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OLUIHKA LULUTOTOKCUYHOI OIf
EK3OMETABOJIITIB LACTOBACILLUS PLANTARUM IN VITRO

HOepxaBHa ycTtaHoBa «lHCTUTYT MikpoOGionorii Ta imyHonorir

im. . I. MeyHnkoBsa HauioHanbHOT akagemii Me gu4HUX Hayk YKpaiHun» (M. XapkiB)

[HaHa poboTta € ¢pparMeHTOM HayKoBO-AOCHIAHOI
po6oTn nabopaTopii NPodiNakTMkn KpananHHUX iHpek-
uit Y «IMI HAMH» «BionoriyHi ocHOBM pO3p00bKM CUH-
GiOTMYHMX KOMIMMEKCIB 32 YMOB 3aCTOCYBaHHS enek-
TPOMArHITHUX N yNbTPa3BYKOBMX XBUIb», Ne nep>aBHOi
peecTpauji 0113U001517.

BcTyn. Ha cborogHi BXe BCTaHOBMEHa MNpPOBigHA
3gopoB’a [10-12]. MNpobioTnyHi Npenapatn poarnsga-
I0TbCS HaMbiNbLL NepcnekTUBHUMKU 3acobamMm NpPoTU
aHTUBIOTUKOPE3NCTEHTHUX CYyONoNynsaLii NaToreHHUxX
OaKTepiin, OCKINbKN BOHW MPOSABAAIOTL 30BCIM iHLLNIA
MeXaHi3M BMIMBY Ha XUTTEOIANbHICTL NaTtoreHis [5,8].
Mpo6ioTMKN LLUMPOKO 3aCTOCOBYIOTL AJ1s1 €TIOTPOMHOro
NiKyBaHHA Ta BIAHOBIEHHS MIKPO(M0OPU NMpu 3ananbHUX
ibekuiiHMX NpoLecax B KULWLKOBOMY Ta YPOreHiTanbHO-
My TpakTax [2,6].

OnHUM 3 OCHOBHUX KPUTEPIiB, 9Ki 3apa3 npen’sas-
NATLCA ANA OUIHKM Npo6ioTMKIB Ta NpPOoB6IOTUYHUX
BIACTMBOCTEN NPOAYKTIB PYHKLLIOHA/IbHOIO Xap4yyBaH-
HS € BM3HAYEHHS iX TOKCUYHOCTI (CyMiCHe 3acigaHHs
ekcnepTHOi paan poaoBoObYOi Ta CiNbCbKOrocno-
papcbkoi opraHidauii OOH (FAO) ta BcecBiTHbOI Op-
ranizauii oxopoHu 3gopos’s (WHO), wo npoxoawnna
B M. Koppoba (ApreHtuHa) 1-4 xoBTHsa 2001 p.). Bu-
BYEHHSI TOKCUMYHOro BMAMBY OyAb-sIKOrO JliKapCbKOro
npenapaty Ans NoAanbLIOro 3acTOCYBAHHA NOAM-
HOIO MPOBOOUTLCS 3 3aCTOCYBaHHAM nabopaTopHUX
TBAPUH.

LLle y 1885 pouj Himeubknin gocnigHnk Roux 3ano-
YyaTKyBaB 3aCTOCYBaHHS KyJNbTYP KJITUH Yy GiONOriYHNX
LOCNioXeHHSX, a 3 cepeanHn XX CTONITTA NoYaBCcs iH-
TEHCUBHUA PO3BUTOK TEXHOSOTIN, MNOB’A3aHUX 3 Kyb-
Typamu KNniTWH, 3aBAsKM YoMy Oyno OTpMMaHO nepLuy
nepeLenoBanbHy KAITUHHY KyabTypy 3 KapuMHOMU
LMK MaTKM — KNITUHHA NiHig Hela.

Ha uen yac nepeliennoBasnbHi KynbTypU KAiTUH,
abo0 KNITUHHI NiHii, WMPOKO BUKOPUCTOBYOTLCS B 6i0-
norii, MeanumHi, GioTexHonorii 3aBOgKM BiOHOCHIN
NPOCTOTI i CTAaHAAPTHUX YMOB KYJIbTUBYBaAHHS, & TakOX

kalinichenko_sv@ukr.net

cTabinbHOi Mopdonorii kniTuH. B ocTaHHi pokun Kkhi-
TUHHI KyNbTYpW NPUBEPTAIOTb YBAry ik MOAeNb AOKJIi-
HIYHOro TECTYBaHHS JiKapCbknx 3acobiB, Bi0NOriyHO
aKTUBHUX PEYOBUH TOLLO, OCKINIbKM KJIITUHHI KyNbTypu
3paTHi cneuudiyHo pearyBatu Ha BMAMB BGIiOTUHHUX
YMHHUKIB. CneumdiyHiCTb, 9K NPaBnI0, NPOSIBNSETLCS
Yy BUMMS4j ULMTOTOKCUYHOIO eDEKTY, KM OLHIOIOTb 3a
cTyneHemMm MopdONoriyHmMx 3mMiH, nopyLeHb Mopdoo-
rivHoro anapaty Ta nponidepaTMBHUX BNAaCTUBOCTEN
KNiTUH [4].

Buxoasun 3 BULLLE 3a3Ha4eHOro Hamu Byna nocras-
JleHa HacTyrnHa mMmeTta: 3a CTyrneHeM MOopPdONorivyHmX
3MiH OLIHUTU MOXJIMBICTb 3aCTOCOBYBAHHSA KJITUHHOI
KYNbTYpU ONS BUSHAYEHHSI LIMTOTOKCUYHOI Aji npobio-
TUYHUX LITAMIB.

06’ekT i MmeToau pocnipxeHHsa. O6’ekToM O0Chi-
[KEHHS Oynn cybcTpaT3anexHi KynsTypu KIiTUH NiHin
Hela, Vero, Hep-2, aki 3a mopdonorieto € enitenianb-
HUMW KNITUHaMU.

Onga pocnigis rotyBany CyCrneH3ito KNiTUH 3 no-
ciBHOIO KoHUeHTpaujeto 0,5410%/mn. Kynbtypu KniTuH
KynbTUBYyBanu B cepenosuili DMEM/F-12 (Sigma, l'ep-
MaHisl) 3 gogaBaHHAM 5% deTanbHOT CMPOBATKU KPOBI
€MOPIOHIB KOPIB, PO3YUHIB FreHTaMiUuHy Ta HiCTaTUHY
B 80% eTaHoni 3 KiHLEBOI KOHLeHTpauieo 50 og/mn,
y repMeTM4HOMY KyJbTypasibHOMY MOCyAi B YMOBax
CO,-inkybatopa npu (37%1)°C, NOCTiVHIA BONOrOCTI
95% Ta Bmicty CO, 5%. [lo cepenosuila KysbTBYBaH-
HA gogaBanu ekdometabonitu L. plantarum B KinbKOCTi
0,3 mn; 0,2 mn; 0,1 mm; 0,05 mn; 0,025 mn; 0,0125 mn;
0,00625 mn Ha 1,0 M1 cepenoBuLLA, OCKiNbKM came Lj
KiINIbKOCTi HE BUKAMKanM 3MiHM pH poCcToBOro cepep-
OBMLLA (TUTPYBAHHA areHTy BAAMBY). AK KOHTPOJi BU-
KOPUCTOBYBa/IN KIIITUHHI KYNbTYpU, K KynbTUBYBaIu
B POCTOBOMY CEPENOBMULL 3 A0AABAHHAM BigMNOBIAHOI
KiTbKOCTi LLYKPOBOrO OyNbMAOHY, LLO 3aCTOCOBYBABCS
ONs OTPUMAHHS ek30MeTaboniTiB (KOHTPOsNb Brv-
BY OYNbMOHY), Ta KyNbTypu KNiTUH, SKi KyNbTUBYBaIn
B POCTOBOMY cepenoBuLli 6e3 [oaaBaHHS LyKpOBO-
ro OynbMoHy Ta ek30MeTaboniTiB (KOHTPOJSIb KIITUH).
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Yepes 24 ron. iHkybyBaHHA 3a CTyrNneHEM pPo3rnJacTy-
BaHHS, KJITUH BU3HAYaNu ix aare3anBHy 3gaTtHicTb. LLLo-
[eHHOo, nNpoTsarom 3 Ai6, KOHTPOJIBANN KNITUHHI MOHO-
Lapu Ha HasiBHICTb/BIACYTHICTb NOPYLUEHHS LiNiCHOCTI
MOHOLLIapy, NosiBi OCepeKiB AereHepauii, BUHUKHEHHS
AKMX XapakTePU3YE LIMTOTOKCUYHY Ajit0 areHTIiB BrUBY.
CTtyneHb pereHepadii KNiTMHHONO MOHOLLAPY OLiHIOBaA-
1IN 32 CUCTEMOIO «HOTUPBOX XPECTIB»: (4+) — AeCTPyKLis
BCix kNiTnH (100%); (3+) — pyiHYyBaHHS GinNbLUOCTI Ki-
TUH (75%); (2+) — BECTPYKLIA NOMOBUHU KNITUH Y MOHO-
wapi (50%); (1+) — pyiiHyBaHH:A 25% KNiTUH; () — pyi-
HYBaHHS OKPEMMUX KJITUH; (—) — BIACYTHICTb AereHepadii
KNITUH.

[ns oTpumaHHs ekaomeTaboniTie L. plantarum roTy-
BasIM CyCrneHsito A060BOI KyNbTypy LUTaMy 3 ONTUYHO
winbHicTio 1,0 McF [9]. o 45 Mn NOXNBHOIO B6YNbAOHY
3 popaBaHHAM 1% rnoko3n (LyKpoBuid OynbiioH) noaa-
Banu 5,0 Mn NnpurotToBaHoi cycneHsii MikpoopraHiamis.
OTpumaHy cymiw iHkybyBanu npu (37+1)°C BNpoaoBx
72ropn., micng 4oro ABOKPATHO LEHTpudyrysanu npu
3000 06/xB. Bnpogoex 30 xB. Ta Biobupanu cynepHa-
TaHT, WO MICTUB ek3oMeTaboniTu.

CraTtucTtmnyHa 06pobka aaHux 3ajicHioBanach y Bia-
MOBIOHOCTI 3 MnpaBunamMn PagoBOI | anbTEPHATUBHOI
BapiauiHOi CTaTUCTUKKN, SK BUKIAAEHO Yy MOCIOHMKax
[1,3,7]. Ansa BMBipOK OLjHIOBanach BiAmnoBiAHICTb eM-
MiPUYHUX PO3MNOAINIB HOPMasIbHOMY 3aKOHY (pPO3noai-
neHHa layca) 3a kputepiasmmn Konmoroposa-CmipHOBa,
LLanipo-Yinka Ta Jlinniedpopca. Axkwo po3noain gocni-
[)KYBaHMX BUOIPOK BiOopi3HABCS Big, HOPManbHOro, Ans
00pobKM [OaHMX BUKOPUCTOBYBAIM HenapameTpuyHi
Kputepii: ManHa-YiTHi, Kpackana-Yonnica, Binkok-
COHa, KpuTepili 3HakiB. [JOCTOBIpPHICTb PO3biXXHOCTEN
HOpMaJIbHO PO3MNOAINEHUX BEMYMH BU3HAYaNn 3a Oo-
nomorow Kputepito t — CTblogeHTa, 3 004MCNEHHSAM
cepenHbol BENNYNHU M, cepeHbOoKBaapaTuYHOro Big-
XUNEHHS S, cepenHbOoi NOXMOKM BENNYNHN M, 3HAYEHHS
LOCTOBIPHOCTI p. [lna aHanidy ogepXxaHoro martepiany
NPOBOAMIIOCH MOro rpyrnyBaHHA 3a aTpubyTUBHUMU
Ta BapiauiiHnmn o3Hakamu [1,3,7]. Y pesynbtaTi 3Be-
LEeHHSA MaTtepiany npuv nigpaxyHkax oAnHULL cnocTepe-
XeHb Oy oTpUMaHi abCOoNOTHI Yncna, ski BUpaxanm
OMWNCOBI i KiINIbKICHI O3HaKN.

PesynbTtatn pocnigkxeHb Ta X OOroBOpEeHHS.
Mepwnm etanoMm AOCNIOKEHHS CTano AOCNIOXEHHS
BMJINBY LYKPOBOro OynbMOHY Ha afre3nBHi BNacTu-
BOCTI Ta HasfBHICTb/BiACYTHICTb NOPYLUEHHS LiNiCHOC-
Ti MOHOLWApy KIITUHHUX KynbTyp nNiHin Hela, Vero,
Hep-2.

BcTaHOBNEHO, WO A0AaBaHHS LlYKPOBOrO OyNbNOHY
B KkinbkocTi 0,3 mn; 0,2 mn; 0,1 mn; 0,05 mn; 0,025 mn;
0,0125 mn; 0,00625 mn Ha 1,0 Mmn pocToOBOro cepegn-
OBMLLA HE BNAMBANO Ha aare3vBHi BNAaCTUBOCTI KNiTUH
niHin Hela, Vero, Hep-2 Ta He BMKNXKaNO NOPYLLUEHHS
LiSIICHOCTI iX MOHOLWapy.

HacTynHum eTanom CTano BUBYEHHS Aii ek3omaTte-
6oniTiB L. plantarum Ha KynbTYpW KNITUH.

[MopiBHANBHWIA aHani3 peaynbTaTtiB nokasas, Lo
nicna 24-x roguHHOI ekcno3uuii ePekTUBHICTb NMpu-
KpinneHHs knitnH Hela, Vero, Hep-2 go cybcTtpaty aoo-
CTOBIPHO He 3MiHtoBanacb. Yepe3 48 Ta 72 roa. iHKy-
OyBaHHS BCi KOHTPOJIbHI KyNbTypU KNITUH YTBOPIOBaNU
MOHoLLap 6e3 03HaK aereHepalti.

LLlono cTyneHio pereHepauii KNiTMHHOrO MOHO-
Wwapy KynbTyp AOCAIAHUX NiHilA, TO HAKBINbL CTINKMMUN
00 fji ekzomeTaboniTiB nakTobaumn 6ynn KNiTMHW niHii
Vero — Tinbkn yepes 72 roanHu iHkyOyBaHHS B POCTO-
BOMY CEPEAOBULLi 3 [OOABAHHAM 32a3HAYEHOr0 areHTy
BNAMBY B KinbkocTi 0,3 mn Ha 1,0 mn cepepoBuLLa 6ynu
BiAMiY€Hi MOOANHOKI KNITUHN 3 O3HAaKaMU PYMHYBAHHS.
Lle MOXxe CBig4YNTU NPO HEe YYTIUBICTb KYJIbTYPU KITITUH
[0 areHTy Bnavey (Tabdn.).

KnitnHn ninii HelLa nposBasan nomipHy 4ytnm-
BiCTb 00 Aii ek3omeTabonitie naktobaumn. Tak, yepes
48 roguH iHkybauii y 25% KniTWH, WO KynbTUBYBa-
N B POCTOBOMY CEPEAOBULLI 3 0OOABAHHAM areHTy
BNAMBY B KinbkocTi 0,3 mn 1a 0,2 mn Ha 1,0 mn cepen-
oBuLWa, Oynu BigMiYeHi OeCTPYKTUBHI O3Haku. [Jona-
BaHHS 0O POCTOBOrO cepeaoBulla ek3omeTaboniTiB
L. plantarum B kinbkocTi 0,1 Mn nNpu3BoanNo, 4yepes
48 ron. iHKyOyBaHHA 00 PYMHYBAHHSA MOOAMHOKMX
KMNTUH wiei ninii. Yepes 72 roa. iHkybauii gecTpykLito
cnoctepirann 'y 50% KniTuH, WO KybTUBYBaANCh 3 A0-
[aBaHHAM ek3omeTaboniTiB y kinbkocTi 0,3 m; 0,2 mn
i 0,1 Mn Ha 1,0 Mn poCcTOBOro cepenoBulla Ta 6ynu
BigMIiY€eHi MOOANHOKI KNITUHWN 3 O3HAaKaMu PynHyBaHHSA

Tabnuua.

CTyneHb gereHepauii KJiTUHHOrO MOHOLUAPY NPV KyJbTUBYBaHHI KyIbTYPU KJiTUH
B POCTOBOMY CEpenoBULLI 3 AoAaBaHHAM ek3omeTaboniTie L. plantarum

KnituHn Yac cnoctepexeHHs, KinbkicTb ek3omeTabonitie Ha 1,0 MJ1 pOCTOBOro cepepoBuLLa, M

SHI roa. 0,3 0,2 0,1 0,05 0,025 0,0125 0,00625

24 - - - - - - -
Hela 48 + + + - - - -

72 ++ ++ ++ * - - -

24 - - - - - - -
Vero 48 - - - - - - -

72 + - - - - - -

24 + x - - - - -
Hep-2 48 +++ ++ + + + - -

72 ++++ +++ ++ ++ + + -
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NpwW KyNbTUBYBaHHI KJIITUH Y POCTOBOMY CEPESOBMULL
3 mogaBaHHAM ek3omMeTabonitiB B kinbkocTi 0,05 mi.

Camumu  yyTamBuMKM OO Oii  ek3omeTaboniTis
L. plantarum BusiBUAUCbH KNiTUHW niHii Hep-2. Tak, no-
OOMHOKI KNITUHW 3 03HaKaMu AeCTPYKLii NPW Ky/IbTUBY-
BaHHI KNITUH Yy POCTOBOMY CEPEOOBULLI 3 0OAABAHHAM
ek3omeTabonitie B kinbkocTi 0,3 mn i 0,2 mn 6ynn Big-
MiyveHi Bxe yepesd 24 rof,. iHkybauii. MNicns 48-rognHHoi
iHKyOauji 03HaKN AecTpyKLii BUABAANN 75% KNiTWH, SKi
iHKyOyBanu 3 OofaBaHHSM areHTy BrIMBY B KiSIbKOCTI
0,3 mn; 50% kniTMH — B KinbkocTi 0,2 mn; 25% KNITUH —
B kinbkocTi 0,1 mn i 0,05 mn. HaeiTe Npn gofoaBaHHiI ek-
3omMeTabonitie nakrobaumn B kinbkocTi 0,025 mn 6ynu
BiAMIYEHi MOOANHOKI KNITUHN 3 O3HAaKaMu PyMHYBaHHS.
Yepes 72 ron. iHKyOyBaHHS OeCTPYKLit0 cnocTepiranu
y 100% kniTuH, Aki iHKyOyBann 3 gogaBaHHAM ek30Me-
TaboniTie L. plantarum B kinbkocTi 0,3 Mn; 75% KniTuUH —
B KinbkocTi 0,2 mn; 50% knitTuH — B KinbkocTi 0,1 Mn
i 0,05 mn; 25% — B kinbkocTi 0,025 mn; Ta NOOAUNHOKI —
B KinibkocTi 0,0125 mn.

Y3aranbHow4n pesynstaTi 3a3Ha4nMMo, Lo OCKifb-
KU OCHOBHUM MicueM Aji NpobioTnYHMX 3acobiB € cnum-
30Bi 000JIOHKM OpraHi3amy NIOAnHKU, [Ki, Nnepll 3a BCe,
BUCNAHHI eniTenianbHUMK KniTnHamm To, 3a Mopdoo-
rieto BifidbpaHi 0o pocniay niHii nepeLuenioBanbHNX Kii-
TUH TakoX Oynu eniTenianbHUMK, NPOTE BiOPI3HANNCH
3a MOXOMXKEHHAM: aJeHOKapuMHOMa LUK MaTKu
noanHu (Hela), HMpKka adpurkaHCbKOi 3e/1eHOoi MaBnu
(Vero) Ta ageHokapuuHoMa ropTaHi nioanHn (Hep-2).
ExkcnepumMeHTanbHO BU3HAYEHO, L0 YYyTAMBUMU 00 Aii
ek3omMeTaboniTiB nakTobaLumn BUSBUINCE KNITUHW JTiHIilA
Hep-2 Ta HelLa. BctaHOBNEHO 0,0303aNEXHUA LMTOTOK-

CUYHMIN edeKkT BNAMBY ek3ameTaboniTiB nakrobauu.
3asHayeHe CBIigYUTb MPO MOXIMBICTb BUMKOPUCTOBY-
BaTW KNITUHHI KyNbTYpU ONA OOK/IHIYHOrO TECTYBaHHS
npobGioT4HMX 3acobiB.

BucHoBku

1. BuaHayeHo, o B3aTi A0 OOCNIAIB KNITUHHI NiHii
(HeLa, Vero, Hep-2) nposiBAsiOTb Pi3HY YYTAUBICTb
0o fii ekdomeTaboniTie nakrobauun.

2. KnituHu niHii Vero npoasasinu 4yTaneiCTb TiNbKn
yepes 72 rof. iHKybyBaHHS B pPOCTOBOMY CepenoBULLi
3 pgopaBaHHaM ek3omeTaboniTie L. plantarum B Kinb-
kocTi 0,3 mn B kinbkocTi Ha 1,0 mn cepeposuLLa.

3. KnitvHun niHii HelLa nposiBnsinn nomipHy 4ytnu-
BiCTb — Yepe3 72 rof,. iHkybauii gecTpykuito cnocrepi-
ranny 50% KniTWH, WO KyIbTUBYBAINCH 3 [OAABAHHSAM
eksomeTabonitie y kinbkocTi 0,3 mn; 0,2mn i 0,1 mn
Ha 1,0 MmN pOCTOBOro cepenoBuLLa.

4. 3a yMOB HW3bKOI KOHLEHTpauji ekaomeTaborni-
TiB L. plantarum y poctoBomy cepegoBui (0,0125 mn
i 0,025 mn) yepes3 72 ropn. iHkybauUji oereHepalisa Kii-
TUHHOrO MOHOLLAPY crnocTepiranacb TiflbkU Y KNITUH
KynsTypu Hep-2.

5. OTpuMmaHi pe3ynsTati cBig4yaTb NPO MOXJIMUBICTb
BUKOPUCTAHHA KNITUHHUX KyNbTyp NiHii Hep-2 ana po-
KNiHIYHOrO TeCTyBaHHS NPOBIOTUYHUX 3aCObiB.

MepcnekTeu NnoganbLumnx A0CNIAKEeHb

EkcnepuvmMeHTanoHi pedynbratm LWOOA0 3acCTOCy-
BaHHA KJITUHHUX KYNbTYp SK MOXMBOI Moeni ans
TEeCTyBaHHS NPoBiOTUYHUX 3aC06iB PO3KPUBAIOTL NEp-
CMEKTMBHICTb iX BUKOPUCTAHHA B OGiOTEXHONOrIYHMX
npougecax npu NpPoOBEAEHHI AOKMiIHIYHUX BUNPOOYBaHb
3aMiCTb AOCNIAXKEHb Ha NTabopPaTOPHUX TBAPUHAX.
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YOK 615.277.3:576.3:579.262

OLIHKA LUMTOTOKCUYHOI Ali EK3OMETABOJIITIB LACTOBACILLUS PLANTARUM IN VITRO

KopoTkux O. O., KaniHiyeHko C. B.

Pestome. Y pob0Ti HaBeOEHO AaHi WOoa40 BUBYEHHS LMTOTOKCMYHOI Aii ek3omeTtaboniTi L. plantarum 3a ctyne-
HeM MOpPdONOrivyHMX 3MiH KNITUHHUX KynbTyp Hela, Vero, Hep-2. BuaHayeHo, Wo KynbTypu KNiTUH NiHii Vero 6ynu
He 4YyTIMBUMU A0 Ajii BKa3aHHOro areHTy. Yytnmeumu Ao aii ekaomeTaboniTie nakrodbaumn BUSBUIUCH KIITUHW NiHil
Hep-2 ta Hela. ExkcneprMeHTanbHO BCTAHOB/IEHO 40303aNEXHUIA LMTOTOKCUYHNI edekT BRIMBY ek3omeTaboni-
TiB: i3 3HMXEHHAM iX KOHLEHTpaLii B pPOCTOBOMY CepefoBULLI CTyneHb AereHepauii KNiTMHHOrO MOHOLIapy 3HU-
XyBaBcs. Tak, yepes 72 roguHu iHkybauii y 50% knituH niHii Hela, Wo KynsTMByBan B pOCTOBOMY CEPELOBULL
3 [OA4aBaHHSAM areHTy BramBy B kinbkocTi 0,3 mn 1a 0,2 mn Ha 1,0 mn cepepoBuLLa, 6ynn BigMiYeHi AeCTPYKTUBHI
o3Haku. LLloao knituH ninii Hep-2, To nicns 72-rogmHHOI iHky6auii o3Haku aectpykuii 6ynu susieneHiy 100% knituH,
AKi iHKyOyBanu 3 [oAaBaHHSAM areHTy BranBy B KinbkocTi 0,3 Mi; y 75% kniTuH — B KinbkocTi 0,2 mn; y 50% KNiTuH —
B KinbkocTi 0,1 mn i 0,05 mn; y 25% knitnH — B kinbkocTi 0,025Mn Ta nooanHOKI — B KinbkocTi 0,0125 mn.

KniouoBi cnoBa: Lactobacillus, KynsTypu KniTvH, NpobioTUKKW, ULMTOTOKCUYHWI eEKT.

YOK 615.277.3: 576.3: 579.262

OLEHKA LIMTOTOKCUYECKOIro AENCTBUA 3K3OMETABOJINTOB LACTOBACILLUS PLANTARUM
IN VITRO

KopoTtkux E. O., KannHuydenko C. B.

Peslome. B paboTe npuBeneHbl OaHHble MO M3YYEHUIO LIMTOTOKCUYECKOro OEeNCTBUS 3K30MeTabonmToB
L. plantarum no cteneHn MopdonorMyeckmx N3MeHeHn kneTok kynbtyp Hela, Vero, Hep-2. OnpeneneHo, 4to
KynbTypa KneTok nuHum Vero Oblna He YyBCTBUTENbHA K AEMCTBUIO YKa3aHHOIo areHta. YyBCTBUTENbHbIMU K Oei-
CTBUIO 3K30MeTabO0NIMTOB NakTo6aLMIN 0Ka3anmchb KneTku NnHuii Hep-2 n Hela. SkcneprmeHTanbHO yCTaHOBMEH
[0303aBUCUMbIN LMTOTOKCUYECKN addeKkT BO3AENCTBUA 3K30METAOOITOB: CO CHMXEHNEM UX KOHLUEHTpauumn
B POCTOBOI cpefe CTeneHb AereHepaumn KIeTOYHOr0 MOHOCIION CHuanacbh. Tak, yepes 72 4yaca MHKybauum
y 50% kneTok NMHMM Hela, 4To KyNbTUBUPOBANM B POCTOBOW cpeae ¢ 00OaBNEHNEM areHTa BNUSHUS B KONTMYeCcTBe
0,3mnu 0,2 mnHa 1,0 mn cpeabl, 6bin1 OTMEYEHbl AECTPYKTUBHbIE NPU3Haku. YTo kacaeTcs kKneTok mHumn Hep-2,
TO nocne 72-4acoBol MHKYGauuM NpmuaHakn AecTpykummn 6biim obHapyxeHbl y 100% kneTok, KOTopble NHKYOu-
poBanu ¢ nobasneHnem ak3omeTabonuTos B konuvectse 0,3 mn; y 75% knetok — B konmdectse 0,2 mn; y 50%
kneTok — B konmyectee 0,1 mn n 0,05 mn; y 25% knetok — B konmyectse 0,025 Mi; U eANHNYHBbIE — B KOJIMYECTBE
0,0125 mn.

KnioueBble cnoBa: Lactobacillus, kynbTypbl KNeTokK, MPOOUOTUKM, UMTOTOKCMYECKUI 3P PeKT.

UDC 615.277.3: 576.3: 579.262

EVALUATION OF THE EXOMETABOLITES CYTOTOXIC EFFECT OF LACTOBACILLUS PLANTARUM
IN VITRO

Korotkykh O. O., Kalinichenko S. V.

Abstract. An exceptionally important role of lactobacilli in the microorganisms is determined by the diversity
of their functions. They are participating in the regulation of optimal levels in metabolic processes, creating a high
colonization resistance of mucosal, inhibit adhesion, penetrate and propagate pathogenic and opportunistic micro-
organisms, have a broad spectrum antimicrobial mechanisms, produce biologically active substances. One of the
main criteria, which are now presented for evaluation of probiotics and probiotic properties of the functional food is
to determine their toxicity. In recent years, attention is attracted to the cell cultures as a model for preclinical testing
of drugs, biologically active substances, etc. This is due to the fact that the cell cultures are capable to specifically
respond to impact of biotic factors. Specificity is typically manifested as a cytotoxic effect which is evaluated by the
degree of morphological changes, disorders of morphological apparatus and proliferative properties of cells.

Our next aim was staged proceeding from the above: evaluate the possibility of using cell culture to determine
the cytotoxic effect of probiotic strains by the degree of morphological changes.

The study involved the culture substrate dependent cell lines Hela, Vero, Hep-2, which morphological-
ly is an epithelial cell. For the experiments was prepared suspension of cells with the inoculum concentration
0.5x106 / ml. Cultures of cells were cultured in DMEM / F12 (Sigma, Germany) supplemented with 5% fetal serum
of cattle embryos, solutions gentamicin and nystatin in 80% ethanol to a final concentration of 50 U / ml, in a sealed
culture dish in a CO2 incubator with (37 = 1)°C and constant humidity of 95% and a CO2 content of 5%. To the
culture medium were added exometabolites L. plantarum in an amount of 0.3 ml 0.2 ml 0.1 ml 0.05 ml 0.025 mI ml
0.0125 0.00625 ml per 1.0 ml of medium, since it did not cause the amount of change pH of the growth medium
(titration agent of influence).

A suspension of the daily strain culture with an optical density of 1.0 McF was prepared for exometabolites
L. plantarum. 5.0 mL of microbial suspension was added to 45 ml of nutrient broth supplemented with 1% glu-
cose (sugar broth). The resulting mixture was incubated at (37 = 1)°C for 72 h. Then it was centrifuged twice
at 3000 rev / min for 30 minutes and the supernatant was collected which contains exometabolites. As a result were
obtained, while calculating the data, the absolute numbers, which express the descriptive and quantitative traits.

The data which studied the cytotoxic effect of L. plantarum exometabolites by degree of morphological changes
Hela cell cultures, Vero, Hep-2 are given in. The first stage of the study was to investigate the influence of sugar
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broth on the adhesive properties and the presence / absence of compromising the integrity of the monolayer cell
culture lines Hela, Vero, Hep-2. The next step was to study the action of ekzomatebolites L. plantarum in the cell
culture. It was determined that the culture Vero cell line was not sensitive to the action of specified agent. Hep-2 cells
and Hela lines were sensitive to the action of lactobacilli exometabolites. Dose-dependent cytotoxic effect of exo-
metabolites was established experimentally: the degree of degeneration of the cell monolayer is decreased with
a reduction of their concentration in the growth medium. Thus, after 72 hours of incubation in 50% Hela cell lines
that are cultured in growth medium supplemented with an agent of influence in an amount of 0.3 ml and 0.2 ml per
1.0 ml of medium destructive signs were noted. As for the cell line Hep-2, after 72 hours of incubation, the signs of
degradation were detected in 100% of the cells that were incubated with the addition of exometabolites at 0.3 ml;
75% of the cells — in an amount of 0.2 ml; 50% of the cells — in an amount of 0.1 ml and 0.05 ml; 25% of the cells —
in an amount 0,025ml; and unit — in an amount of 0.0125 ml.
Experimental results on the use of cell cultures as a possible model for testing probiotic agents reveal prospects
of their use in biotechnological processes during pre-clinical trials instead of research on laboratory animals.
Keywords: Lactobacillus, cell culture, probiotics, cytotoxic effect.
PeueHseHT — npog. DinimoHosa H. 1.
CrartTa Hagiwna 07.03.2016 poky
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