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AHHOTANUA
[Ipu u3yyeHNU aHTAarOHUCTHYECKOW aKTHBHOCTH JIBYX MPOOHOTHYECKHX aCCOLMAINN BBISBICHO,
4T0 accormanus co mrammamu L. fermentum 30 u L. cellobiosus 36, mpeBocXxoauT B KUAKOM U CyXOM
BHUJIC M3BECTHYI accouumanuio L. fermentum 27 u L. plantarum 2B/2 mo crekTpy aHTUMHKPOOHOTO
JCUCTBUSL M BEJIMYMHE AHTAarOHUCTUYECKOH AKTUBHOCTH, KOTOpas MOXET OBITh HMCIOJIb30BaHA JUIs
co3aanus d3PGHEKTUBHBIX JIEYCOHBIX MPOOHOTUYCCKUX IPEIapaToB.
KarwoueBble ciioBa: acconnanus 6akTepuii, MPOOMOTUK, aHTAarOHU3M, KUIIICYHbIC HHPEKIHH.

Octpsie kumeynsie nHOekun (OKW) — ogHa U3 akTyaabHBIX TPOOJIEM 3paBOOXPaHEHUS
Bcex cTpad [1], B Tom umcie u Kazaxcrana. Tak, B Kazaxcrane cpeau 3aperucTpupoBaHHBIX
nH(pEeKIMOHHBIX 3a00eBaHU B siHBape-Aekadpe 2019 roga, Ha BTOPOM MECTE IMOCIE OCTPBIX
uHbekuuidi apixatenbHbix nTyTed crosmu OKW — 22997 cmyuaeB [2]. IloBcemecTtHas
pacipoCTpaHEHHOCTh, BBICOKAsl YacTOTa pPAa3BUTUSA CPEAHETSIKENBIX U THKENbIX  (Qopm,
OCIIO)KHEHUW OMPEAeNsIOT HEOOXOAUMOCTh TMOWCKA IMYTeH ONTUMHU3AIUU TAKTUKU JICUCHUS
JIAHHOM TPYMIIBI 3a00JI€BaHUM.

CnoxHOCTb JieueHus: HH(EKITMOHHBIX 3a00JIEBaHUI CBSI3aHA C MACCOBBIM HEPAIIMOHAIBHBIM
UCIIOJIb30BaHUEM AHTHOMOTHKOB M XHWMHOTEpPANEBTUYECKUX IPENapaToB, TPUBEIINIEMY K
Pa3BUTHIO MHOXECTBEHHOM JIEKapCTBEHHOM ycTtoiuuBocTH nartoreHoB [3]. Kpome Toro,
NPUMEHEHHE aHTHOMOTHKOB HEPEAKO COMPOBOXKIACTCS H3MEHEHHEM KaueCTBEHHOIOo U
KOJIMYECTBEHHOTO COCTaBa KHIEYHOW MHUKPOOMOTHL. [lokazaHo, 4TO HapylIeHUS MUKPOOHUOTHI
(m1rcOro3) mpeapacoiaraloT K Pa3BUTHIO PA3IUYHBIX OOJIE3HEH JKeTyI0YHO-KUIIIEUHOTO TPAKTa,
aTOIHHU, OKUPEHHSI, METa0OTMYEeCKOT0 CHHAPOMA, CaxapHOTo ArnadeTa, peBMAaTOUIHOTO apTPHTA,
3JI0KaYeCTBEHHBIX HOBOOOPA30BaHMI U, BO3MOXKHO, IPYrux narosnoruii [4-7]. B cBsa3u ¢ 3TuMm, B
MOCIIeIHEEe BPEMsI B MUPE ISl JICUCHUS KUIIEYHBIX WH(EKIMA BCe Yalle BMECTO aHTHOMOTHUKOB
PEKOMEHAYIOT HCIOJB30BaTh MNPOOMOTUKM Ha OCHOBE MHUKPOOPTaHM3MOB - CHMOHOHTOB
KEITYT0IHO-KUIIIEYHOTO TPAKTA.

B mHactosmee BpeMms ¢dapmakosornyeckue MNpOOMOTHYECKHE MpernapaTbl CUHUTAIOTCS
Haubosee aneKkBaTHBIMH U S(G(EKTHUBHBIMU CPEICTBAMH IS TOJICPKAHUS U KOPPEKIIHU
MHUKPO3KOJIOTUH Y€JIOBEKa Ha ONTUMAJILHOM YPOBHE.

[TpoOuOTHKYM OTHOCSTCS K TPYIIE MEAUIIMHCKUX HMMYHOOHOIOTHYECKUX TIPeriapaToB Ha
OCHOBE KMBBIX OaKTepUil, aHTATOHUCTUYECKH aKTUBHBIX B OTHOILLIEHUH MMaTOT€HHBIX U YCIOBHO-
MATOTEHHBIX MUKPOOPTaHU3MOB - BO30OYAUTENCH pa3IMdHbIX HHPEKIIMOHHBIX 3a00JIeBaHUI U HE
OKa3bIBAIOUIMX OTPHUIATEIBLHOTO BJIMSHHUS Ha TMpeACTaBUTEIeH HOpMalibHOW MHKPOGIOPHI
yenoBeka. Yarne Bcero, MpoOMOTHYECKHE MpermapaThl WCHONIB3YIOT Ul MPOQPWIAKTUKA |
JICUEHUSI OCTPHIX KHUILIEYHBIX MHGEKIUH U KOPpeKIUU AUcOnoTHYecKuXx coctosiHuil. [lonobnas
Tepanusi COMPOBOKIACTCS, KaK MPABUIIO, TO3UTUBHBIMU CIIBUTAMH B CHCTEME HeCTeIU(hUIECKOM
UMMYHOJIOTHYECKON 3alllUThl OpPraHu3Ma W TMPUBOJUT K TIOBBIIICHUIO COMPOTUBISEMOCTU
OopraHu3Ma K BO3JICUCTBHUIO HEOIAronpHusATHBIX (haKTOPOB.
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B mHacrosimee Bpemst Ha pBIHKE MOSBWJIOCH MHOTO 3apyO€XHBIX NPOOMOTHYECKUX
IIPEnapaToB Ha OCHOBE KHUBBIX MUKPOOPTaHU3MOB. B pedTHHT Tydnx npoOroTHYECKHUX CPEJICTB,
HOPMAJU3YIOIUX  JIEATEIBHOCTh  JKEIYJAOYHO-KHIIEYHOTO  TPaKTa,  CHOCOOCTBYIOLIMX
BOCCTAHOBJICHUIO UMMYHHTETA, YIIy4IIAIOIIX oOMeHHbIE MPOLIECCHI, BOIILIU:
budunymbaxrepun, bupuaymobaxrepun @opre, Jlakrodakrepun, [Ipodudop, Anunon (Poccus),
Onrepon (®pannusa), bududopm ([anus) [8]. Bmecrte ¢ TeMm, u3BecTHbIE JieueOHO-
npoduIaKTHYECKUE MPOOUOTUKY POTUB KUIICYHBIX HH(pEKIMiA He Beerna dapdextuBHbl [9, 10].
[Tpu4rHOM 3TOrO SABISIETCS HEAOCTATOYHO IIMPOKUN AHTUMHUKPOOHBIM CHIEKTp ACHCTBHUSA, HE
noa0UparOTCS AHTATOHUCTHI K KOHKPETHBIM BO30YIUTENSIM 3a00JICBaHUM.

OaHUM M3 OCHOBHBIX KpUTEpPHEB OTOOpa MHUKPOOPTraHM3MOB B COCTAaB MPOOMOTHKOB
SIBIISICTCS BBIPQXKEHHOCTH CIIEKTPA UX aHTarOHHUCTUYECKOM aKTUBHOCTU B OTHOUICHUH PA3IMUHBIX
BO30OyauTeNel NHPEKIIMOHHBIX 3a00JICBAHHIA.

Hcxonss u3 BhIIE NEPEUMCIIEHHOTO, IETbI0 HACTOSAIIETO HCCIENOBaHHUS ObUI OTOOD
Haubosee aKTUBHOW MPOOMOTUYECKOW accoIMalMM [0 aHTarOHMCTUYECKOW aKTHBHOCTH MJIs
co3/1aHusl MPOOMOTHKA, aKTUBHOTO B OTHOIIEHHM BO30OYIUTENCH KHIIEYHBIX M BHEKHIICYHBIX
nHpeknuii. B xauecTBe KOHTpOs ObLT B3AT mpenapar [lmantagepmuH Ha OCHOBE MITaMMOB L.
fermentum 27 u L. plantarum 2g/2, noka3aBmmii 3p(QeKTHBHOCTh B OTHOIICHHU KHIICYHBIX
nHpexuit yemoseka [11, 12].

MarepuaJ u MeTObI UCCJIeI0BAHUM

Accormanus 6akrepuit L. fermentum 30 u L. cellobiosus 36 oroOpana u3 gabopaTopHOit
KOJUICKIIMA MOJIOYHOKHUCIIBIX OaKTEpHil ¢ BBICOKOH aHTUMHUKPOOHOW W (epMEeHTATUBHOU
AKTHUBHOCTBIO, BBIICIEHHBIX OT 3/I0POBBIX JIFOJICH.

[MItamm L. fermentum 30 monydeH 13 MOMyJISIHK CyOJIMMAIIMOHHO BBICYIICHHON KYJIBTYPBI
L. fermentum 29, BbyieneHHON M3 KHIIEYHWKA 3I0pOBOr0 uenoBeka. [IpencramieH
rpaMIIOIOKUTEILHBIMUA, aCIOPOT€HHBIMHU, HEMOABUKHBIMU, Majmoykamu pazmepom 0,5-0,7x1,0-
3,0 MKM ¢ TYIIBIMH KOHITAMH, Yallle OAWHOYHBIMU, HO BCTPEUYAIOTCS KOPOTKHE 1EeTouku. [Ipu pocte
Ha IUTOTHOM MUTATEIBHOU Cpefie 00pa3yeT IIOCKHE, KPYTJble, epoxoBaThie KoaoHuu. [1pu pocrte
B )KHJIKOW TUTATEIILHOU cpefie 00pa3yeTcsi paBHOMEpHas MyTh. COpakUBaeT TrajJakTo3y, JaKTo3Yy,
MajbTO3y, MaHHO3y, Menubuosy, padduuo3y, caxaposdy. llemnoOnosy, MaHHUT, pPaMHO3Y,
KCHUJI03y, COPOUT HE HCHONb3yeT uiu QepMeHTHupyeT cinabo. BoccTaHaBnmuBaeT HUTpATHI, U3
apruarHa o0pazyet amMmuak. Ciaabo moakucisier Mooko. ['mapommsyer kpaxmain. OnTuMaIbHBINA
pocr nipu 37 C, xopoo pacter npu 45 C, npu 15°C poct orpanuden. Vcnons3yeT opranuueckue
VMCTOYHHMKHN a30Ta: IENTOH, JAPOXOKEBOW aBTOJM3AT, MACHOW JKCTPAKT, KYKYpPY3HBIH JKCTPAKT,
OKCTPAKT COJIONOBBIX pocTkoB. H2S u wmHmon He oOpasyer. He oOmamaer karanma3zHoi
akTUBHOCTHIO. Hemarorenusiii. O0agaeT BHICOKOH aHTUMHUKPOOHON aKTMBHOCTHIO C IIUPOKUM
CIIEKTPOM JEHCTBUS U MOBBILIEHHOW YCTOMYMBOCTBIO K BHICYILIUBAHUIO.

[IItamm L. cellobiosus 36 Beiienen U3 monyasuy CyOJMMAIHOHHO BBICYIIEHHON KYJIbTYPBI
L. cellobiosus 35. IIpencraBnser coOoW Majxo4YKH C 3aKPYIJCHHBIMH KOHI[AMH BapHaOeIbHBIX
pa3mepos: 0,5-0,7x1,5-5,5MKM, HEMOABUKHBIE, ACTIOPOTCHHBIEC, TPAMIIOJIOKUTENbHBIE. [Tamouku
pacToNOKeHbl OJIMHOYHO, B KOPOTKHUX Iernoukax (mo 3-5 KJIeTOoK), WHorna B Oojee THHHBIX
nenovkax. [Ipu pocre B KHMIKOW MHUTATEIBLHON cpeme oOpasyercs paBHOMEpHash B3BECh C
MpPO3pauHbIM KOJBIOM B BepXHEM ciioe. [loBepXHOCTHBIE KOJIOHMM Ha TUIOTHOM MHUTAaTEeIbHOU
cpele IUIOCKHUE, PHU30MIHBIC, TJIyOMHHBIE - CBETJIO-XKENThle, 4eueBHIHble. DepMeHTHpYeT
apabuHo3y, pu0o3y, IeI00HO3y, TrajJakTo3y, TJIOKO3y, TIIOKOHAT, pa@@uHO3y, ManbTo3y,
Menuomno3y, caxapo3y. Cnmabas peakuus Ha JAaKTO3y, MaHHO3y, Kcuio3y. Obpazyer CO2 mpu
cOpa’kuBaHUM TJIIOKO3bI U IIIoKoHaTa. He cOpakuBaeT MaHHUT, paMHO3y. VI3 aprunnna oopa3syer
aMMuakK. MoJIOKO B TeUeHHe JIBYX CYTOK He ckBammBaet. Pacter npu 15°C n He pacter npu 45 C.
OnTumanbHas s pocta Temrneparypa 35 C. Mcmonb3yeT opraHMdeckue HCTOYHMKM a30Ta:
MIETNTOH, APOXOKEBOM aBTOJMM3AT WIIM SKCTPAKT, MsICHOH skcTpakT. Mumon u HoS He oOpasyer. He
naToreHHbIA. OONamaeT BBICOKOH AHTHUMHUKPOOHON AaKTUBHOCTBIO C IIMPOKUM CIEKTPOM
IEUCTBUSL.
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Jns uccnenoBanuii acconuanuu KyabTyp L.fermentum 27 u L. plantarum 28/2, a taxxe L.
fermentum 30 u L. cellobiosus 36 BeIpamuBany KaxIylo OTAeNbHO B Teuenue 24 u mpu 35°C B
MUTATENLHOM CpeJie Cieayromero cocrana (T/1): rimoko3a — 15,0; npoxkeBoi 3kcTpakt — 5,0,
MSICHOM 3KCTpakT — 5,0; mentoH — 10,0; aMMOHUIN IMMOHHOKHUCIIBIN — 2,0; HATPpHUIl YKCYCHOKHUCIIBII
—2,0; xanuit pocopHOKUCHbI 1-3amerienHbii — 2,0; HaTpHii hocHOpHOKHUCIBIN 2-3aMEIICHHBIH
— 2,0; marauit cepHokucisiii — 0,2; Mmapraner] cepHokucibiii — 0,05; kobansT xmopucterii — 0,01,
pH - 6,5-7,0;Bo1a muTheBas — 10 1.

Jis cyOnMMAalMoOHHOTO BBICYIIMBAHUSA B KUAKHE accOMaluy J0O0aBsUIM 3alllUTHBIC
KOMIIOHEHTHI: 7% caxapo3bl U 1,5% xenaruna + 7% COM. Ilocne 3Toro npenapaTs! pa3inuBain
B CTEpUJIbHBIE TEHUIIMJUTMHOBBIE (DJIAKOHBI IO 5 MJT M BBICYILIMBAIIU B CYOJIMMAIMOHHOMN CYIIUIIKE
Liobeta-35. HapaGoraHHbIC OMBITHBIC MApPTHU CyXUX MpPENapaToB 3aJ0KCHbI Ha XpaHCHHUEC B
XONOMIBHIKE. TIPU TeMriepatype ot 2 110 8°C.

OnpeneneHne aHTaroOHUCTUYECKOW AaKTUBHOCTH AacCOLUMALMK  MPOBOJIWUIU METOIOM
nuddy3un B arap B oTHOIIEeHHH TecT-KynsTyp Staphilococcus aureus MRSA 9, Staphilococcus
aureus MRSA 3316, Shigella flexneri 11, Escherichia coli, Salmonella gallinarum, Klebsiella
pneumonia 444, Pasteurella multocida, Pseudomonas aeruginosa 835, Pseudomonas aeruginosa
342, Proteus sp., Mycobacterium Bs, Candida albicansnpeoounu 1o guamerpy 30H I0/IaBICHUS
ux pocra [13].

UKCIeHHOCTh MHUKPOOPraHU3MOB B CYXHUX I[Ipernaparax yCTaHABIMBAIM MyTeM psaa
MOCJIEOBATEIbHBIX pPAa3BEICHUN B CTEPUIIBHOM BOJOMPOBOJHOM BOJE MW BBICEBA HX B
arapu30BaHHYIO UTaTenbHyIo cpeny MRS ¢ nocnenyromum moacyeToM BIPOCIIUX KOJIOHUM.

Jns matemaTuueckoi 0OOpaOOTKM pe3ylbTaToOB MCMOJIb30BAIM CTaHAAPTHBIE METObI
HAXO0XJICHUS CPEeIHUX 3HAYCHHUH U X cpenHux omuoOok [14]. CTaTucTUYeCcKy0 TOCTOBEPHOCTh
MOJIyYEHHBIX pPE3yJabTaTOB ompeneasuid mno t-kpureputo CrplogeHTta. Pasznuuus cuutanu
cTaTucTuyecku 3HaunMbiMu 1ipu p<0,05.

Pe3yabTaTsl U X 00Cy:KIeHUE

Pe3ynbTaThl MCClieIOBaHUNA aHTAarOHUCTUYECKON aKTUBHOCTH HCCIIEIYEMBIX AaCCOLIMAIIANA
1ocjie X KyJbTUBUPOBAHMS B T€YEHHUE 24 U B JKUJKON NMUTATENbHOM CpeAe MPENCTaBICHBI B
Tabymue 1.

Tabnuna 1 — CpaBHHUTENIbHASI XaPAKTEPUCTUKA aHTArOHUCTUYECKOH aKTHBHOCTH PA3IMYHBIX aCCOLMAIINIT
OakTepuit

30HI:I MoAaBJICHUA pOCTa TCCT-OPraHu3MOB, MM
Tect-opraHsMb! BapwuanTh acconmanuii GakTepwii
L. fermentum 27 + L. L. fermentum 30 + L.
plantarum 2s/2 cellobiosus 36
1 2 3
E. coli 15,5+0,7 22,0+0,3
S. gallinarum 14,0+0,9 21,0+0,4
Sh. flexneri 11 0 17,0+0,5
S. aureus 3316 14,0+0,5 17,0+0,5
S. aureus 9 17,5+0,5 25,0+0,4
K. pneumoniae 444 18,0+0,3 26,0+0,5
C. albicans 16,0+0,2 25,0+0,3
P. multocida 18,0+0,3 25,0+0,5
P. aeruginosa 342 13,0+0,8 26,0+0,7
P. aeruginosa 835 9,0+ 0,2 22,0+0,6
Acinetobacter sp. 1132 15,0+ 0,5 26,0+£0,5
Acinetobactersp. 1522 0 16,0+0,5
Proteus sp. 14,0+0,5 18,0+0,6
Mycobacterium Bs 20,0+£1,0 28,0+0,9
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Kak BUIHO W3 TMpeacTaBICHHON Ta0IuIbl, accouuarus u3 mrammos L. fermentum 30 u L.
cellobiosus 36 o6ragaer Gostee HIMPOKUM CIIEKTPOM ACUCTBHUS U O0JIee BRICOKOH aHTHMHKPOOHOM
AKTUBHOCTBIO 10 CPABHEHUIO ¢ accoruaruei L. fermentum 27 u L. plantarum 2g/2. Tak, B oTiinuue
OT TMPOTHUBOIOCTABIIAEMON accolMaliy, Yy Hee BbISBIEHA AaHTArOHHCTUYECKash aKTHBHOCTh B
ornomeHun Acinetobacter sp. 1522 u Shigella flexneri 11, a Takke OTMEUEHO MOBBIIICHHE
aHTaroHMU3Ma B OTHOIIEHUHU BCEX HCCIIEI0BAHHBIX TECT-KYJIbTYP, B OCOOCHHOCTH K K. pneumoniae
444, S. aureus 9, C. albicans, P. multocida, P. aeruginosa 342, Acinetobacter sp. 1132 wu
Mycobacterium Bs.

Tutp OGakTepuii UCCIETYEMbBIX aCCOIMAIMA ONPEICSIISTA B CyOIMMAaIlMOHHO BBICYIIEHHBIX
Mpernaparax UCXOAHBIX M TOCJE UX XpaHeHUs B TedeHue 4, 7 u 12 mecsueB B XOJOAWIbHUKE
(Tabmuma 2).

Tabmuua 2 - CogepikaHue KXU3HECHOCOOHBIX KJIETOK MPOOMOTHYECKHUX OaKTepUil B CyOIMMAIMOHHO
BBICYLLICHHBIX IIpenaparax 1 [0cje UX XpaHEeHUs B XOJIOAUIbHUKE
Conepxanue OakTepuaabHbIX KJIETOK B CyXHUX Ipenaparax , MiIpA

Tutp xuaxoi KOE/r
KyJIbTYpHI, Hcxomabr q 4 q 9 12
Accouanin YIBTYP CXOJHBIE epe3 epe3 7 epe3
mipa KOE/mn rnocne Mecsa MeECSIIIEB MECSILIEB
BBICYIITMBAHUS XpaHeHUs! XpaHeHUs XpaHeHUs

L. fermentum 27
u L. plantarum 6,5+0,3x10° 3,8+0,3x10° 3,0+0,3x10° 3,0+0,2x10° 2,0+0,2x10°
28/2
L. fermentum 30
u L. cellobiosus 7,8+0,4x10° 6,7+0,3x10° 6,0+0,3x10° 6,0+£0,3x10° 5,6+0,2x10°

36

[To pesynbpTaTam TaOIMIIBI BUIHO, YTO B CYXUX Mperaparax B TCUYCHUE CPOKa HAOIIOACHUN
(12 mecsieB) XOpoIIO COXpPaHHWJIACh JKH3HECITOCOOHOCTh MPOOMOTHYECKHX OakTepuid. boiee
BBICOKHI TUTpP OAaKTEpUil OTMEYEH Yy acCOIManuu., cocrosimei u3 oakrepuii L. fermentum 30 u L.
cellobiosus 36.

N3ydena takke aHTarOHUCTUYECKas aKTUBHOCTh MPOOMOTHYECKHX IMPENapaToB MOCIE MX
CyOJMMAaIMOHHOTO BBICYIIMBAHUS U XpaHeHus (Tabnuma 3).

Tabnuia 3 - AHTarOHUCTUYECKAsh aKTUBHOCTh BBICYIICHHBIX acCOIMALMNA MCXOAHBIX M mocie 4,7 u 12
MECSIIEB XpaHCHHS

30HBI TOJIABIICHUS POCTA TECT-KYIBTYP,MM
Accoanis TecT-KyIbTYpHI Hcxonnsie Uepes 4 Yepes 7 Yepes 12
IIOCJIC Mecdia MecdIa Mecdia
BBICYIIMBAHUA XPaHCHUA XPaHCHUA XPaHCHUA
1 2 3 4 5 6
E. coli 13,0+0,5 12,5+0,4 12,0+0,5 11,5+0,5
S. gallinarum 10,5+0,2 9,5+0,4 9,0+0,4 9,0+0,3
S. aureus 3316 12,5+0,3 11,0+0,5 11,0+0,7 10,5+0,6
S. aureus 9 14,0+0,5 12,5+0,6 12,0+0,3 12,0+0,6
L fermentum 27 K. pneumo_niae 444 15,5+0,6 13,5+0,3 13,0+0,5 12,6+0,4
L. plantarum C. alblca_ns 13,0+0,3 12,0+0,5 12,0+0,6 11,5+0,3
25/2 P. multocida 15,0+0,5 14,0+0,2 13,0+0,5 12,0+0,4
P. aeruginosa 342 11,0+0,4 10,5+0,3 10,5+0,6 10,0+0,6
P. aeruginosa 835 9,0+0,2 9,0+0,2 9,0+0,5 8,5+0,3
AC'”etﬂ’ggter Sp- 12,040,2 11,0402 | 10,0402 | 10,00,5
Acinetobacter sp.
1522 0 0 0 0
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[Iponomkenne Tabnuibl 3

1 2 3 4 5 6
Proteus sp. 12,5+0,4 11,5+0,6 11,0£0,5 10,5+0,3

Mycobacterium Bs 17,5+0,5 15,0+0,6 14,0+0,3 14,0+0,6

E. coli 18,040,5 16,0+0,4 16,040,6 15,040,5

S. gallinarum 19,5+0,2 17,5+£0,4 16,0+0,5 15,0+0,3

S. aureus 3316 15,5+0,3 14,0+0,5 13,0+0,5 13,5+0,6

S. aureus 9 19,5+0,4 17,520,7 16,040,3 15,00,5

K. pneumoniae 444 22,040,5 20,5+0,4 20,0+0,5 19,620,5

L. fermentum 30 C. albicans 22,0£0,6 20,0205 19,0£0,7 18,540,6
u L. cellobiosus P. multocida 22,00,7 20,0+0,4 19,040,5 18,040,5
36 P. aeruginosa 342 24,0£0,6 20,5£0,5 19,0£0,4 18,0£0,6

P. aeruginosa 835 22,0+0,5 20,0+0,3 19,0£0,2 18,520,4

AC'”et‘l’i’ggter P 22,0+0,5 21,0406 | 200+05 | 19,00,6

Acinetobactersp. 12,0+0,3 11,0£04 | 100405 | 10,0404

Proteus sp. 12,5+0,4 11,00,5 10,0£0,2 10,520,4

Mycobacterium Bs 22,0+0,5 20,0+0,5 19,040,5 19,040,3

YCcTaHOBIIEHO, YTO TMOCHEe CYOITUMAIIMOHHOTO BBICYIIIMBAHUS aHTATOHHW3M HE BBISIBJICH Y
accorpanuu 6axtepuii L. fermentum 27 u L. plantarum 2B/2 B otHomenuu Acinetobacter sp. 1522.
B oTHOmIEHWH OCTaNBHBIX TECT-KYJABTYp 30HBI TOJABJICHHS POCTa CYXHM IIpernapaToM
YMEHBIITWINCH Ha 1- 2 MM B JaJIbHEHIIIEM B T€UEHHUE CpOKa HaOmoaeHUH (12 MecsI1ieB) MEHsITUCh
HE3HAYUTENbHO. B cyXoM mpemapare uccienyeMol accolUalii KyJIbTyp aHTaroOHW3M IOCIe
CyOMMAaIMOHHOTO BBICYIIMBAHUSI COXPAHMUJICS KO BCEM HCCIEAOBAHHBIM TECT-KYyJIbTypam, Mpu
9TOM 30HBI TOJABJICHHS WX pPOCTa OBUIM 3HAYUTENHHO BHINIC, Y€M Yy IPOTHUBOMOCTABISEMON
accoIMaIuu, KpoMe TeCcT-KyJIbTypbl Proteus sp. (30HbI MmaaBieHUs pocTa y 00eUx accoluanui
12,5 mm). CoxpaHeHHE aHTArOHUCTUYECKON aKTUBHOCTU Ha JIOCTaTOYHOM YPOBHE OTMEUEHO KO
BCEM TECT-KYyJbTypaM B TeueHue 12 mecsiies.

CormocTaBiieHHE TIOJTYYCHHBIX JAHHBIX ITOKA3aJ10, YTO accolranus u3 Kyibtyp L. fermentum
30 u L. cellobiosus 36 oGiagaer 6osee MHUPOKUM CIIEKTPOM aHTHMHKPOOHOTO ACHCTBUS U OoJtee
BBICOKOW aHTarOHUCTHYECKON aKTUBHOCTHIO 110 CPaBHEHUIO ¢ accormanueii L. fermentum 27 u L.
plantarum 28/2. Tak, B OTIIMYME OT MPOTHUBOMOCTABISACMON AaCCOIMAIIMK, y HEE BBISBJICHA
aHTarOHUCTHYECKasl aKTUBHOCTh B oTHoIIeHuH Acinetobacter sp. 1522 u Shigella flexneri 11, a
TaK)Ke€ OTMEUYEHO IMOBBIIIEHNE aHTarOHM3Ma B OTHOIIEHUH BCEX MCCIIEOBAaHHBIX TECT-KYJIbTYp, B
ocobenHoctH k K. pneumoniae 444, S. aureus 9, C. albicans, P. multocida, P. aeruginosa 342,
Acinetobacter sp. 1132 u Mycobacterium Bs.

Takum 00pa3oM, yCTaHOBJICHO, YTO accolpanus co mrammamu L. fermentum 30 u L.
cellobiosus 36, mpeBoCXOAMT B )KHUIKOM U CYXOM BUJIC U3BECTHYIO acconuaruio L. fermentum 27
+ L. plantarum 28/2 mo tuTpy OaKkTepHii, a TaKk)Ke M0 CIIEKTPYy aHTHMHKPOOHOTO ICHCTBHS U
BEJIMYMHE aHTArOHUCTHUYECKON aKTUBHOCTH.
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Abstract
When studying the antagonistic activity of two probiotic associations, it was found that the
association with L. fermentum 30 and L. cellobiosus 36 strains exceeds the known association of L.
fermentum 27 and L. plantarum 2g8/2 in terms of the spectrum of antimicrobial action and the magnitude of
antagonistic activity in both liquid and dry forms. This features can be used to create effective therapeutic
probiotic preparations.
Keywords: bacteria association, probiotic, antagonism, intestinal infections.

Acute intestinal infections (All) are one of the urgent health problems in all countries [1],
including Kazakhstan. Thus, in Kazakhstan, among the diagnosed infectious diseases in January-
December 2019, All was in second place after acute respiratory infections - 22997 cases [2]. The
ubiquity, high incidence of moderate and severe forms, and complications determine the need to
find ways to optimize the tactics of treating this group of diseases.

The complexity of the infectious diseases treatment is associated with the massive irrational
antibiotics and chemotherapeutic drugs use, which led to the pathogens’ multidrug resistance
development [3]. Moreover, the use of antibiotics is often accompanied by a change in the
qualitative and quantitative composition of the intestinal microbiota. It has been shown that
microbiota disorders (dysbiosis) predispose to the development of various diseases of the
gastrointestinal tract, atopy, obesity, metabolic syndrome, diabetes mellitus, rheumatoid arthritis,
malignant neoplasms, and possibly other pathologies [4-7]. Therefore, recently in the world it is
increasingly recommended to use probiotics based on microorganisms - symbionts of the
gastrointestinal tract for the treatment of intestinal diseases instead of antibiotics.

Nowadays, pharmacological probiotic preparations are considered as the most sufficient and
effective means for human microecology correction and maintenance at an optimal level.

Probiotics belong to the group of medical immunobiological preparations based on live
bacteria, antagonistically active against pathogenic and opportunistic microorganisms that cause
various infectious diseases and do not adversely affect representatives of the normal human
microflora. Generally, probiotic preparations are used for the prevention and treatment of acute
intestinal infections and the correction of dysbiotic conditions. Such therapy is often accompanied
by positive changes in the system of nonspecific immunological defense of the body and leads to
increased body resistance to the adverse factors.

On the modern market, there are many foreign probiotic preparations based on live
microorganisms. The ranking of the best probiotics that normalize the gastrointestinal tract
function, increase immunity, and improve metabolic processes includes: Bifidumbacterin,
Bifidumbacterin Forte, Lactobacterin, Probifor, Acipol (Russia), Enterol (France), Bifiform
(Denmark) [8]. However, widely used therapeutic probiotics for the intestinal infections treatment
are not always effective [9, 10]. The reason is a narrow spectrum of antimicrobial action and the
absence of the antagonists’ selection to the specific pathogens.
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One of the main criteria for the selection of microorganisms for the probiotics composition
is the severity of their antagonistic activity against various infectious pathogens.

According to the above-mentioned, the purpose of this study was the selection of the most
active probiotic association in terms of antagonistic activity in order to create a probiotic that is
active against pathogens of intestinal and extraintestinal infections. The Plantafermin preparation
consisting of L.fermentum 27 and L. plantarum 2B/2 association, that demonstrated efficacy in
intestinal infections treatment, was used as a control [11, 12].

Materials and methods

An association of L. fermentum 30 and L. cellobiosus 36 was selected from the collection of
human origin lactic acid bacteria with high antimicrobial and enzymatic activity.

The L. fermentum 30 strain was obtained from a population of freeze-dried L. fermentum 29
culture isolated from the intestines of a healthy person. It is represented by gram-positive,
asporogenic, immobile, rods 0.5-0.7x1.0-3.0 um in size with blunt ends, often single, but short
chains can also be found. On a dense nutrient medium, it forms flat, round, rough colonies. In a
liquid nutrient medium, a uniform turbidity is present. The culture ferments galactose, lactose,
maltose, mannose, melibiose, raffinose, and sucrose, while cellobiose, mannitol, rhamnose,
xylose, and sorbitol are not fermented or weakly fermented. Restores nitrates, forms ammonia
using arginine, weakly acidifies milk and hydrolyzes starch. Optimum growth is detected at 37°C,
at 45°C the culture grows well, at 15°C the growth is limited. Organic nitrogen sources, such as
peptone, yeast autolysate, meat extract, corn extract, and malt sprout extract are utilized. The L.
fermentum 30 strain does not form H.S and indole, does not have catalase activity and is not
pathogenic. It has high antimicrobial activity with a wide spectrum of action and increased
resistance to drying.

The L. cellobiosus 36 strain was isolated from a population of freeze-dried culture of L.
cellobiosus 35. It is represented by rods with rounded ends of variable sizes: 0.5-0.7x1.5-5.5 pm,
immobile, asporogenic, and gram-positive. The rods are located separately, in short (3-5 cells
each) or longer chains. In a liquid nutrient medium, a uniform suspension with a transparent ring
in the upper layer is usually formed. Superficial colonies on a dense nutrient medium are flat and
rhizoidal, while the profound ones are light yellow and lenticular. The strain ferments arabinose,
ribose, cellobiose, galactose, glucose, gluconate, raffinose, maltose, melibiose, and sucrose. Has a
weak reaction to lactose, mannose, and xylose. It forms CO; during the fermentation of glucose
and gluconate, does not ferment mannitol and rhamnose. The L. cellobiosus 36 strain forms
ammonia from arginine, does not ferment milk for two days. Grows at 15°C, but not at 45°C. The
optimum temperature for growth is 35°C. The strain uses organic sources of nitrogen: peptone,
yeast autolysate or extract and meat extract, does not form Indole and H2S and is not pathogenic.
It has high antimicrobial activity with a wide spectrum of action. The strains are harmless for
human and animal.

L. fermentum 27 and L. plantarum 28/2 association and L. fermentum 30 and L. cellobiosus
36 association were used in this study. Each bacterial combination was cultivated separately for
24 hours at 35°C in a nutrient medium with the following composition (g/l): glucose - 15.0; yeast
extract - 5.0; meat extract - 5.0; peptone - 10.0; ammonium citrate - 2.0; sodium acetate - 2.0;
potassium phosphate 1-substituted - 2.0; sodium 2-substituted phosphate - 2.0; magnesium sulfate
- 0.2; manganese sulfate - 0.05; cobalt chloride - 0.01; pH - 6.5-7.0; fresh water - up to 1 liter.

For freeze drying, protective components were added to liquid associations: 7% sucrose and
1.5% gelatin + 7% SMP. After that, the preparations were poured into sterile penicillin vials of 5
ml and dried in a Liobeta-35 freeze dryer. The accumulated experimental batches of dry
preparations were stored in the refrigerator at temperatures from 2 to 8°C.

Then the antagonistic activity against Staphilococcus aureus MRSA 9, Staphilococcus
aureus MRSA 3316, Shigella flexneri 11, Escherichia coli, Salmonella gallinarum, Klebsiella
pneumonia 444, Pasteurella multocida, Pseudomonas aeruginosa 835, Pseudomonas aeruginosa
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342, Proteus sp. Mycobacterium Bs, and Candida albicans test cultures was determined through
the evaluation of growth inhibition zones [13].

The number of microorganisms in dry preparations was determined by a series of dilutions
in sterile tap water and inoculation into an MRS agar nutrient medium, followed by counting the
grown colonies.

For mathematical processing of the results, standard methods for finding the mean values
and their mean errors were used [14]. The statistical significance of the results obtained was
determined by Student's t-test. Differences were considered statistically significant at p<0.05.

Results and discussion
The results of assessment of the antagonistic activity of the studied associations after their
cultivation for 24 hours in a liquid nutrient medium are presented in Table 1.

Table 1- Comparative characteristics of different bacterial associations’ antagonistic activity.

Test-cultures' growth inhibition zones, mm
Test-cultures Bacterial associations _
L. fermentum 27 + L. plantarum 28/2 L. fermentum 336+ L. cellobiosus
1 2 3
E. coli 15,5+0,7 22,0+0,3
S. gallinarum 14,0+0,9 21,0+0,4
Sh. flexneri 11 0 17,0+0,5
S. aureus 3316 14,0+0,5 17,0+0,5
S. aureus 9 17,5+0,5 25,0+0,4
K. pneumoniae 444 18,0+0,3 26,0+0,5
C. albicans 16,0+0,2 25,0£0,3
P. multocida 18,0+0,3 25,0+£0,5
P.aeruginosa 342 13,0+0,8 26,0+0,7
P.aeruginosa 835 9,0+ 0,2 22,0+0,6
Acinetobacter sp. 1132 15,0+ 0,5 26,0£0,5
Acinetobactersp. 1522 0 16,0+0,5
Proteus sp. 14,0+0,5 18,0+0,6
Mycobacterium Bs 20,0+1,0 28,0+0,9

As can be seen from the table, the association of strains L. fermentum 30 and L. cellobiosus
36 has a wider spectrum of action and higher antimicrobial activity compared to the L. fermentum
27 and L. plantarum 28/2. In contrast to another association, it demonstrated an antagonistic
activity against Acinetobacter sp. 1522 and Shigella flexneri 11, and an increase in antagonism
against all studied test cultures, especially K. pneumoniae 444, S. aureus 9, C. albicans, P.
multocida, P. aeruginosa 342, Acinetobacter sp. 1132 and Mycobacterium Bs.

The titer of bacteria of the studied associations was determined in freeze-dried preparations
and after their storage for 4, 7, and 12 months in the refrigerator (table 2).

Table 2 - The content of probiotic bacteria viable cells in freeze-dried preparations and after their storage
in the refrigerator

The content of microbial cells in freeze-dried preparations, billion

Liquid culture CFU/g
Assosiations titer, billion Initial after After 4 months | After 7 months After 12
CFU/ml - months of
freeze-drying of storage of storage storage

L. fermentum 27
and L. plantarum 6.5+0.3x10° 3.8+0.3x10° 3.0+0.3x10° 3.0+0.2x10° 2.0£0.2x10°
28/2
L. fermentum 30
and L. Cellobiosus 7.8+0.4x10° 6.7+0.3x10° 6.0+£0.3x10° 6.0+£0.3x10° 5.6+£0.2x10°

36
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According to the results presented in the table, it can be seen that the viability of probiotic
bacteria was well preserved in dry preparations during the observation period (12 months). A
higher titer of bacteria was noted in the association of L. fermentum 30 and L. cellobiosus 36.

The antagonistic activity of probiotic preparations after freeze-drying and storage was also
studied (Table 3).

Table 3 - Antagonistic activity of freeze-dried associations, initial and after 4, 7, and 12 months of storage

Test-cultures’ growth inhibition zones, mm
Assosiation Test-cultures Initial after After 4 After 7 months | AAfter 12
freeze- months of months of
dryin storage of storage storage
ying g g
E. coli 13.0£0.5 12.5+0.4 12.0£0.5 11.5%0.5
S. gallinarum 10.5+0.2 9.5+0.4 9.0+0.4 9.0+0.3
S. aureus 3316 12.5+0.3 11.0+£0.5 11.0+0.7 10.5+0.6
S. aureus 9 14.0+£0.5 12.5+0.6 12.0+0.3 12.0+0.6
K. pneumoniae 444 15.5+0.6 13.5+0.3 13.0£0.5 12.6x0.4
L fermentum C. albica_ns 13.0+0.3 12.0+0.5 12.0+0.6 11.5+0.3
'27 and L. P. mu!touda 15.0+£0.5 14.0+0.2 13.0+£0.5 12.0+£0.4
plantarum 2s/2 P. aeruginosa 342 11.0+£0.4 10.5+0.3 10.5+0.6 10.0+0.6
P. aeruginosa 835 9.0+0.2 9.0+0.2 9.0+0.5 8.5+0.3
AC'”etgkl’ggter P 120502 | 110202 10.00.2 10.0£0.5
Acinetobacter sp.
1522 0 0 0 0
Proteus sp. 12.5+0.4 11.5+0.6 11.0+£0.5 10.5+0.3
Mycobacterium Bs 17.5+0.5 15.0+0.6 14.0+0.3 14.0+0.6
E. coli 18.0£0.5 16.00.4 16.020.6 15.00.5
S. gallinarum 19.5+0.2 17.5£0.4 16.0+£0.5 15.0+0.3
S. aureus 3316 15.5+0.3 14.0+£0.5 13.0+£0.5 13.5+0.6
S. aureus 9 19.5+0.4 17.5+0.7 16.0+0.3 15.0+£0.5
K. pneumoniae 444 22.0+0.5 20.5+£0.4 20.0£0.5 19.6+0.5
C. albicans 22.0£0.6 20.0£0.5 19.0+0.7 18.5+0.6
L. fermentum P. multocida 22.0+0.7 20.0+0.4 19.0+0.5 18.0+0.5
30and L. P. aeruginosa 342 | 24.0+0.6 20.5+0.5 19.0+0.4 18.0+0.6
cellobiosus 36 |p “aeruginosa 835 | 22.0+0.5 20.0+0.3 19.040.2 18.5+0.4
AC'”etﬂ’ggter SP- | 200:05 | 21.006 20.040.5 19.040.6
AC'”etfé’;;terSp' 120403 | 11.0+0.4 10.040.5 10.040.4
Proteus sp. 12.5+0.4 11.0£0.5 10.0£0.2 10.5+0.4
Mycobacterium Bs 22.0+0.5 20.0£0.5 19.0+0.5 19.0+0.3

It was established that after freeze-drying, no antagonism was detected for the L. fermentum
27 and L. plantarum 2B/2 association against Acinetobacter sp. 1522. In relation to the rest test
cultures, the zones of growth suppression by the dry preparation decreased by 1-2 mm, and then
changed insignificantly during the observation period (12 months). In a dry preparation from the
studied association, the antagonistic activity after freeze-drying was preserved towards all the
studied test cultures, while the zones of growth inhibition were significantly higher than in the
opposite association, except for the Proteus sp. test culture (growth suppression zones in both
associations were 12,5 mm). The preservation of antagonistic activity at a sufficient level was
noted for all test cultures for 12 months.

The comparison of the obtained data showed that the L. fermentum 30 and L. cellobiosus 36
association has a wider spectrum of antimicrobial activity and higher antagonistic activity
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compared to the association of L. fermentum 27 and L. plantarum 2g/2. So, in contrast to the
opposing association, it showed antagonistic activity against Acinetobacter sp. 1522 and Shigella
flexneri 11, as well as an increase in antagonism against all of the studied test cultures, especially
against K. pneumoniae 444, S. aureus 9, C. albicans, P. multocida, P. aeruginosa 342,
Acinetobacter sp. 1132 and Mycobacterium Bs.

Thus, it has been established that the L. fermentum 30 and L. cellobiosus 36 association
exceeds the known L. fermentum 27 and L. plantarum 28/ 2 association in both liquid and dry
forms by the microbial titer, as well as by the spectrum of antimicrobial action and the magnitude
of antagonistic activity.
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