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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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QUANTITATIVE CHARACTERISTICS OF GUT MICROBIOTA IN PATIENTS WITH
ARTERIAL HYPERTENSION
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'Government Institution “L. T. Malaya Therapy National Institute of the National Academy of Medical Sciences of Ukraine”,
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Introduction. The results of recent studies indicate that
arterial hypertension (AH) remains one of the most common
chronic non-communicable diseases, as well as a leading factor
in cardiovascular and general mortality in most countries [1].

Despite significant progress in research on the pathogenesis of
hypertension, the study of genetic, epigenetic, humoral, cellular,
and metabolic factors in the development and progression of
hypertension [2-5], there is a constant increase in its prevalence
[1,5]. In accordance with expert forecasts, by 2025 the number
of hypertensive patients will increase by 15-20% and reach
1.5 billion people [1]. Therefore, the search for new links in
the pathogenesis of hypertension remains an extremely urgent
problem.

A new direction in the study of the mechanisms of
development and progression of hypertension is the study of the
role of gut microbiota (GM), which is of great importance not
only in the pathogenesis of gastrointestinal diseases, but also
cardiovascular and metabolic diseases [6-9]. According to the
results of studies carried out in recent years, the main dysbiotic
factors that can play a role in the pathogenesis of hypertension
include disturbances in the composition of GM and the ratio of
its main phylotypes, an increase in the formation of endotoxin
(lipopolysaccharides (LPSs) of the cell wall of gramm-negative
bacteria) in the intestines, a disturbances of the integrity of the
intestinal barrier and an increase in its permeability to LPSs, the
penetration of the latter into bloodstream and the development
of the endotoxinemia, an increase formation of trimethylamine
N-oxide (TMAO), impairment of the production of short-chain
fatty acids (SCFAs) and their bonds with specific receptors [10-
13]. It is interesting that even in patients with prehypertension,
certain features of the GM composition are revealed, in
particular, an increase in the number of Klebsiella spp. and
a decrease in the number of bacteria, the main producers of
SCFAs, which is typical for patients with formed hypertension
[12,14].

However, the data on the relationship between hypertension
and abnormalities in GM parameters are contradictory. So, on
the one hand, the microbial diversity of the intestine negatively
correlates with systolic blood pressure (BP) [10,15], on the other
hand, on the contrary, an increase in the microbial diversity of
the intestine was revealed in patients with hypertension [16].
There is also no single point of view as to which representatives
of GM and their changes are associated with the development
of hypertension. That is, the role of GM in the pathogenesis of
hypertension requires further study.

The aim of the work is to study the quantitative characteristics
of GM in patients with AH - residents of Ukraine in comparison
with practically healthy individuals.
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Materials and methods. In the conditions of the Department
of Hypertension and Kidney Diseases of the Government
Institution “L. T. Malaya Therapy National Institute of the
National Academy of Medical Sciences of Ukraine” (Kharkiv),
36 patients with AH stage II, 2-3 degrees (20 men and 16
women) aged from 40 to 65 were examined (average age — (50.1
+6.2).

In accordance with the goal, the criteria for inclusion
in the study were as follows: the patient's written consent
to participate, age - from 40 to 65, the presence of stage II
hypertension, 2-3 degrees against the background of normal
body weight.

Exclusion criteria from the study: symptomatic forms of
hypertension, obesity and overweight, myocardial infarction
and angina pectoris, heart failure of II-IV functional classes
(according to NYHA), congenital and acquired heart defects,
atrial fibrillation, diabetes mellitus, chronic kidney disease,
stage Illa and higher, severe concomitant pathology (severe
liver disease, gastrointestinal tract, bronchopulmonary and
oncological diseases), the use of antibacterial drugs for the last
3 months.

All patients underwent general clinical, laboratory and
instrumental examination. Verification of hypertension, its
degree, stage, and risk stratification of complications was carried
out in accordance with the latest European guidelines [1].

The quantitative composition of the GM was assessed by the
polymerase chain reaction (PCR) method with hybridization-
fluorescent detection of the results in the real time mode and
with the test system "COLONOFLOR-16 (biocenosis)"
("ALFALAB"). PCR was performed with a PCR product
detection system in the real time mode - CFX96 Touch (Bio-
Rad).

The study of the composition of microbial flora in fecal samples
consisted of 2 stages: 1) DNA extractions; 2) amplification
of specific DNA dishes by PCR method with hybridization-
fluorescent detection of amplification products in real-time
mode. To carry out the reaction, specific oligonucleotide
primers and specific oligonucleotide probes Tagman were used.

An analysis of the given data is sent to the file for some
processing of the results, which is included in the set
(Kolonoflor 17 10.exe). The calculation for each indicator was
performed using a formula that describes the dependence of
the threshold cycle Ct on the initial concentration of the DNA
fragment. The conversion of the values of the threshold cycle
Ct in the number of copies per ml was performed on the basis
of the Pfaffle method, adjusted for amplification efficiency.
The obtained values (copies / ml) were converted into colony-
forming units (CFU) / ml (10 ~ X CFU / ml, where X is the

11



degree). For further statistical analysis, the data were presented
in the form of a decimal logarithm - Ig / CFU / ml.

The list of identified microorganisms and their reference
values are given in Table 1.

Table 1. Reference values of GM indicators, which were studied in the
work.

Ne \GM indicators Reference values

1 |Total bacterial mass, CFU / ml 10711 - 10713

2 |Lactobacillus spp., CFU / ml 1077 - 1078

3 Bifidobacterium spp., CFU / ml 1079 - 10710

4 |Escherichia coli, CFU / ml 106 - 10"8

5 | Bacteroides fragilis group, CFU /ml 1079 - 10"12

6 Faecalibacterium prausnitzii, CFU /ml 10"8 - 10"11

7 Klebsiella pneumoniae, CFU / ml Not more than 104

8 Klebsiella oxytoca, CFU / ml Not more than 10"4

9 Candida spp., CFU / ml Not more than 10"4

10 Staphylococcus aureus, CFU / ml Not more than 104

Escherichia coli enteropathogenic, N

11 CFU / ml Not more than 10"4

12 |Enterococcus spp., CFU / ml Not more than 10"8

13 f?rc;citerotdes thetaiotaomicron, CFU Any quantity is allowed

14 |Clostridium difficile, CFU / ml Absent

15 |Clostridium perfringens, CFU /ml  Absent

16 Proteus spp., CFU / ml Not more than 10"4

17 Enterobacter spp. / Citrobacter spp., Not more than 1074

CFU / ml

18 |Fusobacterium nucleatum, CFU / ml Absent

19 | Parvimonas micra, CFU / ml Absent

20 |Salmonella spp., CFU / ml Absent

21 |Shigella spp., CFU / ml Absent

22 |Akkermansia muciniphila, CFU / ml Any quantity is allowed
up to 10”11

23 Bacteroides fragilis group/ 0.01- 100

Faecalibacterium prausnitzii ratio

Note: CFU - colony-forming unit

The control group consisted of 20 healthy individuals (11 men
and 9 women) aged 29 to 50 without cardiovascular and other
chronic diseases.

Statistical analysis of the data was performed using standard
methods using Microsoft Excel 17.0. The Kolmogorov —
Smirnov test was used to assess the nature of the distribution as
a whole from sample data. The results are given as the median
(Me) and the interquartile range (25 and 75 percentiles). The
significance of the differences was determined using the Mann
— Whitney U test. The critical significance level for all tested
statistical hypotheses is p<0.05.

Results and discussions. As a result of the work, it was
revealed that the overwhelming majority of GM indicators
in the examined practically healthy individuals of the control
group were within the framework of the reference values of
the formal norm. There were only minor deviations from the
reference values of the following GM indicators: total bacterial
mass (increased in 5% of individuals in the control group), the
amount of Lactobacillus spp. and Bifidobacterium spp. (reduced
in 10% of individuals) and the number of Escherichia coli
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(reduced in 5% of individuals).

In patients with hypertension, significant differences
were found in the number of individual indicators of GM in
comparison with the reference values. On the one hand, the
number of GM indicators in patients with hypertension was
reduced in comparison with the reference values. In 100% of
patients, there was a decrease in the number of Lactobacillus
spp., in 83% - Bifidobacterium spp., in 17% - Escherichia coli
and in 42% - Faecalibacterium prausnitzii. On the other hand,
17% of patients with AH had an increase in the total bacterial
mass and the number of Bacteroides fragilis group, 8% - an
increase in the number of Enterobacter spp./Citrobacter
spp. Also, in 8% of hypertensive patients, an increase in the
Bacteroides fragilis group / Faecalibacterium prausnitzii ratio
was found in comparison with the reference values, which
characterizes anaerobic intestinal imbalance.

Deviations in the number of Klebsiella pneumoniae, Klebsiella
oxytoca, Candida spp., Staphylococcus aureus, Escherichia
coli  enteropathogenic, Enterococcus spp., Bacteroides
thetaiotaomicron, Clostridium difficile, Clostridium perfringens,
Proteus spp., Fusobacterium nucleatum, Parvimonas micra,
Salmonella spp. Shigella spp., Akkermansia muciniphila from
the reference values in patients with hypertension was not
detected.

Further, we analyzed the peculiarities of the quantitative
composition of GM by the absolute values of individual
microorganisms in patients with AH in comparison with
practically healthy individuals in the control group.

Due to the fact that such representatives of GM as Klebsiella
pneumoniae, Klebsiella oxytoca, Candida spp., Staphylococcus
aureus, Escherichia coli enteropathogenic, Enterococcus spp.,
Clostridium difficile, Clostridium perfringens, Proteus spp.,
Fusobacterium nucleatum, Parvimonas micra, Salmonella
spp., Shigella spp. were not detected in patients and individuals
of the control group, or were detected only in isolated cases
(Bacteroides thetaiotaomicron, Enterobacter spp./Citrobacter
spp.) for the analysis of absolute values, the following were
selected: total bacterial mass, the number of Lactobacillus
spp., Bifidobacterium spp., Escherichia coli, Bifidobacterium
spp., Escherichia coli, Bifidobacterium spp. fragilis group,
Faecalibacterium prausnitzii, Akkermansia muciniphila and the
Bacteroides fragilis group / Faecalibacterium prausnitzii ratio
(Table 2).

The results of the analysis indicate a significant decrease in
the number of Lactobacillus spp. (p<0.05), Bifidobacterium
spp. (p<0.05) and Faecalibacterium prausnitzii (p<0.05) in GM
in patients with hypertension compared with the control group.
At the same time, the total bacterial mass and the number of
Escherichia coli, Bacteroides fragilis group, Akkermansia
muciniphila, the Bacteroides fragilis group / Faecalibacterium
prausnitzii ratio in patients with AH and in the control, group
did not differ significantly (p>0.05).

When discussing the results obtained in the light of the
problem of the pathogenesis of hypertension, it is necessary to
refer to the literature data on the properties of those intestinal
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Table 2. Quantitative characteristics of GM indicators in patients with AH and people in the control group (Me [25%; 75%)]).

GM indicators

Total bacterial mass, lg / CFU / ml
Lactobacillus spp., 1g / CFU / ml
Bifidobacterium spp., lg / CFU / ml
Escherichia coli,1g / CFU / ml

Bacteroides fragilis group, 1g / CFU / ml
Faecalibacterium prausnitzii, 1g / CFU / ml
Akkermansia muciniphila, lg / CFU / ml
Bacteroides fragilis group/Faecalibacterium
prausnitzii ratio

Patients with AH (n=36)
11,02 [10,10;11,92]
4,81[4,62;4,95] *
8,12[7,54;8,73] *
6,33 [5,24,7,03]
10,22 [8,94;10,86]
8,87 [7,35;9,48] *
8,61[7,82;10,35]

65,54 [18,22;120,35]

Control group (n=20)
11,10 [10,45;11,60]
7,74 [7,39;7,91]
9,65[9,39;9,74]
7,87(7,81;7,95]
10,85[9,90;11,30]
10,42[9,90;10,78]
9,30 [6,75;10,90]

25,02 [17,50;82,53]

Note: * - the level of statistical significance of differences between the indicators of GM in patients with AH and in the control group - p<0.05.

bacteria, the quantitative characteristics of which were most
changed in the examined patients. First of all, the literature
notes the important protective role of Lactobacillus spp. and
Bifidobacterium spp. in maintaining normal morpho-functional
characteristics of the colon: in maintaining the normal
qualitative and quantitative composition of GM, in preventing
overgrowth of pathogenic microorganisms and in ensuring the
normal barrier function of the intestine [16,17]. Moreover, there
is evidence that an increase in the permeability of the intestinal
barrier and dysbiosis is associated with an increase in BP and
atherogenic changes in experimental animals [17,18]. Also, in
a number of studies, a negative correlation was found between
the level of systolic BP and the number of Lactobacillus spp.
and a decrease in BP in patients with hypertension after the use
of Lactobacillus spp. as probiotics [17,19,20].

Of particular interest are the data obtained in our work
regarding Faecalibacterium prausnitzii. The point is that this
bacterium is one of the main producers of the SCFA butyrate,
which shows pronounced anti-inflammatory and cardiovascular
protective properties [6,9,12]. A number of studies have shown
that butyrate is involved in the regulation of BP: butyrate
penetrates the blood-brain barrier and affects the central
mesanisms of BP regulation [21], butyrate deficiency leads to
an increase in BP in spontaneously hypertensive rats [22], and
a decrease in the amount of butyrate - producing bacteria in GM
and butyrate production is associated with an increase in BP,
both in spontaneously hypertensive rats and in humans (pregnant
women) [23,24]. In addition, the above noted Bifidobacterium
spp. also refer to bacteria that are involves in the formation of
SCFAs, which further enhances their role in the regulation of
BP [6,11].

Thus, the results obtained are generally consistent with the
data of other authors on the decrease in the number of such
representatives of GM, as Lactobacillus spp., Bifidobacterium
spp. and Faecalibacterium prausnitzii [10,12,16]. At the same
time, we did not find a number of changes in the composition
of GM, in particular, an increase in the number of bacteria
with which the excessive formation of LPSs and TMAO is
associated, and which were detected in some works of other
authors in patients with AH [3,6,12].

Conclusion.

In patients with AH (residents of Ukraine), significant
disturbance of the quantitative characteristics of GM were
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established in comparison with practically healthy individuals:
a significant decrease in the number of Lactobacillus spp.,
Bifidobacterium spp. and Faecalibacterium prausnitzii.
Taking into account the available data on the involvement of
Lactobacillus spp., Bifidobacterium spp. and Faecalibacterium
prausnitzii not only in the maintenance of normal morpho-
functional parameters of the colon, but also in the regulation of
BP, a significant deficiency of these components of GM found
in the work in patients with AH can play an important role in the
pathogenesis of hypertension.

Conflicts of interest. authors have no conflict of interest to
declare.
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SUMMARY

QUANTITATIVE CHARACTERISTICS OF GUT
MICROBIOTA IN PATIENTS WITH ARTERIAL
HYPERTENSION

Koval S.M.!, Snihurska 1.0.!, Yushko K.O.!, Mysnychenko
0.V.}, Lytvynova O.M.?

!GI “L. T. Malaya Therapy National Institute of the NAMS of
Ukraine”, Kharkiv, Ukraine.

’National University of Pharmacy, Kharkiv, Ukraine.

Aim. The aim of the work is to study the quantitative
characteristics of gut microbiota (GM) in patients with arterial
hypertension AH - residents of Ukraine in comparison with
practically healthy individuals.

Materials and methods. 36 patients with AH stage
I, 2-3 degrees against the background of normal body
weight were examined. The control group consisted of 20
apparently healthy individuals. The examination included
standard clinical, laboratory and instrumental methods. For
determination of the quantitative composition of GM were used
the method of polymerase chain reaction with hybridization-
fluorescence detection of results in real time and the test system
"COLONOFLOR-16 (biocenosis)" ("ALFALAB"). Statistical
analysis of the results was carried out by standard methods
using Microsoft Excel 17.0.

Results. The significant changes in GM quantitative
characteristics were found in patients with AH (resident of
Ukraine) in comparison with healthy individuals: a significant
decrease in the number of Lactobacillus spp., Bifidobacterium
spp. and Faecalibacterium prausnitzii.

Conclusions. The deficiency of Lactobacillus spp.,
Bifidobacterium spp. and Faecalibacterium prausnitzii
in patients with AH - residents of Ukraine may indicate
the important role of GM disorders in the pathogenesis of
hypertension.

Key words: Arterial hypertension, gut microbiota.
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XapbKoB, YKpanHa

Lear wmcciaemoBaHuUs - H3YyYUTHh  KOJIMYECTBEHHBIE
XapaKTEepUCTUKU MHUKpoOnoTs! kuiednnka (MK) y GomnpHBIX
aprepuanbpHOl rumepreHsue (Al) sxkutenelt YKpauHbI B
CPaBHEHHH C MTPAKTHYECKH 30POBBIMH JIUIIAMH.

Marepuan u metoabpl. OOciienoBaHO 36 OOIBHBIX
AT 11 craguu, 2-3 cremeHM ¢ HOpMaJbHOW Maccoil Tena.
KonrponpsHast rpynmna cocrosiia u3 20 mpakTHUECKH 3/JOPOBBIX
qun. OOcnenoBaHNe BKIIIOYAIO CTaHIAPTHBIE KIMHHYECKUE,
nabopaTopHble W WHCTPYMEHTAJIBHBIE  METOJBI. Hns
oIpezieIeH s KoJMuecTBeHHOro coctaBa MK mcronb3oBaimcs:
METOJ MOJIMMEPa3HOl IEMHOI peakunu ¢ THOPHUAN3AIOHHO-
(IryopeceHTHOH IeTeKINeH pe3yIbTaTOB B PeXKUME PETEHOTO
Bpemenn u Tect cucremMa «KOJIOHO®JIOP-16 (6uoueHo3)»
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(«<AJIb®AJIABY). CraTUCTHUECKMH aHanmM3  pe3yJbTaToB

MPOBOAMINA  CTAHAAPTHBIMH ~ METOAAMH C HKCIOJIb30BAHUEM
Microsoft Excel 17.0.
Pe3yabTaTnl. YCTaHOBICHBI CYIIECTBEHHbIE HAPYIICHHS

KOJINUeCTBEHHBIX XapakTeprucTuk MK y 6onbHbIX Al (kuTeneit
VYKpauHbl) B CPAaBHEHUH C MPAKTHYECKH 3OPOBBIMH JIMIIAMHM:
JIOCTOBEPHOE  CHI)KeHUEe KonmdectBa Lactobacillus spp.,
Bifidobacterium spp. n Faecalibacterium prausnitzii.

3akarouenue. BrisiiaeHHsli  y OonbHBIX Al - kuteneit
Yxpaunbl pebunur Lactobacillus spp., Bifidobacterium spp.
u Faecalibacterium prausnitzii MOXET CBHICTEIbCOBATH O
BaXHOM poiu HapymeHuil MK B maToreHese rumnepTeH3HH.

KaioueBsle ciioBa: aprepruanbHas THIIEPTEH3Us, MUKPOOHOTA
KHIIEYHUKA.
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