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INNOVATION TECHNOLOGIES FOR HUMAN
MICROBIOME IMPROVEMENT

Introduction. In recent years, the human microbiome studies have been a relevant direction of biomedical sciences. A
progress in the modern science has enabled to consider the microbiome as an additional human organ. It is involved in
digestion and many other metabolic processes, as well as in maintaining the integrity of epithelial barrier, organizing the
colonization resistance, neutralizing endo- and exogenous toxins, developing and maintaining the immune system and
other physiologic functions; also, it optimizes conditions for normal functioning of the human organism as a whole. Therefore,
maintaining the physiologic state of microbiome at all stages of the human life, from the early life till the extreme old age, has
an enormous importance for promoting good health of population at any age.

Problems. There has been observed an increase in the number of children and adults suffering from diseases associated
with microbiome dysfunctions. Therefore, developing innovative means for microbiome improvement and creation of new
methodologies for their clinical application is an important contribution to maintenance of the public health, treatment and
prevention of many diseases.

Purpose. Developing innovative technologies for human microbiome improvement.

Materials and Methods. Methods for theoretical generalization, microbiological, biochemical and genetic research
methods.

Results. Modern research in the field of human microbial ecology has been generalized. New generation technologies
for producing means of microbiome improvement have been developed. Treatmentregimens have been created for patients
with different profiles.

Conclusions. Innovative biological technologies that provide means of microbiome improvementwith high multifunctional
biotherapeutic efficiency have been created. In particular, new generation multiprobiotics, unique enterosorbent prebiotics,
and complex means of probiotic and sorption therapy have been designed. The results ensure effective means that facilitate
the formation, maintenance, and restoration of healthy microbiome at all stages of human ontogenesis, from the birth to the
extreme old age.

Keywords: microbiome, symbiosis, microbiota, probiotics, enterosorbents, Symbiter, and Symbiogel.

An important problem of modern medicine is | nective tissue, etc.). This has led to revising the
upward dynamics of the number of patients suf- | basic concepts in the field of medical microbio
fering from "diseases of civilization" (cardiovas- | logy and switching from methods of total dest-
cular and oncological diseases, hepatitis, obesity, | ruction of the microflora to the restoration of
diabetes mellitus, gallstones and urolithiasis, al- | natural, harmonious relationships of the human
lergic manifestations, diseases of joints and con- | body with natural microbial populations, which
underlie its microecosystem (microbiome). Dete-
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infants, inappropriate use of pharmaceuticals, es-
pecially antibiotics, environment problems, un-
balanced nutrition, neuro-emotional and physi-
cal stresses and other factors have a material
adverse impact on human microbiome [1—4].

The term "microbiome" was offered in 2001 by
the Nobel Prize winner Joshua Lederberg to de-
scribe the totality of all microbial groups living
in the human body [5]. Today, microbiome is
considered as a special microbial and metabolic
organ in the human body, which performs a wide
range of vital local and system functions that
significantly affect the structural and functio-
nal state of the visceral organs, the immune sys-
tem, and the regulation of vital functions [4—8].

In fact, the human body surface open to the
environment is inhabited by microorganisms
that play an important role in maintaining im-
munity, metabolism and digestion, functioning
of the endocrine and the nervous systems, and
in performing other important functions. Oral ca-
vity, hair, nose and auricles, urogenital tract, skin,
eyes, gastrointestinal tract, and bronchopulmo-
nary system contain their own unique, specific,
microbial complex consisting of special micro-
organisms with various functions. Recently, spe-
cific microbiomes have been detected in placenta,
lungs, and blood, i.e. in the organs that previously
were considered sterile. All local microbiomes
constantly interact with each other and with the
macroorganism thereby forming the single su-
praorganism system [1, 3, 4].

The human microbiome is a specific bioche-
mical reactor in which there occur various reac-
tions catalyzed by numerous enzyme systems of
microbiota. The microbial genome (metagenome)
called also the "second human genome" provides
the macroorganism with additional metabolic
capabilities that greatly enrich its enzyme and
biosynthetic potential. Thus, the microbiome is
an active contributor to the most important phy-
siological functions, in particular, energy homeo-
stasis and metabolism, synthesis of vitamins and
other important nutrients, endocrine signaling,
prevention of colonization by pathogens, immu-

ne function regulation, metabolism of xenobio-
tics, toxins, carcinogens, and other harmful com-
pounds. Most of these functions are closely in-
terrelated with human physiology [4, 7, 9].

Modern metagenome studies have discovered
the versatility of interdependence of human or-
ganism mutualism and symbiotic microbiota. It
has become obvious that the microbiome is a cru-
cially important organ for human life support,
without which it is impossible to maintain the
human organism homeostasis [4, 8, 9].

The formation of microbiome begins long
before the birth of child. This process involves
numerous mechanisms in the mother health, es-
pecially, the state of her microbial system, the
conditions of birth, the form of feeding, and the
environment impact [4, 10, 11].

Preservation and support of physiological mi-
crobial colonization of the basic human body bio-
topes is one of the most important mechanisms of
human organism adaptation to environment con-
ditions, which determines the general state of
health and is a powerful factor for reducing mor-
bidity, disability, and mortality, inasmuch as the
damaged human microbiome is a source of in-
toxication and organism sensitization as well
as an inducer of local and system pathological
processes.

A continuous increase in the number of trig-
ger factors that destabilize the microbiome has
led to a significant spread of diseases associated
with microbiome and immune disorders among
the population of Ukraine. Therefore, an impor-
tant problem of the present day is to stop the fur-
ther destruction of the microbiome status of
Ukrainian population and to improve the health
of children and adults widely using effective pro-
biotics and other means of microbiome recovery.

Recent data suggests that human microbiome
disease not only complicates the course of various
diseases and accelerates their development into a
chronic form, but also reduces the adaptive ca-
pacity and impairs the overall health of the popu-
lation. A wide range of diseases, the etiopatho-
genesis of which is associated with microbiome

ISSN 2409-9066. Sci. innov. 2018, 14(6)



Innovation Technologies for Human Microbiome Improvement

disorders, is caused mainly by the ability of po-
tentially pathogenic microflora to adversely af-
fect the human body [4, 10—15, 25, 29].

An increase in the number of children suffe-
ring from severe microbiome disorders starting
with the early age is a problem of particular
concern. The microflora formation that occurs
during the first year of life, lays the foundation
for supporting the health, normal growth, and
development of the child. At the same time, in
the present-day conditions, the nature of prima-
ry microbial colonization has undergone critical
changes, mainly as a result of deterioration of
the reproductive health of young generation,
an increase in the contingent of women with per-
inatal risk factors, inappropriate medical treat-
ment, etc. [4, 6,7, 10, 11].

Having analyzed the results of studies of the
composition, biological properties, and effects of
symbiotic microflora on the human health one
can be convinced of the fact that any local or sys-
tem function of the macroorganism is realized
with direct or indirect involvement of the micro-
biome [4, 7, 16—18, 25].

The interrelated disorders in the immune and
microbiome homeostasis have been generally rec-
ognized to play a significant, and often determi-
nant, role in the etiopathogenesis of a wide range
of modern diseases. Therefore, comprehensive
treatment schemes for patients with various dis-
eases should ensure the recovery of "friendly" re-
lationships between the macroorganism and the
microbiota.

Despite a significant progress in the study of
human microbiome, many questions concerning
the creation and clinical use of preparations for
its recovery remains controversial. Many active
discussions have led to the formation of certain
opinions on the causal relationships between the
microbiome system and the immune disorders
and the development of a wide range of diseases
associated with dysbiosis, as well as on methods
and preparations for the maintenance and recov-
ery of normal microbiome in patients with vari-
ous diseases. Among the subjects of particularly
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sharp controversy there remains the problem of
species spectrum and biological peculiarities of
microorganisms used in the creation of probiot-
ics, as well as their concentration in preparations.
More and more specialists have emphasized risks
related to wide and uncontrolled use of probiot-
ics containing potentially pathogenic microor-
ganisms (bacilli, enterococci, Escherichia, yeast,
etc.) [4, 12,15, 19, 20, 25].

Therefore, the modernization of probiotic
agents, the improvement of production techno-
logies towards creating innovative products,
the development of new strategies for their cli-
nical use can play an important role in suppor-
ting the health of the population, treating and
preventing many diseases.

For a long time, the authors were developing
theoretical ideas on the human microbiome, in
particular, on its formation in ontogenesis, physi-
ological peculiarities, and mechanisms of the re-
lationship of the most valuable components of
symbiotic microbiota with each other and with
the macroorganism. Also, they were dealing with
practical realization of the results of theoretical
studies on the creation of new generation multi-
component probiotics and enterosorbents, the
organization of their production and introduc-
tion into medicine [1—4, 6,7, 10—16, 19—30].

The long-term theoretical and experimental
studies to optimize approaches to the creation of
new generation probiotics have resulted in the
development of the Symbiter® group multi-pro-
biotics. The emergence of these innovative pre-
parations for microbiome recovery was preceded
by many years of work on the isolation of apa-
thogenic, saccharolytic bacteria that were domi-
nant in the biotopes of people of all ages, the stu-
dy of the properties of these isolates, the selection
of strains with promising probiotic properties
and of improved samples, as well as the creation
on their basis of multifunctional multi-probiotic
groups using specially designed biotechnology.
The breeding strains of the Bifidobacterium,
Lactobacillus, Lactococcus, Streptococcus, and Pro-
pionibacterium genera with a wide range of pro-
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biotic activity, in particular, with a high antag-
onistic activity to pathogenic and potentially
pathogenic microorganisms, as well as with po-
lysaccharide and vitamin synthesis ability and
with natural resistance to antibiotics and diges-
tive tract inhibitors were used as basis.

The results of authors' research have shown
that only with the use of mutualistic microbial
consortia in which symbiont partners are com-
bined with complex trophic, communicative, me-
tabolic, energy, and genetic bonds into an inte-
grated biological structure, there is an additive
effect of microbial components and a maximum
functional activity of microbial group in general.
Due to these features, the probiotic microflora of
the mutualist consortia is capable of dwelling op-
timal ecological niches of the organism and ac-
tively removing foreign microflora therefrom.
This process has been convincingly confirmed by
clinical studies [4, 6, 10, 16, 24, 29, 32—35].

The microbial ecology dysfunction, as a rule, is
accompanied by contamination of the organism
inner environment with toxic compounds of both
exogenous and endogenous origin. Therefore, it is
desirable to include enterosorbents in the regi-
mens for treating patients with microbiome dis-
orders. The most appropriate for treating the mi-
crobiome disorders is the use of sorbents based on
smectite, a clay mineral with proven antiseptic,
anti-inflammatory, and antitoxic properties [4,
16, 31].

Based on the results of long-term research, fun-
damentally new enterosorbents of Symbiogel®
series are sterile gels of fine smectite fraction ha-
ve been developed. Transformation of smectite
into gel enables the use of its most active and
physiologically valuable fraction. The developed
smectite drugs combine the qualities of entero-
sorbents having high ion exchange and adsorp-
tion properties; multi-mineral preparation; cyto-
and muco-protector that has a protective effect
on the mucous membranes of the digestive tract;
indigenous microbiocenoses protector that cre-
ates conditions for the optimization of the com-
position and functions of symbiotic microbiota.

Unlike dry clay preparations, Symbiogel® is a
"living" mineral, the manufacturing technology
of which makes it possible to preserve the most
valuable natural properties of smectite. Symbio-
gel provides a high enveloping ability that allows
the preparation to be freely distributed along the
digestive tract, which enables an effective inter-
action of the mineral with glycoproteins of mucus
and microbial biofilm. It is important that the
smectite gel does not bind bacterial cells, there-
fore it neither disturbs the microbial balance of
the organism nor causes metabolic disorders. The
fine smectite gel does not damage the mucous
membrane. On the contrary, it has enveloping
properties and contributes to the strengthening
of the mucous barrier and microbial biofilm. This
determines the safety and feasibility of using
Symbiogel for treating inflammatory diseases of
the oral cavity and gastrointestinal tract [4, 16,
23, 28].

The establishment of the stimulating effect of
deeply refined glycemic extract on the viability
and probiotic properties of saccharolytic anaer-
obes of Bifidobacterium, Lactobacillus, Lactococ-
cus and Propionibacterium genera has contribu-
ted to the creation of Symbiter® forte, a new
generation of complex preparations for probiotic
sorption therapy. Their high efficiency and prom-
ising properties has been proved by experimental
studies and clinical trials [4, 16, 21].

The history of the use of Symbiter® group
multi-probiotics in clinical practice dates back
to 1993, when the pioneer agent of this group
was introduced into the treatment regimens of
patients.

The first clinical studies of multicomponent
probiotics, which convincingly show their ad-
vantages over other probiotic drugs and the fea-
sibility of further detailed study to expand the
scope of their application have been conducted
at the Institute of Pediatrics, Obstetrics, and
Gynecology of the NAMS of Ukraine. As a result
of further multilateral studies of the clinical ef-
fectiveness of multi-probiotics, a series of opti-
mal patterns of probiotic treatment for patients
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with different profiles has been developed. Since
then, a considerable experience has been gained
in the clinical application of multicomponent
probiotics in the complex treatment of various
diseases in children and adults [4, 6, 7, 1—16,
19—-30, 32—34].

During various clinical trials of multi-probio-
tics, adjustments to microbial consortia have
been made (due to the selection of new bacterial
strains), approaches to the selection of valuable
probiotic bacteria and the multi-symbiosis de-
sign have been modified, and the technology for
microbiome recovery has been improved.

The research results have underlain the deve-
lopment of new medical technologies based on
the recovery of healthy microbiome in the body
and allowed the authors to substantiate and to
confirm the experimental and clinical feasibility
of the creation of multi-probiotics that contain a
broad spectrum of representatives of human phy-
siological microbial symbionts and unique en-
terosorbents with prebiotic properties.

The series of Symbiter® multi-probiotics was
created to provide medicine with effective health-
improving means that contribute to the forma-
tion, maintenance, and recovery of healthy mic-
robiome at all stages of human ontogenesis. This
group of preparations contains several options:
the gynecological multi-probiotics designed to
support and to recover the microbiological health
of women,; the kid multi-probiotics for optimi-
zing the process of formation of physiological
microflora in newborns, for being used in com-
plex treatment of perinatal infections, for preven-
ting and remedying dysbiosis in children under
3 years old; and the multi-probiotics for children
of middle and older age and adults. The use of
multi-probiotics in combination with Symbio-
gel® enterosorbents enhances the effectiveness of
therapy. Currently, medical industry needs such
preparations. At the same time, neither in Ukrai-
ne nor abroad there are analogs of probiotics and
enterosorbents with the mentioned properties.

As a result of various studies of clinical efficacy
of preparations for microbiome recovery, a high
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efficacy of therapy with the use of these prepara-
tions has been proved, and optimal schemes of
probiotic treatment of patients of different pro-
file have been developed.

As long-term experience of the use of Symbi-
ter® group multi-probiotics has shown, the pre-
parations effectively remedy dysfunction of the
gastrointestinal tract [4, 24]. The use of multi-
probiotics as part of complex therapy of patients
with infectious pathology of different etiology
and localization [4, 24, 32], allergy [27], enzymo-
pathies, chronic diseases of the gastrointestinal
tract [24], inflammatory diseases of colon [24],
hepatitis [4, 33], and the central nervous system
disorders [29]; contributes to raising the effec-
tiveness of treatment and facilitates clinical re-
covery. The multi-probiotics are successfully used
in obstetric and gynecological practice for treat-
ing patients with infectious and inflammatory
diseases and remedying dysbiotic disorders in
women, including pregnant ones [4, 30]. Also,
they are used in complex treatment of urogenital
infectious diseases in married couples [24, 34].

The developed preparations are especially wi-
dely used in pediatrics. In particular, the effica-
cy of developed multi-probiotics and enterosor-
bents for the treatment of infectious and somatic
diseases of the gastrointestinal tract, respiratory
and central nervous systems in children of dif-
ferent age groups has been proved with a high
statistical reliability [4, 11, 16, 24, 29, 32].

Thus, the course of Symbiter® multi-probio-
tics has a positive effect on the overall resistance
of the organism of children with frequent respi-
ratory diseases, recurrent bronchitis, as well as
children with rheumatic diseases. The systematic
approach to the use of multi-probiotics from the
first days of life, which has been developed and
implemented for recovering and supporting the
physiological microbiome in children with a risk
of developing pathology, significantly reduces
the incidence rate. It has been shown that child-
ren who administer multi-probiotics according
to the prescribed scheme are 2.3 times less like-
ly to suffer from acute infectious diseases of the
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The Preparations for Microbiome Recovery and Their Characteristics

Product

Composition

Application

Justification

Symbiter acidophilus

Symbiter acidophilus
concentrated

Symbiter M

Symbiter M concentra-

ted

Symbiter 2

Apibact with 2.5% pro-
polis

Apibact with 5% pro-
polis

Symbiter® Forte-M

Symbiter® Forte-M for
kids

Symbiter® Forte gra-
mineous

Symbiter® omega

Biomass of mutualistic symbiosis of 14
strains of probiotic bacteria (at least,
10° living cells per a dose)

Concentrated biomass of mutualistic
symbiosis of 16 strains of probiotic bac-
teria (at least, 10" living cells per a dose)
Biomass of mutualistic symbiosis of 22
strains of probiotic bacteria (at least,
10 living cells per a dose)
Concentrated biomass of mutualistic
symbiosis of 22 strains of probiotic
bacteria (at least, 10* living cells per a
dose)

Concentrated biomass of mutualistic
symbiosis of 25 strains of probiotic
bacteria (at least, 10! living cells per a
dose)

Concentrated biomass of mutualistic
symbiosis of 15 strains of probiotic
bacteria (at least, 10! living cells per a
dose) and propolis extract
Concentrated biomass of mutualistic
symbiosis of 15 strains of probiotic
bacteria (at least, 10! living cells per a
dose) and propolis extract
Concentrated biomass of mutualistic
symbiosis of 17 strains of probiotic
bacteria (at least, 10! living cells per a
dose), smectite, wheat germs

Biomass of mutualistic symbiosis of 13
strains of probiotic bacteria (at least,
10° living cells per a dose), smectite
Concentrated biomass of mutualistic
symbiosis of 17 strains of probiotic
bacteria (at least, 10" living cells per a
dose), smectite, wheat germs

Concentrated biomass of mutualistic
symbiosis of 18 strains of probiotic
bacteria (at least, 10! living cells per a
dose), smectite, wheat germs, linseed
oil, and wheat germ oil

16

Prevention and elimination of mic-
robial and immune disorders in child-
ren under 3 years old, optimization of
the process of primary microbial
formation in young children
Prevention and elimination of mic-
robial and immune disorders in child-
ren above 3 years old and adults
Prevention and elimination of diges-
tive upsets, microbial and immune di-
sorders in children under 3 years old
Prevention and elimination of diges-
tive upsets, microbial and immune
disorders in children over 3 years old
and adults

Vaginal microbiome disorders (bac-
terial vaginosis, mycotic vaginitis),
urogenital infections, prevention and
elimination of microbiome disorders
in pregnant women and antibiotic-
associated dysbiosis of the urogenital
system

Dysbiosis, immunodeficiency, dental
diseases, intoxication, inflammatory
diseases of the mucous membranes

Dysbiosis, immunodeficiency, dental
diseases, intoxication, inflammatory
diseases of the mucous membranes

Dysbiosis, intoxication, functional di-
sorders of the digestive system, ente-
rovirus infections, immunodeficiency,
hypercholesterolemia

Microbiome and immune disorders,
enterovirus infections, metabolic disor-
ders in children from 1 to 3 years old
Dysbiosis, intoxication, functional di-
sorders of the digestive system, en-
terovirus infections, immunodefici-
ency, hypercholesterolemia, metabo-
lic disorders

Cardiovascular diseases, inflammato-
ry diseases of the intestine, colitis,
gastritis, periodontal disease, metab-
olic and immune disorders, allergy,
hypercholesterolemia, obesity, alcohol
intoxication

4,6, 10, 11, 24,
27,32

4,12,19, 22,
24, 217,29, 33

4,13, 27

4,13, 27

4,12, 14, 24, 30

4,24,27, 34,35

4,24,27, 34,35

4,16, 21, 26, 27

4,16, 23, 31
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End

Product Composition Application Justification

Symbiter® forte with | Concentrated biomass of mutualistic | Dysbiosis, intoxication, disorders of 4,16

propolis

symbiosis of 15 strains of probiotic bac-
teria (at least, 10" living cells per a
dose), smectite, and propolis extract

mechanisms of antioxidant protec-
tion, immunodeficiency, dental di-
seases, viral infections, intoxication,

Symbiogel 5% sterile gel of smectite

Symbiogel omega
and wheat germs

Symbiogel with propolis
extract

Kid’s Symbiogel

5% sterile gel of smectite

Kid’s Symbiogel omega
wheat germs

5% sterile gel of smectite, linseed oil,

5% sterile gel of smectite, propolis

5% sterile gel of smectite, linseed oil,

inflammatory diseases of the mucous

membranes

4,16, 21, 23,
28, 31

Intoxication, diarrhea, flatulence,

functional disorders of the digestive

system, enterovirus infections, acid-

base balance disorders, hypercholes-

terolemia, obesity

4,16, 23, 28,
29, 31

Cardiovascular diseases, inflamma-
tory diseases of the intestine, colitis,
gastritis, periodontal disease, meta-
bolic and immune disorders, allergy,
hypercholesterolemia, obesity, alco-
hol intoxication

Infections of various etiologies, im- | 4, 16, 23, 28
mune disorders, dental diseases, vio-
lation of mechanisms of antioxidant
defense, inflammation of mucous
membranes

Intoxication, diarrhea, flatulence, | 4,16, 23,28
functional disorders of the digestive
system, enterovirus infections in
children from 6 months old
Inflammatory diseases of the intesti- 4,16,23
ne and oral cavity, intoxication, di-
arrhea, flatulence, functional disor-
ders of the organs of the digestive
system, enterovirus infections in
children from 6 months old

gastrointestinal tract and the respiratory sys-
tem, 2.1 times rarer have allergic manifestations
and 3.6 times less often need treatment at hos-
pital [4, 35].

The introduction of Symbiter® preparations
to the system of preconceptional preparation of
women and to the complex of treatment of uro-
genital infectious diseases in married couples
creates favorable conditions in the physiological
microenvironment for smooth gestation course,
enhances the resistance of pregnant woman or-
ganism to infection, and stimulates adequate im-
mune response [4, 34].
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The advantage of multi-probiotics and ente-
rosorbents that have a positive effect on the hu-
man body as a whole and on its individual organs
and systems, is absolute safety; they have neither
side effects nor acquired tolerance in the case
of long-term use; improve the human organism
condition without the use of potent drugs.

The creation of multi-probiotics and prebio-
tic enterosorbents has enabled to provide the
medical industry with effective health-improving
preparations that contribute to the formation,
maintenance, and recovery of healthy microbio-
me system at all stages of human ontogenesis,
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from birth to elderly age. A high efficacy of multi-
probiotics and enterosorbents has been estab-
lished by numerical studies [4, 6, 10, 12, 13, 16,
21, 23, 26, 27, 29, 32, 35] and justified their
approval as prophylactic and therapeutic agents
aiming at normalizing the microbiome and reme-
dying pathological processes.

The Symbiter® preparations are successfully
used in maternity hospitals to optimize the pro-
cess of primary microbiome formation in new-
borns, to prevent the development of primary im-
munity and microbiome disorders, as well as to
prevent and to treat perinatal infectious diseases
[4, 10, 11].

The developed health-improving means have
been manufactured at O.D. Prolisok national re-
search and production company that is special-
ized in the development and production of new
generation multi-probiotics and enterosorbents.

Today, 12 types of multi-probiotics and 5 ty-
pes of enterosorbents are manufactured (see Tab-
le below). A wide range of developed prepara-
tions greatly simplifies the choice of scheme for
effective microbiome therapy depending on the
patient’s age, the type and the severity of di-
sease.

Thus, authors’ long-term research has resulted
in creating innovative biological technologies to
manufacture preparations for microbiome reco-
very with a high multifunctional bio-therapeutic
efficacy. Wellness products that have no analogs
in Ukraine and abroad have been developed.

Using the phenomenon of biological cross-
simulation, it is possible to introduce a broad
range of physiologically valuable bacteria in the
form of stable multi-component symbiosis that
is an active producer of vitamins, antioxidants,
bacteriocins, immunomodulatory exopolysacc-
harides, and antimutagens. The created new gen-
eration of multi-probiotics are a living biomass

of physiological microorganisms, the basis of
which are biologically active cells of bifidobac-
teria, lactobacillus, lactococci, and propionic
acid bacteria introduced into exopolysacchari-
de matrix.

The establishment of the stimulating effect of
finely cleaned smectite gel on the viability and
probiotic properties of saccharolytic anaerobes of
the Bifidobacterium, Lactobacillus, Lactococcus,
and Propionibacterium genera has contributed
to the development of a method for rational
combination of the properties of probiotic mul-
ti-symbiosis and smectite gel and to the creation
of unique enterosorbents, prebiotics, and com-
plex preparations for probiotic sorption therapy.

The research implementation has enabled to
realize one of the pharmaceutical tasks, i.e. to
provide the medical industry with effective means
for the formation, maintenance, and recovery of
healthy microbiome at all stages of human onto-
genesis, from birth to elderly age.

The created multi-probiotics have a wide ran-
ge of biotherapeutic activity, contain the most
physiological microflora that is maximally safe
for the human body, promote the effective reme-
dy of microbiome disorders and pathological
processes in the human body.

A widespread introduction of new generation
multi-probiotics and enterosorbents into practi-
ce has a significant medical and social effect due
to reducing the cost of existing prophylactic and
therapeutic agents and patient treatment as com-
pared with the use of foreign counterparts.

The research results have been protected by 59
patents for inventions and utility models and pre-
sented in 160 scholarly research articles, 5 mono-
graphs, 3 manuals, and 10 methodological recom-
mendations. On this subject, 17 research works
have been carried out, 3 doctoral and 7 candidate
theses have been defended.
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THHOBAIIIMHI TEXHOJIOTTI O3/I0POBJEHHA MIKPOBIOMY JIOANHI

Beryn. Ha chorogsi akryajibHUM Ta [MEPCIEKTUBHUM HAIPSMKOM GIOMEINYHOI HAYKU CTAJ0 BUBYEHHS MiKpOOioMy
sonuan. CydyacHi HAyKOBI JIOCATHEHHSI JI03BOJISIIOTH PO3TJISIIATH MIKPOOIOM SIK JI0JIaTKOBUIT OPraH JIJAUHY, SIKUH, TPUii-
MAIOUN aKTHBHY YYacTb y TPAaBJIEHH], YHCIEHHUX MeTaboIuHNX MPOTecax, MmATPUMIL IiTicHOCTI emiTemianbHoro Gap’epy,
(hopmyBaHHI KOJIOHI3aITHOI PE3NCTEHTHOCTI, 3HENTKO/’)KEHHI €H/10- i1 eK30TeHHUX TOKCHHIB, PO3BUTKY Ta IiTPUMIL
iIMYHHOI cucTeMu i Hu31M iHIMX (iziosoriyHnx (GyHKILii, ONTUMI3y€e YMOBH J1Jisi HOPMAJIbHOTO (DYHKI[IOHYBaHHS OPTaHi3aMy
JIOUHY B 1iiomy. ToMy migrpuMka (hizioJoriyHOro cTany MiKpoOiOMy HPOTSITOM KUTTSI JIFOAUHY, IOYUHAIOYM 3 PAHHBOTO
JMTUHCTBA 1 710 TIMOOKOI CTAPOCTI, MAE CYTTEBE 3HAUECHHSI JJIsI TIOJIIIIIEHHS 3[0POB’sI HACEJIEHHS YCiX BIKOBUX KaTeropiil.

IIpoGaemaTuka. 3Bakatoun Ha 301IbIIEHHS YMCEAbHOCTI [iTell Ta TOPOCIIKX, IO CTPAKAAITH XBOPOOAMU, acoIiioBa-
HUMU 3 HOPYIIEHHSAME MiKPOOiOMY, 3HAUHY POJIb Yy IATPUMAHHI 3/[0POB’sl HACEJIEHHS], JIiKyBaHHi i1 ipodinakTuii Gararbox
3aXBOPIOBAHb MOJKE BI[IrPaTH CTBOPEHHSI IHHOBAIIIIHUX 3aC06IB 03/10POBJIEHHS MIKPOGIOMY Ta pO3p0OOKa HOBUX CTpATEriit
X KJIIHIYHOTO BUKOPUCTAHHS.

Mera. Po3poOka iHHOBALIITHUX TEXHOJIOTIN 03[0POBJIEHHS MIKPOOIOMY JIFOIMHU.

Marepiaiu it MeToau. 3aCTOCOBAHO METO/M TEOPETUUYHOIO y3araJbHEHHs, MiKpo6iooTiuHi, 60XiMiuHI Ta TeHeTHYHI
METO/U JIOCTI/IKEeHHA.

Pesyabratu. Y3araabHeHO CydacHUiT PiBeHb HAYKOBUX JOCSITHEHD Y Taxy3i MikpoOHOI ekoJrorii sioanau. Po3pobieHo
HOBY TeHepallil0 TEXHOJIOTIH BUTOTOBJIEHHS 3ac00iB 030POBJIEHHS MIKPOOIOMY Ta CXeMU JIKYBaHHS XBOPUX PI3HOIO MPO-
(imo 3 iX BUKOPUCTAHHSM.

Bucnosku. CTBOpeHO iHHOBaILiiiHI 6ioI0riuHI TeXHOJIOT, 1[0 3a0e31eYyTh OTPUMAHHS 3aCO0IB 03/10POBJIEHHS MiK-
pobioMy 3 BHCOKOI HGararoyHKIOHATIBHOK OioTepaeBTuYHOK eeKTUBHICTIO. 30KpeMa, po3pobJieH] MyIbTUIpoOioTHKI
HOBOTO MOKOJIIHHS, YHIKaJIbHI eHTepOCcOPOEHTU-TIPEOIOTUKU Ta KOMIUIEKCHI 3acobu 1pobioTuuno-copOuiiinoi teparii. Pe-
3YJIBTATH 3yMOBJIIOIOTH 3a0€3IIeUeHHs] MEJIUYHOI Taly3i e(heKTUBHIUME 3ac00aMU, 110 CHPUSAIOTH (POPMYBAHHIO, MIATPUMIL Ta
BiJIHOBJIEHHIO 3/[0POBOrO MiKPOGIOMY Ha BCIX CTaisIX OHTOr€He3Y JIIOIMHU: Bijl HAPOKEHHS 10 OXHUJIOTO BIKY.

Kurwowuoei croea: mikpobiom, cumbios, mikpobiora, npobiotuku, enrepocopbertu, «Cumbiteps, «Cumbioreiby.
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MHHOBAIIMOHHBIE TEXHOJIOITNN O34OPOBJIEHNVA MUKPOEMOMA YEJIOBEKA

Bsenenue. Cerojiis akTyaabHbIM U TIEPCIEKTUBHBIM HATIPABJICHIEM OGUOMEMITMHCKON HAYKH CTAJIO U3yYeHUe MUKPO-
6uoma yenoBeka. CoBpeMEHHBIE HAYYHbBIC JOCTUKEHUS MO3BOJISIIOT PACCMATPUBATE MUKPOOMOM KaK JIOTIOJHUTEIbHBII Op-
raH 4eJoBeKa, KOTOPbIH, aKTMBHO YYaCTBYsI B MUIIEBAPEHUU, MHOTOYUCACHHBIX METaBOIMYECKUX TIPOLECCAX, MOIIEPKKE
HEJIOCTHOCTH AIMUTEIUAIBHOTO Gapbepa, GOPMUPOBAHUN KOJIOHUIANMOHHON PE3UCTEHTHOCTH, 00E3BPEKUBAHUY CHIIO- U
9K30T€HHBIX TOKCUHOB, Pa3BUTHU M MOJJIEPKKEe MMMYHHOI CHCTEMBI U psijie APYTUX (HU3NOJOTNIeCKUX (YHKINI, ONTH-
MU3UPYET YCJIOBUS UL HOPMaJIbHOTO (DYHKIIMOHNPOBAHUS OpraHu3Ma yesoBeka B 1esioM. [loatomy noazepskanue usmo-
JIOTHYECKOTO COCTOSTHUSL MUKPOOMOMA Ha BCEX HTalax JKU3HU YeJOBEKA, HAUMHAsI ¢ PAHHETrO JeTCTBA U JI0 TIyGOKOM cTa-
POCTH, IMeeT CYIIEeCTBEHHOE 3HAUCHHUE JIJIST YITyUIIEeHUsT 37I0POBbsI HACEJIEHNUST BCEX BO3PACTHBIX KATETOPHIL.

IIpoGaemaTuka. B cBsi3u ¢ yBesmyeHneM YA JIeTell U B3POCJBIX, KOTOPBIE CTPAIAIOT GOJIE3HSIMI, ACCOIMUPYEMbIMH
€ HAPYIIEHUSIME MUKPOOHOMa, GOJIBINYIO POJIb ISt MOJIEPHKKH 30POBbsI HACECICHUS, JICUEHHsI 1 MTPOMUIAKTUKE MHOTUX
3a60JIeBaHUIT MOJKET CBITPATh CO3/[AHIE MHHOBAIIMOHHBIX CPEICTB O3/[0POBJICHUS MUKPOOHOMa U pa3paboTKa HOBBIX CTpa-
TETHii NX KIMHUIECKOTO UCIIOIB30BAHII.

Ieas. PazpaboTka MHHOBAIIMOHHBIX TEXHOJIOTUIT O3/[0POBJICHUS MUKPOOUOMA YEJIOBEKA.

Matepuassi 1 MeTobl. VICronb30BaHbl METO/BI TEOPETHYECKOTO 0600IIEeH ST, MUKPOOHOIOTHYCCKUE, ONOXUMUYECKUE
1 TEHETUYECKIEe METO/IBI NCCIIEIOBAHNSI.

Pesyabrarbl. O6001IeH COBPEMEHHBIIT YPOBEHb HAYYHBIX JOCTUKEHUIT B 00JACTH MUKPOOHON KOJIOTUH YeOBEKA.
Paspaborarbl TEXHOJIOTHU CPEICTB 030POBJIEHISI MUKPOOHOMA HOBOI TeHEPAIMI M CXEMBI JIEYEHHSI C MX HCIOJIb30BaHUEM
y OOJIBHBIX PA3HOTO MPOMUIISL.

Bsisozpi. Co3jiatbl MHHOBAIIMOHHbBIE GUOTIOTHYECKIE TEXHOJIOTHH, KOTOPbIE 06ECTIeYrBAIOT TTOJTyYeHUE CPEJICTB 03/10-
POBJIEHUST MEKPOOOMa € BBICOKOI M MHOTO(DYHKITHOHAIBHO O1OTEpaneBTHIecKoil ahekTuBHOCTHIO. B acTHOCTH, co3/1a-
HBI MYJIBTUIIPOOUOTHKY HOBOTO TOKOJIEHUsI, YHUKAIbHbIE SHTEPOCOPOEHTHI-MPEOHOTUKN M KOMILIEKCHBIE CPECTBA IPO-
6uOTHKO-cOPOIMOHHON Tepanuu. PedynbraTel 06ycaaBauBaioT obecredeHne MeANIMHCKON oTpaciu ahHeKTHBHBIMU
CPEICTBAMH, KOTOPBIE CIIOCOOCTBYIOT (hOPMUPOBAHUIO, MOJIEPIKKE U BOCCTAHOBJIECHHIO 3/[0POBOTO MUKPOGHOMA Ha BCEX CTa-
JIUSIX OHTOTEHE3a YeI0BEeKa: OT POKICHUS 10 TIIyOOKOIT CTapOCTH.

Knwueevie cao6a: MUKpoObHoM, cuMOMO3, MUKPOONOTA, TIPOOMOTHKH, 9HTEPOCOPOEnTDI, « CuMbuTep», «CuMOnoresn».
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