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DC-IMMUNOTHERAPY IN COMPLEX TREATMENT
OF EARLY HIGH AGGRESSIV BREAST CANCER

Abstract: A method of anti-relapse autoimmunotherapy with antigen-specific dendritic cells was
developed for patients with a primary highly aggressive Breast Cancer (BC). It is established that the
proliferation of antigen-specific CD3 + T-cell lymphocytes with intracellular cytokine production
evaluates the immunological efficacy of the treatment. The S-year recurrence-free survival of patients
with early aggressive cancer in clinical trials of the Method was approaching the overall S-year survival
of patients with early BC by Cancer — Registry, that indicates the effectiveness of the method in the
complex treatment.

Keywords: dendritic cells, early biologically agressive Breast Cancer, specificimmune response,
duration of a non-recurring period.

Breast cancer (BC) is the most common malig-  detection and systemic treatment of BC is explained
nant neoplasm in women in industrialized countries. by the steady increase in the number of cases in all
The development of numerous projects for the early  countries, an average of 1, 2% per year [1].




Section 1. Clinical Medicine

The wide screening of BC and subsequent sys-
temic therapy helped to identify early forms of ma-
lignant process, increase the duration and improve
the quality of life of patients. According to the Be-
larusian Cancer Registry-2017 [2] 73,4% of newly
diagnosed cases of BC belong to the I-II clinical
stage of the disease, with a S-year general survival
rate of 88,2%. But the optimization of treatment
of such patients is a widely discussed problem, as
numerous international studies have established
that 6-30% of such patients after the completion
of primary treatment for a radical program, clini-
cally undiagnosed micrometastases promote the
progression of the malignant process [3].

The different disease-free survival rates of pa-
tients after systemic treatment of the same stage
BC attracted the attention of clinicians to the study
of the molecular biological characteristics of ma-
lignant cells, which contributed to the new ap-
proaches to diagnosis and treatment of tumors [4].

Along-term prospective study conducted in the
Department of Clinical Mammology Belorussian
Cancer Center of N. N. Alexandrov (1999-2008)
revealed a close relationship between disease-free
survival (n = 164) after primary comprehensive
therapy for early breast cancer T1-2NO0-1 G2
and presence of biological aggressiveness of tu-
mors (Plog-rank < 0,0001 - 0,0006). The biological
aggressiveness of tumors was determined by the

imbalance of the proliferative-apoptotic potential
of malignant cells, characterized by high expres-
sion of growth factors against the background of
a pronounced blockade of apoptosis. Highly ag-
gressive tumors were recorded in 10% of patients
with stage I and in 35% of patients with stage II
breast cancer, which implies the introduction of
additional adjuvant therapy in this category of
patients [S]. The performed study allowed to de-
termine the most vulnerable time intervals of pri-
mary disease progression after complex treatment
of patients with breast cancer (BC) of early clinical
stages. It was established that even at the average
degree of histological malignancy of the removed
tumors (stratification by criterion GZ) more than
40% of the first cases of disease progression after
primary radical treatment (over 10 years of obser-
vation) were determined during the 2-3 years of
the postoperative period [6].

New treatment standards introduced since
2004 have reduced the percentage of early disease
returns. But the trend of disease returns towards
the third year after systemic treatment is traced
in the analysis of the recurrence-free survival in
the population group of patients (in the country)
treated for BC T1-2NO-1 (with tumors of vary-
ing degrees of malignancy G) - 75.4 + 1.5% for the
third year of the postoperative period [7].
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Figure 1. The first cases of tumor progressi after primary radical
treatment of breast cancer T, N, .G
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The modern stage of increasing the effectiveness
of complex antitumor therapy is largely associated
with discoveries in the field of molecular biology and
oncoimmunology, the development of innovative
technologies in the diagnosis of malignant process
and the treatment of cancer patients. Identification
of antigenic differences in malignantly transformed
and normal cells is used for the recognition and di-
rected destruction of tumor cells.

The real ways of inducing an immune effect on
a particular tumor are determined, one of which
is Dendritic-Cellular Immunotherapy (DC-IT),
aimed directly at the tumor cells antigens. This treat-
ment involves the creation in the body of a significant
population of specific cytotoxic lymphocytes (CTL)
against antigens of malignant cells. But the specific
activation of CTL occurs only when antigens are
presented to lymphocytes on the surface of antigen-
presenting cells (APCs) in association with HLA
molecules, costimulatory and adhesive molecular
structures. This event is the determining factor in
the directed activation of T cells and the formation
of an effective immune response, including the an-
titumor effect. Dendritic-Cells are the most strong
CTL activators [8; 9].

New biotechnological methods represent the
possibility of obtaining human DC in vitro in suf-
ficiently large amounts from the monocyte-mac-
rophage fraction of the blood to conduct directed
antigen-specific autoimmunotherapy. The primers
of DC can be any antigens highly expressed in tumor
cells against which vaccination is performed. The key
point of directed immunotherapy is the identity of
antigens — DC primers — with antigenic determinants
of malignant cells.

The principle of antitumor immunotherapy with
DC-autovaccines is the cultivation of DC in vitro
from autologous monocyte precursors, their priming
(under laboratory conditions) with antigens identi-
cal to the patient’s tumor antigens, and subsequent
reinjection to the patient in the mode of vaccine
therapy.

The purpose of this study was to determine the
efficacy and safety of using autologous Dendritic
Cells primed with tumor-associated antigens for
anti-relapse immunotherapy of Early High Aggres-
sive Breast Cancer.

Materials and methods: The study includes 2
section:

1) a series of in vitro experiments with blood
samples of aggressive breast cancer patients to study
the effect of mature unprimed and primed DC on
the proliferation of autologous cytotoxic T lympho-
cytes and the production of intracellular cytokines
IL-2, INF-y and TNF (determined by monoclonal
antibodies “Becton Dickinson”, “Beckman-Coulter”,
“Sigma’, on the cytofluorimeter “FACSCalibur” —
USA), characterizing the development of antigen-
specific effect. DC cultures for active specific autoim-
munotherapy were obtained by original technology
(Patent BY12361, LP Titov, AE Goncharov) from
the monocyte-macrophage fraction of peripheral
blood of patients. Control was carried out on the
number of DC, their viability, morphology, im-
munophenotype, microbiological purity. Primers
of the DC were short-chain peptides (synthesized
in the Research Institute of Highly Pure Biological
Preparations, St. Petersburg), similar to the loci most
susceptible to mutations in the DNA-binding do-
main of the suppressor protein p 53 (LLGRNSFEY,
KLCPVQLWYV, YLGSYGFRL, GLAPPQHLIRV),
which was vosoko expressed by cells of distant ma-
lignant tumors.

To monitor the efficacy and safety of dendritic
therapy, the immune status and patients were moni-
tored after the initial complex antitumor therapy of
BC before the initiation of immunotherapy with
primed DC, during and after immunotherapy. The
total number of leukocytes, monocytes; immu-
nophenotype of peripheral blood lymphocytes
(CD3, CD19, CD27, CD4, CDS8, CD25, CD69,
HLA-DR, CD28, CD16, CDS6, TCR-afy, TCR-y3,
CD95); Intracellular cytokines of peripheral blood
lymphocytes (INF-y, TNF, IL-17) after 6 hours of




Section 1. Clinical Medicine

stimulation with FMA, ionomycin and antigenic
complex; antigen-specific T-lymphocytes were de-
tected.

2) Clinical trials of anti-relapse DC-autoimmu-
notherapy approved by the Commission under the
Ministry of Health of the RB are conducted in 22
patients aged 27 to 58 years after the initial complex
treatment for aggressive BC II stage. The selection
of patients for anti-relapse autoimmunotherapy
was performed among 127 patients in accordance
with the results of molecular-biological typing of
tumors removed from them. According to the study
protocol, tumors should be characterized by high
expression of the mutant pS3 protein chosen as an
antigen target for DC vaccine therapy, overexpres-
sion of the Ki-67 proliferation marker, expression
of the major histocompatibility complex molecules
HLA-A2. DC-immunotherapy was carried out on
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Figure 2. Micrograph of primary cultures

In the culture of MDC, as a rule, there are single
lymphocytes (small rounded cells), fibrocytes (ob-
long spindle-shaped cells) that make up no more
than 25% of the number of DCs.

an individual schedule and consisted of 5 courses of
vaccinations (3 and 2 courses) with a three-month
break. For each participant in the clinical trials, an
individual temporary treatment plan has been devel-
oped that is consistent with the collection of blood
and the manufacture of an antitumor vaccine. It was
considered that possible cases of tumor progression
after radical treatment may occur in 2-3 years of the
postoperative period. Taking into account this fact
and the duration of development of immunologi-
cal effect, the most acceptable time to initiate anti-
relapse DC-immunotherapy was 4 months after the
end of 1 systemic treatment.

Results. DC in all the examined samples on the
7th day of cultivation were morphologically homo-
geneous, characterized by stellate cellular forms with
the presence of cytoplasmic processes typical for DC
(Figure 2).
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Figure 3. Immunophenotype of
DC cultivation, increase of 400

In order to control the immunophenotype of
MDC from patients with breast cancer, the expres-
sion of the following molecules was studied: the to-
tal myeloid marker — the molecule of the integrins
family — CD11c, involved in intercellular adhesion;
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a highly specific marker of mature DC - CD83 mol-
ecule; Costimulatory molecule of CD86. All cul-
tures of DC were characterized by a high density of
expression of the studied molecules CD11c, CD86
and CD83, which is confirmed by high rates of their
fluorescence intensity (Fig. 3).

The DC culture was considered to have passed
immunophenotypic control in the presence of a
relative number of DCs expressing the CD11c mol-
ecule — more than 90%, CD86 — more than 90%
and CD83 — more than 50%. To each culture DC
attached analytical passport. In the process of im-
munotherapy, there was no significant change in the
quantitative indices of T-lymphocyte subpopula-
tions, although there is a tendency to decrease the
T-lymphocyte count by decreasing the fraction of
CD3 + TCRap + cells (p < 0.1). The ratio of CD4
/ CD8 cells, which makes it possible to characterize
the state of cellular immunity, did not change during
the immunotherapy (before immunotherapy - 1.4
(1.0-1.7), after therapy - 1.4 (1.0-1.7), P = 0.897
The B-lymphocyte content increased after immu-

notherapy (p = 0.0003). A significant general group
decrease in the content of T-regulatory cells was
revealed after immunotherapy (up to — 4.71 (2.91-
~6.68)%, after — 2.51 (1.89-3.37)%, p = 0.0004),
which indicates the lack of development of immu-
nological tolerance.

T-regulatory cells (T-reg.) having the pheno-
type CD4 + CD25ShighCD127- / lowFoxP3 + are
the main cells of the immunity system with immu-
nosuppressive activity. In the course of the studies,
the median values of T-regulatory cells were 0.062
(0.04-0.087) x 106 / ml before immunotherapy
and 0.047 (0.037-0.059) x 106 / ml (p = 0.03) af-
ter DC-IT [10].

To determine the dynamics of the formation of a
specificimmune response to DC therapy, a determi-
nation by flow cytometry of INF-y-producing CD3
+T cells (antigen-specific cells - ASC) was used after
co-cultivation with a complex antigen. The number
of ASCs was 0.22 (0.06-0.47)% at the beginning of
treatment and 1.11 (0.66—1.58)% after the course of
immunotherapy (p = 0.0001, Fig. 4).
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Figure 4. Analysis of antigen-specific CD3 + INF-y

A -acytogram in the coordinates of CD3 / SSC,
shows the region of CD3 + cells; B — cytogram in

FL1 /FL2 coordinates, expression of INF-y under
the action of FMA (positive control); C — T cells
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spontaneously producing INF-y (negative control);
D - T cells producing INF-vy in response to stimula-
tion with peptides of mutant p 53.

The increase in ASC during immunotherapy was
revealed in 80% of cases [11].

The average number of DCs administered to
patients as a single injection was 5.3 = 3.1 x 10°.
The median amount of DC administered to pa-
tients for the entire course of immunotherapy was
27.0 (21.7-32.3) x 10°. The amount of DC varied,
which is due to different levels of monocytes in the
blood of patients.

The assessment of tolerability and safety of the
applied immunotherapy was carried out based on
the examination of patients and the study of labo-
ratory indicators before the start of therapy, during
and after it. A thorough control of the parameters of
a general analysis of blood, urine and a biochemi-
cal blood test was performed to exclude hepato-,
nephro- and hematotoxic effects of autovaccine.

After immunotherapy, 8 out of 22 patients
(36.4%) noted low and medium intensity skin
itching at the site of DC injection, in § patients —
mild weakness in the healthy mammary gland a
day after the injection, which did not require med-
ical care.

Monitoring of clinical and laboratory status of
patients testified to the absence of negative effects
of multi-stage DC-immunotherapy. There was no
need for additional drug therapy and changing the
schedule of vaccinations, which confirms the safety
of treatment.

Thus, the analysis of clinical observations of pa-
tients in conjunction with the results of a dynamic
laboratory examination showed satisfactory toler-
ability and safety of using autologous monocyte DC
in patients during the initial complex treatment of
aggressive BC early clinical stages.

Analyzing the duration of disease-free postopera-
tive period in patients included in the clinical trials of
the developed method, it is taken into account that
this group is stratified by the criterion of high biolog-

ical aggressiveness of cells of distant tumors, as well
as the T criterion (tumor size 2.0-5.0 cm), which
prognostically has a higher risk of disease progres-
sion compared with the retrospective control group
with an average degree of histological malignancy
(BC T,NO , GZ).

The duration of the disease free period was moni-
tored for 60 months after initial systemic treatment
with the additional application of DC-IT. In this pe-
riod, two patients recorded a return of the disease 39
and 44 months after the initial treatment, and one
patient was diagnosed with BC in the second breast
after 41 months after the initial treatment. Analysis
of the immunograms in two patients did not detect
an increase in ASC, indicating that there was no im-
mune response to DC-IM. This fact indicates that
the absence of an immune response in patients after
DC-IT (the absence of proliferation of ASC with
intracellular cytokine production) can predict the
futility of immunotherapy.

At the same time, a comparative analysis of the
duration of the disease-free period in the study and
control groups showed the effectiveness of the meth-
odused [12].

The results indicate a clear trend of prolongation
of the disease-free period and, thus, an increase in the
overall 3-year and 5-year disease-free survival of pa-
tients with active specific DC-IT (3-year disease-free
survival in the group with DC-IT - 0.954 +0.003%,
in the retrospective group — 0.789 + 0.019%. S-year
disease -free survival (0.840 + 0.021%) in the group
with DC-IT [13; 14].

Conclusion. The study allowed to specify the
details of the developed method of active antigen-
specific DC-autoimmunotherapy for use in clinical
practice.

The method is considered as an additional ele-
ment of an anti-relapse strategy that enhances a spe-
cific antitumor immune response in the treatment of
patients with biologically aggressive early BC. DC-
IT extends the disease-free period in patients at high
risk of disease progression.
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DEVELOPMENT AND EXPERIENCE OF APPLICATION
OF THE MAP OF SUBJECTIVE AND OBJECTIVE
RESEARCH IN THE DIAGNOSTICS AND AT THE STAGES
OF ORTHOPEDIC REHABILITATION OF PATIENTS WITH
CRANIOMANDIBULAR DYSFUNCTION (functional
disorders of the musculoskeletal system)
Abstract: In this article is investigated a systemization and visualization of complaints and symp-

toms characteristic of the patients with craniomandibular dysfunction with the aim of making the
initial diagnosis, planning additional examination methods and orthopedic treatment of patients

with functional disorders of the dentofacial structure.

Keywords: prosthetics, functional disorders, occlusion, occlusion tooth contacts, bruxism, dysfunc-
tional disorder of the masticatory apparatus, deviation or deflection of the mandibular, TM]J area.

Scientific innovation: according to the data pro-
vided by domestic and foreign authors, dysfunc-
tional disorders of the dentofacial structure are one
the most widely spread illnesses among the patients
who come to visit a dentist, and occurs in 31-85%
of all patients. According to the European Headache
Federation, 80% of the population suffers from oc-
casional tension-type headaches, which occur in the
state of general muscle tension, particularly under
stress. One of the signs of tension is unconscious
teeth clenching, which may lead to pathological
teeth clenching, which in turn may provoke the de-
velopment of bruxism and dysfunctional disorders
of the dentofacial structure.

Introduction. Lately, dentistry has been paying
more and more attention to the ways the dentofacial
structure disorders reflect on the general condition

of the patient, his postural status in order to carry out
differential diagnostics based on the complaints of the
patient with such illnesses as dysfunctions of the mus-
cular-skeletal system, the blood vessels of the brain,
the increase or decrease of the intracranial pressure,
hypertension, primary headache etc. This group of
patients requires an additional consultation and treat-
ment of a neurologist, a vertebrologist, an ENT spe-
cialist, a medical psychologist. Quite often patients do
not pay attention to certain symptoms and interpret
them without relating them to the state of chewing.
The majority of them do not suspect that they have
some functional or morphological problems, which
mask the true clinical picture due to the adaptive prop-
erties of abody. Because of this a dentist must analyze
the general condition, correlating it with the existing
dental issues. Diagnosis of hidden pathologies and in-
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forming the patient about them is a primary necessity
of the initial dental check up. Because of this, there
occurred a need to create a medical card of subjec-
tive and objective check up of patients with cranio-
mandibular dysfunction (functional disorders of the
dentofacial structure) as the general medical card of a
dental patient does not meet all the requirements for
reflecting the state of the patient as well as the neces-
sity to prescribe additional check-ups. There are tests
for evaluating the presence of dysfunctional disorders,
e.g. the Hamburg Test (KROGH-POULSENS); ac-
cording to Ahlers M. O,, Jakstat H. A., 2000, the algo-
rithm of this test consists of 6 questions, the positive
answer to which may signify a presence of a dysfunc-
tion. Using this test, we do not have the possibility to
document the complaints, evaluate the clinical pattern
in general. There is also a clinical index of dysfunc-
tional disorders of Helkimo (1974) with the help of
which a number of received points may be analyzed,
but using this method only allows us to evaluate the
severity of the dysfunction.

In our opinion, the most informative method in
initial diagnosing is questionnaire survey of the com-
plaints and symptoms of a patient. Of the existing
content-based questionnaires which reflect the state
of a dental patient Gadzhy Dazhaev’s 2014-2015
may be singled out. It consists of the dental history,
general medical history and the check-up of the pa-
tient. Using this questionnaire allows us to gather
the maximum amount of medical information from
the patient as well as eliminates the necessity to fill
in basic medical documentation and additional data
for related branches of dentistry. CID\Prof. R. Slav-
icek’s questionnaire of initial diagnosis should be
singled out as the most informative one as it allows
the evaluation of the general state of the patient and
to determine dysfunctional disorders of the condilo-
muscular complex as well as to evaluate it with the
help of the occlusal index and to visualize the chronic
toothache and the state of teeth.

We can undoubtedly presuppose that there exists
an ideal questioning algorithm for the evaluation of

the state of a dental patient with the symptoms of
dysfunctional disorders of the dentofacial structure.
However, the necessity to not only gather the medi-
cal information but also to carry this information to
the patient using the terminology that he/she would
understand and be able to visually evaluate his/her
condition made us develop this questionnaire.

Systemization of the subjective and objective
data that signifies the presence of dysfunctional
disorders of the masticatory system are the basis
of the suggested study. The term craniomandibular
dysfunction (CMD) regards the interrelation of the
mandible and the scull base, which may be charac-
teristic of patients with functional disorders as well
as of healthy patients and those with the asymp-
tomatic TMJ. While filling in the card of a cranio-
mandibular patient, the possibility of visualization
of subjective and objective data in the medical card
of the patient is taken into account as the graphic
demonstrations considerably simplifies the per-
ception of the clinic condition both by the doctor
and by the patient. This is important at the stages
of diagnosing and orthopedic rehabilitation of the
patients with the dysfunctional disorder of the mas-
ticatory apparatus. The process itself is influenced
by many factors which are crucial for the result of
the treatment. Such factors include the psycho-
emotional state, domestic problems of the patient,
other people or circumstances that influence the
treatment process, e.g. the tendency of patients to
forget the symptoms they had. Thus, documenta-
tion of complaints, symptoms and clinical stages
of treatment considerably simplifies the dialogue
with the patient, as well as the process of medical
history taking and allows the doctor to understand
the pathologies of the muscular system as well as
structural disorders of the TM]J better.

The medical card for the patients with functional
disorders of the dentofacial structure consists of two
main parts, the subjective and the objective one, and
is filled in during the initial consultation as well as
at every visit in the course of the treatment process.
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The first part (subjective) consists of two tables
with questions and a graphic picture. The first table
contains the criteria that are based on the com-
plaints and symptoms of dysfunctional disorders.
They refer to pain localization, its irradiation, facial
numbness, clicking in the TM]J area and complaints
regarding earache. The table is systemized in such a
way that it minimizes the time spent on collecting
the subjective and objective data as the key com-
plaints may be ticked and their intensity evaluated
on the 1 to S scale.

One of the most important features of the first
table are 3 elements:

1) With the graphic image of localization of pain
from 4 parts of body and head (Figure 1);

Ve T "\\ lr'_‘\l
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2) With the graphic image of pain irradiation
from the area of TMJ, from right and left part of the
body (Figure 2);

[ Q

Figure 2.
3) With the graphic image of zones of numbness
of face (Figure 3).

Figure 3.

In the second table you can see 12 questions, that
can help you to define reason of origin of complaints,
state of a patient and motivation in further treatment
are collected:

1) Did you feel a tiredness in the muscles of face,
in especially the evening or after the protracted con-
versation or reception of meal?

— This question concerns the increase of fatigue
of mussels with hyperfunction.

2) Did you feel lower jaw stiffness in the morn-
ing, after a dream?

— The essence of question consists in presence
of reductions of muscels that results in hypertone
during within sleeping that testifies the presence of
night form of bruxism.

3) Did you notice that, while closing teeth, you
try to find a comfort position of your teeth?

— Dositive answer can testify the presence of pre-
mature contacts, force position of lower jaw.

4) Did you or your nearest ones notice night
teeth grinding?

— Positive answer testifies bruxism.

5) Did you or your nearest ones notice snoring?

— Presence of snoring or sleep apnea gives an op-
portunity to admit the dislocation asphyxia as the
consequence of hypertrophy, hypertone of mastica-
tory mussels or distal position of lower jaw.

6) Do you feel the clench of teeth in the state of
calmness?

— Positive answer testifies the presence of daily
form of bruxism.

7) Have you ever had tracheal intubation?

— During the placement of endotracheal tube,
lots of anesthesiologist try to open widely the
mouth of the patient and as the result we can have
the stretching of articular jaw, injuries of the liga-
ments and lateral pterygoid muscle and also dislo-
cation of TMJ.

8) Have you ever extracted “wisdom teeth”? If
so, when?

— This question is about the paratherapeutic in-
juring of area TMJ.
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9) Have you ever had orthodontic treatment?
When?

— In this question it is important to understand
the role of change of occlusion on disfunction ab-
normalities.

10) Have you ever had the feeling “lump in a
throat”, or complications in pronunciation?

— Positive answer can testify the presence of hy-
pertone and hypertrophy of muscels.

11) Do you consider your state as serious?

— This question shows patient’s interest in fur-
ther treatment.

12) How often are you in the state of stress?

— It is important to understand that stress pro-
vokes the spasm of muscles and it may influence on
the process of treatment.

13) How do you see your emotional state?

— This question it is necessary to offer the next
possible answers:

1. Anxiety is a normal reaction on a stress fac-
tor, but testifies its permanent presence (possible
destructive influence on treatment);

2. Fear appears as the result of stress, that can lead
to thoughtless decisions (causes destructive influ-
ence on treatment) H

3. Anger is the directed aggression against some-
one (causes destructive influence on treatment) ;

4. Irritation as discrepancy of desirable above
the reality, it is necessary to see the threat of dis-
crepancy of imagination of patient to the process
or result of treatment (causes destructive influence
on treatment) ;

5. Calmness - ability of patient to get along with
the stress even in the armchair of dentist (productive
influence on treatment).

The answers on this question are necessary to ex-
amine previously in a context, because negative an-
swer foresees the disparity of absence of stress with
the presence of abovementioned emotions: anxiety,
tear, anger or irritation.

14) Do you need treatment?

— final question that gives an opportunity to es-
timate patient’s perception of the treatment and raise
the level of motivation in the future treatment.

NB! You have to follow the abovementioned se-
quence of questions and their formulation after for
expectation of objective answer by a patient.

An obligatory requirement is to observe the or-
der of the questions and their phrasing in order to
receive an objective answer from the patient.

ZA
agasy
inc.po.
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& >
Trans.
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Figure 4.

The second part (objective) contains a table for
collecting the objective data, such a palpation of the
masticatory muscles as well as the head and neck
muscles, palpation of the TM] in the position of
central occlusion and while moving the mandibular,
auscultation of the TM]J area, distance between the
cutting edges of the maxilla and the mandibular in
the position of maximum mouth opening. Moreover,
the second part includes a picture of head and neck
from the left and right sides (pic. 4) to enable
the visualization of hypertension, hypertrophy,
muscle segmentation, trigger pain points. The
given image allows us to document the localization
of trigger muscle points, to determine muscle
segmentation. Attention should be drawn to the
graphic scheme, which determines the visualization
and documentation of mandibular movements
while opening and closing the moutbh, as it allows
us to document either the deviation or deflection of
the mandibular, excursion of articular heads of the
mandibular while opening and closing the mouth at
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the rotation or translation stage. At the beginning of
filling in the scheme, the symmetry of the lower third
part of the face (pic.5) is visually evaluated, in case
of asymmetry the arrow which corresponds to the
direction of dislocation of the mandibularis coloured.
It will then be necessary to mark the movement of
the crossbite from the position of central occlusion
to the position of maximum mouth opening (at the
stage of mouth opening) either visually or with
the help of a clinical clinometer. After that, using
palpation, the symmetry of articular heads excursion
while opening and closing the mouth is evaluated
and either the sequence or the symmetry of the right
and the left sides is documented in this very scheme.
All the notes in this scheme are taken in the form
of arrows the direction of which corresponds to the
direction of the shift of either the crossbite or of the
articular heads.

Figure 5.

Moreover, the second part contains the card of
functional tooth contacts (Figure 6), which consists
of five schematic images of the upper and the lower
dentitions, each of the five schemes ensures the
possibility to determine the existence of contacts
in various conditions, monitoring of the contacts
is carried out with the help of carbon paper (30
micron), wax occlusiogram: pict.

The centric relation tooth contacts (using
the method of muscle deprogrammers (Pankey,
Amann, Girrbach), the multi-sheet template etc.),
bilateral manipulation (Peter E.Dawson) or the
myostimulation apparatus (TENS);

Centric occlusion tooth contacts (centric rela-
tion or maximum intercuspidation);

Presence of occlusion blocks and hyper balanc-
ing supracontacts during the left-sided mediotrusive
movement on the laterotrusive side;

Presence of occlusion blocks and hyper balanc-
ing supracontacts during the right-sided mediotru-
sive movement on the laterotrusive side;

Presence of occlusion blocks and hyper balanc-
ing supracontacts during the forward movement
(protrusion).

©6 avy);s
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Conclusion: The process of occlusion diagnos-
tics in the articulator and the evaluation of the overall
clinical state of the patient are simplified due to doc-
umentation of complaints, subjective and objective
symptoms, their graphic visualization as well as the
analysis of the gathered data, which in turn allows
the doctor to give a more accurate initial diagnosis.
Using the medical card of a craniomandibular pa-
tient allows us to better see and evaluate the clinical
picture of the patient; the documentation makes it
possible to go back to the discussion of the clinical
picture of the patient at any time as well as to com-
pare the current and the initial state of the patient.
Visualization considerably simplifies the perception
of the clinical picture both for the patient and for the
doctor, thus making the treatment process itself also
easier. Having all these data available, the doctor can
see the necessity of prescribing additional tests and
check-ups in order to make the final diagnosis.
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Ne Main pa rte Right Left
Palpation of the head

1 M.temporalis ant.

2 M.temporalis med.

3 M.temporalis post.

4 M.masseter

5 » M.masseter

6 § M.pterygoideus lateralis

7 § M.pterygoideus lateralis

8 M.mylohyoideus

9 M.digastricus

10 M.sterno-cleido-mastoideus

1 M.trapezius

12 M.occipitalis

13 PAIN

14 8 Forward position of mandibular head

15 Back position of mandibular head

16 = PAIN

17 3 '§ Lig. .terlnporomandibula re

18 |2 Deviation

19 = Deflexion

20 Rotation

21 é Translation

22 8 Right turning

23 Left turning

24 Crepitation

25

Teeth imprints on the tongue

Objective part é

Mouth opening width

* Tp - trigger point; Sg —segmentation; Gt — hypertonus; Gtr — hypertrophy.

Z N
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®

NAME, SURNAME AGE DATE

Diagnostic card of craniomandibular patient

No MAIN PART 6 Vix  ©ntlgnt - On Localization of pain
Describe the intensive from 1 to 5 /5 Tff
1 Headache |
2 When mouth is opened
3 E When mouth is closed
4 £ Pain when the jaw is shifted to the right
5 = S Pain when the jaw is shifted to the left
6 g ® When closing teeth
7 18 ®  Pain in the joint
8 |'® = Earache
9 s Neckache
10 | = Pain behind the head
11 Backache
12 o Crunch in the joint when opening the mouth
S
13 § Crunch in the joint when closing the mouth
O
14 Tinnitus when opening the mouth
15| @ Tinnitus when closing the mouth - -@
16 | & Feeling of fluid in the ears (stuffiness in ear) I:I -~
17 Decreased audibility (feeling) @
Ne MAIN PARTé V/X | Answer/Descriptio
n *
1 Have you ever felt pain in the muscles of the facing the morning or evening?

2 Have you felt lower jaw contraction in the morning after awakening?
3 Have you noticed when you closing teeth you are trying to find a comfortable position?
4 Have you or your closest people noticed night gnashing of teeth?
5
6 Do you feel involuntary closing teeth?
7 Have you ever had trauma, facial surgery, or general anesthesia (intubation)?
8 Have your wisdom tooth been removed? How long ago?
9 Have you been treated by an orthodont? How long ago?
10 | Have you noticed a feeling of having a lump in the throat or difficulties with pronunciation?
11 | Do you think your state of health is serious?
12 | How often you feel stressed?
13 | How do you rate your emotional state recently?
Anxietyo; Fear o; Anger o; Irritation o; Calmness oO.
14 | Do you feel a need for treatment?
Signature of consultant physician Signature of patient
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SCIENTIFIC SUBSTANTIATION OF THE ORGANIZATION OF
THE HEALTH STAGE OF REHABILITATION OF PATIENTS WITH
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Abstract: Improving the effectiveness of rehabilitation of patients with acute myocardial infarc-

tion in medical institutions on the basis of analysis of the quality and effectiveness of its delivery.

Keywords: acute myocardial infarction, rehabilitation, efficiency, sanatorium stage.

Introduction: Diseases of the circulatory sys-
tem, nowadays, are one of the most important pub-
lic health problems in the world and in our country,
among which an important place is occupied by
acute myocardial infarction (AMI). According to the
State Statistics Committee of Russia, only for 4 years
the mortality rate from AMI increased by 12.5%
(Bokeria L. A. 2005). The age-standardized mortal-
ity rates for men of working age from AMI are more
than 8 times higher than for a similar contingent of
the female population of Russia (Bokeria L. A. and
others, 2005). In Kyrgyzstan, CVD occupies the 1
st place in the structure of total mortality. The stan-
dardized death rate from CVD is 53.7 per 100,000
population. The increase in mortality for the years
from 1990 till 2004 in working age was an average
of 16.2%. The maximum increase in mortality was
observed at the age of 30-39 years and amounted
to 19.6% of the CAD.(Mirrahimov V.M.,2012). At

the same time, the total economic losses from dis-
ability in 2008 amounted to more than 17 billion
soms (Kydyralieva R.B., 2012). The increase in the
incidence of CAD in our country is more than 21%
in the last 15 years. The average mortality rate from
CAD in the Central Asian region is 4.2 times higher
than the death rate for the European Union. The
most common cause of death from cardiovascular
disease is acute myocardial infarction (AMI), the
overall mortality rate is about 30% (WHO — World
Health report., 2005).

In this regard, the desire to organize the most
effective medical care for patients with AMI is one
of the urgent tasks of modern healthcare. In our
country, a stage-by-stage rehabilitation of patients
with MI was developed, and among the proposed
stages an important role is assigned to the stage of
medical rehabilitation, during which the process
of physical rehabilitation of patients with myocar-
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dial infarction became widespread. There is a suffi-
cient number of published works on the develop-
ment and organization of rehabilitation of patients
after AMI in the second half of the XX century
(Kochorova L. V., 1981; Romanov A.1., 1985; Niko-
laeva L.F.,, Aronov D. M., 1998; Chasov E.I., 2010;
Gusev A.O., KovalchukV.V,, 2011, GusevA.O,,
2014.), and foreign authors (Koch M., Blumenthal
W.,, 1981; Cassak D., 1984). However, over the past
20-30 years, both diagnostic (coronaroaortography)
and therapeutic (stenting, shunting) methods and
possibilities for patients with AMI have changed
markedly. The organization of inpatient care for the
population (differentiation of bed capacity according
to the degree of intensity of treatment and care and
the restructuring of the hospital bed facility) and the
entire health care system in connection with the in-
troduction of the CMI system have undergone con-
siderable reform. Meanwhile, if clinical aspects of the
rehabilitation of patients with AMI are covered in
many studies (Barbarash R.L. u oth.., 2001; Povo-
rinskiy A.L., SokolovaL.A., 2008; Aronov D.M.
u Ap., 2009; Arutyunov G.P. and oth., 2003, 2009)
and quite extensively are covered in the literature the
issues of disability after the disease of the circula-
tory system (BSC) (Baskakova N.P,, 2006; Maru-
sheva L. G, German S.V,,2010; Domanyanko A.A.,
Nadel R.V,, 2010; Samorodskaya I. V., Fufaev E. N.,
2011), then the organizational issues of rehabilita-
tion of patients after AMI, with modern methods of
diagnosis and intensive treatment of such patients,
the need of the population in inpatient beds after
AMI in the literature is not enough, which deter-
mines the relevance of the chosen research topic.

The aim of the study is to substantiate the need
for medical rehabilitation for patients after acute
myocardial infarction and to develop proposals for
optimizing the work of inpatient departments of
medical rehabilitation of the cardiac profile.

Objectives of the study are:

1. To analyze the statistics of the morbidity of the
population with cardiovascular diseases

2. To present the features of the medical and sta-
tistical characteristics of patients with acute myocar-
dial infarction (AMI) hospitalized in the cardiology
department of the Kyrgyzian Scientific Research
Institute of Balneology and Rehabilitation.

3. Determine the need of the population in
hospital beds for the rehabilitation of patients after
AMI and develop proposals for improving the work
of cardiac sections in a medium-altitude mountains
hospital.

Subject of the study: patients with myocardial in-
farction hospitalized for phased rehabilitation in the
cardiology department of the Kyrgyzian Scientific
Research Institute of Balneology and Rehabilitation.

In the course of the study from 2012 to 2015,
1280 outpatient cards of patients who were on dis-
pensary registration in the Centers of Family Medi-
cine (CFM) Bishkek City, were studied, 148 medical
history of patients who received rehabilitation treat-
ment in the department of cardiology of the Kyrgy-
zian Scientific Research Institute of Balneology and
Rehabilitation, as well as 142 questionnaires for doc-
tors of Centers of Family Medicine (CFM) and the
Kyrgyzian Scientific Research Institute of Balneol-
ogy and Rehabilitation.

The program of rehabilitation measures in-
cluded:

L. Dietary food. Lipid-lowering diet

I1. Basis maintenance medication was conduct-
ed in accordance with international recommenda-
tions and included: antihypertensive, lipid-lowering
and antiplatelet therapy.

I11. Physiotherapy in combination with clima-
totherapy:

1. Morning hygienic gymnastics from 5 to 15
minutes

2. Therapeutic gymnastics was prescribed during
the day in the form of aerobic exercise at a free pace
on the main muscle groups — the neck, back, abdo-
men, limbs starting at S, then gradually adjusted to
10-12 repetitions per procedure. Breathing exercises
and stretching exercises were necessarily included.
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3. Special physical training was conducted on the
cardiorespiratory complex, the company “Schiller” with
computerized ECG and blood pressure monitoring.

4. Walking was also used as a means of physical
training — walking on an even surface from 500 m
gradually to 3 km a day, then later as mastering in the
form of a terrenkur. Assignments were made in free
regime on the territory of the sanatorium and sleep
on the open veranda. Classes were conducted indi-

vidually with a specialist in exercise therapy, taking
into account the individual tolerability of physical
exertion, the severity of the disease and concomitant
pathology.

IV. Psychological rehabilitation was carried
out by a doctor-psychotherapist and was conducted
both individually and in the form of group psycho-
therapy. If necessary, psychopharmacotherapy was
prescribed.

Table 1. — Achieving target levels of risk factors for CAD in patients who
underwent AMI, who were on rehabilitation treatment

Years of observation
No. Risk factors for CAD 2014 2015 2016 (6 months)
Abs. % Abs. % Abs. %

1. Arterial hypertension 14 65,3 21 90,2 18 87,2
2. Smoking 7 41,3 S 40,1 2 54,8
3. Hypercholesterolemia 4 26,7 9 43,8 3 72,5
4. Overweight 10 14,3 6 18,3 4 29,0
S. Dyslipidaemia 9 16,1 8 53,3 3 22,5
6. Impairment of glucose tolerance 6 9,0 11 74,7 6 86,0
7. Diabetes 4 7,1 13 64,7 5 80,0

100%
80%
60%
40%
20%

0%

Specialized cardiologic rehabilitation of patients
with AMI under conditions of mid-range hospital
is more effective than rehabilitation in outpatient
settings in Bishkek, since it allows reaching the target

m Centers of Family Medicine
(CFM)2010-12

W Kyrgyzian Scientific Research
Institute of Balneology and
Rehabilitation 2016

levels of the main risk factors for CAD to a much
greater extent. A phased combination of sanatorium
and outpatient rehabilitation is advisable.
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Practical recommendations:
1. To use the stage of sanatorium rehabilitation 2. Conduct regular monitoring of the quality and

of patients who underwent AMI, in the conditions  effectiveness of rehabilitation care for patients with

of an medium-altitude mountains hospital. AMI in regions and in the country.
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Abstract: In an experiment on white male rats with a model of the metabolic syndrome (MS), a
corrective effect of mineral water (MW) with an increased content of organic substances on metabolic
parameters was established. During the influence of MW, the mass of animals was restored (decreased
to the level of the control group of healthy animals), the glucose level decreased by 38%, the triglyceride
concentration remained elevated, the cholesterol concentration was completely restored. Restoration
of the urinary, ion-regulating and excretory functions of the kidneys is determined. The positive effect
obtained from the use of MB on individual links of pathogenesis, although not fully implemented,
is of a stable nature, which justifies the feasibility of further research. Restoration of the urinary, ion-
regulating and excretory functions of the kidneys is determined. The positive effect obtained from the
use of MW on some links of pathogenesis, although not fully implemented, but has a stable character,
which justifies the feasibility of further research.

Keywords: metabolic syndrome, mineral water with high content of organic substances, correc-

tive effect.
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AnnoTtanusi: B axcriepuMeHTe Ha 6eABIX KPBICAX CAMIJAX C MOAEABIO METAOOAMYECKOTO CHHAPOMA
(MC) ycranoBAeHO KOppeKTUpYyIOIee BAUSHUE MUHEPAAbHOM BoAbI (MB) ¢ TOBbIIEHHBIM COACPIKAHHU-
eM OpraHUYeCKUX BellleCTB Ha MeTaboAanyeckue mapamerpsl. [Top BospericTBrieM MB BoccTaHaBAnBasach
Macca XMBOTHBIX (yMEHBIIAAACh AO YPOBHS KOHTPOABHOI IPYIIIBI 3A0POBBIX )XHBOTHBIX), yPOBEHb
TAIOKO3BI CHUBHACS Ha 38%, KOHIIeHTpallys TPUTANLIEPUAOB OCTaBAAACh ITOBBIIIEHHOM, KOHIIEHTPAIfHs
XOAecTepHHa ObIAA IIOAHOCTBIO BOCCTaHOBAeHA. OIpeaeAeHO BOCCTAHOBAEHHE MOYe00Opa3oBaTeAbHOI,
HOHOPETYAUPYIOIeH U BbIBOASAIIEN QYHKIUI odeK. ] IoAydeHHBIN OAOKUTEABHBIN 3PPeKT OT HC-
noAb3oBaHus MB Ha oTAeAbHbIE 3BeHbSIX ITATOTeHe3a, XOTs 1 He PeaAU30BaH IIOAHOCTDIO, HO HOCHUT
CTaOMABHBII XapaKTep, YTO 0OOCHOBBIBAET LIEAECOOOPAZHOCTD IIPOBEACHISI AAABHEHIINX HCCAEAOBAHHIL.

KaroueBbIe cAOBa: MeTaOOANYECKUIT CHHAPOM, MUHEPAAbHAS BOAA C IIOBBIIIEHHBIM COAEPXKAHUEM
OpraHMYeCKHX BeIjeCTB.

ITporpeccupyromee pacnpocrpaHeHne MeTabo-  CTBe BBI3bIBAET TPeBOry. B HacTosimee BpeMs 9TO
AHMYIECKOT'O CHHAPOMa (MC) B COBpEMEHHOM o61ue— SBACHHE MOXXHO CYHUTATh SHI/IAeMI/IefL AaHHI)IM HE-
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AYTOM CTpapaeT OKOAO 25% B3POCAOTO HaCeAEHUs
Pa3BUTBIX CTPaH [1; 2]. CaeayeT OoTMETUTDH POCT
3aboaeBaeMocTt MC cpepu AeTeil U ITOAPOCTKOB.
Kpurepusimu MC cunTaroTcst abAOMHHAABHOE OXKH-
peHue, TUIIeprAUKeMHUs HaTOIaK, TMIIePTeH3us, TU-
IIepTPHUTAUIIEPUAEMUS], HU3KUH yPOBEHb XOAeCTepHU-
Ha AMTIONPOTEUHOB BBICOKOM MAOTHOCTH [ 3; 4; S].
Hauboaee pacmpocrpaHeHHass U OOIeNnpHHATAS
TOYKA 3pEHHS — BEAYIJasi POAb HHCYAMHOPE3HCTEeHT-
HOCTHU KaK MEXaHH3Ma, 3aITyCKAIOIeTro BeCh Kackaa
MeTabOoAMYeCKH-B3aUMOCBsI3aHbIX HapyineHuit MC
[6]. YaurpiBas Bblen3A0KeHHOE, TOMCK T€pPATeBTH-
JeCKHX BO3MOXXHOCTEH BOCCTAHOBACHIS HAPYIIeHOMN
YYBCTBUTEABHOCTU KACTOK-MMIIEHEN K AEHCTBHIO
HMHCYAMHAQ OCTAaeTCsi HauboAee IepCIeKTUBHBIM
B npeaynipexkaennu u aedenun MC [7; 8].

MC sBAsIeTCSI MHOTOKOMITOHEHTHBIM KOMITAEK-
COM IIATOAOTMYECKUX U3MEeHEHHI, I09TOMY BBIOOD
AACKBATHOM 9KCIIEPUMEHTAABHOMN MOAEAU SIBASIETCS
OCHOBOIIOAATAIOIIUM AASI U3YUEHHS AQHHOTO COCTOSI-
HusL. B cBsA3M € 9THM 0COOBII HHTEpEC IPEACTABASIIOT
9KCIIepUMEHTAAbHbIE HCCACAOBAHMUSA IO MOAEAHPO-
BaHHI0 MC y 5KMBOTHBIX, KOTOPbI€ TIO3BOASIIOT I10-
HSTH IPUYHMHBI Pa3BUTHS 1 porpeccuposanus MC,
a TaKKe MCCAEAOBATDb MOTEHITHAABHbBIE METOADBI €0
NpOQUAAKTUKU U A€YEHU.

B cBsI3M ¢ 9THM cAeAyeT yKa3aTh Ha BO3MOXKHOCTD
U 3¢ PeKTUBHOCTD BOCCTAHABUTEADHON MEAUIIHDI,
B JAaCTHOCTH, IIPUMEHEHHUs HeMeAMKAaMEeHTO3HBIX
crioco60B koppekiuu cocraBasiromux MC ¢ momo-
IO IIPUPOAHUX AedeOHBIX PeCypCOB, K KOTOPBIM
OTHOCATCA MUHepaAbHbie Boabl (MB) [9].

Ieav: MccaepoBatp BansiHne MB «36pyuan-
CKasi» IIPH ee BHYTPeHHeM IpUMeHeHHH Ha IT0Ka3a-
TeAU MeTa0OAN3Ma HEABIX KPBIC C MOAEABIO MeTabo-
AMYECKOTO CHHAPOMA.

Mamepuarvt u memodve: JKCIIEPUMEHT IPO-
BeaeH Ha 40 6eAbIx KpbICax-caMIlax AMHUM Bucrap
ayTOpPeAHOTO pasBeAeHHs], B COOTBETCTBHU C IPABU-
AaMH U TpeOOBaHUSIMH, yCTAHOBACHHBIMU AP EKTHU-
Bor EBpomnerickoro mapaamenra u Cosera EBpomnsr
[10, 11]. Bo Bpems aKCIepHMeHTa KUBOTHBIE CO-

AEP>KaAKCh B CTAHAAPTHBIX AAOOPATOPHBIX YCAOBH-
SIX 9KCIIEPUMEHTAABHOIN OHMOAOTMYECKON KAMHHKE
(BuBapun) I'Y «YxkpHUMMPuK MO3 Vkpaunbi»,
IpU CBOOOAHOM AOCTYTIE K KOPMY U BOAE.

AAUTEAPHOCTD JKCIIEPUMEHTA COCTaBAsiAA 72
cyTok. B HavaAe skcrieprMeHTa BecC SKUBOTHBIX CO-
craBasia 230,0-250,0 r. J)KuBoTHbIe O51AU pa3AeA€HbI
Ha TPI/I FPYHHI)I:

— Irpynna — 16 UHTAKTHBIX KPBIC (KOHTPOAB);

— II'rpynma— 12 xpsIc, y KOTOPBIX 6bIAQ BOCIIPO-
nsBepeHa Mmopeab MC;

— Il rpynma— 12 xpbic, KOTOpbIM Ha pOHE pa3BH-
i MC (3 60 110 72 CyTKM HCCAEAOBaHUSL) POBOAH-
AV BOAHYIO Harpy3Ky ¢pacoOBaHHOM U ACTa3UPOBAaHHOMN
MB «36pyuanckasi>. MB BBOAUAU B IHILEBOA SKH-
BOTHBIX MATKHM 30HAOM C OAMBOH, OAMH Pa3 B CyTKH
12 pneri moapsip, B Ao3e 1% oT Macchl TeAa JKMBOTHOTO,
B BeuepHee Bpems (mpubausuteabto B 17.00), yauTbi-
Bast 0COOEHHOCTH CyTOYHOTO GHOPHUTMA KPBIC.

M3BecTeH psip 9KCIiepUMeHTaAbHbBIX Mopeseir MC
[12], HO Hamu Gbira BhIOpaHa U MOAUPUIMPOBaHA
MOAeAb 0e3 IpHMeHeHUs B paljiOHe Ype3MepHOro
COAEPYKAHHS YKUPOB PACTUTEABHOTO MAY YKUBOTHOTO
IIPOMCXOXKAEGHUS, a TAaKKe MCIIOAb30BAHHUS pPacTBOpa
$pyKTO3BI MEHIITE! KOHIIEHTPAIIUH, YeM B PaCIIPOCTpa-
HeHHbIXMOAeASX (20 man 30% pacTBop GpyTKO3bI). AAs
BocrpousBepeHusI MopeAr MC SKMBOTHBIX COAePKAAT
B TeueHHH 60 CyTOK Ha CTAHAQPTHOM PaLOHe, HO IIPU
3TOM KPBICBI AOTIOAHMTEABHO IoAydaAu 30 T cyxapei u3
6eAoro xAe6a Ha OAHO KMBOTHOE U YIIOTPEOASIAN TOAD-
k0 10% pacTBOp PppyKTO3bI HA AUCTHAMPOBAHHOM BOAE
(B KauecTBe IMUTHEBOM KUAKOCTH) B pexuMe CBOOOAHO-
rO AOCTYTIA K ITOMAKaM. bruoxumMuraeckivu MmeTopamu
B CHIPOBOTKE KPOBHU OIIPEACASIAM YPOBEHb TAIOKO3BI,
COAEPYKAHHEe XOAeCTePUHA, TPUTAUIIEPHUAOB U MapKe-
OB 9HAOTEHHO MHTOKCHKAIIAHU — MCM2 ol MCM28 v
KpeaTHHHHA, MOYeBHHbI 1 MOYeBOH KHCAOTBL. DyHKIM-
OHAABHOE COCTOSIHHUE ITOYEK OI[€HHMBAAU 10 BAUSIHHIO
Ha GYHKIIMIO MOYeo6pa3oBaHus (CKOPOCTb KAYGOUKO-
BOJ (UABTpALIH, KAHAABLIEBASI peabcopOLs, CyTou-
HbIT Anypes), HA BBIBOASIIYIO PYHKITHIO (o 9KCKpe-
1048 KPeaTI/IHI/IHa nu MO‘-IeBI/IHbI) nu I/IOHOPEFYAI/IPYIOHIYIO
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dyHKimro (MO KOHIIEHTPAIIMK U CyTOYHOM SKCKPEIUH
MOHOB KaAUsl, HATPHSL K XAOPHA-HOHOB). OTipeaeAsian
KHCAOTHO-II[EAOYHYIO PEAKIUI0 CyTOYHON MOYH I10
MIOKA3aHMSIM KOHIJEHTPALUK HOHOB BOAOBOAR, & TaXe
HaAndHMe B MOYe TA0K03bL. Ha npoTspkeHuu axcrepu-
MEHTa KQKAbIe CYTKH IIPOTOKOAMPOBAAH BEC KHBOT-
HBIX, KOAUYECTBO BBIITUTOIO PACTBOPA PPYKTO3BL, BOABL
¥ KOAUYECTBO YIIOTPEOASIEMOI IHILH.

B uccaepoBaruu npumensian MB «36pyuanckas
77>, KOTOpasl sSIBASIETCSI CAQOOMUHEPAAN30BAHHOM
(o6mas Munepaansanus 0,82 g/1) ¢ BricokuM copep-
»aHueM opranndeckux semects (0,009-0,017 mg/1)
TUAPOKapOOHATHOM MarHUEBO-HATPHEBO BOAOIL

MeropydyecKye IPUEMBL 1 METOAVKH, KOTOPbIe
OBIAU 3aA€ICTBOBAHbI B HCCAEAOBAHISX, OITyOANKO-
BaHBI B COOpHUKe U yTBepXKAeHbI IpukazoM MO3
Yxpausst N2 692 or 28.09.2009 [13]. [Toaydennbie
AQHHbBIE CPAaBHUBAAU C TOAOOHBIMU [TOKA3ATEASIMHU
MHTaKTHBIX KPbIC (KOHTPOAbHAA rpymmna). CTaThcT-
4eCKyI0 00pabOTKy MOAYyIeHHBIX AAHHBIX B CEPHAX
OIIBITOB IIPOBOAMAY C HCIIOAB30BAHUEM IIPOrPAMM
AASI MEAUKO-OMOAOTHYECKMX HCCACAOBaHMM Statistica
u Exel. AocToBepHbIME H3MEHEHUSIMU CIUTAAUCD Te,
KOTOpBIe HAXOAMAWCD B IIPEAEAAX BEPOSITHOCTH I10
tabaunam CroropenTa P < 0,05 [14].

Pesysvmamot u ux o6cyncdenue: B (tabanne 1.)
IIPUBEACHBI AAHHBIE [10 AUHAMUKE H3MeHeHU GH3HO0-
AOTHYECKHX [TapaMeTpoB XUBOTHBIX ¢ MC U 5KuBOT-
HbIX, KOTOPbIe Ha pOHE Pa3BUTHUS ITATOAOTHH IIOAY-
vaan MB «36py4anckas 77>. Bec xxuorapix ¢ MC
AOCTOBepHO yBeamuuBaacs Ha 14% (< 0,01), a mop,

BaustHEeM MB cHusuacs Ha 8% U He OTAMYAACS OT
xourpoas (p > 0,5). Koandectso ynoTpe6aeHHbIX
GeAbIX cyxapeil (MCTOYHHMKU YTAEBOAOB) Y XKHBOT-
HpIX Il rpynmer yBeananaoch Ha 90%, a KOAU4eCTBO
KOMOUKOpMa Ha060poT, 3HU3HAOCH Ha 40% Ha doHe
YXyAlleHUs anmeTuTa. Y >kuBoTHbIX III rpynmsr mop
BAMSIHMEeM MB ycTaHOBAEHDI TOAOKUTEABHBIE H3Me-
HEHUS — YCHAHACS alleTUT KUBOTHBIX: YIIOTpeOAeH e
Oeaax cyxapeit 3HU3HAOCH Ha 70%, a yroTpebaeHue
KOMOHMKOpPMa M CMeCH OBOILei IOBBICHAOCH Ha 30
u 15% mo cpaBHeHMIO ¢ mokasareasmu Il rpymmsr
YnorpebaeHune pactBopa GpyKTO3bl ¥ XKUBOTHBIX Ha
¢one pasutust MC npeBbICHAO AQHHBIE KOHTPOAS
Ha 100% (5KUBOTHBIE 32 CYTKU BBITUBAAM MOYTH TIO
30-35 ml pacTBopa $pyKTO3bI, U HABEPHSIKA OLIyIIa-
AM KKAY), IpU 9TOM B rpyme kpbic ¢ MC, koTopble
AO3UPOBAHO moAydaan MB, ynoTpebaenue pactsopa
¢pyTKO3bI HU3UAOCH Ha 50%. CaeayeT MOAYEPKHY T,
4TO >XMBOTHbIE 1l rpynmbl Ha 72 CyTKH OIbITa MMe-
AV HEYXO>KeHHBIN BHA, IIEPCTDb — TYCKAAS U PEAKAsL.
KpbIChI BHIrAsIA€AM 3aTOPMOYKEHHBIMH, BAABIMHA (KaK
651 YCTaBI_[II/IMI/I) , HO IIpY ITPOBEAECHUH MAHUITYASILIAI
c aumu (moenre MB u B3BeIIMBaHUE) BBHITASACAH
IepeIyTaHHbIMU U Pa3APA’KEHHBIMH, ITPHBAEKAAO
BHUMaHMe 4acToe MoueBbipeAeHUe (IPU3HAK TOTO,
YTO JKUBOTHbIE HCTIBITBIBAIOT CTPax). Y skuBoTHbIX 111
rpymsl, Ha $oHe yrnoTpebaenust MB «36pydanckas
77> B KOHIJe OIIbITa CHIDKAAACDH BSAOCTD U 3aTOPMO-
>KEHHOCTb, OHH BBITASIAGAH 00A€Ee O3KMBACHHBIMH, UC-
Je3Aa IePerryraHHOCTD U Pa3APasKeHHOCTD, IIPH ITPO-
BeAEHUH MaHUITYASIIUH F CHIDKAAOCh MOYEBBIACACHHE.

Tabnuua 1.— AnHaMmumka USMeHeHU Beca XMUBOTHbLIX 1 KOJIMYECTBO BbINMUTOW XUOKOCTU

Kpbic ¢ Mmoaenbto MC un kpbic ¢ MC, koTopble ynotpebnsnm MB «36py4aHckas 77»

IloxasaTeAan I rpynma II rpynima III rpynma
MaccaTesa, g 100 114* 106
Ynorpebaennel 0% pactBopa ¢pykrossl, ml - 200* 130*
Macca cheAeHHbIX YIOTPeOACHHO EABL:
cyxapu u3 6eAoro xaeba, g 100 190* 120*
KOMOUKOPM, g 100 60* 20*
CMeCh OBOIIHAS, & 100 90 115*

ITpumeuanue: 3a 100% npunamot danHvie KOHMPOALHOU 2pYyNNbL HUBOMHBIX; * — JOCOBepHDbIE USMEHEHUS]
nokasameaeti 11 u I1I pynnot pacuumarvl OmMHOCUMEALHO KOHIMPOAS ( p<0,0S ).
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Y xpoic ¢ MC (II rpymma) ycTaHOBAEHO AOCTO-
BepHOE MOBBIIEHUe COACPIKAHHS TAIOKO3BI B KPO-
BU Ha 3 MMoab/A (58%) p < 0,01, yBeanuenue co-
AEP’KaHHsl XOAECTEPUHA U TPHTAHIIEPHAOB Ha 32
u 154% nipu (p < 0,01), (Taba. 2). Tarxke yBeAnn-
AOCh B KPOBH COAEpIKaHKe MApKepOB SHAOTEHHOI
150 Ha 41% (p < 0,01), xpe-
aTMHMHA U ModeBuHbl Ha 23% (p < 0,01). Copepsxa-

uHTOKCHKanmu — MCM

HIe MOYeBOM KUCAOTHI YBEAUYHAOCH IIO CPABHEHUIO
C ITOKa3aTeAeM KOHTPOABHOM Ipymiisl Ha 66% mpu

(p<0,01). BuyTpennee posupoBanHoe noexne MB
XKMBOTHBIX C MOAeABI0 M C BBI3BIBAAO JACTUYHYIO Me-
TabOAMYIECKHX ITOKA3aTeAel. IPEeBbIaeT KOHTPOAD
Ha 1 MMoAb/A. ITOAHOCTBIO BOCCTAaHABAMBAETCS CO-
Aepxxanue xoaecrepuna, MCM, 1 MO4€BOM KHCAO-
ThI (p > 0,5), HO COAEp)KaHHe TPUTAMIIEPUAOB OCTa-
eTCs Ha YPOBHE KPBIC C TATOAOTMYECKOMN MOAEABIO,
a copep)KaHHe KpeaTHHHHA U MOYeBHHBI ITPeBbIIIa-
eT COOTBeTCTBYyIoIue nmokasareau Kpbic c MC Ha 18
u 80% (p <0,01).

Tabnuua 2.— bruoxmummyeckme nokasatenu y kpbic ¢ Mmoaensto MC 1 KpbiC
¢ moaenbio MC 1 kypcom MB «36pydaHckas 77», (M = m)

I rpynma II rpynma II1 rpynma
IToka3aTeAn KpoBH ( Mpi m.) (M,piym’ ) P (Mﬁpiym,) P.
I'aroxo3a, mmol/l 5,11+£0,22 8,06 £ 0,33 <0,01 6,16 0,13 < 0,05
Xoaectepud, mmol/] 1,63 +£0,10 2,15+£0,11 <0,01 1,61 + 0,06 > 0,5
Tpurauiepuaps, mmol/l 1,10 £ 0,06 2,80 +0,27 <0,01 3,08 £0,32 <0,01
MCM.__, yca. ea. 0,34 £ 0,02 0,30 0,01 >0,5 0,30 + 0,01 >0,5
MCM.__, yca. ea. 0,22 % 0,01 031+0,01 | <0,01 0,30 £ 0,01 >0,5
Kpearunun, mkmol/l 47,80+ 0,63 59,04 + 1,78 < 0,05 67,97 £1,71 <0,01
Mouesuna, mmol/] 2,80 +0,27 3,71+0,21 < 0,05 6,76 £ 0,39 <0,01
MoueBas kucaora, mkmol/1 | 292,52 +6,87 | 486,17 +15,32 | <0,01 | 260,27 +21,71 > 0,5

Ipumeuanus: P — docmosepole usmenenus omuocumeAsto xowmpoas (p < 0,05); P, - paccuumano mexcdy
noxasameAsmu I1 ma I zpynnoi; P, - paccuumano mexcdy nokasameramu Il ma I epynnoL.

YcTaHOBAGHO AOCTOBEpHOE CHIDKEHHE YPOBHS
raroxospl (p < 0,05), HO ee ypoBeHb Bee xe B coor-
BETCTBUU C IIPUBEACHHBIMH B TabAuUIle 3 AAHHBIMY,
pasBuTtre MC y KpbIC COITPOBOXAACTCS HApyLIeHH-
eM IIpo1ieccoB MoYeobpasoBausi. O6beM CyTOUHOTO
AMypesa CHIKaeTcs Ha 47% 3a C4eT AOCTOBEPHOTIO
yBEAMYEeHHUs IIPOLIeHTa KaHAABLIEBOI peabcopOru
Ha 0,16% mpu coxpaHeHHH CKOPOCTH KAYOOYKOBOI
$uasrpanuu (CK®D) Ha ypoBHE AQHHDBIX KOHTPOAS
(p > 0,5). YcTaHOBAEHO CHIKEHHE CYyTOYHOM 3KC-
KpeLUH a30TUCTHIX IPOAYKTOB OOMeHa: 9KCKpeIjHs
MOYeBMHbI CHIKaeTcs Ha 20%, a akckpenus Kpe-
ATHHHHA He OTAMYAETCS OT AAHHBIX KOHTPOABHOM
rpymnmnsl Peakius pH cyToyHO# MOYM 3HAYUTEABHO
omeAaunBaeTcs. KoHIleHTparis HOHOB KaAHS U Ha-
Tpus yBeanunBaeTca Ha 111 u 134%, a ux akckpenus
Ha 14 u 38% coorsercrBenno. IIpu aToMm, koHIIEH-
Tpanys XAOPHA-MOHOB yMeHbIIaeTcs Ha 12%, a ux

aKcKpenus Ha 6%. MOXXHO CYMTATh, YTO OPTAaHU3M
XKMBOTHBIX C MOAeABI0O M C HCTIBITBIBaeT HEAOCTATOK
BOABI B CBS3H C IIOBBIIIEHHEM YPOBHS F'AIOKO3bI B KPO-
BH, M [TOYKHM KOMIIEHCATOPHO BBIBOAST THIIEPOCMO-
THYECKyI0 MOYy B He60AbIIOM KoamdecTBe. Caepy-
eT IIOAYePKHYTb, UTO B CyTOYHOI MOYe TAIOKO3a He
OIIPEAEASIAAC.

ITpumenenne MB y sxuBoTHBIX ¢ MC mpuBopuT
K BOCCTAHOBAEHHUIO U CTUMYASILIUH MO4eobpa3oBa-
TEABHO! U 9KCKPETOPHOM (YHKI[HH ITOYEK: 00beM
CYTOYHOTO AMype3a yBeanuuBaercs Ha S0% 3a cuer
yckopenus CK® Ha 66%, yBeanurBaeTcs BbIBeACHHE
KpeaTHHIHA 1 MOYeBUHBI Ha 66 1 73%, a KaAus U Ha-
Tpusa Ha SO 1 320%. DKCKpeIs XAOPHA-HOHOB II0-
BBIIIAETCsI AO YPOBHs KoHTpoas (p > 0,5), pH moun
BOCCTAaHABAMBAETCS M HE OTAUYAETCS OT AAHHBIX KOH-
TpoabHO# rpymst (p > 0,5). DKCKperys HOHOB KaAUs
¥ HaTpus y )kuBOTHBIX ¢ MC KoTopble yoTpebasian
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MB ysearuuBaercs Ha S0 u 166% 1o cpaBHEHHUIO
¢ rpynmoit kouTpoas (y kpbic ¢ MC axckperust uo-
HOB KaAUs U HaTPHs yBeAMuuBaeTcs Ha 14 u 38%).
To-ecTp, ycTaHOBAeHHBIE 9 PEKThI CBUAETEABCTBY-

IOT O 3HAYMTEABHOM KOopperupymomeM Bansgauu MB
«36py4anckas 77> Ha MO4e00pa30BaTeABHYIO, HOHO-

PETYAHPYIOIIYIO 1 SKCKPETOPHYIO q)YHKLII/II/I IIOYEK Ha
(1)0He Pa3BUTH ITIATOAOTHYIECKOI'O IIpoIiecca.

Tabnnua 3.— PyHKUMOHANBHOE COCTOSIHNE NOYEK KPbIC C Moaenbio MC
1 kpbIiC ¢ mogenbio MC n kypcom MB «36py4yaHckas 77»

IToka3arean I'pynma I'pynma I'pynma

CyTounbslit Auypes, ml/dm® moBepxHocTH Teaa 100 63* 150*
CkopocTb KAy60ukoBoit dpuabrpanuu, ml/(dm>xmin) 100 100 166*
KanaabneBas peabcopbuust, IporieHT K GHABTpariuu, % 100 100,16* 100
BriBepeHne xpeaTnHiHa, mmol 100 100 166*
BriBepenue MoueBHHBL, mmol 100 80* 173*
pH cyrounoi moun, ea. pH 100 133* 99

KoHIleHTpanus HOHOB KaAUs B CyTOYHO MOode,, mmol/] 100 2117 123*
CyTouHast 9KCKpeLys HOHOB KaArs, mmol 100 114* 150*
KoH1eHTpanus HOHOB HaTpHs B CYTOYHOM Move, mmol/] 100 234" 418*
CyTouHast 9KCKpeLys HOHOB HaTpust, mmol 100 138* 266"
KoHIeHTpanus XAOPHA-IOHOB B CyTO4YHOM Move, mmol/] 100 88* 64*
CyTouHast 9KCKpeLns XAOPUA-OHOB, mmol 100 44* 90

ITpumeuanus: 3a 100% npunamot danHvle KOHMPOALHOLL 2PYNNbL HUBOMHBLX; * — 00COBEPHDLE USMEHEHU
noxasameaeii I1 u 111 zpynnot pacuumans: omrocumeAsto konmpoas (p < 0,0S).

BoiBoabl. Takum obpasom, mpumeHenne MB
«30pyuanckas 77> Ha ¢poHe passurus MC pocro-
BEpPHO CHIDKAeT YPOBEHb FAIOKO3bI, TOAHOCTBIO BOC-
CTaHABAMBAET COAEP>KAaHHE XOAeCTePHHA, MOYEBOM
KHCAOTBI M BEC )XUBOTHBIX; IIPOM3BOAHUT 3HAUHTEAD-
HO€ BOCCTAHABAMBAIOIIlee BAUSHIE Ha QYHKIIUH I10-
JeK. YCTaHOBAeHHbIe 3P PeKTbl MOXKHA OOBSICHUTD
BAUSTHHEM MMEHHO OPraHHYEeCKHX BelleCcTB ITOH
MB Ha BOCCTaHOBAEHHE YIPAaBACHHS AHITUAHBIM,

YTA€BOAHBIM U BOAHO-IAKTPOAUTHBIM OOMEHAMH.
CaepyeT OTMETUTD, YTO METAOOAUYECKUIT CHHAPOM
SIBASIETCS TSDKEAOM M AAUTEABHO pa3BUBaIOIercs
IIATOAOTHEH, ero pa3BUTHE BbI3bIBAeT B OPTraHHU3Me
TsDKEAble OCAOXKHEHHS], II0O9TOMY YCTaHOBAEHHOE
KoppekTupymwoiee BansHue MB «36pyuanckas
77> Ha OTAEAbHbBIE 3BeHbs ITIATOTeHe3a XOTS M He
OCYIIeCTBASIETCS. B IOAHOM 00'beMe, OAHAKO HOCHUT
CTaOUABHBII XapaKTep.

Cnucox AuTeparypsl:

1. FordE.S., Giles WH, Mokdad AH. Increasing Prevalence of the Metabolic Syndrome Among U. S. Adults.

Diabetes Care.— 2004; 27: 2444-2449.

2. Nigel U. The metabolic syndrome / Nigel Unwin // J.R. Soc. Med.— 2006; 99 (9): 457-462.

3. Bonpap B. M. Yepuumrosa K. C. Ocob6auBocTi KapAiopeMOAeAIOBaHHS Y IALI€HTIB 3 apTepiaAbHOIO rimep-
Tensiero Ta Meraboaiunum cuaapomom // J. Clin. Exp. Med. Res.— 2016; 4 (4): S15-522.

4. Simmons R.K., Alberti K. G., Gale E. A. et al. The metabolic syndrome: useful concept or clinical tool?
Report of a WHO expert consultation // Diabetologia.— 2010; 53 (4): 600-605.

5. Prasad A, Quyyumi A. A. Renin-angiotensin system and angiotensin receptor blockers in the metabolic
syndrome // Circulation.— 2004; 110: 1507-1512.

26



CORRECTION OF THE EXPERIMENTAL PATHOLOGY OF CARBOHYDRATE METABOLISM BY THE INTERNAL APPLICATION OF MINERAL WATER...

10.

11.

12.

13.

14.

Metabolic syndrome / By ed. G. E. Roytberg.— M.: Med-pressinform. 2007.— 224 p.

Kolodenko O.V,, Gushcha S. G., Zukow W. Possibilities of balneotherapy in patients with coronary heart
disease after surgical revascularization of myocardium with concomitant diabetes // Journal of Educa-
tion, Health and Sport.— 2016; 6 (6): 459-468.

Aparomupenkas H. B., 3a6oaornas . b., T'yma C.I. ITyTu koppexuun HHCyAUHOpe3uCcTeHTHOCTH. PoAb
6umodura // Journal of Education, Health and Sport.— 2015; 5 (9): 663-670.

Anroniok M. B., I'Bozpenxo T. A., FO6unxas H. C., Illaruaos M. H. CanaTopHO-KypOpTHOE AedeHe
OOABHBIX XPOHHUIECKUM XOACLIUCTITOM B COYETAHHUHU C MeTaboandeckuM cuHApoMoM // KypoprHas me-
aunuHa.— 2016; 3: 40-4S.

Directive 2010/63/EU of the European Parliament and of the Council of 22 September 2010 on the
protection of animals used for scientific purposes (Text with EEA relevance). Official Journal.— 2010;
276: 0033-0079.

HayxoBo-mpaxkTuyHi peKOMeHAQILii 3 yTpUMaHHS AA0OpaTOPHUX TBAPHUH Ta pOOOTH 3 HUMHU: MOHOTpadis
/ ¥O0.M. Koxem" sixin, O. C. Xpomos, H. €. Boaaupesa [ra in.].— K.: Iurepcepsic,— 2017.— 182 c.
Aemenxo A.B., Kocriok H. B., Beasixosa M. B. [u Ap.] AMeTndecKku MHHAYLIMPOBAaHHbIE )KUBOTHbBIE MOAEAT
MeTaboandeckoro cuaapoma (0630p aureparypsi) // BepxueBoaxckuit MeAUIIMHCKHI XKypHAA.— 2015;
14 (2): 34-39.

Haxas MO3 Yxpainu Bip 28.09.2009 p. N¢ 692 «IIpo 3aTBepA’KeHHS METOAMYHUX PEKOMEHAQILIH 3 Me-
TOAIB AOCAIAXKEHD 0I0AOTIUHOI Al IIPUPOAHUX AIKyBaAbHUX PeCypCiB Ta MpepOpMOBAHHMX AiIKYBaABHHMX
3acobis>».— Kuis,— 2009.— 117 c.

Glants S. Biomedical Statistics / Trans. English.— M.: Praktika,— 1999.- 459 p.

27



Section 2. Mediobescience

Shamova Maria,
Ph.D., South Ural State University, the NGO “Artlife”
E-mail: masha@artlife.ru

Mukhametova Julia,

a graduate student, South Ural State University
E-mail: origami.profit@gmail.com
Auvstrievskih Alexander,

Doctor of Technical Sciences, Professor
Director General of the NGO “ArtLife”

E-mail: masha@artlife.ru

THE PROCESS OF DEVELOPING AN
INNOVATIVE FORM OF FOOD ADDITIVE

Abstract: The article considers the development of the technology of the new innovative form of
the food additive in the form of the biologically active substance (BAA) produced at the enterprises of
the company ArtLife. The dietary supplement uses an active natural substance — polyprenol, obtained
by their needles of fir trees. Also, the structure of the active substance of polyprenol, its formula and
functional properties are considered.

The technological process is considered, which includes the following main stages:

« Preparation of raw materials;

« Preparation of a mixture for encapsulation;

« Preparation of gelatin solution;

« Encapsulation and drying;

« Evaluation of the appearance of the intermediate product;

« Packing and packing.

The established technological parameters that are one of the factors shaping the quality and safety
of the produced products, along with the formulation composition and the management system, are
described.

Organoleptic, physico-chemical, sanitary-hygienic and sanitary-toxicological studies in the pro-
duction and storage process were conducted, which allowed to determine the regulated quality in-
dicators, terms and modes of sale.

Keywords: Polyprenol, medicine, pharmaceutics, biologically active additive, dietary supple-
ments, nutrients, functional properties, health, nutrition.

The use of natural biologically active substances Polyprenols are the most important group of
and their complexes in the correction of nutrition  natural bioregulators released from plant raw mate-
and health is a priority in today’s Nutrition. Particu-  rials, in particular, greens of Siberian fir and other
lar attention in recent years, is given Polyprenols  coniferous plants. Polyprenols are the main secret
[1-4]. of biologically active substances contained in the
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above objects of nature. For a person polyprenols
are the only source of vital molecules — dolichol, re-
sponsible for many physiological processes in the
body. In Russia, polyprenols are included in the list
of essential components for the human body, along
with vitamins, minerals and other micronutrients.

Polyprenols are natural long-chain isoprenoid
alcohols of general formula H- (CSH8) n-OH,
where n is the number of isoprene units. Any pre-
nol with more than 4 isoprene units is polyprenol.
Polyprenols occupy key positions in the metabo-
lism, acting as natural bioregulators. Dolicholi,
which are found in all living organisms, including
humans, are their derivatives - 2,3 — dihydropyl-
enols. Polyprenols and dolichols have a similar
chemical structure, since dolicholes are derivatives
of polyprenols and differ from them by a single
saturated isoprene unit.

Polyprenols are chemical compounds from the
group of biopolymers produced in the human liver.
These substances are extremely important for the
normal functioning of the body, since they are re-
sponsible for the processes of interaction between
cells and participate in the dolichlorophosphate
cycle, during which glycoproteins are formed - re-
ceptors, growth hormones, plasma proteins, en-
zymes and immunoglobulins. Polyprenols restore
the structure of the cell and control the process of
creating proteins. The lack or lack of polyprenols
in the body can lead to the appearance of various
diseases. The pharmacological transformation of
polyprenols takes place in the liver, where they are
metabolized into dolicholes.

Polyprenols are prepared from wood greens co-
niferous trees botanical family pine (pine, spruce,
fir, and others.) By extraction of dried and ground
raw materials, followed by purification of the de-
sired product. Contained in the needles of trees, as
well as other plants, in the form of acetates — natu-
ral mixtures of oligomers (izoprenolov). Content
polyprenols in the needles is 0.5-1.5% of the dry
weight.

From a chemical standpoint are acyclic terpene
alcohols having from 6 to 40 units izoprenodnyh: co-
niferous trees and the human body - from 10 to 20.

Once in the body through the digestive tract
vegetable polyprenols metabolized in the liver doli-
chols, which also belong to the group, and polyiso-
prenes have a structural similarity to polyprenols
(different one saturated isoprene). Dolichols play
a crucial role in the functioning doliholfosfatnogo
cycle (DFTS) - defining link in the chain of biosyn-
thesis of glycoproteins and glyukoaminoglyukanov
in the cell membranes. The process of glycosylation
of membrane proteins occupies a key position in
ensuring the vital activity of cells. With dolichols
there is a connection glyukoaminoglyukanov and
glycoproteins.

It is noted that the emergence of many patho-
logical processes, including diseases of the nervous
system associated with impaired development and
DEFTS dolichols deficit function that determines the
relevance of the development of new forms of highly
specialized products using polyprenols has scientific
and practical importance [5-10].

A new manufacturing technology encapsulated
forms of biologically active additives (BAA) “Oleo-
pren Neuro”

The technological process includes the following
basic steps.

« Preparation of raw materials. Carry out pre-
grinding hammer mill glycine MM 10, sifted
through the SGS-30 vibrating screen with a
mesh size of 0.4 mm;

« Preparation of the encapsulation mixture.
The components of the formulation are
dosed into the reactor-homogenizer in a cer-
tain order: refined sunflower oil; antioxidant
Grindoks 109; Memree Plus-30h; polypre-
nols mixture of 75% tocopherol acetate 98%;
aerosil (stirred and gomogeneziruyut); gly-
cine (mixed and gomogeneziruyut).

Check compliance with name, number and a

series of raw materials routing. Lumps and foreign
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matter must be absent. The shelflife of the mixture —
no more than 24 hours in a dark place, filled up to
the top container;

« Preparation of gelatin solution. Set the pa-
rameters in the software mixer Melter MGP:
water jacket temperature — 850C; purified
water — according to the boot map; speed
rpm mixer — 35 rev / min. Charged suspend-
ed components in the following order: puri-
fied water, glycerin, gelatin.

At least the auxiliary components are added —
preservatives and pigments. Preparation time — 2.5
hours per 210 kg of finished gelatin solution. Af-
ter completing the gelation solution is discharged
through a filter (pore size 0.2 mm) in the storage
tank, assert 4 hours at a temperature of 600 C and fed
to the capsule manufacturing site. Shelflife prepared
gelatin is not more than 24 hours;

« Encapsulation and final drying. Soft gelatin
capsules are prepared from a solution of a
mixture of gelatin and capsule for encapsu-
lating machine SGM1010. Capsules finally
dried 30-60 hours in the drying tunnels to
cease falling capsules weight;

« Evaluation of the appearance of the precursor.
Assess visually average sample is taken and
transferred to the production laboratory for
testing for compliance with the stated perfor-
mance requirements of technical documenta-
tion. On the container, a label is placed with
the name of the precursor, quality, batch num-
ber, manufacturing date, operator’s signature;

« Packaging and packaging. Implemented in
accordance with the technical documenta-
tion for the manufactured product. Samples
of the finished product (3 pack) are transmit-
ted to the collection of arbitration samples.

All stages of the process are recorded in the route-
accompanying sheet.

The established process parameters are one of the
factors shaping the quality and safety of products,
along with prescription composition and manage-
ment system.

Carried out the organoleptic, physico-chemical,
sanitary-hygienic and sanitary-toxicological stud-
ies in the process of production and storage, allow-
ing to determine the regulated quality indicators
(Table 1), the terms and modes of implementation.

Table 1.— Regulated indicators of quality dietary supplements “Oleopren Neuro”.

Parameter

Contents characteristics

The appearance of

soft gelatin capsules

Color capsule contents

from yellow to orange, It allowed
the precipitate inside the capsule

Taste and smell of the contents of the capsule

specific

The average weight of the capsule, mg

790 (ot 711 p0 869)

Vitamin E content in one capsule, mg

3,75 (o1 2,6 A0 4,9)

The content of polyprenols in one capsule, mg, not less than 5,0

phosphatidic acid) in 1 capsule, mg, not less than

Contents atsetonrastvorimyh substances (phosphatidylserine and

14,5

The developed product is a highly effective natu-
ral complex of biologically active substances directed
action on the nervous system, having vzaimnopo-
tentsiruyuschimi farmokodinamicheskimi proper-
ties obespechivayuschmim prolongation effect after
the end of dietetics. Performance and functional ori-

entation BAA “Oleopren Neuro” confirmed by the
results of clinical trials in patients.

Displaying hygienic welfare of the product for
27 months after storage (based on the results of mi-
crobiological, sanitary-hygienic and sanitary-toxico-
logical tests) possible to determine the shelf life - 2
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years at a temperature no higher than 250 °C ina  terprises of the NGO “ArtLife” certificated under the
dry, dark place. requirements of the international standards of ISO

Developed and approved technical documenta- 9000, 22000 and GMP regulations, which ensures

tion. BAA “Oleopren Neuro” is produced at the en-  the stability of quality and safety of products.

BAE Rl

a
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EVIDENCE BASED APPROACH TO SELECTING OF EXTRACTION
METHOD FOR OBTAINING OF DRY EXTRACT FROM CORN SILK

Abstract: This article introduces the results of a study for selection of an extraction method and
conditions of vitamins from corn silk for obtaining a dry extract. Influence of temperature condi-
tions on the process of extraction of vitamins from corn silk is determined, optimal temperature
conditions are selected. By means of HPLC/MS method, the content of vitamins A, B,, B,, B,, C,
K in obtained extracts is evaluated. It is pointed out that the extract obtained by vacuum-filtration
extraction without ethanol recuperation contains 40% more vitamins, then other studied variations
of this extraction method.

Keywords: herbal medicinal products, dry extract, corn silk, vitamins, vacuum-filtration extrac-
tion, HPLC/MS.
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HAY4YHO OBOCHOBAHHbI/ NOAX0A K BbIBOPY METOOA
IKCTPATMPOBAHUA ANid NOJIYHEHUA CYXOIo
IKCTPAKTA CTOJIBUKOB C PblJIbLLAMU KYKYPY3bl

AnnoTanmsi: B craTbe IpUBeAeHBI pe3yABTATBI HCCAEAOBAHIS ITO BBIOOPY METOAQ U YCAOBHIA 9KC-
TParupOBaHUS BUTAMUHOB U3 CTOAOUKOB C PBIABLIAMH KyKypPY3bl MAICKOM AASI TIOAYYEHHUS CYXOTO
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9KCTPAaKTa. OnpeAeAeHo BAYSTHHE TEMIIEPATYPHOI'O PEKHMMa Ha IIPOLECC SKCTPAKIIMH BUTAMHHOB 13

CTOAOMKOB C PBIABIIAMHU KYKYPY3bl, IOAOOPaH ONTHMAABHBIN TeMIIePaTypPHbI pexxuM. C IIoMouibio

meTopaa BOYKX/MC ompepeaeno copepxanue sutamunos A, B , B, B, C, K B moAy4eHHbIX BHITSDKKAX.

HOKaSaHO, 4TO ITOAYI€HHOE METOAOM B&KYYM-(I)I/IAbTPaI_[I/IOHHOI‘O OKCTparupoOBaHUA 0e3 pPeKynepannnu

9TaHOAQA U3BA€UEHUE COAEPXUT Ha 40% 6GOAbIIe BUTAMUHOB, Y€M ABA APYTHX.

KaroueBbIe cAOBa: pUTOIIPEIIAPATDI, CyXOU IKCTPAKT, KyKypPy3Hble CTOAOMKH C PBIABIIAMH, BUTA-

MUHBI, BAKyyM-QHUABTPALHOHHOE 9KcTparuposanue, BOJKX/MC

Bsepenne. B Hacrosmee BpeMs uHTepec k pUTO-
TepamnMy BO BCeM MUpPe HaXOAUTCS Ha TOCTOSIHHO BbI-
cokoM ypoBte (Haumnas ¢ 2000-x ropos). K 2020 roay
110 IMporuo3aM BcemupHo#t opranusaryuy 3ppaBooxpa-
nenns (BO3) Aoas puTonpenaparos B 06meMupoBoM
o6beMe noTpebAeHUst AocTHTHET 60%. JTO CBS3aHO
C PaCTYIIFM YHCAOM ITAIJEHTOB, CTPAAAIOIIHX AAAEP-
rHeil Ha CHHTeTHJeCKye IIpenapaThl, a TakoKe C Iper-
MyIeCTBaMH IIPeIapaToB Ha OCHOBE AeKAPCTBEHHOTO
pactureabroro coipbst (APC) — 6e3omacHOCTbIO PU
AAUTEABHOM ITPUMEHEHHH, MEHBIINM KOAMIeCTBOM
I000YHBIX 9 PEKTOB, MINPOTOH TEPANIEBTUIECKOTO
AEVICTBHSL, AOCTYTIHOCTBIO ChIPbeBOil 6a3bl. B pamxax
peasunsyemoii ¢ 2014 ropa mporpaMmbpl HIMIIOPTO3a-
MellleHHsI B OTe4eCTBEHHOM $papMalleBTHYeCcKOH Ha-
yKe TIOAAEPYKHBAETCSI BBICOKHIT HHTEpeC K pa3paboT-
Ke 1 CO3AAQHMIO HOBBIX A€KAPCTBEHHBIX IIperapaToB
Ha ocHoBe APC, npouspacraiomero Ha TeppUTOPUH
Poccuiickont Oepepanu. OpAHUM U3 TAaKHX BUAOB Ae-
KapCTBEHHOTO ChIPbs], ABASIONIETOCs MepCIeKTHBHBIM
00'BEKTOM M3YYeHNS], IBASIOTCS] CTOAOUKY C PBIABLIAMHE
KyKypy3bl Matickoit (Styli cum stigmatis Zeae maydis),
o6AaparomIie BbIPXKEHHDIM SKEAYETOHHBIM U AUYpe-
TdeckKuM AefictsueM. CoraacHo aaHHBIM Tocyaap-
CTBEHHOTO peecTpa AekapcrBeHHbIX cpeAcTB ([ PAC)
npousBoputesrt APC cTOAGUKOB C PHIABLIAMU KYKy-
PY3bI IPEACTABAEHBI 15 pOCCHIICKMMU KOMITAHUSM.

B oduimasbHOI MeAUIIMHE IPUMEHSIOTCS XKUA-
kuit akcTpakt (1:1) U OTBap U3 KyKYPY3HBIX PBIAEILL.
B MHOrouMCcA€HHBIX KAMHUYECKUX UCCAEAOBAHMAX
OBIAO IIOKA3AHO, YTO )KeAYeTOHHBIE IIPeIapaThl KyKy-
PY3HBIX PBIA€L] 0COOEHHO 3P PEeKTUBHBI IPH 3aCTOE
JKeAUH: TIPH CHCTeMATHIeCKOM IIPUMeHEeHHU Y 6OAD-
HBIX [TOCTeIIeHHO MCYe3aA0 YyBCTBO TSDKECTH U 60AU

B 00AACTH [eYeHH, [IPeKPAITAANCH TOMIHOTA, PBOTA,
YMEHBIITAAUCh padMephl medeHH. IIpu sxeAuHOKa-
MeHHOU 6OAe3HH Iperaparhl He KyIHPYIOT OCTpbIe
THIeYeHOYHbIe IIPUCTYTIBI, OAHAKO AAUTEABHOE IIPUMe-
HeHHUe KyKypy3HbIX pbirel; (A0 S HeAeAb) IPUBOAUT
K 3aMEeTHOMY YAYYIIEHHIO cOCTOSHMS [ 1].

ITeAvt0: AQaHHOI PAOOTHI SIBASIETCS AKCIIEPUMEH-
TaAbHOe 0OOCHOBaHME BbIOOpA ONTHMAABHOM TEX-
HOAOTHH IIOAYYEHUS CyXOT'O 9KCTPAKTA CTOAOUKOB
C PBIABIIAMU KYKYPYS3bL.

Mamepuaavt u memodvi: B nuccaepoBaHuM UC-
10Ab30BaHO chIpbé Gupmbl SAO «3p0poBbe>, ompe-
AeAeHHe YHCAOBBIX ITOKa3aTeAeHl KOTOPOTO MPOBO-
AUAHU TIO MeTopuKaM, omucausiM B OC (OCIT P
N003326-01-080909), KoAM4eCTBEHHOE OIpeAe-
AeHHe OMOAOTMYeCKH AKTUBHBIX COEAMHEHHI B pac-
TUTEABHOM ChIpbe IPOBOAUAM IO MeToaMKam ['®
XIII. Aast ompeaeAeHNsT OHOAOTHYECKH-AKTHBHBIX
coepunerni B APC 1 mpoAyKTax, IIOAyYaeMbIX Ha ero
OCHOBe, ObIAM MOAMQHIIPOBAHBI METOAMKH KOAMYe-
CTBEHHOTO orpeAeAeHus BuraMmuaos A, B, B, B, D,
K metopom BOJKX/MC u ipoBepeHa X BaAMAQLIHLS,
coraacHo TpeboBanmsiM ODC «Baauparnus aHaau-
THYECKHUX METOAMK> .

Pesysvmamot u 06cysndenue: Kaaccraeckumu
CII0CO6aMU IKCTPArMpPOBAHUS CTOAOMKOB C PBIABLIA-
MU KYKYPY3bI SBASIIOTCS IIEPKOASIIIUS, PeIIe PKOASIIIHS,
yCKOpeHHast Apob6Has manepanus [2; 3]. OaHaxo,
B UCCAAOBaHUH | 2 | 6BIAO TOKA3aHO, UTO STH METOABI
He TT03BOASIIOT MaKCHMAABHO 9KCTPAarupoBaTh OHO-
AOTHMYeCKU aKTuBHbIe BemjecTBa us APC.

ITpu BbIbOpE CcrIOCO6a MOAYUIEHHMS JKUAKOTO H3-
BAaeueHnst u3 APC 3a OCHOBY ObIA B3SIT METOA, HIC-
MTOAb3YyeMblil B uccaepoBanmsax Huxudoposoii E. b.
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¥ coasT. [2]. CyTb METOAA 3aKAK09AAACh B U3MEABYE-
HUU CBIPbs AO CpeaHero pasmepa 0,28 MM U UCTIOAD-
30BaHUM METOAQ BaKyyM-PHABTPALIMOHHOTO IKCTpa-
rupoBanust 70% 9TaHOAOM AASI TOAYYEHHSI JKHAKOTO
9KCTPaKTa CTOAOHMKOB C PHIABLIAMH KYKYPY3bL. 3aTeM
CITUPT OTTOHSIAM U IIOAYYAAH U3 LIPOTA CYXOMH 9KC-
TPaKT METOAOM peMaliepaljuy ropsiIer BOAOK.

AASL TIOAyYeHHUsI CYyXOrO 9KCTPAKTa CTOAOHKOB
C ppiAbIIaMHU KYKypYy3bl MeTop Huxundoposoii E. b.
OBIA MOAMHIIPOBAH CAEAYIOIIMM 00pa3oM: CITHp-
TOBYI0 BHITSDKKY 13 APC 1 BOAHYIO BBITSDKKY H3 IIPO-
Ta CTOAGHKOB C PBIABLIAME KYKYPY3BI O0DBEAHHSIAN
U YIIAPUBAAH, IIOAYYasi CyXOM 9KCTPAKT.

B xauecTBe MeTOAQ CpaBHEHUS OBIA PACCMOTPEH
AHAAOTHYHBII METOA, B KOTOPOM OBIAQ OCYIIeCTBAE-
Ha 9KCTPAKLUSI IKCTPArUPyeMbIX COEAMHEHHI BOAOKL.

TpeTbrM METOAOM OBbIA TPAAUIIMOHHBII METOA, TIPH-
MEeHsIeMBIH IIPH IIPOU3BOACTBE KUAKUX IKCTPAKTOB
CTOAOUKOB C PBIABLIAMHU KYKYPYy3a — perepKOASIIHS
C 3aKOHYEHHDBIM I[UKAOM.

YuuThiBass copep)KaHHEe TePMOAAOMABHBIX Be-
mectB B APC, mpeACTaBASIAOCH IjeAeCO0Opa3HbIM
He IIOBBIIIATh TeMIIepaTypy SKCTPArMpOBAaHUS Ha
CTaAUM U3BAedeHHUs Boaoii Bbime 65 °C [4]. B casu
C 9TUM OBIAO ITPEABAPUTEABHOE U3ydeHHe BAUSHIUE
TeMIIEPATyPHOTO PEXKHMA Ha BBIXOA AHAAUSHPYEMBIX
BelleCTB B BBITSDKKY. MccaepoBaHue o oTpaborke
TeMIIEpPaTypPHOTO peXHMa B AMamazoHe oT 20 a0
65 °C. B HauaAe IPOBOAYMAHU BaKyyM-(QHABTPALIUOH-
HYIO 9KCTPAKIJUIO, a 3aTeM IIPOBOAUAY IKCTPAKIIUIO
U3 LIPOTA IPY Pa3ANYHBIX TeMIleparypax. Pe3yabra-
ThI IpeACTaBAeHbI B (Tabaute 1).

Tabnuua 1.— 3aBUCUMOCTb BbiX04a aHANN3NPyeMbIX BATAMUHOB OT TEMMepaTypbl 3KCTPaKLUmM

loKASATEAD Temneparypa sakcrpaknun, °C
20-25 30-35 40-4S5 50-55 60-65

Buramua A | 0,0016S5 +0,02 | 0,00171 £0,03 | 0,00171 +0,03 | 0,00175+0,03 | 0,00169 * 0,01
Burammu B, | 0,01012 £0,02 | 0,01015+0,01 | 0,01020 £ 0,02 | 0,01038 + 0,01 | 0,01020 £ 0,03
Buramun B, | 0,06195+0,03 | 0,06204 + 0,01 | 0,06542 + 0,03 | 0,07400 + 0,02 | 0,07200 £ 0,03
Buramua B, | 0,00145+0,03 | 0,00158 £ 0,02 | 0,00256 + 0,03 | 0,00314 + 0,02 | 0,00247 £ 0,03
Buramua C | 0,60061 +0,03 | 0,62399 +£0,01 | 0,63108 £0,03 | 0,70828 + 0,02 | 0,64748 + 0,03
Buramua K | 0,00667 0,01 | 0,00751 0,02 | 0,00767 £ 0,02 | 0,00968 + 0,02 | 0,00748 + 0,02

13 AAHHBIX TAOAMIIBI CAEAYET, YTO IKCTPAKIFHIO U3
IIPOTA CAEAYeT IIPOBOAUTD B TEMIIEPATyPHOM AUAIla-
3oHe 50 °C - §S °C., Tak KaK BbIXOA 9KCTPAKTUBHbIX
BellleCTB NP 9TOM MakcuMaAeH. IIpu mospimeHun
TeMIIePaTypbl IMPOUCXOAUT YMEHbIIEHHEe BBIXOAA
ButamMuHOB [S]. C y4eToM BHIOPaHHOTO ONTHMAAD-

HOT'O TeMIIEPATYPHOIO PeXXuMa ObIAM BOCIIPOM3Be-
ACHDBI TPI/I BbI6paHHbIX, OITMCaHHbIX BbIIII€ METOAUKHN
9KCTParpOBAHUS AASI [TOAYYEHHs M3BACYEHISI U3
CTOAOUKOB ¥ pBIA€L] KYKypPy3bl. XapaKTepPUCTHKU
HCCAEAYEMBIX METOAOB 9KCTPAKIHU IIPEACTABACHBI
B TabauIe 2.

Tabnuua 2.—XapaKTepI/ICTVIKa METOO0B 3KCTparnmpoBaHnA

BakyymHoO-puabTpanuon- | BakyymHO-puABTpanu-
¢ P Yy ¢ P PenepxoAsinusi ¢ 3akoH-
Ne | Crapmsi | Hasi 9KCTPAKIHs C peKylle- | OHHas OKCTpaknusi Oe3
. YeHHBIM ITHKAOM
panuei sTaHOAQ peKynepanuy 3TaHOAA
1 2 3 4 S
barapes u3 3-x mepxo-
3arpyska ASITOPOB, COOTHOIIIEHHE
1. Py CootHomenue 1:2 CootHomenue 1:2 PO,
CHIpbs CHIPbS K TOTOBOTO IIPO-
Aykra 1:1
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BTOpas ¥l TPEThs CTYIIEHD —

1 2 3 4 S
OKcTparu-
Hacrausanue B Teuenne
poBaHue Mertop BakyyMHO-$uAbTpa- | MeTop BakyyMHO-QHABTpPa-
2. . . 24 4. B KaXKAOM U3 IIEPKO-
70% ciip- | IMOHHOM 3KCTPaKI[UU IJMIOHHOM 9KCTPAKI[UH
ASITOPOB
TOM
Pexymepa-
Pexynepanus staHOAa TOps-
3. |ous aTaHO- OrcyrcTByer OrcyrcrByeT
YUM HaPOM
AQ
Mertop peManiepanyy,
Mertop peMariepariyy, nepsast
OKCTparu- nepBas CTyTIeHb IIPU COOT-
CTYIleHb IIPU COOTHOLIEHUHU
poBaHue HOIIIEHUH ChIPbSI: 9KCTPa-
. CBIPBSI: 9KCTpareHTa — 1:10,
4. |ropsuen renTa — 1:10, BTropas u Tpe- |OrcyrcTByer

Mapku O.

BOAOH Thbs CTyIeHb — 1:§5, Bpems

. 1:5, BpeMsa akcTpakuu 2 4. .
(50-55°C) . . 9KCTPAKIMHU 2 4. Ha KAKAOM

Ha KQXKAOH M3 CTaAMIL. .
U3 CTAAUIL.
0 OrcrauBanue B Tedenue 24 4. | OTcTauBaHue B Teye- OrcrauBanue B TedeHHe
YHCTKA
5. lug npu t 10 °C, ¢uaprpanus ye- |Hue244.mput 10 °C, ¢puap- (24 4. mput 10 “C, duan-
. |1 duarTpO-

P pe3 UABTPOBaABHYIO OyMary | Tparius depe3 GHABTPOBAAD- | TpALs Yepe3 PUABTPO-

BaHUe

HYI0 6ymary mapku Q.

BaAbHYIO Oymary mapku O.

IToAydeHHbBIe M3BA€YEHUS KYKYPY3HBIX PBIACIL
TIPEACTABASIAU CODO IIPO3PAYHY IO XKHAKOCTb KPACHO-
Oyporo 1BeTa co CBOe0Opa3HbIM 3armaxoM. AAS OLleH-

KU 9P PeKTUBHOCTH CPAaBHUBAEMBIX METOAOB 9KCTpa-
TUPOBaHUs], IPOBOAUAN CPaBHUTEABHOE OIIpeAeACHHE
B HHX 9KCTParkpyeMbIX BATAMUHOB (Taba. 3).

Tabnnua 3.— OueHka coaepxaHst BATAMUHOB B MOJTy4EeHHbIX n3BnedveHmsx ns JIPC

Iloxa3zaTean Britspkka, meTop 1,% | BriTsDKKa, MeTOp 2,% | BbITsDKKaA, MeToA 3,%
Buramun A 0,00181 0,00293 0,00154
Buramun B, 0,01020 0,01053 0,01014
Buramun B, 0,07692 0,08741 0,06705
Buramun B, 0,00196 0,00363 0,00192
Buramuu C 0,60849 0,73176 0,60197
Buramunu K 0,00669 0,01020 0,00854

Ha ocHOBe moAyueHHbIX pe3yAbTaTOB, OBIAO OIIpe-
AEAEHO, YTO TeXHOAOTH IIOAYYeHHS CYXOT0 9KCTPaKTa
U3 KyKYPY3HBIX PBIACI] II0 METOAY 2 SIBASIETCS OITH-
MaABHOM, TOCKOABKY YBEAUYHBAET BBIXOA BUTAMUHOB
II0 CPaBHEHHMIO C 1-M MeToAOM B cpepreM Ha 40%.

[Tpu moAydyeHHH CYXOro 9KCTPAaKTa CTOAOHKOB
C PBIABIIAMH KYKYPY3bl IIOAYY€HHYIO BBITSDKKY yTIa-
pUBaAM Ha BaKyyM-BbimapHoM ammapare BUCHI
(IIsefinapus) mpu AaBaeruu 175 mbar (Temnepary-
pa 60 °C, ckopocTs BpameHwst koabsr 120-140 06/

MVH), a 3aTeM, I0CAe OTTOHA 9TAHOAR, IIpy 72 mbar
AAS crymeHHs BoaHon ¢pakiun. Ilocae ymapusanus
9KCTPAKTHI IOABEPraAl 3aMOPO3Ke IIPU TeMIlepary-
pe -25 °C B TeueHne He MeHee 8 JacoB. 3aTeM UX
MOABEPTaAY AUOPHABHO CYIIKe B TedeHue 24 4 mpu
ocratoyHoM paBaeHuu 0,03+0,1 mbap u xomHaTHO
TeMIIepaType.

3akarouenne. B pesyabraTe mpoBeAeHHBIX HC-
CAeAOBAHMI OBIAM OIpeAeAeHbI ONTHMAABHBIE YC-
AOBHSl 9KCTPArMpOBAaHUA AASl TIOAyYEHHS CYXOTO
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9KCTpPaKTa CTOAOHKOB C PBIABIIAMHU KYKYPY3bI, COAEP- HBIN BHTaMHHAMH, ITAQHHUPYETCA BKAIOYUTD B COCTaB

JKaIle€ro MaKCUMaAbHO€ KOAMIECTBO 9KCTPAKTHUBHbBIX KOM6HHHPOB3HHOfI AeKapCTBeHHOfI (I)OPMI)I AAaIlTO-

BemjecTB. [ToAy4eHHBI CYXO 9KCTPAKT, ObOramieH-  IeHHOTO AeHCTBHUL.
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WIRKSAMKEIT DES PRAPARAT REPELLENT
AKTION AUF DER GRUNDLAGE DER NATURLICHEN
BAS ZUM SCHUTZ VOR IXODES ZECKEN

Abstrakt: Zecken sind tibertrager gefahrlicher Infektionskrankheiten. Die Altai-Region und die
Republik Altai gehoren zu den drmsten Regionen der Verbreitung von Transmissions-Infektionen.

Ein wichtiger Punkt ist die Entwicklung von individuellen Schutzmittel - repellent wirkende Stofte.
Alle sind auf chemischer Basis entwickelt und Ihre Anwendung ist nicht sicher fiir den Menschen
und die Umwelt. Eine neue, umweltfreundliche Droge repellent Aktion gegen ixodes Zecken mit

Wirkstoffen-Birke und Jod, als benetzungsmittel fliissige Insektizid-Seife und neionogenes Tensid.

Zeitraum der Schutzwirkung des repellent-Praparats auf der Basis von birkenmarmelade, mit 100%
Efhzienz sind 24 Stunden, das tibersteigt das bekannte Analogon- Priparat DETA 6 mal.
Schliisselworter: ixodes Zecken, repellent Priaparaten, anfingliche Wirksamkeit der Schutzwirkung.

Einfiihrung

Ixodes-Zecken haben sowohl tierirztliche als
auch medizinische Bedeutung Estrada Pena et alt.
[10]. Sie sind Triger und Reservoire von vielen Na-
turkatastrophen von Tieren und Menschen, die in
einer Gruppe von zeckeninfektionen» Yakimenko
et alt [9]; Franke et alt. [12]; Goltz L. Bt alt. [12];
Namrata P. et alt. [13]. In Russland beteiligt Sie sich
an der Verbreitung von 20 Krankheiten von Tieren
und Menschen. In der Region Altai und in der Re-

publik Altai epidemiologische Bedeutung haben
die folgenden Arten von ixodovyh Zecken: Ixodes
persulatus, Dermocentor Reticulate, Dermocentor
Marginatus, dermocentor nuttali und Haemaphysa-
lis concinna Butakov [2; 3]. Die grofite Gefahr fiir
Tiere und Menschen sind Zecken der Art ixodedes
persulcatus Novikova [S]. Diese Art-iibertrigt den
Menschen das Virus Frithjahr und Sommer (Zecken)
Enzephalitis. Die hochste Zahl dieser Art von Zecke
registriert in Altai, Ural, und dem Fernen Osten.

37



Section 4. Physical and chemical life sciences

Nach der Abschaffung der massiven akarizidalen
Behandlungen, in der Republik Altai seit 1978 gab
es eine anhaltende Zunahme der Anzahl von Zecken
in der Natur und das Wachstum der Haufigkeit von
Zecken Enzephalitis Shchuchinova [8]. Die Ver-
wendung von chemischen Pestiziden tragt zur Ver-
schmutzung der Umwelt bei und hat eine Reihe von
Einschriankungen hinsichtlich Ihrer Anwendung.

Das Ziel der Untersuchungen ist das entwickeln
repellent Aktionen auf der Grundlage von natiirlichen
Base zum Schutz vor Ixodes Zecken. Forschungszie-
le: Holen Sie sich die Wirkstoffe fiir die Entwicklung
der Droge repellent Aktion.Finden Sie das optimale
Verhiltnis der aktiven Komponenten. Verstirken Sie
die Wirkung der aktiven Komponenten. Studieren
Dauer fumigant Wirkung des Préparat.

Erkenntnis

Die Objekte der Forschung waren Zecken: Der-
macentor reticulatus — wiese Zecke und Dermacen-
tor marginatus — Steppen-Milbe. Die Tests wurden
durch die abstufung der Konzentrationen durchge-
fiihrt Desinfektion [4] Methoden ... (2003). Die
Tests wurden in dreifacher Wiederholung durchge-
fuhrt, 30 Zecken in jeder Wiederholung. Als Refe-
renz wurde das Praparat DETA getestet. Beseitigen
Sie die Nachteile der Verwendung von chemischen
repellente Praparaten konnen durch die Entwick-
lung von repellent Wirkstoff auf der Basis von natiir-
lichen BAS (biologisch aktive Substanz), mit einem
starken resistenten Geruch. Von diesen natiirlichen
verbindungen sind von groflem Interesse Birke Teer
und Jod. Die Zusammensetzung der Birke Teer ent-
halten: Phenol, Xylol, organische Siuren, Toluol,
guayaquol, phytoncide, kresol, Benzol, Harz. Dank
seiner Zusammensetzung Birke Teer hat antimikro-
bielle und antiseptische, entziindungshemmende
und regenerierende, getrocknet.

Der hohe Gehalt an phytonicid haben wir als
Grundlage bei der Entwicklung des Praparat re-
pellent Aktion. Starke spezifische Geruch und
Flichtigkeit hat Jod. In Bezug aufixodovyh Zecken
repellent Wirkung von Jod nicht untersucht. Me-

dizinische (5%), Jod und birkenmehl wurden von
uns als Wirkstoffe bei der Entwicklung der Prapa-
rat repellent Aktion gegen ixod-milben verwendet.
Als zweite aktive Komponente-benetzungsmittel,
wurden Liquid Insektizid Seife und unionoge-
nes Tensid getestet. Insektizid-Seife nach der Ur-
spriinglichen Technologie (Patent N¢ 2222572) [6]
erhalten, ist ein umweltfreundliches Produkt. Hohe
benetzungsaktivitit haben nicht-Ionen-Tenside, die
wasserlosliche Zusammensetzungen, die fast jede
Oberfliche, einschliefllich der ausgeprigten hydro-
phoben Eigenschaften zu benetzen ermdglichen.
Nicht-monogene OAS (oberflichlich aktiv Stoffe)
sind auf der Grundlage der Trimmer Propylen ent-
wickelt und sind hocheffektive oberflichenaktive
Substanzen. Nach dem Grad der Auswirkungen
auf den menschlichen Korper, sind Sie zu den risi-
koreichen Substanzen. Nach Verschlucken haben
chwach reizbar Aktion. Rezorbtivnymi und sensibi-
lisierende Eigenschaften haben keine. Neionogene
Tenside, die wir bei der Entwicklung von Pripa-
raten repellent Aktion verwendet, in bestimmten
Verhiltnissen gut mit birkenmarmelade und Jod
kombiniert.

In der ersten Stufe der Bestimmung der
Schutzwirkung der Praparate Ihre Effektivitit haben
in verschiedenen Konzentrationen gepriift. Es wurde
festgestellt, dass das Priparat auf der Basis von bir-
kenmarmelade bietet 100% anfingliche Wirkung in
der Konzentration von 20%. (Abb. 1). Die Dauer der
Schutzwirkung des Praparats in dieser Konzentrati-
on war 4 Stunden. Nach 8 Stunden sank Sie auf 40%,
und nach 10 Stunden die Wirksamkeit der Behand-
lung war 30% (Abb. 2). Das Priparat auf der Grund-
lage von JOD zeigte 100% anfangliche Wirksamkeit
bei einer Konzentration von 40% (Abb. 3). Jedoch
ist die Dauer der Schutzwirkung des Arzneimittels
in dieser Konzentration sehr kurz. Bereits nach 2
Stunden seine Wirksamkeit sank auf 80%, 8 Stun-
den spiter fiel auf 50%, und 10 Stunden spiter auf
20% (ADbb. 4). Aufgrund der Wirkung von 20% des
Arzneimittels auf der Basis von birkenmarmelade
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und 40% auf der Grundlage von Jod, weitere Tests  raten dieser Praparate durchgefiihrt. In dieser Phase
wurden unter Verwendung von emulsionskonzent-  als Referenz verwendet repellent Priparat deta.
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1 Des Priiparat auf der Basis von Teer

Abbildung 1. Anfangliche Wirksamkeit des repellent-Praparats auf der Basis des birkenmarks
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Das Priparat auf Basis des Teers

Abbildung 2. Dauer der Schutzwirkung des repellent-Praparats auf der Basis des birkenmarks
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Abbildung 3. Anfangliche Wirksamkeit der repellent- Praparat auf der Grundlage von Jod (N2 2)
90
80
70

60

Effektivtiit

von 40%-

Praparat, 40
%

30
20

10

2. 4. 6. 8. 10.

Belichtungszeit Beobachtungen, Uhr

_@_ Das Priparat auf Basis des Tod

Abbildung 4. Dauer der Schutzwirkung des repellent-Préaparats auf der Grundlage von Jod (N2 2)
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Uberwachung der Wirkung von Priparaten fiir
264 Stunden durchgefiithrt. Das Priparat deta, ge-
testet als Standard, hat 100% Schutzwirkung fiir 4

126

100

Stunden. Nach 6 Stunden seine Wirksamkeit sank
auf 90%, und 24 Stunden spiter auf 35% (Abb. S).

80 -
Effektivi- 60
tit, %

40 |

20 -

Beriicksichtigung

O Repellent Ne 1 B Repellent Noe 2 O DETA

Abbildung 5. Wirksamkeit repellent Praparate gegen Ixodes Zecken

Das Praparat auf der Grundlage von Jod in 2
Stunden Beobachtungen zeigte Wirksamkeit bei
80%, und 24 Stunden — 40%. Dies ist aufgrund der
hohen fliichtigen Jod und seine schnelle Verdamp-
fung. Hohe Effizienz vor dem hintergrund dieser
beiden Praparate zeigte repellent Nummer 1 auf der
Basis von birkenmarmelade. Er hat innerhalb von 24
Stunden absolute (100%) Schutzwirkung gewihr-
leistet. Spiter, im Laufe von 184 Stunden (von 32
bis 216) seine Effektivitit hielt bei 90%. Stirkung
der Fumigation Wirkung des Wirkstofts-Birken-Teer
als Teil der Droge repellent Aktion bietet fliissige
Konsistenz, durch die Verwendung von neionogen
Tenside gewonnen.

Die Dauer der Schutzwirkung des Arzneimittels
auf der Grundlage der Birke teere iiberschreitet den
Indikator im Vergleich data 6 mal. Zufriedenstellende
Wirkung des Arzneimittels auf der Basis von birken-
mehl bleibt fiir 32-216 Stunden (7,7 Tage), das iiber-
steigt das bekannte Analogon von DETA 30,6 mal.
Innovation der Forschung — zum ersten mal auf der

Grundlage der natiirlichen BAS entwickelt umwelt-
freundliche Priparat repellent Aktion, die eine lang-
fristige Schutzwirkung gegen ixodes Zecken bietet.

Konsequenzen:

1. Entwickelt ein umweltfreundliches Priparat
auf der Basis von natiirlichen BAS repellent Aktion
gegen ixod-milben;

2. Zeitraum der Schutzwirkung des Arzneimittels
mit absoluter (100%) Wirksambkeit ist 24 Stunden,
das iibersteigt die bekannte Analogon — data-Prapa-
rat 6 mal. In den ndchsten 7,7 Tage zeigt das Praparat
eine Schutzwirkung von 90%, das iibersteigt die be-
kannte Analogon- Praparat deta 30,6 mal;

3. Die Wirksamkeit der neuen repellentnogo Pri-
parat bei hohen Temperaturen nicht reduziert wird,
und steigt aufgrund der erh6hten Fumigation Akti-
vitat des Wirkstoffs;

4. Das Priparat der repellent-Aktion kann nicht
nur zum Schutz des Menschen verwendet werden,
sondern auch Tiere.
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Abstract: The digestive organs are almost always involved in the stress reaction of the body.

Aggressiveness is an important form of zoosocial behavior in animals of different species, which

has adaptive significance and is manifested by a species-specific set of behavioral responses (2,4).

But the peculiarities of the functioning of the digestive organs, depending on the behavioral char-

acteristics of the organism, have been studied insufficiently neither in norm, nor under stress.

Keywords: synergy, antagonism, somatotropic hormone, insulin, adrenocorticotropic hormone.

Relevance of work: was clarification of the func-
tional condition of a small bowel at rats from non-
aggressive group at a stress under the influence of
Phenazepamum tranquilizer.

Purpose of work: studying of influence of Phen-
azepamum on activity and a topography of enteral
enzymes at rats from nonaggressive group in the con-
ditions of an immobilized stress.

Materials and methods: Experiments were made
on adult not purebred rats with the body weight of
180-200 g. Three groups of rats — mixed (animals
were not checked for aggression), nonaggressive and
aggressive groups were used.

Animals were checked for aggression by a tech-
nique A.L. Rylova (1983); an irritant were electric
impulses, each of which was shown to animals qua-
druple. Aggression size, the bound to pain, was esti-
mated on an index of “an average score of the fights”
which arose in response to a series from 88 impulses
and the number of fights from 88 possible. Aggressive
rats are those who have “the average score of fights”
from 45,6 to 39,7. At rats with average aggression this
index fluctuates from 38,8 to 33,4. At nonaggressive
individuals it makes 32,6—0. The immobilized stress
was caused in rats by the forced immobilization within
24 clocks. Phenazepamumwas administeredorally with
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the preventive purpose in 30 minutes prior to a stress
in a dose 2mg/kg. As monitoring rats are used with
the corresponding typological characteristic to whom
orally entered the equivalent amount of distilled wa-
ter. Weight mucous was determined by routine weigh-
ing. The activity of digestive enzymes was determined
by the following techniques: monoglitseridlipaza —
method of A.M. Ugolev and M. Yu. Chernyakhovs-
kaya (1969), glycyl-1-Leucinum-dipeptidgidrolaza —
method of A. M. Ugolevand N. M. Timofeeva (1969),
amylase — method Smith - the Swarm in A. M. Ugolev’s
modification (1969); saccharase— the Heleon method
in modification of A.M. Ugolev and N.N. Iyezuitova
(1969), lactase — the Dalhqvist (1968) method. The
activity of enzymes was calculated on 1 g of mass of
crude fabric of a mucosa of a small bowel and was
expressed in mg/min/g for an amylase and in pmol/
min/g for other enzymes. Statistical data processing
was carried out by Student-Fisher’s method.

Results of researches: In this series of experiments
as monitoring served intact rats from nonaggressive
group. Nonaggressive ratsbore well a 24-hour immo-
bilization. There were not lethal outcomes. The mass
of amucosa decreased in 6 h after an immobilization
along all gut approximately by 1,5 times, in 24 h and
further an index came back to monitoring level. In a
homogenate of the mucosa removed along all small
bowel, the activity of a monoglitseridlipaza was in-
hibited in 1,5; 2,2; 2,2 times in 6, 24, 48 h after a
stress (tab. 1) The activity of a dipeptidgidrolaza in-
creased through 6,24, 48,hin 1,5; 1,6 and 2, 2 times.
The activity of an amylase decreased throughout all
experiment: in 6 h by 2,2 times, 24 h — by 2,4 times,
48 h —in the 1, 7 time. Thesaccharase activity was
defined raised in 2, 3; 2,5; 2,7 times in 6, 24,48 h
after an immobilization. The activity of a lactase was
inhibited by 2,2 times in 6 h, further did not difter
from monitoring.

Table 1.- Activity of a monoglitseridlipaza (pmol/min/g) in a mucosa homogenate,
removed along all small bowel at an immobilized stress and at a stress against
the Phenazepamum at rats from nonaggressive group (M + m, n = 6)

. . Time in hours after a stress
Experimental conditions
6 hours 24 hour 48 hours
Intact rats (monitoring) 5,7+0,2 5,7+0,2 5,8+0,2
Immobilized stress 3,7+0,2 2.6+0.2 24+0.1
e <0.05 <0.01 <0.01
. . 2.7+0.2 41+0.3 6.0+0.3
Immobilized stress against the Phenazepamum < 0,01 <0.05 <ol

The topography of enzymes at adult rats from
nonaggressive group after an immobilization is
changed, at the same time the expressed tendency to
the shift of peaks of activity of enzymes in the caudal
direction was traced.

The Monoglitseridlipaza activity in 6 h and 24
h went down in a duodenum and proximal intes-
tine remained at the level of monitoring in medial
department therefore its gradient changed. In 48 ,
the indicator was normalized in three top depart-
ments, and increased in distal. The activity of a di-
peptidgidrolaza through 6, 24,48ch went down in

a duodenum, remained at the level of monitoring
in proximal and medial departments and increased
in distal department that also led to gradient shift
in the caudal direction (fig). The amylolytic activ-
ity decreased in 6 h and 24 h in a duodenum and
proximal intestine, remained within norm in medial
department and increased in distal. In 48 h after an
immobilization, the topography of activity of en-
zyme did not differ from monitoring. The saccha-
rasa activity was induced throughout all experience
on all sites of a gut, but is especially strong in distal
intestine therefore the shift of a maximum ofits ac-
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tivity in the distal direction took place. The activity
of a lactase in all terms after a stress did not differ
from monitoring on all sites of a gut and its topog-
raphy did not change. Preventive introduction of
Phenazepamum to a stress rendered to animals of
this group approximately the same leveling effect
on the studied indicators, as well as in the mixed

4
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10 ’
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group of animals, i.e. against the background of a
tranquilizer the functional condition of a small in-
testine was almost completely normalized in 48 h.
It concerned activity of enzymes in a homogenate
mucous, removed along all small bowel (tab.), a to-
pography of enzymatic activities (fig). The mass of
a mucosa did not differ from monitoring.

Figure 1. Distribution of activity of a dipeptidgidrolaza along a small bowel in 24 hours
after an immobilized stress and after a stress against the Phenazepamum

Axis of ordinates:
a — intact rats (monitoring);
b — an immobilization;
c — animmobilization against the Phenazepamum

Conclusions

1. The immobilized stress differently influences
functional and morphological indicators of a small
bowel depending on behavioral features of rats.

2. The stress does not cause death of individuals
from the mixed

Abscissa axis:
I - duodenum;
IT - proximal intestine;
II — medial intestine;
IV — distal intestine.

3. The topography of all enzymatic activities
changes, generally at the expense of the shift of their
maximum in a distal segment.

4. Decrease in mass of a mucosa on all sites of a
small bowel is characteristic.
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SEROTONIN AND HEART FAILURE

Abstract: A various mechanisms of vegetotrophic drugs influence on heart failure development

were discussed. Current information about the physiological effects of serotonin in relation to cardiac

function was summarized. The features of a possible adrenergic and serotonergic drugs in a treatment

of heart failure were shown.

Keywords: Heart failure, serotonin, S-HT-receptors.

Chronic heart failure is a pathophysiological
syndrome as a result of the cardiovascular diseases
and reflects a decrease in the pumping function of
the heart, which leads to an imbalance between the
metabolic requirements of an organism and heart
capabilities [1]. Heart failure may develop as a re-
sult of myocardial contractility disturbances [2] and
metabolic violations in cardiomyocytes [3] or a dis-
turbances of myocardial remodeling [4]. Adaptive
response of the heart to the increased workload is
hypertrophy. Cardiac hypertrophy is usually char-
acterized by an increase in cardiomyocyte size and
thickening of ventricular walls. Initially, this growth
is an adaptive response to maintain the function of
the heart; however, eventually, under conditions of

prolonged stress, these changes become inadequate
[5]. Many growth factors and key regulators such as
gp130 [6], c-Jun NH(2)-terminal kinase/ p38 ki-
nase (JNK/ p38) [7] calcineurin/NFAT, CaMKII/
HDAC [8] promote hypertrophic reaction.
Specific regulators of hypertrophy include addi-
tional c GMP, natriuretic peptides, histone deacety-
lase, interleukin-6 cytokine family, PI3K, MARK
pathways, Na/H exchanger, polypeptide growth
factors, ANP, NO, TNF-alpha, PPAR, miRNA and
gene mutation in the adult heart [9]. It is assumed
that the initial phase of the cardiac hypertrophy
processes under the influence of paracrine and au-
tocrine factors such as endothelin-1, norepinephrine
or angiotensin II [ 10] whose receptors are linked to
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G-proteins associated families Gq/11, G12/13 and
Gi/o. An over expression of pl-adrenergic and an-
giotensin receptors by cardiomyocytes, as well as Gq
B-subunit, results in myocardial hypertrophy.

Itis proved that regular application of adrenergic
blockers for the treatment of cardiovascular diseases
leads to a compensatory increase in the amount of
5-HT4 receptors on the membrane of cardiomyo-
cytes. The authors observed a two-time rate increase
and power of contraction in response to serotonin
reaction of isolated cardiomyocytes derived from pa-
tients treated blockers long time [11]. In this context
serotonin can be regarded as a competent circulatory
hormonal factor that acts either directly on the prop-
erties of cardiomyocytes or stimulates chemorecep-
tor’s of the nerve endings in a heart.

Serotonin has a pronounced effect on the myo-
cardium and enhances vagal inhibitory effect [12]
and participate in the development of cardiac hy-
pertrophy, cardiac insufficiency [13] and fibrosis
[13; 14]. It is noteworthy that the first contraction
of embryo’s heart due to the action of serotonin [ 15].
Serotonin receptors are the most common species of
receptors in the central nervous system and effector
organs. About 40% of serotonin G-protein associ-
ated receptors found clinical application, including
in the heart failure correction [16].

The structure of the serotonergic system with
S-HT1, S-HT2, 5-HT3 and 5-HT4 as a receptors of
the autonomic nervous system is shown in Fig. 1. Ac-
cording to published scientific data the role of sero-
tonin receptors of activation in the healthy organism
and during the heart failure formation was established.

S-HT1A receptors. Activation of this receptor re-
sults in a lowering of blood pressure and heart rate.
These receptors are involved in the mechanisms of
vascular tone regulation.

S-HT2A receptors. The positive inotropic re-
sponse to serotonin is mediated by S-HT2A and
5-HT4 receptors, observed in rats with post-infarc-
tion ventricular congestive heart failure and pressure

overload-induced hypertrophy [17; 18].

5-HT2A receptors mediate the development of
hypertrophy in response to endogenous serotonin.
Selective blockade of S-HT2A receptors has benefi-
cial effects in the development of cardiac hypertrophy
through inhibition of the calmodulin kinase/ histone
deacetylase 4 (CamKII/HDAC4) pathway [13].

S-HT2B receptors. Myocardiocytes also expresses
S-HT2B receptor [19] Chronic heart failure is ac-
companied by increased expression of mRNA for
S-HT(2B) and S-HT(4) receptors [17]. S-HT2B
receptor of nerve cell by stimulation through nico-
tinamide-adenine dinucleotide phosphate (NAD(P)
H) oxidase is associated with the synthesis of reac-
tive oxygen species and a cardiac hypertrophy caused
by angiotensin I and isoproterenol [20]. The block-
ade of S-HT2B receptor prevents the isoproterenol-
induced cardiac hypertrophy; however, activation
of S-HT(2B) receptor causes hypertrophy by direct
action on cardiomyocytes [21].

The significant role of serotonin in the devel-
opment and progression of cardiac hypertrophy of
the ventricles has been shown in models of pulmo-
nary hypertension in mice [13; 14; 22]. Terguride
(5-HT2A and S-HT2B receptor antagonist) and
SB204741 (5-HT2B receptor antagonist) reduce col-
lagen deposition, thereby inhibiting right ventricular
fibrosis [23; 24]. Antagonists of S-HT2B receptors
reduce collagen deposition, thereby inhibiting the
fibrosis of the right ventricle. Long-term therapy by
drugs with this effect prevents the development and
progression of pressure due to overload caused by
right ventricular failure in mice. Thus, the S-HT2B
receptor antagonists represent a valuable new treat-
ment of right heart failure [23]. A cross-narrowing of
the aorta rapidly increased the expression of S-HT2
receptor in the left ventricle, and selective receptor
blockade prevented the development of cardiac hy-
pertrophy was demonstrated [14; 23].

S-HT4 receptor is a metabotropic agent when in-
creases the amount of cAMP in the cell, which in
turn initiates a cascade of neurochemical reactions.
Earlier, this receptor seemed as the cardiac specific
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receptor due to its discovery in the highest concen-
trations in parts of the atrial cardiac conduction sys-
tem [25]Later, however, the 5S-HT4 receptors were
found in other tissues and organs: gastrointestinal
tract, urinary bladder, adrenal glands [26]. Block-
ers of S-HT4 receptors are used in the treatment of
atrial fibrillation, incontinence and irritable bowel
syndrome combined with diarrhea. Perceptivity of
application of these receptors in the treatment of
heart failure has been shown [27]. Our analysis of
the literature has revealed a wealth of evidence that
5-HT4 receptor agonists have clinical efficacy in the
treatment of gastrointestinal disorders and no evi-
dence of cardiovascular safety concerns with selec-
tive S-HT4 receptor agonists [28]. 5-HT4 receptors
mediate positive chronotropic and inotropic effects

! 1|

of serotonin in the myocardium of an atrium and a
ventricle [11]. In chronic heart failure the positive
inotropic effect, implemented through 5-HT4 recep-
tors, have been enhanced [17]. In addition, the con-
tractile response of the left ventricle of the human
tissue to activate the S-HT4 receptors in heart failure
is magnified with the prior administration of prosta-
glandin E1 (PGE-1) [29].According to J. Tack et al.
selective activation of the S-HT4 receptor does not
cause negative cardiotropic effects. These effects are
due to non-selective interaction of cisapride with so-
dium hERG channels, and / or activation of S-HT'1B
receptors by tegaserod [28]. Specifically, there was
no evidence of an increase in the incidence of pro-
longation of QT corrected interval of electrocardio-
gram in the prucalopride treatment [30].

Nerv it vagid

%\
4 4 Marsmz hu A |

Figure 1. The Scheme of efferent innervation of the heart. Designations: Numbers in the circles
denoted neurons:1 - cholinergic, 2 — sympathetic, 3 — serotonergic,4 — VIP-ergic. Receptors:
a —alpha-adrenergic receptor; B — beta-adrenergic receptor; M — muscarinic

acetylcholine receptor; N — nicotinic acetylcholine receptor, 5-HT — 5 — hydroxytryptamine
receptor 1,2,3 and 4 subtypes; VIP — vasoactive intestinal peptide

Thus, serotonin is an important cardiotropic
agent ensuring the maintenance of vascular tone
and the contractile potential of cardiomyocytes. The
review presents information about the physiologi-

cal role of serotonin and would help to use effective
personal strategy of heart failure treatment.

We declare that all authors have seen and ap-
proved the final version of the manuscript being
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