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HNEPCIIEKTUBA TUHAAJI3OBAHUX
MIKPOOPT AHI3MIB Y PO3POBII BE3ITEYHHUX
IMPOBIOTUYHHUX 3ACOBIB

bomko T.B., MaptunoB A.B., Hocanbcbka T.M.

IncturyT Mikpo6ioJorii Ta imyHoJtorii im. L. I.
MeunukoBa HanionajibHoi akageMii MeIMYHUX HAYK
Ykpainu

Ha pammit wac icHye Bemukuii iHTepec 1O
TEpaneBTHYHUX CTpaTeriii mpsMoro abo HEmpsIMOro
BIUIMBY Ha MIKpOOioTy KumredHrka. lle - BHKOpHCTaHHA
MpoOiOTHKIB, MPEOIOTHKIB Ta IHIIMX XapUOBUX 100ABOK,
TpaHcIuIanTaris gekaniit [1,2,3]. Hait6inpmn BXuBaHIM €
3aCTOCYBaHHS MPOOIOTHKIB.

OcHOBHUMH e(eKTaMU POOIOTHKIB HA KUIIIKOBOMY
piBHI € miATpUMKa OajaHCy 1 BiIHOBJIEHHS MIKpOOiOoTH
KUIICYHKMKA, 3aXUCT BiJ MATOTCHIB, IMYHOMOIYJIAIS Ta
OiITpUMKa — [TICHOCTI  KWImkoBoro  Oap'epa  [4].
[TpoGioTHKM TPOJEMOHCTPYBIN 3HAYHUI MOTEHIA
TepaneBTHYHUX MOXIIMBOCTEH I JIIKYBaHHS pPi3HUX
3aXBOPIOBaHb, BKIIIOYAIOYH TOCTPY IH(EKIIHHY miapero,
niapero, BUKIMKAHYy aHTHOIOTHKAaMH, BUPA3KOBHH KOIIIT,

CHHJIPOM TOJPAa3HEHOI0 KHIICYHHKA, (YHKIIOHAIbHI
IUTYHKOBO-KHIIKOBI  po3naan  abo  HEKPOTHYHHI
EHTEePOKONIIT, a TaKOX eKCTPAKiIIKOBI  pO3JIajiH,

HANpUKIaj, neyinkoBa ennedanonaris [1,5].

TuM He MeHI, € 1ie 6arato HEeBHUPIIICHUX MHUTaHb,
HaIpUKJIaj, MUTaHHS Oe3MeKH NPH BUKOPUCTaHHI )KUBUX
MIKpOOpPraHi3MiB, OCOOJHMBO B YypasJiMBHX HOMYJIALISAX
[6,7,8,9], BiACYTHICTh YITKHMX KIIHIYHHX PEKOMEHIAIiM
[1,5], BimcyTHicTh MEpEeKOHIHBHX IOKa3iB KIiHIYHHUX
BUMPOOYBaHb 3a MEBHUMHU TOKa3zaHHsAME [2], oOMexeHe

perymoBanus mpobiotukie  [10] abo  BijcyTHIiCTH
JIOCIIIJKEHD, K1 OILIIHIOIOTH JKUTTE30AaTHICTD
MIKpOOpPTaHi3MiB, IO TOTPANiINd B KHIICYHUK, i

BiIMIHHOCTI B  e(deKkTaX MK OIKUTTE3JAaTHAMHU i
HEeXUTTE3MATHUME MikpoopraHizmamu [11].

XKupi npoOGioTnyHi Oakrepii Hpu MomajaHHi B
HITYHKOBO-KHIIIKOBHUH TPAKT IiJIAI0THCS BIUIMBY KHUCIJIOTO
cepelloBHINA 1 MENCHHY LUTyHKa, MOTIM pYyHHIBHIN nil
JKOBUHHMX KHCJIOT 1 MaHKpeaTHUYHuX (epmeHrtis. B
pe3yJbTati bOro OLIblIa YaCTHHA MIKPOOPraHi3MiB THHE,
a Ti, 0 3AJIMIIAINCS, HE 3aBXKIH 3/1aTHI BiJTHOBUTH CBOIO
YHUCEIbHICTb.

IcHyIOTP TakoXX CKIagHOCTI 3  IHTETpami€elo
BIKHJIMX  OakTepiii B  OIOIUIIBKM  TPUCTIHKOBOL
MikpodopH, sSKa Ma€  3aXMCHI  aHTaroHICTWYHI

BJIACTHUBOCTI IIOJ0 CK30TEHHUX MiKpoopraHizmiB. Mix
POONOTHIHNMHU GaxTepismu i PE3UIEHTHOIO
MIKpO(dIOPOI0 MOXKe BUHUKATH O10JI0TiYHA HECYMICHICTB.

VY pa3i BWKUBaHHS 3HAYHOI YACTHHH BBEACHHX
MIKpPOOPTaHi3MiB 1 X PO3MHOXXEHH:, OIHIEI0 3 MpobIeM
0e3MeKn € MOXKIIMBICTh HAJIXOKEHHS JKUBUX OakTepiil 3
KUIIEYHHKA B TKAHWHK 1 KPOB, 3 BHHHUKHEHHSIM
OakrepieMii, 0COOJMBO y TmaIi€HTIB 3 JAUC]YHKIIEIO
enitesniansHOTO Oap'epy [12,13], ocnabieHuM iMyHITETOM,
y TSDKKOXBOpHUX Ta y amited [32,52]. Xoua B xoqHOMY 3
paHIOMi30BaHMX KIIHIYHUX BUIIPOOYBaHb HE
NOBLIOMJISUIOCS. NP0 NpOOIOTMYHME  cemcuc, €
MOBITOMJICHHS TIPO BUMAJIKK CEpHO3HMX 1H(EKIIiH, TaKkux
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SIK CETICUC, THEBMOHIsI, MEHIHTIT, €HIOKapIuT 1 abcriec, y
MAIli€HTiB, SKi  OTPUMYyBAalM  pi3HI  MPOOIOTHKH,
Brirovaroun Lactobacillus, Bifidobacterium, Bacillus ta
Streptococcus, oco0GnMBO B TMAIi€HTIB 3 OCHOBHUMH
3axBOpIOBaHHAMHU [6,16]. HaliOinpIn 4acTUM SIBHIIEM €
(dyHremis, BUKIMKaHa MPUHAOMOM MpenapariB APLKIKIB
(Saccharomyces cerevisiae / Saccharomyces cerevisiae
boulardii) [17,18,19].

[Hmoro npobieMol0 NpU BUKOPUCTaHHI JKUBUX
NpoOIOTHKIB € MOXIIMBA Iepeiaya TeHIB CTIMKOCTI 10
AHTHOIOTHKIB TPOOHOTHYHUMH INTaMaMH B TPaBHOMY
TPakTi JIIOAWHU IUIIXOM TOPH30HTAIBHOTO IEPEHOCY
rediB  [6,20,21]. HemaBHe mocCHipkeHHS TOKa3ajio
3IaTHICTh XapuoBux Oakrepiit Lactobacillus mommprosarn
CBO{ BJIACTHBOCTi CTiHKOCTI O aHTHOIOTHKIB Ha Xap4oBi
MaToreHy B yMOBax in vitro Ta in vivo [22].

MOXJIMBOIO € TakoXX HasBHICTb y NPOOIOTHKIB
HeOaxaHol MeTaDoJIiYHOI aKTHBHOCTI 1  HagMipHOI
CTUMYJIALIT IMyHHOI peakuii y CHpUHHSATIUBHX JIIOAEH
[16].

IIpu BUKOPHCTaHHI npoOIOTHKIB y
HOBOHAPO/UKEHHX JKMBI INTaMH MOXXYTb YyTBOPIOBAaTH
CTIMKi KOJOHIi, $Ki TEPEemKOMKAIOTh HOPMaIbHIN
KOJIOHI3aIii iHmOK MikpobioTo0 abo HOpMalbHUM
OCHOBHHM MiKp0o0iOMOM B IIUTYHKOBO-KHITKOBOMY TPAKTI,
3 HACTYITHOIO 3MiHOI0 HOPMAaJbHOTO PO3BUTKY IMYHHOI
cucremu [14,23]. V 3B'I3Ky 3 UM U1 HOBOHAPOKEHIX
Oyna pekoMeHI0BaHa KOMOIHAIsSI MPOOIOTHYHHUX IITAMIB
3aMIiCTh OJHOTO INTaMy, TaKOX OYJIO 3alpOIIOHOBAHO
BHKOPHCTOBYBaTH BOWTHX HarpiBaHHAM mpoOioTukis (S.
thermophilus) B cymirni st eHTEpaIbHOTO BBEICHHS 3
METOI0 YHUKHYTH BTPYYaHHS B KOJIOHI3AI[F0 KHUIICYHUKA
[24].

B ocraHHI poKM BHHHK iHTEpeC 10 BHKOPHCTaHHS
HEKUTTE3NATHUX, YOWTHUX HarpiBaHHAM, TNPOOIOTHKIB
[6,7,25]. ImakTuBamii MiKpoOpraHi3amMiB MoOXe OyTH
JOCSITHYTO PI3HUMH METOJIaMHM, BKJIIOYAIOYHM HarpiBaHHS,
BIUIMB XIMIYHHX PEUYOBHH (HANpHKIAL, (QOpMaiHy),
ramMma- abo yibTpadiosieToBe ONPOMiHEHHS 1 00pOOKy
yIBTPa3BYKOM. Y OLIBLIOCTI BHIAJKIB METOAOM BHOOPY
iHaKkTHBalii MPOOIOTUYHUX LITaMIB € TerioBa 00poOKa
[6,25,26].

Just  TepMo0oOpoOKM  OakTepialibHUX — CyCIeH3ii
MOJKEe BUKOPHCTOBYBATHUCS Jiana3oH Temreparyp Big 70 10
100 ° C, a B nesIKuX BHUIIaJIKaX IHAKTHUBALS IOCATAETHCS 3a
paxyHOK KoMmOiHamii TepMOOOpOOKM 3  mepiogaMu
BUTPUMYBAaHHS IIpH OUIBII HM3BKHX TeMIlepaTypax
(TemmepaTypa HaBKOJMIIHBOTO CEpENOBHUINA, IOTIM
TeMIiepaTypa OXOJO/KeHHS abo 3amep3anHs). Llei
Mpolec BiOMHMH SK THHJIAJi3alis Yepe3 CXOXICTh 3
METOJIOM CTepHIIi3amii A7 BUJAJIICHHS CIIOpP, 3aCHOBAHOMY
Ha TIOBTOPIOBAHMX KHUITSATiHHI Ta iHKyO6aii [27,28].

MomudikoBanuii  mpormec  TUHAami3amii  OyB
BUKOPHUCTaHWH I OTPUMaHHA  TepMOOOpOOIeHUX
TIPOMHMCIIOBO BUPOIIyBaHUX OaKTepiil 1)1 pi3HUX IIiJIeH, K
MeIUYHUX, Tak i xapuoBux [29,30,27]. Tlosimomisinocs,
o y mrramiB L. rhamnosus mpornec tunpanizaiii 3minoe
(opMy KITITHH 13 OSBOIO 3MOPIIEHHX 1 ()parMEeHTOBAHUX
¢dopm [30]. Ilpu Tepmiuniii 0OpobLi Moxe BinOyBaTHCS
po3puB KITITHHHUX CTIHOK 3 BUBUILHEHHSIM
LUTOIUIA3MAaTHYHOTO BMICTy 1 OakTepialbHUX JIi3aTiB,
KOMITOHEHTIB KJITHHHOI CTiHKH, SKi TPaloTh KIOYOBY
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ponb B iMyHOMoAyimorunx edekrax [25], a Takox
MOKYTh OEpyTh y4acTh y MpUTHiYeHHI naroreHis [31,32].
OpHak iCHye HeTOCTaTHA KiJbKICTh HAYKOBHX JOCHIKCHD
3 OMIHKHU BIUIMBY TIPOIleCy THHAATI3amii Ha OakTepiaibHi
KIIITHHU.

Bceynepeu 3arajJbHONPUHHATII JTYMII,
JKUTTE3IATHICTh OakTepid a00 IUIICHICTh IX KIITHHHOL
CTIHKM HE € Ba)KJIMBOIO YMOBOIO JUISl KUIIKOBHX €(EeKTIB
npoO6ioTHKIB. € 3HAUHMI 00CAT AaHUX, SIKi TOKAa3yIOTh, L0
micas TepMiyHOi 0OpoOKM OakTepiajbHI EKCTPakTH 1
CyIIepHATaHT B OUIPIIOCTI BHMAAKIB 30epiraroTb CBOI
OCHOBHI mpobiotudHi BiactuBocti [25,30,33,34,35], mo
OyJI0 TOBEICHO B J0CTiAaX iN VItro, Ha MOJENAX y TBAPHH
[25] i B xminiuEuX BUTpoOyBaHHsX [6,14,29,36]. B ocHOBI
X e(eKTiB JIeKHUTh B3aEMOIA e(PEKTOPHUX MOJEKYIN 3
KIiTuHaMHA-rocnogapsamu [37,38,39]. KiowgoBi Monexymm
KUIIKOBHX OaKTepiil, BKIIOYAIOUH JIionoxicaxapuan abo
NEeNTHJIOTTIIKAaHW, TpPH [ON3JaHHI B  HABKOJHIIHE
Cepe/IoBHINEe 13 3pyHHOBaHMX a00 MOBHICTIO JII30BaHUX
KJIITHH, B3a€EMOMIIOTH 3 peELEeNTopaMu  eyKapioTiB
[40,41,42].

Crin 3a3HaunTH, MO e(PEKTH XKUBUX MPOOIOTHKIB
TaKO’)K B 3HAYHIA Mipi TOB'I3aHI 3 BUBLIEHEHHIM
OakTepialbHUX MPOAYKTIB, AKi MOXKYTh IIPOXOANUTH depe3
IIUTPHUA ~ BHYTPIMIHIA Imap ciam3y, IO 3axHIae
CHTEPOLIUTH KHIICYHHKA, 1 € cinabo JOCTYIHHM Ui
mimicaux kit [13,35,43].

HaBoasTbcs HACTYIHI €KCIIEPUMEHTaJbHI JOKa3H
NPOTEKTOPHOI il 1110/10 MATOreHiB PI3HUX MPOOIOTUYHUX
OakTepiil, yOUTUX HarpiBaHHIM.

Byno ommcaHo KOHKYpEHIIiIO 3a caifTu anaresii Ha
IITYHKOBO-KUIIKOBOMY PiBHI MK YOUTHMH HarpiBaHHAIM
KJIITHHAMH, OUUILEHUMH CTPYKTypaMH 3 JIaKTOOaKTepii, i
IITYHKOBO-KHIIKOBUMH MaToOreHaMu, Takumu sk E. coli-
ETEC [44], Campylobacter [45] i H. pylori [33,46] .

Ha mopeni caisMOHeENb03y B MHUIICH KOMOiHAIlS
yOWTHUX  HarpiBaHHSAM  MOJIOYHOKHCIHX  OakTepii,
Bkirogaroud L. acidophilus, L. plantarum, L. fermentum ta
Enterococcus faecium, sumkyBana iHBa3il0 caibMOHEN i
3amanieHHs, M0 MOB'A3YIOTh 3 €0 JIMOTCHX0EBUX KUCIOT
Ta ex3omnoiicaxapuis [47].

VYo6urnii HarpianssM L. plantarum rakox 3axumas
BiJl CAJIbMOHEIb0O3y MHUINECH 1 3HIKYBAaB TPAHCIOKAIUIO
I[LOTO MATOr€HA B CEJIC3IHKY 1 MEYiHKY, B OCHOBHOMY 32
paxyHOK MpUTHIYEHHs ajre3ii Ta iHBasii maroreuis [48].
Yournii HarpiBaHHAM Lactobacillus johnsonii
npurHivysas 3poctanus H. pylori 8 mociigax in vitro Ta B
iH(IKOBAaHOMY HUTYHKY MHuIei [46].

[lepopanbHe BBeNEHHS MUIIAM 1HAKTHBOBAHUX
0idimoOakTepii TaKOXK MPHU3BOIWIO JO IIiABHIICHHS
criikocti 1o ingexiii Salmonella [49]. V nocnimkenni in
vitro inaktuBoBaHi HarpiBamusm Bifidobacterium BB12
MepelKo/PKalld  yTBOPEHHIO OiorutiBok  Streptococcus
mutans [50].

Bimomo mpo Taki iMmyHoMoay.0m04i edekTH yOUTHX
HarpiBaHHsAM Ipo0ioTHKiB. Momnounokucni Oakrepii (L.
paracasei, L. reuteri, L. casei, L. plantarum) ingyxyBanu
cekpenito 1L-12, mo migcwiloe BpOMKEHUI IMYHITET.
[Ipryomy HaiOinbI cuibHUKA edekT Big3HAa4YaBcs Yy
BOMTOro HarpiBanusM L. paracasei B mopiBHsHHI 3 L.
reuteri, L. casei Ta L. plantarum [51].
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bimpmuii  cruMymoroumii  BIIMB Ha Makpodaru
MUIIeH BiA3HayaBcs B yOWTMX HarpiBaHHsIM L.
acidophilus, L. plantarum, L. fermentum ta E. faecium B
MOPIBHSHHI 3 JKUBUMH mITamamu [47].

Youri HarpiBaHHsSM OpOOIOTHYHI IITaMu  S.
thermophilus 36epiranu 3paTHICTh 1HIYKYBAaTH MPOLYKIIO
IgA, mo Oyno HpOAEMOHCTPOBAHO B 3pa3zkax (Qekamii
HEIOHONIEHUX JiTel [24].

InakTuBOBaHuit HarpiBanusM B. bifidum OLB6378
BIUIMBaB Ha MPONYKLil0 sSIgA Ha Mojeni KHIIKOBOTO
eKCIUIAaHTaTa MUII, IO BU3HAIM PE3yJbTaTOM IIPSIMOTO
BIUTHBY Ha eIiTeNii kuireunnka [52].

[Tpu opiBHAHHI )XUBOTO 1 youTOro HarpiBaHusaM B.
breve M-16-V o6uasi ¢GopmMu BUKIHKAIW TPUTHIYCHHS
BUPOOJICHHS TMpPO3alajJbHUX [HUTOKIHIB B  KIITHHAX
cele3iHKK MuIIeR-rHOTOOI0TIB [53].

Youri  HarpiBaHHAM ~ TpoOioTHYHI  Oakrepii
COpUAIOTh  HiMiCHOCTI  KUMIKOBOro Oap'epa. VY
MoHomapax kmitiH  Caco-2 / TC7, iH¢ikoBaHHX
niapeitaum Afa / Dr E. coli C1845, y6uruii HarpiBaHHIM
L. acidophilus LB (3 KyabTypalbHHM CEpPEIOBHILEM)
3HIDKYBAB IapalCTIONSPHy TPOHUKHICTE, HiBHILCHY i
niero E. coli [54].

Ha wMogmenmi cim30Boi OOONOHKH —KHIIEYHUKA
(xmitman  HT29-MTX) xomOiHaIliss THHIAII30BaHUX
mITaMiB, sxmouaroyu L. acidophilus, L. plantarum, L. casei,
L. rhamnosus, B. bifidum Ta S. thermophilus i
JKEJIATUHOBHUM TaHAT, 3aXMINAJIa KHUINKOBI KIITHHU BIJ
inpekuii E. coli nwsixom npurHiueHHs anresii Ta
iHTepHamizanii  OakTepii, 3amoOiraHHs 30UIBIICHHIO
MDKKJTITUHHOT MPOHUKHOCTI 1 MOIYIsILil ekcrpecii reHiB
nuToKiHiB [15,55].

s »x KOMOIHAI[iSI THHIATI30BaHUX MPOOIOTHKIB Ha
kimitnHax CacoGoblet®, indikoBanux E. coli, Takox
BUSBISUIA  TIPOTEKTOPHI  BIACTHUBOCTI,  30UTBIIYIOYH
TpaHCEMITEeTaTbHUA CNEKTPUIHHNA Omip 1 3HIKYIOUH
napaxkiIiTHHHHUN 0TIk [56].

Youruii Harpianusm L. rhamnosus OLL2838
YMHUB MPOTEKTOPHY Jit0 1oJ0 Oap'epHoi ¢GyHKIIl
KUILIEYHUKA Yy MHUIIEH 3 eKCIEePUMEHTAIbHUM KOJIITOM
[57].

VY mocinipKkeHH] Ha [mypax 3 TOCTPUM aJIKOTOJIbHUM
YPaKEHHSIM KHIICYHHKA BBEJCHHS YOUTHX HarpiBaHHIM
6akrepiit npobioTryHoro npoaykra VSL 3, o mictuts B.
breve, B. longum, B. infantis, L. acidophilus, L. plantarum,
L. paracasei, L. bulgaricus Ta S. thermophilus, 3naunoro
MIpOI0 3aXHUINAN0 I[ITOAPXITeKTypy KHUIIKOBOTO Oap'epy,
3armo0irafoun TPOHUKHEHHIO CHIOTOKCHHY Ta IHIIAX
OakTepiaJIbHUX TPOAYKTIB 3 MPOCBITY KHIIEYHUKA B
MOPTaNBHY LUPKYJILIO 1 MpUrHidyoun excrpecito TNF-
a [58].

Pozrnsauemo edexTu OKPEMUX
KOMIIOHEHTiB yOuTHX HarpiBamHaM Oakrepii. ILle -
MO3aKJIITHHHI cynepHatanTu [13], ex3omosicaxapuan
(EPS) [59], KOMITOHEHTH KIITHHHOI CTIiHKH i METabOiTH,
SKi BOJOMIIOTH TPOTH3AMATBHOI, TPOTEKTOPHOIO Ta
IMYHOMO/IYJIIOIOUOI0 AKTHBHICTIO.

OCHOBHUMH KOMITOHEHTAaMH KJITUHHOi CTiHKH
IpaMIIO3UTHBHUX  OakTepii € TNeNTHAOITiKaHU 1
JMOTEHX0€Bl KHUCIOTH. BOHM MOXyTh BBakKaTHCS
KJIFOYOBUMHM ~ KOMITIOHEHTAaMHM IMYHOMOJYJIOOYOT  Jiii
6inpimocTi pobiotukis [37,38,60].

AKTUBHHUX
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Jlimoreiixoesi kuciaorm L. plantarum ma kymeTypax
JOCHAPUTHUX KIITHH CeJe3iHKH MHIICH IpOSBISLIN
BJIACTUBOCTI iHIyKTOpa 1L-12 [61], YYHWIA
NpOTH3aNalbHy [iI0 Ha JIHIAX emiTelialbHUX KIITHH
KUILICYHNKa CBHHEW, NpUTHIUyrouM iHaykoBaHny moui [:C
npoxaykuito 1L-8 [37].

MenTuporaikan 3 L. rhamnosus mosimuryBas BpOIKEHY
IMyHHY BIAIOBiZb Y MHIIEH 3 ociablieHHMM iMyHITETOM
micns iHdikyBamHs Streptococcus pneumoniae. Bimbmn
TOTO, Ha3aJbHE BBEACHHS Ili€i PEYOBHHM IOKpAIIyBaJIO
BPOJKEHI IMyHHI BiAMOBIi/Ii Ta IHAYKYBAJIO peCIipaTOpHi i
CUCTEMHI alanTUBHI peaxii JIIOIMHA [62].
[enrumorikanu, BUIIeH] 3 pisaux Buais Lactobacillus,
TaKOX MAarOTh 3JaTHICTh mpurHidyBatu LPS-iHmykoBane
BUBIJIBHEHHS 3amalbHUX IMUTOKIHIB y RAW 264.7-
Mmakpodaromnonobuux kiaituHax muieit [63]. Kommekcu
noJticaxapua-nenTHaorTikay i3 mramy L. casei YIT9018
Oymu aktuBHI potu L. monocytogenes ta P. aeruginosa
[60, 64].

Ha siaminy Big Lactobacillus, anst 6idinobakTepiit
IMYHOMOZYJIOIOUY ~ Hif0  JHIOTEHXOEBHX  KHCIOT i
NENTHIOTIIKAHIB IIIe HAaJCKHAM YHHOM He BHBUEHO [31].

Ex3omogicaxapuam -  TMO3aKJITHHHI  MTOBEPXHEBI
BYTJICBO/HI TONIMEpH, SKi CEKPETYIOThCS 1 MPHUCYTHI Y
OinbIIOCTi OakTepiil, MIIOTh SK 3aXUCHUH MOBEPXHEBUMH
11ap, a TAKOXK B3aEMOJIIIOTH 3 HABKOJIMIIHIM CEPEIOBUIIIEM
[32], popmyroTs GakTepianbhi GiomtiBku [65]. Y nocmigax
in vivo ta in Vitro mokasaHo iMyHOMOmYJrOHOYi ederTH
eK30MoITicaxapuIiB, BUAIeHNX 31 mtamis Bifidobacterium
i Lactobacillus [32]. Tlepenbauaersbest, Mo i PEYOBHHU
OepyTh ydYacTh y B3aEMOMii MK MNPOOIOTHIHUMHU
OakTepisiMu Ta IMyHHOIO cHCTeMoOo rocmojaps [31,66].
Bowuri narpiBanusM Bifidobacterium longum BCRC 14634
abo BHAiNEHI 3 HUX CK30MONiCAXapuIu IIiABHITYBaIH
npormidepanito  MakpodariB  J77A.1  Ta  cekpemiro
npoTu3ananbHoro nutokiny IL-10. et ex3onomicaxapu
TaKOX NMpUrHivyBas BuBLIbHeHHS TNF-a 3 kimitun J774A.1
i 3HmkyBaB LPS-inpykoBaHe iHTiOyBaHHSI POCTY KIIITHH
[67].

IcHye Takox BenHKa KibKiCTh JOCIIKEHB IN Vitro
Ta in Vivo, sKi  J0BOAATH  3aXHCHI  eheKTH
eK30MmoJicaxapuiB, BuIUICHHX 3  npobioTukis[35].
AmnTaroHicTHuHU# edekt nakrobarmmt i 6idimobakTepii,
SKi TIPOIYKYIOTh €K30TI0TicaXapuau, ado iX i30JIbOBaHUX
€K30T0TicaxapuIiB, BHU3HAYAETHCA  IX 30ATHICTIO
KOarperyBaTHcs 3 NMaTOr€HaMH, L0 3HIKYE JOCTYITHICTh
OCTaHHIX JI0 KHITKOBOTO emitenito [32,68]. Bin3HavaeTbes
TaKO 3aTHICTh €K30I0TicCaXxapuaiB yTBOPIOBATH 3aXHCHI
IUTIBKA, 10  OO0epiraroTh  KIITHHH-TOCTIOAApi  Bif
MOIIKO/KEeHB MaToreHaMu ado ix tokcunamu [31,32]. Tak,
OUHITICHNH ek3omomicaxapun 3 L. plantarum WLPLO04, o
CKJIQIa€ThCSl 3 KCWIIO3M, TJIFOKO3M 1 TrajiakTo3H, OyB
3matHui mpurHidyBatu axaresiro E. coli O157:H7 no
kritue  HT-29. BiH Takox edexTuBHO iHTiOyBaB
YTBOpEHHS1  OIOIUTIBOK  NATOT€HHUMH  OaKTEepisMH,
BKiIrovatroun Pseudomonas aeruginosa, E. coli O157: H7,
Salmonella Ta Staphylococcus aureus [59]. Ilrtam S.
thermophilus CRL1190, 3aBasku ek3omoicaxapuaam,
npukpiruitoBaBest 1o kit AGS, 3HmkyBaB aaresiro H.
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pylori i mnocnmabmoBaB 3amansHy peakuiro [69]. YV
JOCTIDKEHHSX Ha TBapWHAX BBENCHHA B. breve, sxwit
MPOAYKY€E EK30TONiCaXapHId, 3MEHITYBaJIO KOJIOHI3AIi0
Citrobacter rodentium y mopiBHSHHI 3 MyTaHTHHM HE
npoaykyrouuM mTtamom [70, 71]. Ex3omomicaxapuiau 3
Bifidobacterium longum BCRC 14634 nposBisutun
AQHTUMIKPOOHY aKTHBHICTH NPOTH 7 BHUIIB OakTepiH, II0
BUKIIUKAIOTh TICYBAaHHS XapyOBHX MPOAYKTIB, i MPOTH
30yAHUKIB iHbeKwii [72].

Ex3ononicaxapuny, BUALICHI 3 TPOOIOTHKIB, MAIOTh
CTPYKTYypHY Ta OIOJOTiYHYy CXOXICTP 3  IHIINM
HeOaKTEepiHHUM  TOJTIMEPOM -  KCHJIOTJTIOKAaHOM -
pocIuHHAM TosiMepoM (3 Hacimus Tamarindus indica),
SIKMH TaKOXK Ma€ 3aXHCHI IDTIBKOYTBOPIOIOYi BIACTUBOCTI 1
Ha JaHUH 4ac BUKOPUCTOBYETHCS VIS JIIKYBAaHHS DPI3HHX
3aXBOPIOBaHb IIUTYHKOBO-KHIIIKOBOTO TpakTy [73].

Biaku noBepxHeBoro S-mapy, sKi IUIEHO TTOKPUBAIOTh
HOBEPXHIO KIITHH JIesKUX OakTepiil 1 apxet [74], npucyTHi
1 Ha TOBEpXHI KITUH pany Jjakrobaumn. Hampukinan,
6itok A S-mapy 3 L. acidophilus Gepe yuacte y
3B'SI3yBaHHI MIKPOOPTaHi3My 3 JCHIPUTHIMH KIITHHAMH,
o0 TPHU3BOOUTH [0 IHAYKIII IMYyHOPETYISATOPHOTO
¢enotuny (Treg) Ta MOJMIMIICHHIO TOMEOCTa3y CIU30BOI
000JIOHKH KuIlleYHHKa [75,76].

Be3kaiTHHHI cymepHaTaHTH TPOOIOTHYHNX OaKTepii
MICTATh IIMPOKHH CHEKTP CIHOJYK 3 aHTUMIKpOOHMMU
BJIIACTHBOCTSIMM,  BKJIIOYAIOYM  OpraHidHi  KHCIIOTH
(30KpeMa MOJIOUHY KHCIIOTY), IIEPEKUC BOIHIO, TIAICTHII,
peyTepuH i 6akrepiounnu [77,78]. [Ipoaykiist opraniyHuX
KUCJIOT OUIBIIICTIO MPOOIOTUYHUX LITaMiB B OCHOBHOMY
3abe3rnedye 1X  aHTHMIKpOOHY aKTHUBHICTH MHpPOTH
rpaMHETaTHBHUAX MaTOTeHIB [78]. JoBeneHo
J0303aJICKHUA OaKTepUIUIHUA e(eKT, OO0YMOBIICHHIA
MOJIOYHOIO KHCIIOTOIO, Y BiAQLTBTPOBAHUX CyTIEPHATAHTIB
S. thermophilus momo C. difficile [79]. Peyrepun (3-
TIAPOKCIMIpOMiOHANBACTIA) - 1€  Jo0pe  BiIOMWUIA
AQHTUMIKpOOHHMI MeTaboIIT, 10 MpoaykKyeTses L. reuteri,
KM, K BB&XalOTh, YWHHUTh CBOIO JiI0 LUISIXOM
OKHCJIEHHS TIOJIOBHX TIpyln B IJIbOBUX MAaTOTEHHUX
Mikpooprauizmax kumieunuka [78,80].

bakrtepionuHu, 10 CEKPETYIOTHCS, - 11€ HEBEJIHKI
TEPMOCTIHKI aHTHOAKTEpialbHI TMENTHIW, SKI 31aTHI
MIPUTHIYYBATH PIiCT IHITUX OaKTepiil, BKIFOYAIOUHN KUIIKOBI
narorenu [75,81]. TIpurHiueHHs pocTy in vitro HIMPOKOTO
crektpa mnaroreHis, Bimodaroun Clostridium, Bacillus,
Listeria, Enterococcus, Staphylococcus Tta  immi
rpaMHeraTHBHI OakTepii, a TakoX 3axucT Bix iHdekwil in
vivo, ommcaHi JUIA PI3HUX MOJIOUHOKHCIHMX OakTepii
[81,82,83]. bidimonuuu, BHIIEHI 3 PI3HUX IOTaMiB
Bifidobacterium, Takoxx NPOSBISIFOTH HIMPOKHH CICKTP
OakTepUIUAHOT aKTHBHOCTI MPOTH TIPAMIIO3UTUBHHUX Ta
TpaMHETaTHBHUX OakTepii 1 JesKkux ApLKIKIB 3a
JIOTIOMOTOI0 JII3UCY KIiTHH. [HmMHA OakTepionuH, 0
npoaykyerscst  Bifidobacterium, ammnonnn, upurhiuye
Clostridium y ¢depMeHTOBaHHX Xap4yOBHX MPOLYKTaX
[31,84,85].

bakrepionuHn Ta iHIOI AaHTUMIKPOOHI CIIONIYKH
MOXYTb OYTH NPUCYTHIMHU B iHAKTHBOBAHUX HarpiBaHHAM
MPOOIOTHYHHUX TIPOAYKTAX, OCKIJIBKM BOHHM BUTPHUMYIOThH
temneparypu 10 100 ° C [82]. Bonu Takox cTabijibHI B
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MIMPOKOMY Aiara3oHi pH, CTiiKi 10 3aMOPOXyBaHHS 1 10
Il cmabKuX OpraHivHUX PO3YMHHUKIB, CONEH 1 epMeHTIB
[31].

[IpencraBneHo psn KIIHIYHAX JaHUX, B TOMY YHCII
JOCHIJDKEHb  BUCOKOi  SIKOCTi, IIOJO0 €(QEeKTUBHOCTI
3aCTOCYBaHHSl YOWTHX HarpiBaHHsM NpPOOIOTHKIB Ipu
HACTYMHHX 3aXBOPIOBaHHIX i cTaHax [35].

MeteopusMm y 1opociaux i giTei

Y  mnopBifHOMY-CIiOMy  0araTOICHTPOBOMY
PaHIOMI30BaHOMY KIIIHIYHOMY JOCIIKCHHI 3a ydJacTio
JIOPOCIIHX 3 AiarHO30M (YHKIIOHAJbHE 3IyTTS JKUBOTA,
20-7eHHe 3aCTOCYBaHHS THHAami3oBauux L. reuteri ta B.
breve 3 momimMepoM KCHIIOTJIFOKAHOM [aj0  BHII
pe3ynbTatd 1m0 e(eKTHBHOCTI y  TIOpIBHSAHHI 3
CHMETHKOHOM. 3a3Hayajocsi 3MEHIIEHHS BHPAa3HOCTI
MOYaTKOBO JiarHOCTOBAHOTO CHHAPOMY Ha/UIUIIKOBOTO
0akTepiaIbHOTO POCTY B TOHKOMY KHIIICYHHUKY 1 3HIIKEHHS
YTBOPEHHS T'a30II0IOHOTO BOJIHIO (B JUXAIBLHOMY TECTi)
[36]. 3a3HaueHuii CHHIAPOM BHHHMKA€E  BHACIIJOK
HAJIMIPHOTO POCTY OakTepil, sSKi 3a3BHYail KOJOHI3YIOTh
TOBCTY KHIIKY, B OCHOBHOMY I'DaMHETaTHBHHX, CTPOIUX
aHaepoOiB Ta eHTepoKoKiB [86].

Tunpanizosani Lactobacillus reuteri SGLO1 Ta
Bifidobacterium breve SGBO1 B no3i 100 x 109 KYO /13
KCHJIOTJIFOKAHOM OYJI0 BUBYEHO B MIJIOTHOMY JOCITiI>KEHH1
3a yudacTio 46 HeMOBIAT y Bili Bix 3 m0 16 TWxXHIB 3
OUTYMMHM  KOJbKaMu. JIuTsdi  KONBKH, SK BiZOMO,
noB'si3aHi 3 nucOakTepio3oM  (BHWKEHHMM  PiBHEM
0idinodakrepiil, nmakToOaUMI 1 BHUIIB, SKI NPOAYKYIOThH
OyTupar, 1 MiJBUIIEHUM piBHEM MpoTeoOaKTepuii),
HE3PUTICTIO CIM30BOi OOOJOHKH, 3alabHUM IPOIECOM i
nopyieHHsM  Oap'epHoi  ¢GyHKiil kumeuHuka [28].
3a3HadyeHi mpoOioTHYHI OakTepii B HOpMi NPUCYTHI B
KMIIEYHUKY TPyIHHX JiTel i B IpyaHOMY MOJOIi. Ix
3aCTOCYBaHHS 3HAYHO 3HHU3WIO CEpPEIHI0 TPUBAJICTH
Hama/iB [ayy B NOPIBHSAHHI 3 puifoMoM saktasu [29].

Y HelaBHbOMY paHJOMI30BaHOMY BIIKPUTOMY
KOHTPOJIbOBAaHOMY KJIIHIYHOMY JOCII/DKEHHI 32 y4acTio
JIiTel y Billi Big 2 TWKHIB A0 4 MICSIiB BBEICHHS
tuHgamizosadoro Lactobacillus acidophilus HA122 (2 x
109 KYO/2 mi) B moennanHi 3 ekctpakramu Matricaria
chamomilla i Melissa officinalis mpu3sseno no 3HauHOrO
CKOPOYEHHS CEepeHBOr0 INOACHHOrO dacy IuUIady
MOPIBHSHO 3 CHMETUKOHOM [87].

Hiapest

VYouruii HarpiBanusam L. acidophilus LB icrotHo
MOCHa0MIoBaB  KIIiHIYHI CHMOTOMH y TAIli€HTiB 3
XPOHIYHOIO [liapeero, TpHIOMY e(deKT MepeBepIIyBaB
TaKHii )KUBUX JlakToOarm [88].

VY mnamne6oKOHTPOILOBAHOMY JOCTIKEHH] B TiTEH
3 TOCTpOI0  Jiapeero, BHKIMKAHOK  POTABHPYCOM,
miodinizoBanuii, youtuii Harpisauusm L. acidophilus LB
B IIO€JIHAHHI 3 NEPOPANIBHOIO peTiipaTauiifHo0 Tepamieo
yepe3 24 roarHM JTiKyBaHHS JOCTOBIPHO 3HMXKYBaB YHCIIO
JITeH 3 pIAKUM CTYJIOM y TOpIBHSHHI 3 Iuiane6o. 3Ha4HO
CKOPOYYyBaJacs TaKOXK TpUBaJicTh aiapei [89].

v PaHIOMi30BaHOMY MOABIHHOMY-CITIIIOMY
M1ae00KOHTPOIBLOBAHOMY KIIIHIYHOMY JTOCIiPKEHHI B
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IITEeH 31 CTIKOIO HE pOTaBipYCHOIO Jiape€ero 3aCTOCYBaHHS
mio¢inizoBaHMX, yOWTHMX HarpiBaHHsIM, Oakrepiit L.
acidophilus LB 3 KyJgbTypalbHHM  CepEIOBHIIEM
CKOPOYYBaJl0 Yac BiIHOBJICHHS HOPMAIBHOIO CTyJa Ha
OJVH JIeHb y TOPIBHAHHI 3 JITbMH, SIKi OTPUMYBaJIU
PO3YMH AJIsI IepopajibHOI periiparanii B sSKOCTI mane6o

[54].

IMo3akuuIkoBi 3aXBOpIOBaHHSA

Bukopucranns OpabHUX MpoOiOTHKIB
HaOLIBIIO0 MipOI0 BUBYEHO IIPH JIKYBaHHI allepridHuX
3aXBOPIOBaHb, 0COOJMBO aromiudoro mepmaruty [30].
OpmHak pe3yibTaTH BHUKOPHUCTAHHSA PI3HHX  IKHUBHX
npobGioTukis, B ocHoBHOMY L. rhamnosus GG, B. breve ta
B. longum, mipu boMy 3aXBOpIOBaHHI BHKIMKAIN 3HAYHI
po36ixHocTi [14,90,91] uepe3 npoTHpiuHi pe3yibTaTu
e(eKTUBHOCTI 1 B AESKUX BHUIAJKaX 4Yepe3 BHHUKHEHH:
HeOakanux siBuil [14] . BigznaueHo, mo edexti MOXyTh
OyTH NOB'sI3aHi 3 TUIIOM MPOOIOTUYHOTO IITaMy, METOJIOM
BBEJICHH, 103010, YaCOM IT0YaTKY 1 TPUBAJIICTIO JTIKyBaHHS
[37,90].

VY pszai mocnimKkeHp Ha MuIax Oyno MOKa3aHo, M0
THUHIaT30BaHi mtamu L. rhamnosus Tta L. brevis moxyTts
3armo0iratu po3BUTKY aTomiyHoro aepmarury [92, 93]. V
JOCIIKEHHI HAa MOJICNI aTOIIYHOTO ACPMATUTY B MUIICH
NepopaibHe  BBEJCHHS METAOONITIB  MOJOYHOKHCIIHX
GakTepiil 3MEHIITYBAaIO CTYMiHb IKIPHUX TPOsBiB [94].

Y 0araToleHTPOBOMY paHIOMi30BaHOMY
NO/ABIHHOMY-CIIIIIOMY ~ KOHTPOJILOBAaHOMY  JIOCIIiIXKEHHI
BUKOPHUCTAHHSI MOJIOYHOI CyMillli, IO MICTHTh YOUTI
HarpiauusaM B. breve C50 i S. thermophilus 065 y xiteii 3
BUCOKHM PHU3UKOM aToMil, 3HM3WJIO YacTOTy TPaBHHUX 1
pecripaTopHux ajepriunux mouii [95,96].

Ille ©He mocmimKeHO EQEeKTHBHICTH MICIEBOTO
3aCTOCYBaHHA YOWTHX HArpiBaHHSAM MpPOOIOTHKIB i
BUIUICHHX 3 HHUX CIIOJNYK, XOYa BOHHM MAalOTh 3aXHCHI
Oap'epHi BIACTHBOCTI 1 MOXYTh OpaThm ydYacTb B
perenepartii mkipu [73,97].

CToCOBHO €(eKTHBHOCTI MpHU XeNiKoOaKTepHil
inpekuii Oyno oTpumMaHo JaHi in Vvitro Ta Ha
€KCIIEPUMEHTAIbHUX MOJIEIISIX, TOOTO MOYKHA PUITYCTUTH,
mo Oakrepii, yOWTI HarpiBaHHsIM, TaKOX MOXYTh
BUKOPHUCTOBYBATHCSl B SIKOCTI HIATPUMKH OpU Teparil
indekuii H. pylori [33,46].

OcTaHHIM YacoM Ha PHHKY 3'SBHJIMCS 3aCO0H, IIO
MICTSTP Pi3HiI YOUTI HarpiBaHHAM IITaMU MPoOioTHKIB. Lle
- KCWIOIJIIOKAH IUI0C TUHAAMI30BaHi mramu L. reuteri ta
B. breve nms nmikyBaHHS KOJBOK y JOPOCIMX 1 JiTei, a
TaKOX  KOMIUIEKC JUIA JIKyBaHHS  JUcOaKTepiosy
KHIIIEYHUKA, TIOB'SI3aHOTO 3 Jiapecto (KEeIaTHHOBHUMA TaHAT
mioc  tuHpamizoBanuit  Lactobacillus  acidophilus,
Lactobacillus plantarum, Lactobacillus caseli,
Lactobacillus rhamnosus, Bifidobacterium bifidcus thermo
ta Streptococococcus). st JiKyBaHHS AWTSYHX KOJBOK
BHUITyCKaeThesl THHAAM30BaHui Lactobacillus acidophilus
HA122 (2 x 109 KYO/2 mi1) B moeIHaHHI 3 €KCTPaKTaMU
pomariku i menicu [35].

Ha 3aBepmieHHS cnig MiAKpECIWTH IIepeBaru
BUKOPHCTAaHHS yOUTHX HarpiBaHHAM MpoOioTukiB. Jlo HUX
BIZTHOCATBCS: BIACYTHICTh PH3HMKY TpaHCIOKaIii OakTepii
3 MpPOCBITY KHIIEYHHKA B KPOB, BiJCYTHICTh PH3HUKY
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OTpUMaHHS 1 TOBTOPHOT'O TIEpEHECEHHS TeHIB CTIHKOCTI 10
AaHTHOIOTHKIB;  BIACYTHICTP  PU3UKYy  MOPYLICHHS
HOpPMAaNbHOI ~ KOJIOHI3aIlil KWIIKOBOiI ~MikpoOioTn ¥y
HOBOHapo/pKeHUX. Lli 00'eKTH JIeTKO cTaHmapTHU3yBaTH,
TpaHCropTyBaTtu 1 30epiratu. BoHM € anpTepHaTHBOIO
JKMBUM  TpOOIOTMKaM 1  BIIKPUBAIOTH  MOXKJIMBOCTI
BUKOPDHCTAaHHs U JIIKYBaHHS pI3HMX 3aXBOPIOBAaHb 1
CTaHiB.

Perspective of tinalized microorganisms in the
development of safe probiotics

Bomko T.V., Martynov AV, Nosalskaya T.M.
Introduction: The use of probiotics is a common method
of influencing the intestinal microbiota. But oral
administration of live probiotic bacteria has significant
disadvantages. First, live probiatic bacteria in
gastrointestinal tract are exposed to acidic environment
and gastric pepsin, then the destructive effects of bile
acids and pancreatic enzymes. As a result, most
microorganisms die, and the remaining ones are not
always able to restore their number. There are also
difficulties with the integration of surviving bacteria into
the biofilms of the parietal microflora, which has
protective antagonistic properties against exogenous
microorganisms. In the case of survival of a significant
part of the introduced microorganisms and their
reproduction, one of the safety problems is the possibility
of penetration of live bacteria from the intestine into the
tissues and blood, with the occurrence of bacteremia,
especially in patients with impaired epithelial barrier
function. Another problem with the use of live probiotics
is the possible transfer of antibiotic resistance genes by
probiotic strains in the human digestive tract by horizontal
gene transfer. In newborns, probiotics can interfere with
normal bowel colonization. Rationale: In recent years,
there has been interest in heat-killed probiotics, including
through the use of tyndallization. But the viability of
bacteria or the integrity of their cell wall is not an
important condition for the intestinal effects of probiotics.
There is a considerable amount of experimental in vitro
and animal model studies that show that after heat
treatment, bacterial extracts and supernatant in most cases
retain their basic probiotic properties. Experimental
evidence for the protective effect of various heat-killed
probiotic bacteria against intestinal pathogens is
presented. Thus, killed lactobacilli or their purified
structures competed for adhesion sites at the
gastrointestinal level with E. coli-ETEC, Campylobacter
and H. pylori. In a model of salmonellosis in mice, heat-
killed lactobacilli, alone or in combination, reduced
pathogen invasion and inflammation. Oral administration
of inactivated bifidobacteria to mice also resulted in
increased resistance to Salmonella infection. In vitro heat-
inactivated Bifidobacterium BB12 prevented the
formation of Streptococcus mutans biofilms.
Immunomodulatory effects of heat-killed probiotics have
been found in both innate and acquired immunity. Effects
such as induction of IL-12 secretion, stimulating effect on
macrophages, enhancement of IgA production, etc. are
given. Heat-killed probiotic bacteria help support the
integrity of the intestinal barrier, which has been proven
in a number of studies on intestinal cell monolayers
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(Caco-2/ TC7, HT29-MTX, CacoGoblet), as well as in
studies in rats with acute alcoholic intestinal lesions. The
effects of some active components of heat-killed bacteria
are considered. The main components of the cell wall of
gram-positive bacteria are peptidoglycans and
lipoteichoic acids. They can be considered key
components of the immunomodulatory action of most
probiotics. Lipoteichoic acids of L. plantarum on cultures
of dendritic cells of mice spleen showed the properties of
an IL-12 inducer, had an anti-inflammatory effect on the
lines of epithelial cells of the pigs intestine, inhibiting the
induced field I:C production of IL-8. Peptidoglycan from
L. rhamnosus improved the innate immune response in
mice with weakened immunity after infection with S.
pneumoniae. Peptidoglycans isolated from different
species of Lactobacillus have the ability to inhibit the
LPS-induced release of inflammatory cytokines in mice
RAW 264.7 macrophage-like cells. Polysaccharide-
peptidoglycan complexes from L. casei Y1T9018 were
active against L. monocytogenes and P. aeruginosa. A
large amount of research has been devoted to the effects
of exopolysaccharides isolated from Bifidobacterium and
Lactobacillus strains in in vitro and in vivo experiments.
Heat-killed Bifidobacterium longum BCRC 14634 or
exopolysaccharides isolated from them increased the
proliferation of J77A.1 macrophages and the secretion of
the anti-inflammatory cytokine IL-10.
Exopolysaccharides coagulate with pathogens, which
reduces the availability of the latter to the intestinal
epithelium, forming the films that protect intestinal cells
from damage by pathogens or their toxins. In animal
studies, probiotics strains that produce
exopolysaccharides reduced intestinal colonization by
pathogens compared to non-producing strains. Cell-free
supernatants of probiotic bacteria contain a wide range of
compounds with antimicrobial properties, including
organic acids, hydrogen peroxide, reuterin and
bacteriocins. They are also present in heat-inactivated
probiotic products because they can withstand
temperatures up to 100 ° C. A number of clinical data,
including high-quality studies, on the efficacy of heat-
killed probiotics are presented. 20-day use of tyndallized
L. reuteri and B. breve with the polymer xyloglucan
reduced the severity of the syndrome of excessive
bacterial growth in the small intestine in adults diagnosed
with functional bloating (double-blind randomized study).
Tyndallized L. reuteri SGLO1 and B. breve SGB01
reduced the duration of colic (crying attacks) in 46
infants. In a randomized controlled trial, tyndallized L.
acidophilus HA122 with chamomile and melissa extracts
significantly reduced the mean daily infant crying time
compared to simethicone. Heat-killed L. acidophilus LB
significantly reduced clinical symptoms in patients with
chronic diarrhea, and the effect was superior to that of
live lactobacilli. In a placebo-controlled study in children
with acute diarrhea caused by rotavirus, lyophilized, heat-
killed L. acidophilus LB significantly reduced the number
of children with loose stools and significantly reduced the
duration of diarrhea. In a randomized, double-blind,
placebo-controlled clinical trial in children with persistent
non-rotavirus diarrhea, the use of lyophilized, heat-killed
bacteria L. acidophilus LB reduced the recovery time of
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normal stool. In a multicenter, randomized, double-blind,
controlled study, the use of formula containing heat-killed
B. breve C50 and S. thermophilus 065 in children at high
risk of atopy reduced the incidence of digestive and
respiratory allergic events. Recently, products containing
various tyndallized probiotics strains have appeared on
the market. These are L. reuteri, B. breve and xyloglucan
for the treatment of colic in adults and children, L.
acidophilus HA122 with extracts of chamomile and
lemon balm for the treatment of colic in children, a
complex of tyndalized lacto- and bifidobacteria with
gelatinate tanat for the treatment of intestinal
dysbacteriosis associated with diarrhea. Conclusion.
Heat-killed probiotics are no less effective than live
bacteria and have benefits such as greater safety, ease of
standardization, transportation, and storage. They are an
alternative to live probiotics and open up the possibility of
using them to treat various diseases and conditions.

Keywords: stress-factors, probiotics, metabiotics,
heat-killed probiotics, review
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