
CTeMHBIX MHeKINIT (SHTOKAPUTA, CETICICa, MEHVHINTA,
6aKTepueMun, THEBMOHUY), BBI3BAHHBIX JTAKTOOAIMITIA-
MM, IIpU IPUMEHEHUY IPOOMOTHKOB.

Cornacno Besselink, M.G.H. u coasropos [16], B Hu-
mepnanpax B 2004-2007 rT. B 15 k1MHUKAX Y TPEeXTCKOTO
YHUBEpPCUTETa B MYIbTUIIEHTPOBOM, PaHIOMU3UPOBAH-
HOM, JIBOHOM-CJIETIOM, I/Iare60-KOHTPOINPyeMOM JWC-
CIIe;OBaHMM OBIIO M3y4YeHO BIUAHME MY/TbTUIITAMMOBOTO
OpoOMOTHKA HAa CHYDKeHMe MHQEKIMOHHBIX OCTIOXKHe-
HMit y 296 manyueHToB ¢ MaHKpeaTUTOM. B xofie neuenus
B TpYIIIe C VCIOIb30BaHMeM NpOOMOTHKA 24 manyeHTa
CKOHYA/IMCh. B KOHTPO/NBHOII TPyIlle Mal}eHTOB, He I0-
JIy4aBIINX IPOOMOTUK, CMEPTHOCTD Obl/Ia 2,5 pasa HIDKe.
[IpyYmMHBI CTyIMBIIETOCS [IOKA HEM3BECTHBI, OHAKOB OK-
1A6pe 2015 I. 110 HACTOSHMIO T'OJUTAH/ICKUX YYEHBIX OBIIO
JIOCPOYHO TIPEKpAIlleHO aHAJIOTMYHOEe MCC/IefOBaHIue,
IPOBOJVBIIEECs Ha TeppUTOpUM UeIicKkoit pecryOanKi.

[pymnoit poccHilCKMX Y4eHBIX OBUIM IPOBEIEHBI IKC-
HepUMeHTaJIbHble VICCTIEIOBAHMsI C 11e/Ibl0 BBIACHEHMS
BO3MOXXHOII IPUYMHBI CMEPTENIbHBIX CIIy4aeB y Ialu-
€HTOB YHUBEPCUTETCKMX KIVHUK, CBUAETENbCTBYIOMINX
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0 OMO/IOTMYeCKY ONIACHOM IOTeHI{Mase IMPOoOMOTNYeCKIX
ImpenaparoB. B xozme mccnemoBaHmit ¢ MCIOMb30BAHMEM
JTabOpaTOPHBIX >KMBOTHBIX OBUIO YCTAaHOBJIEHO, YTO IO-
TeHIIMa/bHasl OMACHOCTh IPOOMOTUKOB COCTOUT B CIIO-
COOHOCTM Yy>KEPOJHBIX MUKPOOPIaHM3MOB, BXOJAIINX
B MX COCTaB, MHUIIMMPOBATb 3a CYET HOBBILIEHHON aH-
TUTEHHON Y aJ/UIEPreHHONM Harpy3sKy Ha MaKpOOPIraHMU3M
TPaHC/IOKAIVIo (IIepeHOC B HECBOJCTBEHHBI 610TOI)
KIUIIEYHO MMUKPOOMOTBI B KPOBOTOK M OPIOLIHYIO IIO-
JIOCTD, BC/IENCTBIE Yero oTMedanach rubenp 6omnee 30 %
9KCIIePYIMEHTA/IbHBIX JKMBOTHBIX OT MH(QEKIVOHHO-TOK-
CUYeCKOro (3HZOTOKCHYECKOro) LIOKA C Pa3BUTHEM Oak-
TepueMuM ¥ neputonnrallz, 18].

TaxuMm 06pa3oM, HpaKTMKa KIMHUYECKMX U 9KCIIe-
PUMEHTA/IBHBIX MCCIENOBAaHUII CO BCEMl OYEBUIHOCTDHIO
obHaxmIa npobneMy sdppekTUBHOCTH 1M 6e30IacHOCTI
npo6brotrkoB. Ho ecnu akcnepTsl Tonbko B 2015 I. KOH-
cTatupoBamy (paKkT IOTEHIVAIbHONM OIACHOCTYU NPOOU-
otukoB [15], To omy6nukoBaHHble B 2005-2006 IT. pe-
3y/bTaThl 9KCIIEPUMMEHTAIbHBIX ¥ccaenoBanmii (19, 20]
OpuOMM3WIN y4YeHBIX K HMOHVMAHUIO TOTO, YTO OJIHOII
JIMIIb KOHCTATalMM HamMm4us mmbo orcyTcTBus addex-
TUBHOCTM IPOOVMOTUKOTEpANNY, VWIN e€ TPAaH3UTOPHOTO
XapaKTepa COBEPLUIEHHO HEJOCTATOYHO.

Oxasanoch, 4YTO B HapylleHNe CTaH/IapTOB, KOTOPbIM
JIO/DKHBI COOTBETCTBOBATh IpobmoTukn [7], ux addex-
TMBHOCTb B OIIBITAX Ha )XMBOTHBIX, Kak 3T0oro Tpedyer Ko-
muccusa OOH no aTuke, sKCIIepMeHTANIbHO 3a4acTyIo He
6buta mokasana (Puc. 1). CrangapTaM [JO/DKHBI COOTBET-
CTBOBATb B IIEPBYIO OYepeib MUKPOOPTaHU3MBI B COCTaBE
IIpenapaToB, KOTOPbIE, B YaCTHOCTH, JO/DKHBI OBITD 3ally-
I[EeHbl OT BO3JEICTBMA NMIIEBAPUTETbHBIX (DEPMEHTOB
¥ Kemuu; uX 9P PeKTUBHOCTD 1 6€30IaCHOCTD MIsI MI0AeN
JIOJDKHBI OBITH JJOKa3aHbl 9KCIIEPUMEHTA/IbHO; TeHeTIde-
CKasi CTabMIBHOCTb CBOJICTB MUKPOOPIaHM3MOB JO/DKHA
OBITh T'apaHTMPOBAHHOI; KaueCTBeHHas NMOQuInsanus
MMKPOOPTraHM3MOB JO/DKHA 00eCreyrBaTh BHICOKYIO BBI-
JKMBAaeMOCTb IIPY [IepOPAIbHOM IIpyieMe IIPOOMOTHKA.

/T”m‘

1850-2010 rr.

TeopeTu4eckoe n
13ran

3 aran

JKcnepuMeHTankLHoe
060CHOBaHHe

C MHMIeHHON MUKPOGHOTORN;
TPAHCNOKALMH
MT.A)

Puc. 1. TpaguioHHO CTTOXVMBLIAACS OCTIE0BATEIbHOCTD AeJICTBUI
py paspaboTKe IPOOMOTHIECKIX TIPENapaToB

B meiicTBUTENbHOCTM HEIOCPENCTBEHHO IIOC/IE Teo-
peTn4eckoro 060CHOBAaHNUA BKIIOYEHMA TOTO VIV VIHOTO
MUKpPOOpPTaHM3Ma B KauecTBe NEepCIEeKTMBHOIO IJIA CO-
3JaHMA Ha ero OCHOBE NMIPOOMOTIYECKOTO Ipernapara BCA
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IIesITeIbHOCTh Pa3pabOTUYMKOB IepeK/Toyanach Ha 6mo-
TEeXHOJIOTMIO HOBOTO IIperapara M ero IpPOfIBIDKEHMe Ha
PBIHOK TPOOVOTHUKOB.

BTopoii 04eHb BaXKHBIM 3Tall JOKIMHUYECKOTO SKC-
HepYMEHTATbHOrO 000CHOBaHUA 6e3omacHoCTH, 6e3-
BpemHOCTN 1 9P PEeKTUBHOCTM KaK MUKPOOPTaHM3MOB,
TaK M JIONO/THUTEJIbHBIX WHIPEIVMEHTOB, BKIIOYAEMBIX
B COCTaB NPOOMOTUYECKUX IPernapaToB, IO HEITTACHOMY
YMOYaHUIO BBIBOAMIICA M3 JIOTMYECKON LIETIOYKM JEeNCT-
BUJI TIpM pa3paboTKe ¥ KIMHUYECKOM VICIBITAHUY CaMUX
IpenapaToB. DTO IOBJIEK/IO 32 COO0II B IOCTIEAYIOIIeM IPH
KIMHUYECKVX MCIBITAaHMAX BO3HUKHOBEHUe IpobieM,
CBSI3aHHBIX He TOJIbKO C POCTOM AMCOMO30B y HAaCeTeHMs,
HEeCMOTPSI Ha 3HAYMTE/TbHBIN apceHasl NMPOOMOTUYECKUX
IIpenaparoB, HO U € X 0e30I1aCHOCTBIO.

B TeyeHme mIMTENBPHOTO Iepyofia BpeMEHM He Cylle-
CTBOBAJI0 METOfia OIpefe/neHnsa OMOZOCTYIHOCTH IIPO-
OMOTHYECKUX MUKPOOPIaHM3MOB (BBDKMBAEMOCTH IIPU
TPaH3NUTE IO YKEMYJOYHO-KUIIEYHOMY TPAaKTy); He ObLI
YCTAHOBJIEH MeXaHM3M MeVICTBUA IPOOMOTUYECKUX MIU-
KPOOTaHNU3MOB (3aMeCTUTENbHOE JeICTBUE, T.e. MPVDKMU-
BaeMOCTb B OMOIIEHKE CIM3MCTOM OOONIOYKY KMIIed-
HUKa); He OblIa JOKa3aHa 0e30MacHOCTb IPUMEHEHUs
IpOOMOTNYECKUX TIpernaparoB (6MO0COBMECTMMOCTb M-
KPOOPraHM3MOB B COCTaBe NPOOMOTVKOB C MH/IUTEHHO
MMKPOOYOTOI1, BEPOSATHOCTD €€ TPAHCIOKALUY 3a Ipefe-
JIBI CTEHKY KMIIEYHMKA U T.11.).

IlanHas mpo6yema ObITa YCIIEIIHO pelleHa TPYIIIOi
POCCUIICKUX y4eHbIX, pa3paboTaBIINX, BO-IIEPBBIX, YHMU-
Bepca/lbHBI MeTop, AuddepeHIanyy IpoONOTNIeCKIX
Y VHJUTEHHBIX MUKPOOPIaHM3MOB IyTEM IOTyYeHMs
MapK/POBAaHHBIX IIPOM3BOAHBIX IPOOMOTIYECKUX OaKTe-
PpMWil, BBIJJE/IEHHBIX U3 KUIIEYHOTO COAEPXKIMOro yabopa-
TOPHBIX XMBOTHBIX, CTAOV/IPHO HACTeAYIOMINX MpPU3HAK
YCTOMYMBOCTY K aHTUOMOTUKY pupaMIIMINHY ¥ COXpa-
HAIMX BULOBbIE XapaKTEPUCTUKNA (14, 17, 18, 21, 22, 23,
24, 25].

Bo-BTOpBIX, 6bIT pa3paboTaH sKCIIpecc-MeTof, obecrie-
YYBAIOLIMII B SKCIIEPMMEHTE Ha IOIOIBITHBIX KMBOTHBIX
MHUIMALIIO JucOMo3a KMIeyHnKa [24, 25, 26, 27, 28].

B-Tperbux, B 2012 I. BriepBbIe OBIT BBEleH B HAyIHBDII
000pOT YHUBEPCaIbHBIN [TOKa3aTe/Ib, XapaKTePU3YIOLINIT
KO/INMYECTBEHHbIE M3MEHEHNUS MUKPOOMOTBI KUIIEYHUKA
y XMBOTHBIX B 9KCIEpPVMMeEHTe IIOf] JeVICTBMEM CpPEefCTB
KOPPEeKLMM MUKPOOMOLIEHO3a, @ MMEHHO «CKOPOCTb
BOCCTaHOBJ/IEHMsI MUKPOOMOTHI KMIIeYHuKa» [27, 28].
YHUBEpPCAIbHOCTD IIOKa3aTeNsd COCTOUT B TOM, YTO C €T0
HIOMOIIIbI0 MOXKHO OLIEHMBATh BO3JEVICTBYE KaK IOIOXKM-
TE/IbHBIX (CKOPOCTh BOCCTAHOBJICHMS), TaK 1 HETATVBHBIX
(ckopocTh yrHeTeHMs) ¢akTOpoB Ha obllee copepKa-
HJle MUKPOOPTaHM3MOB M OTJEIbHBIX IpefCcTaBUTeNeN
KIIIEYHOJ MMKPOOMOTHI. JJaHHBINI MHTErpaTUBHBIN II0-
Ka3aTeslb, YYUTHIBAIOIINII BECh KOMIIIEKC BO3[EVICTBYIO-
IMMX Ha KUIIEYHYI0 MMUKPOOMOTY (akTOpOB, MO3BOJIAET
HO/Ty4aTb KO/MMYECTBEHHYIO XapaKTEPUCTHUKY IIpolecca
BOCCTAQHOBJ/IEHUA (YTHETEHN:A) KUIIEYHON MMKPOOMOTHI
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(KOE-T".cyT") B cpaBHEHMN C aHAJIOTMYHBIM IIOKA3aTeNIeM,
KOTOPBII OIpefeNnsaeTcss B KOHTPOJIbHOM SKCIIEPUMEHTe
Ha )KMBOTHBIX IIPJ CAMOBOCCTAHOB/IEHUY UX KVUIIIEYHOTO
MUKpOOMOLIeHO3a (KPaTHOCTD K KOHTPOJIIO).

Pe3y/bTaThl 5KCIIEPUMMEHTOB 110 M3YYEHMIO BbDKIBae-
MocTu 6udumobakTepuit 1 1aKTOOALWIT B YCTOBUAX in
Vitro B KeJTyJJOYHOM COKe 1 AYOJeHaTbBHOM COJEPKIMOM
mopeit [29] 1 6bUIO YCTaHOBJIEHO, YTO 32 BpeMsA UHKyOu-
poBaHys 6upupobaKkTepuit ¥ TaKTOOALNIII B YKa3aHHBIX
OMOIOrNYecKnx Cpefjax, MPOMCXOAUT 3HAYMTENbHOE CO-
KpallleH/e KOMMYeCTBa XXM3HECIIOCOOHBIX MpobuoTunye-
CKMX MMKPOOPTaHM3MOB B CPaBHEHUM C MCXOJHBIM WX
KO/IMYeCTBOM, BIUIOTb IO €AMHWYHBIX KIETOK B CIIydae
6ndunodakrepuii.

YcTaHOB/IEHO CylLecTBeHHOe (Ha 4-7 MOPSIIKOB) CHU-
JKEeHJe YMC/IEHHOCT! IIOCTYIAIONINX B OPraHU3M IOfO-
IBITHBIX )KMBOTHBIX IPOOMOTIYECKIX MIKPOOPIaHI3MOB
[21]. DT faHHBIE NOATBEPXKAAIOT PE3yIbTATHI IPEBIAY-
IMX MCCTefoBanmi in vitro [30, 31] o kpaiiHe HM3KOI BbI-
JKMBAeMOCTY MPOOMOTHYECKIX MUKPOOPTaHM3MOB B ar-
PECCUBHBIX Cpefiax.

B KOHTEKCTe M3/10)KEHHOT 0, C/IeflyeT OTMETUTD Pe3yIIb-
TaThl 9KCIIEPUMEHTOB, KOTOPble OBUIM ONYO/IMKOBaHHbIE
B pabote [32].CormacHo mpecTaBlIeHHbIM JAHHBIM, y/ia-
JleHne IPOOMOTHYECKMX MUKPOOPraHM3MOB U3 KOMMep-
yeckoro 6mokomiviekca «Hopmodmopun-Bl» nospimraet
3¢ deKTUBHOCTD Ipernaparta I10 BOCCTAaHOB/ICHII0 HOPMO-
OMOTHI y )KMBOTHBIX C aHTMOMOTUKO-aCCOLMNNPOBAHHBIM
nucbuoszoMm mouyty B 60 pas, a camu >KuBBbIe OGakTepuyu,
yZaneHHble 13 OMOKOMIUIEKCA, IPYU 3HTEpaTbHOM BBe-
JICHUU >KMBOTHBIM C aHTMOMOTMKO-acCOLMMPOBAHHBIM
Anc61030M He 00/1afIaloT CIOCOOHOCTBIO CTUMYINPOBATh
BOCCTAQHOBJICHUE KUIIEYHOI MUKPOO6MOThl. Takum obpa-
30M, 9KCIIEpYIMEHTA/IbHO OBIIO JJOKa3aHo, 4TO He Mpobu-
OTHMYECKe MUKPOOPTaHU3MBI, @ X META0ONTHI BHOCST
CyILIeCTBEHHDIN BK/IaJ, B HOPMa/IM3aL M0 HAPYLIEHUI MH-
KpoOmolleHo3a KuieyHuka[32, 33].

MOXHO KOHCTAaTMpOBaTh, YTO B XOfe Iaccaka de-
pe3 IMIIeBapUTEIbHBIN TPAKT MONOIBITHBIX >KMBOTHBIX
IPOVCXOAUT CHIDKEHME YMCTeHHOCTY NMPOOMOTHYECKUX
MMKPOOPTaHM3MOB HIDKE KPUTMYECKOI, IOCTIe 4ero He-
BO3MOXXHa BBDKVMBAEMOCTb IONY/IALMU B LETOM. OTU
JlaHHBIE, MOJIKPEIUICHHbIE pe3y/IbTaTaMM MCC/IeTOBAHMUI
BU/IOBOII, TKAHEBOII U MHAMBUYa/TIbHOM CIIeNMPUIHOCTH,
a TaKXXe TeTepOTIOIMYHOCTY NMPOOMOTHYECKUX OaKTepuit
JUIsL OpraHu3Ma HOBOTO X03siMHa[18], nx HecoBMeCTMMO-
CTH C €T0 Pe3NAEHTHOI MUKPOOUOTON, CBUIETE/IbCTBYIOT
00 9KO/IOTMYEeCKO ¥ PYHKIMOHAIbHO MapriHaIbHOCTY
IpOOMOTUYECKUX MUKPOOPTaHM3MOB [34] ¥ HEBO3MOX-
HOCTH C VX IIOMOIIBIO M3MEHUTD y>Ke CpopMUpOBaBILy-
10CA ellle TIPY POXKJAEHNM COOCTBEHHYI0 MUKPOOMOTY Kak
Y 3[OPOBBIX /mofeit [35], Tak 1 y n1 ¢ AUCOMOTIYEeCKIMU
M3MeHeHMIMM KUIIeYHO! MUKPOOMOTHI [33, 36].

B Hay4HBIX JUCKYCCUSX Ha NMPOTSDKEHMU MOCTEHUX
JIeTHe OBUIM ONPOBEPTHYTHI ONYO/INKOBAaHHbIE Pe3y/IbTa-
Tbl SKCIIePYIMEHTA/IbHbIX MCC/IeNOBaHUI Ha /abopaTop-
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HBIX KMBOTHBIX, B KOTOPBIX Ha (PaKTIIeCKOM MaTepuae
JI0Ka3bIBaJIaCh HEOOXOMMOCTDb Pajil 3[I0POBbs HallVeH-
TOB M3MEHUTD B3I/ Ha IPOO/IeMy IPOOMOTUKOB U TIPO-
6uorukorepanyy. OTNIIOHEHTHI, BbIpaXkash CBOM COMHe-
HIS, YKa3bIBAlOT Ha TO, YTO HEb3S KCTPANONUPOBATH
JlaHHBIE, MOy4eHHbIe Ha A00PAaTOPHBIX )XMBOTHBIX, Ha
opraHusM jrofeit. OcoOblIil CKETICKC BBIpaXkKaiy IefuaTphl,
yTBep)K/aBIlIne, 4TO y fleTelt Bce nHayve (feTy He Mpim!),
IOCTOSTHHO HOJYepKuBas HEOOXOAMMOCTb IIPOBEIEHIS
VICCTIEJOBAHMII C Y4acTHeM HOOPOBOIBIEB 1A HOMTHOTHI
SCHOCTY B pa3pelIeHNN 3TOM CTIO>KHOI IIPOO/IeMBL.

JleiicTBUTeNIPHO, faHHas mpobieMa morpeboBama Ha
IIePBOM 9TaIle MCCIeHOBAHNUI PEIIeHNs psifja BOIIPOCOB
TEOPETUYECKOr0, METOJIONIOTMYECKOT0 ¥ OpraHU3alu-
OHHOTO IUIaHa, B YAaCTHOCTY IIOJYYEHUS CIIOHTAHHBIX
pudamnunnoycroitunBeix (Rif') myranToB mpobuoTn-
geckux nakrobauwun L. plantarum 8P-A3 co crabunbHO
HAC/leflyeMbIMY BUIOBBIMU XapaKTepPUCTUKAMMU U IIpHU-
3HAKOM aHTUOMOTUKO-pe3ucTeHTHOCTN (R-mpusHakom),
VX BBIPAIMBAHMS Ha CIEI[Ma/IbHBIX IMTATe/IbHbIX CPeax;
afjanTaumuy MEeTOAVIKY VHUIMALNMA SKCIIePUMEHTAIbHOTO
aHTMOMOTNKO-aCCOLMMPOBAHHOTO ncb1Mo3a, paspado-
TAHHOM J/Is1 TaOOPAaTOPHBIX KUBOTHBIX, K JIIOfAM-A00pO-
BOJIbLIaM; BBISBJICHNUA C VICIIO/Ib30BAHMEM CElTeKTUBHBIX
IUIOTHBIX NMATATENbHBIX Cpefl B (heKamusx 1abopaTopHbIX
JKMBOTHBIX U OOPOBOJIbIIEB MIPEACTABUTENIEN KIUIIEIHOI
MUKpPOOMOTHI ¥ MapKMPOBAaHHBIX 110 R-TIp13HaKy makTo-
6anyn L. plantarum 8P-A3, omnpenmeneHust UX 4yC/IeH-
HOCTU B 1 I dpekanuit; OLeHKM B CPAaBHUTEIbHOM IUIaHE
3¢ GEeKTUBHOCTU COBPEMEHHBIX CPEfICTB KOPPEKLUM KH-
IIeYHOI MUKPOOYOTHI IIPY 9KCIIEPUMEHTATbHOM aHTUON-
OTHKO-aCCOLMMPOBAHHOM [1COMO3€ KaK Y 1ab0paTOPHBIX
JKVBOTHBIX, TaK U Y JOOPOBOJIBIIEB.

[IpenBapsss paccMOTpeHMe U OLEHKY pe3y/IbTaToB
COOCTBEHHBIX 9KCIEPUMEHTAIbHBIX JCCIEOBaHMIl, He-
00XOIMMO OTMETHTD, YTO PaspabOTUMKU U IIPOU3BOIY-
Te/y, HOCBATUBINNE Ce0s1 Ha MPOTSDHKEHUN HeCATUIETHUI
iely MpOOMOTUKOTEPAINN, CUUTAIN, YTO BCE MUKPOOP-
raHM3MBI, KOTOPbIe ObIIN BBIfleNIEHbI OT 3T0POBbIX JIIOfIElT,
ABJIIIOTCA«XOPOIIVIMY U IOJIE3HBIMI», @ IOTOMY — IIep-
CIIeKTVMBHBIMM JI/IA IIPUMEHEHV B OMOTEXHOIOIMY IIpO-
6MOTHKOB.

ATIpMOpHO Y HUX, a TaKKe y Bpadeil 1 6O/IbHBIX CIIO-
JKVUJIOCh TIPECTaB/IeHe O MPOOMOTUKAX KaK O Iperapa-
Tax, OOMafaloIUX JIe4eOHO-IPOPIUIAKTUIECKON aKTUB-
HOCTBIO, 11 YTO 3TU IIpenaparsl 6e3 sKCIepuMeHTalTbHOM
IPOBEPKM Ha >KUBOTHBIX 9 (PeKTUBHOCTI U Oe30macHo-
CTM MOXXHO BK/IIOYAaThb B CXEMBI Jie4eHMs OOJIbIIMHCTBA
3aboeBaHMIl.

Kak okasanocp, Takoe IpeficTaB/IeHue Ja/IeKO OT fIeii-
CTBUTEIBHOCTY, MOCKOJIBKY VIMEHHO BompocaMm 3ddexk-
TUBHOCTM ¥ 0€30IaCHOCTM MPOOMOTUYECKNX MUKPOOP-
TaHM3MOB U PETYIATOPHBIM acleKTaM MX HpPUMEHEHMA
B KJIMHMYECKOIl MPAaKTUKe ObIIO MOCBSIEHO CIIelab-
Hoe 3acefaHue JkcreprHoro Cosera B Hos6pe 2015T.
B T. Mockse [15]. B pesosnroruu o uroram 3aceganus 9Kc-
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HepTHI KOHCTATUPOBA/IN, YTO IPOOUOTUKU — 3TO KMBbBIE
MMKPOOPTraHM3MbI, KOTOpbIe IIPY Ha3HAYEeHNUN B aJIeKBarT-
HBIX KOJIMYECTBaX OKa3bIBAIOT 6/TarOTBOPHOE BIMAHME Ha
30pOBbE Ye/IOBEeKa.

Pesomonusa dxcnepraoro Coseta [15] n obpaieHne
9KCIIEPTOB K NP0 eCcCHOHAIBHOMY MEAVIIMHCKOMY CO00-
IECTBY € IpeIjIoKeHneM 00CyIUTb OCHOBHBIE ITPOOIeM-
Hble BOIIPOCHI, KOTOpbIe MOABWINCH B IOCTIENHME TOABL,
CBUJETENIbCTBYIOT O TOM, YTO JAHHbIE BOIPOCHI HAKAII/IN-
BaJINCh TOpasfio ObICTpee, YeM IIPOMCXOANIIO MX PelIeHNe.

B cBeTe pe3y/nbTaTOB 9KCIIEPUMEHTAIbHBIX MCCIE0Ba-
HUIT, CBUJETENbCTBYIOMNX O MPUYACTHOCTY IPOOUOTH-
YeCKVMX MUKPOOPTaHM3MOB K MHUIMAIMY TPAaHCTOKAlMN
KUIIEYHOJ MUKpoOuots! (17, 18], mo-nHOMY BOCIpUHM-
MaeTcs npepoctepexenne M.JI. Apparckoit u O.H. Mu-
HyIIKMHA [37], BbIcKa3aHHOe emie B 2006 T.

ABTOpBI yOEX/IEHBI, YTO HEb3sl He YYUTHIBATDH IIO-
TEHIVIAJIbHYI0 OIaCHOCTb KMIIEYHOJ MMUKPOOMOTHI U ee
MeTabOo/MNTOB, KOIZA IIPOUCXOAMUT TPAHC/IOKALVUSA MHU-
KPOOPTraHM3MOB B Hepe3NIEHTHbIe OMOTOIBI U CTePUIIb-
Hble NONOCTN. Tak, IO JaHHBIM LUTHPYEMBIX aBTOPOB,
IPOHVKHOBEH)E KMUIIEYHOV MUKPOOVOTHI B OPIOLIHYIO
HO/IOCTb NPUBOAUT K ee MH(UIVPOBAHUIO U PAa3BUTUIO
CIIOHTAaHHOTO IIePUTOHUTA. [IpydyeM CMepTHOCTH 6ONB-
HBIX C [Uppo30oM neueHu Knaccos B u C no Yaitnpa-IIbo
(Child-Pugh)s atom ciayuae mocturaer 50%, a y 69%
60/IbHBIX HAOMIOAETCS PELIUB B TeYEHE TOfia.

B cepun nybnmxanuii (14, 21, 26, 27, 29, 30, 31, 32, 34],
CofiepXKalllMX Pe3y/lIbTaTbl COOCTBEHHBIX O9KCIIEPMMEH-
TQJIbHBIX MCCIIEIOBAHNUII, TPYINIA POCCUIICKUX YYEHBIX
TaloKe akTUdecky obpamaeTcsi K IpodeccuoHaTbHOMY
Me[JUIIMHCKOMY COOOIIEeCTBY C MpeIOKeHNeM II0-VIHOMY
B3IIIHYTb Ha IpOO/IeMy MPOOMOTUKOB M NMPOOUOTUKO-
TepaIum.

B mocnenHue roppl OblIa IepeocMBICTIEHa CTpaTerys
IO MHOIeP>KaHMI0 KUIIEYHON MMUKPOOMOTBL IOTydeHbI
ybenmuTenbHbIe JOKa3aTe/lIbCTBA TOTO, YTO VICIIO/Ib30BAHME
TPaAMLMOHHBIX IIperaparoB (IpOOMOTNKOB) Ha OCHOBE
KVMBBIX MMKPOOOB SIB/IsI€TCSI He CaMbIM 3 QeKTMBHBIM
1 6e30I1aCHBIM ITyTeM KOPPEKLMU MUKPOIKOTOTMYECKIX
HapyLIeHUil B KUIIEYHMKE.

OKCIIepUMEHTa/IbHO YCTAHOBJIEHA HM3Kas BBDKMBae-
MOCTbD TNO(GUIN3MPOBAHHBIX MUKPOOPTaHN3MOB (B KaIl-
cynmax u Bo ¢pyrakoHax) B COCTaBe IPOOMOTUIECKUX TIpe-
[apaToB: IIPY BbICEBE CYCIEH3MIl perupaTHpOBaHHBIX
MMOGUIN3NPOBAHHBIX  MPOOMOTUYECKMX IIPernapaToB
(B mpezenax cpoka FOJHOCTM) Ha CIela/IbHble IIOTHbIE
HUTaTe/IbHbIE CPefbl BBDKMBAEMOCTb MUKPOOPIaHI3MOB
cocrapnAeT 15-25% OT 3aABJIEHHOTO B MHCTPYKUUAX 10
IpUMeHEHNIO KOMMYeCTBa «KUBBIX OakTepuii». VI3 ocTas-
IIerocs KOMMYEeCTBA [0 TOJNCTON KUIIKY JOXOAUT JIVIIb
MU3epHas 4acTb IPOOMOTUYECKMX MUKPOOPTaHMU3MOB,
YTO U IIPUBOJMNT, B TOM YICIIe, K MX HU3KOIl BBDK/BAEMO-
CTU B XOJie TPaH3MTa B KUIIEYHMKE — HIDKE OJHOI flecs-
TUTBICAYHON JIONM IPOLIEHTA OT MCXOHOTO KOIMYeCTBa,
HOCTYNMBILIETO B XKEMyJOK B COCTaBe Ipenapara. bpito
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TAK)Xe JI0Ka3aHO, YTO B KUIIEYHMKe Jaxke Mpu AUcOMo-
3e IPOO/DKAIOT CYIECTBOBATb CBOM >KM3HECIIOCOOHBIE
VHJIUTeHHble INTaMMBl (ayTOLITaMMBbI), a INPOOVOTUK,
CO3JJaHHHBIII Ha OCHOBE 0600 OMOTEXHOIOTUYECKOTO
«YHVBEPCATbHOTO» LITAMMa, SBJISIETCS TeTePOIOTMYHBIM
(4y>KepOHBIM) 1 BCTYyIIA€T B aHTATOHUCTUYECKUE OTHO-
IIeHMVs C Ay TOIITAMMaMIA.

CrefyeT y4MThIBaTh TaKKe M TO, YTO IOCTYMAIOLye
9HTEpPATbHO MPOOUTHYECKNE MUKPOOPraHM3Mbl obaja-
10T TMMQOLUTOTOKCUYECKNM JieiicTBueM [38, 39], Bmms-
IOIIMM Ha CIOCOOHOCTb MIMMYHHOI CHCTEMBI MallJieHTa
OIIpefeNNTb, KaKyie MUKPOOPTaHU3MbI (CBOY WV IY>KIie)
HOCTYNAIOT B >KeTyZOYHO-KMIIeUHBII TpakT. Hammdme
y HIpOOMOTUYECKMX MMKPOOPTaHM3MOB HeXXe/laTelTbHBIX
JUIs1 5KMBOTO OpPTaHM3Ma CBOJVICTB €llje pa3 CBU/ETENbCTBY-
eT 0 He0OXOAMMOCTY MHAVIBUAYAIbHOTO IIOAXO0/a K BbI6O-
Py IpoOMOTHKA, IPaBUIBHOTO HO60Pa KYPCOBBIX I pa-
30BBIX /103 TIperapara.

Ha nepBoM arame coOCTBEHHBIX MCCII€OBAHMUIA, BBI-
MIO/THEHHBIX Ha XMBOTHBIX U JOOpOBOMbIax (8 yenoBexk,
OfIMH 13 KOTOPBIX SABJIAJICA IUIaLe60-KOHTPOIMPYEMbIM)
6e3 NPU3HAKOB HAapYyIIeH)sI MUKPOOMOI[eHO3a KIUIIeYH -
Ka, OBUT BBISIB/IEH TPAaH3UTOPHBII XapaKTep MpebbIBaHms
MedeHHBbIX (pudamnuiyHoycroitunbbix — Riff) makroba-
LVJUT B XKeMTYOYHO-KUIIEYHOM TPaKTe >KMBOTHBIX U JIIO-
Jieil M HU3KWIT ypOBeHb 6aKTepMOBbIJieIeHNsA ¢ (eKanms-
mu (Tabm. 1).

OpnHOBpeMeHHO OblTa BBISB/IEHA Ba)KHAsI 3aKOHOMEp-
HOCTb: B OpraHM3Me MOPCKMX CBMHOK BBDKMBaeMOCTb
nakrobanwun L. plantarum 8P-A3(Rif') Opina Huke, yeM
B OpraHmaMe Oe/bIX MBIIIel, a B XKeMyLOYHO-KNIIEYHOM
TpaKTe JOOPOBOJIbIIEB HIKE Y€M B OpraHu3Me OebIX MbI-
LIeN ¥ MOPCKMX CBUHOK.

[Ipu4nHOIT pa3nu4nsi B BbDKMBAEMOCTH JIAKTOOAI[MIIT
L. plantarum 8P-A3(Rif') B )xemygoYHO-KUIIEYHOM TpPaK-
Te 6e/IbIX MBILIeN], MOPCKUX CBUHOK ¥ JTOOPOBOJIBIIEB SIB-
JIIeTCs1, Ha Halll B3I/ISA/, J/IHA KMIIEYHNKA: 10 Mepe yBe-
JIMYeHVs IIVHBI KuileyHyKa (6emast MbIIIKa — MOpPCKasi
CBMHKA — Y€/IOBEK), a TAK)KEe BpeMeHM TpaH3uTa OGakre-
pUil MO >KeMYAOYHO-KUIIEYHOMY TPAKTy YMEHbIIAEeTCS
YJC/IEHHOCTD JTAaKTOOAM/II B cpaBHeHuu ¢ 0,0000034 %
(B kumeynuke 6Genbix mbinreir) go 0,00000016% (B Ku-
IIeYHVKe MOPCKIX CBUHOK) 1 1o 0,000000008 %y mrofei.
BaxHO OTMeTUTD U [jpyroe: akTuBHas (pa3a BbILeTIEHNs
nakrobanwun L. plantarum 8P-A3(Rif") us opranusma jjo-
OpOBOIbLEB TPOROJDKANACH 0 5 CYTOK, B TO BpeMsl Kak
y 6e/IbIX MBIIIIelT ¥ MOPCKVX CBUHOK 0 15 CyTOK.

Ha BTOpOM 3Tare nccnenoBanus ObUIN BBIIIOTHEHBI Ha
JKMBOTHBIX U JOOPOBO/IbBLAX C MHAYLMPOBAHHBIM IIEpO-
paIbHBIM BBeJieHNEM TeHTaMUIMHA aHTUOMOTUKO-acCco-
LVVMPOBAaHHBIM iUCcOM030M KuueyHuka. CyTouHas mosa
aHTUOMOTMKA FeHTaMMI[VHA [IPU [IepOPaTbHOM ITpUMeEHe-
HUM JJIS1 )KMBOTHBIX PacCUUTHIBAIACh, ICXOMAs U3 CYTOU-
HOJI JJO3bI /IS YeJIoBeKa C y4eTOM IIepeBOJHOr0 Koaddu-
IVIeHTa.

B xoze mccnenoBaHMit U3y4ancs IPOLecC BOCCTAHOB-
JIEHVS1 VHAVTE€HHBIX JTAKTOOAUM/II IO BIUSAHMEM IIepo-
PAIbHOTO BBeleHMsI MapKMPOBAHHBIX IPOOMOTHYIECKUX
nakrobampyun L.plantarum 8P-A3(Rif) u Bo3MOXXHOCTD
HPYDKUBJIEHNS TIOCTIEHNX B KUIIEYHNKE B IIPOIlecce MX
TpaH3nTa. VIcXOfiA 13 JaHHBIX KOJIMYECTBEHHOTO OIIpeferie-
HIs1 GaKTepPONIOTMYECKIM METOIOM OOIIEero CopepKaHst
MMKPOOPTaHI3MOB 1 OTAE/IbHBIX IIPeJCTaBUTeIel KUIIey-
HOJI MUKPOOMOTBI B KMIIEYHUKE KBOTHBIX U JOOPOBOJIb-
11eB, MO)KHO TOBOPUTH O CTAaHOBJICHMIY HUX TPEThbell CTe-
neHy fucbmosa kuireunnka o VI.K. Makcumosy [40] nn
TpeTbeil TeKOMIIEHCHPOBAHHOM HEOCTIOXKHEHHO CTeIleHN
puc6uosa no O.H. Munynikuny ¢ coapropamu [7].

Baktepnonornueckoe usydeHue eKammit >KMBOT-
HBIX U JJOOPOBOJIBLEB B XOfi€ 9KCIIEPUMEHTOB JaeT OCHO-
BaHMe II0JIaraTh, YTO y >KMBOTHBIX MJYT /IBa IIpoliecca:
C OJJHOJT CTOPOHBI, Me[JIeHHOe HapacTaHVe YMCTIEHHOCTH
VHJWI€HHBIX JTaKTOOAIT (CKOPOCTh BOCCTAHOBJICHMS
KIUIIEYHOI MUKPOOMOTHI Ha 12 CYTKM 9KCIIEPUMEHTA CO-
craBuia 1,3-10* KOE-r.cyt! mnsa 6enbix mbireit un 7,2:10*
KOE-r-cyT” mns MOpCKMX CBUHOK), a C [Ipyroii, — yBe-
NNYeHMe YUCIEHHOCTU IPOOMOTUYECKMX JTaKTOOAIIT
L. plantarum 8P-A3 (Rif") B KulleyHOM COZEP)KUMOM
B IIepBble [IBO€ CYTOK MX II€POPATBHOTO MOCTYIIEHNS
B OPTaHMU3M, HO TOBOJIbHO OBICTPOE CHIDKEHNE IOCIIe IIpe-
KpallleHsl IepOPabHOTO UX BBENEHMs 1 MTOTTHOE CUe3-
HOBeHMe K 13-14 cyTKaM HaOJTIOfieHYIAL.

Y Bcex 7 jobpoBonbles ¢ 4 1o 8 cyTku (c 3ano3gaHu-
eM Ha 2 CYTOK II0 CPaBHEHUIO C )XMBOTHBIMU) OBUIN BBI-
siB/IeHBI TakToOannbl L. plantarum 8P-A3 (Rif') B xonu-
JecTBe HECKO/MbKUX AecsATKOB B 1 T ¢dekammit. C 9 cyToK,
cpasy IOCIe IpeKpallleHus npueMa rakrodauuui L. plan-
tarum 8P-A3(Rif") peros, oHu mepectanu BbICEBAaTbCA U3
¢dexammit y Tpex HOOPOBOMBIIEB U B MOC/IEAYIOIIEM M-
CJIEHHOCTb NMPOOMOTUYECKUX MakTobaumm L. plantarum
8P-A3(Rif") B pexanusax Bcex BOOPOBOTIbIIEB CTPEMUTEND-
HO CHIDKA/IACh; K 12 cyTKaM (4 CyTKM Iocie mpeKpalieHns
IpueMa) BblieleHne MapKIPOBAaHHBIX IAKTOOAINIIT IO
HOCTBIO IIPEKPaTUIOCh.

Ta6muua 1. BenkuBaemocts nakro6anunn L. plantarum 8P-A3(Rif") npu rpan3ure depes >xeny[04HO-KUIIEYHbI TPAKT

370POBBIX O€/IbIX MBILIEIT, MOPCKMX CBITHOK U JTKOfEil

benbie Mpimm Mopckue cBUHKI JTo6poBOIBIIBI
Conepcarne BrikuBaemocTh Conepixcarme BooxuBaemocte  CyrouyHas Conepicare BsokuBaemocTh
CyrouHasg B ¢eKanusax, MIKDOGOB.% CyrouHas B Qekammix, MUKDOGOB.% 032 B (eKamiiax, MUKDOGOB. %
no3a, KOE KOE.r!(x Ha P > 103a, KOE KOE-r'(xHa P b2 Ao3a, KOE-r! (X Ha P bt
2-10 cyr., (nons) 2-10cyr., (nons) KOE 2-10 cyr., (nons)
0,0000034 0,00000016 0,000000008
2107 > .108 > .1010 ’
5,2:10 175,1 (3,4-10) 5,3:10 83,1 (1,6:107) 2,0-10 159,2 (8,0-10°)



IPOOMOTUYIECKIX TAKTOOAIIVIII.

CpepnHee 3HaueHe ITOKa3aTesIell CKOPOCTY BOCCTAHOB-
JIeHUA MHJUTEHHBIX JIAKTOOAIVIT Y JOOPOBOJIbLEB OIIBIT-
Hoit rpymmel, paBHoe 1,2:10° KOE-r'.cyT', npaktudeckn
He OT/INYAeTCsA OT CKOPOCTY CaMOBOCCTAHOBJ/ICHUS VIHAMN-
TeHHBIX JIAKTO0AUM/UT Y ToOpoBoO/IbIIa (6MOKOHTPO/Ib) —
3,8:10° KOE-r'.cyr! mpy mrane60 — KOHTPOIMPYEMOM
VICCTIE[JOBAaHNM, YTO CBUJETENbCTBYeT 00 OTCYTCTBUM
npobuotnyeckoro 3ddekra OT MePOPANTbHOTO BBENEHNUS
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[IpuBeneHHble pe3y/nbTaThl [AlOT OCHOBaHNE IIONIA-
raThb, 4YTO NMPOOMOTHYECKUe MaKTOOaunIsl L. plantarum
8P-A3(Rif"), Haxofsich B MUILEBAPUTETHHOM TPaKTe JTI0-
Jieif, He IpPOSIB/IAIOT CBOMX HOTEHIMATbHBIX CIOCOOHO-
CTeli CTYMY/IMPOBATh BOCCTAHOBJICHME, 110 KpaliHeil Mepe,
VHJUT€HHBIX TakTo6ayul. O4eBUAHO, YTO B OpraHu3Me
I0OPOBOJIBIIEB, KaK ¥ B OpraHu3Me Oe/IbIX MbIILeil ¥ MOp-
CKMX CBMHOK, TPOOMOTHYECKNE TAKTOOAIM/IIBI OCTAIOT-

Cs1 9y>K€EpOAHbIMMY, HE IIPVDKNBAIOTCA B KNINIEYHMKE 11 HE

Ta6muua 2. XapakTepucTiKa UCCIe0BaHHBIX COBPEeMEHHBIX IPEeNapaToB

Ne

n/m

10

11

12

13

14

15

16

17

18

Hassanne npenapara

Axrodmnop-C,
cepus 020316
Anunor,
cepusa 010116

Bak-Cet ¢opre,
not 1091105

bakTucrarun,
naprua 090915
bududopm,
cepua 283236

buoBecTHH TaKTO, CBUIETENTHCTBO
0 TOCperucTpanum
Ne RU.77.99.11.003.E. 044981. 10.11
or 31.10.2011 r.

JlaxTodunsrpym, cepus 2101015

JTunexc dopre,
cepust FR4472

Maxkcunak,
cepus 8546308

Hopmodnopun-J1, cepus 0218

ITpumagoduryc,
cepusa 20050416

Puo ®nopa,
cepus EF 0497

Crumbudup,
cepus 010316

Crum6udup nroc,
cepusa 010616

Crumekc,
9KCIepUMEHTAa/TbHAS Cepus

Xunak dopre,
cepus R21664

®rnoponaxr,
cepusa 710615
AHurepor,
cepus 1615

Bup npenapara

Mertabuoruk

HOBOT'O IIOKO/ICHNA

IIpobuoTnk

MynbTi-
npo6uoTIK

Mertabnoruk

IIpo6uoTuk

IIpo6uoTuk

IIpe6noTux
IIpo6moTnK

MynpTi-
MPOGUOTHK +
npe6uoTnk

CuHOMOTHK

IIpo6moTuK

MynpTi-
npoOMOTHK +
NpedNOTIK

IIpe6uoTnx

MeTtanpe6uoTnK
(MeTabMoOTHK +
NpeOUOTHK)

Meranpe6uoTuk
(meTabuoTHK +
MpeOUOTHK)

MertabnorTuk

IIpe6uoTnx

IIpo6uoTnK

CocraB

KoMmmrexkc aMMHOKMCTIOT M OPTaHMYECKMX KICTIOT — aHAIOTOB
MeTaboMnTOB NPOGMOTNYECKIX MIKPOOPTaHI3MOB

JKussie anugodunbhsie 6axTepun, He MeHee 1.10” KOE B ogHoit
Karcyne

L. casei PXN37, L. plantarum PXN47, L. rhamnosus PXN54, B. bifidum
PXN23, B. breve PXN25, B. longum PXN25, L. acidophilus PXN35,
Lactoccocus lactis ssp. lactis PXN63, Streptococcus thermophilus PXN66,
B. infantis PXN27, L. delbrueckiis sp. bulgaricus PXN39, L. helveticus
PXN45, L. salivarius PXN57, L. fermentum PXN44, ne menee 2-10° KOE
B OJJHOI1 Kamcyne

Buonormyecku akTMBHbIE METa0OMNTHI 6eCKIETOYHOI KYIbTYpPaTbHO
>kupKoctu B. subtilis 3, Butamus E v ruponmsar coeBoit MyKu

B opnoii xancyne Enterococcus faecium 1-10” KOE, Bifidobacterium
longum 1-10" KOE

Bifidobacterium adolescens 1-10° KOE/mn, Lactobacillus plantarum 1-10®
KOE/mM1 1 nx mpofgyKThl MeTabonmsma

BesMukpoG6HbIil Npenapar, CORep>XKUT TUTHUH TUAPOTU3HBII, TaKTO3Y,
I[e/UTINI03y MUKPOKPUCTATITIYECKYIO

Bopnoiikancyne Lactobacillus acidophilus LA 5 13,8 mr, Bifidobacterium
animalis ssp. lactis BB12 4,2 mr

OpnHa Kancyna cogepXut mmopuan3ar npo6uoTHIecKux 6aKTepuit
4,5-10° KOE u npe61otiyecKuit KOMIOHEHT OMUTOPPYKTO3y 63 M.
JInodpunusar6axrepumit: L. helveticus, L. lactis, B. longum, B. breve,
S. thermophilus, L. rhamnosus, L. casei, L. plantarum, B. bifidum

B 1 mn xynerypbl naxmobaxmepuii L. acidophilus ne menee 1-10° KOE,
IIPORYKThI MeTabomm3Ma 6aKTepuii

B opHoii kancyne 2,9-10° KOE nuodunnsnpoBaHHbIX 6aKTepmii
Lactobacillus rhamnosus, Lactobacillus acidophilus

B opHoit kancyne He MeHee 5-10° KOE/r mpo6moTmieckmx
MUKpoopranusmoB: B. bifidum W 23, B. lactis W 51, L. acidophilus
W37, L. paracasei W20, L. plantarum W62, L. rhamnosus W71,

L. salivarius W24 c BKTI04eHIeM IPeOUOTNIECKIX KOMIIOHEHTOB —
HHY/INHA, PYKTOOTNTOCaXapuI0B

Onurodpykrosa, MHYIIH, IPEMIKC BUTAMIHHO-MIHEPA/TbHbII
«Immunity», MUKpPO3/TeMEHTbI — I{MHK ¥ CeTeH

DpykTo0mNro- ¥ GpyKTONOMNCAXaPIAbI, KATbIVII MOTOYHOKVCIIBIIL.
ITarent P®

MHHOBaMOHHBIN SKCIIEPMMEHTATbHBIN KOMIUIEKC, COfep KAl
MeTa6MOTIYEeCKUIT i Ipe6uoTIYecKuii KoMmmnoneHTol. Ilarent PO

BessapopbIieBsIii BOTHBII CyOCTPAT HPOAYKTOB 00MeHa BeleCTB
E. coli DSM 4087, S. faecalis DSM 4086, L. acidophilus DSM 4149,
L. helveticus DSM 4183

Tymmuapabuk, ppyKroonrnrocaxapuabl, TaKTuT (TAKTHHON)

B opHoit kancyne 250 Mr 11oGUIM3NPOBAHHBIX CAXaPOMUIIETOB
Saccharomyces boulardii
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PasMHOXKAIOTCS, He IPOAYLMPYIOT €CTeCTBEHHBIE JI/IsT HUX
MeTabO/MNTBI U He OKasbhIBAIOT CTUMY/IMPYIOLIETO BIINA-
HYISI HA MHAUTEHHYI0 MUKPOOLOTY.

B ycnoBusx aHTMOMOTUKO-aCCOLMMPOBAHHOTO ANCON-
03a MaKCMMaJIbHasA YUCI€HHOCTD NaKkTobayt L. planta-
rum 8P-A3(Rif")B dexanusax Bcex 7 foOPOBO/IbIIEB OTMe-
yajach Ha 4-8 CYTKM € Hayajia IIpMEM aperos; OGHaKo yxKe
yepe3 1 CyTKM IOC/Ie IIOC/IEHHEro IpyeMa JAaKTOOauuI,
Ha (OHe BO3pACTAHMS UMC/IEHHOCTU COOCTBEHHOI K-
IIeYHOI MUKPOOMOTHI M €CTECTBEHHOTO YCU/ICHNs aHTa-
TOHNM3Ma C ee CTOPOHBI, OHIU IlepecTany OOHApY>KMUBATh-
cs B pexamisax 3 u3 7 foOpoBOBLEB, a Ha 4 CYTKM HOCTIe
3aBeplLIeHN IpUeMa, Kak I B ClIydae SKCIepyMeHTa IIpu
HOpPMOOMO3€e KUIIeYHNKA, NTaKTobaunmisl L. plantarum
8P-A3(Rif") mepectanyu o6Hapy>XMBaTbCs OAKTEPUONIOTN-
YeCKMM MeTOOM B (eKa/nsAX BCeX T0OPOBOJIBIIEB.

PesynbraThl MccmefoBaHMil OKa3aIm:

— MUKpo6uoTa KuiredHnka 3¢pHeKTUBHO MPOTUBOfEI-
CTBYeT 3aCe/IeHNI0 KMIIeYHNKA Ty>KePOHBIMI MUKPO-
OpraHM3MaMI.

— UJICHTVYHOCTD IIOBEJIeHNUA NMPOOMOTUYECKUX MUKPO-
OpPraHM3MOB KaK B OpraHM3Me SKCIIepMMEeHTa/lIbHbIX
SKMBOTHBIX, TaK U JIOMIEN,

Tak>ke HaMM IPOBEJIEHO CPABHUTEIbHOE SKCIIEPUMEH-
TalbHOe u3ydeHUe 5(PPEeKTUBHOCTY BOCCTAHOBJICHUA
KIUIIEYHO MMKPOOMOTBI COBPEMEHHBIX, YacTO IpuUMe-
HSIEMBIX B KJIMHNYECKOII ITPAKTHUKe MIPENapaToB, a TaKXe
VHHOBAI[MOHHBIX KOMMEPYECKIX 1 9KCIIePUMEHTATbHBIX
npemnaparos nocnegHero spemern (Axkrodnop-C, Crum-
6ncun mwioc, CTumekc) Ipu aHTUOMOTIKO-ACCOLUMPO-
BaHHOM MCOY03€ Y KOHBEHIIMOHA/IbHBIX O€/IbIX MBbIIIEIL.
XapaKTepuCTUKa IpernapaToB npuBeeHa B Tao. 2.

9¢deKTUBHOCTb TEepPOpPaNbHOTO BBelEHMS HpoOu-

OTHMKOB OLIEHUBAIVN II0 CKOPOCTM BOCCTAHOBJICHUA KH-

MIEYHOJ MMKPOOMOTBI Yy >KMBOTHBIX OIBITHBIX TIPYIII

B CPaBHEHMU CO CKOPOCTBIO CAMOBOCCTAHOBJIEHUS MM-

kpo6uotsr: 1,8:10°KOE-r!-cyr'no 061eMy KomM4ecTBy Mu

Kpoopraunamos;2,9-10°KOE-r!.cyr'no  nmakrobanyiam;

1,0-10* KOE-r-cyr! mo 6udpnpgobaxrepnsam;3,3-10°KOE-r

CyT'TO 3LIEPUXVAM Y SKUBOTHBIX KOHTPOJIBHOI I'PYIIIIEL,

KOTOPBIM He BBOZIVIU Peros IpernapaThbl (CKOPOCTb caMo-

BOCCTAQHOBJIEHNS OOIIero KOMM4ecTBa MUKPOOVOTHI 1 ee

OT/Ie/IbHBIX IIpefiCTaBUTeNIell IpUHATA 3a eguHuIry).060-

6ujaroiie TaHHbIe MO CPAaBHUTENbHON oleHKe 3ddek-

TUBHOCTY COBPEMEHHBIX CPE/ICTB KOPPEKIVIJ HapyIIeHNUI

MMKPOOVOIIeHO3a KIIIeYHNKA § KOHBEHIIMOHAIbHBIX Oe-

JIBIX MBIIIIE}T C AaHTUOMOTUKO-aCCOLMMPOBAHHBIM A1COMO-

30M IIpMBeJeHbl Ha Puc. 2.

Kax cnemyer m3 Puc. 2, uMeOTCA CyleCTBEHHbIE OT-
mnarsi B 9¢EKTUBHOCTY BOCCTAHOB/IEHMSI KUIIEYHO
MUKPOOMOTBI KOHBEHIVIOHATbHBIX O€/IBIX MBIIIEN C aH-
THOMOTUKO-aCCOLMMPOBAHHBIM AUCOMO30M y M3YUEHHBIX
COBPEMEHHBIX CPEe[iCTB KOPPEKIL[MY HapyLIeHMil KMIIed-
HOIl MUKpoOMoTH: U3 18 mpemaparoB Tonbpko 3 (Crum-
ondun, Crumbudun mmoc n CTUMEKC) 3HAYUTENTBHO
IPEBOCXOJAT IO CKOPOCTM BOCCTQHOBJIEHVS KMIIEYHOI
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MMKpPOOVOTBI aHA/JIOTMYHBIN IOKasaTelb KOHTPOIBHOI
TPYIIIBI JKMBOTHBIX (CaAMOBOCCTAHOBJIEHVE KVIIEYHO
MUKpPOOMOTBI).

OnyHHAALATh MpernapaToB IO CKOPOCTM BOCCTAHOB-
JIeHUs1 KUIIEYHOJ MUKPOOMOTHI OKa3a/iCh Ha yPOBHE ee
CaMOBOCCTAHOBJIEHVISI M/IY HE3HAYNUTEIBHO €TO IIpeBbIIIa-
0T, @ TPM TIpenapaTa n36MpaTeIbHO CTUMYINPYIOT POCT
JIAKTOOAL ML

Takum 06paszoM, HayYHO 0OOCHOBAHA U SKCIEPUMEH-
TaJIbHO JlOKa3aHa HeoOXomMMocTh Hambonee sddek-
TMBHOTO U 6€30I1aCHOTO0 BOCCTAaHOBJIEHVS COOCTBEHHOI
(MHAUTEHHO) MUKPOOMOTHI KMIIEYHMKA ITyTEM MCIIO/b-
30BaHNs IPEOUOTIKOB Y METaOMOTIKOB, a TAK)KE MX KOM-
HO3UIINIT — METApeOnOTUKOB.

Bceobbemionyie cBefieHNsl O Ipenaparax, IpefHas-
HaYeHHBIX JIs1 KOPPEeKIUY HapyIIeHNII MUKpOOMOLIeHO3a
KHMIIEYHNKA, KpallHe BOXHbI /I /Iedalero Bpaya. J Tak-
e, KaK B Clly4ae HasHauYeHNs aHTVMUKPOOHBIX IIperapa-
TOB, KOT/Ja JIeYall[iii Bpad B KOHEYHOM MTOTe HECET OTBET-
CTBEHHOCTbH 3a HA3HAUYEHHYI0 AaHTUMUKPOOHYIO Tepamnuio,
OH JI0/DKeH OBITb aOCOMIOTHO YBePEHHBIM B 3¢ (eKTUBHO-
cTH 1 6e3BPEIHOCTH Ha3HAYaeMOT'0 CPefCTBA KOPPEKIN
MMKpPOOMOIIeHO3a KMIIeYHIKA.

OdueHb B@KHO, YTOOBI PE3YIbTATBI TEOPETUIECKIX
M SKCIIePUMEHTA/bHBIX, (PyHJaMEHTa/NbHBIX U IPUKIA-
HBIX VMCC/IE[IOBAHMII HAIIUTY IIOHMMaHMe ¥ paspabOTINKOB
COBpeMeHHBIX 3 PeKTUBHBIX U 0e30IacHbIX IIPerapaTos,
BO3[IE/ICTBYIOIMX Ha HapyIlIeHHOe ITaTOreHeTIYeCKoe 3Be-
HO CaMOpEry/sluy — MUKPOOMOTY KuIleuyHuKa. Ber6op
TAaKOTO CPEeICTBA — 3TO y)Ke IPepOraTyBa JIeqalero Bpaya,
3a KOTOPBIM OCTAETCsl OKOHYATe/IbHOE pellleHIe O Ha3Ha-
YeHWM CPelCTBa KOPPeKLuy, KOTopoe OyaeT apdeKTuBHO
CTUMY/IMPOBATh BOCCTAHOBJIEHME Y OOIBHOrO COOCTBEH-
HOJI MHAVBWYaIbHOI MUKPOOMOTBI C BecbMa crierygide-
CKJIM Ka4eCTBEHHBIM U KOTMYECTBEHHBIM COCTaBOM.

BriBoabr

Mukpobrora NuIIEeBapUTEIbHOIO TPaKTa, BK/IKYA-
fomasg 6omee 5000 BUEOB MUKPOOPraHM3MOB, SBJIACTCSA
O4YeHb BKHBIM IVCKPETHBIM OPTaHOM, BBIIOIHSAIOIIUM
MHOXeCTBO (YHKINMIL, KpaiiHe HEOOXOAMMBIX /IS 37[0PO-
Bbs opraHmusMa. HapyieHnue cTpyKTypbl MUKPOOMOLIEHO-
3a KUIIeYHUKA IIPOABIAETCA AUCOM03aMu, IPUBOAALIMU
K PacCTPOVICTBY CUMOMOHTHOTO IMIeBapeHus, KOTOpoe
ABJISIETCA, B CBOIO OYepeflb, IPUYMHOI MHOTUX pa3BMBa-
IOIIMXCSI B OPTAHM3Me Ye/TOBeKa CUCTEMHBIX ¥ IOKATbHBIX
IaTOJIOTMYECKIUX IPOLeccoB. Jleue6HbIe MEPOIPUATHA 110
KOppeKIMM [UCcOMO030B IpefycCMaTpUBAIOT IpUMEHEHMe
IperapaToB KOPPEKLM) HapyLIeHUI MUKPOOMOIeHO-
3a kmurevyHyKa. CaMyl0 MHOTOYMCIEHHYIO IPYIIITYy TaKUX
IpernapaToB COCTAB/AIOT IpobuoTuku. IIpoBefeHHbIe uC-
CIeoBaHMsA yOeUTe/IbHO JOKa3aIl, YTO MCIIOIb30BaHIe
TPaINIMOHHBIX IPOOMOTNYECKNUX IIPENapaToB Ha OCHOBE
JKIBBIX MUKPOOPTaHNM3MOB fBJIAETCS He CaMbIM 3ddek-
TMBHBIM ¥ 0€30IIaCHBIM ITyTeM KOPPEKLY MUKPO3KOJIO-
TMYEeCKUX HAPYLIEHNIT B KMIIEYHMKE.
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[TokasaHo, 4TO MPOOMOTHYECKIIE MUKPOOPTaHNU3MBI
L. plantarum 8P-A3 (Rif"), moctynusimne nepopanbHO
B OpraHNu3M 4Ye/l0BeKa, CYIIeCTBYIOT CBOEIl CaMOCTO-
ATENbHO J>KM3HDBIO, HAXOMACh B AHTAlOHMCTUYECKUX
OTHOIIEHVAX C VHJUTEHHOJ KUIIEYHON MUKPOOMOTOI
KaK B YCTIOBUAX HOPMOOMOILIeHO3a, TaK U fucbuosa Ku-
IIeYHMKA JOOPOBOJIbIIEB, MCIBIThIBAsA Ha cebe addekT
OVOHECOBMECTUMOCTH IO TUIIY «XO35IMH IPOTUB IpPO-
O61MOoTHKAY.

Huskas s pexkTrBHOCTD MEPOIPUATIII ITO KOPPEKIIVIN
AUCOMOTUYECKMX HAPYIIEHMI KUIIEYHO! MMUKPOOMOTHI
IyTeM IpYMeHeHNA IPOOVMOTUKOB ABJIAETCA OCHOBAHEM
IepecMOTpa CTpaTerny IMOANEP)KaHNs U BOCCTAHOBIIE-

The intestinal microbiota as a discrete organ, which is
named in the scientific literature the «paracytological sys-
tem» [1], plays a significant role in the vital activity of the
host body: metabolism, detoxification, formation of innate
immunity, development of colonization resistance against
pathogenic and conditionally pathogenic microorganisms
at the first stage of the infectious process development [2,
3, 4]. The knowledge about the role of the intestinal mi-
crobiota is constantly extending and renewing towards
an acquisition of new data about its functions as well as
properties, which gave grounds to regard the intestinal mi-
crobiota as the main biogenic factor determining health
or disease development [5]. An imbalance in the above-
mentioned system due to intake of antimicrobials, changes
in the habitat and nutrition character, gastroenterological
diseases as well as an impact of other factors leads to the
development of the clinico-laboratory syndrome — dys-
biosis [6, 7, 8, 9, 10, 11, 12, 13, 14].

A range of tools for prophylaxis and treatment of disbi-
otic intestinal microbiocenosis disorders is quite wide. For
more than 50 years, a special place in it has been given to
probiotics — preparations containing live microorganisms
that are representatives of the normal colon microbiota [6,
7]. It is remarkable that only after decades of using pro-
biotics in Russia, the Resolution of the Expert Council of
07.11.2015 on the effectiveness, safety and regulatory as-
pects of the use of probiotics in the Russian Federation and
other countries [15] acknowledged on the basis of scientific
publications (although with reservations), the possibil-
ity of the appearance of systemic infections (endocarditis,
sepsis, meningitis, bacteremia, pneumonia), caused by lac-
tobacilli when using probiotics.

According to Besselink, M.G.H [16], in 2004-2007, 15
clinics of the University Medical Center Utrecht (Neth-
erlands) studied an effect of the multispecies probiotic
preparation on reduction of the risk of infectious compli-
cations in 296 patients with pancreatitis in the multicenter,
randomized, double-blind, placebo-controlled trial. Dur-
ing treatment, 24 patients in the group that received the
probiotic died. In the control group of patients, who did
not intake the probiotic, the mortality was 2.5 times lower.
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HUS VHAVBYAYa/IbHON KMIIEYHOV MUKPOOUOTEI, KOTOpas
chopmMmpoBamach MocCIe POXKAEHUS YeloBeKa.

B o011 cBSI3M IpefcTaBAAETCS 1e/iecO0OpasHbIM /Iajb-
Helllllee pa3BUTHE [OKA3aTeJIbHOV OCHOBBI ONIpeNeNeHNs
3¢ deKTUBHOCTM U 6e30IIaCHOCTY CO3/1aBaeMBIX CPeJiCTB
KOPPEKIMJ HapyIIeHMII KAIIeYHOI MUKPOOMOTBI ¢ 0051-
3aTe/IbHBIM IIPOBefieHNeM JKCIIepUMMEHTOB Ha >KMBOTHBIX
U TIOATBEepPXK/IeHNEM TIOTyYeHHBIX JJAHHBIX KIMHUYECKM-
MM UCTIBITAHUAMU. Takas MmocneoBaTeTbHOCTD IeICTBUN
BO MHOTOM OyZieT COHeNICTBOBATh Y/Iy4IIEHUIO KadecTBa
U 3pPEeKTUBHOCTU IpeIapaToB, MOBBICUT MX Oe3omac-
HOCTb, a TaK)XXe JJoBepye K HIM CO CTOPOHBI Bpauell 1 Ia-
LIVIEHTOB.

The reasons for this are still unknown; however, in October
2015, the similar study carried out in the Czech Republic
was terminated on the insistence of the Dutch scientists.

The group of Russian scientists did the experimental
research with the aim of revealing a possible cause of le-
thal cases in patients of the university clinics, which gave
evidence about the biologically hazardous potential of pro-
biotic preparations. In the course of the investigations with
the use of the laboratory animals, it was found that the po-
tential hazard of probiotics consists in the ability of foreign
microorganisms in their composition to initiate the trans-
location (transfer into the foreign biotope) of the intestinal
microbiota into the blood stream and abdominal cavity
due to the increased antigenic and allergenic load, which
resulted in the death of more than 30 % of the experimen-
tal animals associated with the infectious toxic (endotoxic)
shock with the development of bacteremia and peritonitis
(17,18].

Therefore, the practice of clinical and experimental in-
vestigations clearly showed the problem of effectiveness
and safety of probiotics. Only in 2015, did the experts ac-
knowledge the fact of the potential hazard of probiotics
[15]; however, the results of the experimental studies pub-
lished in 2005-2006 [19, 20], brought the scientists closer
to understanding the fact that a single statement about the
presence or absence of effectiveness of probiotic therapy or
its transitory character is absolutely insufficient.

It was found that in violation of standards, to which
probiotics have to correspond [7], their effectiveness in
the animal experiments (as required by the United Nations
Ethics Committee) was often not proved (Fig. 1). Primarily,
there should be correspondence to the standards of micro-
organisms in the composition of preparations, which, in
particular, have to be protected from an impact of the di-
gestive enzymes and bile. Their effectiveness and safety for
humans have to be proved experimentally; the genetic sta-
bility of microbial properties should be guaranteed; high
quality lyophilization of microorganisms has to provide
the high survival rate after peroral intake of probiotics.

In fact, immediately after the theoretical substantiation
of inclusion of one or another microorganism as promis-
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ing for creation of a probiotic preparation on its basis, all
activity of developers switched over the biotechnology of
a new preparation and its promotion onto the market of
probiotics.

Era of probiotics
1950-2010

; g Experimental ; g
substantiation

Bioavailability

(survival during transit through the
gastrointestinal tract)

Mechanism of action
(establishment)

Safety of use

(-biocompatibility with indigenous
microbiota;

- probability of translocation etc.)

Theoretical
substantiation

Use of a
preparation

)

Fig. 1. Traditionally established sequence of actions in development of
probiotic preparations

The second very important stage of pre-clinical experi-
mental substantiation of safety, harmlessness and effective-
ness of microorganisms and supplementary ingredients
included in the composition of probiotic preparations was
excluded (with the tacit agreement) from the logical chain
of actions in development and clinical trials of a prepara-
tion itself. This led to the following problems in clinical tri-
als associated not only with an increase in dysbiosis in the
population despite a significant range of probiotic prepara-
tions, but also with their safety.

Over along period of time, there was no method for de-
termination of bioavailability of probiotic microorganisms
(survival during transit through the gastrointestinal tract);
the mechanism of action of probiotic microorganisms
(substitutive action, that is, the establishment in a biofilm
of the intestinal mucosa) was not recognized; the safety of
the use of probiotic preparations (biocompatibility of mi-
croorganisms in a probiotic composition with indigenous
microbiota, the possibility of its translocation through the
intestinal walls etc.) was not proved.

This problem was successfully solved by a group of Rus-
sian scientists, who developed, first of all, the universal
method for differentiation of probiotic and indigenous mi-
croorganisms by obtaining labeled derivatives of probiotic
bacteria isolated from intestinal contents of laboratory ani-
mals that stably inherited a trait of rifampicin resistance and
preserved species characteristics [14, 17, 18, 21, 22, 23, 24, 25].

Secondly, an express method was developed, which en-
abled initiation of intestinal dysbyosis in the study on ex-
perimental animals [24, 25, 26, 27, 28].

Thirdly, in 2012, a universal indicator was introduced
into the scientific use for the first time. The indicator char-
acterizes the quantitative changes in the intestinal micro-
biota in animals in an experiment under an effect of the
means of microbiocenosis correction, namely, «the rate
of intestinal microbiota recovery» [27, 28]. The universal-
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ity of the indicator resides in the fact that it is possible to
assess with its help an effect of both positive (the rate of
recovery) and negative (the rate of inhibition) factors on
total microbial content and the number of individual rep-
resentatives of the intestinal microbiota. This integrative
indicator, which includes all complex of factors affecting
the intestinal microbiota, enables obtaining the quantita-
tive characteristics of the process of recovery (inhibition)
of the intestinal microbiota (CFU-g"-day") compared with
the similar indicator that is determined in the control ex-
periment on animals upon self-recovery of their intestinal
microbiocenosis (ratio to control).

The results of the in vitro experiments on the study of
bifidobacteria and lactobacilli survival in the gastric juice
and duodenal contents of humans [29] show that during
incubation of bifidobacteria and lactobacilli in the indicat-
ed biological media, the quantity of viable probiotic micro-
organisms was significantly reduced compared to their ini-
tial quantity up to individual cells in case of bifidobacteria.

A significant decrease (by 4-7 orders) in the number
of the probiotic microorganisms entering the organism of
the experimental animals was established [21]. These data
confirm the results of the previous studies in vitro [30, 31]
about extremely low survival of probiotic microorganisms
in the aggressive media.

In the context of the above mentioned, it is necessary
to note the results of the experiments, which were pub-
lished in the work [32]. According to the presented data,
removal of probiotic microorganisms from the commer-
cial biocomplex «Normoflorin-Bl» increased the effective-
ness of the preparation regarding recovery of normobiota
in animals with antibiotic-associated dysbiosis almost by
60 times, and the live bacteria per se, which were removed
from the biocomplex, did not have an ability to stimulate
recovery of the intestinal microbiota when administered
enterally to the animals with antibiotic-associated dys-
biosis. Therefore, it was proved experimentally that not
probiotic microorganisms but their metabolites made a
significant contribution to normalization of the intestinal
microbiocenosis disorder [32, 33].

It can be stated that in the course of the transit through
the digestive tract of the experimental animals, the num-
ber of probiotic microorganisms decreases to the value
lower than critical, after which population survival, in gen-
eral, is impossible. This data supported by the results of the
study on species, tissue and individual specificity as well
as heterology of probiotic bacteria for the organism of a
new host [18], their incompatibility with his/her residen-
tial microbiota indicate ecological and functional margin-
ality of probiotic microorganisms [34] and impossibility
to change with their help inherent microbiota, which was
already formed at birth both in healthy individuals [35],
and in individuals with disbiotic changes in the intestinal
microbiota [33, 36].

The published results of the experimental studies on
laboratory animals, which demonstrated on the factual
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material the necessity to change the view on the problem
of probiotics and probiotic therapy for the sake of patients’
health, were not disproved. The opponents expressing their
doubts state that the data obtained on laboratory animals
should not be extrapolated to humans. Pediatricians are
especially skeptical asserting that everything is different in
children (children are not mice!) and constantly emphasiz-
ing the necessity to carry out studies with participation of
volunteers to achieve full clarity in solving this complex
problem.

Indeed, this problem required solving several theo-
retical, methodological and organizational problems at the
first stage of investigations; in particular, obtaining spon-
taneous rifampicin resistant (Rif *) mutants of probiotic
lactic acid bacteria L. plantarum 8P-A3 with stably inher-
ited species characteristics and a trait of antibiotic resis-
tance (R-trait), growing them on the special culture media;
adapting to human volunteers the method for initiation
of experimentally antibiotic-associated dysbiosis that was
developed for mice; detecting the representatives of the
intestinal microbiota and marked according to the R-trait
lactic acid bacteria L. plantarum 8P-A3 in faeces of labora-
tory animals and volunteers using selective solid culture
media, their quantification in 1 g of faeces; comparatively
assessing the effectiveness of modern methods regarding
correction of intestinal microbiota at experimental antibi-
otic-associated dysbiosis both in laboratory animals and
human volunteers.

Before consideration and assessment of our own ex-
perimental results, it is necessary to note that develop-
ers and producers who have been engaged in probiotic
therapy for decades, regarded all microorganisms isolated
from healthy people as «good and healthy», and, therefore,
promising for the use in the biotechnology of probiotics.

They, as well as physicians and patients, had a priori
beliefs about probiotics as preparations with curative and
prophylactic activities, which can be included into the
treatment regimen for most diseases without experimental
trial on animals of their effectiveness and safety.

It has turned out that this belief is far from the reality
as it is the questions of effectiveness and safety of probiotic
microorganisms as well as the regulatory aspects of their
use that were discussed in the special session of the Ex-
pert Council in November 2015 in Moscow [15]. Based on
the results of the session, the experts stated in the Resolu-
tion that probiotics are live microorganism, which upon
administration in adequate doses have a positive effect on
human health.

The Resolution of the Expert Council [15] and the ap-
peal of the experts to the professional medical community
with a proposal to discuss the main problems that have
arisen over the last years indicate that these questions have
accumulated much faster than solutions have been found.

In the light of the results of the experimental studies
that point to the involvement of the probiotic microorgan-
isms to initiation of the intestinal microbiota translocation
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[17, 18], the warning of M.D. Ardatsky and O.N. Minush-
kin [37] expressed as far back as in 2006 is perceived dif-
ferently.

The authors are sure that it is necessary to take into con-
sideration a potential hazard of the intestinal microbiota
and its metabolites, when translocation of microorganisms
into the non-residential biotopes and sterile cavities occurs.
According to the data of the cited authors, penetration of
the intestinal microbiota into the abdominal cavity leads to
its infection and development of spontaneous peritonitis.
With that, the mortality of patients with liver cirrhosis of
B and C classes by Child-Pugh in this case reaches 50 %,
while 69 % of patients had a recurrence within a year.

In a series of publications [14, 21, 26, 27, 29, 30, 31, 32,
34], which contain the results of their own experimental
investigations, a group of the Russian scientists also actu-
ally appeals to the professional medical community with
a proposal to look differently at the problem of probiotics
and probiotic therapy.

Recently, the strategy for intestinal microbiota mainte-
nance was reconsidered: the conclusive evidence was ob-
tained with regard to the fact that the use of the traditional
preparations (probiotics) based on live microorganisms is
not the most effective and safe way for correction of micro-
ecological disorders in the intestine.

Low survival of lyophilized microorganisms (in cap-
sules or in flasks) in the composition of probiotic prepa-
rations has been established experimentally: when plating
suspensions of rehydrated lyophilized probiotic prepa-
rations (within the shelf life) on the special solid culture
media, survival of microorganisms is 15-25% of the total
number of «live microorganisms» specified in instruc-
tions. Only insignificant part of remained probiotic micro-
organisms does reach colon, which results, among other
things, in their low survival during the transit through the
intestine — less than ten-thousandths of a percent of the
initial quantity entered the stomach in the composition
of the preparation. It was also proved that in the intestine,
even at dysbiosis, viable indigenous strains (auto-strains)
continue to reside and a probiotic that was created on the
basis of any biotechnological «universal» strain is heterol-
ogous (foreign) and enters the antagonistic relations with
auto-strains.

It is also necessary to take into account that probiotic
microorganisms entered into the intestine have the lym-
phocytotoxic activity [38,39], which affects an ability of the
patient’s immune system to detect, which microorganisms
(indigenous or foreign) enter the gastrointestinal tract. The
presence of the undesirable for live organism properties in
probiotic microorganisms points once more to a necessity
of the individual approach to selection of a probiotic, the
right choice of the course and single doses of a preparation.

At the first stage of our own research, carried out on
animals and volunteers (8 individuals, one of whom was
placebo-controlled) without the signs of the intestine
microbiocenosis disorder, the transitory character of the
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Table 1. Survival of lactic acid bacteria L. plantarum 8P-A3 (Rif") during transit through the gastrointestinal tract of healthy white mice,

guinea pigs and humans

White mice Guinea pigs Volunteers

. Survival . Survival . . Survival

Daily Numbers in ; of micro- Daily Numbers in : of micro- Daily Numbers in ) of micro-
dose, CFU faeces, CFU -g organisms,%  dose, CFU faeces, CFU -g organisms,% dose,  faeces, CFU -g organisms,%
’ (x at 2-10 days 8 ity ’ (x at 2-10 days 8 ity CFU  (xat2-10 days & s
(proportion) (proportion) (proportion)
0.0000034 0.00000016 0.000000008

107 108 L1010
5.2-10 175.1 (3.4-10°) 5.3-10 83.1 (1.6-1077) 2.0-10 159.2 (8.0-10°)

presence of labeled (rifampicin resistant — Rif') lactoba-
cilli in the gastrointestinal tract of animals and humans as
well as low level of bacteria shedding with faeces were re-
vealed (Table 1).

At the same time, an important regularity was revealed:
survival of lactic acid bacteria L. plantarum 8P-A3 (Rit ")
in the body of guinea pigs was lower than in the body of
white mice, while survival in the gastrointestinal tract of
volunteers was lower than in the body of white mice and
guinea pigs.

The reason for the difference in survival of lactic acid
bacteria L. plantarum 8P-A3 (Rif") in the gastrointestinal
tract of white mice, guinea pigs and volunteers, in our
opinion, is the length of the intestine: with an increase in
the length of the intestine (white mice — guinea pigs —
volunteers) and the time of bacteria transit through the
gastrointestinal tract, the numbers of lactobacilli de-
creased from 0.0000034 % (in the intestine of white mice)
to 0.00000016 % (in the intestine of guinea pigs) and to
0.000000008 % in humans.

It is necessary to note another fact: the active phase of
lactic acid bacteria L. plantarum 8P-A3 (Rif") shedding
from the body of volunteers lasted up to 5 days, while in
white mice and guinea pigs it was up to 15 days.

At the second stage, the investigations were carried out
on animals and volunteers with antibiotic-associated intes-
tine dysbiosis induced by gentamicin peroral administra-
tion. The daily dose of gentamicin peroral administration
was calculated for animals on the basis of the daily dose
for humans with consideration for conversion coefficient.

In the course of the investigations, the process of re-
covery of indigenous lactobacilli under an influence of
the peroral administration of labeled probiotic lactic acid
bacteria L. plantarum 8P-A3 (Rif") and possibility of sur-
vival of the latter in the intestine during their transit were
studied. Based on the data of the quantification by the
bacteriological method of the total microbial count and
the number of individual representatives of the intestinal
microbiota in the intestine of animals and volunteers, it is
possible to suggest the development of the third stage of
intestinal dysbiosis by I.K. Maksimov [40] or the third de-
compensated uncomplicated degree of dysbiosis by O.N.
Minushkin et al. [7].

The bacteriological study of faeces from animals and
volunteers during the experiment gives grounds to suggest
two processes in animals: on one hand, a slow increase in
the numbers of indigenous lactobacilli (the recovery rate
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of the intestinal microbiota on the 12th day of the experi-
ment was 1.3-10* CFU-g".day” for white mice and 7.2-10*
CFU-g'-day" for guinea pigs), and on the other hand, an
increase in the number of the probiotic lactic acid bacteria
L. plantarum 8P-A3 (Rif") in the intestinal contents in the
first two days of their peroral administration, but quite a
fast decrease and full elimination by 13-14 days of observa-
tion.

Lactic acid bacteria L. plantarum 8P-A3 (Rif) in the
quantity of several tens in 1 g of faeces were found in all
7 volunteers from 4 to 8 days (with delay of 2 days com-
pared to animals). From the 9th day, immediately after ter-
mination of the per os intake of lactic acid bacteria L. plan-
tarum 8P-A3 (Rif"), they were not detected any more in the
faeces of three volunteers and, subsequently, the number
of probiotic lactic acid bacteria L. plantarum 8P-A3 (Rif")
sharply reduced in the faeces of all volunteers; by the 12th
day (the 4th day after termination of intake), labeled lacto-
bacilli were not isolated.

The average value of the indicators of the recovery rate
of indigenous lactobacilli in the volunteers from the ex-
perimental group (1,2-10° CFU-g"-day™) practically did not
differ from the rate of self-recovery of indigenous lacto-
bacilli in the volunteer (biocontrol) (3,8-10° CFU-g-1-day™)
in the placebo controlled investigation, which suggests the
absence of the probiotic effect of the peroral administra-
tion of probiotic lactobacilli.

The presented results give grounds to suggest that pro-
biotic lactic acid bacteria L. plantarum 8P-A3(Rif") being
in the human digestive tract, do not exert their potential
abilities to stimulate recovery, at least, regarding indig-
enous lactobacilli. It is obvious that in the body of volun-
teers as well as in the body of white mice and guinea pigs,
probiotic lactobacilli remain to be foreign, do not survive
in the intestine, do not multiply, do not produce their natu-
ral metabolites and do not have a stimulating effect on the
indigenous microbiota.

In the conditions of antibiotic-associated dysbiosis,
the maximum number of lactic acid bacteria L. plantarum
8P-A3 (Rif') in the faeces of all volunteers was observed on
the 4-8th days from the beginning of per os intake; how-
ever, already one day after the last intake of lactobacilli, on
the background of an increase in the number of the in-
digenous intestinal microbiota and natural enhancement
of its antagonism, they were not found in the faeces of 3
of 7 volunteers, and on the 4th day after termination of
intake, lactic acid bacteria L. plantarum 8P-A3 (Rif') were
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not detected by the bacteriological method in the faecas of

all volunteers, similar to what was observed in the experi-

ment in the conditions of intestinal normobiosis.
The results of the study showed that:

— the intestinal microbiota effectively counteracted colo-
nization of the intestine by foreign microorganisms.

— the behavior of probiotic microorganisms was identical
in the body of the experimental animals and humans.
We also carried out the comparative experimental study

on the effectiveness of modern preparations that are fre-

quently used in clinical practice as well as recent innova-

Table 2. The characteristics of the modern preparations

tive commercial and experimental preparations (Actoflor-
C, Stimbifid plus, Stimex) regarding intestinal microbiota
recovery at antibiotic-associated dysbiosis in conventional
white mice. The characteristics of the preparations are giv-
en in Table 2.

The effectiveness of the peroral administration of pro-
biotics was assessed by the rate of recovery of the intestinal
microbiota in animals of the experimental groups com-
pared to the rate of self-recovery of microbiota: the total
microbial count, 1.8:10° CFU-g"-day"; lactobacilli, 2.9-10°
CFU.g".day"; bifidobacteria, 1.0-10* CFU-g"-day’; Esche-

] . - Shelf
No. Preparation name Preparation type Composition life, %
1 Actoflor-C, Metabiotic of the new Complex of amino acids and organic acids — analogues of metabolites of 94
series 020316 generation probiotic microorganisms
Acipol, .. . . e . 7
2 series 010116 Probiotic Live acidophilic bacteria, not less than 1-10” CFU per capsule 87
L. casei PXN37, L. plantarum PXNA47, L. rhamnosus PXN54, B. bifidum
PXN23, B. breve PXN25, B. longum PXN25, L. acidophilus PXN35,
Bac-Set forte, . L Lactoccocus lactis ssp. lactis PXN63, Streptococcus thermophilus PXN66,
3 Multi-probiotic . , .. . . 79
lot 1091105 B. infantis PXN27, L. delbrueckii ssp. bulgaricus PXN39, L. helveticus
PXN45, L. salivarius PXN57, L. fermentum PXN44, not less than 2-10° CFU
per capsule
Bactistatin, et Biologically active metabolites of cell-free culture liquid B. subtilis 3,
4 lot 090915 Metabiotic vitamin E and hydrolysate of soya flour 87
. . e . . 107
5 B.lﬁform, Probiotic Enterococcus faecium 1-107 CFU, Bifidobacterium longum 1-10° CFU per 66
series 283236 capsule
Biovestin lacto, Certificate
6 of State Registration Probiotic Bifidobacterium adolescens 1-10° CFU /ml, Lactobacillus plantarum 1-10° 70
No RU.77.99.11.003.E. 044981. CFU /ml and the products of their metabolism
10.11 of 31.10.2011
7 Lactofiltrum, series 2101015 Prebiotic éml'croblc pr'e paration, contains . ) 86
lignin hydrolised, lactose, cellulose microcrystalline
8 LINEX Forte, Probiotic Lactobacillus acidophilus LA 513,8 mg, Bifidobacterium animalis ssp. 75
series FR4472 lactis BB124,2 mg per capsule
One capsule contains lyophilisate of probiotic bacteria (4.5-10° CFU)
9 Maxilac, Multi-probiotic + and prebiotic component oligofructose (63 mg). Lyophilisate of 83
series 8546308 prebiotic bacteria: L. helveticus, L. lactis, B. longum, B. breve, S. thermophilus,
L. rhamnosus, L. casei, L. plantarum, B. bifidum
L . . ; e
10 Normoflorin -L, series 0218 Synbiotic Lactic acid bacteria (L. aczc‘iophzlus) n(.)t less than 1-10° CFU per ml of 70
culture; products of bacterial metabolism
11 Primadophilus Probiotic Lyophilized bacteria Lactobacillus rhamnosus, Lactobacillus acidophilus 79
series 20050416 (2,9-10° CFU per capsule)
Probiotic microorganisms (in one capsule: not less than 5-10° CFU /g):
12 Rioflora, Multi-probiotic +  B. bifidum W 23, B. lactis W 51, L. acidophilus W37, L. paracasei W20, 63
series EF 0497 prebiotic L. plantarum W62, L. rhamnosus W71, L. salivarius W24 with inclusion of
prebiotic components — inulin, fructooligosaccharides
Stimbifid, o Ol}gofructose, 1nu11'n, vitamin-mineral premix «Immunity»,
13 . Prebiotic microelements — zinc, 94
series 010316 .
selenium
Stimbifidplus, Metaprebiotic . . 7
14 series 010616 Metabiotic + prebiotic) Fructooligo- and fructopolysaccharides, calcium lactate. RF patent 98
Stimex, Metaprfzbllotlc Innovative experimental complex containing metabiotic and prebiotic
15 . . (metabiotic + 97
experimentalseries . components. RF patent
prebiotic)
16 (Hylak forte), metabiotic Germ-free aqueous substrate of metabolic products of E. coli DSM 4087, 81
series R21664 S. faecalis DSM 4086, L. acidophilus DSM 4149, L. helveticus DSM 4183
Florolact, . . . . . .
17 series 710615 Prebiotic Gum arabic, fructooligosaccharides, lactitol (lactinol) 62
18 E1.1terol, Probiotic In one c:{[')sule, 250 mg of lyophilized saccharomycetes Saccharomyces 36
series 1615 boulardii
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richia, 3.3-10° CFU-g"-day" in the animals from the control
group, which did not receive preparations per os (the rate
of self-recovery of the total microbial count and the indi-
vidual representatives of microbiota was taken as 1).

The summarizing data on the comparative assessment
of the effectiveness of the modern means for correction of
the intestinal microbiocenosis disorders in conventional
white mice with antibiotic-associated dysbiosis are pre-
sented in Figure 2.

As follows from Figure 2, there are significant differ-
ences in the effectiveness of the studied modern means for
correction of the intestinal microbiota disorders regarding
intestinal microbiota recovery in conventional white mice
with antibiotic-associated dysbiosis. Among 18 prepara-
tions, only 3 (Stimbifid, Stimbifid plus and Stimex) were
significantly superior by the rate of intestinal microbiota
recovery compared to the control animal group (self-
recovery of the intestinal microbiota).

By the rate of intestinal microbiota recovery, 11 prepara-
tions were at the level of its self-recovery or slightly higher,
and 3 preparations selectively stimulated the growth of lac-
tobacilli.

Therefore, a necessity of the most effective and safe re-
covery of the autochthonous (indigenous) intestinal mi-
crobiota by the use of prebiotics and metabiotics, and their
compositions — metaprebiotics was scientifically substan-
tiated and experimentally proved.

Complete information about preparations intended
for correction of intestinal microbiocenosis is critical for a
physician. And similar to the case of administration of an-
timicrobials when physicians are ultimately responsible for
prescribed antimicrobial therapy, they have to be absolutely
sure in the effectiveness and safety of a prescribed prepara-
tion for correction of the intestinal microbiocenosis.

It is very important that the results of the theoretical
and experimental, fundamental and applied studies find
understanding in developers of the modern effective and
safe preparations that affect the disturbed pathogenetic
element of self-regulation — the intestinal microbiota.
The choice of such means is a prerogative of a physician,
who takes the final decision about prescription of the cor-
rection means, which will effectively stimulate recovery
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of the patient’s autochthonous (indigenous) individual
microbiota with highly specific qualitative and quantita-
tive composition.

Conclusions

The microbiota of the digestive tract, which includes
more than 5000 species of microorganisms is a very im-
portant discrete organ having many functions that are
crucial for body health. Disturbance of the intestinal mi-
crobiocenosis structure is manifested as dysbiosis lead-
ing to symbiontic digestion disorder, which, in turn, is a
cause of many systemic and local pathological processes
developing in the human body. Treatment measures on
correction of dysbiosis envisage the use of the prepara-
tions to correct intestinal microbiocenosis. The most nu-
merous group of these preparations consists of prebiotics.
The performed investigations proved conclusively that
the use of the traditional probiotic preparations based
on live microorganisms is not the most active and safe
method for correction of microecological disorders in
the intestine.

It was shown that after peroral administration to hu-
mans, probiotic microorganisms L.plantarum 8P-A3 (Rif")
lived their own life being in the antagonistic relations with
the indigenous intestinal microbiota both in the condi-
tions of normobiocenosis and dysbiosis of the volunteers’
intestine experiencing the effect of bio-incompatibility of
the «host against probiotic» type.

The low effectiveness of measures for correction of dys-
biotic disorders of the intestinal microbiota by using pro-
biotics gives grounds for revision of the strategy of mainte-
nance and recovery of the individual intestinal microbiota,
which was formed after birth.

In this connection, it seems expedient to further de-
velop the evidential basis for detection of the effectiveness
and safety of the created means for correction of the intes-
tinal microbita disorders with the obligatory conduction
of the experiments on animals and confirmation of the ob-
tained data with the clinical trials. This sequence of action
to a large extent will facilitate an improvement in quality
and effectiveness of preparations, increase in their safety as
well as physicians’ and patients’ confidence in them.
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