202091389 Al

(19) EBpa3unckoe @) 202091389 13 A1l
naTeHTHOeE
Be4OMCTBO
(120 OINMCAHUME N30BPETEHUS K EBPASUMCKO 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. A61K 35/74 (2015.01)
2020.09.11 A610 19/00 (2006.01)
AGIK 8/99 (2017.01)
(22) Rara nonaun saseku AGIP 17/00 (2006.01)
2018.12.06
(54) KOMIO3HUIIMSI HA OCHOBE NPOBUOTUKOB U EE MPUMEHEHUE
(31) 102017000141330 (72) Waobperatens:
17.12.06 Buddu Anapea (IT)
(32) 2017.12.0
(33) IT _
(86) PCT/IB2018/059694 (74) E'If;fjaz;“;:”é B. (RU)
(87) WO 2019/111189 2019.06.13 ! -
(71) 3assurens:
JIAK2BHOM C.P.JL. (IT)
(57) Hacmamee I/1306pCTeHI/IG OTHOCHUTCA K KOMIIO3UIIWH, coaepmameﬁ HpO6I/IOTI/IKI/I, MNpeaANoOITUTCIBHO Ha
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KOMIIO3UIUS HA OCHOBE MIPOBHOTHKOB U EE IPUMEHEHUE

O0JsacTb TEXHUKH, K KOTOPOH OTHOCHUTCS H300peTeHHe

Hacrosimee wu3oOpereHne OTHOCHUTCS K KOMITO3HIMH, COAEpKalleld MNpoOHOTHKH,
MPEINOYTUTEIPHO Ha OCHOBe OakTepuid, B 4HacTHOCTH, Oaktepuil poma Lactobacillus, nns
NPUMEHEHHsT B LEAX NPO(GHIAKTHKH W/WUIN JieueHHsT 3a00JIEBAaHUM, MOPAKAIOMIHNX KOXKY, B
YaCTHOCTH, BOCIHAJIUTENbHBIX 3a00J€BaHUH, B YAaCTHOCTH, ayTOBOCHAIUTENBHBIX 3a00JI€BaHHIM
JEpPMAaTOJIOTMYECKON HANpaBJIE€HHOCTH, TaKUX Kak aronuueckuil nepmatut. Kpome ToroO,
KOMIIO3ULIUS TIO M300PETEHHIO TPUTOIHA AJIS IPEAYIPEKIACHUS W/UIH YMEHBIICHUS TTOPAXKEHHS
KOKH, BBI3BAHHOTO Y D-H31y4eHHEM, B HACTHOCTH, CTAPEHUS KOXKHU.

IpeamecTByOmUi YPOBEHb TEXHUKH

Koxa yenoBeka KOJOHU3UPOBaHA OOraTbIM MUKPOOHOMOM. PaHbllle CYMTATIOCH, YTO 3TOT
aCTeKT TMpeACTaBisieT COOOM MOTEHIMANBHBIH HCTOYHHMK HWH(EKIHH, B TO BpEeMs KakK B
HACTOSIIEe BPeMsl MPOU3OIILIO OCO3HAHUE TOro (hakTa, 4TO MUKPOOHOTA YeJIOBEKa B LIEJIOM H,
CJIEIOBATENIbHO, MUKPOOHOTA KOJKU BBITIOJHSAET BAXKHBIE M TIOJIE3HBbIE (YHKLHUH B OpraHU3Me
XO35IMHA HE TOJIbKO BCIIEACTBHE €€ CIOCOOHOCTH MPOTHBOACWCTBOBATH AAT€3MH M PA3BUTHIO
MaTOTEHOB KOJKM, HO U BCJENCTBUE €€ CHOCOOHOCTH K “muaiory’ W B3aUMOJIEHCTBUIO C
MMMYHHOH CUCTEMOM.

Ecnu nmucbno3 mpoucxoauTt Ha ypoBHE KOXKH, TO MPOOMOTHKH MOTYT IEHCTBOBAThH Kak
MOJYJISITOPBI M BOCCTAHOBHTD OaJJAaHC MUKPOOHOTHI KOXKH.

[IpMeHeHne HOBBIX TEXHOJOTHH B IMOCIENHEE NECATHIIETHE CYLIECTBEHHO OOJIErdmiio
TAKCOHOMHYECKUH aHaJIN3 KOKHOM MHKPOOHOTHI, OakTepHasibHAs MOMYJSLUS KOTOPOH MOXKET
HacuuTHIBaTh NMpuMepHO 1010 BUIOB MUKPOOPraHU3MOB, OTHOCAIINXCS K Oojee ueMm 25 ¢unam
(unmer = TAaKCOHOMHMYECKHE pPAaHTM MHUKPOOPTaHU3MOB), CaMBIMH IIPEACTABUTEIbHBIMU H3
KOTOPBIX  ABIIIIOTCSL  akTHHOOaktepum  (Actinobacteria), ¢upmuxyrel (Firmicutes) u
nporeodakrepun (Proteobacteria). PaznuduHbie kOXxHBIE 3a00JI€BaHUS CBS3aHBI C U3MEHEHUSMHU
MUKPOOHOMa KOXKH.

Hanpumep, B cnyuae yrpeBoii ceimu (akue) P. acnes (Propionibacterium acnes)
CUNTAIOTCA OAKTEPUSMH, aCCOLMHPOBAHHBIMH, TJIABHBIM 00pa3oM, ¢ 3THM 3a00JieBaHUEM, Ha
CaMOM JieJie TIPH AaHHOM 3a00JIEBAHUH ONTHUMAJIBHYIO Cpely AJIsl pOCTa yKa3aHHBIX OakTepuit
obecrieunBaeT MOBBIIEHHAS MPOAYKLUS KOKHOTO caina (cebym).

TpaguunoHHBIA MOXXOA K O3TUM mpoOieMaM  3akKJF04aeTcss B MPUMEHEHUH
AaHTHOAKTEPUANIBHBIX CPEICTB, T.€. B UCHOJb30BAHUN TOTMYECKUX (IJII MECTHOTO NMPUMEHEHHS])

ne3nH(EKTaHTOB U aHTUOHOTUKOB.
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C onHOW  CTOPOHBI, AHTUOMOTHKH HECOMHEHHO SBIIIOTCS 3((eKTHBHBIME, HO,
NOMUMO DJJIMMHUHALIMKA HMMH TIOJI€3HBIX OakTepuii, OHU HECYyT C COOOH pHUCK pa3BHUTHUSA
MOBBIIIEHHONW YyBCTBUTEIBHOCTH OPraHHW3Ma M IMOTEHLHAIBbHO HEOJArompUATHBIX MOOOYHBIX
IEeUCTBUH, OCOOEHHO B Cilydae JUIMTENbHOrO NMPUMEHEHUS aHTHOMOTHKOB IIHPOKOTO CIIEKTpPa
JEHCTBHS.

I[To osroii mnpuumHe 3asBuTenb OOO3HAYMII KaK HOBOE pEIIEHHE TPOOIIEMBI
BOCCTAHOBJIEHHsI OajaHca MUKPOOHOTBHI KOXH — MPHUMEHEHHE MPOOHOTHYECKUX KOMITO3ULIUH,
OCHOBAHHOE€, B YaCTHOCTH, Ha HMCIIOJIb30BAaHUM OakTepwii, OTHOCAIMUXCsA K pony Lactobacillus.
dakrruecky 3asiBUTENb OOHAPYKIII, YTO KOMIIO3HLIUS, COAEPIKAIIast MPOOMOTHKH, OTHOCSIIUECS
K pony Lactobacillus, cnocobHa mpeaynpexnaTh WIH, BO BCAKOM Cilydae, CMsrdarh JeiicTBHE
KOHKPETHO TeX OaKTepHii, KOTOPBIE SBISIFOTCS OTIACHBIMU ISl KOXKH, TAKUX Kak P. acnes, U, TeM
CaMbIM, CIOCOOHA

1) coneiicTBoBaTh NpOdHIAKTUKE U/ UITH JIEYSHHIO 3200 IeBaHUIA, TOPAKAFOIINX KOKY,

2) CTUMYJHMPOBATH HOPMAJIBHBINA MPOLECC 3KUBICHUS, U

3) mnoxmep:KMBaTh W/WIM YAy4IIATh HOPMAaJIbHBbIE MPOLECCHI PE3NMHUTENU3ALNN W/ WIN
pyOrLeBaHUs.

KpaTtkoe onucanue ¢guryp

Hacrosmee m3oOpereHre moApoOHO OMUCAHO HIDKE M MPOMIUIIOCTPUPOBAHO B BHIE
npUMepa CO CChUIKON Ha MpujiaraeMble (GpUrypsl, CPpenu KOTOPBIX:

- ¢ur. 1 rpaduueckn MoxasbplBaeT anAre3ur0 F. acnes B NPOLEHTHOM OTHOIIEHHH K
JKUBBIM, JKU3HECTIOCOOHBIM KJIETKAM, MPUKPETIISIFOIIUXCS K KEPATUHOLUTAM ITOCIIe

* la: mpencTUMYJSILMM TMYyTEM KOHTAKTa KEPATHMHOLMTOB C TECTHPYEMBIMU
MpOOHOTUKAMH,

* 1b: coBmecTHOH WHKyOaUUHU KEPAaTUHOLUUTOB C F. acnes W TECTHPYEeMbIMHU
MpOOHOTUKAMH,

* lc¢: wmHKyOaUMH KEPAaTUHOLMTOB C TECTUPYEMBIMH MPOOHOTHKAMH TOCIE 3apakeHUs
SYKaPUOTUYECKHUX KJIETOK ITATOTEHOM.

Ecnu anresuro P. acnes B OTCYTCTBUE CTUMYJILIMUA POOUOTHKAMU MPHUHATH 3a 100, TO
UHTUOHMPYIOIIast CHOCOOHOCTh TECTHPYEMBIX ILITAMMOB OyAeT BBIpak€Ha Kak % CHIDKEHUS
aaresun P. acnes TO CPaBHEHHWIO C TOJIOKUTEIbHBIM KOHTpoJieM. B wactHocTH, ¢ur. la
MOKA3bIBAET CMIOCOOHOCTh 000X MPOOHOTUYECKHUX IITAMMOB MPEAYNPEKIaTh anre3uo P. acnes
B yKa3aHHBIX % (42 % nns L. casei DG® u 35 % nns L. paracasei LPC-S01).

dur. 1b nokaseiBaer crioco6HOCTh mrammMa L. casei DG® cHumskath aaresmo Ha 17 %, B
TO Bpems kak mrtamM L. paracasei LPC-S01 nokazan 9 %. Cmech lITaMMOB ajia CTAaTUCTUYECKU

3HAYUMOE CHIDKEHUE anare3uu P. acnes, kotopoe coctaBuio 42 %, T.e. sBHO 0oJjiee BBICOKHIA
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IIPOLIEHT, 4YeM HaOMIOaeMbli B CIy4ae OTHAENBbHO B3STBIX INTAMMOB M TpU  HX
CYMMapHOM JACHCTBUM.

@ur. 1c¢ MOKa3bIBACT CTATUCTHYECKN 3HAYMMBIN cHHEpreTHyeckuil apdexr cmecu uz 2-x
MpOOHOTHUKOB, KOTOpasi MOKa3ayia CIIOCOOHOCTh K YMEHbIIeHHIO aaresun P. acnes Ha 42 %. B
OTJIMYHE OT 3TOrO, OTHENbHblE NMPOOMOTHKH IOKA3aJdH CIMOCOOHOCTh K CHHJKEHUIO aAre3uH,
COCTaBHUBIIEMY MEHbIIIE TIOJIOBUHBI YPOBHSI CHIDKEHHS aare3nu ux cMecbro — 18 % msa L. casei
DG® u 11 % st L. paracasei LPC-S01.

- @ur. 2 rpaduuecKHN MOKA3bIBAET PE3yJbTaThl aHaMM3a Ha uToKuHbI IL-10, IL-1pB, IL-
8 u TSLP B cynmepHaTaHTax KJIETOK, BBIPAKEHHbIE B NMHKOrpaMmax (Ir)/mMiyl CynmepHaTaHTa U
noJyaeHHbIe nmocpeacTsom ananusza ELISA.

IoapoGHoe onucanue uzodpereHus

OnuH acrekT HacTosIIero M300peTeHUs OTHOCHTCA K KOMIIO3MLIMH, CconeprKameit
NpOOMOTHKH, TPEATNOYTUTENIbHO — OOUH MM Oojee BUAOB NMPOOHMOTHYECKUX OakTepuil, s
NPUMEHEHHsT B  JICYEHUH Wuiu  TnpoduiIakThke  3a00NIieBaHUM  W/MIM  TaTOJIOTHH,
NPEANOYTUTENBHO BOCMAJIHUTENBHOTO THIA, MOPAKAOIINX KOXKY, MNPEANOYTHTENBHO —
J€pMaTOJIOTMYECKOTO THIIA.

VYka3aHHble 3a00J€BaHUS W/WIM TIATOJIOTHH, TMOPAXKAIOIMUE KOXKY, BBIOpPAHBI U3
JIepMaTHTa, TNPEANOYTUTENPHO ACCOLMHPOBAHHOTO C pa3pak€HUEM W/MUIM SKCKOpHALUeH
(TIOBEPXHOCTHOE HApPYLIEHHE LEJOCTHOCTH KOXKM B PE3yJIbTaTe PacdyEChlBaHUSA H T.I1.), aKHE,
UHQEKIH, BOCHAJNEHUH KOXH, SPUTEMBI, sI3B, IICOPHA3a, ATONMUYECKOrO IepMaTHTa, OTHUTA,
TPELIUH Ha KOXe, CBUINEH, TeMOopposi H JI0O0ro APyroro 3a00jeBaHHs WIN MOBPEXACHUS TPU
HAJIMYMU WIA B OTCYTCTBHE PA3BHBAIOIIETOCS BOCHAIUTENBFHOIO MpOoLecca W/ Miu KOMOMHALIUH,
W/WJTN OCJIOKHEHWH, W/WJIH TTOCIEACTBUI MePEUUCICHHOTO.

VYkazaHHble 3a00J€BaHUS W/WIM TMATOJOTHH, MOPAKAOIIUE KOXKY, MPEANOYTHUTENHBHO
CBSI3aHbl WJIM BBbI3BaHBl MMAaTOreHaMu. 1O ecThb KOMMO3WIUsl OCOOEHHO »(QeKkTHBHA B
NPUMEHEHHH HE TOJIbKO Ui TNPEBEHTHUBHBIX/MPOPHIAKTHUECKUX LeNed, HO U I
JeueOHBIX/TEPAIeBTUIECKIX LeNIeH, T.€. MOCie 3apaKeHHs YKa3aHHBIMHU ITaTOT€HAMH.

CornacHO MPeArnOYTUTENPHOMY aCHEeKTy HACTOSIIEro M300pPETeHUs] KOMITO3ULIUST MOXKET
TAKXKe ONarompHusITCTBOBATH 00JIEr4aTh/CTUMYINPOBATE/YCKOPATh MPOLECC 3aXKUBJICHUS pPaH
W/WJTH IPOLIECCHI PE3TTUTENN3ALNN W/ WK pyOLIeBaHUsI.

VYka3aHHbIE TATOTE€HbI MPENNOYTHTENBHO BBIOpAaHBI U3 OakTepuil, rpuOOB, APONKIKEH,
BHUPYCOB U KOMOMHAIINH MEPEUNCIEHHOTO.

VYka3zaHHbIE TATOTE€HBI MPEANOYTHTENIBHO BBIOpaHbI M3 OakTepuil, a yKa3aHHBIC
OakTepHalbHBIE TATOr€Hbl TPEANOYTHTENbHO BbIOpaHBl U3 poma Propionibacterium,

NPEANOYTUTENBHO BUAA aches, popa Staphylococcus, TpennodTUTENbHO epidermis, aureus,
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warneri, pyogenes, mitis, Corynebacterium ssp.; Pseudomonas, NPEANIOYTUTEILHO
aeroginosa, Acinetobacter, mpennodTUTENBHO johnsonii, Strepfococcus, TPEANOYTHTEIBHO
pyogenes; Micrococcus ssp. u Brevibacterium ssp.

Kpome Toro, xommo3umus, cozep:kamasi NMpOOHOTHKH, MPEANOYTHTENbHO OAWH HIIH
Oonee BUAOB mMpoOMOTHYECKUX OakTepuii, Kak MOAPOOHO OMUCAHO HIDKE, TOKa3aHa K
NPUMEHEHHIO ISl 3aIMUThl KOKU W/HIHU Tyd, W/HWIM KOHBIOHKTUBBI OT Y®-nznydenus, YD-A
(Y®-nyweit tTuna A (AIMHHOBOJHOBBIX)) w/mimn Y®-nmydeii Tima B (KOPOTKOBOJIHOBBIX)).
JlpyrumMu  coBaMHM, KOMIIO3WIUSI TOKa3aHa K NPUMEHEHHI0 Ui NPOQHIAKTHKH H/UJIH
oclabJieHusT TIOBPEXKACHHS W/WJIN TOCIENCTBUH, BhI3BAHHBIX/CBSI3AHHBIX C BO3AEHCTBHEM Y -
usnydeHus, Y®-A w/wm Y®-B. Komnosunms NpeAnovYTHTENFHO MpenHa3HauYeHa st
npeaynpekIeHIs U/ UITH 3aMeJICHUS] CTAPEHUS KOXKH.

C 510l TOUKH 3peHHs] KOMIO3ULHUS, COAeprKaliasi MpOOHOTHKH, MPEAIOYTHTEILHO OAUH
wii Oojee BHUIOB NPOOHMOTHYECKUX OakTepuil, Kak TMOAPOOHO ONMHUCAHO HWXKE, HMEeT
KOCMETUYEeCKOe HasHadeHue. lIpuMeHeHWe KOMIO3ULMHM  NPEATNOYTHUTENIbHO  CBSI3aHO/
o0yCJIOBIEHO ~ MMMYHOMOZIYJHMPYIOIIUM  NEHCTBUEM  NPOOHOTHKOB, CONEPXKAIUXCS B
KOMIIO3ULIUH, TPEANIOYTUTEIbHO MPOOHOTHKOB, KaK OMPEAENIEHO W OMUCAHO HIDKE. YKa3aHHas
UMMYHOMOAYJIALUSA BKJIKOYAeT MOJIYJSLUIO, MPEANOYTUTENbHO CHIDKEHHE HKCIPECCUU IO
MeHbIIEH Mepe OJHOrOo LUTOKHHA, BBIOPAHHOTO M3 TIE€MOIMO3THYECKHX I[UTOKHHOB,
NPEANnOYTUTENBHO (pakTopoB pocta remonossa u/wn CSF (kononuecTumynupyromuii gpaxkrop);
NEPBUYHBIX MPOBOCMANUTENBHBIX LMUTOKHHOB, mnpeamnouyrutensHo IL-1 w/mmu TNF (dakrop
HEKpO3a ONyXoJsiel), AaHTUBOCHAJUTENbHBIX W/MIM HMMYHOCYIIPECCUBHBIX I[UTOKHHOB,
npeanouyrutensHo 1L-10 w/unmu TGF-B (tpancdopmupyromuii pakrop pocra-0era); BTOPUIHBIX
MPOBOCIIAIUTENBHBIX LUTOKHHOB (XEMOKHHOB), LINTOKHHOB, PETYJIHPYIOMUX CIEeUU(PUISCKUN
UMMYHHBIH OTBET, mpeamoutuTenpHo 1L-2; u KOMOMHALWI NepedrcIeHHOro. YKa3aHHas
UMMYHOMOJAYJIALUSA MPEANOUYTUTEIbHO BKJIKOYAeT MOAYJISALNIO, NPEANOUYTUTENbHO CHIDKEHHE
SKCIIPECCHH MO MEHbIIEH Mepe OAHOrO UTOKUHA, BeiOpanHoro u3 IL-13, IL-10, IL-8, TSLP u
X KOMOWHAITHIA.

B  oToif  cBs3M  HEOOXOOMMO ~ OTMETUTh,  4YTO  LMTOKUHBI  SIBJSIFOTCS
HEAHTUTCHCTIEN(PUUECKUMH  TIOJUMENTUAHBIMA ~ MEIUaTOpaMH,  JeHCTBYIOIIMMH  Kak
KOMMYHMKAIIMUOHHbIE CUTHAJbl MEXy KJIETKAMU UMMYHHOM CHCTEMbI U MEXAY MOCIEAHUMU U
pa3sHbIMH OpraHamMu M TKaHAMU. LIUTOKUHBI NPOAYLUPYIOTCS Pa3JUYHBIMU THUIAMM KIETOK, U
nociie BBICBOOOXKIEHHMS B OpPraHU3ME OHH HHIYLUPYIOT cHenuuyeckne peakuuud B
Onusnexamux KieTkax (mapakpuHHbIH 3(Q(eKT), B APYrux, OUeHb NAJEKO JISKAIUX, KJIeTKax
(oHOmokpuHHBIN 3(¢dekT) mnm B KieTkax, KOTOpble co3mainu Hx (ayTokpuHHbIH 3¢¢dekT). B

YaCTHOCTH, LUTOKWUHBI, TMPOAYHHUPYEMBIC KIICTKAMHU I/IMMYHHOI\/'I CHCTCMbI, TaKHE KakK
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UHTEPJICHKUHBI U XEMOKHHBI,  WIPalOT (PYHIAMEHTaJbHYIO POJIb B PETYJIMPOBAHUU H
AKTUBUPOBAHNM MEXaHM3MOB 3aIUThl YEJOBEKA U B BOCHAJIUTEIBbHBIX Iporeccax. CroxkHas
CeTh LIUTOKUHOB MO IEPIKUBAET Oamanc MEXIY NPOBOCTIAJUTEIBHBIMU u
AHTHBOCHIAJIIUTENIbHBIMU  AeHCTBUAMHU.  JlucOamaHc  MEXOy  NPOBOCHANUTENBbHBIMA |
AHTHBOCHAJIIUTENIbHBIMH LIUTOKMHAMH, a TaKXe HEKOHTPOJHpyeMasl MPOAYKLUHUS LUTOKHHOB,
MOJKET MPHUBECTH K 3a00JEBAHUSM BOCMAIUTENBHOIO THIA, AJUIEPTHSIM WJIH ayTOUMMYHHBIM
natoyiorusiMm. TSLP (Tumuueckuii CTpoMaibHBIN JTUM(OMO3THH) MpencTasisieT cobol Oenok,
OTHOCSIIIMICS K CEMENHCTBY LIMTOKUHOB: OH UIPAeT BAXKHYKO POJIb B CO3peBaHUM nomyysauuil T-
KJIETOK, AKTUBUPYsS aHTUTeHINpe3eHTupyromue kiuerku. TSLP mponymupyercs, TraBHbIM
00pa3oM, HEreMONMO3THYECKHMHM KJIETKaAMH, TAKUMH Kak (uOpoOIacThl, STUTEIHATBHBIEC KIETKH
U pPa3NUYHble BUABI CTPOMAJBHBIX KIETOK, M €ro SKCIpecCcHuss CBsi3aHa CO MHOTHUMH
NATOJIOTMYECKHIMH COCTOSTHUSIMH, BKJIFOYasl aCTMy, BOCIAJHTEIbHBIA apTPUT, ATONMHYECKHI
IEPMATHT, 3K3eMY, S03UHO(UIIBHBIN 330(paruT u APyrue ajsiepruuecKue COCTOSHHSL.

B uwactHOCTH, 3a8BUTENb IOKA3AJ, YTO, KOTZIa KEPATHHOLIMTHI MOABEPrarOTCs ACHCTBHIO

NpOOMOTHKOB, TO MOCJIETHHE CIIOCOOHBI MPOSBISAT MMMYHOMOIYJHPYIOIIEe AeHCTBUE,
YTO OYEBUAHO M3 OLICHKH aHAJIM30B HA ONpEAeNieHNe IUTOKMHOB B KJIETOYHOM CyrnepHaTanTe. B
4aCTHOCTH, Habmonanock cHrkenue skcrapeccuu [L13, IL10 u IL8 mox neficTBueM OTAENBHBIX
NpOOMOTHYECKMX IITAMMOB, B 4YacTHOCTH, wmTamma L. paracasei LPC-SO01. 3Oddexr
CHEP’KUBAHUS SKCIPECCHU LIUTOKHMHOB CTAHOBHWICS O0Jiee OUYEBHUIHBIM TOCIE CTUMYJISILIUU
KepaTHHOLUTOB Jiunonojucaxapugom (LPS).

Uro xacaercs TSLP (Tumuueckuii cTpoMalbHBIH JIUM(QOIIOSTHH), TO KOHTAKT C
NpoOMOTHKAMU OTpeneNsieT CHIDKEHHE OKCIPECCHH 3TOr0 HHAWKATOpAa IO CPAaBHEHHIO C
UCXOITHOM 3Kcrpeccueil  (KepaTWHOLMTOB, HE CTUMYJIHPOBAHHBIX MNpoOnoTHKOM). LPS-
NPEACTUMYJISILUS KEpPaTUHOLMTOB HE NpPHUBOAMWIA K NOBbIIEeHHIO ypoBHedl TLSP: storo u
CJIEIOBAJI0 OKMIATh, IIOCKOJBKY HW3BECTHO, YTO JpPYrHe MOJIEKYJbl SIBISIFOTCS OoJee
crumysupyromumMu st Toll-mogo6uex peuentopos LPS. IlpoOuotndeckne mraMMbl — 1O
OTIENIbHOCTH U B BHJIE CMECH — Nokaszanu ceds Oosee 3 (PpeKTHBHBIMU B BBI3BIBAHUU YKCIIPECCHU
3TOro WHAMKaTopa. MHAMKATOp TPEACTaBISIET 3HAYUTENbHBIH HWHTEPEC, IIOCKOJbKY OH
CBEPXIKCIIPECCUPYETCS MTPU HEKOTOPBIX MATOJOTHAX KOXKH, TAKUX KaK aTONMUYECKUH AEPMATHUT.
Kpome TOro, 3TOT UIMTOKHH CYMTAETCS KJIFOUEBbIM MEIHATOPOM Ha (DYHKIMOHAJIBHOW IpaHULe
paszerna MeXxny KepaTUHOLMTAMH U ACHIPUTHBIMU KJIETKAMH.

CornacHo NPeAnOYTUTENILHOMY aCMeKTy U300peTeHHsT KOMITO3ULUS MOYKET IPUMEHSIThCS
B IIPOLIECCAX 3AKUBIICHHS PaH W/MIIH PE3NUTENN3ALNH, W/ HIN pyOLIeBaHUS MOBPEKAEHHONW KOXKH

W/WJTH KOXKH, TIOPAKEHHOM 3200 IeBaHUSIMH.
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Takum  oOpa3oM, JfmaHHBIE  UYETKO YKa3bIBAIOT HA TO, YTO MPOOMOTHKH, B
YaCTHOCTH, TECTHPYEMbIe INTAMMBI CIMOCOOHBI OKa3bIBaTh MPOTHBOBOCIAJIHUTENBHOE H/HIIH
MMMYHOMOJYJIUPYIOLee AeHCTBUE HA KEPATUHOLIUTHI U, TEM CaMbIM, Ha KOXY.

B nenoM, ¢ y4éTOM ONMUCAHHOTO 3/1€Ch AEHCTBHUS, KOMITO3UIIMIO HA OCHOBE IPOOHOTHKOB,
PaCKPBIBAEMYIO 3/1€Ch, MOKHO MCIIOJIb30BATh Il BOCCTAHOBJICHUs OajlaHCa MUKPOOUOTBI KOKH.

B kxoHTekcTe HacTOsIIEero M300peTeHus “Koka~ O3Ha4yaeT MePBYIO JIMHUIO 3aIUThI OT
BHEUIHE! Ccpeapl, B YaCTHOCTH, 3Ta 3allUTa peau3yercs 3a CUET NeiCTBUS KepaTUHOLUTOB,
paccesTHHBIX B HAPY)KHOM CJIO€ KOXH (SMUAEPMHC), II€ OHU MOTYT HMHAYLUPOBATH CEKPELUIO
LIUTOKWHOB M XEMOKHHOB /JIs1 TIepefadydl CHUrHajla TPEBOTM B 0Oojiee TIyOOKHE CIIOU KOXKH,
reHepupys, TeM CaMblM, OTBETHYIO BOCHAJMTENBHYIO peakLuio. B mpouecce cBoero pasBurus
KEPAaTUHOLIUTHI MUTPHPYIOT U3 OoJiee TIyOOKHX CIIOEB B OoJiee OJIM3KHE K MOBEPXHOCTH CJIOH C
HapacTarolIUM OTJIOKEHUEM KepaTHHA, KOTOpbIM OTBETCTBEHEH 3a 3alllUTHOE AEWCTBUE IO
OTHOLICHMIO K HIDKEJIEIKALIUM KJIETKaM.

B koHTekcre Hacrosmero u300peTeHHs ‘CTapeHHe KOXKM & ~ O3HAYaeT ITOJHOCTHIO
€CTeCTBeHHbIH M Hen30ekKHbIH (DU3UOJOTHYECKUI TPOIECC, KOTOPBIA MPOUCXOIUT Y BCEX
uHANBUAYYyMOB. C TeueHHEeM BPEMEHM KOXKa IOABEpraercsi CTPYKTYPHBIM H3MEHEHUsIM,
BBI3BIBAEMBIM DPSIOM (DAaKTOPOB PA3IMYHOIO MPOUCXOKACHUS, KOTOpPbIE CIYKaT MPUYUHON
MOTEepHU BJard KOXKeW, MOSIBJIEHMsI MEJKUX MOPIIUH, MOTEpPH 3JaCTUYHOCTH, TMIIepKepaTro3a U
00pa3oBaHusl THIEPIUTMEHTHPOBAHHBIX ISITEH, HA3bIBAEMBIX “BO3PACTHBIMU IISITHAMU .

VYKa3zaHHOE CTapeHHe TMPEeNnoYTHTEIbHO MOXKET OBITb BHYTPEHHUM — HIIH
XPOHOJIOTHYECKUM — CTapeHUeM, KOTOPOE B 3HAUUTEIBHON Mepe 3aBICHUT OT M'€HETHYECKHX (UK
BHYTPEHHUX) (aKTOPOB. AJIBTEPHATUBHO, YKA3aHHOE CTapEHHE KOXXH MOKET ObIThb BHELIHUM
CTapeHHEM — HJIU CTapEHUEM, BbI3bIBAEMBIM (PaKTOPAMH OKPYKAIOIIEH Cpenbl, T.€. BbI3BIBACTCS
BHEIIIHUMU (pakTopamu.

Boo0bie roBopsi, BHyTpeHHee cTapeHue 0ObIMHO HauuHaeTcs mociie 25 ner. OHo 0OBIYHO
BKJIFOYAET Ps7l U3MEHEHHH, KOTOpble B OOJIBIIMHCTBE CIy4aeB MPUBOAAT K UCTOHYCHUIO W/WIH
HU3MEHEHHUIO CTPYKTYPhI KOXKU.

BremHee crapeHue MNpEANOYTUTENIBHO BbI3bIBAETCS ArPECCUBHBIM  BO3JEHCTBHEM
BHEIIIHUX areHTOB /WU (DAaKTOPOB OKPY’KAIOINEH Cpeabl, MPEANOYTHTEIbHO BBIOPAHHBIX U3
Y®-nznydyenuss (OTBETCTBEHHOTO 3a (poTOCTapeHHe), KypeHHs CHraper, 3J0ynorpedieHus
aJKOToJIeM, 3arpsi3HEHHOCTH, IIOCTOSIHHOTO KOHTaKTa C pa3JpakalollUMM BeleCTBAMH U

KOMOWHAIMHA MePEeYHCISHHOTO.

IToBpexneHue KOXH WWIN TIOCIEACTBHS, CBSI3aHHbIE C BO3neicTBUeM Y P-U3nmydeHus,

NPEANOYTUTENBHO BBIOPAHBI W3 3PUTEMbI, NMUIMEHTALMH, Keparo3a, THIEPKepaTosa,

MOKPACHEHUA KOXKH, 3arapa, OKOroB, akTHHUYICCKOTO (I)OTOCTapeHI/IH WM COJIHEYHOT'O 3J1aCTO34,
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KOPTUKAJIBHOH KaTapakThl, NTEPUTHsl, PeaKTUBALUU OpaJIbHOTO repreca,
NOBPEXKICHUS KOXK JHOOOH TPUPOABL, MPEATIOYTHTEIHHO NOBpEeXXACHUs ry0 w/wmm
KOHBIOHKTHBBI, MEJIAHOMbI KOJKH, TUIOCKOKJIETOYHOTO paka KOXKH, 0a3aJbHO-KJIETOUHOTO PaKa,
IUIOCKOKJIETOYHOTO  paka pPOTOBWIBI WJM KOHBIOHKTUBBI, W/WJIWM KOMOWHAIWHA, W/ Win
OCJIO’KHEHUH, W/UJTH MOCIENCTBUI MEPEUUCIEHHOTO.

B koHTeKcTe HacToALIero N300peTeHUs “BOCCTAHOBIIEHNE OalaHCa MHUKPOOUOTBI KOXKH
O3Ha4yaeT BOCCTAHOBJICHHE KAa4YE€CTBEHHOTO M KOJWYECTBEHHOTO (PH3HOJOrHMYECKOrO COCTaBa
MUKPOOHOTBI KOKH, TTIOHUMAEeMOro Kak BeCh HabOp MHUKPOOPraHM3MOB, MPUCYTCTBYIOIIHMX Ha
KOK€, U BOCCTAHOBJIEHUS], TEM CaMbIM, (PU3HOJIOTHUECKON KOKHONH MUKPOOHOM SKOJIOTHH.

B koHTekcTe HacToOsEro M300peTeHus “TPOBepOYHOE (KOHTPOJBHOE) 3apakeHue
O3HauaeT JEOOOH SKCIEePUMEHTANBbHbIM TECT Wi MNpoly, MM HCIbITAHHE, BKIOYAIOIIEe
3apakeHHe MHKPOOPraHM3MaMM pPAa3JIMYHbIX BHIOB M MOCIEOYIOUIYIO OIEHKY H3MEHEHUH
MUKpPOOHOH Harpy3kw, OOBIMHO NyTEM TMOACUETa YaIIEYHbIM METOAOM KOJIHMYECTBA >KMBBIX
MUKPOOPIraHU3MOB Uepe3 ONPeNeTIEHHbIE HHTEPBAIbI BPEMEHH.

B koHTekcTe HacTosimero wu3oOpeTeHHs “TPOOMOTHKK  COTJIACHO OMpPENeIeHHIO,
npennoskeHHoMy @PAO/BO3, o3HauatoT: “YKuBble MUKPOOPTaHU3MBL, KOTOPBIE TIPH NPUEME HX B
AJIeKBaTHBIX KOJIMYECTBAX OKA3bIBAIOT OJIArOTMPUSITHOE BIMSHUE HA 3J0POBbE XO3sTMHA .
Jpyrumu cioBam#, NPOOHOTHUKH — 3TO MHKPOOPTAaHU3MBI, KOTOpbIE, OyAydYM B3SITBIMH B
MOIXOAALINX KOJIMYECTBAX, IOKA3bIBAIOT CIIOCOOHOCTb K TPOSIBIEHHIO (PYHKIUH, KOTOpBIE
TIOJIE3HBI JIs1 OpraHu3Ma.

VYKa3zaHHbIE ~ MHUKPOOPTaHU3MBI MPENNOYTHTEIbHO BBIOpaHbI M3 OakTepwii, rpuooB,
APOsKIKeH 1 KOMOMHAIMN TIePEUNCIIEHHOTO.

CornacHO NpeanoYTUTEILHOMY acleKTy U300peTeHus: OaKTepUN OTHOCATCS 1O MEHBIIIEH
Mepe K OAHOMY poay, BbIOpaHHOMY w3 Lactobacillus, Bifidobacterium, Bacillus,
Propionibacterium, Streptococcus, Lactococcus, Aerococcus wn Enterococcus. bonee
NPEANOYTUTENBHO OaKTepUH OTHOCSTCS K pony Lactobacillus.

CornmacHo ApyroMy NpEANOYTUTENPHOMY —acCleKTy H300peTeHuss OakTepuu pona

Lactobacillus oTHOcATCS MO MEHBbIIEH Mepe K OJHOMY BHIY, BBIOPAHHOMY W3
Lactobacillus paracasei, Lactobacillus acidophilus, Lactobacillus amylolyticus, Lactobacillus
amylovorus, Lactobacillus — alimentarius, Lactobacillus —aviaries, Lactobacillus brevis,
Lactobacillus  buchneri, Lactobacillus casei, Lactobacillus cellobiosus, Lactobacillus
coryniformis, Lactobacillus crispatus, Lactobacillus curvatus, Lactobacillus delbrueckii,
Lactobacillus farciminis, Lactobacillus fermentum, Lactobacillus gallinarum, Lactobacillus
gasseri, Lactobacillus helveticus, Lactobacillus hilgardii, Lactobacillus johnsonii, Lactobacillus

kefiranofaciens, Lactobacillus kefiri, Lactobacillus mucosae, Lactobacillus panis, Lactobacillus
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collinoides,  Lactobacillus  paraplantarum, Lactobacillus pentosus, Lactobacillus
plantarum, Lactobacillus pontis, Lactobacillus reuteri, Lactobacillus rhamnosus, Lactobacillus
sakei, Lactobacillus salivarius, Lactobacillus sanfranciscensis v nx KOMOWHAIWA.

Bonee mpenmoururensHbiMu siBIsitOTCS Lactobacillus suna Lactobacillus paracasei,
npeAnouTUTeNbHO — mWtamMm  Lactobacillus paracasei DG® CCNCM 1-1572 w/umu mramMm
Lactobacillus paracasei LPC-S01.

Ob6a mramMma ObuM BblAENEHBI W aAenoHupoBaHbl kommnanmeln SOFAR Sp A, B
YaCTHOCTH, OaKTepuaibHbIii mTamm Lactobacillus paracasei DG® 6bln IemoHHPOBaH B
Harmonansroit komekunu KyibsTyp Mukpooprannsmos (CNCM) Uucturyra [Tacrepa (ITapnx)
05.05.1995 r. ¢ HomepoMm nenozuta CNCM 1-1572. IlltamMm nepBOoHa4aibHO ObUT Ha3BaH
Lactobacillus casei DG ssp. casei.

baxrepuanpubiii mramm Lactobacillus paracasei LPC-S01 6b11 nenonnposan B DSMZ ¢
HoMepoM noctynia DSM26760.

Yka3aHHbIE IITAMMbI OCOOEHHO 3(PEKTHBHBI B OIMMCAHHBIX 31€Ch CIyYasx MPUMEHEHHUS,
€CIM OHM HCHOJB3YIOTCS B accouuanuu (CooOmecTBe) W/HIM KOMOMHALIMY, MPH 3TOM OHHU
NEHCTBUTENbHO TIOKA3bIBAIOT aAUTHBHBINA W/WJIH CHHEPTETHUECKUM 3P PeKT.

CornacHo emié OAHOMY MPENNOYTHTEIPHOMY acleKTy Hu300pereHus: Oakrepuu pona
Bifidobacterium oTHOCSTCA IO MEHBILIEH Mepe K ONHOMY BUAY, BblOpaHHOMY u3 B. animalis, B.
bifidum, B. breve, B. infantis, B. longum, B. adolescentis, B. catenulatum, B. angulatum, B.
asteroides, B. bourn, B. choerinum, B. coryneforme, B. cuniculi, B. denticolens, B. dentium, B.
gallicum, B. gallinarum, B. indicum, B. inopinatum, B. lactis, B. magnum, B. merycicum, B.
minimum, B. pseudocatenulatum, B. pseudolongum, B. pullorum, B. ruminantium, B. saeculare,
B. subtile, B. thermacidophilum, B. thermophilum wn B. tsurumiense;, 6onee NPeANOYTUTENHEHO
BbIOpanHoMmy w3 Bacillus clausii, Bacillus subtilis, Bacillus coagulans, Bacillus megaterium,
Bacillus halodurans, Bacillus thuringiensis, Bacillus insolitus w Bacillus marinus.

CornmacHo JApyroMy MpeanoyYTHTEIbHOMY AaclekTy u3o0pereHus Oakrepuu poja
Propionibacterium OTHOCATCS IO MEHBIIEH Mepe K OJHOMY BUAY, BBIOpaHHOMY U3 P. shermanii,
P. acnes, P. australiense, P. avidum, P. cyclohexanicum, P. freudenreichii, P. granulosum, P.
Jensenii, P. microaerophilum, P. propionicum w P. thoenii.

CornacHo emé OOHOMY TMPENNOYTHTEILHOMY acleKTy u300peTeHusi OakTepuu pona
Streptococcus OTHOCATCSI IO MEHBbLIEH Mepe K OIHOMY BHUAY, BBIOpAaHHOMY U3 Streptococcus
thermophilus, Streptococcus salivarius, Streptococcus agalactiae, Streptococcus anginosus,
Streptococcus bovis, Streptococcus canis, Streptococcus constellatus, Streptococcus downei,
Streptococcus  dysgalactiae, Streptococcus equinus, Streptococcus ferus, Streptococcus

infantarius, Streptococcus iniae, Streptococcus intermedius, Streptococcus milleri, Streptococcus
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mitis, Streptococcus mutans, Streptococcus oralis, Streptococcus orisratti, Streptococcus
parasanguinis, Streptococcus — peroris, Streptococcus ~ pneumoniae, Streptococcus
pseudopneumoniae, Streptococcus pyogenes, Streptococcus ratti, Streptococcus tigurinus,
Streptococcus sanguinis, Streptococcus sobrinus, Streptococcus suis, Streptococcus uberis,
Streptococcus vestibularis, Streptococcus viridans n Streptococcus zooepidemicus.

CornmacHo JApyroMy MpeanoyYTHTEIbHOMY AaclekTy u3o0pereHus Oakrepuu poja
Lactococcus OTHOCATCS TIO MEHBLIEH Mepe K OJHOMY BUAY, BBIOpaHHOMY U3 L. chungangensis,
L. formosensis, L. fujiensis, L. garvieae, L. lactis, L. piscium, L. plantarum, L. raffinolactis n L.
faiwanensis.

CornacHo emé OOHOMY TMPENNOYTHTEILHOMY acleKTy u300peTeHusi OakTepuu pona
Aerococcus OTHOCATCS TIO MeHbIIEH Mepe K ONHOMY BHUAY, BbIOpaHHOMY U3 A. urinae, A.
sanguinicola, A. christensenii, A. suis, A. urinaeequi n A. urinaehominis.

CornacHo cnenyroIiieMy MNpPeArnoYTUTEIbHOMY acleKTy u300pereHusi OakTepuu pona
Enterococcus OTHOCATCS IO MEHBIIEH Mepe K OIHOMY BUAY, BbIOpaHHOMY U3 Fnferococcus
avium, FEnterococcus durans, Enterococcus faecalis, Enterococcus faecium, FEnterococcus
gallinarum, Enterococcus haemoperoxidus, Enterococcus hirae, Enterococcus malodoratus,
Enterococcus moraviensis, Enterococcus mundltii, Enterococcus pseudoavium, Enterococcus
raffinosus n Enterococcus solitarius.

CornacHo ApPYroMy MpeanoyYTHTEIbHOMY acCHeKTy HW300pPETeHHs APOKIKH OTHOCATCS K
pony Saccharomyces, Oojiee MPEANOYTUTENILHO — K BHIaM Saccharomyces cerevisiae w/vnu
Saccharomyces boulardii.

MHEKPOOPraHH3MbI — TIPEANOYTUTENLHO OaKTepHanbHeli mTamMM L. casei DG® w/umm
OakrepuanbHblil TamMm Lactobacillus paracasei LPC-S01 — npeanodTuTenbHO UCHOIB3YIOTCS
JKUBBIMH, T.€. UCTIOJB3YIOTCS KaK MPOOHOTHKH.

AJNBTEPHATUBHO, MUKPOOPTAHU3MBI, TIPEATIOUTUTENbHO OaKTepHaIbHBIN IWTaMM L. casei
DG® w/unu OGakrepuanbHbIi mTamm Lactobacillus paracasei LPC-S01 — wucmomib3yroTcs
MEPTBBIMH WJIM TUHIAIN3HPOBAHHBIMH (T.€. MOJBEPTHYTBIMU APOOHON CTEPHIIN3ALUN TEKYUYUM
napom).

B cnenmyromem BapuaHTe  OCYIIECTBICHHMS  H300pETEHHs]  MHKPOOPTaHHM3MBI —

TIPEANOYTUTENBHO OaKTepUanbHbIil mTamm L. casei DG® u/unu 6akTepuanbHbIH MTAMM
Lactobacillus paracasei LPC-S01 — ucnonp3yroTcss B BHIE JH3aTa W/HIN 3KCTPAKTa, T.€. OHU
UCTIOJIB3YIOTCST KaK MapanpoOUOTHK. AJBTEPHATHBHO, MHUKPOOPTaHHU3MbI — MPEANIOYTUTEIHHO
OakrepuanpHblil TaMM L. casei DG® w/unu OaxrepuanbHblii mitamm Lactobacillus paracasei
LPC-S01 — ncnone3yroTcst B BUAe OakTepHAIbHBIX MPOAYKTOB, CYIEPHATAHTOB, MPOU3BOIHBIX,

NpEeATIOYTUTECIIBHO 6aKTepI/IaJ'IbeIX MPOU3BOAHDBIX, npeaAnOYTHUTECIIBHO MeTa6OJ'II/ITOB;



10

METa0ONIECKUX OMONPOAYKTOB, MOCTOMOTHKOB, KJIETOYHBIX OOOJIOYEK W
KOMIIOHEHTOB ~ NEPEYHCIICHHOrO, 3K30MOJHMCAXapuIOB WJIU COENWHEHHH, COJep Kallux
UMMYHOT€HHbIE KOMIIOHEHTBI, MTPEANOYTHTENBHO BBIOPAHHBIE U3 PUOOCOM U TIIMKONPOTEHHOB,
NPOM3BOIHBIX HMMYHOCTHMYJIAITOPOB, TAaKUX KaK TJIOKAaHbl W JAPYrHe IOJHCaXapHIbl,
JUTMOTIONNCAXAPHUIBI U JTI0O0H KOMIIOHEHT CYNEPHATAHTA.

B GonbpiinHCTBE ciiydaeB yKa3aHHBIE MUKPOOPTAHH3MbI UCTIONB3YIOTCS 10 OTAEIBHOCTH
WINA B BUJE KOMOWHAIMHA MUKPOOPTraHMU3MOB (M KOHCOPLIMYMOB) JIFOOBIX BUIOB, YKa3aHHBIX B
QPS (KpanmuguuupoBaHHasi Npe3yMInus Oe30MacHOCTH) CMUCke EBPOMENcKoro ympaBieHUs
6e3omacHoCcTH nuUIeBbIX MpoaykToB (EFSA).

B mobom ciydae KOMIIO3ULMS MO H30OPETEHUI0 MOXKET COAepkKaTh J0OOH BUA
MUKPOOPraHHW3MOB, B YAaCTHOCTH, OakTepuu, TMOKasbBaloImue mnpodnoTudeckue sdpdext/
/meficTBue/QYHKIMIO, W/WIHM MUKPOOPTAHU3MBI, KaK OMPENENICHO BBIIIE, MPEANOUYTHUTEIBHO
OakTepuH, KOTOpbIE CIOCOOHBI CTAOMIIBHO KOJOHH3UPOBATh KOXKY, KHIIEYHUK W/ Ipyrue
4acTH Tejla, OTOMpas NPOCTPAHCTBO Yy MATOTEHHBIX MHUKPOOPTaHM3MOB/OakTepuil w/mim
HanpsmMyro Oopsick ¢ HUMHU. KocMeTnueckasi KOMIO3UIUS W/ WA KOMIIO3HLIUS JUI1 MEIUIIMHCKUX
Henell, Kak ONHMCAHO BBILIE, MPEANOYTUTENHO CONEPKUT KOMOWHALMIO OINMCAHHBIX BBILIE
IITAMMOB C APYTUMH MHKPOOPTraHM3MaMH, KaK OTIMCAHO BBIIIE, PEATIOUYTUTENEHO BEIOPAHHBIMU
u3 Oakrepwuii, TpuOOB, OPOXIKEH U UX KOMOWHAITHHN.

MuKpoOpraHu3Mbl, TPEANOYTUTENILHO OaKTepHH, MNPHUCYTCTBYIOT B MHHHUMAJIBHOM
KOJINYECTBE, TOCTATOYHOM JJIs1 00eCreueHus] BpeMEHHON KOJOHU3ALUH KOXKH, KHIIEUHUKA W/ UITH
JPYrHX YacTell Tema. YKa3aHHOE KOJUYECTBO MPEANOYTUTENLHO Bapbupyercs oT 10° mo 10!
eIMHULl MHKPOOPTaHM3MOB, Oojee mpeamoututeabHo — oT 10° gmo  10°  enunun
MUKPOOPIraHHU3MOB, TPUYEM YKa3aHHOE KOJIMYECTBO NPEANOYTHTEIBHO MPEACTaBIsIET COOOM
KOJIMYECTBO/03Y/CYTKHU (€KEeTHEBHO).

KoMmo3nnust TONOJHUTENBHO CONEPKUT BCIIOMOTATENbHBbIE BEIeCTBAa (IKCLUITUEHTHI)
W/WIIA IOTIOJIHUTENbHBIE (hapMaleBTHUECKU PUEMIIEMbIE BEIECTBA H/UIIH HOCUTEINH.

Kommno3nnmst mo HacrosimeMy HW300pETeHHIO MPEANOYTHTEIbHO COAEPIKUT TaKxKe
BEIIEeCTBO, BbIOpaHHOe u3 1uasMbl, PRP (Goraroit TpomOormmramu miasMbel  KpOBH),
3QKUBISIIOIIAX ~ BEINECTB,  PESMUTENU3UPYIOIIUX  BEIIEeCTB, CMAYHMBAIOIIUX  areHTOB,
VBIQKHSIOIIUX ~ areHTOB, CMSYalolIUX areHToB, aICOpPOEHTOB, AaHAJIBIETHYECKHX |
($1e6OTOHMYECKNX areHTOB, MPOTHBOBOCHAJUTENBHBIX CPEACTB, MBIIICYHBIX PEAKCAHTOB,
MENTUIHbIX W/WUId OENKOBBIX  BEINECTB, W/WIM OENKOB, TaKMX KaK KOJUIareH; BEIIECTB,
OTHOCSILITUXCS] K COENMHUTENbHON TKAHH, TAKUX KaK IMKO3aMHHOTJIMKAHBI, MPENMOYTHTEIbHO —

XOHAPOUTHHA CyJb(ar, W/uin KOMOUHALMHA NEPEIUCICHHOTO.
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B opHOM BapmaHTe OCYIIECTBICHHMS HACTOSIIETO  M300pPETeHHsT  HM3rOTOBJIEHHAS
KOMIIO3ULIUS TIPEAHA3HAYEHA IPEAIIOYTUTENBHO ISl MECTHOTO MIPUMEHEHHS MTPEATIOYTUTENBHO B
BUAE KpeMma, reiis, Macia, SMYJbCHH, CIPEEeB, MapJIeBbIX TAMIIOHOB, MaTdell (Tuiacteipeii),
MOBSI30K, JIOCBOHOB, MYCCOB, Ma3eH, MacT WJIM JKUIKUX COCTABOB, B KOTOPbIE KOMIO3HMLIUS
NPEANOYTUTENBHO NOOABIISETCS] HEMOCPEICTBEHHO Mepe]] HAHECEHNEM Ha KOXKY.

B opgHOM BapmaHTe OCYLIECTBIIEHHsS] HACTOALIETO HM300pPETEHHsT  KOMIIO3UIUS
UCTIOJIB3YETCS JUIS TPAHCIUIAHTAMA MUKPOOHOTHI KOKH. B KOHTEKCTE HacTosmero n3o0peTenus
TPAHCIUTAHTALMST KOXXHOH MHKPOOHOTBI O3HAa4YaeT BBEACHHE, MPENNOUYTHTEIBHO MECTHOE,
MUKpPOOHOTBI KOXH (WM €€ YacTh) 300POBBIX CYOBEKTOB, HE CTPAJArOIIUX KOXKHBIMH
3a00JIeBAaHUSIMH, TSI BOCCTAHOBJIEHUS MPABHIIBHOTO OajlaHCca M, TEM CaMbIM, JIEYeHUs TucOno3a,
KOTOPBI MOXET MpPHUCYTCTBOBaThb. Jlisi STuUX wenell KOMIO3WLUSA 1O H300pETeHHI0
NPEANOYTUTENBHO COAEPKUT OaKTEpHUH, MPEANOYTUTENbHO OaKTepHabHBIN MmTaMMm L. casei
DG® w/unu 6akrepuanbHeii mramm Lactobacillus paracasei LPC-S01, 1 HeoOs3aTeNIbHO TaKiKe
rpulbl, BUPYCBHI, MENTHABI, OENKOBblE W/WIM TENTHAHbIE BEIIECTBA, YIJIEBOABI, BHTAMHHBI,
MUKPO3JIEMEHTBI MU JIF0OOE APYroe BeIleCTBO, XapaKTePH3YoIee MUKPOOHUOTY KOXKHU H/HIIH
apyrux dacreit Tena. g Takux nesel ykazaHHas KOMIO3ULIUS MPEATIOYTUTENbHO MPUMEHSETCS
B KOMOWHAIIMM C aMUHOKHCIIOTAMH, NO00aBKaMH, BUTAMHHAMH, MUKPO3JIEMEHTAMHU, TAKUMH KaK
IUHK W CEJeH, MaKpo- U MHUKPOHYTPUEHTaMH, (epMeHTaMu W NpeOUOTHYECKIMHU
BelecTBamMy, TakuMu Kak Qpykroonurocaxapuasl (FOS), ramakroonurocaxapuasl (GOS),
UHYJIMH, TyapoBas KameIb, W/WIM KOMOMHALMSAMH TepeduciieHHoro. B omHOM BapuaHTe
OCYILIECTBIIEHUsS] HACTOSIEr0 H300PETEHHsT HM3TOTOBJISIETCS KOMITO3WULHS U MEPOPabHOTO
npuéMa TPEeNroYTHTENbHO B BHIE TBEPAOTO COCTAaBa, NPEANOYTHUTENLHO B BHAE IHIIOJb,
Kamncysi, TaONeTOK, TPaHyJUPOBAHHOIO TMOPOIIKA, KamcyJl ¢ TBEPHOH  0OOJIOUKOH,
PaCTBOPSIOLINXCS BO PTY IPaHYJ, Calle WM MaCTUIIOK.

AJNBTEPHATUBHO, KOMITO3UIHMST H3TOTOBIISIETCS B BHIE KUIKOCTH, MPEATIOUYTHTEIBHO IS
NPUTOTOBIIEHUH AJI1 HEMEIUIEHHOTO TIpUéMa.

AJNbTEpPHATUBHO, KOMIIO3HLIUS UMEET (POpMy, CIIOCOOHYIO OKa3bIBATh MECTHOE JIEHCTBUE,
Harpumep, GopMy KJIM3MBI, KpeMa, Cripesi, Tefis, natda (TU1acTeIpsi), JIOCbOHOB, MyCCOB, Maseil,
NacT MM JKUAKUX COCTABOB, B KOTOpPbIE KOMITO3UIMSA TPENNOYTHTEIbHO J00aBIIsAETCS
HETIOCPEICTBEHHO TMepel HAHECEHNEM Ha KOXKY.

CornacHo NpeAnoOYTUTENEHOMY BapHAHTY OCYIIECTBIIEHHS H300PETEHHSI KOMITO3ULHS T10
n300pEeTEeHNI0 MPUMEHSETCS] B KOMOMHAIMM C aMHHOKHCIIOTaMH, NOOaBKaMH, BUTAMHHAMH,
MUKPOJJIEMEHTAMH, TAaKUMH KaK LHUHK W CEJIeH, MAaKpO-U MHUKPOHYTPUEHTaMH, (pepMeHTaMu
u/umn  npeOMOTHYEeCKMMH  BeleCTBaMU, TakuMu Kak (Qpykroonurocaxapunsl  (FOS),

ranakroosnurocaxapuabl (GOS), HHYJIHMH, TyapoBasi KaMeb HJIM KOMOMHALIUY MTePEUNCIEHHOTO.
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IHPUMEP

BaKTeDI/IaHbeIe MITaMMBbI 1 KJICTKH

Hzo0pererne NEMOHCTPUPYETCS C MOMOIIBIO MPUMEpPa, HMCIOJB3YIOLWIETO CAeNyomue
OaKkTepuaTbHBIC IIITAMMBI:

- L. casei DG® (Lactobacillus paracasei CNCM 1-1572)

- L. paracasei LPC-S01,

- L. casei DG® + L. paracasei LPC-S01 (cmech 1:1).

bakrepuanpHble IITAaMMBI KYJIBTUBUPOBAJIM B CEJIEKTUBHOW MHTATENBbHOW Cpene,
cocrosimieit u3 MRS (arapusosannas cpena, paspadorannas de Man, Rogosa, Sharpe), B Teuenue
16 gacoB mipu 37°C. Ilo mocTmwxeHnH cTalMOHAPHON (pasel pocta oTOMpanu oOpasisl OakTepui,
KOTOPBIH HCIIONIb30BAIM JJIs1 TECTOB. MX MpPOMBIBAIM HECKOJBKO pa3 (PU3HOIOTHYECKUM
pactBopoM ¢ docdarasim Oydepom (PBS) u uentpudyruposanu mist ynajaeHus orpaboTaHHON
KYJBTYpaJIbHOM cpenbl. FCronb30Baiy JKUBbIE KIETKH B CTALIMOHAPHON (paze pocTa, MOCKOIBbKY
UMEHHO B 3TOH (pa3e OakTepun HHAYLUPYIOT MEHbLTHI UMMYHHBIA OTBET.

Bce TecTbl, onMcaHHbIE HIKE, TPOBOINIH TPHIKIIBL.

B oskcmepuMeHTax HCMOJNB30BAIA HOPMAJbHbIE KEPATHHOLUTBI KOKHU YEJIOBEKa,
NOJIEPKUBAEMBIE B KYJIBTYPE C MOAXOISIIUMHI T00aBKAMH.

Propionibacterium acnes (P. acnes) CCUG 50865 (mpuobperénnsie m3 CCUG
(Konnexkuus kynpTyp, YHUBepcuTeT I éTebopra) Ky IbTUBHPOBaIX B TeueHue 16 yacos npu 37°C
Ha TIUTATENIbHOW MSICHOH cpene (KaK »KUAKOW, TaK W TBEPHOH), MPUTOTOBJIEHHOW COTJIACHO
MHCTPYKLMHU TOCTABIIMKA. 3aTe€M OMpPENesUIM KOHIEHTPALUUO OakTepuil criekTpodoToMeTpuen
CO CHATHEM NOKa3zaHuil mpu ontudeckoil motHocty (O.D.) 600 HM K UCTIOIB30BAJH IS TECTOB
Ha aJre3mio.

TecT Ha aATe3UI0 U 3apakeHNe KJIETOYHON IMHUH HATOr€HOM

Keparunonurs! BeiceBanu npu 37°C B atmocdepe ¢ 5 % CO2 B NyHKH IUIAHIIETOB IS
KYJbTUBHUPOBAHHS KJIETOK M OCTABJISIM JJISI POCTa A0 JOCTHIKEHUs KOH(IIOSHTHOCTH (T.€. 1O
obmero konudectsa npumepHo 10° k1erok). Hopma mocesa coctasuna 2,5%10° knetox/0,32 cm?

5 2
(T.e. moTHOCTE KieTok 7,8x10° kyieTok/cMm”). B xome skcrneprMeHTa cpeny yAalisuld, KIETKU
MPOMBIBAJIM CPEeNoH, He coaep:kamell aHTUOMOTHKA, a 3aTeM NOOaBIsIN OaKTepUH JJisl TECTOB,
KOTOPBIE MMPOBOAUIIICH B COOTBETCTBUH C PA3IMYHBIMU IIPOTOKOJIAMH, ONTMCAHHBIMHU HIKE.

1) AI[FGSI/UI MTaMMOB K KEPATHHOLIUTAM

ITocne ompeneneHuss KOJWYECTBA KEPATUHOLMTOB HA JIYHKY IUIaHIIeTa A00aBISIIH
mrammbl L. paracasei npu MOI (muoxectBenHocTs uHbekuun) 1:10 (10° knetok u 10° KOE
Oaxtepuii/nynky). IlItamMmbl TecTHpoBaiM B COOTHOMEHUU 1:1 Kak MO OTHENBHOCTH, TaK H B

KOMOUHALIUU.
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bakrepun ocTaBnAnM B KOHTakTe C KJeTkamu, nopanaep:kusaeMmbiMu npu 37°C, B
YCIOBHSIX ci1aboro BerpsixuBaHus Ha 60 muHyT. 110 OKOHUAHUHM MHKYOALIMU Cpeny yIaJsId, a
KJIETKH TIPOMBIBAIM CTEPHJIBHON Cpenod Ui yaalieHust OakTepwii, He NPHUKPENUBIINXCA K
MOHOCJIOIO KJIETOK.

Jlns pacyéra KONMYeCTBA MPUKPENUBIINXCS OaKTEPUH KIETKU OTHAENSIN U JIN3UPOBAIH U
MOJICUUTBIBATHN OAKTEPUU MYTEM MPOBEACHUS CYIPABUTAIBHOIO OKPALIUBAHMS TIOCHIE ITOCEBA HA
arapu3oBaHHy0 cpeny MRS.

2) Tect Ha UCKJIKYEHUE Are3uu

ITocne onpenenenus KOIMUECTBAa KEPATUHOLIUTOB B KAXKJIOM JIyHKE MJIaHIIETa ITaMMBbI L.
paracasei NOOABILTN K KJIETKAM B COOTHOIIEHHH 1:1 Kak 1Mo OTAENbHOCTH, TaK M B KOMOMHALH.

bakTepun ocTaBiIsLIN B KOHTAKTE C KJIeTKaMHU, noanepskuaeMbiMu npu 37°C, B yCIOBUAX
cnaboro BerpsixuBaHus Ha 60 muHyT. Ilo OkOHUaHMM MHKYOALMU Cpedy yIAJSIH, a KJIETKU
NPOMBIBAJIM CTEPHJIBHONW Cpenoil i yaalneHus OakTepHil, He MPHUKPENHMBIINXCS K MOHOCJOH
KJIETOK

3arem P. acnes (mpu MOI 1:10) mpuBoAMIM B KOHTAKT C KJIETKAMHU C TOCIEAYIOIIEH
unkybanueli B Teuenue 60 munyT npu 37°C. I1o okoOHUaHUU WHKYOALUU KYJIbTYPAITbHYIO CPEny
yIaJSUTA ¥ He TIPUKPETHUBLINECS OAKTEPUH YOAJSUTH MyTEM IPOMBIBAHHSI CTEPUIIBHON CpPenoi.

Jna pacuéra xonuuectBa F. acmes, NPUKPENUBIIUXCS K KEpPaTHMHOLUTAM, KJIETKH
OTHENSIN W JIU3UPOBAIN W TOACYUTHIBATIM OAaKTepUH MYTEM IPOBENCHHS CYNPaBUTAIbHOTO
OKpAIIMBAHUS MOCIIE MOCEBa Ha arap ¢ 5 % oBeubeil KPOBH B YCJIOBHUAX aHA3poOH03a B TECUCHHE
48-72 wacoB mpum 37°C. JIyHKHM C KEpPaTHMHOLMTAMH, KOTOpble HE HHKYOUPOBAIHUCH
NPeABAPUTENBHO CO INTaMMaMH L. paracasei, a ObUIM HWHOKYJIMPOBAaHBI TOJBKO F. acnes,
UCTIOJIB30BAIIM B KAYECTBE MOJIOKUTENBHOTO KOHTPOIIA anre3nn P. acnes ( KOHTPOJb anre3nn PF.
acnes), B TO BpeMs KakK JYHKH C KIETKaMH, KOTOpble He HHKYOMPOBAJINCh HH C KaKUMHU
OakTepHusMHU, UCTIONB30BAJH B KAUECTBE OTPHLATENIHOIO KOHTPOJIS (KOHTPOJIb CTEPHIIBHOCTH).

3) TecT Ha aAre3UOHHYIO KOHKYDEHLIMIO

ITocne ompeneneHUsT KOJIMYECTBA KEPATHHOLUTOB HA JIYHKY AOOABISUIM LITaMMBbI L.
paracasei (Kak MO OTHENBHOCTH, TaKk M B COOTHoueHuu 1:1) omHOBpeMeHHO ¢ P. acnes.
Bbakrepun nodasnsu npu obmert MOI 1:10 u B cooTHOIIEHNH MPOOHOTHK : maToreH = 1:1.

Bakrepun octaBismum B KOHTakre ¢ kierkamu mnpu 37°C B ycioBusiX claboro
BCTpsixuBaHus Ha 60 MuHYT. I1o OKOHYaHMN MHKYOAIMHU Cpeny YOI, a KIETKU MPOMBIBAIN
CTEPHJIbHOM Cpeno Al yaaieHus: OaKTepHii, He IPUKPENUBIINXCS K MOHOCJIOK KJIETOK.

Jna pacuéra konuuecTBa F. acnes, NPUKPENUBIINUXCA K KEPATUHOLUTAM, KJIETKH
OTHENSIN W JIU3UPOBAIN W TOACYUTHIBATIM OAaKTepUH MYTEM IPOBENCHHS CYNPaBUTAIbHOTO

OKpAallMBaHUS MOCJIe NMoceBa Ha arap ¢ S5 % OBeubeil KPOBHU B YCJIOBHSIX aHA3POOH03a B TEUCHHUE
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48-72 yacoB npu 37°C. JlyHKM C KepaTUHOLUTaMHY, VHOKYJIUPOBAaHHBIMU
TOJIBKO P. acnes, NCTIONB30BAIM B Ka4eCTBE MOJOKHUTEIBHOTO KOHTPOJIS (KOHTPOJIb aare3uu P.
acnes), B TO BpeMs Kak JYHKH C KJIETKaMH, KOTOPble HE WHKYOMpPOBAJIMCh HHU C KaKUMHU
OakTepHusMHU, UCTIONB30BAJH B KAUECTBE OTPHLATENIHOIO KOHTPOJIS (KOHTPOJIb CTEPHIIBHOCTH).

4) Tect Ha yIajeHUEe OPUKPENUBIIUXCS NATOTEHOB

ITocne ompeneneHus] KOJIMYECTBA KEPATHHOLIMTOB HA JIYHKY mobasnsim P. acnes (ripu
MOI 1:10).

BakTepun oCTaBIsIIM B KOHTAKTE C KJIETKAMU, oAAep:kuBaeMbIMu ripu 37°C, B yCIOBUAX
cnaboro BeTpsxuBanus Ha 60 MuHyT. 1o OkOHUaHNH MHKYOAIK Cpeny yIasuIi 1 OakTepuu, He
NPUKPENHBIINECS K MOHOCIOI KIIETOK, YAAJSUIH MyTEM MOBTOPHBIX MPOMBIBAHUH CTEPUIIBHOM

cpenoil.

3areM mTammel L. paracasei (Kak TO OTHENbHOCTH, TaK W B KOMOWHALMM TpU
cooTHomeHHH 1:1) OCTaBmsIM B KOHTaKTe C KJIETKaMH, mnojaepkuBaembiMu mpu 37°C, B
YCIOBHSIX ci1aboro BerpsixuBaHus Ha 60 muHyT. 110 OKOHUAHUHM MHKYOALIMU Cpeny yIaJsId, a
KJIETKH TIPOMBIBAIM CTEPHJIBHON Cpenod Ui yaalieHust OakTepwii, He NPHUKPENUBIINXCA K
MOHOCJIOIO KJIETOK.

Jna pacuéra xosuuecTBa P. acnes, TPUKPENMBIINXCS K KEPATHHOLMTAM, KIETKU

OTHENSAIN W JIU3UPOBAIM M TOACYUTHIBAIA  OAKTEepUHU MNYTEM  MPOBEACHUS
CYNPaBUTAIBHOTO OKpALIMBAHMUA TOCNE TOoceBa Ha arap ¢ 5 % oBeubell KPOBH B YCIOBHSIX
aHaspobmo3a B Teuenne 48-72 yacos npu 37°C.

Keparunouursl, oOpabotanHble P. acnes, NCNONb30BAIN B KAUECTBE IMOJOKUTEIBHOTO
KOHTPOJISt (KOHTPOJIb aare3uu P. acnes), B TO BpeMsl KaK KEPAaTHHOLMUTBI, KOTOpPble HE ObUIH
oOpaboTaHbl OaKTEPHSMH, HCIOIB30BAIN B KAa4€CTBE OTPHLATEIBHOTO KOHTPOJIS (KOHTPOJb
CTEPHIIBHOCTH).

TecTbl, mpoBeneHHBIE KAK HA OTAENBHBIX [ITAMMAaX B YHCTOM BHIE, TaK U Ha cMmecu 1:1,
MIOBTOPSIITH JBAKIBL.

1) Aaresust IuTaMMOB K KEPATUHOLIUTAM - Pe3vibTarsl

Pe3ynbraThl 3TOr0 TECTa MOKa3ajal CIIOCOOHOCTH MITAMMOB (B3STBIX OTAEIBHO, & TAKKE B
KOMOMHAIMK) K aire3uu K KepaTuHonuTaM. B wactHocT, mtamm L. casei DG® mokasan Gonee
BBICOKYIO CIIOCOOHOCTh K aire3nu K KepaTHHoLuTaM, 4deM mrtamm L. paracasei LPC-SO1.
IToaTomy anre3smoHHasi CiocOOHOCTh, HAOMFOAABIIASICS B CIyd4ae KOMOMHAIIUH [ITAMMOB, MOJKET

OBITH PUITHCAHA TIPETIONOKUTENLHO cofieiicTIo mTamma L. casei DG®.
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Tabnuma 1
Anresus (N° 6akrepuii — KOE/nynky)
L. casei DG* 139 x10* — 141 x 10°
L. paracasei SO1 18,2 x 10> — 21,8 x 10?
Cwmecn 1:1 98 x10? — 122 x 10?
Propionibacterium acnes 700 x 102 — 2000 x 102

- Tect Ha uckmOUeHNE aare3nu (MpeABapuTeNbHast 00paboTKa HYKapUOTHIECKUX KIIETOK

npoOUOTHKAMU H MOCIENYOMas HHKYOaus ¢ TaTOreHOM) - Pe3yibTathel

Kak oTmeuanoch BbIIIE, MOHOCJIOW KEPATWHOLMTOB CHa4aja BBOIMJIM B KOHTAKT C
npoOHOTHKAaMH, a 3aTeM (IIOCiie yIaNIeHUs] He TPUKPENHUBINNXCs OaKTepHii) B KOHTAKT ¢ P. acnes,

KOTOpBIE TOTOM YIAISIN MPOMBIBAHHEM, MOCIE 3TOrO MPOBOAWIH KOJIUYECTBEHHYIO
OLICHKY

OCTaTOYHOH JKU3HECTIOCOOHOCTH P. aches.

B xadecTBe OTPHULIATENBHOTO KOHTPOJS CIYXKHJIM OYKAPHOTHUECKHE KJIETKH Oe3
CTHMYJIUPOBAHUS MX KOHTAKTOM C OAaKTEpUsSMH, B TO BPeMsI KaK B KaU€CTBE IOJIOKUTEIBHOTO
KOHTPOJISI UCHOJNB30BAJH CIIOCOOHOCTH P.  acnmes TpPUKpEIuATbCs  (aare3npomarb) K
KepaTHHOLIMTAM ©Oe3 mpeaBapuTenbHOM 00padoTku mnpobuoTukamu. Pur. 1A mnokKas3bIBaeT
pe3yJibTaThl, OTHOCSINUECS K anresud PF. acnes B TPOLEHTHOM OTHOIIEHHWH K JKHBBIM,
JKU3HECTIOCOOHBIM KJIETKaM, TNPHKPEMUBIINMCS IIOCJE MPEIBAPUTENBHOTO CTUMYJIHPOBAHHS
KEPATUHOLIMTOB MyTEM KOHTAKTA C PA3JIMYHBIMU TECTUPYEMBIMHU MpoOroTuKamMu. Eciu npuHsTH
3a 100 axpresutro P. acnes B OTCYTCTBHE CTUMYJBSIIMM NPOOMOTHKAMH, TO WHTHOHMPYIOLIast
CHOCOOHOCTh HCHBITYEMBIX LITAMMOB BbIpaKaeTcs Kak %o CHIDKEHHUs anre3sun FP. acnes 1o
CPaBHEHHIO C MOJIOKUTEIBHBIM KOHTPOJIEM.

Oba mpoObHOTHUECKUX IITaMMa MOKa3alld CIIOCOOHOCTh K MPENOTBPAINCHHIO anre3un F.
acnes B yka3aHHBIX % (42 % nns L. casei DG® u 35 % ana L. paracasei LPC-SO01.

- Tect Ha anre3VOHHYIO KOHKYPEHIMIO (COBMECTHAsi WHKYOAauMs 3YKapUOTHYECKHX

KJIETOK C MPOOMOTHKAMH U C TTATOTEHOM) - Pe3ynbraThl
B xome 3THX TECTOB CHIDKEHHE, €CIM TAaKOBOE HMMEJO MECTO, anaresuu P. acnes K
KEPaTUHOLIUTAM  OLICHHWBAJIM TIOCIE€ OJHOBPEMEHHOW o0OpaboTKM  KJIETOYHOH  JIMHHUU
npoOMOTHKAMH W TIATOTEHOM ¢ IEJIbI0 OLIEHKH BO3MOXKHOTO 3(dekTa KOHKYPEHTHOTO
UHTUOMPOBAHUS, POSBIIIEMOTO MPOOHOTHKAMH TPH COBMECTHOM MHKyOaumu ¢ P. acnes.
Keparunouursl, oOpabotanHble P. acnes, NCNONb30BAIN B KAUECTBE IMOJOKUTEIBHOTO
KOHTPOJIS, B TO BpeMs KaK KEPaTUHOLMTHI, KOTOpble He Obutn oOpaboTaHbl OakTepusMHu,

UCTIOJIB30BAIN B KAYECTBE OTPHLATEIBHOTO KOHTPOJIS (KOHTPOJIb CTEPHIIBHOCTH).
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@ur. 1B rpadudeckn mMOKa3bIBACT PE3YJbTAThI, OTHOCAIIMECS K anre3uu P. acnes,
B TPOLICHTHOM OTHOIIEHUHM K JKUBBIM, JKU3HECTIOCOOHBIM KJIETKaM, MPUKPENUBLINMCS TOCIE
COBMECTHOH WHKYOallMl KEPaTHMHOLMTOB C F. acnes W C pPa3IUYHBIMH TECTHPYEMBIMU
npobuotnkamu. Kak ommcano panee, ecnn npusATh 3a 100 agresmto P. acnes B OTCYTCTBHE
CTHMYJIUPOBAHUSI NMPOOMOTHKAMH, TO HMHTHOMPYOIIAs CHOCOOHOCTh TECTUPYEMBIX IITAMMOB
BbIpa)KaeTcs Kak %o CHIDKEHMsI afre3uu £. acnes o CpaBHEHUIO C MOJIOKUTEIbHBIM KOHTPOJIEM.

B sTOoM pekume B3auMoneicTBHA MeXIy MPOOMOTHKAMH M MATOT€HOM IITaMM L. casei
DG® nokasajn cocoOHOCT K CHIDKEHHIO afre3n Ha 17 %, B TO BpeMs KaK CHIDKEHHE afre3nu
mramMoM L. paracasei LPC-SO1 cocraBuio 9 %. KomOuHaimst mraMMoB faia CTaTUCTHIECKH
3HAYMMOE CHUKeHue aare3uu P. acnes, cocraBuBiiee 42 %, T.e. 3HAYUTENBHO OOJiee BBICOKHUI
NPOIIEHT, YeM TOT, KOTOpBIH HaONrojajcs B ClIydae OTHENbHBIX INTAMMOB, a TaKxke Oojee
BBICOKHH, 4eM UX CYyMMapHbIi 3 exT.

- Tect Ha ynajeHWe TPUKPENHBINUXCS IATOTeHOB (mpeaBapuTenbHas oOpaboTka

SYKAPUOTUYECKHX KJIETOK MATOreHOM U TMOCJIEAyIolas HHKyOauus ¢ NPOOHOTHUKOM) -
Pesynbrars!

B xone 3tux TecToB moboe CHIKEHHE anare3nu FP. acnes K KePaTHHOLUTAM OLICHUBAJIH
NocJie TIpeIBaPUTEIbHON 00pabOTKH KIETOUHOM JIMHUM MATOr€HOM H MOCNIEAYIoIm el HHKyOauu
¢ MPOOHOTUKAMHU TOCIIE YAAJCHHS HE TPUKPETIUBIIErOCs MaTOreHa.

Keparunouursl, oOpabotanHble P. acnes, NCNONb30BAIN B KAUECTBE IMOJOKUTEIBHOTO
KOHTPOJIS, B TO BpeMs KaK KEPaTHUHOLMTBI, KOTOpble He Obutn 00paboTaHbl OakTepusMHu,
UCTIOJIB30BAIN B KAYECTBE OTPHLATEIBHOTO KOHTPOJIS (KOHTPOJIb CTEPHIIBHOCTH).

@ur. 1C rpaduueckn MOKa3bIBa€T PE3yJbTaThl, OTHOCALINECS K anre3uu P. acnes B
NPOIIEHTHOM OTHOIIEHHUH K JKUBBIM, JKH3HECIIOCOOHBIM KJIETKaM, NPHUKPEMUBIIUMCS TOCIE
UHKYOallMy KepaTHHOLIMTOB C PA3JIMYHBIMU TECTHPYEMbIMH NMPOOHUOTHUKAMH, MOCIE 3apPasKEeHHS
SyKapUOTHYeCKUX KieTok maroreHoM. Kak omucano Bbie, eciau nmpuHAth 3a 100 anresuro P.
acnes B OTCYTCTBHE NMPOOMOTHKOB, TO MHIHOHPYIOIIAs CHOCOOHOCTh TECTUPYEMBIX IITAMMOB
BbIpa)KaeTcs Kak %o CHIDKEHMsI afre3uu £. acnes o CpaBHEHUIO C MOJIOKUTEIbHBIM KOHTPOJIEM.

B xonme 3TuUX TECTOB Tak e, KaK M B CJIy4ae MPOTOKOJA COBMECTHOH HHKyOaIuu,
HaOJIOIAJICS MHTEPECHBIH CTATUCTHYECKH 3HAYMMBIA CHHepreTudeckuil 3¢pdexr, cBI3aHHBIN C
KOMOMHAIMeH 2-X MpOOHOTHKOB, KOTOPast OKa3aia CBOK CMOCOOHOCTh K CHIDKEHHIO afre3uu F.
acnes Ha 42 %. B otnuyme OT 3TOro, OTHENbHBIE MPOOHMOTHKH MOKA3aJl CIIOCOOHOCTh K
CHIDKEHMIO aJre3uH, MPOLIEHT KOTOPOro COCTaBUJI MEHee IOJIOBUHBI IMPOLEHT CHUXEHHS €€
cMechio TpoOHOTHKOB: 18 % B cnyuae L. casei DG® u 1 % B ciygae L. paracasei LPC-S01.

TecTnl HA UMMYHOMOAYJIATIUIO
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Tectsl Ha UMMYHOMOJYJISILIMIO  TIPOBOIIIIN C LIEJTBIO IPOBEPUTH, OOIAAI0T JIN
NpoOMOTHYECKHE INTAMMBI CHOCOOHOCTBIO MOAYJIMPOBATH  BBICBOOOXKIEHHE IIUTOKWHOB
YeJIOBEUECKUMH  KepaTMHOLIUTaMH,  IOJBEPTHYTHIMH  HETraTUBHOMY  CTUMYJIMPOBAHUIO
OakTepuanbHbiMu JHIONIONUcaxapunamu (LPS).

HopmanbHble yenoBedeckne KepaTMHOLMTHI BbICEBAJHM, KaK OIMHCAHO BbIIIE, B JIYHKH
IUTAHIIETa JJIs1 KYJbTHBHPOBAHUS KJIETOK, U TIOCNE MAOCTIKEHUS KOH(MIFO3HTHOCTH UX
UCIIOJIb30BaliM Sl OKCIEPUMEHTOB. B dYacTHOCTH, KIJI€TOUHbIE MOHOCJIOH IPOMBIBAIN U
UHKYOMpOBaJIM B CBEKENPUTOTOBJICHHON cpene, He conepkaiield aHTUOMOTHKOB. 3aTeM
no0aBJIANH IWTAaMMBI L. paracasei o OTAEIBPHOCTH M B KOMOMHAIMM B COOTHOUIeHHH 1:1 mpu
MOI (mHO)ecTBeHHOCTb HH(peknn) 1:10.

bakrepun octaBisiiMn B KOHTakTe ¢ KepatuHouutamu Ha 120 munyr npu 37°C B
YCIOBHUSIX CAa0Or0  BCTpSIXMBAHM. B HEKOTOPBIX CiydasX KIETKH IPEeIBaAPHUTEIBHO
CTHMYJIUPOBAIH (3apakajii B TeueHUe NnpuMepHo 24 yacos) munonoiucaxapunom (LPS) npu
KOHEeYHOH KoHueHTpauun 100 Hr/mi.

ITo oxoHuaHMM HWHKYOALMU Cpeny YOAJsIM, KJIETKH IPOMBIBAIN CTEPIIIBHON Cpeno,

YTOOBI YAATUTh OaKTEPUH, KOTOPBIE HE MPUKPEITHIINCH K KJIETKAM, a 3aT€M BbIIEP>KUBAIN
B KyJIbTypajibHO cpene B TeueHue 24 yacos npu 37°C.

ITo okOHUaHMM WHKYOAIMM KYJBTYPAJBHYIO Cpeny COOMpanu IUIsi KOJIUYECTBEHHOTO
OTpeNieNIeHrsT TPOAYIHPYEMbIX LUTOKUHOB mocpenctsoM ELISA-ananmusa (TBépaodasHbiii
ummyHocopOenTHbIi aHanu3) (IL-10, IL-1 6era, IL-8, THMu4eckuii cTpoMabHbIH TUM(ONOITHH
[TSLP]), B To Bpemst kak ypoBHH LukjJIookcureHasbl-2 (COX-2) u akruBupoBanHoro NF-kB,
uHnyuupyemoro LPS nmmu IL-16eta, ompenensii BecTepH-OJOTTUHIOM Ha OOMMX OenKax,

SKCTParupOBaHHbBIX U3 JIN3UPOBAHHBIX KEPATHHOLIUTOB.

Ot Mapképel ObLIM BBIOPAHBI MO TOW MPHUYHHE, YTO OHH YYaCTBYIOT M B OCTPOM
¢orose, U B aJUIEPrHYECKOM AEPMATUTE, & TAKXKE B XPOHHUYECKOM aCCOLMMPOBAHHOM (hJIorose.
B gactHocTH, [L-10 cuntaercs mpOTUBOBOCHATUTENBHBIM, H €r0 MPOAYKIHS OOBIYHO BO3PACTaeT
MapajuIeNIbHO € MPOIYKIHEH MOIIHBIX MPOBOCHIAIUTENbHBIX LIUTOKMHOB, Takux kak IL-1 Oera.
TSLP — 5TO UWUTOKHH, KOTOPBI MOAYJIUpPYET neHCTBHE JUM(POLUTOB M YYaCTBYET B Pa3BUTHH
XPOHUYECKOTO KepaTuTa.

PesyapTatsl

CrocoOHOCTh ~ TECTHPYEMBIX  INTAMMOB  CTHMYJUPOBAaTh  HUMMYHHBIH  OTBET
KEPaTUHOLINTOB OLIEHWBAJIN B COOTBETCTBHUHM C ONMHCAHHBIM BBIIIE MPOTOKOJOM. TecTel ObLan
HarpasieHbl Ha onpeneneHne nUTOKHHOB (IL-8, IL-1 Gera u IL-10) u oueHky akTuBamuu 2-X

Mapképos — COX-2 u NF-xB.
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COX-2 (LIMKJIOOKCUTEeHA3a-2) TPEACTaBNIsAeT COOOH MHAYIUOETbHBIN MapKep,
NPOAYLUHUPYEMBIH OrPaHMYEHHBIM KOJHYECTBOM THIIOB KJIETOK B OTBET Ha CHenupUIecKui
BOCHANIUTENbHBIH  cTUMyJ. OH  CBEpPXdKCIpEcCHUPYyeTCsi B  HECKOJBKMX  HeoIula3max
(HOBOOOpa3oBaHMsIX), BKIOUast HeorutasMbl Kok, NF-kB (smepHbiit akrop-kanma-sHXxaHCcep
JETKON Lenu aKTUBUPOBAHHBIX B-kieTok wim simepHblid  (akrop “kamma-Ou”) mpencTaBisieT
coOoii OenKOBBIH KOMIUIEKC ¢ (YHKIHEH TPaHCKPHUIILUOHHOTO (pakTopa, MPOAYLUPYEMOTO
BCEMU THUIAMU KJETOK B OTBET Ha pa3jMuHble CTUMYJIbI, BKJIIOUAsl CTUMYJIbl BOCIIAIUTENBHOMN

TPUPOABI.

KynbTuBHpOBaHHBIE KEPATUHOLMTHI IMOABEPTad BO3AEHCTBUIO TMPOOHOTUKOB L.
paracasei, L. casei DG® wu L. paracasei LPC-SO1 u KOMOMHALMM NIByX INTAMMOB B
cooTHoweHnu 1:1 B COOTBETCTBUHM C NpOLeNypaMiy, ONHCAHHBIMM BbIIIE. 3aT€M IMPOBOAMNIN
aHaJN3 KJIETOYHBIX CYMEPHATAHTOB U OMNpENeNIeHHs] [UTOKWHOB, YAENsis 0Co00€ BHUMaHHUE
LIUTOKMHAM aHTUBOCHAJIUTENIBHOIO THIA, KOTOPbIE YAAJIOCh OIpENeNUTh B KepPaTHHOLUTAX,
HAXOJSIINXCS B KOHTAKTE C MPOOUOTHYECKUMH IITaMMaMH. Pe3ynbTaThl aHaIN3a CyMMHUPOBAHBI
Ha ¢ur. 2 ¥ rpadUyUecKy MOKA3bIBAIOT Pe3yJIbTaThl aHamu3a uHTepiaeknHoB 1L-10, IL-1 Oera u
[L-8 B KJIETOYHBIX CYNEpHATAHTAX, BBIPAXKEHHbIE B NI (MMUKOrpaMMax)/MiI CyNepHATaHTA,
nosydeHHoro mnocpeactsoM Tecta ELISA. TlogpoOHble OLEHKH TOJNYyYEHHBIX PE3YJIbTATOB
MO3BOJIMIIN CAENATh CIAENYIOLIee 3aKII0YEHUE:

- IL-1B (unTepnelikun-16eTa); ypOBHHM 3KCIPECCHH B HECKOJIBKO HAHOTPaMM/MII
CynepHaTaHTta KepaTHHOLUTOB. KOHTakT ¢ NpoOMOTHKAMH HE TPUBEN K CTATUCTHYECKH
3HAYUMOMY CHH)KEHMIO JKCIIPECCHH 3TOr0 ILUTOKHHA [0 CPAaBHEHUIO C HCXOAHBIM YPOBHEM
JKCIpeccHy (KepaTHHOLIMTOB, HE CTHMYJIHPOBAHHBIX mMpodmoTnkom). L. paracasei LPC-SO01
T0Ka3ajl yMEPEeHHO TONOKUTENBHOE BIMSHUE N0 cpaBHeHHIo ¢ L. casei DG®, u ogun u3 Beex
ObUI CpPaBHHM IO XapakTepy BJMSHUS C KOMOWHAIMEH IITaMMOB. AHAJIOTMYHBIE BBIBOJBI
CIpaBe/JIMBbl TaKKe W AN ciydas C [pelBapUTENIbHON CTUMYJALMEH KepaTHHOLIMTOB
munononucaxapunom (LPS) nis MakcuMusanimm IMMYHHOTO OTBETA.

- IL-10: ypoBHM 3KCHpEecCHMH B HECKOJBKO AECATKOB NHKOIPaMM/MII CyIepHAaTaHTa
kepaTuHOUNUTOB. KOHTAKT ¢ mpoOHOTHKaMM MPHUBEN K CHIKEHHIO SKCIPECCHH 3TOTO LMUTOKHHA
[0 CPaBHEHUIO C HCXOAHBIM YPOBHEM 3KCHPECCHM (KEPATHHOLIUTOB, HE CTHMYJIHPOBAHHBIX
npobuotukom). L. paracasei LPC-SO01 moka3am yMEpEeHHO IMOJIOKUTENbHOE BIHSHUE TIO
cpaBHeHMIO ¢ L. casei DG™ u 6Gbil CpaBHUM TI0 XapakTepy BAMAHUA ¢ KOMOMHAIIMEH ITaMMOB.
AHanoruuHble BBIBOABI CIIPaBEAJIMBBI TAKXKE U Ui Ciydas C MpeABapUTENbHON CTUMYyJsALUEN
kepatuHouuToB LPS 1711 MakcuMu3aLuuy UMMYyHHOTO OTBETA.

- [L-8: ypoBHH 3KCTIpECCHU B HECKOJIbKO HAHOTPaMM/MJI CYNEPHATAHTa KEPATHHOLIUTOB.

Kownraxkr ¢ HpO6I/IOTI/IKaMI/I HpI/IBéJ'I K CHMKCHHUIO SKCIPECCHUU 3TOr0 IUTOKKWHA MO CPABHCHUIO C
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UCXOJTHBIM yPOBHEM JKCIpeccHy  (KepaTHMHOLMTOB,  HE  CTUMYJIHMPOBAHHBIX
npobuotukom). L. paracasei LPC-S01 mokasan MmoJIOKUTENbHOE BIUSHHUE 1O CPaBHEHUIO C L.
casei DG® u Oblll CpaBHEM TIO XapaKTepy BIMSHMS C KOMOMHauuel mTammoB. B criyuae
NPEABAPUTENHOW CTUMYJSILMK KepaTuHOIMTOB LPS 11t MakcMMHM3anmMyd MMMYHHOTO OTBETa
00a mpoOHOTHKA NTOKA3aJIU CIIOCOOHOCTD K MOJIOKUTEIBHOMY BIMSHUIO HA KOHTPOJIb LIUTOKHHA C
AHAJIOTUYHBIM MOTEHINAJIOM KaK JJIsi MPOOHOTHKOB, PACCMATPUBAEMBIX MO OTAEIbHOCTH, TaK H
UX CMECH.

- TSLP (TumMudeckuii CTpOMAJIbHBIA JTUMQOIIOSTHH). YPOBHU HKCIPECCHH B HECKOJIBKO
HAHOTPaMM/MII CylepHaTaHTa KepaTHHOUUTOB. KOHTAKT ¢ mpoOHOTHKAMU TPUBEN K CHHYKEHHUIO
SKCIPECCHH WHIUKATOpPa IO CPAaBHEHUIO C HCXOOHOW OJKcmpeccHed (KepaTWHOLIUTOB, He
CTHMYJIUPOBAHHBIX MpoOHOTHKOM). [IpobnoTHUeckne mTaMMbl Kak MO OTHENbHOCTH, TaK U B
KOMOHMHAIINH MOKa3aJid CBOIO 3(()EeKTHBHOCTD B YCTAHOBJICHUU TPEOYEeMOTro YPOBHSI SKCIPECCUU
3TOro WHAWKaTopa. MHAMKAaTOp TpeACTaBisieT 3HAYMTENbHBI HMHTEpeC, TakK Kak OH
CBEPXIKCIIPECCUPYETCS MTPU HEKOTOPBIX MATOJIOTHUAX KOXKH, TAKUX KaK aTOMUYECKUH ePMAaTHUT.
Kpome TOro, 3TOT UIMTOKHH CYMTAETCS KJIFOUEBbIM MEIHATOPOM Ha (DYHKIMOHAJIBHOW IpaHULe
paszerna Mexny KepaTHHOLMTAMH B ACHAPUTHBIMHU KJIETKAMH.

Ouenka yposHedl skcnpeccun COX-2 mo3Bojuia Mokas3aTbh, YTO YPOBHM 3KCIIPECCHUU
3TOr0 Mapképa, TMO-BUAUMOMY, HE NPETEPIIEBAIOT OCOOBIX HW3MEHEHMH II0CJIe KOHTAaKTa
KEPATUHOLIUTOB C MPOOHMOTHKAMHU MO CPABHEHHIO C MCXOIHBIMH YPOBHIMH, 32 UCKIIIOUEHHEM
YMEPEHHOTO CAEP’KUBAIOLIET0 NeHcTBHs npu KoHTakTe ¢ L. paracasei LPC-S01. ObpaboTtka
munononucaxapunom  (LPS) nokasama  moBeimenne  ypoBHeidl  skcnpeccmn  COX-2
SYKapUOTUYECKHMMH KIJIETKaMH, T[OBBILIEHHE, KOTOpoe 3(P(PEeKTHBHO CHEpKUBANIOCH W
OTPaHUYMBAJIOCH AeWCTBHUEM mnpoOnoTukoB. IlpucyrcrBue L. paracasei LPC-S01 ycrpanser
3KCTIPECCHI0 Mapképa B OoJblueli crermeHM no cpaBHeHHo ¢ L. casei DG®, B To Bpems Kak
KOMOMHAIHS 2-X MPOOHOTHYECKUX [ITAMMOB HE TIPOSIBIISLIA, TIO-BUANMOMY, HUKAKOTO JIEHCTBHSL

ITockonbky skcnpeccust IL-8 u COX-2 perynupyercs NoCpeaCcTBOM TPAHCKPUIILIMOHHOTO
¢dakropa NF-kB, Obita mpoBemeHa KaueCTBEHHAass oOLeHKa BbIcBOOOknmeHusi NF-kB
KEPATUHOLIUTAMH, TOABEPTHYTHIMH BO3IEHCTBHIO NMPOOUOTHUKOB. Pe3ynbTaThl AEMOHCTPHUPYIOT,
YTO B OTCYTCTBHE BOCHAJIMTENBHOIO CTHMYJa, npencraBieHHoro LPS, skcmpeccuro mapképa,
NO-BUAMMOMY, HEBO3MOXXHO OOHapykuTb. OIHAKO OH aKTUBHPYeTCs OaKTepHabHBIMU
aunononucaxapuaamu  4depes ¢ochopumpoanne po6S. Jlpa mpoOMOTHUECKHX IITaMMa
NPOSIBMIIM CIIOCOOHOCTD K cAep:kuBaHUI0 3kcrpeccnn NF-kB, npuuém ocoboe BHIMaHUE ObLIO
yaeneno L. paracasei LPC-S01, npucyTcTBre KOTOPOrO Kak B BUAE OTACIbHOTO IITaMMa, TaK U
B BHe cMecu ¢ DG mokasano, 4to oH 0cobeHHO 3 ¢eKTHBEH B caepKuBaHuH Skcnpeccun LPS-

nHAynupoBaHHOro NF-xB.
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OneHka  CHWXKEHUS  TOOBPEXAEHWs, BbI3BAHHOTO YO

Crnocobnocts  mpobuornueckoro mrtamma LPC-SO01  yMmeHbInaTe MOBpEXIEHHE,
BbI3BaHHOE Y@-00aydyeHHeM, OLEHMBAJIOCh Ha TMOJIHOW TpéxmepHoil 3D-momenu in vitro
PEKOHCTPYUPOBAHHOM KOXKH, KOTOpasi BOCIPOU3BOAHT KOMIIAPTAMEHTHI AEepPMbl (COOCTBEHHO
KOXHM) M 3MHUIAEPMHUCA, YTO JENAeT BO3MOXKHBIM HCCIENOBaHHE MOTU(PHUKALHMHA BHEKJIETOUYHOTO
MaTpukca aepMmsl U auddepeHIHPOBKY KUZHECTIOCOOHBIX CIIOEB KOXKHU (MOZIENTb KOKH MOJHON
tonmuHel). MccnenoBanue paccMatpuBaeTcss Kak oOlleHka BiusHus mrtamma LPC-SO1 Ha
aKTUBAMIO HH(IAMMAacOMBbl (MYJbTHOENKOBBI KOMILIEKC, KOTOPBIH NPUBOAUT K 3aIyCKY
BOCHIAJIMTEIBHON pEaKUUU NMPH KOHTAKTE KIETKH C MHKPOOPraHM3MaMH) B OTBET Ha Y®@-
obnyuenue. Illtamm LPC-SO1 HaHOCHIM TmpssMO Ha MOBEPXHOCTh 3D-mMomenn KoOXH,
UHKYOMPOBAJIN B TEUSHHE HOYM M 3aTEM CMbIBAIN (PU3HOIOTHIECKUM PACTBOPOM JUIS YAAJICHUS
u30bITKa mpoaykTa. TkaHb cierka mouapamaiy, a 3aTeM mnoasepriiu Bosgeicteuro 1 MED
(MUHMMaJBHON 3pUTEMAaTOTeHHOH 103bl) Y@ Uil UMHUTAUH HOPMAJIBHOTO COJHEYHOTO
BO3/IEICTBUA. AKTUBALIMIO BOCHAJIEHUs] TECTHpPOBalu cnycTsa 4 u 24 yaca nocjie BO3AeHCTBUS
Y®-o6nyuenusi. Tkanb, oOpaboTaHHY0 (PU3HOJOIMYECKUM pAcTBOPOM H  IOJBEPTHYTYIO
Bo3zeiicTBui0  Y®-00imydeHus, HCHOJb30BAIM B KA4deCTBE MOJIOXKHUTENBHOTO KOHTPOJIS.
DU3HOJIOTHYECKHUI PaCTBOP CIY>KWJI B KAYECTBE OTPULIATEILHOIO KOHTPOJISL.

FI/ICTOMODd)OJ'IOFI/ILIeCKI/Iﬁ dHAJIN3 € OKpallrBaAHHUEM reMATOKCHIHHOM/303UHOM

I[To oxoHuanmn OOpabOTKM TKAaHU MPOMBIBATH (PU3UOJOTHUYECKHM pPACTBOPOM H
¢ukcuposamu B 10% dopmanune. B cnydae xaxknoro obpasua duonorndeckue konuu (n = 3)
BKJIIOYAJIH B OJHH U Te ke napaduHOBbIe OJIOKH, BbIpe3asid U codupanu mo 2 cpesa pasMepoMm 5
M U3 HE MAYLUIUX MOAPsAN y4acTKoB TKaHWU. Cpesbl TKaHEW OKpAIIMBAJIH I'€MaTOKCHIMHOM H
503WHOM. ['McToNornyeckne oOpasubl aHAJIHU3UPOBAIN C MOMOIIBID ONTUYECKOrO MHKPOCKOIA
(yBemmuerne 20X wu 40X) u oueHuBamm MOPQOJOTHYECKHE W3MEHEHHUS B TKaHU W
UTOTOKCUYEeCKUH 3D PeKT.

HNmMmyHookpamubanme NFkB

Meuenne NFkB no3BossieT OLEHUTD €ro TPaHCIOKALMIO U3 LUTOIIA3Mbl KJIETKU B PO,
€ro TpaHCIOKalus (PaKTHUECKU CIIOCOOHA aKTMBUPOBATH BOCHAIHUTENbHBIN mMporecc. MeueHne
NFkB nposoannu ¢ UCHOJB30BAHMEM TEXHUKUM MMMYHOOKPAIIWBAHMsS, WU3BECTHON B NAHHOU
obnactu. B wactHOCTH, Mcnobp30Bany nepeuyHoe anTuTesno Anti-NFxB (Abeam) u Bropudnoe
aHTHUTENO, OKpameHHoe ¢uyopodopom Alexa 555, u MpOBOIMIM KOHTPACTHOE OKPALIUBAHHE
kpacuteneM DAPI, utoObl BbimenuTh simpa kieTok. M3o00paxkeHuss mojydaid € TOMOIIBIO
(hIyOpeceHTHOTO MUKPOCKOTIA MPpH yBeaudeHnn 40X,

KomnuectBennoe onpenenenue uarepierikuga-13 ¢ nomomeo ELISA
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AnTHuTena ancopOupoBanu Ha maHmere ansi ELISA, m oOpasubl 3atem
UHKyOnpoBanu. Bropuuynoe aHtHTeno nolaBisaHM, UYTOOBI CPOPMHPOBATH  “COIHIABUY .
KonmuyectBenHast omeHka Oa3upoBajiach Ha CTaHAAPTHOW KpuBoul. JlaHHbIe mOJy4anu
MOCPENCTBOM CHEKTPOPOTOMETPUIECKUX U3MEPEHHH.

PesyiabTaTsl yMEHBIIEHUS ITIOBPEKAEHUS, BbI3BaHHOTO Y@

Cnyctss 4uaca mocne Bo3gelicTBust Y@-usnydeHuss HeoOpaOOTaHHash TKaHb
(TIOJTOKHUTENBHBIM KOHTPOJIb) MOKa3asa MOPQOJIOrH0, KOTOpas ocTanach 0e3 M3MEHEHHH, HO ¢
KJIETKaMH, MOBPEXIEHHbBIMU Y D-u3ilyueHHneM B HIDKHeM cioe snuaepmuca. Croycrts 4 yaca
TKaHb, oOOpaboranHas mrammoM LPC-SO1, He mokasama CyIIeCTBEHHOTO HM3MEHEHUs
Mopdosorui Win oOImeHd apXUTEKTYpbl TKaHM JHOO OKOTOBOTO TOBPEXKACHUS B HIKHEM
snuaepmuce. Yepes 24 yaca mocne Bo3zaencTBus Y D-u3ilydeHUs TKaHb IMOKa3ajla TUIWYHBIE
U3MEHEHHsI STHIEPMHUCA, ACCOLMHPOBAHHBIE C OJKOTAMH, CO CMOPINEHHBIMH (KakK CIIEACTBHE
NUKHO3a) SIIpaMu, SIUAEPMHUCOM U AepMol ¢ m3MeHeHusiMu. Beenenne mramma LPC-SO1 ne
NPUBENIO K YIYYIICHHIO B IUIAHE MPEnyNpekAcHUs MOPQOJOrHUEeCKHX H3MEHEHUH B TKaHH,

WHIYLUUPOBAaHHBIX Y D-U3TydeHUEM.

B Tabn. 2 cymMMHpOBaHBI pe3yNbTaThl KOJMYECTBEHHOW OLleHKH TpaHciokauuu NFkB

cnycTs 4 yaca nocie Bo3aencTsus Y @-usnydeHus.

Tabnuua 2
OTpunareabHbIit ITonoxurenbHbI LPC-S01
KOHTPOJIb KOHTPOJIb
Yucno 25,7 47,2 22,4
TPaHCJIOKALMI

Croyctst 4 gaca mocnie 0OJydeHUs MOJIOKUTENbHBIH KOHTPOJb MOKa3al OOJbIIOE YHCIO
tpanciokaunit NFkB, ocobeHHo B Han0a3aapHOM CIIO€ SHASPMHUCA.

Obpabotka mpoduornkom LPC-SO1 cnocobHa MHrHOMPOBATH SAEPHYIO TPAHCIOKAIUIO
NF«B B 3HaUUTEIbHON CTENEHU MO CPABHEHUIO C MOJOKHUTEIbHBIM KOHTpojeM. Kpome Toro,
mramMm LPC-SO1 Takke mokasaji, 4To OH CHMOCOOEH CHUXKATh LUTOIUIA3MATUYECKHE YPOBHU
NF«B.

H, nakonen, cexkpeuus IL-1B nokasana ysenuuenue cnycts 4, 8 u 24 uaca nocne
nospexkneHnss Y ®-mznydenuem. Baenenune mnpobmotnka LPC-SO1 mo3Bommio BO3BpaTHTH
cekpeuuto IL-1B k nucxognomy cocrosaauro uepes 4, 8 u 24 yaca nocie Jy4eBOro nOBPEKICHUS.
B wacTtHOCTH, 3HAUMTENBPHOE YMEHBIIEHHE OBLIO OTMEYeHO cmycTs 8 u 24 wyaca moche

MOBPECKACHUA.
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Tabmuua 3. Cexperus IL -13

NC4u | PC4y | SO14u | NC8u | PC8u | SO1 8u | NC PC S01
244 244 244

I-1p 2,12 2,74 2,10 2.49 3,18 1,92 3,13 478 3,44
(ir/mun)

Takum obpazom, mnpodbmotuk LPC-SO1 moxkasan crnocoOHOCTh K MPEAyNpeskISHUIO
aKTUBAIMM BOCMAJECHUS NyTéM WHrubupoBanus TpaHcnokauun NFkB B sipo  KieTok,
MOJIBEPTHYTHIX MOBPEKAEHUIO, Bbi3BaHHOMY Y ®-uznydyeHueMm. Kpome toro, mramm SO1
HANPSIMYIO TOKazal 3QQeKT CHIKEHUs] YPOBHEH NMPOBOCHAIUTENBHOTO HHTepielikuHa 1B yepes

4, 8 u 24 yaca noce NOPakE€HUs, BBI3BAHHOTO U3JIyUYEHUEM.



23

®OPMYJIA HU3O0BPETEHUA

1. Komnosunusi, comep:kamiasi MPOOHOTHKH, I MPUMEHEHUS] B MPOQIIIAKTHKE /TN
JeueHNH 3a00JeBaHMH W/MIM TATOJNOTUH, MPEONOYTHTEIBHO BOCHAIUTENBHOTO  THIIA,
MOPAKAIOIINX KOXKY, W/WIN IJI1 YMEHBIICHUS W/WIK JICYSHUs] CUMIITOMOB W/WJIH TOCIENCTBUH,
ACCOLMMPOBAHHBIX C YKa3aHHBIMU 3a00JIEBAHUSMI/TIATOJIOTUAMH, W/HWIN U1 CTUMYJIHPOBAHHUS
nporecca 3aKUBJICHUST paH WK MPOLECCOB PESMUTENU3ALUN W/ WIN pyOLeBaHus, B KOTOPOM
IPOOHOTHKAMH SABJISIOTCA OakTepuu mramma Lactobacillus paracasei DG® CNCM 1-1572
u/wnu 6akrepun wramma Lactobacillus paracasei LPC-S01 DSM26760.

2. Komnozmmmsa mo m. 1, B KOTOpOW yKa3aHHbIe 3a0OJI€BaHMS W/MIIM TaTOJIOTHH,
MOPKAIOIIHE KOXY, BBIOpPAHBI M3 AEPMATUTA, BO3MOYKHO aCCOLMMPOBAHHOTO C pa3ApakeHHEM
u/wni  SKckopuauueidl (NOBEPXHOCTHOE HAPYLIEHHWE IIEJIOCTHOCTH KOXKHU B pe3yJbrare
pacyécbiBaHMs W T.IL), aKHe, HWH(EKIHH, BOCHANEHUH KOXKH, 3SPUTEMBI, $3B, ICOpPHA3a,
aTONUYECKOTO JEPMATHUTA, OTHTA, TPEIIWH Ha KOXE, CBHIIEH, TIeMOppos U JIF0OOro IApyroro
3a00JIeBaHUsT WM TOBPEXKIACHHS KOKUA TPH HAIMYUM WIM B OTCYTCTBHE Pa3BHBAIOIIErOCS
BOCMAJIUTEIBHOrO MpoLecca W/WaM KOMOWHALMH, W/WIM OCJIOKHEHWH, W/WIU TOCIEACTBHIA
NePEYHCICHHOTO.

3. IlpumeHeHuHe KOMMO3HMLMWH, cofepamell NpOOMOTHKH, M 3aluThl  KOXH,
NPEANOYTUTENBHO TYO W/MIM KOHBIOHKTHUBBI OT Y®@-m3nyuenus, YP-A (Y@ nydedr tuma A
(nmmHHOBOSHOBBIX)) W/ Y®@-B (Y@ nyueli Tuna B (KOpOTKOBOJHOBBIX)), MPENOYTUTEIHHO
IS TpenynpexaeHus  W/win  OCNalNieHusT  TOBPEXKACHUS  W/WIM  TOCIENCTBUH,
BBI3BAHHBIX/CBSI3aHHBIX ¢ BosnelicTBueM Y®@-uznydenns, YDP-A w/umun YOP-B, Oonee
NPEANOYTUTENBHO — JUTSA MPEAYIPEKACHUS 1/MITH 3aMEIJIEHUS] CTAPEHUS KOXKH.

4.  Komno3uuus s npuMeHeHust o 1.1 v 2 1o 1i1si IpUMEHEHHUs 1O 11.3, KOTopast
JOTIOJIHUTEIIBHO COIEPKUT MUKPOOPTaHNU3MBI, BBIOpaHHbIE U3 OakTepui, rprOOB, OPOXKIKEH U UX
KOMOWHAIMH, MPENNOYTHTEIbHO OAKTEPUH, OTHOCALINECS IO MEHbIIEH Mepe K OJHOMY POAYy,
BbIOpanHoMy u3 Lactobacillus, Bifidobacterium, Bacillus, Propionibacterium, Strepfococcus,
Lactococcus, Aerococcus n Enterococcus; NpeanoOYTHTENBHO OAKTEPHH, OTHOCSAIIHMECS K POAY
Lactobacillus.

5. Kommo3uus st MpUMEHEHUS WM PUMEHEHHEe 0 1. 4, B KOTOPOM OaKTepuu poja
Lactobacillus oTHOCATCS O MEHbIIEH Mepe K OXHOMY BUAy, BblIOpaHHOMYy u3 Lactobacillus
paracasei, Lactobacillus acidophilus, Lactobacillus amylolyticus, Lactobacillus amylovorus,
Lactobacillus alimentarius, Lactobacillus aviaries, Lactobacillus brevis, Lactobacillus buchneri,
Lactobacillus casei, Lactobacillus cellobiosus, Lactobacillus coryniformis, Lactobacillus

crispatus, Lactobacillus — curvatus, Lactobacillus  delbrueckii, Lactobacillus  farciminis,
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Lactobacillus  fermentum,  Lactobacillus gallinarum, Lactobacillus gasseri,
Lactobacillus  helveticus, Lactobacillus hilgardii,  Lactobacillus johnsonii, Lactobacillus
kefiranofaciens, Lactobacillus kefiri, Lactobacillus mucosae, Lactobacillus panis, Lactobacillus
collinoides, Lactobacillus paraplantarum, Lactobacillus pentosus, Lactobacillus plantarum,
Lactobacillus pontis, Lactobacillus reuteri, Lactobacillus rhamnosus, Lactobacillus sakei,
Lactobacillus salivarius, Lactobacillus sanfranciscensis v nx KOMOWHAITHA.

6. Kommosuius njisi MpUMEHeHHsI WK PUMEHEHHe 10 1. 4, B KOTOpOM OakTepuu pojaa
Bifidobacterium oTHOCSTCA IO MEHBILIEH Mepe K ONHOMY BUAY, BblOpaHHOMY u3 B. animalis, B.
bifidum, B. breve, B. infantis, B. longum, B. adolescentis, B. catenulatum, B. angulatum, B.
asteroides, B. bourn, B. choerinum, B. coryneforme, B. cuniculi, B. denticolens, B. dentium, B.
gallicum, B. gallinarum, B. indicum, B. inopinatum, B. lactis, B. magnum, B. merycicum, B.
minimum, B. pseudocatenulatum, B. pseudolongum, B. pullorum, B. ruminantium, B. saeculare,
B. subtile, B. thermacidophilum, B. thermophilum wn B. tsurumiense;, 6onee NPeANOYTUTENHEHO
BbIOpanHoMmy w3 Bacillus clausii, Bacillus subtilis, Bacillus coagulans, Bacillus megaterium,
Bacillus halodurans, Bacillus thuringiensis, Bacillus insolitus w Bacillus marinus, w/wmm
Oakrepun pona Propionibacterium OTHOCSTCSA TIO MEHBIIEH Mepe K OJHOMY BHAY, BBIOPAHHOMY
us P. shermanii, P. acnes, P. australiense, P. avidum, P. cyclohexanicum, P. freudenreichii, P.
granulosum, P. jensenii, P. microaerophilum, P. propionicum w P. thoenii; w/unu daxtepun pona
Streptococcus OTHOCATCSI IO MEHBbLIEH Mepe K OIHOMY BHUAY, BBIOpAaHHOMY U3 Streptococcus
thermophilus, Streptococcus salivarius, Streptococcus agalactiae, Streptococcus anginosus,
Streptococcus bovis, Streptococcus canis, Streptococcus constellatus, Streptococcus downei,
Streptococcus  dysgalactiae, Streptococcus equinus, Streptococcus ferus, Streptococcus
infantarius, Streptococcus iniae, Streptococcus intermedius, Streptococcus milleri, Streptococcus
mitis, Streptococcus mutans, Streptococcus oralis, Streptococcus orisratti, Streptococcus
parasanguinis, Streptococcus — peroris, Streptococcus ~ pneumoniae, Streptococcus
pseudopneumoniae, Streptococcus pyogenes, Streptococcus ratti, Streptococcus tigurinus,
Streptococcus sanguinis, Streptococcus sobrinus, Streptococcus suis, Streptococcus uberis,
Streptococcus vestibularis, Streptococcus viridans w Streptococcus zooepidemicus, w/unm
Oakrepun popa Lactococcus OTHOCATCS IO MEHbIIEH Mepe K OMHOMY BHIY, BBIOpaHHOMY M3 L.
chungangensis, L. formosensis, L. fujiensis, L. garvieae, L. lactis, L. piscium, L. plantarum, L.
raffinolactis v L. taiwanensis, w/unm OaxTepun pona Aerococcus OTHOCSTCS 10 MEHbIIEH Mepe K
OIHOMY BHAY, BbIOpaHHOMY w3 A. urinae, A. sanguinicola, A. christensenii, A. suis, A.
urinaeequi n A. urinaehominis, w/unu Oakrepun poxa Fnterococcus OTHOCATCS TIO MEHbLIEH
Mepe K OTHOMY BUAY, BBIOpaHHOMY U3 Fnterococcus avium, FEnterococcus durans, Enterococcus

faecalis, Enterococcus faecium, FEnterococcus gallinarum, Enterococcus haemoperoxidus,
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Enterococcus hirae, Enterococcus  malodoratus, Enterococcus moraviensis,
Enterococcus mundltii, Enterococcus pseudoavium, Enterococcus raffinosus u Enterococcus
solitarius, WU APOJNCKH OTHOCATCS K poay Saccharomyces, Gonee MPEeONOYTHTENBHO — K
BUnaM Saccharomyces cerevisiae w/unm Saccharomyces boulardii.

7. Komnosuuus 1jst MpUMEHEHHs WIM MPUMEHEHNE 110 JII0OOMY M3 TPEALIECTBYIOIIUX
NYHKTOB, B KOTOPOM YKa3aHHbIE MHKPOOPTAHU3MBI SIBJSIFOTCS KHBBIMH I MEPTBBIMHU JINOO
TUHAAJIN3UPOBAHHBIMH (T.€. MOJBEPTHYTHIMU JAPOOHOW CTEPIIIM3ALMH TEKYYHUM IapoM), HIIU
UCTIOJIB3YIOTCS] B BUAE JIN3aTa W/UIIHM SKCTpakTa JuO0 B BUAE OaKTepHAIbHBIX MPOAYKTOB WM B
BUAE CYNEpHAaTaHTAa WJIX B BHIAE MPOU3BOIHOTO, NPEANOYTUTENILHO BBIOPAHHOIO U3
MeTabOoIUTOB;, MeTabOMUYEeCKNX OHOMPONYKTOB, TOCTOMOTHKOB, KJIETOYHBIX OOOJOYEeK U
KOMIIOHEHTOB ~ TMEPEYHCICHHOTO;,  HK30MOJINCAXapUAOB U COGOUHEHHMH,  COAepIKalux
UMMYHOT€HHbIE KOMIIOHEHTBI, MTPEANOYTHTENBHO BBIOPAHHBIE U3 PUOOCOM U TIIMKONPOTEHHOB,
NPOM3BOIHBIX HMMYHOCTHMYJIAITOPOB, TAaKUX KaK TJIOKAHbl W JAPYrHe IOJHCAXapHIb,
JUTMOTIONNCAXAPHUIBI U JTI0O0H KOMIIOHEHT CYNEPHATAHTA.

8. Kommosumus 1t mpuMeHeHHUsT WM IPUMEHEHHUE M0 JF0OOMY M3 MPeNIeCTBYOMUX
NYHKTOB, B KOTOPOM YKa3aHHbIE MHUKPOOPTaHU3MBI, MPEATIOUYTUTENBHO YKa3aHHbIE OaKTepHH,
MPUCYTCTBYIOT B KOJu4ecTBe, Bapbupylomem oT 10° mo 10" emunmu mukpoopraHusmos,
npennouTuTensHo — ot 10% 1o 10° euHUIl MUKPOOPraHU3MOB, NPUYEM YKa3aHHOE KOJIMYECTBO
MPEINOYTUTETHHO TIPEACTABIISIET COO0H KONMMYECTBO/03Y B CYTKH (€3KEAHEBHO).

9. Komnosuuus 1jst MpUMEHEHHs WIM MPUMEHEHHE 110 JII0OOMY M3 TPEALIECTBYIOIIUX
NYHKTOB JUIsI MECTHOTO WCIOJBb30BAHUS, MPEONOYTHTEIBHO B BHAE Kpema, Tejsl, Macia,
SMYJIbCHH, CIIPEEB, MapJIEBbIX TAMIIOHOB, NATYEH, MMOBSI30K, JJOCKOHOB, MyCCOB, Ma3ei, macT win
JKUJIKUX COCTAaBOB JUISI SKCTEMIIOPAIBHOTO W3TOTOBJICHHS JIEKAPCTBEHHBIX CPENCTB IO PELEnTy

Bpava HECTIOCPEACTBECHHO B allITCKE.
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