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PE®EPAT

Hunnomnan paooma:. DU3NOIO0Tr0-OMOXUMUYECKHE CBOMCTBA
MOJIOUHOKHUCIIBIX OakTepuit pomoB Lactobacillus u Bifidobacterium, BeineneHHbIX
U3 npoOuoThyYecKux mnpemnapaTtoB: 57 crpanuu, 21 pucynok, 11 Tabmuum, 49
HUCTOYHHUKOB.

MonouHokucbeie OakTepuu, mpoOuoTHdeckue mpenapatsi, Lactobacillus,
Bifidobacterium, aHTHOMOTHKOPE3UCTEHTHOCTh, AHTArOHWU3M, AMUJIOIUTHYCCKAS
aAKTUBHOCTD, docharaznas AKTUBHOCTb, KaTayasHasi aAKTUBHOCTD,
HIPOTEOTMTHYCCKAST AKTUBHOCTb.

Oobvexkmuvt  uccneoosanus: Oaxrepun Lactobacillus rhamnosus GG,
BBIJICJICHHBIC W3 TMpoOHMoTHueckoro mpemnapara «HopmoOakr Ly, u Oakrepuu
Bifidobacterium  bifidum, BbigeneHHBIE H3 MNPOOMOTHYECKOTO  IIperapara
«bupuaymobaKTepuH CyX0ii».

Ilenvy  pabomwi:  w3yunth  PU3HOIOrO-OMOXUMHUYECKUE  CBOWMCTBA
MOJIOYHOKHCIIBIX OaKTepHi, BBIICICHHBIX U3 MPOOHOTHYCCKUX MPEIapaTOB.

Ilonyuennvie pezyromamsl U ux HO8U3HA: B TIPOIIECCE MPOBEACHHS psa
UCCIeIoBaHUl OBbUTH BBIACICHBI B YHCTYIO KynbTypy Oaktepuu Lactobacillus
rhamnosus GG, Bxoasiinue B cOCTaB mpoOHOTHYECKOro mpemnapara «HopmooOakT Ly,
u Bifidobacterium bifidum, Bxoxsmme B coctaB MPOOHOTHYECKOro Iperapara
«budugymbakTepuH cyxoi».

B xone uszyuenus uyBcTBUTeIbHOCTH OakTepuii Lactobacillus rhamnosus GG
u Bifidobacterium bifidum mo oTHomICHHMIO K aHTHOAKTEPHAIBHBIM IIperapaTam
ObLTO MOKa3aHo, uto OakTepun Lactobacillus rhamnosus GG, Bxozsiue B coctaB
npenapara «HopMoOakT Ly, IposSBISIOT 49yBCTBUTEIBHOCTD K aHTHOAKTEPHATEHBIM
npenapatam amokcuwuinH (7+£0,3 M), BaakomunuH (20£0,5MM) u nedaszonux
(25+0,3 mMm). Ko Bcem ocTalnbHBIM IIperaparaM OTMEUYaJlaCh PE3UCTEHTHOCTD.
bakrepuu  Bifidobacterium  bifidum, Bxomsmme B coctaB mpemnapara
«budumaymOakTepuH CyX0il», MPOSBISIIA CaMYI0 BBICOKYIO YYBCTBUTEIBHOCThH K
npenaparaM TeTpanukiud (34+£0,3 mMm), gokcurnukinud (37+0,4 Mmm) u tiedasonux
(37£0,5 mM). Pe3uCTEHTHOCTh OTMEYAIACH K AMOKCULIMJIIMHY U aMIIULWIINHY.

Mps1 HaOmonanu, uro Oaktepun Lactobacillus rhamnosus GG, Bxoasiue B
cocras npemnapata «HopmoOakT Ly, MposBIISIIN Pe3UCTEHTHOCTD K OOJIBIIIEMY YHCITY
aHTHOAKTEPHAIIBHBIX IPENapaToB, a 30HBI 3aJEePKKH pPOCTa K OJMHAKOBHIM
nmperaparaM 3HAYMTEIBHO HIDKe, 4YeMm y Oaktepuid Bifidobacterium bifidum,
BXOJIAIIMX B COCTaB npemnapata «bupuaymobakTepun cyxom».

beuto 3ameueHo, uTo 00e OAaKTEpPHH MMEIOT BBHICOKYIO aHTarOHHCTUYECKYIO
AKTUBHOCTH IO OTHOIICHUIO K YCIOBHO-TTATOTeHHOW MUKpodiope. MakcuMallbHbIC
30HBI TIOJIaBJICHHUS pocTa co croponsl Lactobacillus rhamnosus GG ormeuanuck
cnenyronuM OakrepusMm. Proteus mirabilis — 4,7+0,4 mwm; Proteus vulgaris —



18,5+0,3 mm; Escherichia coli XL-1Blue — 4,3+0,7 mm; Escherichia coli ATCC
25922 —7,2+0,4 mm. Co croponsr Bifidobacterium bifidum stu 6111 cnenyromummu:
Proteus mirabilis — 4,4+0,5 mMm; Proteus vulgaris — 13,1+0,6 mm; Escherichia coli
XL-1Blue — 3,0+0,7 mmMm; Escherichia coli ATCC 25922 —7,3+0,5 mm. OpmHako,
HaOJIOAAJIOCh TIOJHOE OTCYTCTBHUE AHTAarOHUCTUYECKUN AaKTHUBHOCTH Yy OO€Hx
HCCIIeIyeMbIX KyIbTyp 1o oTHomeHuio k Escherichia coli B.

B X0JIe HCCIIEI0BaHUS (bU3M0JI0r0-0MOXUMUYECKUX CBOICTB
MOJIOYHOKHUCIHBIX OaKTepui, BBIAEICHHBIX M3 MPOOMOTUYECKUX MPENapaToB, MbI
ycraHoBwiIHM, 4to Oaktepuu Bifidobacterium bifidum mnposiBistor BbICOKYIO
aMUJIOJUTHYECKYIO (MaKCUMalIbHAsl 30Ha TUAPOJIU3a Kpaxmaina paBHa 6+0,3 MMm) u
OPOTEOJMTUYECKYIO (30Ha MPOCBETIIEHHUS BOKPYT KOJOHMU paBHa 3+0,7 mMMm)
akTuBHOCTH. DocdarazHoON M KaTaJla3HOW AKTUBHOCTEH y JTaHHOW OakTepuu He
HaOmronanoce.  bakrepum  Lactobacillus  rhamnosus GG mposBisitor
POTEOJIMTUYECKYIO (30HAa MPOCBETIEHUS BOKPYT KOJOHMM paBHa 1+0,4 mMM) u
KaTaja3Hyl0 AaKTUBHOCTH. AMWIOIUTHYECKOM U (docharasHOW aKTUBHOCTEH Yy
JTaHHOM O0aKTepuu HE OTMEYAIOCh.

bakrepun  Lactobacillus rhamnosus GG, Bxomsmme B COCTaB
npobuotuueckoro  mpemnapara  «Hopmobakt L», sBustorcs — HamOolee
NEPCTIEKTUBHBIMU IS CO3/IaHMs TPOOMOTUUECKHX MPenaparoB, 3P PEeKTUBHBIX A
JICYEHHs] PACCTPOMCTB W 3a00JEBaHUU JKENyIOYHO-KHUIIEYHOTO TpakTa, 4YTO
oOycClIaBIMBaeTCsl APKO BBIPAKEHHOM aHTAarOHUCTUYECKON aKTHUBHOCTHIO JaHHOMU
OaKTepuH K YCIOBHO-TIATOT€HHOW MHUKPO(]IIOpe, YCTOMYMBOCTHIO K OOJBIIMHCTBY
AHTUOMOTUKOB U TIPOSBIICHUEM KaTaJIa3HON U MPOTCOJUTUUECCKON aKTUBHOCTEH.

Takum oOpa3oMm, MOJy4YEHHBIE PE3yJbTaThl MOTYT OBITH HCIOJB30BAHBI B
KayeCTBE METOJUYECKON PEKOMEHIAINH MPU pa3pabOTKE HOBBIX MTPOOUOTHUECKUX
npenapaTos.

Oéaacmb npumenenusa. MUKpOOHOJIOTHUS, METUIIMHA, OMOTEXHOIOTHUSI.



PODEPAT

Hvinnomnan padoma: diziénara-019xXIMIYHBISI YIaciBacll MaJOYHAKICIBIX
oakTIpeiii poxay Lactobacillus i Bifidobacterium, BeiazeneHbIx 3 mpaOisTHIYHBIX
npanaparay: 57 craponak, 21 mamonak, 11 Tabmniu, 49 KpbIHiL.

MarnouHakicibisi  OakTIpbI, TpadiATEIYHBIA Tpanapatsl, Lactobacillus,
Bifidobacterium, aHTBIOIETBIKAPI3ICTIHTHACIIL, AHTAraHi3M, aMUIATITHIYHAS
aKkThIYHaCllb, pacdaTa3zHas aKThIYHACIh, KaTalla3Hasl aKThIYHACIh, TPATISUTIThIUHAS
AKTBhIyHACIIb.

Ab'ekmovt  Oacnedasanna: Oaxtipeii  Lactobacillus  rhamnosus GG,
BBIJI3CNICHBIS 3 MpaldisTeiuHara mnpsnapata «Hapmabakt Ly», i Bifidobacterium
bifidum, BeI3enenbls 3 npabdisiThiuHara npanapata "bidigadakTIpeiH cyxi'.

M>ima  pabomwi:  BbIByublllb  (Di3i€nmara-OiiXiMiUHBIL  YaciiBaciil
MAaJIOYHAKICIIBIX OAKTAIPBIHA, BBII3CIICHBIX 3 MPAOIATHIUHBIX MpIIaparay.

Ampoimanvia 6vlHIKI [ IX HaEi3Ha: Yy TpaldCE MPABAI3CHHS IIdpary
JacienaBaHHsIy ObUTI BBUIYYAHBISI ¥ YBICTYIO KyJibTypy Oaktapbii Lactobacillus
rhamnosus GG, sikis ¥Baxoa3s1b y CKjaa npadisTeiuHara npamnapata « Hapmabakr
Ly, 1 Bifidobacterium bifidum, sikist yBaxoa3s1p y ckiaj npadisiTeIYHara mpamnapara
«biimyMOaKTIPBIH CYXi».

VY xo/3¢ BRIBYUIHHS aauyBaibHacIli OakTapeiii Lactobacillus rhamnosus GG
i Bifidobacterium bifidum ¥ agHociHax na aHTBIOAKTIPBIMHBIX IMp3MapaTay ObLIO
nakasana, 1mro 0akrapeii Lactobacillus rhamnosus GG, sikis yBaxomssis y CKia
npanapara «Hapmabakt Ly, mpasynsrons agdyBaabHACIh Ja aHTBIOAKTIPHIMHBIX
npanaparay amakubutid (7+£0,3 Mm), BankaMimid (20£0,5mMm) 1 madazanin (25+0,3
MM). Jla Ycix acraTHIX mpamapartay aja3Havayiacs pa3iCTIHTHACIL. bakTapsri
Bifidobacterium bifidum, sikis yBaxom3sie y ckiaan npanaparta «bidigymMOakTIpsIH
CyXi», TpasyJsuIl caMylo BBICOKYIO amdyBajbHACIb Jla MpamapaTay TAITPalbIKIIH
(34+0,3 mm), gakcinsikiia (37+0,4 mm) 1 pdazanina (37+0,5 mm). PazicToHTHACHD
aJ[3Havajacs J1a aMaKCIbULTIHY 1 aMIIIIBUTIHY.

Mpr Hazipadi, mro 6akTIpseii Lactobacillus rhamnosus GG, sxis yBaxom3sis
y ckian mpomnapata «HapmaGakt Ly, mpasynsiai pa3icToHTHaclb Aa OoJbInan
KOJIBKACIi aHTHIOAKTIPBIMHBIX TIpAmaparay, a 30HBI 3aTpbIMKI pOCTy Ja
aJIHOJIPKABBIX TMpaTapatay 3HA4HA HDKAW, 4biM y Oaktoperii Bifidobacterium
bifidum, sikist yBaxoa3s1b y ckiiaj npanaparta «bidigyMOaKkTIPEIH CyXi.

bruto 3ayBaxkana, mto aben3Be OAKTIPBII MAIOIh BRICOKYIO aHTAraHICTBIIHBIX
aKTBIYHACIIh 1A aTHOCIHAX Ja YMOYHa-matareHHai mikpadiaopbl. MakciMaabHBIS
30HBI MajayieHHs pocty 3 Ooky Lactobacillus rhamnosus GG aasnagamics na
HACTYITHBIX OakTIpbIaM: Proteus mirabilis - 4,7+0,4 mwm; Proteus vulgaris - 18,5+0,3
MmMm; Escherichia coli XL-1Blue - 4,3+0,7 mMm; Escherichia coli ATCC 25922 -
7,2+0,4 mm. 3 Ooky Bifidobacterium bifidum rateis Obu1i HacTymHBIMI: Proteus



mirabilis - 4,4+0,5 mm; Proteus vulgaris - 13,1+0,6 mm; Escherichia coli XL-1Blue
- 3,0+£0,7 mMm; Escherichia coli ATCC 25922 -7,3+0,5 mM. AnHak, Hazipajiacs
MOYHas aJCyTHAaclb AHTAraHiCTBIYHBIX AakKThIYHacll Yy a0ea3BIOX JOCIEAHBIX
KyJbTYp a agHocinax na Escherichia coli B.

Y  xomze Jacie/laBaHHs ¢13i€nara-01IXIMIYHBIX ~ yJacliBacsgy
MaJIOYHAKICIIBIX OaKTIpbIi, BBIA3EICHBIX 3 MNPaOIATHIUHBIX MpiInaparay, Mbl
Yeranspani, mro Oakmaper Bifidobacterium bifidum mnpasynsions BeicOKYIO
aMUTANIITBIYHYI0 (MakciManbHas 30Ha Tigpo3i3y Kpyxmany poyHas 6+0,3 mm) 1
IpaTISUTITBIUHBIX  (30HA TIPACBITIICHHS BakoJl KajloHil poyHas 3£0,7 wmm).
An3nauana, mTo QacdarazHail akTeIyHAcll ¥ najn3eHail 0akTIpbll HE Hazipanacs.
bakmpeii Lactobacillus rhamnosus GG mnpasiynsions mpaTdsuniThiuHyO (30HA
OpAaCBATIICHHS Bakojl KainoHil poyHas 1+0,4 MM) 1 Karajma3Hyl akThIYHACIII.
AwminaniteluHal 1 ¢pacharaznail akTeIyHaclil ¥ gaa3eHail 0akTIphll HE aJ3Havasacs.

bakmper  Lactobacillus rhamnosus GG, skis VBaxomssib y CKIaj
npabisTeiunara  mpoamapata  «Hapmabakr Ly, 3'synsionma  HaWOoObII
NePCIEKTHIYHBIMI /Ui CTBAPIHHS MPaOiATHIYHBIX MpamapaTtay, d(QeKTBIYHBIX IS
JSYOHHSL PACCTPOMCTBAY 1 3aXBOPBAaHHAY CTpayHiKaBa-KilllauHara TPaKTy, IITO
aOymoymiBaeria spka BBIAYJICHAW AaHTaraHICTHIYHBIX aKTBIVHACIIO Jaj3eHait
O0akTIpBIl Ja YMOVHa-matareHHal MikpadJiopbl, YCTOMIIBACIIO Ja OOJbIIACIIi
aHTBHIOIETRIKAY 1 IpasiBall KaTajga3Hal 1 mPaTISTITBIYHAN aKThIYHACISH.

TakiM uyblHaM, aTpbIMaHbIS BBIHIKI MOTYI[b OBIIb BBIKAPBICTAHBI ¥ SKACITl
MeTaJblyHal paKaMeH/ allbll MPBI pacipalioyIbl HOBBIX MPaOISTHIUHBIX IP3MapaTay.

Booénacuw ycvieanna: Mikpabisiorisa, MeAbIIbIHA, OIITIXHAIOT 1.



ABSTRACT

Graduate work: Physiological and biochemical properties of lactic acid
bacteria of the genera Lactobacillus and Bifidobacterium isolated from probiotic
preparations: 57 pages, 21 figures, 11 tables, 49 sources.

Lactic acid bacteria, probiotic drugs, Lactobacillus, Bifidobacterium,
antibiotic resistance, antagonism, amylolytic activity, phosphatase activity, catalase
activity, proteolytic activity.

Objects of research: bacteria Lactobacillus rhamnosus GG, isolated from the
probiotic drug "Normobact L", and Bifidobacterium bifidum, isolated from the
probiotic drug "Bifidobacterin dry".

Purpose: to study the physiological and biochemical properties of lactic acid
bacteria isolated from probiotic preparations.

The results obtained and their novelty: in the course of a number of studies,
the bacteria Lactobacillus rhamnosus GG, which are part of the probiotic
preparation "Normobact L", and Bifidobacterium bifidum, which are part of the
probiotic preparation "Bifidumbacterin dry", were isolated into a pure culture.

During the study of the sensitivity of the bacteria Lactobacillus rhamnosus
GG and Bifidobacterium bifidum in relation to antibacterial drugs, it was shown that
the bacteria Lactobacillus rhamnosus GG, which are part of the drug "Normobact
L", exhibit sensitivity to antibacterial drugs amoccillin (7£0.3 mm) (20+£0.5 mm)
and cefazolin (25+£0.3 mm). Resistance was noted to all other drugs. Bifidobacterium
bifidum bacteria, which are part of the preparation "Bifidumbacterin dry", showed
the highest sensitivity to the drugs tetracycline (34+0.3 mm), doxycycline (37£0.4
mm) and cefazolin (37£0.5 mm). Resistance was noted to amoxicillin and
ampicillin.

We observed that the bacteria Lactobacillus rhamnosus GG, which are part of
the drug "Normobact L", showed resistance to a greater number of antibacterial
drugs, and the growth inhibition zones to the same drugs are much lower than that
of the bacteria Bifidobacterium bifidum, which are part of the drug "Bifidumbacterin
dry".

It was noticed that both bacteria have a high antagonistic activity in relation
to opportunistic microflora. The maximum zones of growth inhibition on the part of
Lactobacillus rhamnosus GG were noted for the following bacteria: Proteus
mirabilis - 4.7+0.4 mm; Proteus vulgaris - 18.5£0.3 mm; Escherichia coli XL-1Blue
- 4.3£0.7 mm; Escherichia coli ATCC 25922 - 7.2+£0.4 mm. From the side of
Bifidobacterium bifidum, these were as follows: Proteus mirabilis - 4.4+0.5 mm;
Proteus vulgaris - 13.1+0.6 mm; Escherichia coli XL-1Blue - 3.0£0.7 mm;
Escherichia coli ATCC 25922 - 7.3£0.5 mm. However, there was a complete lack of
antagonistic activity in both studied cultures in relation to Escherichia coli B.



In the course of studying the physiological and biochemical properties of
lactic acid bacteria isolated from probiotic preparations, we found that the bacteria
Bifidobacterium bifidum exhibit high amylolytic (the maximum zone of starch
hydrolis is 620.3) and proteolytic (the clearing zone around the colony is 3+0.7 mm).
It was noted that no phosphatase activity was observed in this bacterium.
Lactobacillus rhamnosus GG bacteria exhibit proteolytic (clearance zone around the
colony is 1+0.4 mm) and catalase activity. Amylolytic and phosphatase activities
were not observed in this bacterium.

The bacteria Lactobacillus rhamnosus GG, which are part of the probiotic
drug "Normobact L", are the most promising for the creation of probiotic drugs that
are effective for the treatment of disorders and diseases of the gastrointestinal tract,
which is due to the pronounced antagonistic activity of this bacterium to
conditionally pathogenic microflora, resistance to most antibiotics and the
manifestation of catalase and proteolytic activities.

Thus, the results obtained can be used as a methodological recommendation
for the development of new probiotic drugs.

Scope: microbiology, medicine, and biotechnology.
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