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The methods for determining the qualitative and quantitative composition of multicomponent probiotics play an important role in their development and inves-
tigation. Both taxonomic identification and quantitative analysis of such multisymbiosis components can be significantly accelerated with application of mod-
ern methods based on the detection and identification of DNA sequences by polymerase chain reaction (PCR). One of the main requirements for this method
is the purity of the isolated DNA and the absence of polymerase chain reaction inhibitors in its content.

In the course of study, we developed a method for using polymerase chain reaction in real time for qualitative and quantitative determination of the species
composition in multicomponent probiotic preparations containing representatives of 18 species of genera Bifidobacterium, Lactobacillus, Propionibacterium,
Lactococcus, Streptococcus and Acetobacter. This method allows rapid and accurate research of samples in the presence of various inhibitors of polymerase

chain reaction.
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Introduction
ast years, there has been persistent interest

Lof the scientific community to the explora-
tion of the human microbiome (the totality
of microbiocenoses colonizing all human body sur-
faces that contact with the environment, inclu-
ding skin, respiratory system, gastrointestinal
tract and urogenital system) [5,7,8]. Large number
of evidences show that the microbiome influences
different processes of the human organism, inclu-
ding behavior and brain biochemistry [7,13,20].

The microbiome is playing a special role
in the child health. It is well known that microflo-
ra created on the first year of life forms a funda-
ment for maintaining child health with normal
growth and development. It should be noted
that the progress in the field of the microbiome
study changed deep-rooted notions about its role
in maintaining children health. It turned out that
the microbiome formation may begin still before
the childbirth due to specific placental microbio-
me, which includes microorganisms from different
female biotopes [8,16,21].

Therefore, the great importance of microbiota
for the child health is convincingly proven; howe-
ver, under present-day conditions, the pattern
of initial microbe colonization critically changed.
This, on a large scale, led to the worsening
of reproductive health of the young generation,
heightened contingent of women with perinatal

risk factors, unreasonable medicamentous therapy
and so on [5,7,8,20,21]. That is why prophylactic
measures, which promote formations of healthy
microbiome and prevent its pathological changes
in both woman and her child, play a fundamental
role in establishing and maintaining child health.

Recognition of the microbiome importance for
the child vital functions has led to a wide usage
of probiotics in the practice of neonatology,
pediatrics and gynecology; living microorganisms
of probiotics positively influence human health
due to rehabilitation of microflora.

In particular, for today a great positive medio-
prophylactic experience has been accumulated
in the usage of multiprobiotics of Symbiter” series
for prophylaxis and elimination of dysbiotic
disturbances in women during pregnancy and
puerperal period, as well as in all-age children
beginning from neonate period. Long-standing
practice of using multiprobiotics showed their
good tolerance and safety, even when applied
to small premature infants [8,21].

The development and manufacture of multi-
component probiotics require continual control of
their quality and quantity composition. Standard
microbiological approaches, such as isolation
of separate cultures and their taxonomic identifi-
cation based on morphological and biochemical
properties, do not always allow correctly appreci-
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ating various microbial taxa in the content of mul-
tisymbioses. Moreover, to a large degree such
methods are time-consuming and labor-intensive.
Not only taxonomic identification but also quanti-
tative analysis of such multisymbiosis components
can be significantly accelerated with application of
modern methods based on the detection and iden-
tification of DNA sequences by polymerase chain
reaction (PCR), and especially its modification —
quantitative polymerase chain reaction in real
time (RT-PCR).

One of the main requirements for accurate
quantitative evaluation of the microbiological
composition of various sour-milk products, as well
as multisymbioses cultivated in milk-rich nutrient
media, is the purity of the isolated DNA and the
absence of polymerase chain reaction inhibitors
in its content. The presence of proteases, calcium
ions (Ca*") and various polysaccharides [1] com-
plicates the reaction, and makes it impossible
to carry out in some cases.

Recently, the authors developed a new series
of multicomponent probiotics of the series
Symbiter® forte that contain, besides probiotic bio-
mass, also smectite gel (bentonite) [2—4]. High
smectite adsorptive activity is an additional factor
that also complicates the application of the method.

In the course of our work, a method for qualita-
tive and quantitative evaluation of the taxonomic
composition of multicomponent symbioses of pro-
biotic bacteria was developed. Such multi-
component symbioses are the basis of multispecies
probiotics, including the multiprobiotics
«Symbiter® Forte-M», «Symbiter® Forte-omega»
and «Symbiter® Forte with Propolis» (manufactu-
red by Scientific-production company OD Proli-
sok). For this purpose, because of high content of
polysaccharides, smectite and other PCR inhibi-
tors in samples, the method of DNA separation
and purification from bacterial cells was modified.
In addition, an approach for quantitative estimati-
on of the species composition of multiprobiotics
was developed with the use the RT-PCR
method [6].

Materials and methods

To isolate DNA from bacterial cells, the last
were previously washed from the casein remnants,
calcium ions, smectite and exopolysaccharides.
Thereto, the contents of a single package /sachet
of the multiprobiotic were diluted in a 2:3 ratio
with 0.1N NaOH solution, and 450 ul of the sample
were then centrifuged for 10 min at 10,000 rpm.
(MiniSpin Eppendorf, Germany). The precipitate

was diluted in 0.5 ml of TE buffer (pH 8.0) and
as well centrifuged. The washed precipitate was
again diluted with 250 ul of TE buffer (pH 8.0)
with addition of lysozyme (5 pug/ml) and incuba-
ted for 1 hour at 37°C. The bacterial cell lysis was
performed by adding 0.5 ml of lysis buffer BQ1
(Macherey-Nagel, Germany) and incubating for
1 hour at 70°C. Then the equal volumes of chloro-
form were added to the samples that were left for
15 minutes with gentle periodical mixing. Phase
separation was carried out by centrifugation for
10 minutes at 10,000 rpm. The upper transparent
phase was carefully sampled in a clean tube and
equal volume of isopropanol was added. After
careful mixing and incubation for 15 minutes at
room temperature DNA was sedimented
by centrifugation (10 minutes at 10,000 rpm).
The precipitate was successively washed with
100% and 70% ethyl alcohol solution, with respec-
tive centrifugation for 10 minutes at 10,000 rpm.
The washed precipitate was further dried and
stored at -20°C; it was diluted in 200 pl of TE buf-
fer immediately before analysis.

Primers were selected using PrimerBlast pro-
gram (http://www.ncbi.nlm.nih.gov/tools/pri-
mer-blast) in accordance with the rules of molecu-
lar design, based on complete genome sequencing
data from the GenBank database. Thus, species-
specific primers (Table) for Lactobacillus casei,
Lactobacillus salivarius, Bifidobacterium adoles-
centis and Bifidobacterium bifidum were created
against the dnaA region (1..1500). This gene enco-
des the chromosome replication initiation protein,
characterized by high species-specificity, is present
in all strains and has no repeats in genome.
This allowed us to precisely quantitatively analy-
ze bacterial cells of the above species.

The species-specific primers (Table) for Bifido-
bacterium longum subsp. infantis were created
against the B-galactosidase gene (400500..402500).
The absence of this gene repeats in the bacterial
genome allowed us to perform precise quantitative
analyzes of Bifidobacterium longum subsp. infantis
cells in the sample.

Using Blast program (http://www.ncbi.nlm.
nih.gov/blast), comparative analysis of the selec-
ted oligonucleotide primers was performed
to exclude fragments that were homologous
to DNA of related and unrelated species. This
analysis was performed against the full bacteria
genome sequences available in GenBank.

To identify all other indicated species (Table)
we used primers made during our previous
studies [5].
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Used primers and sizes of appropriate amplification products for every tested species in multisymbiosis

Table

Species Pair of primers Amplicons (bp)

B. adolescentis F 5'-GTGGCTGATAACACGACAACAGATCC-3' 268
R 5'-TTTTGAAGGCGGGGAAGATGTCCT-3'

B. bifidum F 5'-ACAAGAGCTGGCTTGAAGGAGTCGTA-3' 304
R 5'-ATGTAGGATTCCTGAGCCAGATCG-3'

B. breve F 5'-CCGGATGCTCCATCACAC-3' 088
R 5'-ACAAAGTGCCTTGCTCCCT-3'

B. longum F 5'-TTTCTATTGAACAGACACAGGTTTGCCC-3' 268
R 5'-AAACTGATTTGCCGATTTTGCC-3'

B. longum subsp. infantis F 5'._ TGGGGTATTATCAACCCGGC _3'. 284
R 5'- CGTCAACGATTCCAACCACG -3

L. acidophilus F 5'-TGCAAAGTGGTAGCGTAAGC-3' 207
R 5-CCTTTCCCTCACGGTACTG-3'

L. brevis F 5'-TTTGACGATCACGAAGTGACCG-3' 495
R 5'-GCCTTGAGAGATGGTCCTC-3'

L casei F 5'-GAAACGTGGACCTGCTGTTG-3' 058
R 5'- CAGCATCGGCTTTATTCCGC-3'

L. fermentum F 5'-AAGAATCAGGTAGTCGAAGTG-3' 147
R 5'-GCCTTGAGAGATGGTCCTC-3'

. F 5'-GAAGTGATGGAGAGTAGAGATA-3'
L. helveticus R 5-CTCTTCTCGGTCGCCTTG-3' 179 7a 429
L. gasseri F 5'-GAGTGCGAGAGCACTAAAG-3' 198 12 423
R 5'-CTATTTCAAGTTGAGTTTCTCT-3'
L. plantarum F 5'-GCCGCCTAAGGTGGGACAGAT-3' 283 12 512
R 5'-TTACCTAACGGTAAATGCGA-3'

L. salivarius F 5'- TTCTCGCTTTAAATGGGGGCT -3' 571
R 5'- GCTGGATTTGCCACTGACTTT -3

L lactis F 5'-GTACTTGTACCGACTGGA-3’ 163
R 5'- GGGATCATCTTTGAGTGAT-3'

P. acidopropionici F 5"-CTGGAAGCTGGCCGTCG-3' ' 304
R 5'-CTTGCAACACAACACATTAC-3

P. freudenreichii ssp. shermanii F 5'- GACTCGGGCTACAGACAGTG -3 171
R 5'- TTCTCGCGCGTGTAGTCATT -3'

L , F 5'-CACTATGCTCAGAATACA-3'

S. salivarius subsp. thermophilus R 5'-CGAACAGCATTGATGTTA-3" 968

A aceti F 5'-TGGTACGGCATTCCGGG-3' 85
R 5'-ACGCTCAATGGACCACTG-3'

Quantitative analysis of the multiprobiotic
composition was performed with real-time PCR
using DT-322 amplifier (DNA-technology, Rus-
sia). Composition of the PCR mixture: PCR
buffer (Amplisens, Russia) — 10 ul, nucleotide
mixture — 2.5 pl, forward and reverse primers —
1 ul, Tag polymerase (Amplisens, Russia) — 2.5 ul,
DNA — 8 ul The reaction was visualized by addit-
ion of ZUBRgreenI (Belarus) to the PCR buffer
at a final concentration of 1x. The reaction was
carried out according to the following program:

1.1 cycle: 94°C — 5 minutes;

2.70 cycles:  94°C — 15
58°C — 30 s (fluorescence was read)
72°C — 1 minute 30 s;

3.1 cycle: 72°C — 5 minutes;

4. Melting curve (from 94°C to 50°C in a 1°C step
and 45s delay for fluorescence read);
5. Storage at 10°C.

Results and discussions

Correct methods for determining the qualitati-
ve and quantitative composition of multispecies
symbioses play an important role in their develop-
ment and investigation. Such methods are particu-
larly important for controlling the manufacture
of both probiotic and multiprobiotic products
that contain a broad spectrum of bacteria with
declared probiotic effects. Our long-term studies
have shown that close symbiotic relationships
between members of multicomponent probiotics
greatly complicate the possibility of using stan-
dard microbiological methods for the identifi-
cation and quantification of different bacterial
species that frequently form common colonies
on nutrient medium [2,4,7,8]. Moreover, differen-
tial cultivation and microscopy are time-consu-
ming methods and do not always allow to carry
out precise quantitative analysis and fully
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Fig. 1. Results of RT- PCR for Symbiter® Forte-M. A — Fluorescence dependence on cycle. B — Melting curves of amplification products
(dependence of rate of fluorescence change on temperature)
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Fig2. Results of RT- PCR for Symbiter® Omega. A — Fluorescence dependence on cycle. B — Melting curves of amplification products
(dependence of rate of fluorescence change on temperature)
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Fig. 3. Results of RT- PCR for Symbiter® Forte with propolis. A — Fluorescence dependence on cycle. B — Melting curves of amplification
products (dependence of rate of fluorescence change on temperature)
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separate members of a persistent mutualistic sym-
biosis into definite species, and, furthermore,
strains. A perspective possibility for solving
this problem is in using molecular biology
methods, such as PCR and its modifications.
Studies in vitro showed that polymerase chain
reaction is based on multiple selective replication
of specific DNA regions by specific enzymes [6].
Thus, only the area, which satisfies the given
conditions, is copied (even when present in the
sample in extremely low concentrations). Such
selectivity and specificity of PCR can be achieved
through carefully selected primers (usually short,
chemically  synthesized DNA  molecules,
20-30 nucleotide residues in length) that limit the
multiplicated / copied / amplificated sequence on
both sides. Nowadays this method is widely used
to identify and detect species-specific genes.
However, it should be noted that used enzymes
require accurate maintenance of physical and che-
mical conditions for their effective functioning.
Thus, the polymerase chain reaction itself is extre-
mely sensitive to the presence of a wide range
of inhibitors such as, for example, calcium ions,
phenols, alcohols, polysaccharides, some proteins
etc. Such sensitivity imposes certain requirements
not only to the purity of DNA obtained but
in total to the process its isolation.
Multiprobiotics «Symbiter® Forte», used in
this study, are complex preparations characterized
by the rational combination of living biomass of
probiotic bacteria with smectite gel of deep clea-
ning and other biologically active products of
natural origin. Introduction of smectite gel into
the multiprobiotic reasonably supplements all
spectrum of its properties with new physiological
activities and significantly increases shelf life of
the live probiotic preparation due to protective
effect on anaerobic bacteria [3,7,8]. The bacterial
base of this probiotic series is the multispecies
symbiosis of the following bifidobacteria species:
Bifidobacterium bifidum, B. longum, B. breve,
B. longum ssp. infantis, V. adolescentis; lactobacil-
lus species: Lactobacillus acidophilus, L. casei,
L. brevis, L. gasseri, L. helveticus, L. plantarum,
L. fermentum, L. salivarius; lactic acid streptococci
species: Lactococcus lactis and Streptococcus
salivarius ssp . thermophiles; and propionic acid
bacteria species: Propionibacterium freudenreichii
ssp. shermanii and P. acidipropionici. As mention-
ed above, these preparations contain a number
of other biologically active products of natural
origin. Thus, Symbiter®Forte-M additionally con-
tains the suspension of wheat germs, Symbiter®

Omega contains flaxseed oil and wheat germ oil,
and Simbiter® Forte with propolis includes propo-
lis [3,7].

The presence of sorbent, suspension of wheat
germs, fats and propolis in the multiprobiotics
of the Symbiter® forte series greatly complicates
the processes of bacterial cells washing with
further separation and purification of DNA.
In addition, smectite was shown to increase signi-
ficantly synthesis of exopolysaccharides by the
multisymbiosis members.

The primary task of our work was to develop
a unified method for washing microbial cells and
isolating pure DNA suitable for subsequent PCR.
Some of the main components of multiprobiotic
preparations may complicate DNA extraction and /or
act as PCR inhibitors. Therefore, the presence of
milk and high level of polysaccharides, including
those associated with the bacterial cell wall,
almost eliminates the separation of this cells from
the nutrient medium by centrifugation. In addit-
ion, the high content of short chain fatty acids
in the multiprobiotics «Symbiter® Forte» causes
casein to precipitate. In order to dissolve such
milk proteins we increased pH of the sample to
8.5-9.5. Subsequently, the calcium ions were bound
with EDTA and pH level was adjusted to 8.0.

Bacterial cells are characterized by a high con-
tent of polysaccharides, which complicates both
further cell lysis and DNA extraction. During our
previous studies, DNA was isolated usually in
a mixture with these polysaccharides, making
it impossible to perform PCR. The problem was
solved by additional processing of the sample with
lysozyme, which enzymatically separated the
polysaccharides from the cell wall, so that further
centrifugation allowed separating bacterial cells.
During further extraction of DNA from bacterial
cells, it is advisable to use chloroform for additio-
nal purification (not obligatory) of the protein
residue lysate (including lysozyme itself)
and polysaccharides. Obtained purified DNA has
been subsequently used for qualitative and quanti-
tative evaluation of the bacterial composition
of multiprobiotic preparations.

There are approaches for identifying represen-
tatives of genera Bifidobacterium Lactobacillus,
Propionibacterium, Lactococcus, Streptococcus
and Acetobacter with PCR methods. They are
mainly based on the amplification of specific
regions of the gene cluster encoding 5S, 16S,
23S subunits of the bacterial ribosome, spacers
between them and lacZ gene [9—14]. High conser-
vatism of the ribosomal operon allowed develo-
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ping primers to identify not only certain species
and subspecies, but also the genera of probiotic
bacteria. At the same time, such conservatism may
lead to false-positive results for some strains, and
different copy numbers of these genes not only
in different species, but also in different strains,
complicate their use for reliable quantitative ana-
lysis of bacterial cells in samples.

Previously, we proposed a method based on
polymerase chain reaction for determining DNA in
probiotic bacteria of the genera Bifidobacterium,
Lactobacillus, Propionibacterium, Lactococcus, Stre-
ptococcus and Acetobacter. This method used pri-
mers against the region of ribosomal operon coding
16S sub-particles of ribosomal RNA [15]. Disad-
vantage of this method is high conservatism
of 16S rRNA gene, which may complicate the pro-
cess of species identification and accurate quantita-
tive analysis of the bacterial content. Genotypes
of Bifidobacterium longum subsp. longum and Bifi-
dobacterium longum subsp. infantis are highly homo-
logous [16]. This makes almost impossible using
highly conservative ribosomal operon genes as tar-
gets for PCR identification. Proposed in the litera-
ture primers for identifying Lactobacillus casei, Lac-
tobacillus salivarius, Bifidobacterium adolescentis
and Bifidobacterium bifidum were also ineffective,
especially for quantitative analysis. Therefore,
for the above bacterial species, we have designed
and synthesized appropriate pairs of specific primers
(see Methods and Table for more details).

The results of Real-Time PCR for Symbiter®
Forte-M, Symbiter® Omega and Symbiter® Forte
with propolis are shown in Figures 1, 2 and 3,
respectively. The figures show the dependence
of fluorescence on cycles (A) and melting curves
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YBATA! BAKJIUBA IHOOPMAIIIA!

3Minu B 0(hOpMIIEHH] CIIMCKY JliTeparypu

ITepumii (OcHOBHMIT) BapiaHT HABOJAMUTHCS O/IPa3y MiCJs TEKCTY CTATTi, [Kepesia MOMA0ThCst B asihaBiTHOMY MOPSI/IKY.
Crincok JiTepatypy HAaBOAUTHCS JaTtunuiieio. /[xkepesa yKpainChKOIO Ta POCIHCHKOI0 MOBAMU HABOJSITLCS Y TI€PEKJIal Ha
AHTJIIICBKY MOBY, ajle TaK, Ik BOHI TIOKa3aHi Ta PeeCTPYIOTHCS Ha aHITTIHCHPKUX CTOPIHKAX caifTiB JKypHaTiB. SKIIo mkepeso
He Ma€ aHajora Ha3BM HA aHTJIIHCHKIN MOBI — BOHO HABOJUTHCS Y TpaHciiTepailii. Take oopMieHHs ClUCKY JiTepaTypu
HeoOXiiHe JIUTS aHaJIi3y CTaTTi Ta MOCUIaHb Ha aBTOPIB Y MIKHAPOAHUX HAYKOMETPUUYHUX Oa3ax JIaHUX, MiIBUIIEHHS iHAEKCY
LUTYBaHHS aBTOPIB.

Jpyruii BapiaHT TIOBTOPIOE TEPINNi, ajie JpKepesa YKPATHChKOIO Ta POCIHCHKOI0 MOBAaMU TOAAIOTHCS B OPUTIHAJIBHII
opwmi. Ileit BapianT HeoOXinHMiA 1711 ODOPMIIEHHS €JIEKTPOHHUX BEPCiii JKypHaIy Ha yKpaiHChKIll i pociiichkiii cTopiHKax,
IIUTOBAHOCTI Y KUPUITIYHIX HAYKOMETPUIHIX Oa3ax.
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BukopucraHHa metoay nosiMmepasHol NaHUIOroBoi
peakuii peanbHOro 4acy Asis OWiHKM
TaKCOHOMIYHOro ckJsiany MyJibTUKOMMOHEHTHUX
npoo6ioTukKiB, Ki BUKOPUCTOBYIOTbCSA Yy NepiaTpir

"TOB chipma «O.[. Mponicok», ¢. B. Binblwaxka, Kuicbka 0611., YkpaiHa
2HaujioHanbHuin meguyHui yHisepeuteT iMeHi O.0. Boromonbus, m. Kuig, Ykpaina

Modern Pediatrics.Ukraine.2020.2(106):69-82; doi 10.15574/SP.2020.106.69

Ans umtyBaHHa: Kitam BO, Ankosebkuin [IC, Lnpo6okos BIM, OumeHT I'C Ta iHw. (2020). BukopuctaHHa MeTomy noniMepasHoi NaHLtorosoi peakuii
peanbHOro Yacy Asns OUiHKM TakCOHOMIYHOrO CKnagy MynbTUKOMMOHEHTHUX MPOBIOTHKIB, fKi BUKOPUCTOBYOTLCA B nediatpii. CyyacHa

negiatpis.YkpaiHa.2020.2(106):69-82. doi 10.15574/SP.2020.106.69

Baxnuey ponb y po3pobui Ta AOCHimKeHHi 6araTOKOMMOHEHTHUX NPOO6IOTUKIB BifirpatoTb METOAM BU3HAYEHHS iX AKICHOrO Ta KinbKiCHOTO cknagy.
SIK TAKCOHOMiYHa iAeHTUiKaLif, TaK i KiNbKICHWIA aHani3 KOMNOHEHTIB TaKMX MyNbTUCUMEi03iB MOXYTb 6YTI 3HA4HO NPUCKOPEHI i3 3aCTOCYBAHHSAM Cy4aCHUX
METOAIB, 3aCHOBAHNX Ha BUSABMEHHI Ta ifeHTudikauii nocnigoBHocteit OHK 3a gonomoroto nonimepasHoi naHutorosoi peakuii (MJ1P). OfHiel0 3 0CHOBHMX
BUMOT A0 AAHOr0 MeToay € yuctoTa BuaineHoi [HK Ta BigcyTHicTb iHri6iTopis MMJIP y ii BMicTi.

Y xoai po60Tn po3pobneHo MeTo[ BukopucTaHHa IMJ1P B peanbHOMY yYaci Ans AKiCHOTO Ta KifibKiCHOr0 BU3HA4YeHHSA BUAOBOrO CKnafy B 6araTOKOMMOHEHTHUX
npo6ioTUYHMX npenapatax, WO MicTATb npeacTaBHUKiB 18 BMAiIB popis Bifidobacterium, Lactobacillus, Propionibacterium, Lactococcus, Streptococcus
Ta Acetobacter. Liei MeTo J03BONSE LUBUAKO | TOYHO JOCMIZKYBATW 3pa3Kn B NPUCYTHOCTI pi3HIX iHriGiTopis MNJ1P.

ABTOPM 3251BNIAOTL NPO BiAACYTHICTb KOHAAIKTY iIHTEPECIB.

KnioyoBi cnosa: nonimMepasHa naHLKOroBa peakwis peanbHoro Yacy, npaimepu, OHK, MynbTUKOMNOHEHTHI Npo6ioTuKu, 6akTepii.

MpumeHeHne meTopa NosiMMepa3HON LLENHOW peakuum peasibHOro BpeMeHu
Ang oueHK TaKCOHOMU4YeCKoro coctaea MyJibTUKOMMNOHEHTHbIX MPOOUOTUKOB,
KOTOpPbIe NCMNOJIb3YIOTCH B neanaTpum

B.0. Knutam', J].C. SinkoBckwmit', B, LUnpo6okos?, I.C. Jbiment’, A.B. Jiutoyenko’, J1H. LLleyenko’, T.B. LlleB4eHko'

'000 dhupma «0.[. Mponncok», c. b. Onbluanka, Knesckas 06:., YkpanHa

*HaumnoHanbHbI MeAULMHCKIIA yHUBEpCuTeT uMeHn A.A. boromonsua, r. Kues, YkpanHa

BaxHyto ponb B pa3paboTke M UCCNELOBAHUM MHOTOKOMMOHEHTHbIX NMPO6GUOTUKOB UrPatOT METOAbl OMpefeneHns UX Ka4eCTBEHHOr0 W KONNYECTBEHHOMO
cocrasa. Kak TakcoHOMUYecKas aeHTUdUKALKSA, TaK U KONNYECTBEHHbI aHaNN3 KOMMOHEHTOB TaKOr0 MyfbTUCMMO103a MOTYT ObITb 3HAYUTENLHO YCKOPEHbI
C NPUMEHEHNEM COBPEMEHHbIX METOA0B, OCHOBAHHbIX HA BbIABNEHUN U WAEHTUMKALMY nocnefoBaTenbHocTeidl JHK ¢ NOMOLLbI0 NonvMepasHoi LienHom
peakunn (MUP). OgHUM 13 OCHOBHLIX TPeGOBaHMIA K JaHHOMY MeTofy fiBNseTcs ynuctota BbigeneHHon OHK u otcytctBue uurubutopos MUP B ee
COAEPXNMOM.

B xope pabotbl 6611 paspaboTaH MeToA Ucnonb3osanus MLP B peanbHOM BpeMeHW Anf Ka4eCTBEHHOIO W KONMYECTBEHHOMO ONPeeNeHns BUA0BOr0 COCTaBa
6aKTepuin B MHOrOKOMMOHEHTHbIX Mpenapatax Npo6uOTMKOB, KOTOpble COAepxar npefctasutened 18 BUmoB ponos Bifidobacterium, Lactobacillus,
Propionibacterium, Lactococcus, Streptococcus w Acetobacter. IToT MeTof NO3BOASET ObICTPO W TOYHO MUCCneaoBatb 06pasubl B NPUCYTCTBUM Pa3HbIX

nHrnéuTopos MUP.
ABTOpbI 3a8BNAOT 06 OTCYTCTBUN KOH(PANKTA MHTEPECOB.

KntoyeBble cnoBa: nonumepasHas LenHas peakuns peanbHoro BpemeHu, npaiivepsl, HK, MynbTUKOMMOHEHTHbIE NPOGUOTUKM, GakTepuu.

Beryn

CTAaHHIMW POKaMU HEBIIMHHO 3POCTAE iHTE-
Opec HAyKOBOI CIIJIBHOTH 10 JIOCJIIKEHD
Mikpobioma soanHn (CyKYITHOCTI MiKpoOioIieHO-
3iB, 1110 KOJIOHI3yIOTb YCi IOBEPXHI JIOJCBKOTO
TiJIa, IKi KOHTaKTYIOTh 3 HAaBKOJUIIHIM CEPETOBU-
meM, y TOMY YHCJI HIKIpY, AUXaJIbHY CUCTEMY,
MITYHKOBO-KUTITKOBUH TPAKT i CEUOCTATEBY CHUCTE-
My) [5,7,8]. Orpumano 6e3jivy TEepEeKOHIMBUX
JIOKa3iB 3HAYHOTO BIUIUBY MiKpobGioma Ha pisHi
nporiecu (YHKITIOHYBaHHS OPTaHi3My JIIOAUHU,
BKJIIOYAlOYM IOBEAIHKY 1 OiOXiMil0 MO3KY

[7,13,20].
OcobsmBe 3HaYeHHS MiKPOOOM Bigirpae B 3710-
poB'lT nuTHHU. K BiZloMO, CTaHOBJIEHHS MiKpO-

dbaopu, 1Mo BiAOYBAa€TbCS HA IMEPIIOMY POILi
KATTS, 3akyganae GyHAAMEHT 4 TiATPUMKU
3/10pPOB'4 JliTell, IX HOpMaJIbHOTO POCTY 1 PO3BUTKY.
Cunin 3a3HaYNTH, IO TIPOTPEC y Tady3i BUBYECHHS
MiKpoOioMa iCTOTHO 3MiHMB YKODPIiHEHi YsIBJIEHHSI
po #oro poJsib y MiATPUMIL 3/I0pPOB'S TUTHUHU.
BusBuioch, 1mo Mikpo6iom Moxke (hopmyBaTHCs
e JI0 HapOJIKEHHST TUTUHU 32 PaXyHOK CIIeIu-
(iuHOro Mikpo6GioMa TUIAIIEHTH, 10 CKJIAJLY SIKOTO
BXOZATh MIKPOOPraHi3Mu Pi3HUX GIiOTOIIB JKiHKK
[8,16,21].

[Tompu nmoBeseHe HAA3BUYANHO BaKJIUBE
3HAYeHHs MIKpOOIOTH B CTaHOBJIEHHI 3I0POB'sS
JIUTUHU, B CYYaCHUX yMOBaxX XapakTep MepBUHHOI
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MiKpOOHOI KOJIOHI3aIlil 3a3HaB KPUTHYHUX 3MiH,
10 BEJIMKOIO MipOIO TOB'SI3aHO 3 TIOTIPIIEHHAM
PETPOYKTUBHOTO 3/TOPOB'S MOJIOZIOTO TTOKOTIHHS,
301/IbIIEHHSIM KOHTHHTEHTY KiHOK 3 epUHATAIb-
HUMWM YWHHUKAMHW PU3WUKY, HepallioHaJTIbHUM
MeIMKaMEeHTO3HUM JIiKyBaHHsIM Toto [9,7,8,20,
21]. Tomy BUKOpUCTAaHHS TTPODITAKTUIHNX 3aX0-
JliB, CIIPSIMOBAaHUX HAa ONTUMI3allil0 CTAHOBJIEHHS
3/I0pOBOro MikpobioMa i momepeaKeHHsT HOTo
MaTOJIOTTUHUX 3MiH, IK Y JKIHKH, TaK 1 y il IUTUHU,
rpafoTh BeJWYE3HY PoJib y (opMyBaHHI i 30epe-
JKeHHi 3I0POB'sT IiTel.

Y CBiOMIIEHHST 3HAUYIOCTI MiKpOGioMa B KUT-
TEISIBLHOCTI IUTUHA TTPUBEJIO JI0 TIIMPOKOTO BITPO-
BaJKEHHSI B TPAKTUKY HEOHATOJIOTiI, TemiaTpii
Ta TIHEKOJIOTIi MPOBIOTUKIB — JKMBUX MiKpOOpra-
Hi3MiB, IO TO3WUTHUBHO BIINBAIOTH Ha 3I0POB'S
JIOJIVHY 32 PaXyHOK 037I0POBJIEHHS 11 MiKPODIOpH.

30KpeMa, Ha CHOTOHI HAKONMWYEHUH IOCUTH
BEJIMKWH TO3UTUBHUN IOCBIJ JTIKYBaJIbHO-TIPOdi-
JIAKTUYHOTO 3aCTOCYBAHHS MYJIbTUIPOOIOTUKIB
cepii «Cumbitep® 3 Meroi0 NpodiIaKTUKN
Ta yCyHEeHHsI AUCOIOTHYHUX MOPYIIEHD Y KiHOK
MIPOTATOM BCHOTO TIEPiOY BariTHOCTI i B MiCJIATIO-
JIOTOBOMY TIEPIOJIi, & TAaKOXK Y /IiTell Pi3HOTO BIKY,
TTOUYMHAIOUM 3 TIePioly HOBOHApoOKeHOocTi. bara-
TOPiYHA NPAKTUKA BUKOPUCTAHHS MYJIbTHIIPOOIO-
TUKIB TOKa3ajga iX XOPOIIy TepPeHOCUMICTh
i Gesrneky mpuM BUKOPUCTAHHI HABITH y TIHOOKO
HeJIoHOIIeHUX JiTett [8,21].

CrtBOpeHHsT Ta BUPOOHUIITBO MYJHTHKOMIIO-
HEHTHUX MHPOOIOTUKIB moTpebye IMOCTIHHOTO
SKICHOTO Ta KIJIbKICHOTO KOHTPOJIIO 1X CKJAJy.
CrangaptHi MiKpo6ioJIOriyHi MiAX0AW, Taki SK
BUJIJIEHHST OKPEMUX KYJbTYp Ta ifeHTUdiKaIisa
iX TAKCOHOMIYHOTO MOJIOKEHHS HA OCHOBI BUBUEH-
Hst MOPGOJIOriyHIX Ta OiI0XIMIYHKX BJIACTUBOCTEN,
He 3aBXK/IU JAI0Th MOKJIUBICTH TOYHO OLIHUTU
BMICT TIPeJCTaBHUKIB PI3HUX MIKPOOHUX TaKCOHIB
B cKsai My abTucuM6iosy. Kpim toro, Taki meroan
€ 3HAYHOIO MipOI0 Yaco- Ta Ipale3aTpaTHUMU.
Buxopucranns cydyacHUX METOJIiB, 3aCHOBaHUX HA
netekilii ta inenTudikaiii mocaigosnocteit JJIHK i3
BUKOPHCTAHHSM I0JIiIMEPa3HO1 JIAaHIIOTOBOI Peak-
iii (IIJIP), a ocobauBo ii moaudikaii — KiabKic-
HOI TI0JIIMEPA3HOI JIAHITIOTOBOI PEakKIlil B peaJibHO-
my vaci (IIJIP-PY), no3Bosisie 3HaUHO TPUCKOPUTH
He JnIle TaKCOHOMIUHY imeHTHU(IKaIi0, ame i
KIJIbKICHUI aHAJI3 CKJIaJI0BUX MYJIbTUCUMOI03iB.

Onni€lo 3 YMOB MTPOBENIEHHST TOYHOI KiJIbKICHOI
OIIHKK MiKPOBGIOIOTIYHOTO CKITaLy PisHOMAHITHUX
KUCJIOMOJIOUHUX TIPOIYKTIB, a TAKOXK MYJIbTUCUM-
6i03iB, 10 KyJbTHBYIOTHCS Ha MOJIOKOBMIiCHIX
MMOKUBHUX CEPEIOBUINAX, € YUCTOTA BUILIEHOI

JTHK Ta BifcyTHicTb y Hiil iHTIGITOPIB MOTIMEpa3-
HOI JIaHIIoroBoi peakiiii. Tak, HagBHICTD y 3pa3kax
mpoTeas, ioniB Kambilio (Ca2") Ta pisHOMAHITHUX
nosticaxapuyiiB [15] 3HAUHO YCKIAAHIOE, a TIONEKY-
1 — i YHEMOKJIUBJIIOE ITPOBEICHHS PEaKIIii.

Hermonasho aBropamu po3poOiieHa HOBa cepist
MYJbTHKOMIIOHEHTHUX TPOOioTHKIB «Cumbitep
dopre», o MicTATh, KpiM MPpodioTHYHOI GiomacH,
reab cmektuty (Genrtonity) [2-4]. Bucoka
a/1copOIIiiiHa AKTUBHICTD CMEKTUTY € JIOJIATKOBUM
(akTOpOM, 10 YCKIATHIOE Peasi3alliio METOy.

Y xo1i pobotu Hamu GyJ10 pO3POBJIEHO METOIH-
Ky SKICHOI Ta KiJIbKICHOI OI[IHKU TaKCOHOMIYHOTO
CKJIay MYJIbTUKOMIIOHEHTHUX CUMOi03iB Tpo6io-
TUYHUX OGAKTEPil, M0 CKIaal0Th OCHOBY TOJiBH-
JIOBUX TIPOOIOTHUKIB, Y TOMY YHCJI MYJIbTHIIPOOiO-
tukiB «CumbiTep® opre-M», «Cumbirep® dopre
omera» ta «Cumbitep® dopre 3 mpomosicom»
(BUPOOHUK HBK «O. /1. [Ipomaicox»).
Jlutst boro 6ys10 MOANMIKOBAHO METOJI BU/IiIEHHST
ta ounmenns JHK 3 GakrtepiaibHux KaiTUH
3 ypaxyBaHHSIM BUCOKOI'O BMICTY IOJicaxapu/iB,
cMeKTuTy Ta inmmx inribitopis IIJIP y 3paskax,
a TaKoXK PO3POOJIEHO METOA KiJIbKICHOI OLiHKM
BUIOBOTO CKJIQZy MYJBTHIIPOOIOTHKIB METOIOM
[TJIP-PY [14].

Marepiai i MeTOAH JOCTIIZKEHHS

Iuna supinenns JIHK Gakrepianbui KaiTuHm
[olepelHbO BiZIMUBAJIU BiJl 3aJUILIKIB Ka3eiHy,
IOHIB KaJbIlii0, CMEKTUTY Ta €K30TI0JIiCaXapuIiB.
[l 11bOT0 BMICT OJIHOTO TaKeTy/canie MYyJbTH-
npobioTHKA PO3BOANIIN Y criBBigHOMIEeHH] 2:3 0.1H.
posunromM NaOH Ta Bigbupanu 450 MK 3paska
3 TOJAJBIIUM IEeHTPU(PYTYBAHHIM MPOTATOM
10 xB mpu 10 Tuc. 06/x8. (MiniSpin Eppendorf,
Himeuunna). Hagami orpumanuii ocaj po3BOANIN
B 0,5 min TE-6ydepa (pH 8,0) i Tak camo 1eH-
TpudyryBanu. BigmuTnuiit ocas 3HOBY pO3BOAWIN
250 mxn TE-6ydepy (pH 8,0) i3 momasanusam
JH30IMMY Y CITiBBiiHOIIEHH] 5 MKT Ha 1 Mu1 Oyde-
py Ta iHKyOyBasm B Tepmoctari 1 romuHy mpu
37°C. Jlisuc GakTepiabHUX KJITHH MPOBOIMIIH,
nonatouu 0,5 mu sizucHoro oydepa BQ1 (Mache-
rey-Nagel, Himeuuwnna) ta inkyOyioun B TepMO-
crati 1 roquny npu 70°C. Hagani pomaBanu 10
npobipoK piBHUI 06'eM XJI0pOhOPMY Ta 3asuiia-
Ju Ha 15 XB, 4ac Bijl 4acy M'SKO THepeMillyiouu.
Posnonisn a3 nmpoBoauau 1neHTpudyryBaHHIM
10 xB nipu 10 Twc. 06/xB. BepxHio mpo3opy dasy
00epeskHO Bifbupasin B 4icTy MpodipKy, 01aBain
piBHUIT 06'€M i301TPOMAHOITY, PETENHHO TIEPEMIIITY-
BaJIH, iHKyOyBasn 15 XB pu KiMHATHIN TeMIepa-
Typi Ta nerrpudyrysanu 10 x8 npu 10 tuc. 06/x8.
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Mepenik BUKOopucTaHUx NnpaimMepiB Ta po3Mipu BiANOBIAHUX NPOAYKTIB amnuidikauir
AN KOXXHOIo A0CJiAKYBaHOro BMAY, WO MiCTUTLCS B MyJIbTUCUMOGIO3i

Tabnuys

Bug Mapa npaiimepis AmMNniKoHM (n.H.)

B. adolescentis F 5'-GTGGCTGATAACACGACAACAGATCC-3' 268
R 5 -TTTTGAAGGCGGGGAAGATGTCCT-3'

B. bifidum F 5'-ACAAGAGCTGGCTTGAAGGAGTCGTA-3' 304
R 5 -ATGTAGGATTCCTGAGCCAGATCG-3'

B. breve F 5'-CCGGATGCTCCATCACAC-3' 288
R 5'-ACAAAGTGCCTTGCTCCCT-3'

B. longum F 5'-TTTCTATTGAACAGACACAGGTTTGCCC-3' 268
R 5'-AAACTGATTTGCCGATTTTGCC-3'

B. longum subsp. infantis F 5'._ TGGGGTATTATCAACCCGGC -3'. 284
R 5'- CGTCAACGATTCCAACCACG -3

L. acidophilus F 5"-TGCAAAGTGGTAGCGTAAGC-'3' 207
R 5'-CCTTTCCCTCACGGTACTG-3

L brevis F 5'-TTTGACGATCACGAAGTGACCG-3' 495
R 5'-GCCTTGAGAGATGGTCCTC-3'

L casei F 5'-GAAACGTGGACCTGCTGTTG-3' 058
R 5'- CAGCATCGGCTTTATTCCGC-3'

L. fermentum F 5'-AAGAATCAGGTAGTCGAAGTG-3' 147
R 5'-GCCTTGAGAGATGGTCCTC-3'

, F 5'-GAAGTGATGGAGAGTAGAGATA-3'
L. helveticus R 5-CTCTTCTCGGTCGCCTTG-3' 1797a 429
L. gasseri F 5'-GAGTGCGAGAGCACTAAAG-3' 198 12 423
R 5'-CTATTTCAAGTTGAGTTTCTCT-3'
L. plantarum F 5'-GCCGCCTAAGGTGGGACAGAT-3' 283 1a 512
R 5'-TTACCTAACGGTAAATGCGA-3'

L salivarius F 5'- TTCTCGCTTTAAATGGGGGCT -3' 571
R 5'- GCTGGATTTGCCACTGACTTT -3

L lactis F 5'-GTACTTGTACCGACTGGA-3' 163
R 5'- GGGATCATCTTTGAGTGAT-3'

P. acidopropionici F 5"-CTGGAAGCTGGCCGTCG-3' ' 304
R 5'-CTTGCAACACAACACATTAC-3

P. freudenreichii ssp. shermanii F 5'- GACTCGGGCTACAGACAGTG -3 171
R 5'- TTCTCGCGCGTGTAGTCATT -3'

L , F 5'-CACTATGCTCAGAATACA-3'

S. salivarius subsp. thermophilus R 5'-CGAACAGCATTGATGTTA-3" 968

A, aceti F 5'-TGGTACGGCATTCCGGG-3' 85
R 5'-ACGCTCAATGGACCACTG-3'

Ocan mMocaioBHO TPOMHUBAJIHN 32 IOTMOMOTOIO
100% Tta 70% po34nHiB €TUIOBOTO CIUPTY, BifITIO-
BigHO 1ienTpudyrytoun 10 xB mpu 10 Trc. 06/XB.
[TpomuTwHii ocax HagasIi BUCYITYBaIu Ta 30epiraan
npu -20°C, possozsuu B 200 Mk TE-Gydepa 6e3-
ocepeIHbO Mepe]l aHATI30M.

[Tpaiimepu migbUpasi 3a JOMOMOTOIO TPOTPAMU
PrimerBlast (http://www.ncbi.nlm.nih.gov/to-
ols/primer-blast) 3riHo 3 MpaBUIAMEI MOJIEKYJISP-
HOTO JIU3aiiHy, TPYHTYIOUNCh Ha AAaHWX IMTOBHOTO
CEeKBEHYBaHHsI TEHOMIB, B3ITHX 3 6a3u maHux Gen-
Bank. Tak, mis crBopenHs BumocmenudiuHux
npaiimepis (tabu.) 1o Lactobacillus casei, Lactoba-
cillus salivarius, Bifidobacterium adolescentis ta
Bifidobacterium bifidum Gyno BubpaHO IiJISIHKY
dnaA (1..1500). [lanuii ren xKomye GiIOK iHir{amii
perTiKailii XpoMOCOMU Ta XapaKTePU3yETHCS BUCO-
KOIO BUZIOCTIENIN(DIUHICTIO, TIPUCYTHIN Y BCIiX TITa-
Max Ta He Ma€ MOBTOpiB y reHoMi. Ile mo3Bossie
TOYHO aHaJi3yBaTH KIJbKICTh KJIITHH GakTepiil
BKa3aHUX BUJIB y 3pa3Ky.

s ctBopenHs BumoctennivHUX TTpaiiMepiB
(tabu.) no Bifidobacterium longum subsp. infantis
O6ysi0 BHOpaHO MINSHKY TeHa B-rasakTo3uaasu
(400500..402500). BigcyTHicTh TTOBTOPIB I[HOTO
reHa B GakrepiaJlbHOMY T€HOMi J03BOJISIE TOUYHO
aHami3yBaTh KiibkicTb kiaituH Bifidobacterium
longum subsp. infantis y 3pasky.

[TopiBHAILHMI aHAJI3 BUOPAHUX OJIITOHYKJIEOTH-
HUX TIpalMepiB 3MIHCHIOBAIN 32 JOTIOMOTOIO TIPO-
rpamu Blast (http://www.ncbi.nlm.nih.gov/blast)
JUIS  BUKJIIOUYEHHS (DParMeHTiB, TOMOJOTIUHUX
mo JAHK cmopiznennx Ta HeCHOpITHEHUX BUIIB.
[lanuii aHasti3 TPOBOAMBCS 32 MMOBHUMHU TTOCTIIOB-
HOCTSIME TeHOMIB Oakrepiii, roctymaux B GenBank.

s inentudikariii Beix iHIIMX BKa3aHUX BUJIIB
GyJ10 BUKOPUCTAHO TIPaiiMepH, MiziibpaHi it yac mpo-
BEJIEHHS TOTIEPEIHIX HAIINX A0C/KeHb (Tabur) [1].

KimpkicHuii anamis ckiagy MyJabTHIIPOOIOTH-
kiB mpoBoauau metojgom IIJIP-PY 3a nonomoroto
ammurigikatopa AT-322 («JIHK-Texmomorisas,
Pocist). Ckman cyminn auss IIJIP: TIJIP Oydep
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Puc.3. Pesynbratu MJ1P-PY ana «Cum6iTep® dpopTe 3 nponosicom»
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(Amplisens, Pocist) — 10 MKJI, CyMilll HyKJIEOTH/IIB
— 2,5 MKJI, IPIMUIT Ta 3BOPOTHUIT TIpaiiMepu —
o 1 mki, Tag-nonimepasa (Amplisens, Pocist) —
2,5 v, JIHK — 8 Mk, BisyamisyBaau peakitito
nomaBanHsiM ZUBRgreenl (bimopycs) no ILJIP
Oydepa B KiHIeBii KoumeHtparii 1x. Peakiiio
TTPOBOJIAJIN 32 HACTYITHOIO ITPOTPaMOIO:

1) 1 ik 94°C — 5 xB;

2) 70 mukmis: 94°C — 15¢
58°C — 30 ¢ (3uimanu droopec-
TIEHTIiI0)
72°C —1xB30¢;

3) 1 umka 72°C — 5 xB;

4) Kpuna mrasents (3 94°C o 50°C i3 kpoxom 1°C
Ta 3aTPUMKOIO 45 ¢ J7TsT 3HATTST (hITIOOPECTICHITI1 );
5) 36epiranust mpu 10°C.

Pe3ybTaTi 1OCTIIZKEHHS Ta iX 00rOBOPEHHS

[Tpu KOHCTPYIOBaHHI TOJIBUAOBUX CUMOiO3iB
Ta 1X JOCJTIKEHHI BO)KJIWBY POJb Bifirpac HasB-
HICTb KOPEKTHOTO MEeTO/Iy BU3HAUYEHHS SKICHOTO Ta
KIJIBKICHOTO CKJIaAy TaKuX 0araTOKOMIIOHEHTHUX
KyabTyp. OCOOMMBY aKTyaabHICTH Ii€ TTHTAHHS
HaOyBae J1JIs1 KOHTPOJIIO BUPOOHUIITBA MYJIBTUIIPO-
6I0THKIB Ta TIPOOGIOTUYHUX TTPOLYKTIB, IO MICTSThH
MIUPOKUIT BUZOBHIA CTIEKTP OAKTEPIll 13 3asIBIEHIM
npobiorTnunnm edpexrom. Hamri 6araropiusi gociii-
JUKEeHHS JI0BEJIHM, 10 TiCHI cMMOIOTMYHI 3B'93KHU
MiK WieHaM# MYJIbTUKOMIIOHEHTHUX TIPOOIOTHKIB
3HAYHO YCKJIQJHIOIOTh BUKOPUCTAHHS CTaHIApPT-
HUX MIKPOOioJOTiYHIX MeToAiB imeHTrdIKaLii
Ta OIIHKHU KUIBKOCTI GakTepiit pi3HUX BUIIB, SIKi
B GararboX BHIaZKax (OPMYIOTh Ha IMOKMBHUX
cepeoBHINax CIiibHI Kosomii [3,5—7]. Kpim Toro,
madepeHiliiiHe KyJbTUBYBaHHST Ta MIKPOCKOIIS €
JIOCUTH YacO3aTPATHUMU METO/IaMU Ta He 3aBKIU
JIO3BOJIIIOTH TTPOBECTU TOUYHWH KUIBKICHUN aHaJIi3
Ta B ITOBHII Mipi PO3/IIJTMTH YJIeHiB CTIITKOTO MyTY-
ATICTUYHOTO CMMOIO3y /10 OKPEMHUX BHIIIB, @ THM
madve — mTamiB. OMHUM i3 TEpPCHEKTUBHUX
HANPAMKIB BUPIIIEHHS 1€l mpobieMu € BUKOPH-
CTaHHSI METO/IB MOJIEKYJISIPHOI 6i0JI0Tii, 30Kpema
takux stk [1JIP ta ii moaudikartii.

sk Bimomo, IIJIP rpyHTY€EThCS Ha GaraTopaso-
BOMY BHOOPYOMY KOIIIOBaHHI IEBHOI ALISHKH
JIHK 3a monomoroto crenudiyaux GepMeHTiB
B yMoBax in vitro [14]. Tlpu nboMy BigOyBaeTbcst
KOIIIIOBAHHS TIJIBKU TIEI AIJISHKU, sIKQ BiJmOBizac
3a/laHUM YMOBaM, 1 JIAIIEe B TOMY BUIIQJIKY, SKIIO
BOHA € y JIOCTI/IPKYBaHOMY 3pa3Ky, HaBiTh B HAJl-
3BUYAHO MajiMX KOHIeHTpaiisx. Taka BuOipKo-
BicTh Ta cnerudiunicts [IJIP nocsaraerbcs 3aBmusi-
KM peTebHO IMigibpaHuM mpaiiMepaM (3a3Buyaii
KOpOTKi, XiMiuHO cuHTe30BaHi Mosekyan JITHK

noBxkuHOIO 20-30 HYKJIEOTUHUX 3AJUIIKIB),
SaKi 0OMEKYIOTh 3 JBOX OOKIB MOCJIiOBHICTB, 1110
PO3MHOKYETHCS/KOMITOETHCS /aMTITI(DIKYETHCA.
Ha cvoronni 11eif MeTo/1 IMPOKO BUKOPUCTOBYETD-
ca g imenTudikaiii Ta JeTeKIi BUIOCITEIn-
(diuaux renis. IIpore HeoOXimHO BiAMITHTH,
[0 BUKOpPHUCTaHH (DepPMEHTIB 110Tpedye 4iTKOTO
miATpUMaHHs (QI3UIHUX Ta XIMIYHUX YMOB JIJIS iX
edpexTuBHOTO (yHKIiIOBaHHA. Tak cama IIJIP
€ Ha/I3BUYAIHO YYTJIUBOIO JI0 BILIUBY MIMPOKOTO
KJlacy iHTIGITOPIB, TaKWX K, HANPHUKJIAA, 1OHU
KaJbIlilo, beHosu, CIUPTH, TOJicaXapuiu, AesiKi
6iku Tomto. Taka 4yTJMBICTH CTaBUThH MEBHI
BUMOTHM He TibKu 10 yncrotu BiaacHe JHK, ska
BUKOPHUCTOBYETHCS B JIOCJII/PKEHHSIX, & 3araJIOM JI0
camoro tporiecy Buaiienss iiei [JHK.

Mynstunpobiotukn «Cumbitep® dopres, 1m0
Oy BUKOPUCTaHi B JaHiil poOOTi, € KOMILIEKCHU-
MU TIperapaTaMu 3 pPalliOHAJIbHUM TOEIHAHHIM
03/I0POBYMX IOTEHIiaNiB K1BOI GioMacu 1pobio-
TUYHUX GAKTEPIii i reslio CMEKTUTY TIINGOKOT0 Our-
IIEHHS, a TAKOXK IHIINX GI0JIOrYHO aKTUBHUX [IPO-
JIYKTIiB TIPUPOIHOTO MTOXO/KEHHS. BBeenst reJio
CMEKTUTY JI0 CKJaay MyJIbTUIPOOIOTHKA Pallio-
HaJIbHO JIOTIOBHIOE apCeHajsl WOTO BJIACTUBOCTEN
HOBUMU (Di3i0JIOTIYHUMH aKTUBHOCTAMU 1 3HAYHO
361JIbIIIy€e TepMiH 30epiraHHs KMBOTO TPOOIOTHY-
HOTO TIperapaTy 3a paxyHOK ITPOTEKTOPHOI [Iil Ha
aHaepoOHi Gakrepii [2,6,7]. BakrepiajbHOIO OCHO-
BOIO IIPOGIOTHUKIB 1€l cepii € noiBua0BUil cumbio3
6iimobakrepiit BuaiB: Bifidobacterium bifidum,
B. longum, B. breve, B. longum ssp. infantis, B. ado-
lescentis, nakrobaumn Bunis: Lactobacillus acidophi-
lus, L. casei, L. brevis, L. gasseri, L. helveticus, L. plan-
tarum, L. fermentum, L. salivarius, MOJTOUHOKUCIIAX
CTPENnTOKOKIB BUiB: Lactococcus lactis i Streptococ-
cus salivarius ssp. thermophilus, TpOITiOHOBOKUCINX
Gakrepiil BumiB: Propionibacterium [reudenreichii
ssp. shermanii i P. acidipropionici. SIx 6yJi0 BKazaHO
paHiIire, [aHi mMperapaT MiCTSTh Pt iHImX 6ioJI0-
TiYHO aKTUBHUX PEYOBUH ITPUPOIAHOTO TIOXO/[KEHHS.
Tak, «Cumbitep® dopre-M» H0HaTKOBO MIiCTUTDH
cycrensito  3apoakiB  mmenury, <«Cumbitep®
oMera» MICTUTh MacJjo JIbOHY Ta MacJi0 3apOJKiB
miennit, a «Cumbirep® dopre 3 mpomosicom» —
niportotic [2,8].

HagsricTb copOeHTy, MPOTY, KUPIB Ta MPOIOJTi-
Cy B CKJIaai MyJabTUTIPOGioTHKIB cepil «CumbiTep®
(opre» 3HAYHO YCKJIAIHIOE MTPOTIECH BiJIMUBAHHS
GakTepiaJbHUX KJIITUH Ta MOAAIBIION0 BU/iIEHHS
ta ounctku [IHK. Kpim Toro, BcTaHOBIEHO,
0 CMEKTUT I1HAYKY€E IIOMITHe TiIBUIIEHHSI
CUHTE3y eK30I0Jicaxapu/iiB YJeHaMU MYJIbTH-
cumbiosy.
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TakuM ymHOM, y XOAi Hamoi poOOTH TIEePIno-
4epProBUM 3aBAaHHAM OYJI0 PO3po6UTH YHi(iKOBa-
HY METOJMKY BIIMUBAHHS KJITUH Ta BUALIEHHS
gucrtoro mnpenapary [HK, npupatnoro miag
noganbinoro rnposenenss [1JIP. [leski 3 ocHOBHUX
KOMITOHEHTIB MYJIbTHITPOGIOTHKA MOKYTh YCKJITaI-
rroBatu Buzigents JJHK ta/abo Bucrymnatu inri-
6itopamu IIJIP. Tak, BUSBWIOCS, 110 HasBHICTDH
MOJIOKa Ta BHWCOKa KiJBKICTh TOJiCaXapuiB,
y TOMY YHCJIi acOI[iOBaHUX 3 KJIITHHHOIO CTIHKOIO
GakTepiii, Maiike YHEMOXKJIMBIIOE PO3/IiJTCHHS
KJITUH Ta OKPeMUX KOMIIOHEHTIB MOKHUBHOTO
cepeoBuUIia METOIOM IleHTpudyryBants. J[o Toro
K BUCOKHHI BMICT y CKJIaai MyJbTHITPOOIOTHKIB
«Cumbitep® ¢dopTe» KOPOTKOJAHITIOTOBUX JKHUP-
HUX KHUCJIOT CIIPUSIE TOMY, IO Ka3zeiH BUIIA/IA€
y HepozunHHuit ocaz. [lepeBenenns 6inkiB MOJTO-
Ka B PO3UMHHY (DOPMY ITPOBOIUIIN MIJISIXOM TiIBU-
menns pH no 8,5-9,5. Hazgasi ionn kanplio 38 -
3yBanu 3a goriomoroio EDTA ta goBoguau piBeHnb
pH 3paska o 8,0.

Bigmura Takum umHOM Maca OakTepiaJbHUX
KJITUH XapaKTEePU3YETbCSI BUCOKUM BMIiCTOM
noJiicaxapu/iiB, 10 YCKJIAAHIOE SIK TOAATBIITNAN
gisuc kiaitul, tak 1 Bugiienad JHK. Tak, B xoxni
MOTEePEeIHIX MOCHIKeHb BOHA Mali’Ke 3aBKIN
BUJIIANACh Yy CYMIllll 3 IUMU MOJicaxapuaMu,
yHEeMOKIUBII0I0uHN 1iposeaetns ILJIP. Tpobiaemy
BJIAJIOCST BUPIIIIATHU TIJISIXOM JIOZIATKOBOT 00POOKH
3pa3ka Ji30IUMOM, KM (epMeHTaTUBHO Bil-
MIMUB TOJicaXapuau Bif KJIITHHHOI CTIHKH,
a TojaJble 1eHTPpUugyryBaHHs BKe JI03BOJIMIIO
BigokpemuTy OGakrepianbui kaituau. Ciix 3a3Ha-
4UTH, M0 B Xoxal mojasbinoro suzilienus JJHK
i3 GakTepiasbHUX KJIITUH Ga)kaHOW, MPOTE He
000B'SI3K0BOIO, € J0aTKOBA OYMCTKA JIi3aTy XJIO-
podopMOM BiJ 3a7HIIKiB GIIKIB (Y TOMY YHCIHI
BJIACHE JII301IMMY) Ta moJicaxapuiiB. Ouurieny
JITHK B mopasbnioMmy BUKOPUCTOBYBAJH /IS SKiC-
HOI Ta KiJbKICHOI OI[iHKM GaKTepiaJbHOrO CKJIALY
MyJIbTUIIPOOIOTUYHUX MPEapaTis.

IchytoTh crocobu imeHTHdIKaIii mpeacTaBHu-
KiB poxiB Bifidobacterium Lactobacillus, Propioni-
bacterium, Lactococcus, Streptococcus Ta Acetobac-
ter metomamu [1JIP. Boun rpyHTyIOThCS, TIEpeBak-
HO, Ha amrmridikaiii crenudiyHUX MIISTHOK
KJIacTepy TeHiB, siki KoayoTh 5, 16S, 23S cybomm-
HUI OakTepiasbHOI pUOOCOMHU, CIeiicepr MixK
Humu ta rex lacZ [10—13,18,19]. Bucoka koHcep-
BaTUBHICTH PUOOCOMAJIBLHOTO KJacTepy TeHiB
JI03BOJINJIA PO3POOUTH TIpaiiMepu st imeHTrdi-
Kallii He TiJIbKU OKpeMUX BUJIB Ta Ii/IBUIB, aje i
3arajioM poiB mpodiotnunux Gakrepiit. BogHouac
Taka KOHCEPBATUBHICTb MOXKE CIPUYUHIOBATH

MOsIBY XUOHO-TIO3UTUBHUX PE3YJIbTATIB [T
JleIKUX 1ITaMiB, a pi3Ha KOMIHICT I[UX TeHIiB He
TIIBKK y PI3HUX BU/IB, ajie W y PIi3HUX IITaMiB
VCKJIQ/IHIOE iX BUKOPUCTAHHS [IJIST JIOCTOBIPHOTO
aHaJIi3y KiJabKOCTI GakTepiaJbHUX KJITHH Yy J0-
CJIITHUX 3pas3Kax.

Panimie namu OyJi0 3ampornoHOBAHO CIIOCIO
BusHauenns HagsHocti JHK npobiotnunux
Gakrepiii poxis Bifidobacterium Lactobacillus,
Propionibacterium, Lactococcus, Streptococcus Tta
Acetobacter, siknii rpyntyetbest Ha I1JIP, 3 Buko-
pUCTaHHIM TIpaiiMepa 0 AITSIHKH OHOTO 3 TE€HIB
prbOCOMAILHOTO OIEPOHY, 1110 KOAY€E cuHTe3 16S
cy6uactuaku pubocomanpioi PHK [4]. [lo Hemo-
JIKIB BKa3aHOro crnoco0y CJIij BiIHECTH BUCOKY
koHcepBatuBHicTh reHa 16S pPHK, mo moxe
YCKJIQIHIOBATH TIPOIleC BUIOBOI ifieHTrdiKkaiii Ta
TOYHY KiJIbKICHY OIIIHKY OaKTepiabHOTO CKJIALY.

T'enorunu Bifidobacterium longum subsp. lon-
gum ta Bifidobacterium longum subsp. infantis
€ Bucoxoromosiorivnumu [17]. Ile maiizke yHem-
OKJTUBJIIOE BUKOPUCTAHHS BUCOKOKOHCEPBATUB-
HUX TeHiB puOOCOMAIBLHOTO OMEPOHY B SIKOCTI
Minnenei i inentudikanii metogom [1JIP. Inen-
tudikamis OGakrepiii Buxis Lactobacillus casei,
Lactobacillus salivarius, Bifidobacterium adoles-
centis ta Bifidobacterium bifidum 3a nonomMorow
TpaiiMepiB, 3aITPOMTOHOBAHUX Y JIiTEpaTypi, TAKOX
Oysma mMamoedeKTUBHOIO, OCOOJIMBO IS KiJIbKic-
HOoro aHasmizy. ToMmy sl BUllleBKa3aHUX BUIIIB
GaxTepiii Hamu OYJI0 CIIPOEKTOBAHO Ta CHHTE30Ba-
HO BiZIOBI/HI Tlapu crenu@iyHnXx ITpaiiMepis
(merasbHile AUB. METOAM Ta TabIL.).

Pesynbratu IJIP-PY it «Cumbitep® hopre-M»,
«Cumbitep® omera» Ta <«Cumbitep® dopre
3 TIpoIToJIicoM» HaBeZleHo Ha puc. 1, 2 Ta 3 Biamo-
Bizno. Ha pucynkax nipezacrabieHo rpadik 3amiex-
HOCTI piBHS (hroopectientlii Bij 1ukay (A) Ta rpa-
ik KpWBOI TIaBIEHHS MPOAYKTIB aMILTidikartii
(B). IlomimepasHa JIaHITIOTOBA PeaKIlid IS BCIX
3pa3KiB MMPOXOJUTH YCIIIIHO 3 JJOCTATHIM PiBHEM
e(eKTUBHOCTI. 3aNpOMOHOBAHUN HaMU METOJ
orpuManng /ITHK i3 Bkasanux 3paskiB 103BoJIiIE
yHiiKyBaTH MOAIOHI ZOCTIIKEHHS Ta XapaKTepH-
3yETHCS BUCOKUM PiBHEM IMOBTOPIOBAHOCTI, Bi/IITO-
Bi/JalOYM OCHOBHUM BHUMOTaM IPOBE/IEHHST Pery-
JIIPHUX SIKICHMX Ta KIJIbKICHUX aHaJli3iB BMICTYy
KOMIIOHEHTIB MyJIbTHCUMOI03iB y 3pa3Kax i3 BHCO-
kuM BmicToM iuribitopis TIJIP. Cuix 3a3unaunru,
mo y Bumaaky «Cumbitep® omera» crocrepira-
Juchk pgemto Tipimi piBHI edextuBHocTi IIJIP
(puc.2), MO MOXKHA MOSICHUTH HAsBHICTIO OJIii
y 3paskax. [Ipote pesysbpraté oTpuMai 7715 ITHOTO
nperapary € IOCTOBIDHUMU Ta TaK CaMO XapakTe-
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pU3YIOThCS BUCOKUM PiBHEM TOBTOPIOBAHOCTI B
XO/li TOBTOPHUX €KCIIEPUMEHTIB.

Kinbkicanit po3paxyHOK BMICTY OKpEMUX YJIEHIB
MYJILTHCUMOIO3iB Y JOCTIKEHNX 3pa3Kax MPOBO-
JIAJTA 3 BAKOPUCTAHHSM PO3POOJIEHUX HAMU paHitie
MetoziB [1]. Pesympratu, orpumani metomom 11JIP,
y TOBHIll Mipi y3rojizKyBauCh i3 TaHUMU, OTPUMa-
HUMK MiKPOOIOJIONYHUMK METOAAMU JOCIIZKEHHS.

BucHoBku
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