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Bctyn. [po6ioTnyHi npenapatn po3rnsnaloTbes
HanbinbLW NepcnekTMBHUMN 3acobamm NPoTn aHTMOI-
OTUKOPE3MCTEHTHUX CyOnonynsuii naToreHHnx 6akTe-
pirn. BOHM 3HaMeHyI0Tb NOYaTKOBUI eTan NigBULLEHHS
edEeKTUBHOCTI eTioTPONHOI Tepanii. Moku wo npobioTn-
KM 3HAYHO YCTynalTb 32 e(PEKTUBHICTIO MPOTUMIKPOO-
HUM 3acobam, NPoTe BOHM MOXYTb NMPOSBAATU iHLUWKA
MexaHi3M BMVBY Ha XUTTEAIANbHICTb NaTOreHHnx 6ak-
Tepin.

[nsa kopekuii AncbioTMYHUX CTaHiB yporeHitTanbHO-
ro i TPaBHEBOIrO TPAKTIB HAMYaCTIiLLe BUKOPUCTOBYIOTb-
cs1 NpobioTMKK, A0 cKNany AKX BXOOATb Nakrobauunu.
LLlo cTocyeTbcs 3acTOCyBaHHA NPOBIOTUKIB HA OCHOBI
naktobaumn ons BiAHOBNEHHS HOPMOMIOPU BEPXHiX
anxanbHUX WASXIB, TO TakMX BiAOMOCTEN B AOCTYMHIN
HaMm niTepaTtypi M1 He 3yCTpinu, xo4a naktobaumnu Big-
HOCATbCS OO obniraTHUX NpeacTaBHUKIB Mikpodnopu
NIOONHU Ta GiNbLUOIO YY1 MEHLLIOKO MiPOIO MPUCYTHI B YCiX
BIAKPUTUX MOPOXHMHAX OpraHiamy. ix Buaosuii cknapg,
nyxe pisHomaHiTHmin [1,3,4,8,10,14]. 3a3HayeHe Hapae
MOXJIMBICTb NOLLYKY 1 BiaGopy kKaHaAnaaTiB y BAPOOHMYI
LTamMu cepep, npeacTaBHUKIB anbTePHATUBHUX EKOHILL.

YMOBM B 6iONOriYHMX Hillax SIIOACLKOro opraHiamy
MOXYTb CYTTEBO BIAPISHATUCL BiO, CTBOPEHWUX in Vitro
3a 6araTtbma napameTpamu, y TOMy YUCHi i 3a ra3oBMM
cknagom atMmocdepw iHkybauii [13].

Buxoasum 3 BuLLEe3a3HaYeHoro Hamm 6yna nocras-
JIeHa HaCTyrnHa MeTa: NPOBECTU BMBYEHHS Gi0N0riYHNX
BNACTUBOCTEN MepcnekTMBHMX wWwTamiB Lactobacillus
Spp. 32 YMOB Pi3HOT KOHLLEHTPaLLi KUCHIO B aTMOCdepi
iX KyNbTUBYBaHHS.

006’ekT i MeToamn pocnipkeHHsa. O6’ektamn Jo-
chnimxeHHs 6ynu wramu Lactobacillus spp. (NpobioTny-
Hi Ta BMAineHi Big niogen i 64xin) i «HasanbHi» WTaMm
Staphylococcus aureus, BUAINEHI Bif, XBOPUX Ha XPO-
Hi4Hi dopmun JIOP-naTonorii (puHiT i cMHycuT) i 6akTepi-
OHOCIiB S. aureus (2012-2014 pp.), WO UMPKYNIOIOTb Y
XapkiBCbKOMY perioHi (KAiHiYHi wTammn).

MikpoaepodinbHi yMOBU KyNnbTUBYBaHHS CTBOPIOBa-
M y MikpoaHaepocTaTax 3a 40NOMOrol0 ra3oreHepyio-
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ynx naketie Generator GENbox microaer (bioMerieux,
®paHuis).

Brnnne ymOB razoBoro ckniagy atMmocdepu KyibTu-
BYBaHHS Ha POCTOBI BIACTMBOCTI BUBYaIN, BPaxoOBYHOHU
MPUPICT KiNbKOCTI XNTTE3AATHUX MIKPOOHUX KNITUH Ta
6iomacu 3a BM3Ha4eHui vac [9].

Brn3HayeHHs KiNbKOCTi OKMCHEHOI MIOKO3U MPOBO-
LN 3a A0NOMOroI0 MIOKO30KecuaasHoro metoay [11].

JocCnigXeHHS aHTaroOHICTUYHOI aKTMBHOCTI MIKPO-
opraHi3amMiB NpoBOAUAN METOAOM BiACTPOYEHUX NOCIBIB
(NnepnenamkynapHux Wwrpwuxis) [6].

CratmcTtunyHa o6pobka aaHux 3giicHioBanach y Bif-
MOBIOHOCTI 3 MpaBuiamMn pPsaaoBOl | anbTEPHATUBHOI
BapiaUiHOI CTaTUCTUKN, K BUKIAAEHO Y MOCiOHMKaxX
[2,5,7,12]. Ona aHanidy ooep>aHoro matepiany npoBo-
OWNOCb MOro rpynyBaHHs 3a aTpnbyTUBHUMK Ta Bapia-
LinHUMK o3Hakamu. Y pedynbraTi 3BeAeHHS MaTtepiany
npuv nigpaxyHkax OAMHULIL CrOCTepexeHb Oynu oTpu-
MaHi abCONMIOTHI YMcna, AKi BUPaXxanu ONmCOBI i KiNbKICHI
O3HaKW.

Pesynbratn pocnipkeHb Ta X 0OroBOpeHHd.
Mepwmm eTanom AOCNIAXKEHHS CTaN0 BUBYEHHSA MeTa-
60niYHOi aKTUBHOCTI T2 POCTOBUX BNACTUBOCTEN NIAKTO-
Gauun.

Binomo, 110 piBeHb MeTaboniyHUX NPOLECIB ABNSA-
€TbCH BUXIAHUM MOKA3HWUKOM CMPOMOXHOCTI MiKpoOp-
raHiamis akTMBHO po3smBaTtucs. Metaboniam notpebye
MOCTIAHOIrO | 6e3nepepBHOro NPUTOKY eHeprii, yHiBep-
canbHUM [KepesnioM sKOi ans GinbLIoCTi OpraHismiB €
rnioko3sa. ToO6TO, BUBHAYEHHSI KiNbKOCTI YTUNI30BaHOI
Ka3HMKOM MOTEHLUINHOI LWBWUAKOCTI PO3BUTKY cybrnony-
nauin.

Buxopsaum 3 BuLLLe3a3HAYEHOro, cnovaTtky 6yno Bu-
BYEHO piBEHb (EepMEHTaTUBHUX MNPOLECIB (KiNbKiCTb
CrnoXuToi naktodaumnamm rnoko3un), aKNin € BUXioHUM
MOKA3HMKOM NOTEHLIMHOI CNPOMOXHOCTI KNITUH aKTUB-
HO pO3BKMBaATUCS.

Y xoai npoBeAeHnx OOCNiAKEHb BCTAHOBMIEHO, LLO
MiKpoaepo®dinbHi YMOBU CNPUSNN NigBULLEHHIO Kiflb-
KOCTi CMOXWUTOT nakTobaLumnamm rmokosu (tadn.).

Tak, 32 yMOB 3HMXXEHOI0 Napu,iaibHOro TUCKY KUCHIO
KiJIbKiCTb CMOXNUTOI NnakTobaunnamm roko3un 36ibLuy-
Banachb, B CEPEAHbOMY, Y MPOBGIOTUYHMX LWTamiB — B 1,2
pasu, a 'y kKniHiyHmx — B 1,3 pasu (p<0,05).

OTpuMaHi pe3ynbTatM Woao CTuMynsauii npoue-
CY CMOXMBaHHSA MOKO3N nakrobauunamm, MOXIMBO,

BicHuk npo6nem Gionoriti meanunum — 2017 — Bun. 3, tom 2 (138) 29



MIKPOBIOJIOrA

CepepHs KinbKiCTb CNOXUTOI JakTOOGaLunamMu rnioKosu

3a pi3HNX YMOB KyJIbTUBYBaHHS

Tabnuvus. plantarum, i30NbOBaHUI 3 KULLEYHUKY
60>in, mas GinbLU aKTUBHI POCTOBI Bnac-
TUBOCTI), ane manu CnifbHi TeHaeHuii
3MiH poCTOBUX BnacTueocTen (puc. 1).

KisibKi . Mt ExcnoHeHuianbHa gasa pocTy, B ce-
Vatoam iNbKICTb CMOXMUTOI rOKO3U, MMONb/N (MEm) PEAHBOMY, 3HAaX0AMNach B Mexax 2-12
KynbTBYBaHHS | Lactobacillus spp. | Lactobacillus spp. | Lactobacillus spp. | TOAVIH. HDOG'OT'f"*H““ wTam OyB MeHLL

(npo6ioTuyHi), n=7 | (sig Mogeit), n=17 | (Big 64xin), n=9 | aKTUBHUM Y MOPIBHAHHI 3 iHLLMMW.
) InHamika pocTy BCiX wWTamiB nak-

* * *

AepoGHi 13,1+0,16 11,2+0,17 12,6+0,17 ToBauun 3a YMOB Mikpoaepauii 6yna
MikpoaepodinbHi 15,9+0,21* 14,8+0,23* 16,8+0,26* BULLOIO Y MOPIBHSHHI 3 2ePOBHUMU YMO-

Mpumitka: *- pisHnusa nocTosipHa (p<0,05) 3a Pi3HNX YMOB KyJIbTUBYBaHHS.

NMoB’A3aHi i3 3MiHOIO LWBMOKOCTI MeTabOosivHMX npoLe-
CiB 32 YMOB AediumnTy KUCHIO.

HacTynHMM eTanomMm cTano BMBYEHHS POCTOBMX
BNacTMBOCTEN NnakTtobauun 3a pi3HUX YMOB ra3oBo-
ro cknagy atmocdepu KynbTMBYBaHHA. 3MiHM POCTO-
BMX BIaCTUBOCTEN BU3HAYaNMCb Y aepobHMX ymMoBax
KYNbTUBYBAHHS Ta 32 YMOB 3HWXEHOro MapujianbHOro
TUCKY KMCHIO y NakTobauun 3 BACOKUM PiBHEM CMOXU-
BaHHSA rMoko3u: L. plantarum (BnpinexHni Big 6axin), L.
rhamnosus GG (BuaineHuin 3 npobioTnka) Ta L. casei
(BMAiNneHnn Big, NOANHN).

Y xopi pocniopxeHb Oyno BigMiyeHo, WO no-
Ka3HWKN POCTOBUX MPOLECIB  [OCHiaXeHnx 6GakTe-
pin xo4a i BIOPISHANUCHL Y OedKkuX wTamis (wram L.

BaMW KynbTMBYBaHHA. [lpoTe, Mikpo-
aepodinbHi YMOBU KyJIbTUBYBAHHA He
BMIMBaNM Ha TpuUBaniCTb nar-¢gasun ycix AOCNIAKEHNX
wtamiB nakrobaumn.

Haiibinblwi BigMIHHOCTI B MOKa3HWKax, 3a Pi3HUX
YMOB ra30oBOro cknagy atmocdepu iHkybauii, 6ynm Bia-
MideHi ons eKCcnoHeHujanbHoi a3 Ta dasu crauio-
HapHOro PocTy Nnaktobauun.

Y npoB6ioTMYHOro WTamy nMokasHWKN BiOPISHANINCH
B 1,2-1,4 pa3u (p<0,05). Taka x TenaeHuia Oyna Bia-
MideHa i ong wTamy, i30Nb0BaHOro Big, nioguHu. Pis-
HULSA MiXX MNOKa3HMKamMm pPOCTy, 3a PiSHUX YMOB ra3o-
BOrO cknagy atMocdepu KynbTUBYBAHHS, Y LBbOro
wTamMy BigpisHanacb B 1,2-1,6 pasiB (p<0,05). Han-
OiNbll aKTMBHMMM 3a HakoMuWyeHHsM Oiomacu OyB
WwTaM, i30/1b0BaHUI 3 KULIEYHUKY OaXin. 3a pi3Hux
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Puc. 1. Cxemu pocTy nakro6auun 3a aepo6HUx Ta MikpoaepodisibHUX YMOB KyJIbLTUBYBAHHS

(A - L. rhamnosus GG, B —

L. plantarum, C - L. casei).
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Puc. 2. Mutoma Bara ctadinokokiB 3 Pi3HOIO YYTNIMBICTIO A0 aHTaroHiCTUMHUX PEYOBMH NlakToGauun

(A — aepoO6Hi yMOBU KY/IbTUBYBaHHS; B —

MikpoaepodinbHi yMOBU Ky/IbTUBYBaHHS).
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YMOB aepavii pisHULS MiX NOKa3HUKaMU iX 3pOCTaHHS
BigpisHanack B 1,2-1,8 pagis (p<0,05).

HactynHum eTanom AocChigXeHb CTano BUBYEHHS
KOHKYPEHTHMX BNaCTUBOCTEN 3a3Ha4yeHnX nakrobaumn
MEeTOOO0M BiACTPOYEHOro @HTAroHI3My OO0 «Ha3aslb-
HUX» WTaMmiB S.aureus.

Pesynbratn BULLEHABEQEHMX 3MIH Y B3aEMOBIAHO-
cuHax S. aureus Ta Lactobacillus spp. 3a Mikpoaepo-
®iNIbHUX YMOB KYNbTUBYBAHHS iNIOCTPOBAHI HA PUCYHKY
2, ne MoxHa nobaunTn pocToBipHe (p<0,05) 3MeHLIeH-
HS1 MUTOMOI Barn HeYyTIMBUX Ta 36iNbLUEHHS HaCTKW BU-
COKOYYT/IMBUX TECT-LUTaMiB CTadiNIOKOKIB Yy NOPIBHSAHHI
3 aepobHNUMM YMOBaMU KYIbTUBYBaHHS.

Ha Haw nornag, oTpuvMaHi pesynbTtatv, MOXYTb
OyTn 0OYMOBNEHI TUM, LLO nakTobaumnu, B GinbLioC-
Ti, € Mmikpoaepodinamun. To6To, GiNbll CNPUSTANBUMMU
yMOBaMu Ans ix pocTy i NpoayKyBaHHIO 6ionoriyHo ak-
TUBHUX PEYOBUH € atMocdepa 3 NigBULLEHNM BMICTOM

BYIIEKMCNIONO rady Ta 3HWXEHMM napujanbHUMU TUC-
KOM KMCHIO.

BucHoBok. EkcnepumeHTanbHi pesynstati wono
BUBYEHHS POCTOBUX Ta aHTArOHICTUYHNX BNACTUBOCTEN
TECT-Ky/bTyp NakTobauun 3a aepobHUx Ta Mikpoae-
pPO®iNbHMX YMOB aTMOChepU KynbTUBYBaHHA HAOal0Th
MOXJIMBICTb BUBYATU MiXXMiKPOOHY B3aEMOLII0 B TKAHN-
Hax IOAMHN MPY 3ananbHUX NPOLLECAaX BEPXHIX ANXasib-
HUX LUASXIB T2 PO3KPUBAKOTh MOXJIMBICTb BUKOPUCTOBY-
BaTW naktobaumnm gnsg 60poTbOM 3 3aXBOPIHOBAHHSAMMU
CcTadinOKOKOBOIro reHesa.

MepcnekTuBM noganblnx AochigXeHb. Bukna-
[eHe 0OrpyHTOBYE aKTyaslbHICTb HAyKOBOrO 3aBAaHHS
WoA0 HeobXiaHOCTI uinecnpsiMoOBaHOro MoLuyky nep-
CMEeKTUBHUX WTaMmiB Lactobacillus spp. Ak anstepHaTn-
B aHTUBIOTHKIB.
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YAK 579.86:612.215.4:57.083(043.3)

XAPAKTEPUCTUKA BIOJIOMNYHUX BJIACTUBOCTEM JIAKTOBALMJ1 3A AEPOBHUX TA MIKPOAEPO®DIJ1b-
HUX YMOB ATMOC®EPU IHKYBALLIT

KopoTkux O. O., KaniviyeHko C. B., ly6iHiHa H. B.

Pe3iome. Y poOOTi HaBe#eHO AaHi LWOA0 BMBYEHHS ra30BOro Ckiazly atMocdepn KynbTMBYBAHHS HA POCTOBI Ta
aHTaroHICTUYHI BNacTUBOCTI NakTobaLun, BUTYHEeHUX 3 Pi3HUX eKOHill. BCcTaHOBNEHO, WO AMHaMiKa POCTY Ta KiNlbKiCTb
CNOXMTOI NakTobaunnamu rioKo3u y BCixX AOCNIMKEHMX LUTaMiB nakTodaumn 3a yMoB Mikpoaepadii 6yna BULLIO Y Mo-
PiBHSIHHI 3 28POOHMMN YMOBaMU KYJIbTUBYBAHHS.

Mpn BUBYEHHI aHTaroHICTUYHMX BACTMBOCTEN NakTobauun 3a aepobHNX Ta MikpoaepodinibHMX YMOB KyJbTUBYBaH-
Hs1 BCTAHOBJIEHO, L0 3a MikpoaepodinbHNX YMOB KyJIETUBYBaHHS BigOyBanocb AocToBipHe (p<0,05) 3MeHLIEeHHS NnTO-
MOIi Baru HeYyTIMBUX Ta 36iNbLLUEHHS HACTKM BUCOKOUYYTNBMX LUTAMIB CTadiNIOKOKIB Yy MOPIBHAHHI 3 aepO6HMI yMOBaMK
KYNbTUBYBaHHS.

Kntouyosi cnoBa: npobiotuku, nakrobaumnu, S. aureus, mikpoaepauis.

YAK 579.86:612.215.4:57.083(043.3)

XAPAKTEPUCTUKA BUOJIOMMHYECKUX CBOWCTB
MUKPOA3PO®UJIbHbIX YCJIOBUAX KYJILTUBUPOBAHUSA

Kopotkux E. O., Kanunuuenko C. B., [lyouHuHa H. B.

Pe3iome. B paboTe npuBeneHbl OaHHbIE MO M3YYEHMIO ra30BOro cocTaBa atMocdepbl KylbTUBMPOBAHUSA Ha
POCTOBbIE 1 @HTArOHUCTMYECKME CBOMCTBA NAaKTOOaLMIN, BbIAENEHHbIX N3 Pa3HbIX 3KOHULL. YCTAHOBNIEHO, YTO AUHA-
MMKa pocTa 1 KONNM4ecTBO NOTpebneHHOoM naktobaumnnamMmm rmioko3bl (Y BCEX NCCNEAOBAHHbIX LUTAMMOB) B YCNOBUSIX

JIAKTOBALUNN B A3POBHbIX n
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MUKpOoaapaumm Obina BbiLLE MO CPABHEHUIO C 29POOHBIMUN YCAOBUSIMU KYNIETUBMPOBaHUS. MNpu n3y4eHnm aHTaroHucTm-

YeCKMX CBOWCTB NlakTobaLmsin B a3pobHbIX M MUKPOa3POMdUIIbHBIX YCIIOBUSX KYSIbTUBUPOBAHWS YCTAHOBJIEHO, YTO Mpu

MMKPOaapOodUIIbHbIX YCIOBUSX KYNBTUBMPOBaHMS Nponcxoanno goctosepHoe (p<0,05) ymeHbLUeHME yaenbHOro Beca

HEYYBCTBUTESIbHBLIX U YBENIMYEHME [0NIN BbICOKOYYBCTBUTENbHBIX (MO OTHOLLEHWIO K BUONOrMYecKn akTUBHbLIM BeLLe-

CcTBaM nakTob6aLmM) LUITaMMOB CTadPUIOKOKKOB MO CPABHEHWMIO C a3POOHBLIMU YCITOBUSIMU KYNbTUBUPOBAHKS.
KnioueBble cnoBa: npobuoTrkuy, nakrodbauunnel, S. aureus, MMKpoaspaums.

UDC 579.86:612.215.4:57.083(043.3)

CHARACTERISTICS OF THE BIOLOGICAL PROPERTIES OF LACTOBACILLES IN THE AEROBIC AND MICRO-
AEROPHILIC CONDITIONS OF CULTIVATION

Korotkykh O. O., Kalinichenko S. V., DubininaN. V.

Abstract. To correct the dysbiotic conditions of the urogenital and gastric tracts, probiotics are most often used,
which include lactobacilli. As for the use of probiotics based on lactobacilli to restore normal flora of the upper respira-
tory tract, we did not find such information in the literature available to us, although lactobacilli are among the obligate
representatives of the human micro flora and are, to a greater or lesser extent, present in all open cavities of the body.
This allows to search and select candidates for production strains among representatives of alternative econiches. The
conditions in the biological niches of the human body can differ significantly from those created in vitro by many param-
eters, including the gas composition of the incubation atmosphere.

That is why we set the following goal: to conduct a study of the biological properties of promising strains of Lactoba-
cillus spp. under conditions of different concentrations of oxygen in the atmosphere of their cultivation.

The first stage of the study was to explore of metabolic activity and growth properties of lactobacilli.

It is known that the level of metabolic processes is the initial indicator of the ability of microorganisms to actively
develop. Metabolism requires a constantand continuous influx of energy, the universal source of which for most organisms
is glucose. That is, determining the amount of recycled glucose and the rate of its utilization can serve as an indicator
of the potential rate of development of subpopulations. Based on the foregoing, the level of enzymatic processes (the
amount of glucose consumed by lactobacilli) was first studied, which is the initial indicator of the potential ability of cells
to actively develop.

In the course of the conducted researches it was established that the micro-aerophilic conditions contributed to
an increase in the amount of glucose consumed by lactobacilli. Thus, under conditions of reduced partial pressure of
oxygen, the amount of glucose consumed by lactobacilliincreased, on average, in probiotic strains - by 1,2 times, and in
the cells - by 1,3 times (p <0,05).

The results obtained to stimulate the process of glucose consumption by lactobacilli, possibly associated with a
change in the rate of metabolic processes in conditions of oxygen deficiency.

The next stage was the study of the growth properties of lactobacilli under various conditions of the gas composition
of the atmosphere of cultivation. Changes in growth properties were determined under aerobic conditions of cultivation
and under conditions of reduced partial oxygen pressure in lactobacilli with a high level of glucose consumption: L.
plantarum (isolated from bees), L. rhamnosus GG (isolated from a probiotic) and L. casei (isolated from humans). In
the course of the studies, it was noted that the growth rates of the explored bacteria, although differing in some strains
(strain L. plantarum, isolated from the intestines of bees, had more active growth properties), but had general trends of
changes in growth properties. The exponential phase of growth, on average, was within 2-12 hours. The probiotic strain
was less active than others.

The growth dynamics of all strains of lactobacilli under microaeriation conditions was higher in comparison with
aerobic cultivation conditions. However, microaerophilic cultivation conditions did not affect the duration of the lag phase
of all the studied strains of lactobacilli.

The biggest differencesinthe indices, under different conditions of the gas composition of the incubation atmosphere,
were noted for the exponential phase and the phase of steady growth of lactobacilli.

In the probiotic strain, the indices differed by 1.2-1.4 times (p <0.05). The same tendency was noted for a strain
isolated from humans. The difference between the growth indices, under different conditions of the gas composition of
the cultivation atmosphere, differed 1.2-1.6 times (p <0.05) in this strain. The most active in the accumulation of biomass
was a strain isolated from the intestines of bees. Under different aeration conditions, the difference between the indices
of their growth was 1.2-1.8 times (p <0.05).

The next stage of the research was the study of the competitive properties of these lactobacilli by the method of de-
layed antagonism on the “nasal” strains of S. aureus.

Under microaerophilic culture conditions, there was a significant (p <0.05) decrease in the specific gravity of insen-
sitive and an increase in the proportion of highly sensitive test strains of staphylococci compared to aerobic cultivation
conditions.

Thus, experimental results on the growth and antagonistic properties of lactobacillus test cultures under aerobic
and microaerophilic conditions of the cultivation atmosphere provide an opportunity to study the microbial interaction
in human tissues in the inflammatory processes of the upper respiratory tract and disclose the use of lactobacilli for the
control of diseases of staphylococcal origin.

Keywords: probiotics, lactobacilli, S. aureus, microaeriation.
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