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Pedbepar: Y poboTi gocnigxeHo BNnuB 30epiraHHA B 3aMOPOXEHOMY CTaHi CTPYKTYpHUX Ta meTaboniTHUX Aepwvsatis Bifido-
bacterium bifidum Ha iXHI0 NPOTUMIKPOOHY aKTUBHICTb. CTPYKTYPHI KOMMNOHEHTW OTPMMYBAaNN LUMISXOM LMKITIYHOrO 3aMOPOXKYBaHHS-
BiAirpiBy cycneHsii npobiotuyHoro wramy bicdpinobakrepin, npoaykTn metaboniamy — B mpoueci KynsTuByBaHHSA GidigobakTepin y
BMacHOMY «ZAesiHTerparti». 3pasku, Lo MIiCTATb CTPYKTYpHi Ta meTaboniTHi aepvBaTtu npobioTuka, niggasanu ginerpadii. Npotumi-
KPOOHY aKTUBHICTb (iNbTpaTiB BU3Ha4anu SKiCHUM i KinbKicCHUM MeTogamun oapasy nicnsa oAepxaHHs Ta 36epiraHHsa BnpogoBx 60 aio
3a Temnepatypu (—23 = 1)°C no BiAHOLWEHHIO A0 TECT-KynbTyp: cTadinoKokKiB, kKopuHebakTepii Ta CMHBOTHINHOI Nanuyku. Pesyrnb-
TaT¥ OOCNIMKEHHS nokasanwu, Lo 3aMOPOXYyBaHHSA [03BONse eeKTMBHO 36epiraTu NpoTUMIKPOOHUIA noTeHuian dineTparis: Bia-
MiHHOCTI MiXX MPOTMMIKPOOHOK aKTUBHICTIO CBIKOOTPMMaHUX pinbTpatiB Ta Tux, Wo 36epiranuca B 3aMOPOXEHOMY CTaHi, BiACYTHI
3a YMOBM 3aCTOCYBaHHS SIKICHOrO MeToAy OuiHKK. KinbKiCHWI MeToA A03BONUB BUABUTU CTATUCTUYHO 3HaYyLLe 3HWXKEHHS MpOTUMi-
KPOOHOI akTMBHOCTI (inbTpaTiB nicns 36epiraHHa y 3aMOPOXEHOMY CTaHi. Pi3HMLA MK KiNbKICHUMW NMOKa3HWKaMW XUTTE3AATHOCTI
TeCT-KymNbTyp MiCNsa eKcrno3uuii y CBiXOOTpUMaHMX Ta po3MOpOoXeHux dinstpartax cknana 0,2-0,8 Ig KYO/mn.

KnrouoBi cnosa: 6idigobakTepii, Aepuatu GicdinobakTepin, NpoTUMiKpoOHa aKTUBHICTb, 36epiraHHs, 3aMOpPOXXyBaHHS-BIAIrpiB.

Pedbepar: B paboTte uccrnegoBaHo BANSHNE XPaHEHNS B 3aMOPOXXEHHOM COCTOSHUU CTPYKTYPHbIX U METabonUTHbIX AepuBaToB
Bifidobacterium bifidum Ha nx NPOTUBOMUKPOBHYIO aKTMBHOCTb. CTPYKTYpPHbIE KOMMOHEHTbI Moy4anu nyTemM LUKIMYeCcKoro 3amo-
paxvBaHnsa-oTOrpeBa cycneH3un npobroTnyeckoro wramma 6ucdungobakrepuin, NpoaykTel MeTabonnsma — B npouecce KynbTUBMpO-
BaHust budmnpobaktepuin B cobCcTBEHHOM «Ae3nHTerpate» O6pasubl, cogepxalme CTPYKTypHble U MeTabonuTHble AepuBaThl Npo-
6uoTtuka, nogsepranu gunstpauymn. NMpoTMBOMMKPOBHYIO aKTUBHOCTE (OUNBLTPATOB ONPEAENsnn Ka4eCTBEHHbIM Y KONIMYECTBEHHbIM
mMeToAamMu cpasy nocrne Nony4YeHns n xpaHeHus B TedeHne 60 cyTok npu Temnepatype (—23 + 1)°C no OTHOLLEHWIO K TECT-KYNbTypaMm:
CTadUNOKOKKOB, KOPUHEDAKTEPUIA U CUHETHOMHON Nanoykn. Pe3ynbTaThl MCCregoBaHMs nokasanu, YTo 3amopa)XuBaHue no3sBonsier
3P hEKTUBHO COXpPaHATb MPOTUBOMUKPOOHbIN NOTEHUMan unsTpaToB: pasnuyunsa mexay npoTMBOMUKPOOHON aKTUBHOCTbLIO CBEXe-
NonyYeHHbIX PUNLTPaToOB N 06Pa3LOB, XPAHUBLUMXCH B 3aMOPOXEHHOM COCTOSHMM, OTCYTCTBYIOT MPU YCIOBUM MPUMEHEHUS Kade-
CTBEHHOro mMeToAa oueHKU. KonnyecTBeHHbIN MeToA NMO3BOMUI BbISSBUTb CTAaTUCTUYECKN 3HAYMMOE CHIDKEHWNE NMPOTUBOMMKPOBHON
aKTUBHOCTW (PVMLTPATOB MOCIEe XpaHEeHNS B 3aMOPOXEHHOM COCTOSHUW. PasHunua mexay Konm4yeCTBEeHHbIMM NokasaTensammn XusHe-
CNOCOBHOCTM TECT-KYNbTYp NMOCME 3KCNO3MLMN B CBEXEMNONYYEHHbIX U Pa3MOPOXEHHbIX dunbTpaTtax coctasuna 0,2-0,8 Ig KOE/mn.

KnioueBble cnoBa: budunaobakrepun, aepvsatbl GudunaodbakTepun, NpOTUBOMUKPOOHAS aKTUBHOCTb, XPaHeHNe, 3aMopaxXuBaHue-
OTOrpes.

Abstract: The effect of storage in a frozen state of structural and metabolic derivatives of Bifidobacterium bifidum on their antimicrobial
activity was investigated. Structural components were obtained by cyclic freezing-thawing of the suspension of a probiotic strain
of bifidobacteria, metabolic products were derived during the cultivation of bifidobacteria in their own 'disintegrate’ (product of cells
destruction). The samples containing the probiotic structural and metabolic derivatives were filtered. The antimicrobial activity of
the filtrates was determined by qualitative and quantitative methods immediately after isolation and storage for 60 days at (—23 +
+ 1)°C and compared with the test cultures of staphylococci, corynebacteria and Pseudomonas aeruginosa. The results of the study
showed that low temperature storage allowed to preserve the antimicrobial potential of filtrates: there was no difference between
the antimicrobial activity of fresh filtrates and the samples after storage in a frozen state if assessed with a qualitative method. The
quantitative method enabled to reveal a statistically significant decrease in the antimicrobial activity of filtrates after storage in a
frozen state. The difference between the quantitative indices of the viability of test cultures after exposure in fresh and frozen-thawed
filtrates was 0.2-0.8 Ig CFU/ml.
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"AY «IHcTUTYT MikpoGionorii Ta imyHonorii im. |. |. MeyHukoBa Haujo-
HanbHOI akageMii MeanyHMX HayK YKpaiHu»

2lHCTUTYT NpoGnem kpiobionorii i kpiomeauumun HAH Ykpainu, M. Xap-
KiB

SBuLmnii AepxaBHUIA HaBYanbHWI 3aknag YkpaiHm «YkpaiHcbka meany-
Ha CTOMaTororiyHa akagemisa»

“HauioHanbHuii HayKoBUI LEHTP «IHCTUTYT ekcnepuMeHTanbHol i Kni-
HIYHOT BETEPUHAPHOT MEAULIMHNY

*ABTOp, AKOMY HEOGXiAHO HaACKUNaTU KOPeCNOoHAEHLlo:
Byn. MNMepesicnascbka, 23, M. XapkiB, YkpaiHa 61016;

Ten.: (+38 057) 373-74-35, cakc: (+38 057) 373-59-52
enekTpoHHa nowTa: knysh_oksana@ukr.net

Hapiviwna 13.09.2017
MpuiHaTa go apyky 11.09.2018

|
"Mechnikov Institute of Microbiology and Immunology of the National

Academy of Medical Sciences of Ukraine

2Institute for Problems of Cryobiology and Cryomedicine of the National
Academy of Sciences of Ukraine

3Ukrainian Medical Stomatological Academy

“Institute of Experimental and Clinical Veterinary Medicine

*To whom correspondence should be addressed:
23, Pereyaslavska str., Kharkiv, Ukraine 61016;
tel.:+380 57 373 7435, fax: +380 57 373 5952
e-mail: knysh_oksana@ukr.net

Received September, 12, 2017
Accepted September, 11, 2018

© 2018 O.V. Knysh et al. Published by the Institute for Problems of Cryobiology and Cryomedicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.



Henocratas kiiHiYHAa €(QEKTUBHICTH iCHYIOUMX
po0iOTHKIB 00YMOBIIOE HEOOX1IHICTD MOLIYKY LIS~
XiB IXHBOTO YJOCKOHAJICHHS 1 KOHCTPYIOBAaHHS IPO-
O10THYHUX TIpernapariB HOBOTO MOKOMiHHA [3, 13, 14,
17]. OcraHHIM YacoM TEpCHEKTHBHOIO BBAYKAETHCS
po3poOka MeTabiOTHKIB — TIperapariB Ha OCHOBI 0io-
JIOTIYHO aKTUBHUX TPOAYKTIB METabOIi3My, CTPYK-
TYpHUX KOMIIOHEHTIB KIITHH MPOOIOTHYHUX MIKpO-
OpraHi3MiB Ta CHUTHAJIBHUX MOJCKYT 13 BiJOMOIO
XIMIYHOIO cTpyKTypoto [4, 5, 12, 15, 16, 28]. Mera-
00JIiTH MPOOIOTUYHUX MIKPOOPTaHi3MiB MalOTh CTH-
MYJTIOIOUYHMH BIUTMB Ha OakTepii HOpMalbHOI MiKpO-
(yropH MOOMHM Ta TPOTUMIKPOOHY 10 TI0 BiIHOIIEH-
HIO J0 TaTOreHHHX MIKpoopraHi3MmiB. BoHm Takox
BUSIBIIIIOTH IMyHOMO/IYJIIOIOTY, IPOTH3AIAIbHY, TIPO-
TUBIPYCHY Ta IHII BHIU akTUBHOCTI [4, 5, 24, 27,
28]. CTpyKTypHi KOMIIOHEHTH OaKTepialbHUX KITITHH
(pparMeHTH KIIITHHHHX CTIHOK, puOOCOMH, HYKJIei-
HOBI KHCIJIOTH) BiTHOCSTH O Oi0JOTIYHO aKTHBHHX
PEYOBHH IMYHOTPOTHOI [ii 3aBISKH IXHIA 37aTHOC-
Ti BUKJIMKATH PELENTOP-0TOCEPEAKOBAHI KacKaIHi
peaxiii, pe3yJibTaToM SKHX € aKTHBAIlisl MEXaHi3MiB
IMYHHOTO 3aXHCTy opraHizmy [7, 24]. Jlyis nigBuieH-
Hsl €(pEKTUBHOCTI METa0IOTUKIB JIO IXHBOTO CKJamy
BBOJISTH KJIITHHHI KOMIIOHEHTH OakTepid-mpoyleH-
TiB [12].

bidinobaxrepii — knacuuHi npoOioTHUHI OakTepii,
sIKi pa3oM i3 Oakrepoimamu ckmagaroTh 90-95% Bin
3arajgpbHOT MIKPOOHOI MOMYISAIT HUTyHKOBO-KHIITKO-
Boro TpakTy JioguHu [20]. Y mporeci pocTy 1 KuT-
TemisTbHOCTI OidimoOakTepii 3maTHI CHHTE3yBaTH 1
BUJIUJISITH B HABKOJIMIIHE CEPEJIOBHIIE BEIHKY KiJlb-
KiCTh 010JIOTIYHO aKTHBHHX CIOJYK i3 PIi3HOIO CIIps-
MoBaHicTIO [ii. Takumu croidykamu € OpraHiuHi
KHCJIOTH (MOJIOYHA, OIITOBA, MypaluHa, OypITHHO-
Ba) Ta OaKTepiOUMHH — PEUOBMHH, SKi TPOSBIAIOTH
aHTHOAaKTepiajbHy aKTUBHICTH IO BiIHOLICHHIO IO
0ararboX OOJIraTHHX Ta MOTEHI[IHUX 30yIHUKIB 1H-
(bekuiiHUX 3axBOprOBaHp JonuHu [2, 4, 20, 25].
Kpim Toro, GiomoridyHa akTWBHICTH OipimoOakTepiit
3a0e3IevyeThCsl KOMITOHEHTaMH KJIITHHHOI CTiHKH
(TImiKOTIpOTEiHAMH, TO3aKIITHHHAMHA ITOJTicaxapHuma-
MH, Gocdo- Ta TIKOTIMigaMHu, TTOBEPXHEBUMH aH-
TUTEHAMH — KOMILICKCAMH JIIMOTEHX0EBUX KHCIIOT Ta
6inkiB) [19, 22]. Takum unHOM, OihimoOakTepii Mo-
KYTh OyTH JKEpesIoM HaJA3BUYaiHO IHHUX PEUYOBUH
Ta CIOJYK, TOMY 1 BBaXKAIOThCsl 00’ €KTaMu 31 3HAY-
HHUM 010TEXHOJIOTIYHUM ToTeHIiaaoM [20].

3a3BUyail MPOAYKTH MeTabomi3My OTPUMYIOTh
LIISIXOM KYJIBTHBYBaHHS MPOAYLIEHTA Y PIIKOMY KH-
BUJIBHOMY CEpEIOBMII 3 HACTYIHUM BiJOKpEMJICH-
HSM MIKpOOHUX KIITHH BiJl KyJIbTypaJbHOI PiTUHU
neHTpudyryBaHaaM, QinpTpariiero abo ymbTpadins-
Tpamiero [8, 11, 18, 24]. CyTTeBUM HEIOIIKOM TaKUX
croco0iB € HasABHICTh Yy KIHIIEBOMY IPOIYKTI 3a-
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The poor clinical efficiency of existing probiotic
products rises the need to find the ways of their
improvement and/or developing the new probiotic
agents [19, 20, 24, 27]. Very promising became re-
cently the development of so-called metabiotics,
the agents based on biologically active metabolic
products, structural components of probiotic micro-
organisms and signal molecules with known che-
mical structure [8, 17, 18, 22, 23, 28]. Probiotic
microbial metabolites possess stimulating effect on
bacteria of human normal flora and antimicrobial
action on pathogenic microorganisms. They also
exhibit immunomodulating, anti-inflammatory, anti-
viral and other activities [7, 8, 21, 23, 28]. The struc-
tural components of bacterial cells (fragments of
cell walls, ribosomes, nucleic acids) are among the
biologically active substances with immunotropic
effect because of their ability to induce receptor-
mediated cascade reactions, the result of which is
activation of organism’s immune protection mecha-
nisms [7, 10]. The efficiency of metabiotics could
be increased by inclusion of the cell components of
bacterial producers [17].

Bifidobacteria are typical probiotic bacteria that
together with bacteroids make 90-95% of total
microbic population in human digestive tract [6].
During their growth and active life the bifidobac-
teria are able to synthesize and release numerous
biologically active compounds with versatile acti-
vities. These compounds are organic acids (lactic
acid, acetic acid, formic acid, succinate acid) and
bacteriocins, i. e. substances that express antibac-
terial activity towards many obligate or potential
infectious agents [3, 6, 14, 28]. Moreover, biological
activity of bifidobacteria is provided by the cons-
titutive parts of cell wall (glycoproteins, extracel-
lular polysaccharides, phospho- and glycolipids,
cell-surface antigens, i. e. the complexes of lipotei-
choic acids and proteins) [4, 26]. Thus, bifidobacteria
are the source of highly valuable substances and
compounds, i. e. they are supposed as objects with
considerable biological potential [6].

The products of bacterial metabolism are usually
obtained by culturing of the producers in nutrient
medium and separation of microbial cells and culture
liquid by centrifugation, filtration and ultrafiltra-
tion [7, 11, 15, 25]. A significant drawback of these
methods is the presence of the nutrient medium in
the final product. To obtain structural components
of bacterial cells one uses chemical, biological and
physicomechanical ways of disintegration, among
those the freeze-thawing is considered as the chea-
pest and simplest one [5, 7, 12]. We developed the
original way of obtaining structural and metabo-
lic derivatives of probiotic strain bacteria without
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JIMIIKIB XUBHJIBHOTO cepefoBuiua. s omgepikaHHS
CTPYKTYPHHX KOMIIOHEHTIB OaKTepiaIbHUX KIIITHH
TpagULiiHO 3aCTOCOBYIOThH XiMiuHi, OionoriuHi 1 ¢i-
3WKO-MEXaHIYHi croco0u Je3iHTerpallii, cepen SKux
3aMOPOYKYBaHHS-BIAITPIBAHHS BBKAETHCS HAMOUTHII
€KOHOMIYHHUM 1 pocTuM [9, 21, 24]. Hamu po3pobie-
HO OpHTIHAJIBHUHN CIOCiO ofep)aHHSI CTPYKTYPHHUX 1
MeTaOONITHUX JepHUBaTiB OakTepiii MpoOIOTUYHHX
mTaMiB 0e3 3aCTOCYBAHHS JKUBHIBHUX CEPEIOBHIIL.
Bin 00’€1Hy€e po3pi3HEHI TEXHOIOTIYHI €Tanu y JIBO-
eTanHy NpOLeaAypYy, AKa mnependadae OTPUMaHHS
«ae3inTerpary» (MpoayKT pyHHYBaHHS KIIITHH) MPO-
0ioTHKa Ta Mojasblle KyIbTHBYBaHHs KIITHH MpO-
JOYLEHTa y BIacHOMY «Je3inTerpati» [6]. Bizomo, mo
Mopdonoriyai, OioxiMiuHI BIaCTHUBOCTI OakTepiid
Ta XapakTep IXHBOTO MeTadoIi3My, a OTXKe, 1 CKIaj
MeTa0oMiTIB, AKI HUMH TPOAYKYIOTHCS, 3aJIekKaTb
BiJl cepeoBHINA i YMOB KyJIbTHBYBaHHS. ToMy Bia-
CTUBOCTI OTPUMAaHHX HOBHUM CIIOCOOOM CTPYKTYp-
HUX 1 METa0OJITHUX TMOXIJHUX TMPOOIOTHUKIB IIO-
TpeOyroTh BcebiuHOro BHMBUEHHsS. Hacammepen, ne
CTOCYETbCS BU3HAYCHHS ONTHUMAIILHUX YMOB 30epi-
raHHsi 610JIOTIYHO aKTUBHHX MPOAYKTIB MiKpOOHOTO
MOXO/DKEHHS SIK 3 METOIO 3aCTOCYBAaHHSI Ha eTarax
HAyKOBHX JIOCIIJKEHb, TaK 1 Ui BIOPOBAKECHHS
y BUPOOHHUNTBO. 3a AaHUMH JIiTEpaTypd OTpHUMaHi
MeTalOJITH Ta CTPYKTYpHI KOMIOHEHTH NPOOIOTHY-
HUX MIKpOOpraHi3miB 30epirarwth y JiodinrizoBaHO-
My, piIKOMy Ta 3aMopokeHomy crtaHi [11, 24]. Ha-
SIBHI Y JIITEpaTypHUX [DKEpeNax pe3y/bTaT BUBUEH-
HS aHTarOHICTUYHOI aKTHBHOCTI IPOOIOTHKIB, 1110 30€-
piramucs 3a pi3HUX YMOB, CTOCYIOTHCS KIITHHHHUX
tdopm [1, 26]. 3amMopokyBaHHA TaKWX TMpenapariB
BBA)KAETHCSL OJHUM 13 e(eKTHBHUX cnocoliB 30epe-
JKCHHS IPOOIOTUYHUX, Y TOMY YHCHI 1 TPOTUMIKPOO-
HUX, BIaCTHBOCTEH Oakrepiii [1, 3, 26]. JlocmimkeHHs
010JIOTIYHMX BIACTUBOCTEH MOXiAHUX MpPOOIOTHKIB
MIPOBOAMIM 200 OJpasy Micist OTPUMAaHHS, a0o JIHIIe
miciist 30epiranss y 3aMmopoxeHnoMy ctasi npu —20°C
[10, 18, 24]. Tomy onepxaHi aBTOpaMH PE3yIbTATH
HE Jaf0Th MOKJIMBOCTI TMOPIBHATH O10JIOTiYHY aK-
THUBHICTh OaKTepialbHUX MOXITHHX JO Ta ICIsI 3a-
MOPOXKYBaHHS 1 BU3HAYUTH BIUIMB 3aMOPOXKYBaHHS
Ha IMyHOTpOITHI, MTPOTH3aNaIbHI Ta TMPOTUMIKPOOHI
BJIACTUBOCTI KIIITHHHHX TOXigHUX. JlaHe mocmia-
JKEHHS JIO3BOJISIE IMOPIBHATH MPOTUMIKPOOHUH TO-
TEHI[ia] CBIKOOTpUMaAHUX (iNbTpariB Ta THX, IO
30epiraiucs y 3aMOpPOXEHOMY CTaHi 3a TeMIIeparypH
(23 + 1)°C. OGpanuii TemnepaTypHuii pexum 30e-
piraHssi € JOCTYIHHUM JUIsl BUKOPUCTaHHS SIK Y Me-
JUYHIA TIPaKTUI, TaK 1 B TOPTOBEILHUX aNTEYHHUX
Mepeskax, OCKUTBKH HOTO peaizallis MOXKJIHBa B MO-
PO3WIBHIN Kamepi TOOYTOBOTO XOJIOIHITHHAKA.
Mertoro maHoi poboTm Oyno OIiHUTH e(eKTHB-
HICTb 30epiranHs QiIbTPariB, AKi MICTATh CTPYKTYPHI
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using the culture media. Single technological steps
are combined together in a two-step procedure, and
involves the obtaining of probiotic 'disintegrate'
(product of cell destruction) and further culturing
of producer cells in own 'disintegrate' [9]. It is
known that morphological and biochemical pro-
perties of bacteria and course of their metabo-
lism metabolism, as well as the yield of metabolites
depend on the environment and the conditions of
culturing. Thus, the properties of the structural and
metabolic derivatives of probiotics obtained by
elaborated method require a thorough study. In par-
ticular, it involves the determination of optimal
storage requirements for biologically active products
of microbial origin, either for using in scientific
research or for commercial manufacturing. Accor-
ding to the published data the metabolites and struc-
tural components obtained from probiotic micro-
organisms could be stored in frozen-dried, liquid
and frozen states [7, 15]. The reported antagonistic
activity of probiotics, stored under different con-
ditions, was assessed only for cells [2, 16]. Freezing
of such samples is considered as an effective way
of preserving both probiotic and antimicrobial pro-
perties of bacteria [2, 16, 27]. The biological proper-
ties of probiotic derivatives were investigated right
after their obtaining or preserving them in a frozen
state at —20°C [7, 13, 25]. Therefore the authors’
findings do not allow to compare biological activity
of bacterial derivatives prior to and after freezing
and determine the influence on immunotropic, anti-
inflammatory and antimicrobial properties of cell
derivatives. The given research allows comparing
antimicrobial potential of obtained filtrates and those
stored in a frozen state at (—23 + 1)°C. The selected
preservation temperature regimen is easy to be used
in medical practice as well as in pharmacies, because
its implementation is possible in a deep-freeze of
household refrigerator.

The research aim was to evaluate the efficiency
of filtrate preservation containing structural and
metabolite derivatives of bifidobacteria at (—23+1)°C
over the period of 60 days on their antimicrobial
activity.

Materials and methods

The structural components of bifidobacteria were
obtained by physical disintegration, i. e. cyclic freeze-
thawing of bacterial cell suspension [9]. To do this,
the commercial strain B. bifidum (from medical
product Bifidumbacterin, JSC Vivo-Actyv, Ukraine)
was suspended in 0.9 % solution of sodium chloride
and then cultured for 20-24 hours at (37 £ 1)°C
in liquid nutrient medium for bifidobacteria [1].
Three-fold washing of microbial mass from culture
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Ta MeTaloIiTHI aepuBatu OidinodakTepiid, mpu TeM-
neparypi (—23 + 1)°C Bnpomosx 60 1i0 3a iXHBOIO
MPOTUMIKPOOHOIO aKTUBHICTIO.

Marepianu Ta MmeToan

CrpykrypHi KOoMIIOHEHTH OidinodakTepiii oTpu-
MyBaJH 3a JOIOMOTOI0 (hi3MIHOTO METOMy AC3IHTe-
rparii — MUKIIYHOTO 3aMOPOKYBaHHIM-BIIirpiBaHHS
cycriensii OakrepiaibHUX KIiTHH [6]. s 11boro Bu-
poOHuunii mram Bifidobacterium bifidum (3 npena-
pary «bipinymbakrepun» (TOB «BiBo-AkTuBy, Yk-
paina) cycnenayBanu B 0,9%-My po3unHi XJi10pu-
Iy HaTpito, KyabTUBYBasu npotsiroM 20—24 roauH 3a
temneparypu (37 + 1)°C y piakoMy >KUBHIBHOMY
cepenoBuii juis Oidimodakrepiit [23]. [licast Tpu-
pPa30BOrO BiJIMUBaHHS MiKpOOHOI MacH BiJl cepelo-
BHII]A TOTYBAJIM CYCIIEH3II0 KJIITHH i3 ONTHYHOIO
ryctuHoro 10,0 onuHue 3a mkanowo Mak®apiaaniga
3a momomororo mpmiany Densi-La-Meter («Lache-
may, Yexis). s onep>kaHHS «JIe31HTErpary» CyCcIeH-
3ir0 Oidigodakrepiit miggasanu 10 muKIaM 3amopo-
JKYBaHHS-BIAIrPiBaHHs 32 TAKUM PEKUMOM: 3aMOPO-
JKYBaHHS — ITACUBHE OXOJIOJDKCHHS Y MOPO3WIIBHIH
kamepi xonoauiabHuKa «Samsung RB29FSRNDSA»
1o Temneparypu (—23 + 1)°C, BigirpiBanHs — Ha BOZS-
Hill Oani 3a temneparypu (37 £ 1)°C mo moBHOrO
BiATaBaHHA.

Mertabomitu GidinodakTepiii oxepKyBalIn B MPO-
Ieci BUPOIIyBaHHS MPOOIOTHKA Y BIIACHOMY «JIE3iH-
terpari» [6]. st iboro MikpoOHY cycrieH3ito 0idi-
nmobakTtepiit i3 onmrraHOI0 TycTHHOIO 10,0 oguHMIE 3a
mrkajoro Mak®apianma BHOCHIH B «IE31HTETpar» y
criBBigHOIIEHH] 1:9 Ta KyJIbTUBYBaJH 32 TEMIIEPATY-
pu (37 £+ 1)°C Bupoaosxk 72 roauH.

«[lesinTerpar» Ta KyiabTypy OidhizodakTepil, sika
BUpPOCHA y «JAE3IHTEerpati» , Uil BUIAJCHHS LUINX
KIIITUH Ta KIITUHHOTO JIeOpicy MiJaBaliy EHTPH-
¢yrysannto npu 1000g Bnpoxosx 30 xB, a cymep-
HaTaHT MPOMYCKAIW 4Yepe3 CTepuiIbHI MeMOpaHHi
¢bineTpu 3 miamerpom mop 0,2 MrMm («Bnagimopy,
Pocis).

®dinpTpaTH, MO MICTHIH Oi0JOTIYHO aKTHBHI Je-
puBaTu TpoOioTHKa, 30epiraau y MOpPO3WIBHIN Ka-
Mepi xomommnbHUKa «Samsung RB29FSRNDSA»
pu (—23 + 1)°C npotsarom 60 1i6. PosmopoxxyBanu
3pa3ku Ha BOHsHINM OaHi 3a Temmeparypu (37 + 1)°C
JI0 TIOBHOTO BiATaBaHHs.

[IpoTumMikpoOHY aKTUBHICTH (HiBTPaTiB BU3HAYA-
JM oIpasy micist IXHBOTO OTPUMAaHHS Ta micis 30epi-
TaHHs y BULIE3a3HaYeHUX YMOBaX BIpoJoBxk 60 110 Ha
TECT-KYJIbTYpax: KIHIUHUX 1305sTax Staphylococcus
epidermidis Ne 558; Corynebacterium xerosis Ne41;
Corynebacterium diphtheriae gravis tox+ Nell,
Corynebacterium diphtheriae belfanti tox+ Nel47
(30epiraroTbess B KOJIEKIIT MIKpOOpraHi3miB abo-
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fluid resulted in procuring the cell suspension with
optical density of 10.0 according to the McFarland
scale measured with Densi-La-Meter unit (Lachema,
Czech Republic). To obtain the 'disintegrate' the
suspension of bifidobacteria was exposed to 10 cycles
of freeze-thawing according to the following regi-
men: freezing — passive cooling in freezing chamber
of Samsung RB29FSRNDSA refrigerator down to
(23 + 1)°C, heating — in water bath at (37 + 1)°C up
to complete thawing.

The metabolites of bifidobacteria were obtained
by growing of probiotic in its 'disintegrate’ [9]. With
this aim the microbial suspension of bifidobacteria
with optical density of 10.0 according to the McFar-
land scale was added into 'disintegrate' in 1:9 ratio
and cultured at (37 £ 1)°C for 72 hours.

'Disintegrate’ and bifidobacteria culture grown
in 'disintegrate' were centrifuged at 1000g for 30 mi-
nutes in order to remove remained cells and cel-
lular debris, and supernatant was passed through
sterile membrane filters with pore diameter of
0.2 micron (Vladipor, Russia).

Filtrates with biologically active derivatives of pro-
biotic were kept in freezing chamber of Samsung
RB29FSRNDSA refrigerator at (-23 + 1) °C over the
period of 60 days. The samples were thawed in water
bath at (37+1)°C up to complete thawing.

Antimicrobial activity of filtrates was determi-
ned immediately after their procurement and storage
under mentioned conditions over the course of 60 days
with testing cultures: clinical isolates Staphylococcus
epidermidis 558; Corynebacterium xerosis 41; Co-
rynebacterium diphtheriae gravis tox+ 11, Cory-
nebacterium diphtheriae belfanti tox+ 147 (from the
Collection of Microorganisms of the Laboratory of
Respiratory Infections Prevention of IMI NAMS,
Kharkiv) and reference strains Staphylococcus aureus
ATCC 25923; Pseudomonas aeruginosa ATCC
27853 (from the Museum of Microorganisms of IMI
NAMS, Kharkiv). Microorganisms were grown in
culture media, corresponding to the type of micro-
organisms: 1% sucrose beef-extract broth (SBEB),
beef-extract agar (BEA), egg-yolk salt agar (EYSA),
blood telluric agar (BTA) [1]. Cultures were syn-
chronized by keeping under hypothermal conditions
(4 = 1)°C for 30 minutes.

Antimicrobial activity of filtrates was studied in
liquid medium by qualitative method, specifically in
the filtrate of 'disintegrate' or bifidobacteria culture
that was grown in its own 'disintegrate'. The bacte-
rial suspension of test-strains with optical density of
1.0 according to the McFarland scale was added to
the samples of filtrates in 1:9 ratio. The control samples
contained physiological solution of sodium chloride
and corresponding testing culture. The experimental
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paropii npodinakTuku KpamumHHUX iHpexnin Y
«IMI HAMH», M. XapkiB) Ta pedepenc-mramax
Staphylococcus aureus ATCC 25923; Pseudomonas
aeruginosa ATCC 27853 (oTpuMaHi 3 My3e10 MiKpo-
opranizmis 1Y «IMI HAMH», m. XapkiB). Mikpoop-
raHi3MU BUPOIYBaJU Ha XKUBUJIBHUX CEPElOBHIIAX,
SKi BIANOBITAIM XapuoBHM TOTpedaM MiKpoopra-
Hi3MiB: 1%-#1 ykpoBHii M’SICO-IENTOHHMIA OyJIBHOH
(uMIIb), m’sico-mentonHuit arap (MIIA), >xoBTKO-
Bo-conpoBHil arap (OKCA), KpoB’sHO-TETypHUTOBHUI
arap (KTA) [23]. CuHXpOHI3aIlit0 KYJIBTYp 3/1HCHIO-
BaJIM LUISIXOM BUTPHUMKH B TIHOTEPMIYHHX YMOBaXxX
(4 £ 1)°C Bupogosx 30 xB.

JocmipkeHHst TIPOTUMIKPOOHOT aKTHBHOCTI (iJib-
TpaTiB SIKICHUM METOAOM MPOBOAMIIM y PiAKOMY ce-
penoBuIi, a came: y QiIBTpaTi «ae3iHTerpary» abo
¢inpTpari KyneTypu 0idimodakrepiit, mo BUpocna y
BIIACHOMY «JIe3iHTerparti» . bakrepiaipHy cycneHsito
TECT-IITaMiB 13 ONTHYHOIO TycTHHOIO 1,0 3a mIKamoro
Max®aprnanga rogaBaiyd 10 3pasKiB QuIBTpaTiB y
cuiBBigHomenHi 1:9. KoHTponbHi 3pa3ku MicTHIN
(i310JI0TTYHUI PO3UMH HATPIIO XJIOPUIY Ta BiIIOBI/-
HY TeCT-KynbTypy. JlocmiaHi Ta KOHTPOJIbHI 3pa3Ku
iHKyOyBanu 3a Temneparypu (37 £ 1)°C npotsirom 2
Ta 24 ronuH, Micis YOro iX BHCIBANU HAa TBEPAC JKHU-
BUWJIbHE cepefoBulle. BiCyTHICTE poCTy TeCT-Kyllb-
TYPH Ha TBEPAOMY >KUBHILHOMY CEPEIOBHILI CBiTUHU-
JIa TIPO HasIBHICTh MPOTUMIKPOOHOI (OaKTEPHUITHIHOT)
AKTUBHOCTI (iIBTpaTy MO BiAHOIICHHIO JI0 HEl, a picT
TECT-KYJIBTYPH — BIICYTHICTh 3a3HAY€HOT aKTUBHOCTI.

[IpoTumikpoOHY aKTHBHICTH (iasTpaTiB Oidhimo-
OakTepiil OIIHIOBATHN TaKOX 32 KiITbKICHUM TTOKa3HU-
KOM SKHATTE3/aTHOCTI MIKPOOPTaHI3MIB TECT-IITaMy
(xinpKicTIO KOJNOHIEyTBOpIOtounX onuuuie (KYO) B
oaMHUII 00’eMy (inbTpary) micnst 1000BOi eKCIo-
3ulii. B mocnigni 3pasku QinbTpariB, SKi MiCTHIH
nepuBatd 0idimoOaxTepiid, IHOKYIIOBAIN y CIiBBiJI-
HoteHHi 9:1 GakTepianbHi CycIeH3ii TeCT-KyIbTyp i3
Pi3HOIO ONITHYHOIO TYCTHHOIO:

- IHOKYIAT A (CycrieH3is 0aKTepiallbHUX KIITHH 13
ONTHYHOIO I'ycTUHOIO 0,5 OMHHUILIB 32 MIKanow Mak-
Qapmanna y 10-kpatHOMY po3BeneHHi (izionoria-
HHAM PO3YNHOM HATPIIO XJIOPHUIY);

- iHOKYIT B (cycnensist OakrepialbHUX KIITHH 13
ONTHYHOIO I'ycTUHOIO 0,5 OMMHUI 3a MKaI0 Mak-
®dapnanga);

- iHokymAT C (cycnensis OakTepialbHUX KIITHH 3
OINTUYHOIO TYCTHHOIO 5 OAWMHHIB 3a IIKanorw Mak-
®dapnanna).

KonTponpHi 3pa3ku mictwin iHOKyasiTH A, B i
C tecr-mtamiB Ta (i3i0NOTIYHUN PO3UMH HATPIIO
XJIopuAy y croiBBigHOmeHHI 1:9. 3 mocmigHUX Ta
KOHTPOJIFHHUX 3pa3KiB IICIS JTBOTOAMHHOI Ta 1000-
BOI €KCTIO3WIIl TOTYBaJIU IMOCTiAOBHI PO3BEICHHS, 3
SAKUX 3ifcHIoBa BUciB 0,1 MIT piTuHA Ha TTOBEPX-
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and control samples were incubated at (37 + 1)°C
for 2 and 24 hours and thereafter were plated on a
solid culture medium. The absent growth of test-
culture on solid nutrient medium showed the pre-
sence of antimicrobial (bactericidal) activity of
filtrate in relation to it. The fact of test-culture growth
was the sign of absence of the specific activity.

The antimicrobial activity of bifidobacteria fil-
trates was also evaluated by quantitative index of
viability of testing the strain microorganisms (by
quantifying colony-forming units (CFU) in volume
unit of filtrate) after daily exposure. Bacterial sus-
pensions of test-cultures with different optical den-
sity were inoculated at 9:1 ratio into the studied
samples of filtrates containing derivatives of bifido-
bacteria:

- Inoculate A (suspension of bacterial cells with
optical density of 0.5 units according to the McFar-
land scale in a 10-fold dilution by physiological
solution of sodium chloride);

- Inoculate B (suspension of bacterial cells with
optical density of 0.5 units according to the McFarland
scale);

- Inoculate C (suspension of bacterial cells with
optical density of 5 units according to the McFarland
scale).

The control samples contained inoculates A, B and
C of test-strains and physiological solution of sodium
chloride at 1:9 ratio. After two hour and one-day-long
exposure the serial dilutions from experimental and
control samples were prepared, from which 0.1 ml of
liquid was inoculated to the surface of solid culture
media. Inoculations were kept at (37 = 1)°C. A day
later the quantity of grown colonies was counted, the
one of CFU was determined in volume unit of the
studied sample and expressed in denary logarithm of
CFU/mL.

All the tests were conducted four times. Average
values of obtained indices with standard variations
were determined. The significance of the difference
between the obtained indices was determined by
Student’s test. The results were statistically processed
with Excel 2010 software (Microsoft, USA).

Results and discussion

At the first stage of the research the qualitative
method was used to study the influence of preservation
of filtrates in a frozen state, containing structural
and metabolic derivatives of bifidobacteria, on their
antimicrobial activity.

According to the results presented in Table 1 it has
been established that antimicrobial activity of filtra-
tes determined by qualitative method after storage in a
frozen state does not differ from the one of the filtrates
studied after procurement. Exposure in the filtrates
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HIO TBEPOro KUBMIIbHOTO cepepoBuila. [lociBu Bu-
TpuMyBaiu 3a Temieparypu (37 £ 1)°C. Yepes 100y
iApaxoBYBaJIN KUIBKICTh KOJIOHIH, 110 BUPOCIIU, BU3-
Hauaiu Kinbkicte KYO B oguHUII 00’ €My TOCHTITHO-
TO Marepiairy Ta BUPaKalIH B JECATKOBOMY JIOTapu-
mi KYO/mi.

VYci mocminn MpOBOTUIM B YOTHPHOX ITOBTOPAX.
BusHauanu cepenHi 3Ha4YeHHS OTPHUMAaHHUX ITOKa3-
HUKIB 31 CTAHAAPTHUMHU BIIXWJICHHSIMH. 3HATYIIICTh
PI3HUII MiDX OTPUMAaHUMH TOKa3HUKAMH BU3HAYAIH
3a kpurepiem CreiogieHTa. CTaTUCTUYHY OOpPOOKY
pe3yJbTaTiB JIOCHIKCHb 3/IHCHIOBAJIA 3 BUKOPHUC-
TaHHAM nporpamuoro naketa «Excel 2010» («Micro-
softy, CLLIA).

Pe3ysbTaTn T2 00rOBOpEeHHS

Ha mepmomy erami poOOTH SKiCHUM METOJOM
JOCIIPKYBaJIA BIUIMB 30€piTaHHS Y 3aMOPOXKEHOMY
cTaHl (QUIBTpaTiB, AKi MICTATH CTPYKTYpPHI Ta MeTa-
OomiTHI nepuBatH OidigodaxTepiil, Ha XHIO TPOTUMI-
KpOOHY aKTUBHICTb.

3a pe3ynbraraMu JOCHIKEHb, MPEACTABICHUX Y
Tab:1. 1, BCTAaHOBJIEHO, IO MPOTUMIKPOOHA aKTHBHICTb
¢inpTparis, BU3HAYCHA SIKICHUM METO/IOM, Ticyst 30e-
piraHss y 3aMOpO’KEHOMY CTaHi HE BiAPI3HAETHCS Bif
MIPOTUMIKPOOHOI aKTUBHOCTI (QiNBTPaTiB, AOCHTIHKe-
HUX onpa3y micis orpuMaHHs. Excriozunist y ¢inb-
TpaTax BIPOAOBX 2 TOAWH IMPU3BOIUTH IO BTPATH
KUTTE3ATHOCTI OTHUX TECT-KYNBTYp (S. epidermidis
Ne558, C. xerosis Ne4l, C. diphtheriae gravis tox+
Nell) Ta He BUKIIMKAae BTpPATH 3MaTHOCTI JO POCTY
1 posmHOxkeHHs1 iHmUX (S. aureus ATCC 25923,
C. diphtheriae belfanti tox+ Neld7, P aeruginosa
ATCC 27853). Ilicns 1000BOT €KCIO3UIIIT K Y CBIKO-
oTpuMaHMX (imbTpaTax, TaK i B THX, 110 30epiramucs
B 3aMOPOXXEHOMY CTaHi, OyB BIJICYTHIii picT ycix 00-
pPaHUX TECT-KYJIBTYD.

Ha npyromy erami poOoTH AOCHTIKyBald BILUIUB
30epiraHHs B 3aMOpPOXKCHOMY CTaHi (piIbTparis, 110
MICTATh JAepuBaru OidimoOakTepiil, Ha IXHIO TIPO-
TUMIKPOOHY aKTHBHICTh KilbKicHUM MeTozioM. Cepent
TECT-KYIBTYp, AOCTIDKCHUX Ha MEepIIOMYy eTarli, 00-
pajy JIHIIe Ti, OO0 He BTPAYalId KUTTE3NATHOCTI ITic-
JIsST ABOTOAMHHOI €KCTMO3UIlli y (inmbTpaTtax: S. aureus
ATCC 25923, C. diphtheriae belfanti tox+ Nel47,
P aeruginosa ATCC 27853. Bubip KoHIEHTpaIliif
KIIITHH B IHOKYJIsiTaX OyB 00yMOBJICHUIA, ITepI 3a BCe,
HEOOXIIHICTIO OTpUMAaTH OaKTepiOCTATUYHUN ePeKT
IICJIsl eKCMO3ULIT TeCT-KyAbTYp y ¢inbrparax. Y na-
HOMY BHITJIKy € MOXKJIMBICTh KUTbKICHO OI[IHUTH BijI-
MIHHOCTI M POTUMIKPOOHOIO aKTHBHICTIO CBIXKO-
OTpUMaHUX QUIBTPATiB Ta THX, IO 30epiraimucs.
KonmenTpamii KITiTHH B iHOKyIATaXx Oynu oOpaHi y
BIJIMOBITHOCTI IO THIX, SIKi 3aCTOCOBYBAJIMCS paHilIe
B QHAJIOTIYHMX JOCITIHKSHHIX 1HITAMH aBTopamu [ 18],
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for 2 hours leads to the loss of viability in several test-
cultures (S. epidermidis 558, C. xerosis 41, C. diph-
theriae gravis tox+ 11) and does not provoke the
loss of the ability to grow and reproduce in others
(S. aureus ATCC 25923, C. diphtheriae belfanti tox+
147, P. aeruginosa ATCC 27853). After one-day
exposure the absence of growth in all the selected
testing cultures both in fresh filtrates and frozen-
thawed ones was observed.

At the second stage of the study there was
investigated the influence of storage of filtrates
containing derivatives of bifidobacteria in a frozen
state on their antimicrobial activity using quanti-
tative method. Among test-cultures studied at the
first stage there were selected only those that did
not lost viability after exposing for 2 hours in
filtrates: S. aureus ATCC 25923, C. diphtheriae
belfanti tox+ 147, P. aeruginosa ATCC 27853. Cell
concentrations in inoculates depended on the ob-
served bacteriostatic effect after exposure of test-
cultures in filtrates. In this case there was possible
to evaluate quantitatively the differences between
antimicrobial activity of fresh filtrates and those
after storage. The concentrations of the cells in
inoculates were selected in accordance with those
used earlier in similar reports [25], distinguished
between each other by 1 and 2 orders and exceeded
the standardized by regulatory document (Order
of Ministry of Healthcare of Ukraine Nel67 dated
of 05.04.2007 about approval of methodical in-
structions 'Determination of Microorganisms’ Sen-
sitivity to Anti-Bacterial Preparations') concentra-
tion of testing cultures during determination of
microorganisms’ sensitivity to anti-bacterial pre-
parations.

The results of the study presented in Table 2
show that after two-hour exposure in fresh bifi-
dobacterium 'disintegrate' filtrate the test-culture
S. aureus (inoculate A) totally loses the viability. Ex-
posure of staphylococcus test-culture for 2 hours
in the rest of the filtrates (both in fresh and frozen-
thawed) considerably reduces the quantity of viable
cells if compared to the control. Antistaphylococcal
activity of frozen-thawed filtrates was significantly
lower than those of fresh ones. This is evidenced
by much higher quantitative indices obtained after
of staphylococcus test-culture storage with different
density of inoculates after two-hour exposure in
frozen-thawed samples of filtrates if compared with
fresh ones. The one-day exposure of staphylococcus
test-culture in all the samples of filtrates when using
inoculates A and B led to the loss of cell viability, and
using inoculate C caused a considerable reduction
of qualitative indices of test-culture viability in
comparison with the control.
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Tabnuus 1. MpoTuMikpoOHa akTUBHICTb hiNbTpaTiB, WO MICTATL CTPYKTYPHI Ta MeTaboniTHi aepueatu B. bifidum,
ogpasy nicnsg oTpMMaHHA Ta 36epiraHHs B 3aMOPOXXEHOMY CTaHi, BU3Ha4YeHa sikiCHUM MEeTO40M

Table 1. Antimicrobial activity of filtrates, containing structural and metabolic derivatives of B. bifidum
after procuring and storage in a frozen state, determined by qualitative method

®dinbTpaTy, WO MICTATb AepuBaTtun BichinobakTepiii
Filtrates containing derivatives of bifidobacteria
TecT-KynbTypu Yac ekcnoauuii, roa CBIKOOTPUMAHI nicnA 36epiraHHA KoHTponb (PP)
Test-cultures Time of exposure, hours fresh post storage Control (PS)
o[l DK i oK
FD FC FD FC
2 - - - - +
Staphylococcus
epidermidis
24 - - - - +
2 + + + + +
Staphylococcus
aureus
24 - - - - +
2 - - - - +
Corynebacterium
Xerosis
24 - - - - +
Corynebacterium 2 - B B B +
diphtheriae gravis
tox+ 24 - - - - +
Corynebacterium 2 + + + + +
diphtheriae belfanti
tox+ 24 B B B B .
2 + + + + +
Pseudomonas
aeruginosa
24 - - - - +

MpuMiTKN: «+» — HAsABHWI PIiCT KyNbTYypK, bakTepuunaHnii edekT BiACYTHIN; «—» — BiOCYTHIN picT KynsTypu, 6aktepmuma-
HUI edpekT HaaBHUIN; PP — disionoriyHunii posuunH; O] — dinbTpat «aesiHTerpaty» Gidigobakrepin; K — cinstpat KyneTy-
pwu GichigobakTepiit, Wo BMpOCna y BNacHOMY «Ae3iHTerpari»

Notes: «+» presence of the culture growth, without germ-kill effect; «—» missing culture growth, with germ-kill effect;
PS — physiological solution; FD — filtrate 'disintegrate' of bifidobacteria; FC — filtrate of bifidobacterium culture grown in its

own 'disintegrate’.

BIJIPI3HSUTHCS MK 00010 Ha 1 1 2 MOpsIKU Ta mepe-
BUIIIYBaJIU PErJIaMEHTOBaHY HOPMAaTHBHUM JIOKYMEH-
toMm (Hakaz MO3 Vkpainu Nel67 Bix 05.04.2007 p.
Mpo 3aTBEPIUKEHHS] METOAMYHHMX BKa3iBOK «BmusHa-
YEeHHS! YyTIMBOCTI MIKpOOpraHi3miB 10 aHTHOAaKTe-
pilaJibHUX TpenapariBy) KOHIEHTPALIIO TeCT-KYAbTYP
[P BU3HAYCHHI Yy TIIMBOCTI MiKPOOPTaHi3MiB JI0 aH-
THOAKTEpiaIbHUX MPETaparis.

Pesynbrary mociikeHb, HaBeICHUX Yy Tab. 2, TIo-
Ka3yIOTh, IO ITiCJIS JBOTOAMHHOI €KCITO3HITIT Y CBIXKO-
oTpuMaHoOMY QiTBTpari «e3inTerpary» 0idimodaxTe-
pi#t TecT-Kynprypa S. aureus (IHOKyIAT A) TIOBHICTIO
BTpauac XKHUTTE3NATHICTh. EKCIIO3HILIS TeCT-KyIbTypH
cTadiIOKOKY BIPOJOBXK 2 TOAMH y peIlTi GiibTparis
(SIK CBIXKOOTPUMAHUX, TaK 1 PO3ZMOPOKCHHUX) 3HAYHO
3MEHIIY€ KUIBKICTh JKUTTE3IaTHUX KIITHH MOPiBHS-
HO 3 KoHTposeM. lIporucradisokokoBa aKTHBHICTb

npo6nemu Kpiobionorii i KpiomeanLMHN

problems of cryobiology and cryomedicine
Tom/volume 28, Ne/issue 3, 2018

After two-hour exposure of C. diphtheriae belfan-
ti tox+ 147 with density of inoculate A in filtrates
of 'disintegrates' of bifidobacteria the test-culture
completely lost their viability and in filtrates of bifi-
dobacterium culture grown in its own 'disintegrate'
there was a considerable reduction of viable cell
number if compared with the control. Exposure for
2 hours of corynebacterium test-culture with den-
sity of inoculates B and C in all the types of filtrates
was also accompanied by a strong reduction of bac-
teria viability if compare with the control. The
difference between quantitative indices of corynebac-
teria viability in fresh and frozen-thawed filtrates
was statistically significant, but did not exceed one
order and made 0.2-0.8 lg CFU/ml. After one-
day-long exposure of corynebacteria in derivative-
containing filtrates the test-cultures lost their via-
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Tabnuusa 2. MpoTumikpoOHa akTMBHICTb (piNbTpaTiB, WO MICTATb CTPYKTYPHI Ta MeTaboniTHi gepueatu B. bifidum,
ogpasy nicns oTpMMaHHA Ta 36epiraHHa B 3aMOPOXXEHOMY CTaHi, BU3HAY€Ha KinbKiCHUM METOA0M

Table 2. Antimicrobial activity of filtrates, containing structural and metabolic derivatives of B. bifidum
after procuringand storage in a frozen state, determined by quantitative method

dinbTpaTth, WO MICTATL AepuBaTu BidhinobarTepiit
Filtrates containing derivatives of bifidobacteria
nicnAa oTpUMaHHA nicna 36epiraHHA
TecT-KynbTypu IHOKY oM Yac ekcroauuiii, rog freshly prepared after storage KonTponb (®P)
Test-cultures Inoculum Time of exposure, hours Control (PS)
(o1} DK (oY1) DK
FD FC FD FC
Ilg KYO/Mn, M + o
Ig CFU/mI, Mto
2 - 1,5 +1,7 1,6 + 1,6 2,3+1,6 6,3 = 0,21
A
24 - - - - 6,1 =+ 0,17
2 3,4 +0,12 4,0 + 0,17 3,8 +0,17* 4,5 + 0,16* 7,2 + 0,29
Staphylococcus B
aureus
24 - - - - 7,0 £ 0,21
2 5,8 + 0,17 6,0 + 0,24 6,2 + 0,24* 6,6 + 0,22* 8,3 £ 0,22
Cc
24 1,56 1,7 2,25 £+ 1,56 2,3 + 1,56 3,1 + 0,15 8,2 + 0,25
2 - 2,38 £+ 1,6 - 3,08 £ 0,15 6,3 £ 0,24
A
24 - - - - 5,6 + 0,22
2 3,15 + 0,17 | 3,75 £ 0,22 | 3,65 = 0,19* | 4,2 + 0,24* 7,2 £ 0,21
Erium diphtheriae B
belfanti
24 - - - - 6,5 £ 0,25
2 4,2 + 0,15 4,7 + 0,18 4,89 + 0,14* 5,0 £ 0,3* 8,1 = 0,22
C
24 - 0,75 £ 1,5 - 2,25 £ 1,5 7,5 + 0,22
2 3,65 £ 0,13 4,9 £ 0,14 4,2 £ 0,15* 5,356 + 0,1* 6,2 £ 0,32
A
24 - - - - 5,8 + 0,39
2 4,08 +£ 0,15 5,3 £ 0,26 4,55 + 0,1* 5,9 £ 0,14* 7,1 = 0,27
Pseudomonas B
aeruginosa
24 - - - - 6,7 =+ 0,19
2 5,06 + 0,17 6,1 + 0,26 5,76 + 0,15* | 6,8 + 0,22* 8,1 + 0,26
C
24 - 2,37 £ 1,6 - 24 +1,6 7,9 £ 0,08

MpuMiTKU: «—» — piCT MiIKpOOpPraHi3miB BiACYTHI; * — BiAMIHHOCTiI CTAaTUCTUYHO 3HaYYLLi BiJHOCHO MOKa3HWMKIB 4O 3aMOpO-
XyBaHHs, p < 0,05; ®P — dhigionoriyHun posumnH; P — cdinstpat «gesiHterpaty» Gigigobaktepin; ®K — dinbTpaT KynbTYypn
BidhigobakTepin, Lo BMpPOCNa Y BMACHOMY «Ae3iHTerpari».

Notes: «—» without growth of microorganisms; * — the differences are statistically significant in respect to the indices prior
to freezing, p < 0.05; PS — physiological solution; FD — filtrate 'disintegrate’ of bifidobacteria; FC — filtrate of bifidobac-
terium culture grown in its own 'disintegrate’.

PO3MOPOKEHUX (PUIBTPaTiB 3HAYHO HMYKYA, HIXK CBi-
YKooTpuMaHuX. [Ipo 11e CBig9aTh 3HAYHO BHIII KiJlb-
KICHI TIOKaQ3HUKH 30€peKEHOCTI TECT-KyIBTyp cTadi-
JIOKOKIB 13 PI3HUMH TYCTHHAMH 1HOKYJISATIB ITiCTIS
JIBOTOIMHHOT €KCITO3UIIIl Y PO3MOPOKEHUX 3pa3Kax
¢inpTparie, HiX y cBikoorpuMaHux. JloOGoBa exc-
MO3HIIisI TECT-KYJABTYpH CTa(iJIOKOKY B YCIX 3pa3kax
(binbTpariB 32 YMOBH 3aCTOCYBaHHS iHOKYJISTIB A Ta
B mpu3BonuTH 10 BTpaTH KHUTTE3NATHOCTI, a 1HOKY-
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bility, except the case of bifidobacteria culture,
grown in its own 'disintegrate’. After an exposure in
mentioned filtrate the test-culture of corynebacteria
with the highest density of inoculate (C) lost con-
siderably its viability in comparison with control.
Significant differences between antimicrobial ac-
tivity of fresh and frozen-thawed samples of filtrates
were observed after two-hour exposure of test-cul-
ture P. aeruginosa. Viability of P. aeruginosa test-
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asty C — 10 3HaYHOTO 3HM)KEHHSI KiIbKICHUX TTOKa3-
HUKIB )KUTTE€3JaTHOCTI TECT-KyJIbTYpH Y MOPIBHSAHHI
3 KOHTPOJIEM.

VY pesynbrari gBoroauHHOi excriosutii C. diphthe-
riae belfanti tox+ Nel47 i3 TYCTHHOIO iHOKYIATY A 'y
(dimpTparax «me3iHTerpatiB» 0OiimodakTepii croc-
Tepiramacs TOBHa BTpaTa XUTTE3AATHOCTI TECT-
KyIeTypH, a y ¢insTparax KyiasTypu OidimobaxTe-
Ppiii, BUPOIIIEHOI Y BIIACHOMY «JI€31HTETpaT» , —3HAYHE
3MEHIIEHHS KUIBKOCTI JKUTTE3NATHUX OakTepiil y
MOPIBHSHHI 3 KOHTpoJieM. EKcro3uiiisi BIpOIOBK
JIBOX TOAMH TECT-KYJIBTYPHU KOpUHEOaKTepii i3 ryc-
TUHaMH 1HOKYJATiB B Ta C y BCix Buaax (inbTparis
TEX CYMPOBOAXKYBANIACsS 3HAYHUM 3HMKEHHSIM KiJlb-
KICHOTO TOKa3HHKa KUTTE3NAHOCTI OakTepidl y mo-
piBHsSHHI 3 KoHTpojeM. llpudyomy pi3HHIS MiX
KITBKICHIMH TIOKa3HUKaMU 30€peXeHOCTI KOpHHe-
OakTepii y CBIKOOTPUMAHHX Ta PO3MOPOKCHUX
(himpTpaTax € CTAaTUCTHYHO 3HAYYIOIO, ajie He Iepe-
BHIIy€ OHOTO TopsAKy i ckimamae 0,2-0,8 lg KYO/
mit. [Ticis moO0BOT eKCTIO3HITIT KOPHHEOAKTEPIH y J1e-
pHUBaT-BMIiCHHX (iTbTpaTax BTpadaeThCs KUTTE3IAT-
HICTh TECT-KYJABTYPH, 32 BHUKIIOUCHHSM (iIBTPaTiB
KyAbsTypH 0iimoOaxrepiii, BUPOLIEHOT HA BIACHOMY
«nesinrerpari». Ilicns ekcro3uilii B 3a3HAYCHOMY
¢binpTpari TeCT-KyAbTypH KopuHeOakTepiil i3 Haii-
BUIIOK TycTtuHO iHOKYNATY (C) crmocrepiranocs
3HAUHE 3MEHIIEHHS KUIBKOCTI KHUTTE3NATHUX KIIITHH
y TIOPiBHSHHI 3 KOHTPOJIEM.

3Hadynli BiIMIHHOCTI MK MPOTHMIKpPOOHOIO
AKTUBHICTIO CBDKOOTPUMAHHX Ta PO3MOPOKECHUX
3pa3kiB (QUTBTPATIB CIIOCTEPITAIHCS TAKOXK TTICIIS IBO-
TOAMHHOI €KCITO3UIIIi B HUX TECT-KyasTypu P aeru-
ginosa. KinbKiCHI TOKa3HUKH >KUTTE3IATHOCTI CH-
HBOTHIWHOT NAJIMYKHU 3HAYYIIIE BUILII TICIIS JIBOTOIUH-
HOi eKcro3umii y po3MopokeHuX (imbrparax, HiXK
CBDKOOTPHUMAHUX, 1 3alie)XaTh BiJ] T'YCTHHH 1HOKY-
asty. Pinerpatn «aesinTerpariBy  0idimobaxrepii
SK CBDKOOTPUMAHI, TaK 1 PO3MOPOXKEHI, 32 YMOBH
J00OBOI €KCIO3UIII TPOSIBISAIOTH IO BiJHOIICHHIO
70 TECT-KyJbTYPU CHHBOTHIHHOI MajgM4yKu OakTepu-
IUAHANA e(heKT He3aJeKHO BiJl TYCTHHH IHOKYIIATY.
Jlobosa excriosutist P. aeruginosa y GiasTpaTi Kyib-
TypHu 0idimodbaxrepiii, BUPOIIEHOT Y BIACHOMY «e-
3IHTErpaTi», 32 YMOBHU 3aCTOCYBAaHHS IHOKYIATIB A
Ta B npu3BOAUTE 10 BTpaTH KUTTE3NATHOCTI TECT-
KyJBTYPH, & 32 YMOBH 3aCTOCYBaHHS iHOKYJIATy C —
JI0 3HAYHOI'O0 3HM)KEHHS KIIBKICHUX ITOKa3HUKIB il
KUTTE3NATHOCTI y IOPIBHSHHI 3 KOHTPOJIEM.

[IpoTumikpoOHa aKTHUBHICTH €K30METa0OJITiB
OyIbHOHHMX KyJnbTyp OidimoOakrepiii mo BigHO-
LIEHHIO 10 TecT-KyabTyp S. aureus ATCC 25923 Ta
P aeruginosa ATCC 27853 nocnimxysanacs T.X. Tu-
MoXxiHOIO Ta A.A. MapkoBum 3i cmiBasT. [10, 18].
[TopiBHSHHS pe3yabTaTiB, OTPUMAHUX 3a3HAYCHUMH
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culture were considerably higher after exposing
them in frozen-thawed filtrates for two hours if
compared with fresh ones and depended on the
inoculate density. The filtrates of bifidobacterium
'disintegrate' both fresh and frozen-thawed mani-
fested germ-kill effect to test-culture of P aeru-
ginosa during one-day exposure regardless of ino-
culate density. One day exposure of P. aeruginosa
in filtrate of bifidobacteria culture, grown in its
own 'disintegrate’ when using inoculates A and B
led to the loss of test-culture viability and during
application of inoculate C it resulted in a consi-
derable reduction of viability in comparison to the
control.

Antimicrobial activity of exometabolites of bifi-
dobacterium broth cultures in relation to test-cul-
tures S. aureus ATCC 25923 and P. aeruginosa
ATCC 27853 was studied by T.Kh. Tymokhina, A.A.
Markov et al. [13, 25]. The comparison of results
obtained by the authors with the ones of our stu-
dy showed that the filtrates of 'disintegrates' and
bifidobacterium cultures both fresh and stored at
(23 £ 1)°C were as good in antimicrobial activity
as supernatants of 48 hour broth cultures and ex-
pressed higher antistaphylococcal activity if com-
pared with supernatants of 72 and 96 hour broth
culture of bifidobacteria. According to the viability
indices of P. aeruginosa test-cultures after 24 hours
exposure antimicrobial activity of obtained deri-
vative-containing filtrates even after storage in a
frozen state was found at the level of activity
of supernatants of 48 hour broth culture of bifi-
dobacteria. Quite a high level of antimicrobial acti-
vity of derivative-containing filtrates was demons-
trated in relation to S. epidermidis, C. xerosis, C. di-
phtheriae gravis tox+ and C. diphtheriae belfanti
tox+. The obtained results confirm the prospects
of new metabiotics development based on struc-
tural and metabolite derivatives of bifidobac-
teria. It should be noted that when obtaining
exometabolites of bifidobacteria from broth culture
the final product contains nutrient substances of
culture medium. Derivative-containing filtrates do
not contain the elements of culture medium. Since
they are infection-safe whereas the absence of the
remains of nutrient medium of animal origin ex-
cludes the possibility for transmission of prion
infections.

Conclusions

1. Comparative study using qualitative method
of evaluation showed that antimicrobial activity of
filtrates containing structural and metabolic deri-
vatives of bifidobacteria after storage in a frozen
state at (—23 + 1)°C was equal in fresh ones.
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aBTOpaMH, 3 JaHUMH HAIIOTO JOCIHIJKEHHS TO-
Kazayo: (QUIBTpaTh «JIe3iHTerpaTiBy, Ta KylbTyp Oi-
¢binobakTepiii, K CBIKOOTPUMAHUX TakK 1 THUX, SIKi
30epiranucs 3a temneparypu (—23 + 1)°C, 3a mpo-
TAUMIKpPOOHOIO aKTHMBHICTIO HE MOCTYHAIOTHCS CY-
nepHataHTaM 48-TOMWHHUX OYJIBHOHHHUX KYJIBTYP
Ta BUABIAIOTH BUILY IPOTUCTA(]IIOKOKOBY AKTHB-
HICTh TIOPIBHSIHO 31 cymepHarantamu 72- ta 96-To-
JIUHHUX OyIbHOHHUX KynbTyp OidimoOaxrepiit. 3a
MOKAa3HUKAMH JKUTTE3JATHOCTI TECT-KYIBTYPU CH-
HBOTHIHOT MajJW4YKyA Imicias 24-TOJMHHOI EKCIIo-
3ULIT MPOTUMIKPOOHA aKTUBHICTh OTPUMAHUX PO3-
pOOIEeHNM HaMH CIIOCOOOM JepUBAT-BMICHUX (PilIbT-
pariB, HaBiThb micas 30epiraHHs y 3aMOpPOKCHOMY
CTaHi, BUsBHWJAcS Ha PiBHI aKTMBHOCTI CyIepHa-
TaHTIB 48-TOMUHHUX OyIbHOHHUX KyIbTyp Oidi-
noOakrepiid. JlocTaTHBO BHCOKHH piBEHb MPOTH-
MIKpOOHOI aKTHBHOCTI JEepHUBaTBMICHI (HiTBTpaTH
MIPOJIEMOHCTPYBAIM TI0 BiTHOMICHHIO 1O S. epider-
midis, C. xerosis, C. diphtheriae gravis tox+
ta C. diphtheriae belfanti tox+. Otpumani B
JAHOMY JIOCII/DKCHHI pPEe3yJbTaTd ITiITBEPIKYIOTh
MEPCHEKTUBHICTh CTBOPEHHST HOBHX METa010THKIB
Ha OCHOBI CTPYKTYpHUX Ta METaOONITHHUX Jepu-
BatiB Oi¢imobakrepind. Cinig 3a3HaYMTH, MO 3a
YMOBH OTPHMAaHHs €K30MeTabomiTiB Oidigodaxre-
piii i3 OynpHOHHMX KyJBTYp KIHLIEBHH NPOIYKT
MICTUTh 3aJIMLIKH CEPENOBHUINA KyJIbTUBYBAHHS.
JepuBar-BMicHi (GinbTpaTH HE MICTATh €JIEMEHTH
JKUBHJILHOTO CEPENOBHINA, a OTXKE, € IH(EKIIHHO
Oe3meyHnMH. BiACyTHICTH y KIHIIEBOMY MPOIYKTI
3aMINKIB JKUBUJILHOTO CEPEJOBHUINA TBAPUHHOTO
MTOXO/DKCHHS BUKJTIOYA€ MOXKIIUBICTD Iepeaadi mpio-
HOBUX 1H(EKIIIH.

BucHoBku

1. IopiBHsTBHE MOCTIIKEHHS 13 3aCTOCYBaHHIM
SIKICHOTO METOJy OIIIHKH TMOKa3ayo, 10 (iIbTpaTH,
SIKI MICTATh CTPYKTYpHI Ta METa0OJiTHI JepUBaTH
0idimobaxrepilt, micis 30epiraHHs y 3aMOPOKEHOMY
crasi mpu (—23 + 1)°C 3a mpoTUMIKPOOHOO aKTHUBHI-
CTIO HE IOCTYMAIOThHCS CBIKOOTPUMAHUM.

2. KigpKicHWI METOHI OIIHKHA TMPOTUMIKpOOHOT
AKTUBHOCTI MIiJATBEPAUB €(EKTUBHICTH 3aMOPOXKY-
BaHHs K CrOCO0y 30epeXeHHsI MPOTHMIKpPOOHOTO
MOTEHIIIaTy IepUBAT-BMICHUX (DiIBTPATIB 1 JO3BOJIHB
BCTAaHOBUTH, IO JBOTOAWHHA Ta J00OBa EKCIO3H-
uist y Qinerparax micias IXHbOro 30epiraHHs y 3a-
MOpOXKEHOMY CTaHi NPU3BOAMTH JO BTPaTH KHT-
TE€31aTHOCTI 200 3HAYHOTO 3HMKEHHS KIIbKICHUX TIO-
Ka3HUKIB 30€pEXEHOCTI TECT-KYJIBTYp 3aJIEKHO Bij
KOHIIGHTpamii OakTepialbHUX KIITHH B IHOKYJATI
Ta BuAy ¢inprpary. Pi3HHIT MiX KiUTBKICHUMH TTO-
Ka3HUKAMH XUTTE3ATHOCTI TECT-KYJIBTYp Y CBIXKO-
OTPUMaHUX Ta PO3MOPOKEHUX (iTBTparax cTaTuc-
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2. Quantitative method of evaluation of anti-
microbial activity confirmed the efficiency of free-
zing as a way of preservation of antimicrobial po-
tential of derivative-containing filtrates and allowed
to found that one-day and two-hour-long exposure in
filtrates after storage in a frozen state led to the loss
of viability or significant reduction in quantitative
indices of test-culture viability depending on the
concentration of bacterial cells in inoculate and
filtrate type. The difference between quantitative
indices of test-culture viability in fresh and frozen-
thawed filtrates was statistically significant but made
less than one order, i. e. 0.2—0.8 CFU/ml.

3. The method of storage in a frozen state at
(23 £ 1)°C allowed to maintain quite a high anti-
microbial potential of derivative-containing filt-
rates, so it might be recommended for use both for
scientific studies and commercial production.
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TUYHO 3Hauylla, aje CTAaHOBUTb MEHIIE OJHOTO TO-
paaky — 0,2-0,8 1g KYO/ma.

3. Cnocib 30epiranHsi y 3aMOPOKEHOMY CTaHi 3a
temneparypu (—23 £ 1)°C mosBosse 30epiratu moc-
TaTHHO BHUCOKHI MPOTUMIKPOOHHI MOTEHIIIaN JAepH-
BaT-BMiCHUX (iJIBTpaTiB, TOMYy MOXKe OyTH PEKOMEH-
JOBaHUH 10 3aCTOCYBAHHS SIK HA €Tarax HayKOBUX
JOCITIPKEHB, TaK 1 Ha BUPOOHUIITBI.
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