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Pesome

Hanbonee paHHAA KOppeKUMsA NoBeAeHYeCKNX paKTOPOB PUCKA XPOHMYECKMX HEMHPEKLMOHHbIX 3ab0/1eBaHMI NO3BONUT CHU3UTbL MOKasaTenun
npex/eBpeMeHHOM CMePTHOCTM HaceneHna. B HacToAllee BpeMA HeA0CTaTOYHO M3yYeHa B3aMMOCBA3b U3MEHEHHOro CreKTpa MUKPO®IOPbI K1-
WeYHWUKa NpU pas/IMyHbIX NMoKasaTenax cybonTuManbHOro craTyca 30poBbs U MHAEKCa Macchl Tena. HaxoaAach B cOCTOAHUM Cy6ONTUManbHOro
cTaTyca 3/,0pOBbf, NaLMeHTbl CYATAIOT Cebs 340POBbIMU U A/IMTE/IbHO He 0bpallaloTCa K Bpayy, YTO 3aTpyAHAeT peannsaLunto paHHUX npodunak-
TUYECKNX MEPONPUATUIA Y JaHHON rpynnbl nauneHToB. Llens. OnpeaennTb KaueCTBEHHbIV M KOIMYECTBEHHbI COCTaB MUKPO(IOPbI KMLLEYHUKA 0
1 yepes 1 MecsL, NoC/e NprueMa MeTanpebrUoTUHECKOro KOMMNEKCA, COAEPXKALLEro NLeBble BOIOKHA (MHY/IMH) 1 onMrocaxapuabl (0MrodpyKTo-
3y), y aM6ynaTopHbIX MaLMeHToB, MMeoLMX NoBeAeHYecKre GaKTOPbl pUCKa XPOHUYECKUX HEMHPEKLMOHHDBIX 3a60/1eBaHunii. MaTepuasnbl u MeTo-
Abl. MpoBegeHo obcnefoBaHMe aMbyIaTOPHbIX MaLUEHTOB (114 yen.: 36 MYXU4UH, 78 }eHLmMH B Bo3pacTe oT 18 go 72 ner). MNpoBegeHo obcnepo-
BaHWe, BK/IIOYAIOLLee Paccnpoc C ATaNN3MPOBAHHbLIM aKTUBHbBIM CBOPOM ano6 (B TOM YMC/e C MOMOLLbLIO MEXAYHAPOAHOrO onpocHuka SHSQ-25)
1 aHaMHe3a U1 TuaTeNbHbll GU3MKanbHbIA OCMOTP C aHTPOMOMETPUYECKMM uccaegoBaHneM. Metogom MALDI-ToF Macc-cnekTpomeTpum onpege-
NeHbl CTeneHb MUKPOBMOTUYECKNX HapYLUEHWIA, CTPYKTYPa MUKPO(IOPbI KULLIEYHMKA C UAEHTUOUKALMEN BbiAeIEHHBIX U3 $eKasnii MUKpoopra-
HM3MOB A0 NpMeMa 1 Noc/e npreMa Kypca MeTanpebruoTMHecKoro KoMrnaeKkca npu pasinyHbIX NoKasaTensax cybonTuManbHOro ctatyca U MHAeKca
Maccobl Tena. PesyabTaTthl. [TonyyeHbl HOBble AaHHble O 6UOLeHO3e KULLI@YHMKA NaLMeHTOB, CHUTAIOWMX cebA 340POBbIMU, NPU Pa3IUYHbBIX YPOBHAX
cybonTuManbHoro crartyca. [1py nprMeHeHUN MeTanpebUoTUYHECKOrO KOMI/IEKCA, COAEPIKALLEro MHYINH U OIMTOPPYKTO3Y, O6HapYKEHO yayu-

LlieHne cocrtaBa MI/IKqu)ﬂOPbI KULWEeYHMKA 3a CHET CHUXKeHUA 4aCTOoTbl BblAENEHNA FrpaMOTpuULaTeIbHbIX MUKPOOPraHM3MoB (MEAI/IaHa cTeneHun
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o6cemeHeHHocTu: ot 0,45 (0,3-0,98) ao 0,3 (0,21-0,7) npu HU3KMX NoKasaTenax cybonTumanbHoro cratyca u ot 0,5(0,7-1,7) go 0,31(0,2-1,3)
MpU BbICOKMX), U MOBBILEHWNA YaCTOThI BbIAENEHNA SHTEPOKOKKOB (MeamaHa cTeneHn o6ceMeHeHHocTu: oT 5,58 (4,16-7,0) go 6,3 (4,8-7,8) npu
HM3KMX NMoKasaTesifax CybonTuManbHoOro cratyca u ot 4,5 (2,8-6,3) a0 5,1 (3,8-6,4) npu BbICOKVIX). 3akntoveHue. /lokasaHa 3Ha4MMOCTb U3YyYeHNA
MUKPOBUOTNYECKOrO KOMM/IEKCA KULLEYHMKA MPW MOBbILIEHUN NOoKa3aTesielt cybonTUMasibHOro CTaTyca 340POBbs U MHAEKCA MacChl Tena y naym-
€HTOB, CYMTaIOLNX ce6 30pPOBbIMM, HTO NO3BO/IMT MPOBOAUTL Hanbosiee paHHee BbiIBNEHWE U PaLMOHa/bHYIO UHAUBUAYaNbHYIO NPOPUNAKTUKY
XPOHUYECKUX HEMHPEKLIMOHHBIX 3a60/1€BaHU.

KnroyeBbie cn10Ba: memanpebuomuku, pakmopsl pucka 3a6osnesaHull, MUKPOBUOYEHO3 KUWEYHUKA

KoH}pMKT nHtepecos

ABTOpr 3aABAAKOT, YTO AaHHaA pa60Ta, eé TeMa, npeaMeT U cogepxaHue He 3aTparuBaloT KOHKYPUPYHOLWNX UHTEPeCOoB

BbnarogapHocTtu

ABTOpbI BblpaXatoT 61aroapHOCTb BpayaM 06LLeil NPaKTUKKN MeayupexaeHnii Camapckolt obaactu

McTouHnKkmn puHaHcmpoBaHus

ABTOpr 3aABAAIOT 06 OTCYTCTBUN ¢MHaHCI/IpOBaHMFI npu nposejeHnn nccnenosaHna

Cratba nonyyera 02.02.2021r.
MpuHaTa Kk ny6ankauyum 21.04.2021r.

Ana umTnpoBaHUA: Kpeinosa U.A., Kynaes B.W., JiamuH A.B. MUKPOBKOIOTMYECKASA XAPAKTEPUCTUKA BUOLIEHO3A KMLIEYHMKA AMBY-
NATOPHbIX MALMEHTOB, MMEIOLLIMX NMOBEAEHYECKUE GAKTOPbI PUCKA XPOHUYECKUX HEMHOEKLIMOHHBIX 3ABO/IEBAHUIA. Apxueb
BHYTpeHHel MeguumHbl. 2021; 11(3): 217-224. DOI: 10.20514/2226-6704-2021-11-3-217-224

Abstract

The earliest correction of behavioral risk factors for chronic non-communicable diseases will reduce the rates of premature mortality of the
population. Currently, the relationship between the altered spectrum of intestinal microflora in various indicators of suboptimal health status
and body mass index is not sufficiently studied. When they are in a state of suboptimal health status, patients consider themselves healthy
and do not go to the doctor for a long time, which makes it difficult to implement early preventive measures in this group of patients. Goal.
To determine the qualitative and quantitative composition of the intestinal microflora before and 1 month after taking a metaprebiotic complex
containing dietary fiber (inulin) and oligosaccharides (oligofructose) in outpatient patients who consider themselves healthy, have behavioral
risk factors for chronic non-communicable diseases or chronic non-communicable diseases in remission, and/or do not consult a doctor within
the last 3 months. Materials and methods. Outpatient patients were examined (114 people: 36 men, 78 women aged 18 to 72 years). A survey
was conducted, including a detailed active collection of complaints (including using the international SHSQ-25 questionnaire) and anamnesis,
as well as a thorough physical examination with an anthropometric study. Using the MALDI-ToF mass spectrometry method, the degree of
microbiotic disorders, the structure of the intestinal microflora was determined with the identification of microorganisms isolated from feces
before and after taking the course of the metaprebiotic complex with various indicators of suboptimal status and body mass index. Results. New
data were obtained on the intestinal biocenosis of patients who consider themselves healthy at different levels of suboptimal status. When using
a metaprebiotic complex containing inulin and oligofructose, an improvement in the composition of the intestinal microflora was found due to
a decrease in the frequency of release of conditionally pathogenic enterobacteria and other gram-negative microorganisms (median degree of
contamination: from 0.45 (0.3-0.98) to 0.3(0.21-0.7) at low suboptimal status and from 0.5(0.7-1.7) to 0.31 (0.2-1.3) at high) and increase the
frequency of enterococcal excretion (median degree of contamination: from 5,58 (4,16-7,0) to 6,3 (4,8-7,8) at low suboptimal status and from ot
4,5(2,8-6,3) to 5,1(3,8-6,4) at high). Conclusion. The importance of studying the microbiotic complex of the intestine in increasing the indicators
of suboptimal health status and body mass index in patients who consider themselves healthy is proved, which will allow for the earliest detection

and rational individual prevention of chronic non-communicable diseases.
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Introduction

Socially significant chronic noncommunicable dis-
eases (CNCDs) lead in the structure of morbidity, early
disability and premature mortality in Russia and other
developed countries [1]. Socially significant CNCDs
include cardiovascular (hypertensive disease, myocar-
dial infarction, stroke) and gastrointestinal diseases
(gastric ulcer, pancreatitis, hepatitis, dysbiosis, dys-
function of small and large intestines), oncological,
neuropsychiatric, respiratory and metabolic diseases
(atherosclerosis, overweight, obesity) [1]. They are
caused by the following risk factors (RF): unhealthy
lifestyles, economic hardships and an adverse envi-
ronment [2]. Many RF of CNCDs are interrelated and
enhance each other, increasing the likelihood of these
diseases [3]. The relationship between the altered spec-
trum of the species and the quantitative composition
of gut microbiota with RF of CNCDs was proved [4-6].
Various representatives of normal microflora actively
and steadily interact with a body, and changes in their
composition are often secondary and reflect changes in
the balance of microbiocenosis. Disorders of gut micro-
biota are manifested by an imbalance of the quantita-
tive and qualitative composition of normal microflora
that creates conditions for the excessive development
of micromycetes, opportunistic and pathogenic flora
[7]. These changes induce and support a «pro-inflam-
matory» environment, which is typical for pathological
processes at the preclinical stage of diseases [3, 5]; they
are manifested by the suboptimal health status (SHS)
and cause functional dyspepsia and other diseases [8].
Patients with SHS consider themselves healthy and do
not seek medical attention [9].

Early diagnosis and reversal of gut microbiota
changes can be an additional tool to improve the qual-
ity of life of outpatients at the preclinical stage of dis-
ease. Probiotic agents (containing bifidobacteria and
lactobacilli) were found not effective enough to correct
microflora [10, 11]; not more than 0.0001% of probiotic
microorganisms survive in the gastrointestinal tract of
animals, and no more than 0.000000008% of lactoba-
cilli survive in the human gastrointestinal tract [12].
The competition for the nutritious substrate between
probiotic bacteria and their microbiota was proved,
especially when prescribing drugs without consider-
ing the features of its species composition [13, 14].
Prescribing probiotics after treatment of patients with
antibiotics does not always contribute to the restora-
tion of their microbiota; sometimes, it even impedes
it [15]; this may be due to the strain specificity of the
species of microorganisms in the ecosystem of a par-
ticular patient. A more effective method for correcting
gut microbiota disorders is the creation of a favorable
environment for their habitation and good nutrition,

using substances containing exometabolites (calcium
lactate) and fruit polysaccharides (inulin and oligo-
fructose) that are a growth medium.

This article presents the results of a dynamic study
of the qualitative and quantitative composition of gut
microbiota (culture) of outpatients who consider them-
selves healthy when using a meta-prebiotic complex
(MPC) containing dietary fiber (inulin) and oligosac-
charides (oligofructose) (STIM Lax, OOO V-MIN+,
Russia).

Objective

To determine the qualitative and quantitative com-
position of gut microbiota one month before and after
taking meta-prebiotic complex containing dietary
fiber (inulin) and oligosaccharides (oligofructose), in
outpatients with behavioral risk factors for chronic
noncommunicable diseases.

Material and Methods

The study included the following outpatients:
114 individuals (36 male, 78 females aged 18 to
72 years). Inclusion criteria: patients who consider
themselves healthy and/or who have not visited a phy-
sician during the last three months, who have behav-
ioral RF of socially significant CNCDs or socially sig-
nificant CNCDs in remission, who came to the clinic
for any reason and/or were invited by the attending
general practitioner for a routine examination. Exclu-
sion criteria: clinically significant health disorders
(acute diseases, acute CNCDs or decompensated con-
ditions associated with CNCDs, infectious or onco-
logical diseases) and/or visiting a physician during
the last three months. In accordance with the Helsinki
Declaration (1975, 1983, 1989), the participants were
acquainted with the objectives and general provisions
of the study and signed voluntary informed consent
for this study. The Bioethics Committee of the Samara
State Medical University (protocol No. 200 of May 22,
2019) approved the study protocol.

A routine clinical examination was performed,
which included detailed questioning with active gath-
ering of complaints (also using the SHSQ-25 inter-
national questionnaire) [9] and medical history, and
thorough physical examination with anthropometric
measures (measurement of height, body weight, waist
circumference and hip circumference). BMI and waist/
hip ratio were calculated for all patients depending on
gender, age and suboptimal health status. Other RF of
CNCDs were not taken into consideration in this part
of the study. In order to identify and evaluate the rela-
tionship between RF of CNCDs and present functional
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diseases of the gastrointestinal tract that are not cur-
rently considered in the prevention of CNCDs, the
species composition of the gut microbiota was defined
with the identification of microorganisms isolated
from feces using MALDI-ToF mass spectrometry. Two
to three grams of feces were delivered to the laboratory
in a sterile vial with no preservative within two hours of
sampling. Culturing was carried out using an extended
list of artificial nutrient media under aerobic and
anaerobic conditions. Primary isolation of the material
was carried out on 5% blood agar, bismuth-sulfite agar,
SS agar, selective medium for the isolation of obligate
anaerobic microorganisms, universal chromogenic
medium, mannitol agar, medium for selective isola-
tion of clostridia, lactobacilli, bifidobacteria, Saburo
medium (HiMedia, India). Anaerobic conditions were
created using gas generating pouches (Anaerogaz,
Russia). Cultures were identified using a Microflex
LT device (Bruker Daltonik GmbH, Germany). The
study group included «conditionally healthy» patients
with suboptimal health status. The comparison group
included «conditionally healthy» patients with no sub-
optimal health status. The extent of microbiotic dis-
orders was determined [«Protocol of Patient Manage-
ment. Intestinal Dysbiosis» OST 91500.11.0004-2003];
relative values (presence or absence) were compared
for particular groups of microorganisms for 1 g of
intestinal contents, as well as microbial diversity in
patients with low and high suboptimal health status
depending on the duration of MPC intake. The speci-
fied parameters were determined before taking MPC
and in 78 individuals one month after the course (with
a dose of three tablets per day for two months) of MPC.
Depending on the duration of intake of the meta-pre-
biotic STIM Lax complex, patients were divided into
three groups: group 1, 61 subjects with full course
of MPC (two months), group 2, 32 subjects with an
incomplete course (from 1 to 2 months), and group
3, 21 subjects with a course of less than one month.
The duration of IPC intake was in accordance with the
desire of the patients. Partial or complete refusal to take
MPC was associated with the following reasons: feeling
of well-being (patients considered themselves healthy);
active social life and unwillingness to visit outpatient
clinics, change lifestyle and take drugs; economic rea-
sons. The parameters of suboptimal health status were
calculated (SHS: total score of SHSQ-25 equal to 13 or
more indicated a suboptimal health status that requires
further examination of the patient) [9] and body mass
index (BMI according to the formula: body weight, in
kg/height, in m?; obesity grade was assessed according
to WHO criteria, 1997); quantitative parameters of gut
microbiota diversity and its microbial load. Statistical
analysis was carried out using Microsoft Office Excel

2010 and Statistica 13.3 software package (Statsoft,
USA) with an assessment of the normality of distribu-
tion. The required number of observations was calcu-
lated by the following formula: N = t*x 0?/ A%, where
N is the number of observations, t is the confidence
coefficient depending on the given level of probability
(p = 95%) of the final result, o is the standard devia-
tion, and A is the margin of error. The normality of
distribution was checked using the Shapiro-Wilk test;
differences between groups were evaluated using non-
parametric analysis (Mann-Whitney, Kruskal-Wallis
tests) at a significance level of p < 0.05. This clinical
study was consistent with the principles of the Law on
the Circulation of Medicines No. 61, of April 12, 2010,
and the principles of Good Clinical Practice.

Results

Table 1 presents general characteristics of patients.
In accordance with the goals and objectives of the
study, BMI and waist/hip ratio were calculated for the
entire cohort of patients depending on their gender and
age. Other RF of CNCDs were not taken into consid-
eration in this part of the study. A high BMI was more
often observed in women than in men (39 individuals,
34.1% and 14 individuals, 12.3%, respectively), along
with high suboptimal health status (women with high
SHS — 33 individuals, 28.9%; women with low SHS —
19 individuals, 16.7%). There were no significant dif-
ferences in the groups according to the waist/hip ratio.
It is known that the better the person’s well-being,
the lower the value of suboptimal health status deter-
mined by the SHSQ-25 scale. A significant proportion
of patients (65 patients, 57.0%) who considered them-
selves healthy had high suboptimal health status values
and were part of the observation group. Patients with
high suboptimal health status values were older and
had high BMI (p <0.05).

Parameters of the microbial load in the studied
groups of patients are presented in Table 2. An initial
examination of the patients revealed a reduced quan-
titative composition of the populations of microor-
ganisms. When comparing the microbial composition
before and after taking MPC, depending on the sub-
optimal status, significant differences were found in
the groups of gram-negative flora, represented by non-
enzymatic gram-negative bacteria and enterococci.

Data on differences in microbial diversity in groups
of patients depending on the duration of MPC intake
(Table 3) were obtained; the data did not depend on
parameters of suboptimal health status. As early as the
diagnosis stage, patients could be divided into three
groups comparable in clinical characteristics: patients
fully complying with the physician’s recommendations;
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Table 1. General characteristics of patients

SHS n=114* Overweight n=114*
Comparison Observation
group, group,
Sign SHS <13 SHS >13 Reliability** <24,9 25,0 Reliability ™
Mean + Std Mean + Std n=61 n=53
n=49 n=65
(Me(IQR)) (Me(IQR))
42,0 46,1 e 47,0 43,5
:f:l(:de(IQR)) (25,3-47,4) (34,4-62,7) z:(z)l ’;(5)’3 (31-57) (35-57) 2=3,3; p=0,007
= n=49 n=65 P=5 n=61 n=53
42,5 48,0 41,0 45,6
ﬁ/[_a;;age (Me(IQR)) (32,0-58,0) (29,0-52,1) 2=3,8; p=0,028 (31,0-47,0) (33,0-48,0) 2=0,71; p>0,05
B n=30 n=32 n=48 n=14
35,1 44,0 e 38,5 432 o
r:‘;’;‘e" age (Me(IQR)) (23,0-49,0) (38,5-56,5) 1:3’333; (30,0-48,0) (24,0-51,0) Z_‘g’g:;
= n=19 n=33 p=0 n=13 n=39 P=5
o 0,85 094 _ 0,83 093 .
nw_a;;t'hlp ratio in men (Me(IQR)) (0,83-0,92) (0,91-0,96) .- (;‘(‘).6’0_’ Lo (0:80-0.87) (090095 _ (;‘(‘)f)’o_’l 0
= n=30 n=32 =%%P=h n=48 n=14 =%%P=h
0,77 0,82 0,75 0,95
<t -hio ratio MelI , , —0.0; \ , —0.0;
nw_asl;t ip ratio in women (Me(IQR)) - /" o) (0,79-0,91) . (;’ of) 0 Lo (0,67-0,79) (0.88-0.99) (;’ of) 0 Lo
- n=19 n=33 =H%P=l n=13 n=39 =H%P=h
Note:

*n — number of observations

**u — the Mann-Whitney test; z — the number of standard deviations from the average value of the data point; p- the level of statistical significance

Table 2. Microbial composition (median degree of contamination) before and after taking Mc*, depending on the

suboptimal status

ITpnsnak/
Attribute

Bcero/
Total
n=114 (100%)*

I'pynna cpaBHennsa /
Comparison group, SHS <13
n=49 (43,0%)

I'pynna naénopgenus /
Observation group, SHS =13
n=65 (57,0%)

lo mpuema MIIK/ ITocne npuema MIIK/
Before taking Mc** After taking Mc**
Mean + Std (Me(IQR)) | Mean + Std (Me(IQR))

o mpuema MIIK/ Ilocne mpuema MITK/
Before taking Mc** After taking Mc**
Mean + Std (Me(IQR)) | Mean + Std (Me(IQR))

Bifidobacteria p>0,05** 3,1(2,8-3,89) 3,4 (3,1-3,9) 3,0 (2,6-3,3) 3,23 (2,5-3,34)
Lactobacilli p>0,05 5,3 (4,8-5,6) 5,8 (5,4-6,7) 5,5 (4,8-5,4) 5,6 (5,2-6,1)
Lactic acid streptococcus p>0,05 0,1 (0,05-0,11) 0,12 (0,06-0,14) 0,08 (0,05-0,1) 0,06 (0,04-0,09)
Clostridium p>0,05 0,09 (0,03-0,1) 0,2 (0,1-0,5) 0,4(0,2-0,45) 0,6(0,4-0,9)
Escherichia p>0,05 4,1(3,3-4,3) 5,2(3,4-6,1) 4,6(4,1-5,2) 5,3(3,9-5,4)
Opportunistic flora p>0,05 0,8 (0,56-1,7) 0,6 (0,4-1,2) 0,9 (0,6-1,84) 0,8 (0,5-1,4)
Gram-negative flora p<0,05 0,45 (0,3-0,98) 0,3 (0,21-0,7) 0,5(0,7-1,7) 0,31(0,2-1,3)
Staphylococcus aureus p>0,05 0,3(0,15-0,45) 0,0 0,54(0,3-0,9) 0,0
Other staphylococci p>0,05 0,2(0,0-1,1) 0,3(0,0-0,05) 0,1(0,0-1,3) 0,2(0,1-0,9)
Enterococci p<0,05 5,58(4,16-7,0) 6,3(4,81-7,79) 4,5(2,75-6,25) 5,1(3,75-6,44)
Yeast p>0,05 0,4(0,0-0,81) 0,3(0,0-0,5) 0,7(0,0-1,4) 0,4(0,0-1,36)
Mold fungi p>0,05 0,2(0,0-0,43) 0,0 0,31(0,0-0,81) 0,0

Note:

*n — number of observations
**Mc — Metaprebiotics complex

*p — the level of statistical significance
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Table 3. Microbial diversity of intestinal biocenosis depending on the duration of Mc* intake

Before taking Mc* n=114** After taking Mc* n=114** Reliability***
Indicator Group 1. Group Group Group 1. Group Group Group 1. Group Group
n=26 2n=28 3n=60 n=26 2n=28 3n=60 n=26 2n=28 3n=60
x:r:li'gi;”" sity 7,8 91 9,2 8,1 9,45 9,78 2=0,1; =473 2=4,12;
(7,2-8,8) (8,5-9,4) 7,3-9,6 (7,2-9,1) (8,5-9,73)  (8,62-11,3) =0,93 =0,042 =0,003
(Me(IQR)) ( ) ( p p P
Note:
*Mc — Metaprebiotics complex
**n — number of observations
**#* 7 — the number of standard deviations from the average value of the data point; p — the level of statistical significance
Table 4. Differences in suboptimal status indicators before and after the course intake of Mc*
SHS mo xypca MIIK/ SHS mocne kypca MITK/
H;I:;P Z:;a/ SHS before the Mc course SHS after the Mc course H(I’::i?:b?l):‘)flb/
group Mean + Std (Me(IQR)) Mean + Std (Me(IQR)) ¥
All patients n=114 19,3 (10,8-25,6) 11,2 (7,4-16,9) p <0,0001
Women n=78 19,1 (11,4-25,8) 11,8 (8,3-17,1) p <0,0001
Men n=36 13,5 (5,9-19,7) 9,2 (7,7-14,2) p=0,0004
Patients under 30 years of age n=22 14,8 (9,6-17,3) 11,2 (8,7-14,6) p=0,0052
Patients over 30 years of age n=91 19,5 (14,3-22,4) 11,6 (10,9-19,8) p <0,0001
Receiving Mc less than 1 month n=22 14,9 (12,5-16,8) 14,6 (12,1-16,4) p=0,23**
Receiving MC from 1 month to 2 months n=30 18,6 (12,7-23,4) 12,1 (8,2-15,9) p <0,0001
Admission of Mc full course (2 months) n=61 17,9 (11,8-26,1) 9,7 (6,7-13,9) p <0,0001

*Mc — Metaprebiotics complex
** no significant difference
*** p — the level of statistical significance

patients partially following the recommendations, and
patients not following the recommendations for vari-
ous reasons. For patients who took the full course of
MPC, improved microbiological parameters lasted
even after the completion of the course.

Differences in the parameters of suboptimal health
status before and after the course of MPC are presented
in Table 4. Significant differences in all groups of
patients were revealed: the general parameter of subop-
timal health status decreased in all age groups, which
indicates an improvement in the health parameters of
the subjects. At the same time, the best values were
obtained with the full course of MPC in two months.

Discussion

Mortality from CNCDs can be at least halved via
the early diagnosis, identification and correction of
individually significant behavioral RF [1-3] on an out-
patient basis. A significant group (57%) of patients who
were invited by the physician who considered them-
selves healthy and/or did not visit the physician had
RF of CNCDs and had suboptimal health status. It was
proven that increased body weight is one of the most

important RFs of CNCDs that increase the probability
of metabolic syndrome [2, 3]. Numerous studies proved
the impact of changes in the quantitative and qualita-
tive composition of gut microbiota on the utilization
of nutrients and protection against aggressive environ-
mental effects by increasing or reducing the risks of
metabolic syndrome and comorbid pathology [4-6].
Many (45.6%) patients in our study had a high BMI
with altered quantitative and qualitative parameters of
gut microbiota. The studies showed that the composi-
tion of the gut microbiota can play a critical role in the
development of obesity [4-6], and the microbiological
phenomenon of dysbiosis is the initial stage of many
concomitant diseases, which aggravates the course of
the main pathological process [15]. There are contra-
dictory reports about the relationship between group
differences in the structure of the gut microbiota (for
example, the presence of Bacteroidetes and Firmicutes)
and the BMI of the host. However, taxonomic profiles
have different patterns for obese and thin patients
[4-6]. Our study found differences in the microbiotic
status of outpatients depending on their body weight
and the presence of suboptimal health status, as well
as differences between normal gut microbiota and
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the accepted standards. The total number of micro-
organisms in excess of 107 (R. V. Epstein-Litvak, F. L.
Vilshanskaya, 1970) or more than 10® (V. M. Bonda-
renko et al., 1995) is considered the reference range for
intestinal flora. Most of our patients (57%) with sub-
optimal health status, according to these criteria, were
characterized by insufficient total microflora (less than
107). MPC helped obtain positive results of the correc-
tion of intestinal biocenosis and improve the param-
eters of suboptimal health status.

Conclusion

The results revealed qualitative and quantitative
changes in the gut microbiota of outpatients who
consider themselves healthy and/or have not visited
a physician in the last three months. The hypothesis
about the possible role of the gut microbiota in the
regulation of human gene expression (including genes
associated with lipid metabolism, obesity and inflam-
mation) enabled to conduct studies that revealed the
participation of microbiota in the pathogenesis and
sanogenesis of major noncommunicable human dis-
eases [16]. The above data proved the relationship
between differences in the microbiota composition of
outpatients and their body weight and the presence of
suboptimal health status. This determines the need
for the earliest possible individual evaluation of gut
microbiota during active screening for RF of CNCDs
and the need to determine the criteria of microbiota
changes in patients with socially significant CNCDs.
The importance of developing up-to-date guidelines
for gut microbiota evaluation is discussed in litera-
ture [16]. The representativeness of the sample of par-
ticipants suggests that such standards are especially
relevant for the category of patients with suboptimal
health status. Our study proved the importance of the
full course of MPC for the long-term maintenance of
a high population level of normal microflora in cases
of microbiome disorders as part of the complex cor-
rection of behavioral risk factors associated with sub-
optimal health status, which will prevent obesity and
associated diseases in this category of patients.

Bknap aBTOpOB:

Bce aBTOpbI BHEC/IM CyILLeCTBEHHBIV BK/1a/ B MOATOTOBKY paboThl, MPO4/In
1 0406pnan GuHaNbHYIO BEpCUIo CTaTbu nepes nybavKaLumeit u cornac-
Hbl Ha OTBETCTBEHHOCTb 3a BCe aCMeKTbl paboThl.

Kpbinoea U.A. (ORCID ID: https://orcid.org/ 0000-0003-1757-0774):
KOHLLeNuMaA 1 An3alH nccnepoBanus, c6op 1 ctatuctuyeckas obpaboTka
MaTepuana, HanmncaHve TeKcTa CTaTby, peAlakTMpOBaHKe, NepeBoj pesto-
Me Ha aHr/IMACKWI A3bIK, pa3MellieHe CTaTbK Ha caiiTe XypHana
Kynaee B./. (ORCID ID: https://orcid.org/ 0000-0003-2639-0003):

KoHUuenuuAa un AVI3aVIH nccneaoBaHna, peakTMpoBaHMe TeKCTa CTaTbn

Namun A.B. (ORCID ID: https://orcid.org/0000-0002-5905-1895):

KOHLLeNuMA 1 An3aiiH uccieposanus, c6op n obpaboTka MaTepuana, Ha-

nucaHne TeKCTa CTaTbU, peAaKTUpOBaHMe.

Authors' contributions:

All authors made a significant contribution to the preparation of the

work, read and approved the final version of the article before publication

and agree to take responsibility for all aspects of work
Krylova I.LA. (ORCID ID: https://orcid.org/0000-0003-1757-0774):

research concept a d design, data collection and statistical data

processing, writing article, article editing, translation of the resume in

English, placing an article on the journal site.

Kupaev V.I. (ORCID ID: https://orcid.org/0000-0003-2639-0003):
concept and design of study, editing of the test article

Ljamin A.V. (ORCID ID: https://orcid.org/ 0000-0002-5905-1895):

research concept and design, data collection and processing, writing

article, article editing.

Cnucok nautepatypsl/ References:

1.

Global Health Estimates 2015: Deaths by cause, age, sex, by country
and by region, 2000-2015. Geneva: World Health Organization;
2016. [Electronic resource]. URL: https://www.who.int/healthinfo/
global_burden_disease/estimates/en. (date of the application:

27 Jan 2021)

Bbananosa FO.A., KoHuesas A.B., LLlanbHoea C.A. u ap. PacnpocTpa-
HEHHOCTb NOBeJEHYECKUX GAKTOPOB PUCKA CEPAEUHO-COCYAUCTBIX
3ab0/1eBaHNIA B POCCUICKON MOMYALMM MO pe3ynbTaTaM uccne-
poanuna ICCE. MNpopunaktnyeckas megnumnna. 2014; 5: 42-52.
doi:10.15829/1728-8800-2014-6-4-11.

Balanova Ju.A., Koncevaja A.V., Shal'nova S.A. i dr. Prevalence

of behavioral risk factors for cardiovascular diseases in the

Russian population according to the results of the ESSE study.

The Russian Journal of Preventive Medicine. 2014; 5: 42-52.
doi:10.15829/1728-8800-2014-6-4-11. [In Russian].

Kastorini C.M., Milionis H.J., Esposito K. et al. The effect of
Mediterranean diet on metabolic syndrome and its components:

A metaanalysis of 50 studies and 534,906 individuals. JACC. 2017;
57:1299-313. doi:10.1016/j.jacc.2010.09.073.

Tsai Y.T., Cheng P.C., Pan T.M. Anti-obesity effects of gut microbiota
are associated with lactic acid bacteria. Microbiol Biotechnol. 2014;
98(1): 1-10. doi:10.1007/s00253-013-5346-3.

Greenblum S., Turnbaugh P.J., Borenstein E. Metagenomic systems
biology of the human gut microbiome reveals topological shifts
associated with obesity and inflammatory bowel disease. Proc Natl
Acad Sci U S A. 2012; 109: 594. doi:10.1073/pnas.1116053109.
Zupancic ML, Cantarel BL, Liu Z et al. Analysis of the gut microbiota
in the old order Amish and its relation to the metabolic syndrome.
PLoS One. 2012; 7(8):e43052. doi:10.1371/journal.pone.0043052
Amunosa A.U., Abaynnaesa I [l., TymbaToBa 3.9. u gp.

DBO/IIOLMA Pa3BUTUA HAYKN OT MUKPOGMOTHI U MUKPOGMO-

Ma — K MeTab0/10My, OT TPO6UOTUKOB — K MeTabUOTUKaM.
Bonpocbl npakTuyeckoii neguatpuu. 2017; 2(12): 47-57. doi:
10.20953/1817-7646-2017-2-47-57.

223



224

ORIGINAL ARTICLE

The Russian Archives of Internal Medicine @ Ne 3 e 2021

10.

1.

12.

Aminova A.l,, Abdullaeva G.D., Gumbatova Z.F. i dr. Evolution of
the development of science from microbiota and microbiome —
to the metabolome, from probiotics — to metabiotics. 2017;
2(12): 47-57. doi: 10.20953/1817-7646-2017-2-47-57.

[In Russian].

Bruno G, Zaccari P, Rocco G et al. Proton pump inhibitors and
dysbiosis: Current knowledge and aspects to be clarified. World

] Gastroenterol. 2019; 25(22): 2706-2719. doi:10.3748/wjg.v25.
i22.2706.

Wei Wang, Yu-Xiang Yan. Suboptimal Health: a new health
dimension for translational medicine. Clinical and translational
medicine. 2012; 1(28): 2-6. doi:10.1186/2001-1326-1-28.

Health Estimates 2015: Deaths by cause, age, sex, by country and
by region, 2000-2015. Geneva: World Health Organization; 2016.
URL: https://www.who.int/healthinfo/global_burden_disease/
estimates_regional_2000_2015/en. (date of the application:

27 Jan 2021)

Zmora N, Zilberman-Schapira G, Suez ] et al. Personalized Gut
Mucosal Colonization Resistance to Empiric Probiotics Is Associated
with Unique Host and Microbiome Features. Cell. 2018; 6(174):
1388-1405. doi: 10.1016/j.cell.2018.08.041.

Suez J, Zmora N, Zilberman-Schapira G et al. Post-Antibiotic Gut
Mucosal Microbiome Reconstitution Is Impaired by Probiotics
and Improved by Autologous FMT. Cell. 2018; 6(174): 1406-1423.
doi:10.1016/j.cell.2018.08.047.

13.

Japmos U.B., YnyepuH W.1O., Moropenbckuii U.M. n ap. Boikusae-
MOCTb MUKPOOPraHU3MOB MPOGMOTMKOB B XKeNyA04HO-KUILIEYHOM
TPaKTe 3KCMepUMEHTaNbHbIX XUBOTHbIX. XKypHan uHdekToNornu.
2012; 1(4): 68-74. d0i:10.22625/2072-6732-2012-4-1-68-74
Darmov I.V., Chicherin I.Ju., Pogorel'skij I.P. i dr. Survival of probiotic
microorganisms in the gastrointestinal tract of experimental
animals. Zhurnal infektologii. 2012; 1(4): 68-74. d0i:10.22625/207 2-
6732-2012-4-1-68-74. [In Russian].

. Yuyepun W.1O., Moropensckuii W.I., lynaosckux U.I. v ap.

CpaBHUTe/IbHAs OLI€HKA BbIXKMBAEMOCTU U MPUIKUBAEMOCTU NPO-
6MOTUYECKMX MUKPOOPraHW3MOB NPU TPAH3UTE MO KEeY[04HO-
KMLWEYHOMY TPaKTY SKCNepUMEHTa/bHbIX UBOTHBIX U Nt0Ael-
Ao6pososbLeB. MiHbeKumoHHbIe 601e3Hu. 2016; 3(14): 37-48.
doi:10.20953/1729-9225-2016-3-37-48.

Chicherin I.Ju., Pogorel'skij I.P., Lundovskih |.G. i dr. Comparative
assessment of the survival and survival rate of probiotic
microorganisms during transit through the gastrointestinal tract
of experimental animals and human volunteers. Infectious disease.
2016; 3(14): 37-48. doi:10.20953/1729-9225-2016-3-37-48.

[In Russian].

Abbasi J. Are Probiotics Money Down the Toilet? Or Worse? JAMA.
2019; 321(7): 633-635. doi: 10.1001/jama.2018.20798.

. Carbonero F. Human epigenetics and microbiome: the potential for

arevolution in both research areas by integrative studies. Future
Sci OA. 2017; 3(3): FSO207. doi: 10.4155/fsoa 2017-0046.




