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LIFE QUALITY OF PATIENTS, WITH CHRONIC KIDNEY
DISEASE VD STAGE THAT ARE TREATED WITH HELP
OF HEMODIALYSIS, WITH SKIN ITCHING

Abrahamovych K. J., Kurban M. M.

INTRODUCTION

At the present stage of development of medicine, is a topical issue of
quality of life (LQ) of patients treated with hemodialysis (HD)*. The quality
of life, as defined by the WHO, is a characteristic of the physical, mental,
emotional and social status of a person based on subjective assessment. The
evaluation of LQ is the main criterion for the individualization of treatment
and psychosocial rehabilitation, it allows to direct corrections to the area of
life that suffers most’.

Itching of skin (SI) is a symptom, of not only allergic or dermatological
diseases, pruritus can reduce LQ: it affects sleep, working capacity, causes
depression, sometimes suicidal thoughts®. This is one of the most common
factors that worsen LQ in patients with chronic kidney disease (CKD)
treated with HD, since it occurs in 50,0-60,0% of patients”.

Until today, there are no common views on the pathophysiological
mechanisms of the pruritus occurrence. The most probable hypothesis is the
involvement of several etiological factors and pathogenetic mechanisms.
One 1s the “immune hypothesis”, which explains the appearance of itching
in violation of the balance of the immune system with the accumulation of
proinflammatory cytokines (PC) and other one is ‘“histamine hypothesis”,
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which suggests that itching occurs due to the excessive release of histamine
by mast cells (MC) in the skin”.

Nephrologists, not so long ago, were interested in the problem of skin
itching, and today the mechanisms of pruritus in patients with CKD VD
stage, are actively discussed®. There are single reports about reducing
itching under the influence of ultraviolet irradiation (UV1)’. It is claimed,
that as a result of irradiation, in the skin decreases the amount of MC,
inhibited proliferation of MC and release of histamine, that is the
modulating effect of UVI on the differentiation of T-helper (Th) 1 and Th2
lymphocytes and inhibition of Thl activity. Is not excluded possibility of
occurrence, under influence of ultraviolet irradiation, ultrastructural changes
in nerve fibers or increase threshold of sensitivity of nerve endings.
Suggested assumption, that this influence, has a systemic character®.

Existing methods of treating itching of the skin (systemic administration
of antihistamines and their skin application, correction of secondary
hyperparathyroidism) are effective only in 20,0-40,0% of patients, that is
why searching and developing methods, that would improve the
effectiveness of its treatment, remains relevant. The use of ultraviolet
radiation (UVR), seems appropriate, but a little studied method of treatment
of the above mentioned category of patients®.
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1. Purpose, materials, methods and methodology of research

The aim of the study. To increase the efficiency of treatment of patients
with CKD VD which are treated with hemodialysis, with skin itching, by
applying ultraviolet radiation, on the basis of the study, of the effect of skin
itch on the quality of their life, the condition of mast cells and
proinflammatory cytokines. In accordance with the set goal, the following
tasks were defined:

1. To find out the frequency of itching of the skin, its clinical features and
the impact on life quality of patients with CKD VD stage, which are on
hemodialysis treatment.

2. To study levels of proinflammatory cytokines in thematic patients with
and without skin itching.

3. To investigate the presence and activity of mast cells in thematic
patients with and without skin itching.

4. To compare immunological and morphological indicators, to determine
the correlation between them in patients with skin itch and compare with
patients without it.

5.To determine the clinical effectiveness of exposure of ultraviolet
radiation on skin itch in patients with CKD VD stages, which are treated
with hemodialysis.

6. To study the influence of ultraviolet radiation on levels of
proinflammatory cytokines in the group of thematic patients with severe
skin itching.

7. To investigate the influence of ultraviolet radiation on the quality of life
of the thematic patients.

To the study, were involved, 109 patients with CKD VD stages, treated
with HD in the Lviv Regional Clinical Hospital and the Kyiv City Scientific
and Practical Center of Nephrology and Dialysis.

Criterias for inclusion of patients to the study: informed consent of the
patient to take part in the study; presence of CKD VD stage and
hemodialysis treatment for at least three months; absence of secondary
hyperparathyroidism; absence of severe anemia; absence of acute or
exacerbation of chronic liver diseases; estimated life expectancy of patients
over 6 months; not aging people and not pregnant women.

The examination of patients included a general clinical examination which
consisted of inspection, objective examination (including monitoring of
blood pressure of patients according to the approved diary — monitoring of



BP in outpatient settings, that was performed according to the European
Society of Hypertension recommendations (ESH, 2008)) of the patient,
laboratory (comlete blood count and urine analysis, biochemical blood test
with determination of urea, creatinine, total protein, albumin, electrolytes,
total cholesterol, ALT, AST, serum bilirubin, determination of PTH level,
calcium, serum phosphorus, screening of patients on hepatitis B and C) and
instrumental examination methods (electrocardiographic examination,
echocardiography, x-ray examination of the chest, ultrasound examination
of the abdominal cavity).

The age of the examined patients ranged from 23 to 70 years and on
average was 44,60+1,10 years. Among the examined patients, were n=56
(51,4%) men and n=53 (48,6%) women. Depending on the main reason that
led to the CKD VD stage, prevailed patients with glomerular kidney damage
(without diabetes) — n=61 (56,30%). Depending on the duration of HD
treatment, the most patients were in the group from one to six years of
dialysis treatment, namely n=51 (46,5%). In n=98 (90,0%) of patients was
Kt/V>1,2.

Finding out the quality of life was conducted using the questionnaire
SF-36 (T.S. Ospanova, G.D. Semydotska and N.J. Kotulevych “Method of
evaluation of quality of life of patients treated with program hemodialysis”
Application for registration No. 2003119917 dated 04.10.03 year). ltching of
the skin was assessed by questionnaire Skindex-16. The questionnaire was
developed at the University of California at San Francisco Department of
Dermatology.

The questionnaire SF-36 contained 36 questions of the main module,
supplemented by multi-point scales, aimed specifically at patients with CKD
who are being treated with hemodialysis. Each question was assessed from
0,00 to 100,00 points. The results were evaluated on the following scales:
symptom / problems “Symptoms of kidney disease” (12 points: Ne 17-28);
“Influence of disease on everyday life” (8 points: No 29-36); “The burden of
kidney disease” (4 points: Ne 13—-16); “Patient’s subjective evaluation of
general health status (SF-12)” — short form of general health assessment
(Ne 1-12). Also was calculated the following total components: “Physical
total component” (Ne 1-5, 8), “Mental total component” (Ne 6—7, 9-12),
“Total Quality of Life score” — total amount of points.

The Skindex-16 questionnaire described the condition of the skin during
the past week. It consisted of 16 questions. The answers to each question



were evaluated from 0,00 to 100,00 points with the subsequent calculation
of the average of three scales (“Symptoms”, “Emotions”, and “Activity”)
and the average for all 16 questions — “Total score”. “Symptoms” is a total
index that includes the intensity of itching, skin irritation, burning of the
skin and wounds on the skin from scratching. “Emotions” — the total index
of the effect of itching on the psychological state of the patient. “Activity” —
the total index of the effect of itching on the daily life of the patient.

Determination of the level of proinflammatory cytokines (IL-1pB, 1L-17,
MCP-1) in serum, was carried out, using the immune enzyme method on the
analyzer STAT-FaxPlus-303 (USA); was used a test system “Interleukin-
IFA-BEST” (JSC “Vector-Best”, Russian Federation) in accordance with the
instructions of the manufacturer.

The study of MC in the skin of patients was as follows: after conducting
by surgeons skin biopsy from the shoulder, of the right arm, size
1,0x1,0 cm®, a pathomorphological study of the skin was made. With the
help of histochemical research, the presence and activity of MC in these
samples of the skin was determined.

Ultraviolet radiation (UVR) was performed using a mercury-quartz
illuminator designed for general and local irradiation. For each patient, ten
procedures of UVR were performed, once every two days, usually three
times a week. The first procedure lasted 5 minutes, the second — 6 minutes,
the third — 7 minutes, the fourth — 8 minutes, the fifth — 9 minutes, the
following five procedures lasted for 10 minutes. The study of the effect of
UVR on skin itching was carried out by questionnaires. The questionnaires-
Skindex-16 were distributed after ten sessions of the UVR, one, six, and
twelve months after the completion of the UVR treatment, with the
subsequent scoring points of all scales and comparing these results with the
baseline. We evaluated the clinical efficacy of UVR treatment for itching of
the skin as follows: “good” (absence of all symptoms of itching after the
treatment of UVR or increased intensity of symptoms of skin itching on the
scale “Total Score” to 1,00 points); “satisfactory” (an increase in the
intensity of symptoms of itching on the scale “Total Score” from 1,01 to
25,00 points); “no effect” (points of the “Total Score” scale for skin itching,
were higher than 25,01, or returned to the initial indexes of itching intensity,
that were installed before UVR treatment).

The effect of UVR at the level of proinflammatory cytokines was
evaluated by measuring the levels of PC in the peripheral blood. Blood



collection was carried out after one UVR session and two weeks after the
completion of the treatment course. We compared these results with data
before UVR.

The study of the effect of UVR on the LQ of patients, was evaluated with
the help of above mentioned questionnaire SF-36. Questionnaires were
distributed after ten sessions of the UVR, one, six, and twelve months after
the completion of the course of treatment with the UVR, with the subsequent
scoring points of all scales, and comparing these results with the data set at
the beginning of the study.

As a result of research, groups of patients were clearly defined, depending
on the presence/absence of skin itch. The intensity of manifestations of skin
itch, was estimated, using the “Total Score” scale of the questionnaire, from
0,00 to 100,00 points. Absence of skin itching symptoms were set in the
range from 0,00 to 1,00 points, mild itchy symptoms were set in the range
from 1,01 to 25,00 points, moderate itching — from 25,01 to 49,99 points
(patients with mild and moderate symptoms of itching, we combined into
one group due to the very small number of patients with mild skin itching),
the severe manifestations of SI were set in the range of 50,00 to
100,0 points. Consequently, the following groups were formed: Group | —
patients with CKD VD stage treated with HD without SI, Group Il — patients
with CKD VD stage treated with HD, with symptoms of Sl, of these,
subgroup | — with mild and moderate severity of Sl and subgroup Il — with
severe manifestations of Sl.

Statistical analysis of the results of the study was carried out with the help
of Microsoft Office Excel 2007 and a packet STATISTICA for Windows
6.0 (Statsoft Inc., USA).

2. Study of skin itching and its pathophysiological links

Doing the first task, we obtained the following results. Analysis of the
questionnaire of skin itching, showed, that from 109 patients who were on
HD in 61 (56,0%) was SlI, respectively, 48 (44,0%) had no symptoms of
itching. Scoring points of all scales of the Skindex-16 questionnaire,
revealed significant difference between the group without SI manifestations
in comparison with group with SI manifestations, namely on the
“Symptoms™ scale 0,93+1,64 in group without SI and 34,77+3,71 in group
with SI (p<0,001), on the scale of “Emotions” 0,00+£0,00 in group without
SI and 48,00+4,26 in group with SI (p<0,001), on the scale of “Functions”



0,00£0,00 and 34,49+4,69 (p<0,001) and on the “Total Score” scale
0,23+0,41 and 40,38+3,79 (p<0,001). In the group with SI was detected
n=40 (36,7%) patients with mild and moderate itching — subgroup I, and
n=21 (19,3%) with severe symptoms of itching — subgroup II.

Detailed analysis of the questionnaire Skindex-16, in the group of patients
with SI, detected: scale “Symptoms” — dominated patients with Sl in
combination with irritation from scratching 37 (60,7%), scale “Emotions” —
dominated patients which SI mentally depletes 54 (88,5%), scale
“Functions” — dominated patients suffering because Sl affects thier being in
society, at work, in an unfamiliar community 40 (65,6%) (table 1).

Table 1
Distribution of patients by signs and manifestations of skin itching
Skin itching n %
Scale “Symptoms”
1 | Skin itching 61 100,00%
2 | Combined with burning of the skin 25 41,00%
3 | Combined with wounds on the skin from scratching 24 39,30%
4 | Combined with irritation of the skin from scratching 37 60,70%
Scale “Emotions”
Was anxious about the constanc
5 of the above mentioned symptorqus 35 57,40%
6 | These symptoms were the cause of emotional anxiety 43 70,50%
7 | Was anxious about the appearance of the skin 47 77,00%
8 There was fear be:cau-se of possible 47 77.00%
consequences of itching
9 | Shyness due to itching 43 70,50%
10 | Skin itching mentally depletes 54 88,50%
11 | Itching of the skin depresses 45 73,80%
Scale “Function”
12 | Itching affects communication with friends and family 36 59,00%
13 Itching gffects being in a society, at work, inan 40 65.60%
unfamiliar community (not close people)
14 Itching causes difficulty in the manifestations of love 35 57.40%
and friendliness
15 | Itching affects everyday activities 34 55,70%
16 Itching complicates the possibility of doing things 35 57.40%
you lowve




Comparison of groups with and without S, according to general indicators,
revealed a significant difference between a group without SI and a subgroup
with severe SI manifestations by duration of hemodialysis treatment (p<0,05),
which confirms the idea of occurrence or a certain increase in the intensity of
the SI with longer treatment of HD, namely frequency of Sl increases with an
increase in the duration of hemodialysis treatment. Correlation analysis
confirmed the results, and it was discovered, reliable direct correlation between
the duration of HD treatment and SI (p<0,05; r=0,41).

According to our task, we conducted an analysis of LQ questionnaires. The
primary analysis showed, that the most numerous, was the group of patients,
with “Total Quality of Life score” from 25,01 to 50,00 points, namely 49
(45,0%) patients, and this shows, that the majority had a “bad” LQ (table 2).

Table 2
Distribution of patients by scale “Total Quality of Life score”
“Total Quality of Life score” n %
Very bad (0,00-25,00 points) 1 0,92
Bad (25,01-50,00 points) 49 44,95
Not bad (50,01-75,00 points) 47 43,12
Good (75,01-100,00 points) 12 11,01

A comparative analysis of the questionnaires based on the results of the
evaluation of LQ of 48 patients with no manifestations of Sl and 61 patients
with Sl showed a statistically significant difference between the groups on all

scales for assessing the quality of life (p<0,001). In patients with SI, levels of
LQ indicators reliably lower, than in patients without SI symptoms (table 3).

Table 3
Data of life quality of patients without skin itch and with signs of skin itch

Patients without Patients with

Scales SF-36 skinitch skinitch
n=48 (points) n=61(points)
“Total Quality of Life score” 62,31+1,89 44,17+1,56*
“Symptoms of kidney disease” 79,87+1,39 65,30+1,90*
“Influence of disease on everyday life” 72,59+2.,29 51,12+2,26%*
“The burden of kidney disease” 29,4243 82 15,67+1,66*

“Patient’s subjective evaluation of general

health status” SF-12 48,85+2,95 27,90+1,83*
“Physical total component” 44,96+3,56 2327+221%*
“Mental total component” 52,74+3,25 32,52+2,02*

Note: * —significant differences in comparison with patients without skinitch, p <0,001




We also conducted a more detailed comparison between Sl and LQ by
analyzing the quality of life in groups with varying intensity of
manifestations of SI, namely between subgroup | (mild and moderate
symptoms of itching) and subgroup Il (severe manifestations of Sl). The
analysis showed significant difference between subgroups, practically, of all
LQ indicators: “Total Quality of Life score” (p<0,01), “Symptoms of kidney
disease” (p<0,01), “Influence of disease on everyday life” (p<0,01),
“Patient’s subjective evaluation of general health status — SF-12” (p<0,01)
and “Mental total component” (p<0,01). A correlation analysis between LQ
and Sl has revealed, that the Sl is inversely correlated with most indicators
of LQ, especially SI affects “Total Quality of Life score” (p<0,001; r=-0,64),
“Symptoms of kidney disease” (p<0,001; r=-0,52), “Influence of disease on
everyday life” (p<0,001; r=-0,61), “The burden of kidney disease” (p<0,001;
r=-0,29), “Patient’s subjective evaluation of general health status (SF-12)”
(p<0,001; r=-0,61), and also affects the physical activity of patients —
“Physical total component” (p<0,001; r=-0,39) and plays a negative role in
the mental field — “Mental total component” (p<0,001; r=-0,48). The
obtained results showed, that SI with high probability, worsens the LQ.

Then we began to study the pathophysiological links of skin itching,
which we realized as follows. Our first step (second task), was, to study of
PC levels. Investigated groups included, patients with SI n=48 (group 3) and
patients without SI n=48 (group 2), and their results was compared with the
data of the control group n=20 (group 1 — practically healthy persons).
A statistically significant difference was found between all the groups under
study, by the levels of proinflammatory cytokines. By levels of IL-1p, IL-17
and MCP-1 (pg/ml) was detected, a significant difference between the
groups 3 and 2 (p<0,001), 2 and 1 (p<0,001), and also 3 and 1 (p<0,001).
We believe, that discovered higher PC levels in the groups of patients with
CKD VD stage in comparison with practically healthy persons, obviously,
are signs of Kkidney disease, but significantly higher levels of
proinflammatory cytokines in the group of patients with CKD VD stages
with S, in comparison with patients without Sl, in our opinion, is a sign of
the participation of proinflammatory cytokines in the pathogenesis of
itching.

Levels of PC in the group with SI were raised not evenly, namely 58,3%
(n=28, further subgroup 1) of patients, had PC levels fluctuated within
indicators of the group without SI, and the rest 41,7% (n=20, further
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subgroup II) patients, had PC levels much more higher, than in group
without SI (p<0,001).

Received result was unexpected, so we decided to establish, is there a
correlation between the increase in the SI symptoms and the growth of PC
levels, or maybe Sl appearance and intensity does not depend from growth
of PC levels, which we study. We compared points of all Skindex-16 scales
between group 2 (without SI) and subgroups I, Il (with SI sings).

A significant difference was found between the subgroups with Sl and the
group without Sl of all SI scales (p<0,001). Although, the indexes of itching
in subgroup Il were slightly higher than in subgroup I, significant difference
between subgroups, was not found (p>0,05).

Consequently, given that, in some patients with SI, PC levels are higher
than those in a group without SI, and SI manifestations in the groups that
statistically differ by PC levels, can be both mild and severe, we can
assumed, that only in some patients Sl can be explained by high PC levels.

In subgroup Il, were was established statistically significantly higher PC
levels compared to non-itchy groups, we also conducted a correlation
analysis between PC levels and scale “Total Score” Skindex-16
questionnaire. Discovered direct correlation connection between all PC
levels and SI manifestations: IL-1B pg/ml and scale “Total Score” — p<0,05,
r=0,49, IL-17 pg/ml and scale “Total Score” — p<0,05, r=0,61, MCP-1 pg/ml
and scale “Total Score” — p<0,05, r=0,62. This suggests, that PC, are
associated with the onset of Sl in patients treated with HD.

The second step, on the pathway to the study of the pathogenesis of the SlI
(third task), was devoted to the study of the state of the MC in the skin. To
this study, we got involved 20 patients who were in subgroup Il with SI and
statistically higher levels of PC (group 1), and 20 patients from group 2
without SI. The control group consisted of 20 practically healthy persons
(group 3).

Given the lack of scientifically established information regarding the
status of the MC and their relation to the SI, we determined the repetition
frequency of the detected signs and established the following patterns.
Common features for all, were the presence of MC in all investigated cases,
and their placement in the surface layers of the dermis. The difference
between the groups was based on signs such as the mass distribution, or
more precisely the amount of MC, and the presence of signs of their
degranulation. Then we conditionally assigned, to each sign of evaluation
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criteria, points. If all characteristics signs of MC in one case was present, the
maximum number of points was 100,00.

Having scored points and conducted a comparative analysis between the
groups, we found, that the indicators of MC were significantly higher in the
groups of patients with CKD VD stage, which are treated with HD
(group 1 — with SI and group 2 — without SI) in comparison with the control
group 3 (p<0,05), and also discovered reliable excess of points in group 1
with SI in comparison with group 2 without SI (p<0,01).

In the group 1 (with Sl), a correlation study was conducted between points
of MC signs and Sl scales, and discovered between them reliable direct
correlations: “Symptoms” — p<0,05, r=0,59; “Emotions” — p<0,05, r=0,47;
“Functions” — p<0,05, r=0,51; “Total Score” — p<0,001, r=0,64.

Performing the fourth task, namely the comparison of immunological and
morphological indicators, we found a statistically significant difference
between all studied groups according to the PC levels, depending on the
points of MC signs (p<0,001). The highest PC levels, were in the group,
with Sl and the points of MC characteristic signs from 70,00 to 100,00,
namely: IL-1B pg/ml — 172,08+4,20; IL-17 pg/ml — 792,54+28,07; MCP-1
pg/ml — 639,66+7,80.

Next, a correlation analysis was performed between the points of MC
characteristic signs and the levels of PC in each group. The following results
was obtained: in the group of healthy persons (group 3) correlation links was
not found; in the group 1 with SlI, a direct correlation was discovered
between the levels of all the studied PC and the points of MC characteristic
signs (IL-1p — p<0,001, r=0,75; IL-17 — p<0,05, r=0,55; MCP-1 — p<0,01,
r=0,69), which indicates the dependence of PC levels from the increase in
the number of MC in the skin and their degranulation.

3. The effectiveness of treatment with ultraviolet irradiation
The third stage, was to find out, the effectiveness of treatment with UVR
in patients with CKD VD stage on the HD. These sessions were conducted
for 48 patients with SI. The first step at this stage (fifth task), was to trace
the clinical effectiveness of UVR within one year (twelve months),
comparing the results of SI questionnaire (Skindex-16) (table 4).

11



Table 4

Dynamics of skin itch sings, during the year after ultraviolet radiation
treatment, in comparison with the data before treatment

Scale Right after | One month | Six months One year
s Before
Skindex- treatment the after after after
16 treatment treatment treatment treatment
1 38,82+4,30 | 0,62+0,20* | 11,04+2,30* | 10,80+2,10* | 12,50+2,50*
2 56,19+4,70 | 0,00+£0,00* | 14,22+3,40* | 15,10+£3,10* | 19,04+3,80*
3 40,50+5,50 | 0,00+0,00* | 6,37+2,40* 8,33+£2,50* | 12,31+3,60*
4 46,82+4,30 | 0,15+0,05* | 10,85+2,40* | 11,79+2,30* | 15,18+3,00*

Note: * (»p<0,001) — significant difference in comparison with the data before UVR
treatment. Legend: 1 — “Symptoms”, 2 — “Emotions”, 3 — “Functions”, 4 — “Total
Score”

A significant difference, was found, between SI manifestations before and
after UVR treatment (p<0,001). After the course of UVR treatment, in all
patients with Sl, its manifestations disappeared. Clinical efficacy of the
UVR on the SI we estimated as “good”, in view of the, absence of all SI
symptoms.

A month after the UVR treatment, in 26 (54,1%) patients SI did not
recover. In 22 (45,9%) patients its appeared again. In 19 (39,6%) patients
was SI<50,00 points, and in three (6,3%) SI>50,00 points. There was a
reliable difference in points on all scales of Sl in comparison with data
before UVR (p<0,001). Points were significantly lower. The clinical
effectiveness of influents of UVR treatment on the SI manifestations after
one month, we estimated as “good” in 26 (54,1%) patients, “satisfactory” in
15 (31,2%) patients and “no effect” in 7 (14,6%) patients.

Six months after the course of UVR treatment in 24 (50,0%) patients,
sustained a steady positive effect, the SI manifestations did not recovered. In
24 (50,0%) patients SI has appeared again: in 21 (43,8%) patients SlI
was<50,00 points, and in three (6,3%) patients>50,00 points. Detected a
significant difference, between Sl data before and six months later, after
UVR treatment (p<0,001). We evaluated the clinical efficacy of UVR on SI
manifestations, after six months of treatment, as “good” in 24 (50,0%)
patients, “satisfactory” in 15 (31,2%) patients and “no effect” in 9 (18,8%)
patients.

One year after the course of treatment, the clinically stable positive effect
of UVR stayed in 22 (45,8%) patients. In 26 (54,2%) Sl recovered, of them
in 22 (45,8%) patients SI<50,00 points, and in four (8,4%) patients

12



SI1>50,00 points. Detected a significant difference between Sl data before
and twelve months later after UVR treatment (p<0,001). We evaluated the
clinical efficacy of the UVR on SI manifestations as “good” in 22 (45,8%)
patients, “satisfactory” in 15 (31,2%) patients and “no effect” in 11 (23,0%)
patients.

Even taking into account, the fact, that in some patients Sl recovered again,
its intensity was less than before treatment, so we can assume that, UVR is an
effective method of sanation of patients with CKD VD stage with SlI.

The second step at this stage of research (sixth task), was to trace the
dynamics of PC levels in patients with Sl (n=48). In the comparison group,
there were patients without SI (n=48). After the first session of the UVR,
there was a tendency to increase the PC levels in all patients with Sl, that
was not accompanied by a deterioration in the course of the disease and
itching, and therefore there was no reason to stop the treatment. In our
opinion, this increase could be the result of an increase in the activity and
degranulation of MC.

Despite such effect, after the first session of the UVR, the course of
treatment was accompanied by a significant decrease in PC levels:
IL-1B pg/ml — p<0,001; IL-17 pg/ml — p<0,001; MCP-1 pg/ml — p<0,001.

Next, we conducted a differentiated assessment, of the dynamics of PC
levels, before and after treatment, depending on their baseline levels, in the
groups of patients with SI. In group, were was significantly higher PC levels
before UVR treatment in comparison with patients without Sl, the course of
treatment was accompanied by a significant decrease of these levels:
IL-1B pg/ml before and after treatment with UVR (p<0,001); IL-17 pg/ml
before and after treatment with UVR (p<0,001); MCP-1 pg/ml before and
after treatment with UVR (p<0,001). This may indicate the effect of UVR
on MC and the activity of monocyte-macrophage immunity, concerning the
production of the PC. UVR treatment effect, was prolonged, and most likely
was due to morphological changes in the skin.

The third step at this stage (seventh task), was devoted to the clarification
of the clinical efficacy of UVR effect on LQ within one year. After a course
of UVR treatment in all patients with SI, who participated in the study, a
significant difference, was found between the points of LQ before and after
two weeks of UVR treatment (42,70+1,80 and 65,50+1,90 respectively;
p<0,001 “Total Quality of Life Score” scale). LQ was improved. Exploring
LQ after one month of UVR treatment, we found a significant difference of
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LQ point in comparison with the data before UVR treatment (42,70+1,80
and 60,10+2,20 respectively; p<0,001 “Total Quality of Life Score” scale).
LQ was higher. Six months later, a significant difference was detected
between the LQ indicators in the group with Sl in comparison with the data
before UVR treatment (42,70+£1,80 and 58,80+£2,30 respectively; p<0,001
“Total Quality of Life Score” scale). One year after the course of UVR
treatment, there clinically stable positive effect of the UVR on the LQ,
resisted in 22 (45,8%) patients. Points of all LQ scales were significantly
higher in comparison with data before UVR treatment (42,70+1,80 and
57,50£1,90 respectively; p<0,001 “Total Quality of Life Score” scale)
(tables 5, 6).

Table 5
Dynamics of quality of life data, during
the year after patient’s treatment with ultraviolet radiation, in
comparison with the data before treatment

Right after | One month | Six months One year
Scales Before
SE-36 | treatment the after after after
treatment treatment treatment treatment
1 42,70+1,80 | 65,50+1,90* | 60,10+£2,20* | 58,80+2,30* | 57,50+1,90*
2 63,40+2,20 | 80,90+1,40* | 77,30+1,60* | 76,90+1,80* | 74,80+1,80*
3 49,90+2,60 | 76,60+£2,10* | 70,70+£2,60* | 69,10+2,50* | 67,40+2,60*
4 13,90+1,80 | 34,50+3,90* | 30,10+£3,40* | 28,60+3,60* | 25,30+2,70*
5 26,80+2,10 | 53,20+2,80* | 45,90+£2,90* | 43,90+3,10* | 44,40+2,90*
6 22,60+2,60 | 53,00+3,50* | 45,80+£3,60* | 42,90+3,90* | 40,10+3,40%*
7 31,10+£2,20 | 53,30+2,90* | 46,00+£3,00* | 45,10+£3,10* | 48,70+3,30*

Note: * — significant difference in comparison with the data before treatment
(»<0,001). Legend: 1 — “Total Quality of Life score”, 2 — “Symptoms of kidney
disease”, 3 — “Influence of disease on everyday life”’, 4 — “The burden of kidney

disease”, 5 — “Patient’s subjective evaluation of general health status”,

6 — “Physical total component”, 7 — “Mental total component”
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Table 6
Dynamics of patients Quality of Life,
during the year after UVR treatment

“Total Quality of Life score” | n | %
Right after the treatment

Very bad (0,00-25,00 points) 0 0,00
Bad (25,01-50,00 points) 1 2,08
Not bad (50,01-75,00 points) 36 75,00
Good (75,01-100,00 points) 11 22,92

One month after treatment

Very bad (0,00-25,00 points) 0 0,00
Bad (25,01-50,00 points) 12 25,00
Not bad (50,01-75,00 points) 26 54,17
Good (75,01-100,00 points) 10 20,83

Six months after treatment

Very bad (0,00-25,00 points) 0 0,00
Bad (25,01-50,00 points) 14 29,17
Not bad (50,01-75,00 points) 24 50,00
Good (75,01-100,00 points) 10 20,83

One year after treatment

Very bad (0,00-25,00 points) 0 0,00
Bad (25,01-50,00 points) 14 29,17
Not bad (50,01-75,00 points) 28 58,33
Good (75,01-100,00 points) 6 12,50

Consequently, in patients with CKD VD stage, treated with HD and with
SI manifestations, after the course of UVR treatment revealed, a significant
improvement in LQ indicators in comparison with the indicators before
treatment, which was maintained during the year.

CONCLUSIONS

Investigating the effect of skin itching on the quality of life of patients
with CKD VD stage, which are treated by hemodialysis, having studied the
connections between the manifestations of skin itching and the levels of
proinflammatory cytokines, the activity of mast cells, having substantiated
the expediency of using ultraviolet radiation to treat this category of
patients, can be done the following conclusions.

It has been established that the constant itching of the skin, of different
intensity, have 56,0% of the examined patients with CKD VD stage, who are
treated with hemodialysis. ltching of skin is combined with burning of the
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skin in 41,0% of patients, with wounds on the skin from scratching in
39,3%, with irritation of the skin from scratching in 60,7% of patients.

Itching inversely correlated with most life quality indicators: “Total
Quality of Life score” (p<0,001; r=-0,64), “Symptoms of kidney disease”
(p<0,001; r=-0,52), “Influence of disecase on everyday life” (p<0,001;
r=-0,61), “The burden of kidney disease” (p<0,001; r=-0,29), “Patient’s
subjective evaluation of general health status SF-12” (p<0,001; r=-0,61).
Itching of the skin also affects the physical activity of the patients —
“Physical total component” (p<0,001; r=-0,39) and plays a negative role in
the mental field — “Mental total component” (p<0,001; r=-0,48).

Regardless of the presence or absence of itching of the skin in patients
with CKD VD stages, which are treated with hemodialysis, the levels of the
studied proinflammatory cytokines were significantly higher in comparison
with practically healthy persons (p<0,05) and in the presence of itching skin,
are higher than in patients without pruritus with CKD VD stages, which are
treated with hemodialysis, namely IL-1p (p<0,001), IL-17 (p<0,001), MCP-
1 (p<0,001).

Mast cells manifestations, were significantly higher, in the groups of
patients with CKD VD stage, treated with hemodialysis, in comparison with
the group of practically healthy persons (p<0,05), and in the presence of
itching of the skin revealed, that their number and activity was higher in
comparison with patients with CKD VD stage without pruritus (p<0,01).

In the group of patients with CKD VD stage, treated with hemodialysis,
with pruritus, where levels of proinflammatory cytokines was significantly
higher, in comparison with patients without itching (p<0.001), was
established a direct correlation between the studied cytokines and mast cells
(IL-1B — p<0,001, r=0,75; IL-17 — p<0,01, r=0,55; MCP-1 — p<0,001,
r=0,69).

The course of treatment with ultraviolet radiation helped to eliminate the
manifestations of itching of the skin in 100,0% of patients with the CKD VD
stage, which are treated with hemodialysis. The steady, positive clinical
effect of treatment with ultraviolet radiation was maintained in 50,0% of
patients within six months and in 45,8% of patients during the year.

The course of treatment with ultraviolet radiation, significantly reduces
the levels of IL-1pB, IL-17, MCP-1 (p<0,001) in patients with CKD VD
stage, that are treated with hemodialysis and have itching of the skin.
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Treatment with ultraviolet radiation contributed to a significant
improvement of life quality, in comparison with data before treatment
(p<0,01) of all patients with CKD VD stage, which are treated with
hemodialysis with skin itch.

SUMMARY

The performed work allows to give the following practical
recommendations.

It is advisable to perform diagnostics of skin itching, for patients with
CKD VD stages treated with hemodialysis, using questionnaires
Skindex-16 — assessment of skin itch and SF-36 — assessment of quality of
life, once every six months. In the presence of pruritus manifestations in
patients undergoing CKD VD, that are treated with hemodialysis, it is
advisable to investigate the morphological changes in the skin (the number
and activity of mast cells) and IL-1p, IL-17, MCP-1 levels as additional
markers of diagnosis and effectiveness of treatment.

In the presence of skin itching in patients undergoing hemodialysis, it is
expedient to use treatment with ultraviolet radiation, with wavelengths from
290 to 320 nm (middle range), two to three times a week, the course of
treatment for ten sessions. The effect of treatment lasts an average of six to
twelve months.
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ACCUMULATION OF FLAVONOIDS
IN THE CARDUUS ACANTHOIDES L. HERBAL RAW MATERIAL

AND THEIR PHARMACOLOGY ACTIVITY

Balanchuk T. L., Mazulin A. V.

INTRODUCTION

Asteraceae is a very large and widespread family of flowering plants. The
family currently has 32,913 accepted species names, in 1,911 genera and
13 subfamilies, in terms of number of species, the Asteraceae revaled only
by the Orchidaceae. Many members have composite flowers in the form of
flower heads surrounded by involucral bracts, when viewed from a distance,
each capitulum may have the appearance of being a single flower.

Asteraceae may represent as much as 10% of autochtonous flora in many
regions of the world. Traditionally, two subfamilies were recognized,
Asteroideae and Cichorioideae, the latter has been shown to be extensively
paraphyletic, and has now been divided into 12 subfamilies, but the former
still stands™.

Carduus is a genus of flowering plants in the Asteraceae family, and the
tribe Cynareae, one of two genera considered to be true thistles, the other
being Cirsium. Plants of the genus are commonly as plumeless thistles.The
Carduus L. genus counts up to 120 species in native flora of Europe, Asia,
North Africa, North America and Canada, China, Argentina, Australia, New
Zealand and other countries?.

Up to 30 species of Carduus L. genus are grows in Ukraine. The most
wide spread species it is been Carduus acanthoides L. and Carduus nutans
L. They sprout as ruderal plants in steppes of east and western Ukraine up to
left-bank of Polesya (Palsy), in Crimea, South and central regions®.

And several are known elsewhere as introduced species and this genus is
noted for its disproportionately high number of noxious weeds compared to

! Yepenanos C.K. Cocynuctsie pacrenust Poccun u conpenensubix rocyaapcers. CII6.: Mup u
cembs, 1998. 990 c.

2 Rauschert E.S.J., Shea K., Bjornstad O.N. Coexistence patterns of two invasive species,
Carduus nutans and C. acanthoides, at three spatial scales. Biol. Invasions. 2012. Vol. 14(1).
P. 151-164.

3 Koptukos B.H., Koptukos A.B. [losniHas sHIIMKIIONE M IEKAPCTBEHHBIX pacTeHUM. POCTOB -
Ha-/lony: ®enukc, 2008. 797 c.
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other flowering plant genefa. It is also related to the card, which as a noun
means a device for aligning and cleaning finers®.

These are usually annual or biennial herbs, sometimes perennial, species
often grow 2 meters in height but are known to reach 4 meters. The erect
stems are winged and spiny, and usually have woolly hairs, the leaf blades
are hairy to hairless and entire or divided into lobes, and they have spine-
toothed edges.

The flower heads are solitary or borne in inflorescences of up to 20, the
head is spherical to cylindrical and covered in several layers of spreading or
curving spine-tipped phyllaries.

Species such as Carduus nutans, C. acanthoides, C. pycnocephalus L.,
C. crispus is allelopathic, producing compounds that inhibit the growth and
development of other plants”.

The Carduus genus species herbal raw materials in modern medicine can
be used as means with anti-inflammatory and antioxidant activities.

The aim of the work was to study the flavonoids accumulation in herbal
raw materials and hepatoprotective activity of Carduus acanthoides L.
herbal extracts.

1. Study of the flavonoids accumulation
in Carduus acanthoides L. herbal raw materials

Carduus acanthoides L., known as the spiny plumeless thistle, welted
thistle, and plumeness thistle, is a biennial plant species of thistle in the
Asteraceae — sunflower family. The plant is native from France, Italy,
western Turkey; through Russia and Kazakhstan to China. Carduus
acanthoides L. is well known in many other parts of the world, including
parts of North and South America, New Zealand, and Australia, as a noxious
weed. It is an invasive species in many regions of Canada and the United
States, including California and West Virginia. Carduus acanthoides L.
presents multiple factors in growth and reproduction that negatively
influence native species. This invasive species has spread easily across
different regions due to the fact that it spreads through its seeds, and each
plant itself creates around 1 000 seeds alone. In its native range the plant is

4 Omnpenenutens BelcumX pacteHuil Ykpaunbsl / JI.H. [loGpouaeBa u np.; mon pex.
1O.H. Ilpokynuna. K.: HaykoBa qymka, 1987. 548 c.

> Dunn P.H. Distribution of Carduus nutans L., C. acanthoides, C. pycnocephalus and
C. crispus, inthe United States. Weed Science. 1976. Vol. 24(5). P. 518-524.
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found in open grassland sand distrurbed areas, and in non-native ranges it is
a weed of annual grasslands, roadsides, felds and pastures, and disturbed
areas. Carduus acanthoides L. may exceed 2 metres in height and can form
weedy monotypic stands. It contains long, tubular disc florets in shades of
white, pink, the fruit is a cypsela tipped with a pappus of barbed bristles or
scales. At the top of each branch of the stem is an inflorescence of one to
several flower heads, each rounded, covered in spinyphyllaries, and bearing
many threadlike purple disc florets (Fig. 1). The stem and foliage are spiny
and sometimes wooly. The plant stars from a flat basal rosette and then bolts
an erect stem with occasional toothed, wrinkled, spiny leaves (Fig. 2). They
mainly grows on open muddy laces, pastures, sides of roads, steppe hills,
lime stones, black earth soils. The achenes are 2—-3 mm long, with faint
longwise stripes. Pappus bristles are 11-133 mm long’.

And several are known elsewhere as introduced species and this genus is
noted for its disproportionately high number of noxious weeds compared to
other flowering plant genefa.

It is also related to the card, which as a noun means a device for aligning
and cleaning fihers.

Fig. 1. The flowers of Carduus acanthoides L.

6 Omnpenenutens BbicumXx pacteHuit Ykpaunsl / J[.H. JloOpouaeBa u np.; moa pen.
IO.H. Ilpoxynuna. K.: HaykoBa nymxa, 1987. 548 c.
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Fig. 2. The leaves of Carduus acanthoides L.

These are usually annual or biennial herbs, sometimes perennial, species
often grow 2 meters in height but are known to reach 4 meters.

The erect stems are winged and spiny, and usually have woolly hairs, the
leaf blades are hairy to hairless and entire or divided into lobes, and they
have spine-toothed edges.

The flower heads are solitary or borne in inflorescences of up to 20, the
head is spherical to cylindrical and covered in several layers of spreading or
curving spine-tipped phyllaries. Species such as Carduus acanthoides L.,
C nutans L., C. pycnocephalus L. is allelopathic, producing compounds that
inhibit the growth and development of other plants.

The Carduus L. genus species herbal raw materials in modern medicine
can be used as means with hepatoprotective, anti-inflammatory and
antioxidant activities’.

For the first time a chemical composition of flowers and leaves of
Carduus acanthoides L. had been studies: flavonoids, hydroxycinnamic
acids, organic acids, amino acids, coumarins, mineral elements, essential
oils, sesquiterpenoids lactones have been quantified®.

" Aktay G., Deliorman D., Ergun E. et al. Hepatoprotective effects of Turkish folk remedies on
experimental liver injuri. Journal of Ethnopharmacology. 2000. Vol. 73(1-2). P. 121-129.

® Dimitrova-Dyalgerova 1., Zheley 1., Mihaylova D. Phenolic profile and in vitro antioxidant
activity of endemic Bulgarian Carduus species. Pharmacognosy Magazine. 2015. Vol. 11(4).
P. 575-579.
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Fourteen compounds were isolated from wholeplants of Carduus
acanthoides L. by various chromatographic techniques including column
chromatography over HP-20 macroporous resin, MCI gel, silica gel,
Sephradex LH-20 and ODS and reversed-phase HPLC.

Their structures were identified as salidroside (2-(3,4-dihydroxyphenyl-
ethyl-O-B-D-glucopyranoside), 3,5-di-hydroxyphenethyl alcohol-3-O-B-D-
glucopyra-noside, p-coumaric acid, 3-hydro-1-(4-hydroxy-3,5-
dimethoxyphenyl) propan-1-one, syringin, p-hydroxybenzaldehyde, salicylic
acid, tachioside, vanillic acid-4-O-B-D-glucopyranoside, syringic aldehyde,
2,6-dymethoxy-4-hydroxyphenol-1-O-3-D-glucopyranoside, 2,6-dimethoxy-
p-hydroquinone-4-O-P-D-glucopyranoside on the basis of spectroscopic
data analysis. All compounds were isolated from the Carduus L. genus for
the first time®.

The study of promising plant raw materials during the growing period and
development of effective modern methods of standartization are great
theoretical and practical significance.

The standartization of herbal raw materials species Carduus L. genus must
set contains for biological active flavonoids compounds.

A research object the flowers and leaves procured in the different regions
of Ukraine in the period of flowering (july — august).

Drying was conducted in a drying chamber “Termolab CHOJI 24/350”
(t=60°C) during 12 hours.

An analysis was conducted by physical-chemical methods. A detection
was conducted by chemical reactions, paper chromatography (PC), thin
layer chromatography (TLC) on “Aluminium oxide 150 F 254 (0.20 mm)
(MERCK, Germany)” plates in the systems: benzol : ethyl-acetate : acetic
acid : formamide (70:30:2:1), ethyl-acetate : methane acid : acetic acid :
water distilled (100:11:11:27), chloroform : methanol : acetic acid : water
distilled (6:2:0,1:0,1).

By methods of PC, TLC were contented the 8 flavonoids (luteolin-7-O-f-
D-glucopyranoside, campherol-3-O-B-D-glucopyranoside, campherol-3-O-
B-D-ramnoglucoside, apigenin-7-O-B-D-glucopyranoside, apigenin-5-O-f-

° Dimitrova-Dyalgerova 1., Zheley 1., Mihaylova D. Phenolic profile and in vitro antioxidant
activity of endemic Bulgarian Carduus species. Pharmacognosy Magazine. 2015. Vol. 11(4).
P. 575-579.

10 HepxaBna @apmakoness Yxkpainu. JlomoBuennss 2 / JII «HaykoBo-excnepTHUi
(dapmakoneiitnuii 1meHTp». 1-¢ BuA. X.: JlepxkaBHe mnimnpueMcTBo «HaykoBO-eKcriepTHHI
(papmakoneiinuii nentp», 2008. 620 c.
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D-gluco-pyranoside,c ampherol, luteolin, apigenin) and 3 hydroxycinnamic
acids (caftaric, protocatechic, chlorogenic).

The identification of flavonoids and their quantitative content was
conducted on a spectrophotometer “Specord-200 Analytic Jena UV-vis”
(A=330 nm). Prevailing content there were flavonoids derivates of apigenine.

The spectrophotometry method revealed of Carduus acanthoides L. herbal
raw materials standardization by content of the apigenine-7-O-p-D-
glycoside was proposed.

Method: about 1,0 g (exact weight) of herbal raw materials was
introduced into a 100 ml flask, poured with 30 ml ethanol, heated on a water
heater “Bb-4 micromed” (t=100°C) for 30 min. with thorough mixing.

The operation was performed 2 more times with new portions of the
ethanol (96%). The solutions were combined, cooled 30 min., filtered,
adjusted to the mark. 2 ml of the solution was introduced into a 50 ml
volumetric flask and made up to mark with the same solvent.

The optical density was measured on a spectrophotometer “Specord-200
Analytic Jena UV-vis” (A=330 nm) in a cuvete with a layer thickness of 10
mm. The reference solution is ethanol in parallel we determined the optical
drusity of the working standard solution apigenine-7-O-p-D-glycoside under
the same conditions.

Calculation of the quantitative content of the amount of the flavonoids
was performed in terms of the largest component of apigenine-7-O-B-D-
glycoside.

The specters of 96% ethanol extracts from inflorescences and leaves of
Carduus nutans L. are presented in the Fig. 1, 2.

The results of quantitative contens of flavonoids in herbal raw materials of
Carduus acanthoides L. are presented in the Table 1.
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Fig. 1. The UF-specter of 0,04% ethanol extract
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Fig. 2.The UF-specter of 0,04% ethanol extract
from Carduus acanthoides L. leaves

The results were treated by the method of mathematical statistics with the
use of license program “Statistica 6.0 for Windows” (Stat. Soft. Inc.,
No AXXR712D833214FANS).

The quantitative contents of flavonoids in herbal raw materials of
Carduus acanthoides L. to 5,41+0,52% (flowers) and 3,12+0,30% (leaves)
has been determined.
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Authenticity of differences sizes of concentrations was estimated on the
t-criterion of Student (p>95%)™.

The accumulation of flavonoids in the flowers of Carduus acanthoides L.
were higher than in leaves.

Table 1
The quantitative contents of flavonoids in herbal raw materials of
Carduus acanthoides L., ( X+A x), % p=6, (july — august, 2014-2015)

No The botanical name Content of flavonoids
flowers Leaves
1 Carduus acanthoides L., Donetsk region., 5.1120.50 3.1240.30
s. Druzcowka
9 Carduus aca_nth0|des L., Zaporizhzhia 5204051 3204031
region., s. Tokmak
3 Carduus acanthoides L., Donetsk region., 5.10+0.49 3.1940.32
s. Kramatorsk
4 Carduus acgnthmdes L Zaporizhzhia 5.1140.50 3004031
region., s. Melitopol
5 Carduus acanthoides L., Kherson region., 5.4140,52 3.3340,30
s. Nova Kachovka

2. Obtaining a lyophilic extract from Carduus acanthoides L. herbs

Phytochemical and pharmacological studies undertaken, that lyophilized
water extracts from the flowers and leaves of Carduus acanthoides L. on the
laboratory setting “Chris Alpha 1-2 LD plus (Germany)” expose an
hepatoprotective and antioxidant actions.

Method: about 10,0 g (exact weight) of herbal raw materials (d=0,3 mm),
was introduced into a 100 ml flask, poured with 50 ml ethanol, heated on a
water heater “Bb-4 micromed” (t=100°C) for 30 min. with thorough mixing.
50 ml of purified water was extracted on a ultrasonic unit “Y3/H-A1200T”
with an operating frequency of 50 Hz.

The solution was filtered, freeze drying was performed on the laboratory
setting “Chris Alpha 1-2 LD plus (Germany)” inepindorfs (V=1,5 ml).

Contributed to the freezing chamber (t=-50°C) for 1 hour, hermetically
sealed and turned on the vacuum device.

1 HepxaBna ®apmakoness Yxpainu. JlomoBuennss 2 / JII «HaykoBo-excnepTHUA

dapmakoneiinuii meHtp». l-¢ Bua. X.: JlepxkaBHe mianpueMcTBo «HaykoBo-eKcriepTHHI
dapmakoneitnuii neHTp», 2008. 620 c.
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When the pressure in the sublimator decreases by 4 Pa, the temperature
decreases (t=-50°C).

The duration of the process was 9 hours. Technological scheme for
obtaining lyophilized extract from Carduus acanthoides L. herbs is shown in
the Fig. 3.

The quantitative contents of flavonoids in lyophilized water extract from
Carduus acanthoides L. herbs is shown inthe Table 2.

Table 2
The quantitative contents of flavonoid compounds in lyophilized
water extract of Carduus acanthoides L.,

( X+A X)), % p=6, (july — august, 2014-2015)

Ne The botanical name (;Ioar\‘/f:;isd‘;f
: Donetsk region, . Driacovka 10332111
: Zap(c): ra: gg;ﬁ.z ar%%?é?jiéi’cl; kmak 12,11%1,20
3 Dogggiurgi?)cné,n ;h?g?;rialjtarsk 10,19£1,09
‘ Zaporighia region, . Meliopol 226112
° Khers((:)ir?eugﬁr??ih tlillg\llge}i;(;hovka 10,22+1,21
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Fig. 3. Technological scheme for obtaining lyophilized herb extract

28

from Carduus acanthoides L.




The quantitative contents of flavonoids in lyophilized water extracts of
Carduus acanthoides L. from 10,19+1,09% and to 12,11+1,20% has been
determined. Authenticity of differences sizes of concentrations was
estimated on the t-criterion of Student (p>95%).

The species of Carduus L. genus sprout in unfavorable terms and
accumulate toxic pollutants from an environment.

The standartization of lyophilized water extracts should include
determination of the content of nitrates, inorganic elements and general ash.

A research object the herbs procured in the different regions of Ukraine in
the period of flowering (july — august). Drying was conducted in a drying
chamber “Termolab CHOJI 24/350” (t=60°C) during 12 hours .

By ionometric and atomic emission spectroscopy methods has been used
for research. The contents of nitrates and 14 inorganic elements has been
determined in lyophilized extract from Carduus acanthoides L. herbs.

An analysis was conducted by physical and physical-chemical methods.

Method: the nitrates identified on a reaction with a diphenylamine in the
concentrated sulphuric acid. The quantitave contain of nitrates was
conducted by a ionometric method on a device EV-74 (Belarus) with nitrate-
selective electrode of type EI-NO; (an electrode of comparison is a
chlorine-silver).

The quantities contain of nitrates was expected on the gouge chart of
standard solution of potassium of nitrate in a solution 1% of
KAI (SO4)2X 12H,0.

Hinge-plate of the herbal raw materials (lyophilized water extracts) 10,0 g
was dispergated, carried in a retort on 100 ml, added 50 ml solution 1% of
KAI(SO,),x12H,0, mixed carefully 3 min., measured potential of electrode
(mV).

Authentication and quantitative determination of element composition
contain of the investigated herbal raw materials (lyophilized water extracts)
was conducted by the method of atomic-emission analysis on the
spectrometer of DFC-8 with the sprayer of IBC-28 at characteristic long
waves®.

12 JllepxaBna @apmakoniess Ykpainu. JlomoBHenns 2 / JIII «HaykoBo-excnepTHUi

(dapmakoneiinuii uentpy». 1l-e Bua. X.: [epxkaBHe mninnpueMctBo «HaykoBo-ekcrepTHU
(dapmaxoneiinuit neHTp», 2008. 620 c.

13 Arpadjan S., Gelik G., Taskesen S., Giliger S. Arsenic, cadmium and lead in medicinal herbs
and their fractionation. Food and Chemical Toxicology. 2008. Vol. 46(8). P. 2871-2875.
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Authentication and quantitative determination of element composition
contain of the investigated herbal raw materials (lyophilized water extracts)
was conducted by the method of atomic-emission analysis on the
spectrometer of DFC-8 with the sprayer of IBC-28 at characteristic long
waves.

Hinge-plate of the herbal raw materials (lyophilized water extracts) 0,3 g
was dispergated, was entered in a quartz cups, added 10 ml solution of
sulphuric acid 5%, dried out (t=105°C) to permanent mass.

To increase the objectivity and accuracy of analyses the herbs was
previously washed with purified water and the dust was mevoved from the
surface.

The quartz cups was entered in a muffle stove up to 5 hours (t=500°C),
cooled, weighed. Was dissolved in the diluted sulphuric acid, entered in the
electro termical analyzer of device.

The atomization of tests was conducted on the graphite electrodes of
device in the digit of arc of altemating current (I=16 A, U=220 V, t=60 sec.).

The spectrums were registered on a spectrograph DFC-8 (diffraction grate
600 st./mm at the three-lens system of illumination of crack).

Intensity of lines in spectrums was fixed by a micrometer MF-4
(A=196-706,5 nm). Measuring temperature (t=23-25°C).

In parallel was conducted measuring of solution of comparing to the
analogical reagents.

The method of quantitative determination of inorganic elements is quite
reliable and objective.

The results were treated by the method of mathematical statistics with the
use of license program “Statistica 6.0 for Windows” (Stat. Soft. Inc.,
Ne AXXR712D833214FANS).

Authenticity of differences sizes of concentrations was estimated on the
t-criterion of Student (p>95%).

The results of researches of inorganic elements is driven to the tables 3, 4.

Authenticity of differences sizes of concentrations was estimated on the
t-criterion of Student (p>95%). The results of researches of inorganic
elements is driven to the tables 3, 4.
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The quantitative contents of nitrates in lyophilized water extract

Table 3

of Carduus acanthoides L., ( Xx+A x), % p=6, (july — august, 2014—2015)

in lyophilized water extracts from Carduus acanthoides L., ( x+A X)
mg/100 g, n=6 (may — july 2015)

The quantitative contents of inorganic elements

Ne The botanical name Contents of
_ nitrates
' Doig{sdkufesg?g 2 ntsh Olscrlﬁiclg\’ka 10,33+1,11
? Zeporiahahi region, . Tokmak 12,111,20
; Dorﬁie?ggi:;izﬁnsth(Iil:ja?;alzarsk 10,19£1,09
4 Zapoﬁ;:grl:il;s ric;;a:g:]h,oslfjﬁel_li:[opol 11,22£1,12
> KhersC(:JinrjeuguiZr?,cihmg\llgeli;hovka 10,22+1,21
Table 4

The name of inorganic Contents of
Ne (A, HM) . .
elements inorganic elements
1 Zinc (Zn) 2139 0,45+0,05
2 Nickel (Ni) 232,0 0,01+0,001
3 Iron (Fe) 248,3 3,03+0,31
4 Silicon (Si) 251,6 5,47+0,55
5 Manganese (Mn) 2795 0,03+0,002
6 Magnesium (Mg) 285,2 18,02+1,90
7 Aluminum (Al) 309,3 0,20+0,02
8 Molybdenum (Mo) 313,3 0,01+0,001
9 Copper (Cu) 324,7 0,08+0,001
10 Phosphorus (P) 357,9 5,62+0,55
11 Calcium (Ca) 422,6 45,46+4,66
12 Strontium (Sr) 460,0 0,15+0,02
13 Natrium (Na) 589,0 3,23+0,34
14 Potassium (K) 706,5 16,51+1,79
Mass of general ash (%) 0,73+0,08
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The flowers, leaves and lyophilized water extracts from Carduus
acanthoides L. herbs contented the nitrates level more than toxically
concentrations (up to 300—370 mg/kg).

The concentrations of nitrates in lyophilized water extracts from Carduus
acanthoides L. herbs from 10,19+1,09 and to 12,11£1,20 mg/kg has been
determined™.

The lyophilized water extracts from Carduus acanthoides L. herbs
contented 14 inorganic elements, from that essential macro- and micro-
inorganic elements (Ca, Cu, Fe, K, Mg, Mn, Zn, Co, P, Mo) in sufficiently
high concentrations. In high concentrations was contented macro-inorganic
elements (mg/100g): Ca (45,46+4,66), Mg (18,02+1,90), K (16,51+1,79),
Na (3,23+0,34), Fe (3,03+0,31); micro- inorganic elements (mg/100 g): Zn
(0,45+0,05), Al (0,20+0,02), Sr (0,15+0,02), Cu (0,08+0,001), Mn
(0,03+0,002), Mo (0,01+0,001); Ni (0,01+0,001). The accumulation of
toxically inorganic elements (Pb, Cd, Co, Hg, As,) were contented (>0,01
mg/100 g)*.

Formation of general ask is insignificant higher in the lyophilized water
extracts of Carduus acanthoides L. herbs (mg/100 g) (to 0,73+0,08), that is
may be related to the different level of accumulation of inorganic elements.

3. Study of the pharmacological activity
of Carduus acanthoides L. lyophilized water herbal extracts

The infusions (1:10) of Carduus L. genus species in modern medicine of
many countries is applied. Infusion is appointed for treatment of diseases of
gastrointestinal tract, hepatoprotective and antioxidant medicinal means.
Also a water extract with roots shows scolative, antioxidant and anti
epilepsy actions. The normalizing operating is set on functioning of liver,
especially at viral, chemical and mechanical damages. For treatment and
prophylaxis of diseases of liver apply a phylogenetic near type Carduus
marianus L. of Carduoideae Kitam. subfamily and drugs from the herbal
raw materials. They shows the expressed antioxidant, detoxical, immune
modulating, membrano-proliferative activities, stimulated the biosynthesis

1% Cupnit MM., Kynemos M.M., Tamkiesa H.M. Ta i, BioxiMist pociui: HaB4. mocioHuK. X.:
XHAY . B.B. [lokydaeBa, 2006. 175 c.

15 Cupnit M.M., Kynemos M.M., T'apxuesa H.M. Ta iH. BioxiMis pociinH: HaBd. HOCIOHHK. X.:
XHAY M. B.B. lokydaeBa, 2006. 175 c.
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of proteins and phosphotides™ .The value of the index of acute toxicity of
lyophilized water extracts from Carduus acanthoides L. herbs were
determined on white rats of the same sex in 6 animals per group. The
lyophilized water extracts were administered inside the gastro-metal probe
In increasing concentrations at intervals of 30 minutes for 2—3 hours. When
intragastric lyophilized water extracts were administered in a dose of 15 000
mg/kg, no effects on the behavior of animals, significant violations of the
general condition, or local irritation on the intact eye mucosa were found.
The studied lyophilized water extracts belong to the 6th class of toxicity,
including relatively non-toxic substances’’. When applying concentrated
solutions of lyophilized water extracts to the skin of white rats, no allergic
reactions were observed. The study of hepatoprotective, antioxidant,
detoxification activity of lyophilized water extracts were carried out on
50 male rats of the Institute of Pharmacology and Toxicology of the
Academy of Medical Sciences of Ukraine. The model of toxic hepatitis was
caused by the introduction of a 50% solution of dichloroethane in sunflower
oil, which the rats were injected inside with a gastro-metallic probe. Dosage
500 mg 1 time per week for 4 weeks. When reaching 5 weeks of the
experiment, the introduction of dichloroethane was stopped. During for
10 days, the test animals were administered intragastrically 1 time per day:
lyophilized water extracts from herbs of Carduus acanthoides L. and
Carsil® AT “Sopharma” preparation in doses of 100 mg. The study of the
biological activity of lyophilized water extracts and the biochemical
parameters of the blood of animals on a model of experimental hepatitis has
been established that they possess a disturbed hepatoprotective activity
identical to the drug Carsil® AT “Sopharma”. The introduction of
lyophilized extracts to animals leads to inhibition of the synthesis of oxide
modification of rat liver protein (a decrease in CPG, APG). The drug
Carsil® AT “Sopharma” has a significantly less pronounced antioxidant
activity.

CONCLUSIONS
Carduus acanthoides L. is native plant from France, Italy, western
Turkey; through Russia and Kazakhstan to China. Carduus acanthoides L. is

16 Yepenanos C.K. Cocyauctsie pactenust Poccun u conpenenbabix rocynapcts. CII16.: Mup u
cembs, 1998. 990 c.

17 Arpadjan S., Gelk G., Taskesen S., Giicer S. Arsenic, cadmium and lead n medicinal herbs
and their fractionation. Food and Chemical Toxicology. 2008. Vol. 46(8). P. 2871-2875.
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well known in many other parts of the world, including parts of North and
South America, New Zealand, and Australia, as a noxious weed. It is an
Invasive species in many regions of Canada and the United States, including
California and West Virginia.

By methods of PC, TLC were contented the 8 flavonoids (luteolin-7-O-f3-
D-glucopyranoside, campherol-3-O-B-D-glucopyranoside, campherol-3-O-
B-D-ramnoglucoside, apigenin-7-O-p-D-glucopyranoside, apigenin-5-O-f-
D-glucopyranoside, campherol, luteolin, apigenin) and 3 hydroxycinnamic
acids (caftaric, protocatechic, chlorogenic).

The spectrophotometry method revealed of Carduus acanthoides L. herbal
raw materials standardization by content of the apigenine-7-O-p-D-
glycoside was proposed. The infusions (1:10) of Carduus L. genus species in
modern medicine of many countries is applied. Infusion is appointed for
treatment of diseases of gastrointestinal tract, hepatoprotective and
antioxidant medicinal means. Phytochemical and pharmacological studies
undertaken, that lyophilized water extracts from the flowers and leaves of
Carduus acanthoides L. on the laboratory setting “Chris Alpha 1-2 LD plus
(Germany)” expose an hepatoprotective action. The quantitative contents of
flavonoids in lyophilized water extracts of Carduus acanthoides L. from
10,19+1,09% and to 12,11+1,20% has been determined.

The standartization of lyophilized water extracts should include
determination of the content of nitrates, inorganic elements and general ash.

Pharmacological studies undertaken, that lyophilized water extracts of the
Carduus acanthoides L. herbs possess significant hepatoprotective and
antioxidant actions. The drug Carsil® AT “Sopharma” has a significantly
less pronounced antioxidant activity.

SUMMARY

The Carduus L. genus species herbal raw materials is perspective in
modern medicine as means with significant activity. Phytochemical and
pharmacological studies undertaken, that lyophilized water extracts from the
Carduus acanthoides L. herbs on the laboratory setting “Chris Alpha 1-2 LD
plus (Germany)” expose an hepatoprotective and antioxidant actions. The
study of the biological activity of lyophilized water extracts and the
biochemical parameters of the blood of animals on a model of experimental
hepatitis has been established that they possess a disturbed hepatoprotective
and antioxidant activity identical to the drug Carsil® AT “Sopharma”.
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ON THE DISTRIBUTION OF CEREBROVASCULAR DISEASES
IN UKRAINE AND POLAND AND ACCURACY OF CREATION
OF NEW DRUGS FOR THEIR TREATMENT AND PREVENTION

Vyshnevska L. 1., Romas K. P.

INTRODUCTION

For many years now, cardiovascular diseases rank first in prevalence not
only in Ukraine but throughout the world. Moreover, they are the number
one cause of disability and mortality of the population. Pathological
conditions associated with lesions of the vessels of the brain are also
associated to this significant group of diseases. They received the name of
cerebrovascular disease (CVD). The problem of prevention and treatment of
central nervous system in the world and in Ukraine is taking a leading role
in combating with a decrease in mortality of the population.

CVDs are among the most common and frequent diseases of the nervous
system, and their most dangerous form is acute violation of cerebral
circulation (AVCC, stroke) is more common than acute myocardial
infarction. The statistics show that there are more than 15 million strokes
registered each year in the world. They account for 10% of all deaths
(almost 6 million a year), making the stroke the cause of death number 2 on
the planet. However, in most cases, the result of AVCC is not death, but
limitation of life, because strokes lead to disability and, consequently, a
significant decline in the quality of life among older people in the group.

As statistics show, 60% of patients after a stroke suffer from severe
disorders of the nervous system that interfere with their daily activities’.
Strokes often lead to movement disorders, speech and vision disorders,
pelvic dysfunction, swallowing® and alimentary deficiency disorders,
emotional (depression), and cognitive (to degree of dementia) disorders.

This pathological condition tends to rejuvenate: if earlier the stroke was
considered a problem exclusively of elderly people, to date, cases of

! Borommu I1.B., Mimenxo T.C., 3necenko I.B. Emizemionoris MO3KoBOTo iHCYIbTY B YipaiHi.
Hiaenocmuxa, nikysauus, npoghinakmuxa 2ocmpux ma XPOHIMHUX NOPYUEHb MO3KOBO2O
Kposoobiey: mamepianu HayK.-npaxkm. koug. (Xapkis, 5—7 sxoBtHsa 2005 p.). X., 2005. C. 74-75.

2 Kouyea M.H., Kouyes I'.I., Kopx A.H. CoBpeMeHHbBIE BO3MOKHOCTH MeTaGOINIECKOi

Tepanuu — B (pokyce AKTOBETHH. CXIOHOEBPONEUCHKUL JHCYPHANL BHYMPIUHbOI Mda CIMEUHOT
meduyunu. 2015. Ne 1. C. 101-108.
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cerebrovascular accident are more often registered in patients in the age of
30 to 40 years.

During the therapy of neurological diseases, preference is given to
neurotropic agents (drugs from the group of nootropics) that are successfully
used for the treatment and pharmacological prophylaxis of pathological
conditions associated with brain activity.

1. General characteristics of CVD, their classification and risk factors
that contribute to the occurrence of these pathologies

Cerebrovascular diseases are a group of diseases of the brain that are
caused by pathological changes of cerebral vessels with impaired
cerebrovascular circulation. The most common causes of cerebrovascular
diseases are atherosclerosis and arterial hypertension, which lead to a
narrowing of the lumen of the brain vessels and a decrease in cerebral blood
flow®. Often such diseases are associated with diabetes, smoking, and
coronary heart disease. There are transient, acute and chronic progressive
disorders of the cerebral circulation. Brain circulation disorder is the second
leading cause of mortality in the cardiovascular diseases group after
coronary heart disease”.

In accordance with the International Classification of Diseases of the tenth
revision, cerebrovascular diseases are allocated to the block of headings with
the codes 160-169 (in the class “disease of the circulatory system”). The
detailed content of these sections is given in Table 1.

The risk factors for developing cerebral circulation disorders include
physiological, behavioral, and environmental factors that increase the risk of
vascular diseases of the nervous system.

Risk factors are not the cause of the disease, they only reflect the
connection with the etiological factor in the development of the disease.
There are many causes that lead to cerebrovascular disorder. But the most
common causes are the following three:

3 Bypuunckuit C.I'. Heliporporekuus npu 1epeOpOBacCKyIspHOI MaToOJIOTHH: CUCTEMHBIE
aCTeKThl. Yrpaincokuil Hegponoziunuil scypuan. 2015. Ne 1. C. 103-108.

* Tanmsiok B.A. JluHaMika 3aXBOPIOBAHOCTI Ta MOLIMPEHOCTI XBOPOO CHCTEMH KPOBOOOITY
cepen HacelleHHs1 YKpaiHy Ha CydacHOMY eTarll: HAlllOHAIbHUIN Ta perioHalbHUM acnekTu BicnHux
coyianvHol 2izicnu ma opeanizayii oxoponu 300pog’s Yrpainu. 2014, Ne 2(60). C. 74-78.

[ndopmariiino-anaaiTMyHa JOBiIKa NpPO EKOHOMMHHMEK cTaH B YkpaiHi (2016). URL:
http//ukrexport.gov.ua/ukr/prom/ukr/26.html (nara 3Bepuenns: 25.10.2017).
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— cerebral atherosclerosis and general atherosclerosis are the cause of
75% of all acute cerebrovascular abnormalities;

— hypertonic disease — the frequency of arterial hypertension during
stroke is 72%;

— combination of atherosclerosis with hypertension.

Classification of the CVD according to the ICD-10

Table 1

100-199 CLASS IX Diseases of the circulatory system

160—169 Cerebrovascular diseases

160 Subarachnoid hemorrhage
161 Intracerebral hemorrhage
162 Another nontraumatic intracranial hemorrhage
163 Brain infarction
163.9 | Brain infarction unspecified
164 A stroke that is not specified as a hemorrhage or a heart attack
165 Blockage and stenosis of precerebral arteries,
which do not lead to brain infarction
166 Clogging and stenosis of cerebral arteries,
which do not lead to brain infarction
166.9 | Brain artery blockage and stenosis unspecified
167 Other cerebrovascular diseases
167.2 Cerebral atherosclerosis
167.3 Progressive vascular leukoencephalopathy
167.4 Hypertensive encephalopathy
167.8 Other specified lesions of the brain vessels
167.9 Cerebrovascular disease unspecified
168 Brain vessels lesions in diseases classified elsewhere
169 Consequences of cerebrovascular diseases

169.0 Consequences of subarachnoid hemorrhage
169.1 Consequences of intracranial hemorrhage
169.3 Consequences of cerebral infarction
169.4 Consequences of a stroke that is not specified

as a hemorrhage or a cerebral infarction

169.8 | Consequences of other and unspecified cerebrovascular diseases

Apart from these main reasons, it is necessary to name others that can lead
to certain disorders of the cerebral circulation:

— symptomatic arterial hypertension (for example, when kidney disease);
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— heart disease, congenital and acquired defects, rhythm disturbance,
coronary artery disease, cardiosclerosis, angina pectoris, transient
myocardial infarction, etc.;

— infectious and infectious-allergic vasculitis (when collagenosis,
rheumatism, etc.);

— arterial hypotension;

— vasomotor dystonia;

— blood diseases (leukemia, hemophilia, etc.);

— kidney disease;

— diseases of the endocrine glands (thyroid, pancreas, adrenal glands);

— diabetes mellitus;

— toxic lesions of vessels in exogenous and endogenous intoxications (for
example, with acute and chronic renal or hepatic insufficiency, alcohol
intoxication, toxicosis of the second half of pregnancy);

— traumatic vascular lesions in hemorrhages (subdural, epidural,
parenchymal, ventricular);

— compression of arteries and veins, especially in the cervical spine (with
osteochondrosis);

— anomalies (congenital and acquired) of the structure of the Vilisius
circle (occlusions and stenoses of the major arteries of the head and neck,
congenital defects of the structure of the brain vessels, such as aneurysms,
loops, narrowing, underdevelopment);

— brain tumors.

According to the results of 20 years of prospective observation among
people with four risk factors, the mortality rate for all causes is three times
higher than among those who did not have any of the risk factors during the
period of examination®. With their number, the proportion of deaths from
cardiovascular diseases increases: in the absence of risk factors for this
pathology, every fourth is dying, while in the presence of four risk factors
for the circulatory system, death occurs in three of the four deaths®.

® 3inuenko O.M., Fony6unkos M.B., Mimerko T.C. CTaH HEBpOIOHHOI CIyxO1 YKpaiHu B
2014 pori: cTaTUCTUYHO-aHANITUYHUN TOBITHUK. X., 2015. 24 c.

6 3o3yns AWM., Cnabkuii I'.A. YcoBepIIeHCTBOBAaHHE CUCTEMBl OKa3aHUSI MEIUITMHCKOM
nomon HaceneHuto mpu LIB3 — cocraBisroreit o01ieit pedopMbl 31paBOOXpaHEHUS B YKpanHe.
36ipnux naykosux npaye cnispodoimnukie Hayionanenoi meouunoi axademii nicisiouniomHoi
oceimu imeni I1.J1. [llynuxa. 2013. Ne 3. C. 14-19.

Zomlya 1.S., Zozulya A.l. Epidemiology of cerebrovascular disecases in Ukraine. UKrainian
medical chronicle. 2011. Ne 5. P. 38-41.
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2. The prevalence of cerebrovascular diseases in Poland and in Ukraine

In the official statistics of the World Health Organization, two indicators
are used to describe the state of neurological pathology: they are an indicator
of the prevalence and incidence of nerve diseases, which include diseases of
the peripheral nervous system, inflammatory diseases of the nervous system,
epilepsy, Parkinson’s disease, multiple sclerosis, damage to the nerves and
nerve roots, vegetative vascular dystonia, and an indicator of the prevalence
and morbidity of cerebrovascular disease’.

CVDs are prevalent in the third place among nosological forms of
circulatory system diseases and account for 16% of the structure of the
primary morbidity of the population of our planet®.

Cerebrovascular pathology has the largest share in the causes of primary
disability in the working age population due to nerve diseases — 44,2%.
Among the vascular diseases of the brain, the most widespread and grave
consequence is a cerebral stroke, which leads to disability in 60% of cases,
10% of patients are able to recover fully, and almost 30% of strokes are fatal
— these are the statistics of the consequences of stroke among the Ukrainian
population. In Western Europe, these figures are somewhat different: 45%,
35% and 20%, respectively, which is substantiated by the unquestionably
higher level of social and economic development of the country, more stable
social protection of the population, which in turn directly affects the state of
the nervous system and the likelihood of the emergence of CVD.

In the mortality structure in developed countries, stroke takes place No. 3
after ischemic heart disease (IHD) and oncological diseases. In Poland,
mortality rates for the year make up about 4—7% of the total number of fatal
cases.

In comparison, in Ukraine, according to official statistics, the CVD,
mainly stroke, is the cause of mortality No. 2 (100-110 thousand deaths,
about 14% of all deaths), every year 100-110 thousand strokes are
registered (more than a third of them — in people of working age), 30-40%
of stroke patients die within the first 30 days and up to 50% — within 1 year
of the onset of the disease, 20-40% of surviving patients become dependent

" Bonoums I1.B., Mimerko T.C., 3xecenko LB. Emizemiosnorisi MO3KOBOTO HCYIBTY B YKpaiHi.
Hiaenocmuxa, nikysauus, npoghinakmuxa 2ocmpux ma XPOHIMHUX NOPYUEHb MO3KOBO2O
Kp080obicy: mamepianu HayK.-npakm. kong. (Xapkis, 5—7 xoBTHs 2005 p.). X., 2005. C. 74-75.

® anmsiox B.A. Jlunawmika 3aXBOPIOBAHOCTI Ta IMOMMPEHOCTI XBOPOO CHUCTEMHU KPOBOOOTY
cepell HacelleHHs YKpaiHy Ha Cy4acHOMY eTalli: HalllOHAJbHUN Ta perioHalbHUN acleKTH BicHuk
coyianvHoi eicienu ma opeanizayii oxoponu 300pos’a Yipainu. 2014. Ne 2(60). C. 74-78.
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on out-patient care (12,5% primary disability), and only about 10% return to
full-fledged life®.

In the last decade, according to statistical data, there is a significant
increase in the prevalence of cerebrovascular diseases, including cerebral
stroke, in the world. The frequency of their occurrence has increased almost
1,2 times [5].

It is necessary to note that almost 50% of registered strokes account for
Ukrainians who have not reached the retirement age. The number of stroke
cases in able-bodied patients continues to grow. The proof of this is the
statistics for the last 7 years, which recorded the incidence of this pathology
in patients aged 30 to 40 years. In Poland, this percentage is somewhat
lower, which is due and justified by the availability of social guarantees, a
number of youth social and economic development programs (mortgage
lending, loyalty programs, etc.). Fig. 1 shows comparative data on the
frequency of registration of stroke cases in patients aged 30 to 40 years in
Ukraine and Poland inthe period of 2010-2016 years.

2504 1629
25%0 2204 16%0 1494
1499
2004
1294
1504 904
10249
1509
11%% 7%
309
1029 6%
404
509
209
0% 029
2010 2012 2014 2016 2010 2012 2014 2016

Fig. 1. Comparison of the frequency of registration of stroke cases
in patients aged 30 to 40 years in Ukraine and Poland

® Kypxur B.A. OcHOBBI (uroTepanuu: yue6. mocobue /s CTyIeHTOB (apMaleBTHIECKIX
BY30B. Camapa: OO0 «Odopt»; 'BOY BIIO «CamI'MYV Poc3apasay, 2009. 963 c.
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Analyzing the data of Fig. 1, it can be observed a rather sharp increase in
the incidence of stroke at the same time in both countries due to the
2014 social and economic crisis.

That is why the choice of rational pharmacotherapy in treating the
described conditions and improving the quality of life of patients who have
suffered from disorders related to brain activity is of great importance and of
primary importance.

3. Features of pharmacotherapy
of cerebrovascular diseases in European countries

A leading factor in the preservation of neuroglial structures under
conditions of ischemia and hypoxia is maintaining stable cerebral
circulation, ensuring adequate oxygen supply and creating conditions for the
activation of oxygen and glucose utilization in order to ensure the
functioning of the Krebs cycle. Compliance with these provisions should be
considered the true neuroprotection.

Strategies for rational neuroprotection are based on the activation of
mechanisms that allow cerebral structures to properly function in the
absence of oxygen and consist of restoring adequate tissue perfusion and
eliminating the toxic effects of hypoxia. Contemporary concepts of the
treatment of acute and chronic vascular cerebral disorders in Ukraine and
Western Europe are based on the integrated usage of several groups of
drugs:

1) infusion correctors of systemic and cerebral perfusion, which allow
stabilizing the state of cerebral and systemic blood flow;

2) drugs that provide a stable level of blood pressure (now, in the acute
period of a stroke it is considered appropriate to correct the blood pressure to
figures not lower than 170/90 mm hg, which involves the use of mild
hypotensive agents);

3) anticoagulants, activating mechanisms of blood flow; reoprotectors and
vasoactivators, which improve blood supply;

4) drugs that allow for the early (in acute period of ischemic injury) and
long-term use to stabilize cerebral energy metabolism;

10 [TmukoB B.A., Smenko 10.b., Konapatiok H.FO. OcHoBHI mimxoan 10 mpoQuiakTuKa
XBOPOO CHCTeMHU KPOBOOOTTY. Vkpaincokuti meouynuti yaconuc. 2014, No 6(104). C. 45-48.
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5) drugs for substitution therapy (neurotransmitter), the conduct of which
must be started with the stabilization of life-supporting functions of the
body™.

After a stroke, cognitive impairment occurs quite often (almost 25% of
patients). The primary task is the selection of optimal neurotrophic therapy.
Means of choice for cognitive, as well as linguistic post-stroke disorders are
nootropic drugs™.

So, based on the above information, it can be concluded that nootropic
drugs are an integral part of pharmacotherapy and the prevention of diseases
associated with damage to the vessels of the brain.

Initially, nootropics were created for the treatment of early stages of
Parkinson’s and Alzheimer’s diseases, narcolepsy, depression, attention
deficit disorder syndrome and ADHD (attention deficit hyperactivity
disorder syndrome).

In the modern world, such drugs have become widely used. According to
WHO statistics, one third of the population in Europe accepts drugs from
this group. The peculiarity of the use of nootropics is the possibility of
appointing them not only to patients, but also healthy individuals in stressful
situations when reducing the overall level of human viability, which arise
from a variety of diseases and extreme influences®,

The evidence of high efficiency of this group of drugs is numerical
research, in which a large number of patients participated. As a result, the
positive influence of nootropic drugs on cognitive processes was proved and
positive dynamics of functioning of cerebral structures was noted.

These drugs include, in particular, cyticoline — a drug from the group of
nootropics, which has a proven positive effect on the indicators of cognitive
function (Fioravanty M. et al.,, 2005). The confirmation of the
neuroprotective effect when used in patients with acute ischemic stroke,
chronic CVD was given in scientific publications. The accumulated data,

1 Tpoginaxtuka 1epebpOBACKYIAPHEX 3aXBOPIOBAHb y IMAIIEHTIB 3 apTePiaIbHOIO

rinepTeH3ieto. Midcnapoonuti nesponociunuil scypran. 2013. Ne 8(62). C. 112-116.

[lepenik HOOTPOMHUX TpenapaTiB, T03BOJCHHUX J0 3aCTOCyBaHHs B YKpaiHl Jliku Ykpainu.
2011. Ne 4(150). C. 132-135. URL: http//nbuv.gov.ua/j-pdfilikukr 2011 4 26.pdf (marta
3BepHeHHs: 20.09.2018).

12 poginaxrika 1epe6pPOBACKYISIPHUX 3aXBOPIOBAHb y MALIEHTIB 3 apTepiaIbHO
rineprensieto. Mixcnapoonuii nesponoeiunuti scypran. 2013. Ne 8(62). C. 112-116.

13 Bonommn I[LB., Mimenko T.C., 3necenko 1.B. Eminemionorisi MO3KOBOTO IHCYIBTY B
Yxpaiui. Jiaenocmuka, 1iKy8anHs, npo@uiakmuxa 2oCmpux ma XpOoHIYHUX NOPYUEHb MO3KOBO20
Kposoobicy: mamepianu Hayk.-npaxm. kough. (Xapkis, 5—7 sxoBtHs 2005 p.). X., 2005. C. 74-75.
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according to the authors of the article, are sufficient grounds for the use of
cyticoline in the treatment of patients with vascular cognitive dysfunction,
vascular dementia, chronic cerebrovascular disorders. At the same time, it is
necessary to note the very high interest, and because of this, a significant
increase in the frequency of appointments of cyticoline-based drugs in
violation of cerebral circulation not only in Ukraine, but also in the countries
of the Near Europe, in particular, Poland™.

Therapy aimed at improving microcirculation and cellular metabolism is
an integral part of the management of patients with cognitive impairment or
high risk of their development. A drug that has demonstrated efficacy in the
treatment of such patients is Actovegin.

The use of Actovegin during 4 weeks in a prospective, double-blind,
placebo-controlled study contributed to a significant improvement in the
cognitive function (collecting and processing of information) and general
well-being, as well as diminishing the symptoms of dementia and reducing
the need for external care in hospitalized elderly patients with diagnosed
bronchial asthma, or multiinfarction dementia™.

4. Analysis of drugs with nootropic action
in the pharmaceutical market of Ukraine and Poland

To date, nootropic drugs constitute a significant segment of the modern
pharmaceutical market of these countries. The great demand for drugs of
this group in the current clinical practice is explained by several reasons.
One of them is a significant increase in the frequency of neurological and
psychiatric pathology, including dementia of different genesis, various
forms of encephalopathy, especially in advanced age.

Active pharmaceutical ingredients that exhibit neuroprotective effects and
are actively used as a means of choice in the treatment and prevention of
CVD include: nootropic and psychostimulant substance, an intermediate
compound in the transformation of phosphatidylcholine from choline —
cyticoline; derivative of pyrrolidone — piracetam; derivative of pyridoxine —

14 Bypuunckuit C.I'. HeiiponpoTekuus npu 1epeOpoBacKyIIpHON MaTONIOTUU: CUCTEMHbIE
acmeKThl. Yxpaincoruil Hegpono2iunuil scypuan. 2015. Ne 1. C. 103-108.

Mahomoodaly M.F. Complementary and Alternative medicines used against neurodegenerative
diseases in Pharmacy. Daly. 2013. Ne 1. P. 103-123.

15 Kouyesa M.H. , Kouyes I'.1., Kopxx A.H. CoBpeMeHHbBIe BO3MOKHOCTH METaGOIHIECKOiT

Tepanuu — B (pokyce AKTOBETHH. CXIOHOEBPONEUCHKUL JHCYPHANL BHYMPIUHbOI Mda CIMEUHOT
meduyunu. 2015. Ne 1. C. 101-108.
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pyrithinol; neuro-amino acid drugs — gamma-aminobutyric acid (GABA),
derivatives of GABA — phenybut; substance that strengthens
cerebrovascular circulation, microcirculation and metabolism — vinpoceting;
drugs that contain the extract Ginkgo biloba™.

These drugs have a wide and diverse range of pharmacological effects,
but they all have a positive effect on brain activity, that is, they perform
neuroprotective function.

The nomenclature of the modern range of medicinal products of nootropic
action of plant and synthetic origin in the European pharmaceutical market
iIs rather wide. We carried out a detailed analysis of the active
pharmaceutical ingredients of the NO6B X group (according to the ATC
classification), “Other psychostimulants and nootropic drugs” in percentage
shares, which are often the means of choice in the treatment and/or
prevention of various forms of CVD in Ukraine and in Poland (Fig. 2).

A significant share of the Ukrainian pharmaceutical market belongs to
herbal medicinal products based on the Ginkgo biloba leaves extract (24%),
cyticoline (16%), phenibut and vinpocetine (12%), and the share of other
drugs accounts for less than 5%.

It should be noted that the pharmaceutical market for nootropic drugs in
Poland is mainly based on herbal drugs — 40% (24% are drugs based on
Ginkgo biloba extract and 16% are drugs based on other types of ,medicinal
plant raw material), cyticoline is 26%, GABA - 17%, piracetam,
vinpocetine and phenibut — by 7%, 6%, 4%, respectively.

The obtained result showed that in Poland and other countries of Western
Europe (Austria, Belgium, Germany, etc.) the advantages in the treatment of
various types of CVD are provided with prophylactic measures and
prevention of significant changes in cerebrovascular circulation, and as
preventive means, medicinal products of plant origin are used.

16 NepxaBumii peectp nikapcekux 3aco6is (2017). URL: http//www.drlzcomua (nara
3BepHeHHs: 15.04.2016).
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Fig. 2. Analysis of nootropic agents presented on the pharmaceutical
market of Ukraine and Poland by the active substance

The studied group of drugs is represented by a variety of medicinal forms:

tablets, injection solutions, capsules, oral drops (Fig. 3), which ensures ease
of use and rational dosage for different categories of patients.
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Fig. 3. Analysis of the nootropic drugs market presented
in the European pharmaceutical market by the dosage form

Analysis of data in Fig. 3 shows that tablets are the most common dosage
form (44%), which is explained by the ease of use, the precision of dosage,
the masking of unpleasant organoleptic properties.

It is evident that granular nootropic drugs occupy a small part of the
modern European pharmaceutical market, but it is necessary to take into
account the advantages of the indicated dosage form, namely: a
technological process such as granulation can achieve stability of active
substances in the granular state, the convenience of dosing, the speed of
onset of the pharmacological effect when using the drug in the form of
granules, the simplicity of the technological process of producing the
granular drug. In addition, granulation can combine active substances,
avoiding their interaction and, as a consequence, prevent the occurrence of
unwanted processes associated with their incompatibility™’.

o CoBpeMeHHbIe HAaIlIPaBIICHUSI B TEXHOJIOTUH TBEP/BIX JIEKAPCTBEHHBIX CPEJICTB: yuel. mocodne
JUTsl CTYZIeHTOB BbIciL (papmarr. yue6. yupexn. / E.A. Pyban, JI.H. Xoxmnosa, JI.A. bobpurikasi,
C.B. Cnupunonos; nox pen. E.A. Pyoan. X.: H®aV, 2016. 88 c.

Neale C., Camfield D., Reay J., Stough C., Scholey A. Cognitive effects of two nutraceuticals
Ginseng and Bacopa benchmarked against modafinil: a review and comparison of effect sizes.
Br J Clin Pharmacol. 2013. Ne 75(3). P. 728-737.

Reay J.L., Scholey A.B., Kennedy D.O. Panax ginseng improves aspects of working memory
performance and subjective ratings of calmness in healthy young adults. Hum. Psychopharmacol.
2010. Ne 25. P. 462-471.
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With regard to the classification of nootropic drugs by origin, the largest
share of the pharmaceutical market of Ukraine belongs to synthetic drugs
(76%), while natural medicines have only 24% (Fig. 4).

m Syntetic drugs = Natural drugs

Fig. 4. Market analysis of nootropic drugs presented
on the pharmaceutical market of Ukraine by origin

An important point in choosing the means of pharmacotherapy for central
nervous system is the presence of a large number of side effects in nootropic
preparations of synthetic origin (Table 2).

The obtained statistical data testify to the expediency of the creation of
new drugs of domestic production of nootropic action, which have
components of plant origin in their composition.

There is no doubt that there are a number of advantages of herbal drugs:

— reduction of toxic effects on the organism;

— the possibility of prolonged use without manifestations of adverse
reactions;

— economic availability and a large raw material base;

— availability of a wide range of pharmacological effects, which allows
the successful use of herbal medicinal products for the purpose of

pharmacotherapy and pharmacoprophylaxis of many pathological
conditions.
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Table 2
The most common side effects of drugs with nootropic action

Side effects from different organs
and systems
51 32
APhI 2| & |E¢
n vl k- % S |c 5| @
Z > o) (D) © % 2 S
©1° S| E|ga O
ARaE
Gamma-aminobutyric acid + + + + +
Phenibut + + |+ + +
Dry extract of Ginkgo biloba leaves + + + +
Vinpocetine + + |+ + + +
Pyrithinol + + |+ +
Cyticoline + + |+ + + +
Piracetam + + |+ + + +

Creation of drugs of nootropic action on the basis of herbal medicinal
substance contributes to the increase in the frequency of their appointment
and use for prophylactic purposes, which will reduce the prevalence of CVD
in Ukraine and get closer to similar indicators in Poland.

5. Prospects for the use of medicinal plant raw material,
namely ginseng (Panax ginseng) as part of a new drug
of nootropic action of domestic production
It is known that CVD, to varying degrees, cause damage to neurons due to
oxidative reactions and lead to the formation of amyloid plaques. Natural
compounds with antioxidant properties can suppress development of the
described degenerative processes. They are found in many plants. One of
such plants is ginseng (Panax ginseng) of the family of Aralia (Araliaceae).

The bioactive components contained in the roots of ginseng usually
account more than 60 varieties of ginsenosides. Each of them manifests an
individual effect on the human body. Hydrogen and alcohol extracts,
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ginsenosides Rbl, Rb2, Re and Rd, protopanaxatriols Re and Rg have
neuroprotective and antioxidant properties, ginsenosides Rgl and Rb1 show
nootropic effect. The listed biologically active compounds have the ability to
stimulate the main activating neurotransmitter systems of the brain — adreno-
, dopamine- and glutamatergical systems by influencing biosynthesis and
receptor binding of these neurotransmitters®.

The ability of ginsenosides to increase the receptor binding of
acetylcholine, the main neurotransmitter of the cognitive field in different
regions of the central nervous system, which may be associated with
improved memory, attention, and the ability to learn when taking ginseng
preparations, is highly important. Alkaloids and flavonoids that are part of
ginseng also have antihypoxic properties, the ability to increase the
biosynthesis of ATP and to inhibit the development of free radical reactions
leading to neurons damage™.

Clinical studies have confirmed the positive effect of ginseng on cognitive
performance in patients with Alzheimer’s disease®.

Consequently, ginseng exhibits toning and stimulating properties in
mental and physical exhaustion, weakness, contributes to increased immune
defense and overall improvement of the human body, sharp increase in
efficiency, and reduced fatigue. Also dose-dependent ability of this plant to
normalize blood pressure and cause excitation/inhibition of the cerebral
cortex was confirmed®. That is why the development of a nootropic drug
based on ginseng is a topical issue of modern medical and pharmaceutical
science.

CONCLUSIONS
As a result of this work, the statistics on the distribution and frequency of
cerebrovascular diseases, in particular stroke, among the population of

18 Kypxun B.A. OcHoBBI (puTOTEpanuu: yued. mocodue Ajs CTyACHTOB (apMalleBTHYECKUX
BY30B. Camapa: OO0 «Odopt»; [BOY BIIO «CamI'MV Poc3znpasay, 2009. 963 c.

Ximis pocauHHOI cupoBuHH. 2013. Ne 2. C. 177-182.

19 Heo J.H., Lee S.T., Chu K. Heat-processed ginseng enhances the cognitive function in patients
with moderately severe Alzheimer’s disease. Nutr Neurosci. 2012. Ne 15(6). P. 134.

Im W., Chung J.Y., Bhan J. Sun ginseng protects endothelial progenitor cells from senescence
associated apoptosis. J Ginseng Res. 2012. Ne 36(1). P. 78-85.

20 Lee S.T., Chu K., Sim J.Y. Panax ginseng enhances cognitive performance in Alzheimer
disease. Alzheimer Dis Assoc Disord. 2008. Ne 22(3). P. 222-226.

21 Kypxun B.A. OcHoBbl duroTepanuu: yuaed. mocoGue As CTYICHTOB (JapMarieBTHYECKIX
BYy30B. Camapa: OO0 «Odgopm»; I'BOY BIIO «CamI'MYV Poc3npasay, 2009. 963 c.
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Ukraine and Poland were processed. The marketing researches of the
modern pharmaceutical market of nootropic drugs in the mentioned
countries used in the treatment of cerebrovascular diseases are conducted. It
has been established that most of the medicines used in the treatment and
prophylaxis of central nervous system in Poland and other Western
European countries are related to herbal medicinal products.

It is proved that at the present stage of development of the pharmaceutical
industry it is important to create new medicinal drugs of plant origin, which
will allow them to be used for the treatment and prevention of pathological
conditions associated with the disruption of the cerebral structures
functioning. The prospects of using ginseng as APhI in the creation of a new
nootropic agent due to a wide range of pharmacological actions are
substantiated. The expediency of creation of a new nootropic preparation in
the form of granules in the conditions of pharmacies is substantiated.

SUMMARY

Given the high prevalence of cerebrovascular diseases in Ukraine and in
Western Europe, as well as the large number of severe and irreversible
consequences of these pathologies, the development of new drugs of
nootropic action that contribute to improved cerebrovascular circulation is
relevant. Creation of drugs with nootropic action using components of plant
origin allows the usage of these agents for pharmacoprophylaxis of CVD, as
the emergence of a number of possible adverse effects in their application is
minimized.

In view of this, it is important to use the ginseng extract as an active
pharmaceutical ingredient (APhl) as part of a new drug with declared
activity.
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STRUCTURAL RECONSTRUCTION
OF SPLEEN AFTER EXPERIMENTAL OBESITY

Harapko T. V.

INTRODUCTION

This study is a part of complex projects: “Features of the lymphoid organs
and vascular bed structural organization in the normal ontogenesis and their
alteration regularities under the effect of antigens, chemical and physical
factors on the organism” — state registration number 0115U003903 and
“Structure of organs and their bloodstream in the ontogenesis, under the
influence of laser irradiation and pharmaceuticals, with blood supply
disorders, reconstructive operations and diabetes mellitus”— state registration
number 0110U001854.

Obesity is a chronic disease that develops as a result of metabolic
disorders and eating behavior, has a recurrent nature and is characterized by
accumulation of fatty tissues in the body™.

Obesity is a pro-inflammatory condition in which hypertrophied
adipocytes and resistant immune cells (primarily lymphocytes and
macrophages) contribute to an increase in the level of circulating
proinflammatory cytokines®’. An obesity-related condition of chronic
systemic inflammation, called “metabolic inflammation”, is considered to be
the starting point in the pathogenesis of resistance to insulin and type 2
diabetes in experiments conducted on animals®,

! Bracenko M.B., Cementok .B., Cnoboasuiok I'.I". LlykpoBuii giaGeT 1 0:KUPIHHS — emiaeMis
XXI cronirts: cyqacHUH miAXin 10 mpooseMu. Ykpaincokuti mepanesmuuruti scypran.2011. No 2.
C. 50.

[po 3aTBepAKEHHS TPOTOKOIIIB HATAHHSI MEIMYHOT TIOTIOMOTH JITSIM 3a CHEIIalbHICTIO «/{uTsadya
eHoKkpuHonorispy: Hakaz MiHicrepcTBa 0XOpoHH 310poB’st Yipainu Big 27 kBirHs 2006 p. Ne 254 /
MinictepcTBO 0XopoH#u 310poB’st Ykpainu. URL: http//ukraine.uapravo.net/data/akt266/page8.htm.

2 Gregor M.F., Hotamisligil G.S. Inflammatory mechanisms in obesity. Annual Review of
Immunology. 2011. Vol. 29. P. 416.

3 Makki K., Froguel P., Wolowczuk 1. Adipose Tissue in Obesity-Related Inflammation and
Insulin Resistance: Cells, Cytokines, and Chemokines. International Scholarly Research Notices.
2013. Vol. 2013. P. 457. URL.: http://dx.doi.org/10.1155/2013/139239.

Hotamisligil G.S., Erbay E. Nutrient sensing and inflammation in metabolic diseases. Nature
Reviews Immunology. 2008. Vol. 8. Ne 12. P. 925.
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Excessive body weight and obesity during pregnancy are associated with
frequent perinatal and maternal risk®.

Authors demonstrated independent effects of maternal fat feeding during
pregnancy and suckling because blood pressure, endothelial function, and
plasma insulin were abnormal not only in offspring whose dams were
exposed to the maternal fat-rich diet during pregnancy but also when the fat-
rich diet was confined to the suckling period®. Obesity in women of
reproductive age leads to numerous general-somatic and reproductive
problems, which, in turn, lead to a decrease in fertility. This may be due to
the fact that fatty tissue is the site of peripheral synthesis of many hormones.
She actively participates in the work of the wvascular system and the
formation of the immune response. Its excessive content is accompanied by
metabolic, hormonal, vascular and proinflammatory disorders. Scientific
literature has data on the risk of complications and the deterioration of
certain diseases in obesity (hypertension, hypothyroidism, chronic
pancreatitis, diabetes, etc.)®.

Structural changes of the pancreas typical for pancreatitis develop in
patients with chronic pancreatitis on the background of obesity: an increase
in the whole organ or its part, uneven contours, changes in echogenesis,
calcification of the pancreas, expansion of the main pancreatic duct,
pseudocyst’.

The authors describe that the feeding with a high-fat diet (30%) causes
obesity, hepatomegaly, and histopathological changes in the liver in female

* Koputko O.0. Brums HaaMipHOI MacH TiTa Ta OKHPIHHS Ha (GCPTHIIBHICTS | BUHOIIYBAHHS
BarirHoCTi. MeoicOyrapoouwiil snookpunonocuueckuii sxcypuan. 2016. Ne 7(79). C. 23.

® Khan LY., Dekou V., Douglas G. A high-fat diet during rat pregnancy or suckling induces
cardiovascular dysfunction in adult offspring. Am. J. Physiol. 2005. Vol. 288. P. 130.

6 SAxyouosa [.B., Ximeko T.[I., CaBunbka .M., Kononensaiok B.B., IIpeobpaxencoka T./1.,
Makaii 111 Brumus Trigonella foenum graecum L. Ha craH IMyHOKOMIIETEHTHHUX OPraHiB 3a YMOB
JUETIHYKOBAHOTO OXHUPIHHSA y ypiB. Scientific Journal “ScienceRise: Biological Science”. 2016.
Ne 3(3). P. 54.

Sankhla M., Sharma T.K., Mathur K., Rathor J.S., Butolia V., Gadhok A.K. et al. Relationship
of oxidative stress with obesity and its role in obesity induced metabolic syndrome. Clinical
Laboratory. 2012. Vol. 58(5-6). P. 385.

Wang H.J., Si Q.J., Shan Z.L., Guo Y.T,, Lin K., Zhao X.N. et al. Effects of body mass index on
risks for ischemic stroke, thromboembolism, and mortality in Chinese atrial fibrillation patients: a
single-center experience. PLoS One. 2015. Vol. 10(4). P. 233.

" Ty6eprpuu H.Bb., Bommapenko O.A. Iloxasarenn yIbTpasByKoBOH —rucrorpaduu
MOKEITYIOUH O KeJle3bl B AMHAMUKE JICUeHUSI OOIBbHBIX C XPOHMYECKUM MTaHKPEaTUTOM Ha (oHe
oxupenus. I acmpoenmeponocia. 2013. Bun. 2(48). C. 232.
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rats. In spite of hepatomegaly, a decrease in the number of hepatocytes in
the high-fat diet group was found. In this situation, hepatomegaly in obese
rats may be caused by sinusoidal dilatation (increase in volume of
sinusoids), microvesicular steatosis, or fibrosis resulting from an increase in
connective tissue following hepatocellular necrosis. In this point decreasing
nuclear volume sign that cell death, as light microscopically shown®.

Authors was found that the increase in the body mass index was negative
affects the course of hypertension, which is an increase moderate levels of
blood pressure, as well as adverse changes in parameters left ventricular
myocardial geometry”®.

The question of the effect of obesity on the lymphoid (immune) organs, in
particular the spleen, remains insufficiently studied. The spleen is a
secondary lymphoid organ in which antigen-dependent proliferation and
differentiation of T- and B-lymphocytes are carried out, as well as the
elimination of red blood cells and platelets™. B cells are emerging players in
innate and adaptive immuneresponses associated with metabolic diseases,
includingobesity, type Il diabetes and cardiovascular disease™.

The purpose of the work was to study histological changes of rat spleen
structural components changes through different terms of experimental
obesity.

Materials and methods. We carried out the study on 66 white rats of
reproductive age (2,5-3,5 months) weighing 150-180 g.

Microanatomy of the spleen structural components in white rats under
conditions of physiological norm was studied on 10 intact animals.
Experimental animals were divided into 4 groups: the first group (10
animals), being fed a high-calorie diet for one week; the second group (10
animals), fed high-calorie diet for two weeks; the third group (10 animals),
fed high-calorie diet for three weeks; the fourth group (10 animals), fed the
same diet for four weeks.

8 Altunkaynak B.Z., Ozbek E. Overweight and structural alterations of the liver in female rats fed a
high-fat diet: a stereological and histological study. Turk J Gastroenterol. 2009. Vol. 20(2). P. 101.

% KoxkeM’sika I'.B., KoansoBa O.M., Ameynosa T.B., I'onuaps O.B. Brnius oxupiHHsa Ha
dopMyBaHHS 3MIH TEOMETpii MiOKapia y XBOpUX Ha TINEpTOHMHY XBOpoOy. [Ipobremu
besnepepsroi meouunoi oceimu ma nayku. 2016. Ne 4. C. 33.

O Elmore S.A. Enhanced histopathology of the immune system: a review and update.
Toxicologic Pathology. 2012. Vol. 40(2). P. 150.

1 Shaikh S.R., Haas K.M., Beck M.A., Teague H. The effects of diet-induced obesity on B cell
function. Clinical & Experimental Immunology. 2015. Vol. 179(1). P. 90.
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Each group included 5 male and 5 female rats. High-calorie diet was
achieved due to the fact that glutamate sodium was added into food in a dose
of 0,07 g/kg of rat body weight, and 20% fructose solution was added into
water.

Control was provided by 16 white rats, fed a standard diet of vivarium
instead of a high-calorie diet.

All experimental animals were kept under the vivarium of Danylo
Halytsky Lviv National Medical University. The study was performed in
accordance with the provisions of the European Convention for the
protection of vertebrate animals used for experimental and other scientific
purposes (Strasbourg, 1986), Council of Europe Directives 86/609/EEC
(1986), Law of Ukraine No. 3447-1V “On the Protection of Animals from
Cruelty”, the general ethical principles of experiments on animals adopted
by the First National Congress of Ukraine on Bioethics (2001).

Images from the histological preparations of the spleen in the computer
monitor were displayed from the MICROmed SEO SCAN microscope by
means of the Vision CCD Camera. The studies were carried out within the
established schedule of the trial in samples stained with hematoxylin, eosin
and azane.

To control the state of the liver, blood vessels, capillaries and heart, a
biochemical analysis of the white male and female rats’ blood was
performed to determine the glucose, total protein, ALT and AST content
throughout the experiment.

1. Results of the study and their discussion

As the results of the study showed, in animals of the intact and control
groups, according to our histological studies, the structure of the spleen was
consistent with the species norm. The morphological structure of the spleen
in the control group of male and female rats was normal for the animal at
that age, and at the end of the study, deviations from the norm were not
observed. Outside, the spleen is surrounded by a connective tissue capsule,
from which inside the body germinate the septum — trabecula.

The area of the spleen is occupied with white and red pulp. White pulp is
formed by Ilymphocytes, plasmacytes, macrophages, dendritic and
interdigital cells. The stroma for them is a reticular tissue. The accumulation
of these cells is called lymph nodules or follicles (Fig. 1). The red pulp is

57



represented by an aggregate of formed blood elements that are either
surrounded by reticular cells or in the system of vascular sinuses.

Fig. 1. A fragment of a spleen of an intact white rat male. Azane stained.
Magnif: obj. x 10, ocul. x 10. Designation: 1 — capsule; 2 — white pulp;
3 —red pulp; 4 —central artery; 5 — transversal section of the artery

After one week of the experiment, the overall structure of the spleen
corresponds to the intact group of animals. The amount of erythrocytes and
thrombocytes in the lumen of the venous sinus of the red spleen is increasing
somewhat both in male rats and in female rats (Fig. 2). The folicles are
clearly separated from each other and from the red pulp.
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Fig. 2. A fragment of a spleen of a white female rat after one week of the
experiment. Stained with hematoxylin and eosin. Magnif.:
obj. x 10, ocul. x 10. Designations: 1 — lymphoid follicle;
2 — expanded and full-blooded venous lymph sinus in red pulp

The level of glucose in the blood of white male rats grows to its maximum
after two weeks of the experiment by 72,3%, then gradually reduces and
after four weeks it exceeds the intact animals’ indices by 16,7%. The level
of glucose in the blood of white female rats grows to its maximum after one
week of the experiment by 67,7%, then gradually reduces and four weeks
after it is lower by 13,7% than in the intact animals (table 1).

Table 1

Indices of blood glucose levels in white rats, mmol/l (M+m)
Group name White male rat White female rat
Intact animals 5,9+0,09 6,0+0,08

Group 1 6,14+0,1 10,060,11

Group 1T 10,58+0,12 9,56+0,1

Group III 7,9+0,08 5,76+0,05

Group IV 7,08+0,12 5,18+0,09
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The level of total protein in the blood of white male rats grows to its
maximum after one week of the experiment by 11,9%, then gradually
reduces and after four weeks it exceeds the intact animals’ indices by only
3,5%. The level of total protein in the blood of white female rats during the
experiment it fluctuates, and four weeks after it is lower by 11,3% than in
the intact animals (table 2).

Table 2

Indices of blood total protein levels in white rats, gram/l (M+m)

Group name White male rat White female rat
Intact animals 57,3+0,09 67,5+0,12
Group 1 64,1+0,11 67,1+0,1
Group II 59,6+0,1 61,5+0,09
Group III 59,3+0,17 67,9+0,08
Group IV 60,2+0,12 59,940,08

The ALT level in the blood of white male and female rats grows to its
maximum after two weeks of experiment, which exceeds the rate of intact
animals by 57,3% and 40,4% respectively. During the experiment, it
gradually reduces and four weeks after it is by 18,2% and 11,6% less than
that of intact animals (table 2).

The AST level in the blood of white male rats grows to its maximum after
one week of the experiment by 44,2% and 40,4% respectively, exceeding
that of intact animals. During the experiment it fluctuates, and four weeks
after it exceeds by 8,0% the intact animals’ index. The AST level in the
blood of white female rats does not change significantly during the
experiment (table 3).
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Table

Indices of ALT and AST levels in the blood of white rats, U/L (M*xm)

3

Group White male White White male White
name rat female rat rat female rat
AJIT ACT
Intact
. 76,5+0.2 67,5+0,18 175,7+0,35 168+0,49
animals
Group 1 93,4+0,3 58,940.21 253,44+0,39 148,7+0,7
Group Il 120,3+0,31 94,8+0,29 172,4+0,33 167,8+0,67
Group III 96,7+0,4 61,3+0,22 240,8+0,77 172+0,56
Group IV 62,8+0,08 59,7+0,09 189,7+0,45 168,2+0,44

The level of cholesterol in the blood of white male rats

and white feline

rats increases as much as two weeks of the experiment, which is 2,5 and 2,9
times correspondingly higher than the rate of intact animals. During the
experiment, it decreases somewhat and in four weeks it is 56,7% and 82,8%
higher than the rate of intact animals (table 3).

The level of triglycerides in the blood of white male rats at the beginning
of the experiment decreases, and from the second week begins to increase
and in four weeks it is 11,6% less than the rate of intact animals. The level
of triglycerides in the blood of white female rats increases as much as 2,9
times in two weeks of the experiment, then gradually decreases and returns
to the level of intact animals four weeks later (table 4).

Table 4
Indices of cholesterol (mmol/l) and triglycerides (mmol/l)
in blood of white rats (M+m)
. White female | White male White
White male rat
Group name rat rat female rat
cholesterol triglycerides
Intact animals 0,9+0,01 0,87+0,02 0,69+0,009 | 0,67+0,01
Group 1 2,224+0,011 2,54+0,011 0,28+0,006 0,96+0,01
Group II 1,77+0,013 1,16+0,01 0,29+0,09 1,92+0,011
Group III 1,95+0,01 1,63+0,013 0,53+0,008 | 0,62+0,009
Group IV 1,41+0,01 1,59+0,011 0,61+0,007 0,68+0,01

After two weeks of experiment, both in male and female rats, the number
of lymphoid nodules in a white pulp with enlightened germinal centers
increases, trabecula slightly thickens, and the blood-filled venous sinuses of
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the red pulp increases (Fig. 3). There are arteries with a thickened wall, full-
blooded, veins slightly deformed, expanded and full-blooded.

1 Y.}

Fig. 3. A fragment of a spleen of a white male rat after two weeks of the
experiment. Azane stained. Magnif.: obj. x 40, ocul. x 10.
Designations: 1 — full-blooded venous lymph sinus in red pulp;

2 — compilation of erythrocytes; 3 — the cords of Billroth;

4 — lymphoid nodule; 5 - marginal zone

After three weeks of experiment, both male and female rats have signs of
antigenic stimulation, which is confirmed by the opinion that is common
among morphologists that obesity is a pro-inflammatory condition. It
manifests itself in the hyperplasia of the lymphoid component of the spleen,
the intensity of the formation of the germinal centers, the amplification of
the processes of proliferation and differentiation of lymphocytic cells
(Fig. 4). In studying spleen slices, many macrophages and necrotic figures
were defined. Also, sinusoidal dilatation and hemosiderin deposits were
observed and we found macrophages, filled with hemosiderin droplets. In
some sections, especially around small vessels, eosinophilic aggregations
and lipid accumulations in dilated sinusoids were detected (fig. 5).
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Fig. 4. A fragment of a spleen of a white female rat after three weeks of
the experiment. Stained with hematoxylin and eosin. Magnif.:

obj. x 5, ocul. x 10. Designations: 1 — full-blooded venous lymph sinus in

red pulp; 2 —lymphoid nodules; 3 — central artery; 4 — germinal center
of the lymphoid nodules; 5 — mantle zone; 6 — marginal zone

Fig. 5. A fragment of a spleen of a white male rat after three weeks of
the experiment. Azane stained. Magnif.: obj. x 40, ocul. x 10.
Designations: 1 — aggregations and lipid accumulations; 2 — trabecula;
3 —red pulp; 4 —thickened artery wall; 5 — compilation of erythrocytes
and thrombocytes in the lumen of the artery
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Four weeks of the experiment, both in male and female rats, there was an
immuno-inducing effect with enhanced proliferation of activated lymphocytes
and their further differentiation into plasma cells. This is precisely the
morphological prerequisite for increasing the synthesis of immunoglobulins.
Arteries with a thickened wall, full-blooded. Perivascularly degenerated
erythrocytes (Fig. 6). Veins are deformed, enlarged, full-blooded. Many
macrophages and necrotic figures were defined, sinusoidal dilatation and
hemosiderin deposits were observed (Fig. 7).

Fig. 6. A fragment of a spleen of a white female rat after four weeks of
the experiment. Azane stained. Magnif.: obj. x 20, ocul. x 10.
Designations: 1 — longitudinal section of artery; 2 — perivascular,
degenerated erythrocytes; 3 — full-blooded venous lymph sinus
in red pulp; 4 —white pulp
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Fig. 7. A fragment of a spleen of a white female rat after four weeks of
the experiment. Stained with hematoxylin and eosin. Magnif.:
obj. x 100, ocul. x 10. Designations: 1 — macrophages, filled with
hemosiderin droplets; 2 — necrotic lymphoid cells; 3 — erythrocytes
and thrombocytes in red pulp; 4 — lymphocytes

CONCLUSIONS

As a result of a study conducted in male rats and female rats, we found that
the number of lymphoid nodules in the white pulp of the spleen during the
experiment increases. Arteries with a thickened wall, full-blooded, veins
deformed, expanded and full-blooded. Trabeculae leaving the capsule
expressed, thickened. After three and four weeks of experiment, many
macrophages and necrotic figures were detected. Also, there were
enlargements and sinuses of red pulp, hemosiderin in the lumen of venous
sinuses, as well as macrophages filled with drops of hemosiderin. Around
some vessels,eosinophilic aggregations and lipid accumulation in the extended
sinusoid were detected. There are signs of constant immune activity.

Prospects for further researchin this direction are related to the further study
of morphometric and electron-microscopic changes in the structural
components of the spleen of rats through different terms of experimental
obesity.
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SUMMARY

Obesity is a pro-inflammatory condition in which hypertrophied
adipocytes and resistant immune cells (primarily lymphocytes and
macrophages) contribute to an increase in the level of circulating
proinflammatory cytokines. An obesity-related condition of chronic
systemic inflammation, called “metabolic inflammation”, is considered to be
the starting point in the pathogenesis of resistance to insulin and type 2
diabetes in experiments conducted on animals.

After three and four weeks of experiment, many macrophages and
necrotic figures were detected. Also, there were enlargements and sinuses of
red pulp, hemosiderin in the lumen of venous sinuses, as well as
macrophages filled with drops of hemosiderin. Around some vessels,
eosinophilic aggregations and lipid accumulation in the extended sinusoid
were detected. There are signs of constant immune activity.

As a result of a study conducted in male rats and female rats, we found
that the number of lymphoid nodules in the white pulp of the spleen during
the experiment increases. Arteries with a thickened wall, full-blooded, veins
deformed, expanded and full-blooded. Trabeculae leaving the capsule
expressed, thickened. With an increase in the duration of the experiment, the
pathological changes are deepened
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THE TREATMENT AND REHABILITATION FUNCTIONS
OF SANATORIUM ,,AVANGARD” (NEMYRIV CITY,
VINNITSKA REGION, UKRAINE)

Hladkyi O. V., Kilivnik V. S.

INTRODUCTION

Rehabilitation is a branch of medicine that aims to enhance and restore
functional ability to those with physical impairments or disabilities. It
consist in physical therapy, that use mechanical force and movement,
psychiatric rehabilitation, deals with restoration of mental health, vision
rehabilitation, that improve vision, vocational rehabilitation, that include
process which enables persons with impairments or disabilities to maintain
or return to employment or occupation. Also rehabilitation involves into
neuropsychological therapy that regain or improve neurocognitive function
that has been lost or diminished. At last, rehabilitation includes medical or
psychotherapeutic treatment for dependency on substances such as alcohol
and drugs. Most of these types of rehabilitation are presented in sanatorium
“Avangard” located in Nemyriv, Vinnitska region of Ukraine.

Therefore, treatment and rehabilitation functions of sanatorium
“Avangard” play an important role in medical service of Vinnitska region.
There are different methods of treatment and rehabilitation in clinical
sanatorium ‘“Avangard” used for burn patients, for women with pregnancy
pathologies, for patients with chronic non-specific lung diseases as well as
for patients with endocrinology pathologies. There are a lot of scientific
approaches for treatment of circulatory system diseases, respiratory system
diseases, loco-motor system diseases, endocrine system diseases as well as
of organs of vision diseases used in sanatorium. Also, sanatorium has a lot
of modern treatment facilities that available for treatment and rehabilitation
procedures.

1. Historical background of sanatorium ,,Avangard”
creation and development

Clinical sanatorium ‘“Avangard” was established in one of the famous
dendrologic parks in Vinnitska region that have a long favorable history. Far
back in 1781 the owner of Nemyriv city the Earl Vicenty Pototsky
established a landscape park with the area of 75 hectares. Later the owner
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Boleslav Pototsky added rare kinds of trees and bushes to the park and
arranged the buildings. In 1840 he starts to build a palace which was ruined.
In 1894 the new owner of the estate — the Earl’s granddaughter Maria
Shcherbatova started to build a new palace. The building was managed by
Czech architect Irzhi Stibral. The construction continued till 1920 when the
duchess died™.

At the beginning of the century when the Soviet Revolution came to
Ukraine the palace was plundered. In 1921 the People’s Committee
Commission on “Ownerless Property” (so they called the palace) was
created. The head of the Commission was Hustav Brilling — a former citizen
of Nemyriv, a lawyer, a collector, the founder and the first director of
Vinnitsa Museum of Local Studies. Due to him the palace and its pieces of
art were saved and now they are stored in the museums of Vinnytsa and
Kyiv?. In 1921 it became the first sanatorium in Ukraine. In the whole USSR
there were only 4 establishments like it. It hosted 150 persons and 70
children every month. During a year nearly 1000 visited the rest house.

During the Second World War there was a military hospital with a
sanatorium department. After the war it again became a sanatorium.
Nowadays Branch Department Sanatorium ‘“Avangard” of CS
“Ukrprofozdorovnytsia” is a multifield treatment & rehabilitation all-year-
round establishment with good and rich traditions®.

The city of Nemyriv has a great historical heritage that influence on its
treatment and rehabilitation functions development. The area where the
district center Nemyriv is located has been inhabited for a long time. In the
tract of Gorodische, which is located not far from Nemyriv, the remains of
the Trypillian culture settlement have been found. In the same tract,
Gorodische is one of the largest (150 hectares) Scythian sites of the VII —
VI centuries B.C. It is surrounded by powerful shafts — 32 meters wide,
9 meters high and 5,5 km long.

In the X — Xl centuries on this place there was an ancient Russian
settlement. According to the legend, on the site of this settlement there was a
city of Worlds, which during the Tatar invasion was completely destroyed.

At the end of the XIV century a new city of Nemyriv appeared. The first
written mention of the city falls on 1506 (in the label of Khan Mengli-

! Clinical sanatorium “Avangard™ official web-site. URL: http7/sanatoriy-avangard.com/ua_en.
? Clinical sanatorium “Avangard”™ official web-site. URL: httpz/sanatoriy-avangard.com/ua_en.
% Clinical sanatorium “Avangard™ official web-site. URL: http//sanatoriy-avangard.com/ua_en.
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Giray). In the era of the Polish-Lithuanian Commonwealth Nemyriv became
the city of Bratslavsky province.

Nemyriv was one of the centers of struggle against the oppressive
oppression and cruel support. In the years of the peasant-Cossack uprising
led by Severin Nalivaiko, the population of Nemyriv and the surrounding
villages acted in his detachments. It participated in anti-ghetto uprisings and
unrest in 1607, 1612, 1614 and subsequent years, as well as in the war
against social and national oppression in 1648-1654. The Jewish population
of the city was badly damaged on May 31, 1648, when the Cossacks entered
the city of Nemyriv without a fight, under the guise of a Polish detachment,
where thousands of Jews, including refugees from surrounding villages and
towns, who were hiding in a Nemyriv fortress, were brutally murdered.

Since the 1640’s Nemyriv belonged to Prince 1. Vishnevetsky; during the
War with Poland (1648-1654) with interruptions was the hundredth place of
the Kalnicki and Bratslav Regiments. From 1672 to 1699, Nemyriv was
under the rule of the Turks (part of the Sarmatian principality of the
Ottoman Empire, being its capital for some time). The city was densely
populated by Jews who enjoyed the protection of the Turkish authorities,
which became especially necessary since the sultan appointed Yuri
Khmelnytsky a hetman over the right-bank Ukraine, with a residence in
Nemyriv (1677-1679): the hetman subjected the Jews to death for the
slightest offense”.

At the beginning of the 18th century, the place became the property of
Potocki, who rebuilt the palace (former castle), where in 1737 Jozef Potocki
received diplomats from Russia, Austria and Turkey who unsuccessfully
tried to reach a peaceful compromise and end the Russian-Turkish war. At
the beginning of the XIX century in Nemyriv was the residence of the
Braslav Hasidim.

After the Sections of the Polish-Lithuanian Commonwealth — a place of
the Bratslav district of the Podolsky province of the Russian Empire.

Many famous people are associated with the city. In Nemyriv, the famous
Russian poet N.A. Nekrasov and writer N. Trublaini were born, the Jewish
poet Motl Gruvman and the poet Alla Eisensharf lived and worked here, the
prominent American geneticist Theodosius Dobzhansky was born, the
famous Ukrainian writer Marco Vovchoklived and worked here, one of the
first programmers lda Rhodes (Hadassah ltzkowitz) was born.

* Clinical sanatorium “Avangard”™ official web-site. URL: http7//sanatoriy-avangard.com/ua_en.
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Bogdan Khmelnitsky and Yuri Khmelnitsky visited Nemyriv (in 1677—
1679 Nemyriv was the capital of the hetman). Danilo Nechai, Polish kings
Stanislav August Poniatowski and Jan Il Sobieski, Russian Emperor Peter |,
commander Alexander Suvorov, academicians Vladimir Filatov, Nikolai
Pirogov, French writer Honore de Balzac, composers Ludwig van
Beethoven, Ferenc Liszt and Claude Debussy, artist Alexander Vertinski,
Russian general and traveler L.K. Artamonov, playwright Z.P. Moroz
visited Nemyriv also.

All the sights that have saved to this day appeared in a place in the XIX —
XX centuries, since in 1803 and 1811 Nemyriv burnt to the ground. Among
them: male and female corps (1815) of the former gymnasium; Holy Trinity
Church (1876-1881); the building of the former Diocesan School (1881);
Mill (the second half of the XIX century, now Mukhovetsky store); The
Shcherbatov Palace (Maria Scherbatova — the granddaughter of B. Potocki),
now the main building of sanatorium “Avangard”; a landscape park (1885,
85 hectares); water tower, and building of the power plant (1903-1905,
architect Pehler); the church of Joseph the Betrothed (1801); house (and a
monument — 1974) of Marko Vovchok; a monument to the poet N. Nekrasov
(1971); Nemyriv ancient settlement of VIl — VI centuries. BC. etc.

In the city there are two distillery and alcohol production
company ‘“Nemiroff’. However, the magnificent Shcherbatov’s palace
(late XIX century) is Nemyriv’s visiting card. Today the “Avangard”
sanatorium is located here. Nemyriv is a great place to relax and there is an
opportunity to get better. Nature around Nemyriv strikes with its beauty and
pristine purity, and the air with freshness and unique aroma.

One of the main attractions Nemyriv is sanatorium “Avangard”, located in
the former estate of Princess Scherbatova. There was a palace in the style of
classicism, a park and several structures, including a unique powerhouse at
that time on the Southern Bug.

In the 1787, the ex-owner of the city of Nemyriv, Count Vincentius
Pototsky, established a landscaped park with an area of 75 hectares. A little
later the new owner Boleslav Pototsky replenishes the park with rare species
of trees and bushes, arranges its architecture. Since 1840, he built a palace in
the center of the park, which in 1885 was demolished, and in 1894 a new
owner of the estate, the granddaughter of the Count — Princess Maria
Grigorievna Scherbatova began construction of a new one. The palace was
designed by the Czech architect Jiri Stibral, and was built in conjunction
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with Kramarzh. The construction was completed in 1900, and some minor
construction work continued until the death of the princess in 1920.

After the final establishment of Soviet power in Nemyriv, the question
arose of preserving the plundered palace of Princess M. G. Scherbatova and
the cultural values that still remained in it. Gustav Brilling, a former
Nemyriv, a graduate of the Nemyriv grammar school, a lawyer, a collector
of antiquities and art, the founder and the first director of the Vinnitsa
Museum of Local History, had a great work in this matter. It was he who, at
the beginning of February 1921, created and headed the commission of the
People’s Commissariat for the Conservation of “no-man’s property” (this is
what the palace christened the Soviet power). Thanks to him, some of the
works of art were saved, and now they are stored in the museums of
Vinnitsa and Kiev.

The palace was given to the agronomy school (the western part of the
palace), a museum was also created there; the remaining rooms of the palace
were given to the people’s theater, which gave the first performances on
February 24 and March 10, 1921.

In May 1921, the first sanatorium in Ukraine for resting the inhabitants of
the Podolsky province was created on the basis of the estate of M.G.
Scherbatova. It is worth to note that in the Soviet Union there were only four
such institutions. The sanatorium received the all-Union significance and
was under the Republican subordination.

In 1925 the sanatorium owned 70 acres of a private land, 32 acres of
arable land, 7 acres of ponds and 17 acres of pine forest. At this time the
sanatorium organized 3 polyclinics with six offices and consultation for
pregnant women. For every six weeks, the sanatorium was serviced by an
average of 150 adults and 70 children. During 1925 year, 900—-1000 people
were recovered. Subsequently, the sanatorium was transformed into a
recreation center “Avangard”.

Since March 1944, the palace was reconstructed into a military hospital
with a sanatorium, which was headed by Captain Shchukarev. When the
hospital was closed, the sanatorium was returned to the institution. Since
1947 this sanatorium became a rest house, which worked until 1989, when
the health resort for the third time became a sanatorium. Almost 40 years the
health center was headed and developed by the Honorable citizen of the city
of Nemyriv — Mikhail Naumovich Mostovoi. Today, the Subsidiary clinical
sanatorium “Avangard” CJSC “Ukrainian professional health resort” is a
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multidisciplinary medical and rehabilitation institution operating year-round
with extremely rich and good traditions.

Therefore, sanatorium “Avangard” became a main attraction of Nemyriv
city. There were located a palace in the style of classicism, a park and
several structures, including a unique power plant at that bank on the
Southern Bug. Maria Scherbatova was known for her charity work. In 1914,
she gave the palace to the needs of a hospital for wounded soldiers, and she
worked as a nurse there. A daughter of Peter Stolypin — Helen, daughter-in-
law of the princess, who specially arrived to Nemyriv for this purpose, also
workedtogether with her. But in such a city it could not all end well.
Princess Maria Scherbatova, together with Helen Stolypina, was shot by the
Red Army in 1920.

2. Treatment and rehabilitation system

Treatment and rehabilitation system is a complex socially governed
(partially self-governed) system with patient subjects as its central
subsystem, and most ample satisfaction of their rehabilitation needs is its
target function. According to V.S. Preobrazhenskiy (1988), there are basic
model of treatment and rehabilitation system (fig. 1.)°.

Let’s disclose the basic components of this system. Rehabilitation persons
group is characterized by behavioral parameters described by the cycles of
activities. Relations with other sub-systems are differentiated depending on
the social, age, psychological, ethnic, professional, regional and individual
selectivity of certain groups of people, surroundings and rehabilitation
resources®.

Technical systems provide usual activities of the patients and service
employees as well as meet specific rehabilitation needs of the peoples.
Service employees use technical systems for producing, collecting,
preserving and providing a service package to the patients as well as for
collection and disposal of wastes. Operating control compares information
on satisfying the needs of the patients with information on condition of other
sub-systems and on availability of materials and financial reserves, makes
economic decisions. Interaction is a universal form of connection of

® Cragiituyk B.I. Pekpeanoris: HaBd. TTOCIOGHHK [T CTY/I. BHIL, HABY. 3aK1L. 2-€ BUL., IEpepoo.
ta goi. K.: Ansrepnpec, 2008. 264 c.

6 KyckoB A.C., T'onyoeBa B.JI., OmunnoBa T.H. Pekpeannonnas reorpadusi: yuae0.-MeTO/I.
komiieke. M.: MIICH; ®munTa, 2005. 496 c.
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subsystems in the treatment and rehabilitation system, objects, phenomena
of objective reality, which manifests itself in the fact that a change in one
object causes a change in the other’.

oc

AAAA

Fig. 1. Treatment and rehabilitation system
by Prof. V.S. Preobrazhenskiy
RP — rehabilitation persons group; NC — natural complex; TS — technical
systems (material resources for treatment and rehabilitation infrastructure);
OC — operating control; SE — service employees.

. — external connections of the system.

me> _ connections between subsystems.

= _ control instructions.

— > — subsystem information: 1 — about rehabilitation persons’ needs
satisfaction; 2 — about the level of natural complexes accordance with
rehabilitation persons’ needs; 3 — about the level of useful properties and
capabilities of technical systems safety; 4 — about service employees level.

" Hukonaerko JI.B. PexpeannonHas reorpadust: yue. mocoGue JIs CTYL. BBICIL yueO. 3aBe.
M.: BIIAJ1OC, 2001. 288 c.
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Treatment and rehabilitation system structure includes: hierarchic and
territorial structures. The first one is typical for a complex treatment and
rehabilitation system where there is a division of sets of constituent elements
into subsets of various levels — subsystems manifesting integrity, a certain
degree of self-regulation, and connected by multi-stage relations of
subordination of subsystems of lower levels to subsystems of higher levels
and territorial structure is a set of regional links between elements of the
system. Territorial structure, for example, includes: layout structure of the
sanatorium; territorial structure of patient flows; territorial organization of
rehabilitation activities; territorial organization of patients services;
territorial structure of patients’ demand; territorial structure of the
rehabilitation services’ market etc.®

We have different types of treatment and rehabilitation structures. One of
them is medicinal type — is characterized by the primary function of
treatment, which is based on natural factors: mineral waters, mud, climatic
conditions. There are: climate therapy, balneotherapy, muds therapy,
ozokerite therapy, hydropathic, phytocuring parts. Health-improving type of
treatment and rehabilitation structure is characterized by the basic functions
of the rehabilitation and development of physical and mental potentials, by
prevention of different diseases, by working, everyday nervous and physical
exhaustion relieving. This type is divided into bath-coastal and walking
parts. Sport type of treatment and rehabilitation structure is characterized by
the main function of physical development. It’s composed of physical
training group with coaching mode: sports games and competitions,
mountaineering, hunting, fishing. Additional role is belonging to walking,
swimming, sun and air baths, excursions. This type is divided into fishing-
hunting, emulative and resort parts”®.

Clinical sanatorium “Avangard” is closely connected with first and second
types of recreation structures. Its provide rehabilitation and treatment for
circulatory system, respiratory system, neural system, loco-motor system,
skin, digestive system, endocrine system, reproductive system as well as for
organs of vision diseases.

8 IIpo xypoptu: 3akon Ykpainu Bix 5 sxoBTHs 2000 p. Ne 2026-111 / BepxoBHa Pana Ykpainu.
Bioomocmi Bepxosnoi Paou Yxpainu. 2000. Ne 50. Cr. 435.

9 [Ipo xypoptu: 3akoH Ykpainu Bin 5 >xkoBTHs 2000 p. Ne 2026-111 / BepxoBHa Pana Ykpainu.
Bioomocmi Bepxoenoi Paou Ykpainu. 2000. Ne 50. Cr. 435.
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3. Treatment and Rehabilitation in sanatorium “Avangard”

Taking into account the analysis of geographical, natural, historical,
economic conditions, the sanatorium “Avangard” is a real participant in the
progress of the social and economic life of the city of Nemyriv and the
region. The result of recreational activities i1s the satisfaction of people’s
needs for rest, rehabilitation, development of their own physical, mental,
spiritual and intellectual forces. Clinical sanatorium “Avangard” is provide
rehabilitation and treatment for circulatory system, respiratory system,
neural system, loco-motor system, skin, digestive system, endocrine system,
reproductive system as well as for organs of vision diseases.

There are different rehabilitation types for circulatory system diseases in
this sanatorium: 1) ischemic heart disease (stable exertional angina not
higher than 3" functional class); 2) cardiosclerosis; 3) hypertension not
higher than stage I1IB with benign course; 4) hypotonic disease and
symptomatic hypotonia; 5) cardiomyopathy; 6) obliterate diseases of
extremities vessels; 7) stages after the surgery for arteries obliterate
diseases; 8) varicose veins, chronic thrombophlebitis™.

Rehabilitation of patients with respiratory system diseases can solve
different problems after acute inflammation of trachea, bronchi, lungs;
chronic non-specific diseases of the lungs and also bronchial asthma in
remission stage. Neural system diseases (Neuritis, polyneuritis, plexitis,
radiculitis; affections of nervous roots, plexuses and nerves; neurological
manifestations of spinal osteochondrosis; raynaud’s disease; neurosis) can
be rehabilitate also™.

There are different types of loco-motor system diseases that can be cured
in clinical sanatorium “Avangard” also: chronic arthritis in remission phase;
spinal osteochondrosis; chronic bursitis, synovitis, tendovaginitis; myositis.
Rehabilitation of patients with skin diseases includes solutions for
neurodermatitis; psoriasis; trophic ulcers. Chronic cholecistitis, cholangitis,
hepatitis, gall-stone diseases, biliary dyskinesia, stage after cholecystectomy
as well as chronic gastritis with low secretory function in remission phase

19 Clinical sanatorium “Avangard™ official web-site. URL: http7/sanatoriy-avangard.com/
ua_en.

11 Clinical sanatorium “Avangard™ official web-site. URL: httpz//sanatoriy-avangard.com/
ua_en.
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are the main digestive system diseases that patients can rehabilitate in
clinical sanatorium “Avangard”®.

Endocrine system diseases (obesity of -1l stages, mild diabetes mellitus,
urine acid diathesis) as well as reproductive system diseases (disturbances of
ovary-menstrual cycle, chronic inflammation of uterus and appendages,
male and female infertility, endometriosis, miscarriage, cystalgia,
hysteromyoma if conservative treatment is prescribed) are one of the main
directions of patient rehabilitation in above-mentioned sanatorium also®.

Moreover, clinical sanatorium “Avangard” has different programs for
organs of vision diseases rehabilitation. There are: 1) state after surgeries for
inborn and acquired glaucoma, after cataract surgical treatment, after
surgeries on cornea, after surgeries in retina pathologies, vitreous body
(4-6 months after the surgery); 2) stable compensated glaucoma; 3) pigment
degeneration of cornea; 4) age-related macular dystrophy, dry form;
5) consequences of inflammatory diseases of retinal and vascular
membranes; 6) corneal dystrophy; 7) keratoleukoma (after viral or bacterial
keratitis, trauma); 8) diabetic retinopathy (non-proliferative, pre-
proliferative); 9) disturbances of refraction and accommodation: myopia,
hyperopia, astigmatism, accommodation cramp; 10) amblyopy; 11) squint;
12) chronic blepharitis; 13) chronic blepharoconjunctivitis; 14) eye trauma
consecuences; 15) improvement of health before surgery™.

Clinical sanatorium “Avangard” has different medical and rehabilitation
departments:

I. For burn patients:

1. Burn contractures and deformations of any localization which spread
during 1,5 years after burning.

2. Afterburning scars maturing or healing, burn sites of IlI-A stage not in
joint areas (during first year after burn wounds healing).

3. Maturing sites of free skin transplanting not in joint areas (during first
year after skin transplanting).

4. Hypertrophic and keloid cicatrix after surgery or after self-healed burn
wounds (during first 1,5 year after burn wounds healing).

12 Clinical sanatorium “Avangard”: official web-site. URL:
http://sanatoriy-avangard.com/ua_en.

13 Clinical sanatorium “Avangard”: official web-Ssite. URL:
http://sanatoriy-avangard.convua_en.

14 Clinical sanatorium “Avangard”: official web-site. URL.:

http://sanatoriy-avangard.com/ua_en.
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5. Thermal lesions of respiratory passages (inhalation lesions) — during
first year after burn.

6. Burn pneumonias (during first year after burn wounds healing).

7. Toxic hepatitis, enteritis (bowel lesions).

8. After-burn pyelitis, pyelonephritis (during first year).

9. After-burn myocarditis (during first year)*.

Il. For women with pregnancy pathologies:

1. Normal pregnancy course in terms 12—-35 weeks (including the term of
staying in the sanatorium department).

2. Anemia of pregnancy (iron deficiency) without accompanying diseases.

3. Ordinary abortion.

4. Rheumatism, non-active phase.

5. Compensated rheumatic and inborn heart defects.

6. Chronic non-specific lung diseases in remission phase.

7. Hypertension of | stage.

8. Myocardiosclerosis and myocardiodystrophy without blood circulation
deficiency and heart rhythm disturbances.

9. Obesity.

10. Diabetes mellitus (light form).

11. Thyrotoxicosis (light form).

[11. For patients with chronic non-specific lung diseases:

1. Bronchial asthma of atonic, infective or mixed etiology in light or mild
stage.

2. Chronic obstructive bronchitis with respiration failure signs
of -1 stages.

3. Chronic non-obstructive bronchitis with respiration failure signs
of -1 stages.

4. Acute pneumonia with prolonged course more than 8 weeks.

5. Acute pneumonia with obstructive syndrome and prolonged course
more than 8 weeks.

6. Acute pneumonia with accompanying allergic diseases and prolonged
course more than 8 weeks.

7. Persons who often have acute bronchitis, acute respiratory diseases
working in conditions of high gas and dust pollution.

15 Clinical sanatorium “Avangard”: official web-site. URL:
http://sanatoriy-avangard.com/ua_en.
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8. Persons with signs of bronchi hyperactivity appeared after influenza,
acute respiratory diseases, acute bronchitis of viral and bacterial etiology.
IV. For patients with endocrinology pathologies:

1. Obesity, primary, alimentary-constitutional, of I-IlIl stages, without
signs of circulatory decompensation.
2. Diabetes mellitus, first found, latent, pronounced, of I-1l types, mild

stage in the phase of stable compensation.

3. Thyrotoxicosis, of primary and secondary genesis, of mild stage,
without pronounced complications, with enough correction of hormonal
disturbances.

4. Hypothyreosis, non-complicated forms accompanied with thyreogenic
obesity, dystrophic changes in joints and spine.

5. Pathology of reproductive sphere of endocrinal genesis.

Also, clinical sanatorium “Avangard” provides innovative treatment with
radon of mild action.

Sanatorium “Avangard” has a separate treatment and diagnostics with
47 rooms, a swimming pool, a shower and bath departments™®. It also has
several unique departments that are officially recognized as the best in the
Ukraine — pulmonology, endocrinology, pathology pregnancy and burns.
Very great pride and heritage “Avangard” i1s highly developed technology
hydrotherapy. In addition, it is not the only unique services that are in the
sanatorium, their number also includes: plasmapheresis, bioresonance
stimulation, hirudotherapy, massage, cryotherapy, and others.

The list of treatment facilities that available at the sanatorium include:
apparatuses for inhalation “Pari” (Germany); apparatus for salt inhalations
“Haloneb™; apparatus “Stream” for electrophoresis and galvanization;
apparatuses “Pole”, “Mustang”, “Mit”, “Olympus” for magnetic and
magnetic-laser therapy; apparatus “EOL” for vibration massage of lungs;
apparatuses “UST”, “Barvinok”, “Gamma ENT” for ultrasound therapy;
apparatuses “Zond” and “Rupor” for EHF therapy; Chizhevsky’s lamp for
aeroionotherapy; apparatus “Mit” for oxygen therapy; apparatus “UI” for
aerosol therapy; apparatus “Mit” for UV and laser radiation of blood;
apparatuses for washing of nasal sinuses and tonsils; apparatuses for
massage of middle ear tympanic membrane; apparatus for
electrosonotherapy; baths combined for curing swirling and massaging

16 Clinical sanatorium “Avangard™ official web-site. URL: http7/sanatoriy-avangard.com/
ua_en.
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baths; showers for circular, descending, Charcot’s, jet methods of shower;
apparatus “Mit” for hydrolaser showers; endotracheal, endobronchial
irrigation as a special method of treatment; swimming pool; massages;
therapeutic ophthalmologic laser LTO-02R; electrostimulator
ophthalmologic “Phosphen”; muscle trainer ophthalmologic perimeter
MOP-1; accommodation trainer optical ATO-3; synoptophore Sinph-1;
trainer for retina stimulation with panoramic fields “Ambliopanorama’;
maculostimulator “MKS-C”; apparatus spectral ophthalmologic ACO-3;
apparatus for vacuum massage ophthalmologic ABMO 2m; apparatus for

. . . . 17
visual field examination “Pericom”"".

4. Natural resources management for treatment
and rehabilitation in sanatorium “Avangard”

Natural resource management is theoretical and practical investigations
connected with creation of optimal regime of natural resources usage for
treatment and rehabilitation system development. Natural resource
management include: management of technological impact from the patient
material assets and treatment and rehabilitation infrastructure on the
ecosystem; management of treatment and rehabilitation impact on the
ecosystem; management of domestic anthropogenic impact on the
ecosystem; management of production impact on the ecosystem and
treatment and rehabilitation resources (fig. 2)*.

17" Clinical sanatorium “Avangard™ official web-site. URL: http7/sanatoriy-avangard.com/
ua_en.

18 Cradiiiuyk B.1. Pexpearnoris: HaB4. MOCIOHUK JJIs CTY/I. BUIIL HAaBY. 3aK1I. 2-€ BUI., IEPEPoO.
ta gon. K.: Ansrepnpec, 2008. 264 c.
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Fig 2. Functional model of treatment and rehabilitation
natural resource management

meml> _ links off natural complex with another subsystems:
A — technological influence on natural complexes; B — requests to
technological resources; C — anthropogenic treatment and rehabilitation
influences; D — selectivity of natural conditions; E — anthropogenic
influence of life conditions; F — requests to environment of vital activity
from resident population side.

— — information about subsystems development: 1 — information
about reserves of technological natural resources and environmental
efficiency of technologies; 2 — information about correspondence between to
natural conditions and patients’ requirements and also about the level of
treatment and rehabilitation needs satisfaction; 3 — information about level
of natural conditions comfortable for different peoples; 4 — information
about the sustainability of the natural complex.

= _ operating commands.

Natural resource management allows creating different treatment and

rehabilitation zones: 1) protective sanitary zone is especially protected
natural area with conditions for economic activities, residence, use of natural
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resources established according to current legislation, which provides
protection and conservation of natural healing systems, medicinal and
recreational areas with adjacent territories from pollution and premature
exhaustion; 2) recreation zone is a functioning zone intended for recreation;
3) personal territory zone is a zone of specific individual activities;
4) rehabilitation zone is specially organized area for receiving a large
number of short-term visits (on the weekend), equipped with transport
communication with a big city, water supply, sanitation, catering, leisure
and entertainment facilities™.

Sustainable recreational natural resource management consists in:
replacing culture of intensive use with a culture of reasonable growth;
balancing economic and ecological impact factors; finding common interests
of the tourists and local population; distributing the generated profit among
all members of the society and, in the first place among most needy and
vulnerable populations®.

The sanatorium “Avangard” occupies a leading position for treatment and
rehabilitation in Vinnitsia region and is very popular. The territory of the
health resort is buried in greenery, there is a dendrological park with a
century-old history, exotic plants grow, beautiful picturesque lakes and
water bodies are on the territory of the park.

The pride of the sanatorium “Avangard” is a deposit of its own radon
mineral water. On the basis of the sanatorium, unique medical departments
have been created, including a department for pregnant women. The
powerful therapeutic and diagnostic base of the sanatorium and the latest
equipment allow implementing innovative methods of healing, such as
plasmapheresis, bioresonance stimulation, cryotherapy and others.

For climatotherapy in the sanatorium “Avangard” all natural factors are
important: atmospheric or meteorological, space or radiation, telluric, or
earthly. Meteorological factors have two components: chemical (gases and
various impurities) and physical (air temperature, atmospheric pressure,
humidity, cloudiness, precipitation, wind).

Heliotherapy is used in the form of general or local solar baths (on collar
area, lumbar sacral region, upper or lower limbs, etc.). The procedure of
heliotherapy is shown to all healthy rest as a preventive, hardening agent,
especially those that arrived from areas in which there is a probable light

19 Yukic T.S. Fundamentals of Recreation. 2" ed. New York: Harpers & Row, 1970. 187 p.
20 Gladkey A.V. Recreology. Lecture notes. Kyiv: KNTEU, 2016. 51 p.
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hunger strike. In addition, heliotherapy is indicated with hypovitaminosis D;
pyoderma, psoriasis; wounds, badly healing ulcers, bone fractures with slow
consolidation; at chronic pathology of locomotor apparatus, radiculitis,
diseases of the cardiovascular and respiratory systems. For the rest of the
elderly (over 55 years) heliotherapy should be used with caution.

There are over 140 species of trees and bushes imported from many
countries of the world in the dendrological park of the Avangard sanatorium.
These are several varieties of oak, whose bark has tannin properties; Lonely
Planet, whose homeland is North America; the mountain ash, in the fruits of
which contains a lot of vitamin C, P, carotene, organic acids. Make the sight
of the beauty of ordinary juniper, a hectare of plantations that allocates about
300 kg of phytoncides per day, enough to clear the microbes of the air of a
large city. As a symbol of longevity and invulnerability, the beauty of the
dark-green needles “red tree”, which belongs to the endangered species, is
amazing. The cork tree, or the Amur velvet, remains a vivid monument of
subtropical forests that covered Europe, Siberia, East Asia in the distant
times. The decoration of the park is a ginkgo biloba tree, the birthplace of
which is considered China. In folk medicine, its seeds are used from cough,
odor, tuberculosis — as carcinostats, and also from the extract of fresh leaves,
preparations are prepared (ginkkor, tanakan, etc.). Often found chestnut
horse, imported from Greece. The medicinal properties have leaves, fresh
juice which is used for varicose veins, thrombophlebitis, atherosclerosis and
hemorrhoids.

A magnificent magnolia vision is magnificent flower, the home of which
Is Japan. Its leaves are useful with high blood pressure and pain in the heart.
Among many other trees and bushes of the park, you can note the laxative
jester, whose fruits are used for atonics, spastic constipation and some skin
diseases. Common viburnum, which is known as homeostatic and urethra, is
indicated for nervous excitement, atherosclerosis, hypertension.
Conventional maple has anaesthetizing, wound healing properties, enhances
male sexual activity. Lime-tree Caucasian, used as tea, is a diaphoretic,
antitussive and anti-inflammatory drug. Common lichen is used for anemia,
atherosclerosis, diabetes, gallstone disease.

Aerotherapy 1s an integral part of sanatorium “Avangard” treatment. The
effects of fresh air during walks, excursions and sports games are elements
of aerotherapy. Sanatorium “Avangard” used air baths (dose effects),
prolonged exposure of open air at verandas, balconies as well as at shores of
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the lakes as special types of aerotherapy. Heliotherapy is used solar baths
(on collar area, lumbar sacral region, upper or lower extremities, etc.) with
general or local influence on human rehabilitation. Significant improvement
and rehabilitation of disturbed functions are observed under the influence of
climate treatments.

Atmospheric air, especially in Vinnytsya region, is saturated with ozone,
oxygen, terpenes, phytoncides and other volatile phytogenesis substances.
Clinical investigations of sanatorium “Avangard” had shown the positive
effect of spa treatment and rehabilitation in more than 30 thousand patients
with cardiovascular, respiratory and nervous system pathologies. Training
effect of climatotherapy promotes hardening of the organism, increasing of
its resistance to adverse effects of the environment as well as help with
prevention of diseases. Long-term walking in dendrological park of
sanatorium ‘“Avangard” together with aromatherapy, hydrotherapy and also
with usage of therapeutic factors of muds, stones, minerals, fauna and its
representatives assist to optimal recovering and rehabilitation of different
patients.

Using health-improving types of recreational activities, medical workers
of sanatorium “Avangard” had established in their dendrological park some
playgrounds for tennis, volleyball, basketball etc. Recreants and patients can
use chinning bars, gymnastic apparatus as well as terencours for their health
recovery. Besides the cultural-historical and pedagogical role, dendrological
park of sanatorium “Avangard” has great recreational value due to healing
radon water springs and unique healing microclimate.

It is advisable to recommend the following promotional activities for
further development of treatment and rehabilitation in sanatorium
“Avangard”?:

1. When working with consumers. It is necessary to change the attitude
towards advertising, so that advertising not only demonstrated the range of
services of the sanatorium, and where to go, but also gave other ideas about
the brand “Avangard”. When conducting an advertising campaign in the
media in order to form a positive image of the company, the provision of
advertising information should be based on the consumers’ perception of the
quality and capabilities of the Avangard brand, a wide range of services,

21 Bauer H., Klein-Belting W. Model of the driving forces of brand equity. Value of premium
brands and brand management issues. Brand management. 2011. Ne 1. P. 2-21.
Breckenridge D. PR 2.0: new media, new audiences, new tools. Moscow: EKSMO, 2010. 272 p.
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provision of additional services, and differences between the Avangard
brand and other sanatoriums®. Sanatorium “Avangard” should place in the
advertising products information about the mission statement and strategic
goals (reflecting the interests of consumers), as well as information on the
diversity of the range of services and other benefits. One of the important
tasks of advertising in creating an image is the creation of printing products
(prestigious avenues, booklets, leaflets, postcards, etc.).

2. Work with the public. In order to strengthen the image of the Avangard
brand in the public eye, one should take part in social events, such as: to
sponsor an event that has a wide public resonance; to hold a charity event
for veterans; to organize charity meals for the poor; to become an organizer
of the holiday for disabled children, etc.”® Then regularly give information
material in the media about the work done. Publications will strengthen the
business reputation of the enterprise and its leader.

3. Work with government agencies. The purpose of above mentioned
actions aimed at enhancing treatment and rehabilitation functions of
sanatorium “Avangard” when working with the authorities is to establish
two-way communication to identify common interests or common ideas and
to achieve mutual understanding®. Therefore, it is very important to have
constant personal contacts between the managers and specialists of
sanatorium ‘“Avangard” with representatives of the regional administration
and the city, ministries, public organizations, etc.

CONCLUSIONS

Thus, the sanatorium “Avangard”, located in the city of Nemyriv play an
important role in recreation and rehabilitation process of different types of
patients and recreants. Its medical, health improving and cultural-historic
potential, described above, are very significant for mental and physical
rehabilitation of peoples.

Clinical sanatorium “Avangard” is a highly developed recreation system
located in the center of Vinnytska region, Ukraine. It has long and fruitful
experience in rehabilitation and treatment of circulatory, nervous, loco-
motor systems, metabolism disturbances and endocrinology system, diseases

22 Gladkey A.V. Recreology. Lecture notes. Kyiv: KNTEU, 2016. 51 p.

% Breckenridge D. PR 2.0: new media, new audiences, new tools. Moscow: EKSMO,
2010. 272 p.

24 Bauer H., Klein-Belting W. Model of the driving forces of brand equity. Value of premium
brands and brand management issues. Brand management. 2011. Ne 1. P. 2-21.
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of skin, respiratory organs, female reproductive organs, etc. The
implementation of above-mentioned methods of recreation system
development will allow sanatorium “Avangard” to development innovative
and high-impact system of rehabilitation and recreation of patients. Using
this program, clinical sanatorium “Avangard” will have every reason to get
the state status of regional value resort.

SUMMARY

The article deals with investigation of treatment and rehabilitation
functions of sanatorium “Avangard” located in the Nemyriv, Vinnitska
region, Ukraine. Historical background of sanatorium “Avangard” creation
and development is defined. The different methods of treatment and
rehabilitation in clinical sanatorium “Avangard” are explained. The different
rehabilitation types for circulatory system diseases, respiratory system
diseases, loco-motor system diseases, endocrine system diseases as well as
for organs of vision diseases rehabilitation are explored. The treatment and
rehabilitation procedures for burn patients, for women with pregnancy
pathologies, for patients with chronic non-specific lung diseases as well as
for patients with endocrinology pathologies are proposed.
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PERSPECTIVES OF THE USE
OF SPECIES OF ARTEMISIA IN MEDICINE?

Grycyk R. A,, Struk O. A.

Nature treats...
INTRODUCTION

Current problem of modern pharmacy is the search for new species of
medicinal plant material. The interest in medicinal plants and their
significance in the production of medicines have grown in the drug market
in recent years. Much attention of scientists is attracted by medicinal plants,
which have experience of using in non-traditional medicine and a rich
chemical composition. These plants include species of the Artemisia L.
genus of the Asteraceae family. This genus includes more than 500 species
in the world’s flora, about 30 of which are found on the territory of Ukraine.
Polymorphism of many Artemisia L. genus species leads to a divergence of
views of various authors on the systematics of the genus. Taking into
account the distribution of the Artemisia L. genus species on the territory of
Ukraine, the possibility of cultivating them, it is promising to study their raw
material base in the western regions of Ukraine.

1. Botanical characteristics and distribution of Artemisia genus plants

Genus Artemisia belongs to the family Asteraceae. It includes more than
500 species, about 30 species grow in Ukraine. A lot of species grow in
Russia, the USA, Canada, China, Japan, India, Western Europe, the Middle
East, Central Asia and North Africa.

According to the ordinary classification system, the genus Artemisia is
divided into three subfamilies: Artemisia Less., Dracunculus (Bess.)
Rydberg and Seriphidium (Bess.) Rouy. They differ mainly in the structure
of inflorescences: in the species of the Artemisia subgenus there is one row
of edge tubular petal flowers in the baskets, and the flowers of the disk are
bisexual; in the species of Dracunculus subgenus, the flower of the disk is

1 We express our sincere gratitude for the advisory assistance in completing the work to
Kovaleva A.M. (D.Sc. in Pharmaceutical Sciences, Professor of the Pharmacognosy Department of
National Pharmaceutical University) and Kireev L.V. (D.Sc. in Medicine, Professor, Head of the
Pharmacotherahy Department of National Pharmaceutical University).
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tinny (but with a reduced mast), in the species of the Serphidium subgenus
all flowers in the baskets are bisexual, tubular, in the quantity up to 8—10°.

The system of species of Artemisia L. genus of Ukrainian flora is
represented in Table 1.

Table 1
The system of species of Artemisia L. genus of Ukrainian flora
Genus Artemisia L.
Subgenus 1 — Artemisia Subgenus 2 — Subgenus 3 — Seriphidium
Less. Dracunculus Bess. Rouy
Division 1 — Artemisia Division 6 — Division 9 — Seriphidium

A. tournefortiana Rchb.

Division 4 — Absinthium
A. absinthium L.

A. argentata Klok.

A. austriaca Jacq.

A. caucasica Willd.

A. hololeuca M.Bieb. ex
Besser

A. sieversiana Willd.

Division 5 — Artanacetum
Genuses do not grow in
Ukraine

A. marschalliana
Spreng.

A. scoparia W.

A. trautvetteriana
Besser

A. tschernieviana
Besser

A. vulgaris L. Dracunculus Bess. A. dzevanovskyi Leonova
A. dracunculus L. A. lerchiana Weber ex

Division 2 — Stellerianum | Division7 — Stechm.
Genuses do not grow in Salsoloides Leonova | A nutans Willd.
Ukraine A. salsoloides Willd, |4 santonica L.

A. taurica Willd.
Division 3 — Abrotanum Division 8 — Division 10 — Junceum
A. abrotanum L. Campestres Poljak.
A. annua L. Korobkov Genuses do not grow in
A. armeniaca Lam. A. arenaria DC. Ukraine
A. pontica L. A. campestris L.

2 Ho6pouaea /[.H., KoroB M.I., Ilpoxypun FO.H. u ap. Onpeaenurens BBHICIMX PACTCHUI

VYxpaunsl. 2-e n3a. K.: @uroconuouentp, 1999. 548 c.

@iopa YPCP:B 12 1. /3a pen. I.K. 3eposa. K.: Bun-so AH YPCP, 1962. T. 11. C. 352-355.
®nopa CCCP: B 30 1. / mox pen. B.JI. Komaposa. M., JI.: 3n-Bo AH CCCP, 1961. T. 26.

C. 642-645.
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Polymorphism of many species of Artemisia L. leads to divergences in
various authors views on the taxonomy of this genus. Thus, according to
some data, A. Chernyayev is considered to be a type of A. arenaria DC., and
A. caucasica Willd. is a type of A. argentata Klok., simultaneously A.
campestris L. and A. marschalliana Spreng. are the same one. And only the
chemical analysis solves the problem of systematic affiliation and species
autonomy for such a polymorphous genus as Artemisia L.2

Artemisia genus plants are typical ruderous weeds that grow on the roadsides,
in forest belts, in vacant lots, pastures, abandoned fields, slopes of quarries,
logging and other various types of disturbed lands, but does not come in the
crops”. Until the conditions of moisture and soil richness is unpretentious,
although, like most weeds, it grows better on fresh soils rich in nitrates.

Areas and ecological conditions of growth of Artemisia L. genus plants
are presented in Table 2.

Table 2
Distribution and places of growth of Artemisia L.

genus plants in Ukraine

Genus | Distribution | Places of growth

Subgenus Artemisia Less.

Division Artemisia

Basin of Dniester river, Deciduous forests, lawns,
. Black Sea Coast, Crimea, river valleys, ravines,
A. vulgaris L. ) : ;
Basin of Don river, meadows, wilderness,
Bessarabia settlements
Division Abrotanum
Black Sea Coast, .
. . Valleys of rivers, meadows,
A. abrotanum L. Podniprowya, Basin of Don
fiver forest glades, settlements

® ®mopa YPCP:B 12 7./ 3a pen. JI.K. 3eposa. K.: Bua-so AH VPCP, 1962. T. 11. C. 352355,

Minapuenko B.M., Tumuenko [.A. Atnac nikapcbkux pocnuH Ykpainu. K., 2002. C. 15, 63, 97,
127, 142, 155.

Pacturensubie pecypcsl CCCP: 11BETKOBBIE PACTEHUS, X XUMUYECKH M COCTaB, UCIIOIb30BaHHE.
CewmeiictBo Asteraceae (Compositae) / mon pen. I1.J1. Cokonosa. CII0.: Hayka, 1993. 352 c.

* ®mnopa CCCP: B 30 1. / mox pex. B.JI. Komaposa. M., J1.: Usn-Bo AH CCCP, 1961. T. 26.
C. 642-645.

JlikapchbKi POCIMHU: €HIUKIONEeAUYHUN N0oBinHUK / 3a ped. A.M. I'pomsincekoro. K.: 'om.
penaxuis YPE, 1990. C. 430-432.

®dnopa EBponeiickoit uactu CCCP:B 11 1./ o1B. pen. u pen. Toma H.H. [Isenes. CII6.: Hayka,
1994.T.7.317 c.
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[TponoBxxeHHs TabIUIT 2

A. pontica L.

Black Sea Coast,
Podniprowya, Basin of Don
river, Bessarabia

Birch growves, river valleys,
meadows, salt marshes,
steppes

A. armenica Lam.

Basin of Samara river,
Basin of Don river
(uncommonly)

Alpine and feathery steppes,
meadows

A. annua L.

Basin of Dniester river,
Black Sea Coast

Settlements, gardens

A. tournefortiana Rchb.

Black Sea East Coast,
Podniprovya

Settlements, gardens, near the
roads

Division Absinthium

A. caucasica Willd.
(A. lanulosa Klok.)

Black Sea Coast, Steppe,
Crimea

Steppe hills and lowlands

A. argentata Klok.

Donetsk region
(uncommonly)

Cretaceous slopes

A. austriaca Jacq.

Basin of Dnipro river,

Basin of Dniester river,

Basin of Donets river,
Black Sea Coast

Salted meadows, sands,
steppes, settlements

A. hololeuca Bieb. ex
Bess.

Basin of Dnipro river,
Basin of Donets river,

Cretaceous slopes

A. absinthium L.

Basin of Dnipro river,
Basin of Donets river,
Basin of Dniester river,
Bessarabia, Black Sea
Coast, Crimea

Bows, pastures, forest lawns

A. sieversiana Willd.

Kyiv region

Introduced plant

Subgenus Dracunculus Bess.

Division Dracunculus Bess.

A. dracunculus L.

Basin of Dnipro river,
Basin of Donets river,
Black Sea Coast, Crimea

Salt meadows, meadow and
steppe slopes

Division Salsoloides Leonova

A. salsoloides Willd.

Black Sea Coast, Left
Bank Steppe

Cretaceous slopes

Division Campestres Korobkov

A. arenaria DC.

Black Sea Coast,
Bessarabia, Steppe

Sands, seasides

A. tschernieviana Bess.

Basin of Dnipro river,
Steppe

River sands
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A. campestris L.

Basin of Dnipro river,
Basin of Dniester river,
Bessarabia, Steppe,
Crimea, Black Sea Coast

Steppe bows, sandy steppes,
pine forests, river valleys

A. marschalliana Spreng.

Basin of Dnipro river,
Bessarabia, Steppe,
Crimea, Black Sea Coast

Steppe bows, sandy steppes,
pine forests, river valleys

A. scoparia W.

Basin of Dnipro river,
Basin of Dniester river,

Basin of Donets river,
Black Sea Coast, Crimea

Steppe saline meadows,
sands, river valleys

A. trautvetteriana Bess.

Black Sea Coast,
(uncommonly)

Seaside sands

Subgenus Seriphidium Rouy

Division Seriphidium

Bessarabia Black Sea

River terraces, ravines, salt

A. nutans Willd. Coast, Crimea Basin of marshes and saline soils,
Don river carbonate rocks
A. santonica L., Steppe, Crimea Salt marshes, salted meadows
A. taurica Willd. Crimea Clay salted soils
A Iercglz(r:\smWeb. ex Crimea (uncommonly) Steppe rocky slopes

A. dzevanovskyi Leonova

Crimea (uncommonly)

Cretaceous slopes

Differences in the morphological features of the most common species of

Artemisia L. genus plants are presented in Table 3.

Herb and leaves of A. absinthium L. are used as officinal raw material.
The herb is harvested at the beginning of flowering (July — August), cutting
tips with the length of 20-25 cm, without rough bases of the stems. In case
of delay with harvesting, the herb becomes dark gray when it is dry, and the
baskets are drilled and scattered. Harvesting should be carried out at the
beginning of the plant’s flowering. Usually it lasts from 10 to 15 days®.

Industrial harvesting is possible in Khmelnytsky, Vinnytsia, Kyiv,
Cherkassy, Poltava, Kharkiv, Kirovograd, Dnipropetrovsk, Luhansk,
Odessa, Kherson and Mykolaiv regions.

° [IpaBuna cOopa 1 CYIIKU JICKAPCTBEHHBIX PACTCHUH (COOPHUK MHCTPYKIUK). M.: MenunnHa,
1985. 328 c.
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Table 3

Basic distinctive morphological features of Artemisia L.
genus species of Ukrainian flora

The main Artemisia L. genus plants
d'St'nCt'Ve. .A' . A. austriaca | A. vulgaris A A .
morphologi | absinthium Jac L dracunculus | campestri
cal features L. G ' L. sL.
: . Slightly Slightly Slightly
Taste Very bitter | Very bitter bitter bitter bitter
The smell of
the fresh raw
material is
smell Strong, Stron_g, Weak weak and Weak
fragrant peculiar pleasant,
which
intensifies
after drying
Yellow, Red-yellow, Reddish, Pale yellow,
. . : . Yellow or
Flower diameter up | diameter up | diameter 2— | diameter up :
reddish
to 4 mm to 1,5 mm 3 mm to 4 mm
Young
i Top green, ones are
Erlvgr(grasg V\mliot\:amgrsr;[all bottom Pieceless, covered
Leaf ge tup ; white (10 elongated- | with silky
20 cmin (upto3cm : :
length) in length) cmin lanceolate | trichomes,
length) old - are
nake
Stem Height 50— | Height 20— | Height up | Height 40— Height
100 cm 50 cm to 200 cm 150 cm 30-60 cm

According to the requirements of the SPU, plant raw material of A
absinthium L. are basal leafs, or pale-flowered flowering tops, or a mixture
of these dried parts of A. absinthium L.°

Identification. A. Leaves are grayish or greenish, densely pubescent on
both surfaces. The bottom leaves are long-limbed, with a triangular or oval
double or thirty pinnate plate, with rounded or lanceolate segments. Stem
leaves are less dismembered, the upper leaves are lanceolate. The stalk in
the peduncle is greenish-gray, felted, about 2,5 mm in diameter, and usually

6 HepxaBna ®apmakones Ykpainu: B 3 1. 2-¢ Bua. X.: HII «YkpaiHChbKMi HayKOBUI
(dapmakoneiiHu EHTp AKOCTI JiKapchkux 3aco0B», 2014. T. 3. 328 c.
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with 5 longitudinal flattened grooves. Baskets are collected in not tight
panicles, developing in the axils of lanceolate or slightly pinnately dissected
leaves. Baskets are spherical or flattened-semispherical, 2-4 mm in
diameter. They consist of a gray felt wrap, the prickets of its outer row are
linear, and the inner ones are oval, with a blunt apex and a thin filthy edge.
The bases of baskets have the very long scales, about 1 mm long or
sometimes longer, with numerous yellow, tubular, bipartite flowers about
2 mm in length and several yellow border unreal-tongue flowers.

B. Microscopic study (2.8.23). Powder is greenish-gray. The microscopy
is provided with a help of a chloral hydrate solution R. The powder shows
the following diagnostic characters (Fig. 1): numerous T-shaped covering
trichomes [A] consisting of a short perpendicular single-row base with 1-5
small cells and very long, wavy apical cage with pointed ends; fragments of
the epidermis (top view [D]) consist of the cells with the winding or wavy
membranes, the anomocyte stomatas (2.8.3) [Da], dermal hairs [Db] and
essential oil glands with oil [Ds] or without oil [Dd], each of them has a
short two-row 2-cell base and a double-row head with 2—4 cells; isolated
essential oil glands (side view [C]); fragments of corolla tubular and
marginal flowers, some with small drosses of calcium oxalate [H]; numerous
flower scales, each of which consists of small cells of the base and a very
long cylindrical thin-walled end-cell of about 1-1,5 mm in length, more
often their distal parts [B, E]; spherical pollen grains, about 30 microns in
diameter, with 3 pores and finely-edible exine [G]; fragments of leaf
vascular tissue [F] or stem [J] from vessels with spiral or cellular thickening
[Fa] or vessels with fringed pores [Ja], fibers [Fb, Jb] and parenchyma cells
with moderately thickened and porous membranes [Fs, Js]’.

Tests of A. absinthium L. herb were performed according to the following
indicators:

Foreign matter (2.8.2). Maximum 5% of stems larger than 4 mm in
diameter; not more than 2% of other foreign matter.

Indicator of bitterness (2.8.15). Minimum 10 000.

Loss on drying (2.2.32). Maximum 10.0%. 1,000 g powdered raw
material (355) (2.9.12) by drying in an over at 105°C for 2 h.

Total ash (2.4.16). Maximum 12.0%.

Ash insoluble in hydrochloric acid (2.8.1). Maximum 1,0%.

! Hepxapna ®dapmakones Ykpainu: B 3 1. 2-¢ Buu. X.: Il «YkpaiHChkuii HaykOBHH
(apMakoneiHUN HEHTP SKOCTI JIKapChKuX 3aco6iBy, 2014. T. 3. 328 c.
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A. absinthium L. herb must withstand the above requirements with such
changes.

Identification. B. Essential oil glands are visible on fragments of a leaf
plate as light spots with small increase of the microscope. With a large
increase of the microscope, the essential oil glands occur sometimes along
the edge of the fragments of the leaf plate or the ovary. They are deformed
after the drying of the raw material and only the cuticle that surround the
crumpled shells of the secretory cells is visible.

It is allowed to use raw materials with such standardization.

Figure 1. Diagnostic structures of A. absinthium L. (identification B)

Foreign matter (2.8.2). Maximum 3% of discoloured pieces; maximum
3% of stems greater than 3 mm in diameter; maximum 3,5% of foreign
particles, including maximum 1,5% of impurities of mineral foreign matter.

Loss on drying (2.2.32). Maximum 13%. 1,000 g powdered raw material
(355) (2.9.12) by drying in an over at 105°C for 2 h.

Raw materials of A. absinthium L. are stem apexes with leaves and
flowers (Herba Artemisiae vulgaris) and roots (Radix Artemisiae vulgaris).
The apexes of the stems, which are cutted at the beginning of the plant
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flowering, bind to the beams, and suspended to dry in the shade or in the
ventilated room. The yield of air-dry raw materials is 23—24%.

The roots should be dugged in the autumn, succulent lateral parts should
be chiped, the ground should be carefully scraped with the flaps (do not
wash them!) and quickly dried (possibly under the sun). The yield of air-dry
raw materials is 20%.

Loss on drying. Maximum 13%; discoloured pieces maximum 4%; stems
with a diameter of more than 5 mm maximum 10%; parts passing through a
sieve with a diameter of holes 1 mm maximum 3%; organic foreign matter
maximum 2%; mineral — maximum 1,5%.

The prepared raw material is stored in well-sealed cans or tins. Expiration
date — 3 years. Pharmacies do not release raw materials®,

2. Chemical composition of Artemisia genus plants

A. absinthium L. raw material contains essential oil (0,5-2%), flavonoids,
tannins, lignans, organic acids, carotene and vitamin C. Essential oil
includes bicyclic monoterpenoids: pinene, cadinene, ketone tuyon and tuyil
alcohol; sesquiterpenoids: phellandrene, f-caryophyllene, y-sepinene,
sesquiterpene alcohols — absinthin, anabsinthin and artabsinthin,
sesquiterpene and monocyclic lactones. The basic flavonoids of
A. absinthium L. are isoquercitrin, artemisetin, artemisin, isorhamnetin,
narcisin’.

The State Pharmacopoeia of Ukraine, the 2nd edition standardizes
A. absinthium L. herb according to the content of essential oils — minimum
2 ml/kg of essential oil (dried drug)®™.

8 Hepxapna ®dapmakones YkpaiHu: B 3 1. 2-¢ Bun. X.: Il «YkpaiHChkuii HaykOBHH
(apMakoneHUN LEHTP SKOCT1 JIKapChKuX 3aco6iBy, 2014. T. 3. 328 c.

Pacturensubie pecypcst CCCP: 1BEeTKOBbIE pacTeHHUs, HMX XUMHUUYECKHMH COCTaB,
ucnons3oBanue. CemeiictBo Asteraceae (Compositae) / mox pex. I1.J]. Coxomoa. CII6.: Hayka,
1993. 352 c.

JIroit ['oyH. @apMaKkOTHOCTHYSCKOE H3YUCHHE OT/CTbHBIX MpeCcTaBuTeNeH poaa Artemisia L.
aBtoped. mucc. ... kanna. Qapmam. Hayk: 14.04.02; TOY BIIO «MockoBckas MeIUITMHCKAs
akagemus uMm. U.M. CeuenoBay». M., 2011. 24 c.

benenoBckast JI.M. CeckBuTeplieHOBBIE JIAKTOHBI HEKOTOPBIX BHUIOB pojaa Artemisia L.
Pacmumenvnuvie pecypcor. 2000. T. 36. Beim. 1. C. 43-45.

Akhmedov 1.S., Kasymov S.Z., Sidyakin G.P. A study of the composition of Artemisia
absinthium. Chemistry of natural compounds. 1969. Ne 5(1). P. 50.

10 HepxaBna @apmakoriess Ykpainu: B 3 T. 2-¢ Bua. X.. HIl «YkpaiHChkuil HayKOBUI
(apMakoneiiHUN HEHTP AKOCTI JTKapChKUX 3aco0iBy», 2014. T. 3. 328 c.
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Identification. C. Thin-layer chromatography (2.2.27).

Test solution. Place 2 g of the powdered drug (355) (2.9.12) in 50 mL of
boiling water R and allow to stand for 5 min, shaking the flask several times.
After cooling,add 5 mL ofa 100 g/L solution of lead acetateR. Mix and filter.
Rinse the flask and the residue on the filter with 20 mL of water R. Shake the
filter with 50 mL of methylene chloride R. Separate the organic layer, dry over
anhydrous sodium sulfate R, filter and evaporate the filtrate to dryness on a
water-bath. Dissolve the residue in 0,5 mL of ethanol (96%) R.

Reference solution. Dissolve 2 mg of methyl red R and 2 mg of resorcinol
R in 10,0 mL of methanol R.

Plate: TLC silica gel plate R.

Mobile phase: acetone R, glacial acetic acid R, toluene R, methylene
chloride R (10:10:30:50).

Application: 10 uL, as bands.

Development: over a path of 15 cm.

Drying: inair.

Detection A: spray with acetic anhydride-sulfuric acid solution R and
examine in daylight.

Results A: the chromatogram obtained with the test solution shows a blue
zone due to artabsin shortly above a red zone due to methyl red in the
chromatogram obtained with the reference solution.

Detection B: examine in daylight while heating at 100—-105°C for 5 min.

Results B: the chromatogram obtained with the reference solution shows
in the middle third a red zone due to methyl red and below it a light pink
zone due to resorcinol. The chromatogram obtained with the test solution
shows an intense red or brownish-red zone due to absinthin with a similar
RF value to that of the zone due to resorcinol in the chromatogram obtained
with the reference solution. Other zones are visible, but less intense than that
due to absinthin.

Quantitative determination

Essential oil (2.8.12). Use 50,0 g of the cut drug, a 1 000 mL round-
bottomed flask and 500 mL of water R as the distillation liquid. Add 0,5 mL
of xylene R in the graduated tube. Distil at a rate of 2—3 mL/min for not less
than 3 h.

It is allowed to applied identification C of above methodology with such
changes.

C. Thin-layer chromatography (2.2.27).
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Mobile phase: acetone R — methylene chloride R (10:90).

Development: over a path of 10 cm.

Detection A: spray with anisaldehyde solution R and examine in daylight.

Results A: on the chromatogram of the test solution is the blue-violet zone,
due to artabsins, almost at the level of the red zone due tothe methyl red on
the chromatogram of the reference solution.

Detection B: viewed in daylight after heating at a temperature from 100°C
to 105°C for 5 minutes.

Results B: on the chromatogram of the reference solution in the middle
third there is a red zone due to methyl red, and below it is the yellow-orange
zone due to resorcinol. The chromatogram of the test solution reveals an
intense, brownish-red zone of absintine, which almost due to the resorcinol
zone on the chromatogram of the reference solution by the value of Ry
Other visible zones are less intense than the area due to absinthin.

It is allowed to use raw materials with such standardization.

Content: Cut raw material: minimum 1,5 mL/kg of essential oil (dried
drug).

Recommended Test.

Extractive substances: minimum 20%.

1,0 g (exact weighting) of powdered raw material (500) (2.9.12) is placed
to a conical flask, 50 ml of ethanol (70%, v/v) R is added, the flask is sealed,
weighed (accurately + 0,01 g) stand for 1 hour, boil with reflux for 2 h and
cool. The flask is covered with the same stopper, weighed, ethanol (70%,
v/iv) R is added to the initial mass, stirred and filtered. 25,0 ml of the
resulting filtrate is evaporated in a water bath dry and dried at 100°C to
105°C to constant weight.

By the HPLC method in the Artemisia absinthium herb phenolic
compounds were determined: hydroxycinnamic acids — chlorogenic,
neochlorogenic, 4-caffeoyl quinic, 3,4-dicaffeoyl quinic, 4,5-dicaffeoyl
quinic, 3,5-dicaffeoyl quinic™.

Artemisia absinthium contains proteinogenic amino acids; among the
essential ones arginine, leucine and tyrosine are dominant; among the non-

1 Oukyp A.B., Uykcuna A.H., KoBaneBa A.M., Konecuuk S.C. Opranudeckue KUCIOTbI
IKCTPAKTOB TpaBbl MOJbIHK TecuaHou (Artemisia arenaria DC.). Gisap. Medical science,
pharmacology. 2014. Ne 3. P. 50-52.

Oukyp O.B. ®apmMakorHOCTMYHE IOCIIDKEHHS BUIB poay Artemisia L. duiopun VYkpainu:
aBToped. quc. ... Kauj. apmar. Hayk: 15.00.02; H®ay. X., 2014. 25 c.
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essential prolin, aspartic acid (with asparagine), glutamic acid (with
glutamine) predominate™.

Among the mineral elements of the Artemisia absinthium herb Potassium
predominates (over 1000 mg/100 g); a high concentration of Calcium,
Silicon, Phosphorus and Magnesium — from 100 to 1 000 mg/100 g was
determined; the content of Sodium, Aluminum and Manganese in the raw
material is from 10 to 100 mg/100 g.

A. vulgaris L. herb contains essential oil (0,1-0,6%), alkaloids, carotene,
ascorbic acid (in a leaf up to 175 mg per cent), and vitamins of group B,
routine, tannins, bitter sesquiterpene lactones (tauremizin and others),
mucous and resinous substances. The composition of the essential oil of the
herb includes cineol, tuyon, borneol, camphor, paraffin and aldehydes. In the
roots there are mucous membranes, resinous and tannic substances, inulin
and essential oils, which include dihydroimagnetic ether and ketone™.

12 Toit Fonmyn. ®apmakorHoCTHYECKOE U3YUSHHE OT/ACNBHBIX IPEICTaBUTENCH poaa Artemisia
L.: aBroped. mucc. ... xaua. dapmarn. Hayk: 14.04.02; TOY BIIO «MocCKOBCKasi MEAMITUHCKAS
akagemus uMm. I.M. CeuenoBa». M., 2011. 24 c.

Derwich E., Benziane Z., Boukir A. Chemical compositions and insecticidal activity of essential
oils of three plants Artemisia sp: Artemisia herba-alba, Artemisia absinthiumand, Artemisia
Pontica (Morocco). Elect. J. Environ. Agric. Food Chem. 2009. Ne 8. P. 1202-1211.

Oukyp O.B., KoBansoBa A.M., Mopo3 A.O. Ta iH. KomnoHeHTHUH cki1aa epipHUX OJliid BUIB
pony Artemisia L. ninpoxy Seriphidium Rouy duiopu Ykpainu. Axkmyanvri numanms cmeopenns
HOBUX JTIKAPCLKUX 3aco0ig: mamepianu Bceykp. Hayk.-npaxm. KOHGQ. cmyoenmie ma Moi00ux
euenux. X.: HPay, 2012. C. 99.

Sharopov F.S., Sulaimonova V.A., Setzer W.N. Composition of the Essential oil of the
Artemisia absinthium from Tajikistan. Rec. Nat. Prod. 2011. Ne 6(2). P. 128-134.

Oukyp O.B., Ilepuxo O.A., Illecrak O.1. Ta in. KoMmnonentHuii ckinazn edipHux oniii Artemisia
absinthium L. ta Artemisia vulgaris L. Akmyanoni numanmsi cmeopentst HO8UX NiKAPCbKUX 34C00i8.
36. me3 don. Mixcgy3. cmyoenmcokoi nayk.-npakm. koug. X.: HdaV, 2010. C. 87.

I'pevana O.B., Mazynin O.B., Cyp C.B. ta . @iroxiviune BUBYEHHS e]ipHOI OJIil HOTUHY
ripkoro. Papmayeemuunuil xcypran. 2006. Ne 2. C. 82-86.

13 Toit ToayH. ®apMakorHOCTHYECKOE H3YUIEHHE OT/ICTBHBIX PeIcTaBUTENeH posa Artemisia
L.: aBroped. mucc. ... xaua. dapmar. Hayk: 14.04.02; TOY BIIO «MockoBcKasi MEIUIIIHCKAS
akagemus um. .M. Ceuerosay». M., 2011. 24 c.

Oukyp O.B., Ilepuxo O.A., Illecrak O.1. Ta iH. KoMnonenTHuii cknaj edipHux oniid Artemisia
absinthium L. ta Artemisia vulgaris L. Akmyanoni numanms cmeopents HO8UX IiKaApCbKUX 3aco0is:
30. me3 oon. Midxcsys. cmyoenmcwkoi Hayk.-npakm. kough. X.: H®ay, 2010. C. 87.

Xanunosa A.3., lakypos 2.P., Hypues N.®. u ap. Beinenenue u uaeHTuGUKanus JeTydnx
OpPraHMYECKUX COSTUHEHH, BBIICIEMBIX pacTeHussMu poaa Artemisia L. Xumust u mexnonoeus

pacmumenvhvix eeuwjecms: mamep. Il Beepoce. kong. (24-27 wions 2002 r.). Kazaus, 2002.
C. 55-56.
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A. austriaca Jacq. herb contains essential oil (0,3-0,4%), alkaloids,
organic acids, carotene, vitamin C and resins. The composition of essential
oil includes cineol, keton tuyon, sesquiterpene alcohol absinthin and tuyol .

IcakoBa T.I., KoBansoBa A.M., Oukyp O.B. Tta iH. OcobauBocTi ckiamy eipHUX O JETKUX
BUJIIB OJMHY uiopu Ykpainu. [loBinomieHHs 1: MOHOTEpIIeHOIN epipHUX OJIii TTOJTUHY TIPKOTO
Ta MOJMHY 3BUYAHOTO. YKpaincekutl bioghapmayesmuunuil scypruan. 2010. Ne 1. C. 62—68.

IcakoBa T.I., KoBansoBa A.M., Oukyp O.B. Tta iH. OcobauBocTi ckinamy ehipHUX O TETKUX
BUAB monuny ¢uiopu Ykpainu. [ToBimoMieHHs 2. CeCKBITEpHEHOIM Ta apoMaTU4Hi CIIOIYKU
edipHUX OJIIM TOJUHY TIPKOTO Ta TOJUHY 3BUYANHOTO. YKpaincokuul Oioghapmayeemuynuii
arcypran. 2010. Ne 2. C. 54-60.

Oukyp A.B., KoBanera A.M. Xupnbie kuciotsl TpaBbl Artemisia vulgaris L. u Artemisia
austriaca Jacq. Xumus u mexnonocusi pacmumenvuvix ewecms: mes. 0okiados VIII Beepoce.
Hayy. kong). CeikteiBKap; Kanununrpan, 2013. C. 172.

Xanuna M.A., Xan B.A., bepesosckas T.I1. Tepnenouast 3¢puproro macia Artemisia vulgaris.
Xumust npupoonvix coeounenuti. 1987. Ne 3. C. 457.

KoansoBa A.M., Ouxkyp O.B., Komicuuk f.C. Ta H. XpomaTo-mac-CHEKTpOMETPUUHE
TOCTDKEHHS JMOPUIBHUX CIONYK €KCTPAKTIB TOJUHY 3BHYAWHOTO. YKpaincekuti meOuuHuil
anvmanax. 2012. T. 15. Ne 5. C. 126-128.

JIron T'omyH. DapMakOTHOCTUUECKOE M3YYEHUE OTACIBHBIX MPEACTABUTENEH poJa
Artemisia L.: aBtoped. mucc. ... kaua. dgapmamn. Hayk: 14.04.02; TOY BIIO «MockoBcKast
meauiHcKas akagemus uM. .M. CeuenoBa». M., 2011. 24 c.

I'peuana O.B. ®apMakorHoCTHYHE JOCTIHKEHHS a3yJIeH BMIIyFOUMX pociiH poay Artemisia L.
dmopu YkpaiHu 3 METOIO OfIep)KaHHS JIKApChKUX 3ac00IB MPOTH3AIANBLHOI /il aBToped. AwucC. ...
Kaug. ¢apmarl. Hayk: 15.00.02; H®aV. X., 2008. 17 c.

Konosanos Ob. ®apmarorHocTiueckoe M3ydeHHE IIOJIBIHM — aBCTPUMCKOM KAK  MCTOYHHKA
(hapMaKOJTOTVYEeCKH  aKTUBHBIX CECKBHTEPITCHOBBIX JIAKTOHOB: aBTOped. JWCC. ... KaHI, QapMail. Hayk:
15.00.02; TOY BIIO «Isruropckas rocymapcTBeHHas (apMarieBTHUeckas arkaeMust  DenepambHOro
areHTCTBA 10 3IPABOOXPAHEHUIO U COLMaTbHOMY pazButuioy. [Irruropek, 2007. 22 c.

Oukyp O.B., Banpmoscekuit A.O., Kankan B.II. Ta . ®roxiMiuHEe TOCIUTKEHHS TPaBU
Artemisia austriaca JacQ. AkmyanvHi nNUMAarHs CMEOPEHHS HOBUX NIKAPCLKUX 3Ac00i8: me3u OOn.
Misicays. cmydenm. nayk.-npaxkm. koug. X.: H®ay, 2010. C. 88.

Benukoponos A.B., Mopo3zosa JI.B., [Tununenko B.IL u np. Xumuueckuii cocras 3gpupHOro
Maciia 4YeThIpeX HJEMHYHBIX BHJIOB IMOJBIHU AcTpaxaHckoit oOmactu: Artemisia lerchiana,
Artemisia santonica, Artemisia arenaria u Artemisia austriaca. Xumus pacmumenvno2o colpusi.
2011. Ne 4. C. 115-120.

Oukyp O.B., KoBansoBa A.M., IcakoBa T.I. KomnonenTHuit cwiajg epipHOi ojii MOJUHY
onmHOpHOTO. Dapmayis Yrpainu: noenso y maubymue: mamep. VII Hayionanvhoeo 3’130y
Gpapmayeemis YVrpainu. X.: HoaV, 2010. T. 1. C. 318.

XonaxoB I'.B., Kotukos W.B. KomnoneHTHBINH cocTaB aupHOro Macna Artemisia annua u
A. scoparia. Xumus npupoousix coedunenuii. 2009. Ne 6. C. 759-761.

Verdian-rizi M. Variation in the essential oil composition of Artemisia annua L. of different
growth stages cultivated in Iran. Afr. J. of Plant Sci. 2008. Vol. 2(2). P. 16-18.

Oukyp O.B., benoyum K., ITisens T.B. Ta . ®diroxiMiuHe AocHimpKkeHHs TpaBu Artemisia
dracunculus L. Akmyanvhi numanms cmeopenns HOBUX NKApCyKux 3acobig: mesu don. Beeykp.
HAayK.-npakm. Kog. cmyoenmis ma monooux euenux. X., 2011. C. 101.

101



A. annua L. herb contains essential oil (0,18-0,62%), which includes
1,8-cineol, artemisia ketone, myrcene, camphor, pinene, p-farnesene,
terpinene-4-ol, a-terpineol, o-cadinene, linalool, sabinene, caryophyllene
oxide, thymol. Characteristic for this species are sesquiterpenenoids
arteannuin (artemisinin), artemisinol, artemisinic acid™.

A. dracunculus L. herb contains essential oil (0,1-0,72%), carotene
(15 mg per cent), ascorbic acid (1 190 mg per cent) and bitter and tannic
substances. In the essence of essential oil are sabinene, myrcene, methyl,
estragole, etc.™

There are several basic chemotypes for the A. dracunculus L., which
differ in their chemical composition and the yield of essential oils. German
A. dracunculus L. contains about 35% of sabinene and more than 25% of
methyl eugenol, French A. dracunculus L. contains 80-90% of methyl

XomnakoB I'.B., Kotukos W.B., ITankoBenkuit B.H. KoMrnoneHTHbIN cocTaB 3¢upHOTO Macia
Artemisia abrotanum v A. dracunculus. Xumus npupoonwvix coedunenuti. 2009. Ne 6. C. 755—758.

Aglarova A.M., Zilfikarov I.N., Severtseva O.V. Biological characteristics and useful properties
of tarragon (Artemisia dracunculus). Pharmaceutical Chemistry J. 2008. Ne 42. P. 81-86.

Hospy3 A.A., Hapuman A.H., Uckennep A.M. u 1p. KomnoHeHTHBIH cocTaB u (ymMUTaHTHAS
aKTUBHOCTB 3PUPHBIX Maces BUIO0B pojaa Artemisia L. Xumust pacmumenvnozo coipwsi. 2017. Ne 4,
C. 235-240.

15 Thoit Fomyn. ®apmMakorHOCTHYECKOE U3YUSHHE OT/ACNBHBIX PEICTaBUTENEH poaa Artemisia
L.: aBroped. mucc. ... xaua. dapmar. Hayk: 14.04.02; TOY BIIO «MockoBcKasi MEIUIIMHCKAs
akagemus uMm. .M. CeueroBa». M., 2011. 24 c.

Oukyp O.B., KoBansoBa A.M., Mopo3 A.O. Ta iH. KomnoHeHTHUH cki1aa epipHUX OJIiid BUIB
pony Artemisia L. ninpomxy Seriphidium Rouy dutopu Yxpainu. Axkmyanvri numanns cmeopenns
HOBUX JIIKApCOLKUX 3acobie: mamepianu Bceykp. mayk.-npaxm. kong. cmyoenmie ma mMonooux
eéuernux. X.: HPay, 2012. C. 99.

Oukyp O.B., KoBanvoBa A.M., IcakoBa T.I. KoMnoHneHnTHuil ckian edipHOi il MOIUHY
oHOpMHOrO. @apmayis Ykpainu: noznso y maubymue: mamep. VII Hayionanvnoeo 3’i30y
Gapmayesmis Yrpainu. X.: H®ay, 2010. T. 1. C. 318.

XonakoB ['.B., Kotukos N.B. KommonenTHbIN coctaB >upHOTO Macna Artemisia annua n
A. scoparia. Xumus npupoonuix coeounenui. 2009. Ne 6. C. 759-761.

Verdian-rizi M. Variation in the essential oil composition of Artemisia annua L. of different
growth stages cultivated in Iran. Afr. J. of Plant Sci. 2008. Vol. 2(2). P. 16-18.

16 Ouxyp O.B., Benoyum XK., ITisens T.B. Ta in. diroxiMidae mocmimkeHns Tpapi Artemisia
dracunculus L. Akmyanvhi numanmns cmeopenns HOBUX RiKapcvkux 3acobig: mesu don. Beeykp.
HAyK.-npaxkm. Kough. cmyoenmie ma monooux eyenux. X., 2011. C. 101.

Xonakos I'.B., KotukoB U.B., IlankoBenkuii B.H. KomnonenTHsiit coctaB a3dupHOro macia
Artemisia abrotanumw A. dracunculus. Xumus npupoonvix coedunenuii. 2009. Ne 6. C. 755-758.

Aglarova A.M., Zilfikarov I.N., Severtseva O.V. Biological characteristics and useful properties
of tarragon (Artemisia dracunculus). Pharmaceutical Chemistry J. 2008. No 42. P. 81-86.
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chavicol, Russian (closer to wild-type forms) contains mainly methyl
eugenol or elemycine, Japanese — up to 35% of anethole™’.

Separate baskets of A. Maritima L. S. Str. contain sesquiterpene lactone
santonine (0,2-0,94%), glycosides absintin and anabsinthin, up to 1%
essential oil, the main component of which are tuyil, tannins, hamasulene,
carotene, vitamin C and Bg, and amber and malic acids®.

A. santonica L. contains essential oil (about 1%, mainly in baskets), the
main components of which are tuyol, 1,8-cyneol, pinene, borneol,
camphene. The buds contain santonin, bitter glycosides, resins. The main
active ingredient of A. santonica L. is santonin, the content of which in raw
materials should be minimum 2,5%. There are also flavonoids — derivatives
of quercetin, isoformine, apigenin, luteolin; tannins, derivatives of gallic
acid, hydroxycinnamic acids, alkaloids, carotene, ascorbic acid™.

Despite one of the synonyms — “odorless” — A. campestris L. herba contains
up to 0,5% of essential oil. Its main components are a- and f-foam — about
25%, 1,8-cineole — about 8%, tuion — 4%, tuyil alcohol — 15%, geraniol —
13%?%. Large amounts of hydroxycinnamic acids and their derivatives, in
particular coumaric acid esters; higher aliphatic alcohols. The polyacetylene
compounds (dehydrofalkarinone and artemisiacetone) are found in the roots.
The above-ground part contain a number of flavonoids-5-hydroxy-3,7,4’-
trimethoxiflavone, 5,3,  4’-trihydroxy-6,7-dimethoxyflavone,  5,8,4’-
trihydroxy-7-methoxyflavone,  7-methyl amazonadedrine, penoprotein,

17 CynunbHukoBa A.B. KauecTBeHHBIN Y KOJIMYECTBEHHBIN aHAIN3 JIEKAPCTBEHHOTO ChIPhS U
HACTOWKH MONBIHU dcTparoH. @apmayus. 2002. Ne 3. C. 11-14.

Drobot K.O., Matvieieva N.A., Duplij V.P. et al. Study of Artemisinin and Sugar accumulation
in Artemisia dracunculus “Hairi” root cultures. Preparative biochemistryand biotechnology. 2017.
T.47. Ne 8. P. 776-781.

Obolskiy D., Pischel 1., Feistel B. et al. Artemisia dracunculus L. (Tarragon): A Critical Review
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pinocembrin, sakurantin, naringenin (5,7,4° -trihydroxyflavanone);
sesquiterpene lactones.

Separate baskets of A. cina Berg ex Poljak contain sesquiterpene lactone
santonin (up to 7%), tannins, bitter and color substances, malic and acetic
acids, betaine and choline. Baskets of A. cina Berg ex Poljak are the source
of lactone santonin. There is found also found essential oil (up to 3%),
which consists of cineol (70-80%), camphor, corvacrol, terpineol,
sesquiartemisol. The content of santonin in buds is up to 7%, in the apex of
the stems — up to 5,4%. In inflorescences of A. cina Berg ex Poljak macro-
and trace elements were found. The raw material concentrates Sr, Se, Ni%.

The basic components of the essential oil of the A. scoparia W. are
eugenol (about 20%), isoeugenol, methyl eugenol, a-pinene, 1,8-cineol,
carvone, tuyon, capilene. Hydroxycinnamic acids (chlorogenic),
hydroxycoumarins (6,7-dimethoxy-coumarin, esculental 7-methyl ether,
scopoletin), flavonoids (7-methyl aromadendrine, rhamnocetrin, eupalitin,
eupatolitin, cirsimaritin, routine, etc.) are also known®.

21 CynunbHukoBa A.B. KauecTBEHHBIN U KOJIMUECTBEHHBIN aHAIN3 JIEKAPCTBEHHOTO ChIPBS U
HACTOWKHU MOJBIHU dcTparoH. @apmayus. 2002. Ne 3. C. 11-14.
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The basic compounds of A. marschalliana Spreng. essential oil are
chrysanthenol, chrysanthene acetate, 1,8-cineol, camphor. In smaller
quantities, borneol, pinocarvone, spathulenol, terpinen-4-ol, B-eudesmol
were found. In the herb flavonoids are identified — kaemperferol, luteolin,
apigenin, luteolin-7-glycoside, routine®.

The composition of essential oil of A. arenaria DC. is studied. However,
in general, data on its chemical composition is extremely small?.

A. taurica Willd. herb while the budding phase contains up to 1,5% of
essential oil, the main component of which is sesquiterpenic lactone
tauremisin. It exhibits cardiotonic activity and is able to stimulate the central
nervous system, as well as sesquiterpenes tauricin, taurine, artemin;
flavonoids: axillaroside, nuhenseine®.

A. balchanorum Krasch. contains about 1,15% of essential oil, the
dominant components of which are citral, geraniol and linalool. In the herb
of this species sesquiterpenoids (kostunolide, balcanolide, isobalcanolide,
hydroxybalcanolide, balchanin), flavonoids are founded?’.

Data on the chemical composition of A. nutans Willd. is very small. It is
known that the plant contains essential oils, the basic component of which is
tuyon, and a series of sesquiterpene lactones, in particular, santonin®.
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AM. Kovaleva and co-authors (2009) investigated the terpene
compounds of essential oils of A. vulgaris L. and A. absinthium L. by the
chromatic-mass spectrometry method®.

O.V. Grechana (2008) investigated A. absinthium L. of the southeast of
Ukraine flora, in particular the A. absinthium L., A vulgaris L. and
A. austriaca Jacq. which contain azulene. O.V. Grechana and O.V. Mazulin
(2008) studied the component composition of essential oils of these species
by the method of gas-liquid chromatography. They identified: in the
A. absinthium L. herb — up to 56 compounds, in A. vulgaris L. herb — up to
31, in A austriaca Jacg. herb — to 43. The authors identified 14 compounds
of flavonoid origin. For the first time, they have identified up to 17 amino
acids by the HPLC method. Chlorogenic, neo-chlorogenic and caffeic acids
have been isolated and identified in the herb of all these species. In
A. absinthium L. herba rosmarinic acid is found, in the A. vulgaris L. herb —
ursolic acid. In the raw materials of these species in the period of mass
flowering the content of free catechins, sum of carotenoids, ascorbic acid
and 21 inorganic elements was detected®.

O.V. Grechana (2008) established the maximum concentrations of
essential oils and azulenes during the flowering period of the plants. The
accumulation of flavonoids in different phases of vegetation has been
studied. The bacteriostatic, mycostatic effects of essential oils and anti-
inflammatory — of drugs from the herb of A. absinthium L. and A. austriaca
Jacq have been studied®.

A.M. Kovaleva and O.V. Ochkur (2014) for the first time identified
292 substances on the basis of the results of physical and chemical analysis
in 14 species of Artemisia: 10 aromatic and 16 aliphatic carboxylic acids,

29 KosamsoBa A.M., Oukyp O.B., BampmoBcekuit A.O. IlopiBHsUIBHE XpoMarto-mac-
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L. quiopu Ykpaiau 3 MeTOI0 OfiepKaHHs1 JTIKapChKIX 32aC00IB TPOTH3AI aTBHOI ii: aBTOped. TucC. ...
kaHJ. ¢apmarl. Hayk: 15.00.02; HPaV. X., 2008. 17 c.
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10 hydroxycholic acids, 5 coumarins, 6 flavonoids, 176 terpenoids and their
derivatives, 17 hydrocarbons and their derivatives, 22 amino acids, 28 fatty
acids, 2 chlorophylls®.

A.M. Kovaleva and and co-authors (2013) determined the chemical
profile of the studied continuum of the Artemisia L. species on the basis of
chemotaxonomic study and selected perspective species for further study.
The complex phytochemical study of the A. vulgaris L. A. absinthium L.,
A. austriaca Jacq., A. dracunculus L and A. abrotanum L. was conducted.
The content of ascorbic acid, the sum of organic acids of the raw material
and the content of tannins were determined by titrimetric methods; the
content of hydroxycholic acids and flavonoids are determined by
spectrophotometric method. The highest content of hydroxycinnamic acids
was found in the herba of A. vulgaris L. (2,13%); The highest content of
flavonoids was in the herb of A. vulgaris L. and A. dracunculus L.
(by 1,60%)*.

3. Pharmacological properties and applications in medicine
Wormwood herb exhibits various pharmacological properties, because of
presence of various biologically active compounds, particularly terpenoids
and volatile oils, in the medicinal raw material.
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Vxpaina, MIIK A61K 36/282, A61P 31/00. Croci0 oxmepxkaHHsI 3aco0y 3 aHTUMIKPOOHOIO
aKTHBHICTIO 3 PpOCIMHHOI CHUPOBHHHU. 3asBHUK Ta MaTeHTOYTpuMyBau HarioHaabHu it
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%3 Omnyuax JLA., Kypxun B.A., Munaxveros P.A., Kypkun A.B. Boicokod(exriBHast
JKHMJIKOCTHAs Xpomarorpadus B aHanu3e skcTpakroB Artemisia dracunculus. Xumus npupoomnwvix
coeounenuii. 2000. Ne 2. C. 115-117.
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For ages wormwood have been used by different nations for therapeutical
and recreational purposes. Ancient Romans were convinced that wormwood
juice remains and redoubles the strength and health of runners, so in races
the winners were awarded with wormwood juice. It was believed that the
traveler should put the wormwood in his shoes and keep the branch of this
herb in his hand, would not feel tired, while walking.

Avicenna recommended the wormwood from dizziness, nausea,
seasickness, to improve appetite and as an antidote.

In ancient Greece, working in the field, people drank the decoction of
wormwood to reduce the harmful effects of direct sunlight. In Kievan Rus,
wormwood was valued not only for medicinal, but also for magical
properties. The wormwood herb was harvested on the Dormition of the
Mother of God (August 28), consecrated in the church and dried. Then they
strung up above the door and windows to protect themselves and their home
from the evil spirits and various evil forces®.

In the Middle Ages, it was believed that wormwood improves digestion,
warms the body and expels poison and bile. In XVII century in Russia it was
used as the remedy for septic wounds and tumors.

Artemisia absinthium is described in pharmacopoeias of most countries of
the world®. Is used in homeopathy. Wormwood herb is included as a
compound of appetite, choleretic and other species.

Galenic preparations of wormwood reflectory stimulate the function of
gastrointestinal tract, enhance biliation and distinctly improve digestion.
This effect is predicated on increasing of excitability and response of
mucous membranes neuroreceptors of gastrointestinal tract to the intake of
food products. Terpenoid compounds, containing in plant, exhibit anti-
inflammatory effect, stimulate the function of the reticuloendothelial system
and phagocytic activity. The wormwood volatile oil is similar to camphor by
the pharmacological properties and has cardiotonic activity, innervates the
central nervous system.

34 Minapuenko B.M., Tumuenko [.A. Atnac nikapcekux pocnun Ykpainu. K., 2002. C. 15, 63,
97,127, 142, 155.

JlikapCchKi pOCIIMHU: CHIUKIONEAUYHNM NA0BITHUK / 3a pea. A.M. I'pomasiHcekoro. K.: o
penakiis YPE, 1990. C. 430-432.

%5 Hepxapna @apmakoriess Ykpainu: B 3 T. 2-¢ Bua. X.. Il «YkpaiHCbKUII HayKOBUIA
(dapmakoreiHuI IEHTP SKOCTI JIIKApChKUX 3aco0iBy», 2014. T. 3. 328 c.

British Pharmacopoeia. London: Stationery Office Books HMSO, 2001. Vol. 1. 1389 p.
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There were reports of the bactericidal and fungicidal properties of
unsaturated carbohydrates (capelin), isolated from wormwood®.

The experiment proved that wormwood bitter principle stimulate the
function of digestive glands, increase the secretion of bile, pancreatic and
gastric juice. The effect of wormwood volatile oil is similar to camphor by
the stimulating action on the central nervous system®’.

In folk medicine, flowering shoots are used for stomach diseases,
dysentery, pulmonary tuberculosis, kidney and liver diseases, headaches,
worms, coughs, obesity, inflammation of the cecum, yellow fever, edema,
scurvy, malaria, gout, paralysis and scrofula. Wormwood is considered to be
the remedy for treating anemia, hemorrhoids, intestinal diseases. It is
externally used for maim, tumors, corns and wound irrigation®.

The essence of fresh young leaves is used in homeopathy; in veterinary
practice wormwood decoction is used for treating digestive disorders,
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yellow fever, helminth infestation, washing animals from insect bites and to
scare out external parasites™.

The wormwood is one of the representative of bitters: it stimulates the
appetite, reflexively stimulates the activity of digestive tract glands,
increases secretion of bile, pancreatic and gastric juice. In moderate doses
wormwood has sedative effect, in large doses it increases excitation effects
with following inhibition. In addition, wormwood has anti-inflammatory,
antiseptic, anti-ulcer and helminthagogic properties. Wormwood is
prescribed in the form of soft extract, infusion or tincture as bitter, which
improves appetite and stimulates the activity of digestive organs; in case of
gastritis with hyper and hypoacidity; diseases of the liver and gall bladder;
in all cases of physiological asthenia — general decline of nutrition; after
prolonged consumptive diseases; anemia, scrofula and dyspepsia.

Wormwood is a part of the ingredients of bitter tincture (Tinctura amara),
gastric tablets (Tabulettae Stomachicae cum extracto Belladonnae),
appetizing and choleretic teas. Wormwood is very popular treatment in folk
medicine. Except all the above mentioned cases, it is used internally at fever
and malaria, tuberculosis and scrofula, diseases of the liver attended by
yellow plague, spleen diseases, inflammatory processes in kidneys and
bladder, edema, hemorrhoids and cholera (as disinfectant), insomnia,
constant dizziness, spasms in the abdomen, asphyxia, at insufficient and
irregular menstruation and nocturnal emission. Infusion from mixture of
wormwood and wild thyme herb is used for the treatment of alcoholism™.

Preparations of wormwood have analgetic, antiseptic, anti-inflammatory
effect in external use. Dissolved in boiled water in the ratio of 1:10 tincture

39 Minapuenko B.M., Tumuenxko [.A. Atiac mikapcekux pociauH Yipaiau. K., 2002. C. 15, 63,
97, 127, 142, 155.
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CewmeiictBo Asteraceae (Compositae) / mox pex. I1.1. Cokonosa. CII0.: Hayka, 1993. 352 c.

Derwich E., Benziane Z., Boukir A. Chemical compositions and insecticidal activity of essential
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Pontica (Morocco). Elect. J. Environ. Agric. Food Chem. 2009. Ne 8. P. 1202-1211.
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Is used in compresses and soaking therapy at injuries, scratch, wounds, eye
diseases and insect bites. Fresh grinding leaves are successfully used in
hemorrhages on the body as a result of injuries, dislocations and tendon
strain. Wormwood herb infusion is used in the form of enema (after
evacuation) with addition of garlic (middle garlic head is boiled in 1 cup
infusion). And it is used for deriving pinworms. The enema is repeated
several days until worms will disappear completely. Mouthwash with
infusion is carried out because of bad breath. Galenic preparations of
Artemisia vulgaris usually act on the nervous system as a calmative,
suppress spasmodic stricture, exhibit lighysedative-hypnotic and sudatory
activity, stimulate appetite and regulate the functional activity of the
digestive tract, normalize the menstrual cycle, derive some types of worms.
The decoction of wormwood herb is indicated in redused appetite,
hyposthenic digestion, epilepsy, neurasthenia and other nervous diseases and
in nervous insomnia®.

In obstetrics and gynecology, decoction of wormwood herb is prescribed
to amenorrhea and hypomenorrhea of central origin, to toxicosis of
pregnancy and as a remedy, accelerating and anaesthetizing childbirth. In
absence of menstruation, infusion of herb with root (2 tablespoons of herb
and 1 tablespoon, or 15 g of roots on 200 ml of cold water, ingrain 1 day) is
consumed for 1 table spoon every 3 hours before the onset of menstruation.
If during the week menstruation does not start, the concentration of infusion
Is increased (take 30 g of herbs and roots). In case of helminth infestation,
infusion of mixture of wormwood herb, chamomile flowers and yellow
gentian roots is consumed™.

In folk medicine Artemisia abrotanum is widely used in many diseases. In
particular: dentalgia (rinsing), colds, rheumatic, gastrointestinal, infectious

1 Pacrurensusie pecypcel  CCCP: 1BeTKOBbIE pacTEHHUs, UX XUMUUYECKMII COCTaB,

ucnons3oBanue. CemeiictBo Asteraceae (Compositae) / mox pex. I1.J]. Coxomoa. CII6.: Hayka,
1993. 352 c.

Derwich E., Benziane Z., Boukir A. Chemical compositions and insecticidal activity of essential
oils of three plants Artemisia sp: Artemisia herba-alba, Artemisia absinthiumand, Artemisia
Pontica (Morocco). Elect. J. Environ. Agric. Food Chem. 2009. Ne 8. P. 1202-1211.

2 PacruTenbHbIe pecypcel CCCP: nBeTkoBblE pacTeHHMs, MX XUMHYECKUH COCTaB,
ucnons3oBanue. CemeiictBo Asteraceae (Compositae) / mox pexn. I1.J]. Coxomosa. CII6.: Hayka,
1993. 352 c.

Derwich E., Benziane Z., Boukir A. Chemical compositions and insecticidal activity of essential
oils of three plants Artemisia sp: Artemisia herba-alba, Artemisia absinthiumand, Artemisia
Pontica (Morocco). Elect. J. Environ. Agric. Food Chem. 2009. Ne 8. P. 1202-1211.
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and other diseases. Internally drink tea (1 tablespoon of grinded twig
on 1-2 cups of boiling water) 2-3 cups per day. It is also used in mixtures
with other plants in the case of kidney stones and other kidney diseases, as
the remedy, that promotes the formation of bile, including the so-called
“hepatic” herb mixes. It 1s considered as helminthic, analgesic,
antispasmodic drug™.

This plant is especially popular in Poland, used there in official medicine
and homeopathy. It stimulates bile formation by the liver and increases the
bile reflux to the duodenum. Bitter substances increase the secretion of
digestive gastric juices. Herb acts anti-inflammatory, anthelmintic
(especially in children).

It is used in liver disease, congestive phenomenon in biliary tract,
hypoacidity, attended by abdominal pain, distention, loss of appetite, and
belching. Adjunct in inflammation of the mucous membrane of the stomach,
intestines™.

Artemisia absinthium herb is officinal in many countries of Europe and
America — Switzerland, Netherlands, France, Brazil, Poland, USA — and is
used as appetizing, gastric, sudatory, anticonvulsant, sedative,
antihelminthic, antialcoholic and stimulating childbirth drug®.

Artemisia austriaca is used as the remedy for stimulating secretion of
gastric juice and bile, increases diuresis and secretion of sweat, exhibits an
antipyretic, hemostatic, anticonvulsant, light sedative-hypnotic and
antiemetic effects and has antihelminthic properties.

Most often, infusion of Austrian wormwood is prescribed to improve
appetite and digestion, to edema, malaria, helminth infestation, liver and
spleen diseases, gout, as well as anticonvulsant and antiemetic remedy.

*3 Derwich E., Benziane Z., Boukir A. Chemical compositions and insecticidal activity of
essential oils of three plants Artemisia sp: Artemisia herba-alba, Artemisia absinthiumand,
Artemisia Pontica (Morocco). Elect. J. Environ. Agric. Food Chem. 2009. Ne 8. P. 1202-1211.

44 Minapuenko B.M., Tumuenko [.A. Atnac nikapcekux pociuH Ykpainu. K., 2002. C. 15, 63,
97,127, 142, 155.

Pacturtensubie pecypcsl CCCP: 11BETKOBBIE PACTEHUS, X XUMUYECKH M COCTaB, UCIIOIb30BaHUE.
CewmeiictBo Asteraceae (Compositae) / mox pen. I1.1. Cokosnosa. CII0.: Hayka, 1993. 352 c.

% Pacrutensusie pecypcst CCCP: [BETKOBBIE pPACTGHHS, HX XHMHYECKHIl COCTaB,
ucnois3oBanue. CemeiictBo Asteraceae (Compositae) / mox pex. I1.I. Cokonosa. CII6.: Hayka,
1993. 352 c.

Jlroit 'omyn. dapmMakoTHOCTHYECKOE H3YUCHHE OTACIBHBIX IpeAcTaBuTeleii poaa Artemisia L.
aBToped. mucc. ... kanna. Qapman. Hayk: 14.04.02; TOY BIIO «MockoBckass MeIUITMHCKAs
akagemus uMm. U.M. CeuenoBay». M., 2011. 24 c.
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Fresh plant herb is applied to the forehead and temples with insomnia.
Preparations of Austrian wormwood are contraindicated to pregnancy and
obesity in elderly people.

Artemisia dracunculus L. is used as the remedy for stimulating secretion
of gastric juice and bile, increases diuresis, exhibits a general tonic effect.
Herbal infusion is prescribed to improve appetite and digestion, catarrhal
gastritis, specifically to chronic gastritis with reduced acidity of gastric
juice, in the case of edema, flatulency and helminth infestation, and as an
antiscorbutic agent. Taking medications of tarragon is contraindicated for
pregnant women.

Artemisia cina Beerg ex Poljak. anthodium and suntonin, isolated from it,
exhibits an anthelmintic effect (against round worms: ascarids and
pinworms). In folk medicine flowers of this plant species have long been
used against ascariasis and sandworm disease, used in the grinded formin a
mixture with jam, honey, syrup, sugar in strictly established doses
depending on age. Applies only to the prescription of doctor™.

An infusion of Artemisia annua herb is used as the agent that stimulates
appetite. Fresh juice is used to treat scabies®’.

In large doses suntonin causes poisoning; at the same time all the objects
appear violet, then green and, finally, yellow colors; common vomiting,
diarrhea, xanthopsia, respiratory and cardiac activity suppression, spasmodic
stricture. Volatile oil (Darminol) has a strong bactericidal activity, exhibits
anti-inflammatory and analgesic effect. It is used to balm as a revellent agent
at muscle and joint rheumatic disease, neuralgia and lumbago. For today
drugs from Artemisia cina Beerg ex Poljak. “Santonin” and “Sancaphen” are
approved for use only in veterinary medicine. A. nutans Willd. was used as
an antihelmintic agent along with A. cina Beerg ex Poljak. In XVIII —
XIX centuries so-called “russian santonic seeds” were procured specifically
from Artemisia nutans Willd. Medicinal raw material of A. santonica L. is
unexpanded anthodium. Like other types of wormwood, this plant species is
often used in folk medicine to bronchial asthma, amenorrhea, as detoxifying
agent. Juice, infusion and tincture exhibit antihelminthic and antiacidic
activity, volatile oil has antibacterial and fungicidal effect. Alcoholic

46 PacrurensHble pecypcel CCCP: 1BETKOBBIE pacTEHMs, HUX XUMHUYECKUH COCTaB,
ucnons3oBanue. CemeiictBo Asteraceae (Compositae) / mox pen. I1./]. Cokonopa. CII6.: Hayka,
1993. 352 c.

at ®nopa CCCP: B 30 1. / mox pen. B.JI. Komapora. M., JI.: 3x-Bo AH CCCP, 1961. T. 26.
C. 642-645.
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tincture of dry wormwood herb is used for compresses and balm at injury. In
Bulgaria the antihelmintic drug “Santonin” was manufactured on the basis
of A. santonica L. In veterinary medicine it is used similarly to A. cina
Beerg ex Poljak.

Decoction of Artemisia campestris L. is drinking at uterine hemorrhage,
cystitis, abdominal pain and bone ache. It is necessary to use it to wash
mouth at a toothache. Ointment, based on fresh cut leaves and rendered pork
fat, is used for the treatment of wounds and abscesses, for unction the feet at
an excessive sweating.

More often Artemisia maritima is used as an agen with antihelminthic
properties in the form of infusion or powders from anthodium mixed with
honey. Along with this, infusion from anthodium is taken inside to stimulate
the activity of the digestive organs and increase appetite, in the case of
pulmonary tuberculosis, low and irregular menstruation. Stupes from
anthodium of wormwood are applied to injury and areas of skin damage by
the cancer, to the corns and warts®.

Herb infusion of Artemisia scoparia exhibits diuretic effect. Wormwood
volatile oil also has a laxative effect. It is low toxic. Wormwood volatile oil
is included as a compound of complex preparation “Artemisole”, which was
used to treat patients with urinary stone disease.

In folk medicine Artemisia scoparia herb worm is used in the form of
alcohol tincture for balm with radiculitis (2,5:10)%.

Volatile oils, isolated from other species of the genus Artemisia, exhibit
antibacterial, antifungal, tuberculostatic  activity®. The chemical

% PacruTenbHbIe pecypcel CCCP: 1BETKOBBIE pPAcCTEHHS, HUX XHMHUYECKHN COCTaB,
ucnoin3oBanue. CemeiicrBo Asteraceae (Compositae) / mox pex. I1.1. Cokonosa. CII6.: Hayxka,
1993. 352 c.

JlikapchbKi POCIIMHU: EHUUKIONEAUYHUN NoBinHUK / 3a pen. A.M. I'pomsincekoro. K.: 'om.
penakitis YPE, 1990. C. 430-432.

49" PacrurensHsie pecypcbl CCCP: nBeTkoBbIE pacTeHHUs, HMX XUMHYECKAM COCTaB,
ucnone3oBanue. CemeiictBo Asteraceae (Compositae) / mox pex. I1.J1. Coxonosa. CII6.: Hayka,
1993. 352 c.

JlikapChKi pOCIIMHU: CHIUKIONEANYHNN AoBITHUK / 3a pea. A.M. I'pomsicekoro. K.: o
penakiis YPE, 1990. C. 430-432.

%0 Oukyp 0.B., Mopos A.O., Ocsmauko AL ta if. JloCTimKeH S XT0pOGOPMHOTO EKCTPAKTY 3
tpaBu Artemisia austriaca Jacq. 3006ymku ma nepcnexkmueu pozeumky gpapmayesmuunoi ma
Meouunoi 2anysi 8 cyuacnomy ceimi. 30. mes oon. Il Bceykp. nayk.-npakm. KOHGQ. MOI0OUX 84eHUX
ma cmyoenmis. Jlyraucek, 2012. C. 100.

Hofling J.F., Anibal P.C., Obando-Pereda G.A. et al. Antimicrobial potential of some plant
extracts against Candida Species. Braz. J. Biol. 2010. Vol. 70. Ne 4. P. 1065—-1068.
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composition and physiological activity of wormwoods are analysed by
phytochemicals of different countries.

A.M. Kovaliova and O.V. Ochkur (2011) determined antimicrobial and
antifungal activity of the obtained substances of 5 species of the genus
Artemisia against strains of Staphylococcus aureus 15 923, Escherichia coli
25922, Pseudomonas aeruginosa 2 789, Bacillus subtilis 6 633, Proteus
vulgaris 4 636, Candida albicans 885-563. The correlation relationship
between the content of the main biologically active substances in the
complexes and the level of their antimicrobial activity has been studied. The
cytotoxic activity of the phenolic complex of Artemisia absinthium on the
cells of Ehrlich’s ascite carcinoma has been established. It has been
determined that lipophilic and phenolic complexes of A. absinthium,
A. vulgaris, A. abrotanum, A. dracunculus and A. Austriaca ones belong to
the toxicity class V — practically non-toxic substances®.

Literature data prove that genus Artemisia plants are widely spread,
exhibit various pharmacological action due to the complex of biologically
active substances and widely used in scientific and folk medicine.

Basa S.C. Natural biocoumarins. Phytochemistry. 1988. Ne 7. P. 1933-1941.

Ahameethunisa A.R., Hopper W. Antibacterial activity of Artemisia nilagirica leaf extracts
against clinical and phytopathogenic bacteria. Complementary and Alternative Medicine. 2010. Ne
10. P. 6.

Baykan Erel S., Reznicek G., Senol S.G. et al. Antimicrobial and antioxidant properties of
Artemisia L. species from western Anatolia. Turk. J. Biol. 2012. Ne 36. P. 75-84.

Jazani N.H., Zartoshti M., Babazadeh H. et al. Antibacterial Effects of Artemisia dracunculus
Essential Oil on Multi-drug Resistant Isolates of Acinetobacter baumannii. Bacteriology J. 2011.
Ne 1. P. 31-36.

*1 Oukyp 0.B., Kaumyp H.B., KoBanbosa A.M. Ta i. Bruius nimodiisaux (pakuiil BUgB poay
Artemisia L. Ha aire3uBHI BJIACTHBOCTI MIKPOOPTAHBMIB. AKMyaibhi nUmManus papmayesmudnoi i
meouunoi nayku ma npaxmuxu. 2011, Bum. XXIV. Ne 2. C. 33-36.

Ouxkyp O.B., Kamyp H.B., KoBanboBa A.M. Ta . BriuiuB ninogiibHuX (pakiiiii JesikuX BUAIB
poay Artemisia L. Ha mpOTUIBOIIMMHI BIIACTHBOCTI MIKpoOprauiBmiB. Kuiniuna ghapmayis. 2011.
T. 15. Ne 3. C. 44-47.

KopansoBa A.M., Ouxkyp O.B., Komecnik f.C. ta iH. AHTuOakTepiaibHa aKTUBHICTb
mnopUIkHUX ekcTpakTiB TpaBu Artemisia abrotanum L. Ilpobremsr u nymu pazsumus
cospemennoeo 30pasooxpanenus: co. mamep. XV Meoxcoyuap. nayu.-npaxm. xough. Onecca,
Jonmgon, 2011. C. 137-139.

Oukyp O.B., Kammyp H.B., Bonsacekmii A.FO. Ta iH. AHTHKaHIUIO3HA AKTHUBHICTH
No(UIBHUX BUTSTIB 3 TpaBU BUIIB poay NonuH. Tezu donogidet 1V Hayionaneroeo 3’130y
papmakonoeie Yrpainu (15-17 Bepecus 2010 p.). X., 2010. C. 233-234.

Bonyadian M., Karim G. Study of the effects of some volatile oils of herbs against Escherichia
coli and Staphylococcus aureus in broth media. J. Fac. Vet. Med. Univ. Tehran. 2002. Ne 57.
P. 81-83.
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4. Morphological and anatomic study of species of genus Artemisia L.

Aimed to identification of the raw material of species of genus Artemisia
and differentiatiton between other species, that may be impurities,
morphological and anatomical study of A. abrotanum, A. austriaca, A.
vulgaris, A. absinthium, A. dracunculus was conducted in comparison with
the pharmacopoeial species Artemisia absinthium.

The genus Artemisia L. is polymorphous and is characterized by the high
level of interspecific hybridization; the significant number of species are
identified against each other.

Therefore, appreciate the necessity of identification and standardization of
plant material, it is necessary to establish diagnostic morphological and
anatomical features of the studied species in comparison with the officinal
species Artemisia absinthium.

Anatomical diagnostic features of stems, leaves and flowers of the studied
species of genus are described in Figure 2—6.

Artemisia absinthium. Upper epidermis. Cells are parenchymal, wavy
walled, uniformly thickened. Anomocytic stomata (Fig. 2).

A B

Fig. 2. Anatomical structure of the leaf:
A — upper epidermis; B — lower epidermis
Lower epidermis. Cells with wavy walls. Not much glands, they are small. T-shaped
hairs on 2-5-cell stalk form downy pubescence. Two types of hairs: simple — very long,
curly, with a narrow cavity, thin walled; T-shaped hairsona 2-, 3-, 4-, 5-cell stalk and
cross cell with long wavy ends.
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Stem. Rounded ribbed, 3-5-layer collenchyma is in the edges. Vascular
system of fasciculate structure, bundles of collateral type; sclerenchyma is a
member of the bundles, well-defined, composed of 12 layers of cells.
Phloem consists of the thin layer, located under the sclerenchyma. Xylem
with libriform, parenchymal cells and vessels. The medulla cells are thin-
walled, varying in size and shape, parenchymal, rounded.

Artemisia abrotanum

Upper epidermis. Cells are parenchymal, deep wavy walled, walls are
uniformly thickened. Above the vein the cells are parenchymal
prosenchymatous, with slightly wavy walls. Anomocytic stomata (Fig. 3).

A B

Fig. 3. Anatomical structure of A. abrotanum leaf:
A — upper epidermis; B — lower epidermis

Lower epidermis. Cells with tightly wavy, almost laciniate walles. A lot
of small glands are observed. The hairs are simple multicellular. Apical hair
cells are falling away while storage. Rugosity of cuticle is longitudinal
wrinkled, it is clearly visible along the edge and near the stomates.

Stem. Rounded ribbed, with 7-8 edges, collenchymas is in the edges (up
to three layers), parenchyma — 3-layer, the endoderm is mild marked,
represented by 1 layer of rectangular-rounded cells. Vascular system of
fasciculate structure, bundles of collateral type; sclerenchyma is a member
of the bundles, well-defined. Phloem consists of the thin layer, located under
the sclerenchyma. Xylem vascular. The medulla cells are thin-walled,
varying in size and shape, parenchymal, rounded. Libriform lying in the
form of belt.
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Artemisia austriaca

Upper epidermis. Cells are parenchymal, slightly wavy walled, uniformly
thickened; sometimes straight walled. Anomocytic stomata. There are many
glands that have a structure of Asteraceae-type. The glands are surrounded
by the rosette of epidermal cells. Along the vein, cells are prosenchymatous,
acuminated, with uniformly thickened walls.

A B

Fig. 4. Anatomical structure of A. austriaca leaf:
A — upper epidermis; B — lower epidermis

Lower epidermis. Cells are parenchymal prosenchymatous, lightly wavy
walled, walls are uniformly thickened. A lot of glands. Simple, thin walled
hairs form a downy pubescence. Two types of hair: simple — very long,
crisped, with a narrow cavity, thin walled; T-shaped hairs on
2-, 3-, 4-, 5-cell stalk and cross cell with long waving ends.

Stem. Rounded ribbed, 3-layer collenchyma is in the edges, parenchyma —
3-layer, the endoderm is represented by 1 layer of rectangular-rounded cells.
Vascular system of fasciculate structure, bundles of collateral type;
sclerenchyma is a member of the bundles, well-defined, composed of
12 layers of cells. Phloem consists of the thin layer, located under the
sclerenchyma. Xylem with libriform, parenchymal cells and vessels.
Presence of oxalate calcium crystals in the primary xylem cells. The medulla
cells are thin-walled, varying in size and shape, parenchymal, rounded.
Libriform lying in the form of belt.
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Artemisia vulgaris

Upper epidermis. Cells are parenchymal, slightly wavy walled, uniformly
thickened; small quantity of stomates. Anomocytic stomata. Small quantity
of glands (Fig. 5).

Fig. 5. Anatomical structure of A. vulgaris leaf:
A — upper epidermis; B — lower epidermis

Lower epidermis. Cells are parenchymal prosenchymatous, lightly wavy
walled, walls are uniformly thickened. Few glands, small, rounded. Three
types of hair: 1) simple — very long, crisped, with a narrow cavity, thin
walled; 2) simple — long, with a narrow cavity, warty surface; 3) T-shaped
hairs on 2-, 3-, 4-, 5-cell stalk and cross cell with long waving ends.

Stem. Rounded ribbed, fasciculate structure, has 7-8 edges. Vascular
system of fasciculate structure, bundles of collateral type; sclerenchyma is a
member of the bundles, well-defined, composed of 8-10 layers of cells. The
medulla cells are thin-walled, varying in size and shape, parenchymal,
rounded. Libriform lying inthe form of belt.

Artemisia dracunculus

Upper epidermis. Cells are parenchymal, deeply wavy walled, uniformly
thickened. Above the vein cells are parenchymal prosenchymatous,
elongated along the vein. Anomocytic stomata (Fig. 6).
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Fig. 6. Anatomical structure of A. dracunculus leaf:
A — upper epidermis; B — lower epidermis

Lower epidermis. Cells of epidermis are polygonal, slightly wavy walled.
A lot of small glands are observed. Hairs are simple, multicellular. Rugosity
of cuticle is oblong.

Stem. Rounded ovated, visible schizogenic contents with brown content.
3-layer colenchyma places in edges, parenchyma — 3-layer, endoderm is
strongly marked and placed between bark and central cylinder, consists of 1
cell column. Vascular system of fasciculate structure. Sclerenchymatous
sections are strongly marked above the phloem sections. Phloem is
presented with thin sections, xylem is vasculared. The medulla cells are thin-
walled, varying in size and shape, parenchymal, rounded.

5. Cultivation conditions and methods of growing of wormwood
(Artemisia absinthium L.) and common mugwort (Artemisia vulgaris L.)
The wormwood is reproducted by its seeds. Plants of the first year of the
wormwood develop slowly, which greatly complicates the care of sowings.
To keep the plantation clean from weeds, it is necessary to carry out two or
three mechanical and manual weedings, which requires considerable
expenses of fuel and labour. All this encourages us to study the seedling
method of growing the wormwood that could ease the struggle against

weeds at the expense of the terms of planting the seedlings in the soil*.

%2 Jluxousop B.B., Bopuctok B.C., Jlyokoseuskuii C.B., Ornmyk JI.M. Jlikapchki pociInHH.
3HaueHHs1, 00TaHMH110I0JI0rYHI 0COOIMBOCTI, TEXHOJIOTIS BUPOIyBaHHS, 3aroTiis. JIbiB: HBD
«Ykpaincpki Texnomnori», 2003. 272 c.
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Cuttings with buds of restoration and a part of the root were used for
experiments and planted in boxes, filled with a wet mixture of peat and sand
(1:1), and covered with a polyethylene film. Before sowing the soil was
watered, and after sowing — it was mulched, to prevent soil from drying it
was covered with agro fiber. Seedlings were planted in open ground
according to the scheme of 45%x25 cm in the third decade of June. Plants
adapted more quickly after the transplantation, began earlier to grow up,
reacted better to solar insolation. Due to this the plants of the seedlings,
which were grown in boxes, grew more intensively. The productivity of
plants of seedlings, which were grown on garden beds, was 58,8%.

During the vegetative reproduction of the wormwood the vegetative
period is prolonged, which promotes the transition of plants to generative
development. At the time of conducting the phenological observations for
wormwood grown on garden beds it did not form shoots and inflorescences.
At the same time, 47% of the seedlings grown in the boxes formed
inflorescences and some individuals even bloomed.

The weight of plants leaves (table 4) planted in laboratory boxes is 69,2 g,
stems — 28,1 g, inflorescence — 10,8 g.

Table 4
The structure of the above ground mass of the wormwood during
the harvesting, depending on the methods of growing the seedlings

Method of cultivation Leaves, g Stems, g Inflorescence, g
On the garden beds 58,8 24,1 94
In the laboratory boxes 69,2 28,1 10,8

Thus, for the first year of vegetation it is already possible to obtain the
high-quality raw materials of the herb of wormwood.

Germination of the seeds of wormwood and common mugwort. Seeds
are the main plant reproductive material both in the wild nature and in
culture. In the process of evolution seeds have acquired a number of
properties that give them the opportunity to maintain the viability until the

JluxouBop B.B. PocnmuununTBo. TexHOOTI BUPOIIyBaHHS CUTLCHKOTOCTIONAPCHKUX KYJIBTYP.
JIsBiB: HB® «Yxpainceki Texnosnori», 2002. 800 c.

beiineman M.H. Meroauka u3ydyeHuss (eHOJIOTUU PACTEHUH M PACTUTEIbHBIX COOOILECTB.
Hoocuobupck: Hayka, 1974. 155 c.

babenko JI.M. CtpykrypHO-(yHKIIOHATBHI OCOOIUBOCTI HACIHHS 3 PBHUM THIIOM CIIOKOIO:
mmc. ... kaug. 6ion. Hayk: 03.00.01. K., 1995. 133 c.
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time that is favourable for the germination of new seeds. To study the
germination of the seeds we used the technique of Nikolaieva M. G. and co-
authors (1985). Before the sowing stratification of seeds was carried out,
which accelerates the biochemical processes in seeds™.

For the experiment, seed material with a shelf life of 2 years was used,
harvested from specimens growing wild in the territory of the Ivano-
Frankivsk region.

The experiment included variants in which were used:

— mature seeds for sowing (control);

— immature seeds for sowing right after separation from initial root;

— heat (+20-25°C) stratification of mature seeds for sowing in spring;

—cold (+4-7°C) stratification of mature seeds for sowing in spring;

— germination of seeds in cups of Petri.

The laboratory germination was determined in cups of Petri on a wet filter
paper at a constant temperature of air +20-25°C in a five-times repetition. It
has been determined that seeds of wormwood and common mugwort in the
laboratory conditions start to grow on the 17" day and its germination
is 60—65%.

To determine the soil germination of seeds of wormwood and common
mugwort, the experimental area was laid in field conditions. The seeds were
sown in the spring period (the month of April, the temperature of the air —
+12-17°C) in continuous rows to a depth of not more than 2 cm with a
distance of 15 cm. Cold and warm stratifications of mature seeds were
carried out during six months. Experiments were performed in three-times
repetition. In each variant were studied 300 seeds (by 100 in each
repetition).

The seeds of the control variant (ripen seeds without processing) in the
first year after sowing germinated in spring with 65%. Unprocessed
Immature seeds sown in autumn, as well as any of the variants of mature
stratified seeds did not germinate. In both variants of stratification

%3 Juxousop B.B., Bopuctok B.C., Jlyoroseusknuii C.B., Onnmyk JI.M. JlKapchki pociInHH.
3HavyeHH s, 00TaHMH11 0I0JIOTTHI 0COOIMBOCTI, TEXHOJIOTIS BUPOIIyBaHH, 3aroTiBJisl. JIbBiB: HBD
«YkpaiHcpki TexHomori», 2003. 272 c.

JluxouBop B.B. PocnmunuunTBo. TexHOoIOTI BUPOIyBaHHS CUTBCHKOTOCTIOAAPCHKUX KYIBTYP.
JIeBiB: HB® «Ykpainceki Texnosori», 2002. 800 c.

beiineman M.H. Meroauka u3ydeHuss (eHOJIOTUU PACTEHUN U PACTUTEIBHBIX COOOILECTB.
Hoocubupck: Hayka, 1974. 155 c.

babenko JI.M. CtpykrypHO-(yHKIIOHATBHI OCOOIUBOCTI HACIHHS 3 PBHUM THIIOM CITOKOO:
mmc. ... kaug. 6ion. Hayk: 03.00.01. K., 1995. 133 c.
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(warm/cold) mature seeds in the year of processing germinated with 45%.
The germination of such seeds is extremely low. The seeds of wormwood,
like the majority of the Asteraceae species, are characterized by a state of
organic calm. Such seeds, even in favorable conditions for germination, are
either completely unable to germinate, or have a substantially reduced
germination. This state of the wormwood and common mugwort is so deep
that it takes a long and complex pre-sowing preparation to produce
seedlings. In natural conditions the germination of the seeds of the Artemisia
genus species begins only one or two years after sowing, and the appearance
of the shoots extends for several year.

Plants of the second and next years of life in the spring grow at a
temperature of 5-6°C. Optimal temperature for their growing and
development is 18-25°C. High temperatures in the Summer months reduce
the productivity of plants. In the first month after the appearance of the
shoots the plants of wormwood and common mugwort grow slowly and
suffer from shading by fast-growing weeds.

As a result of experiments, it was established that seeds of wormwood and
common mugwort react positively to the influence of temperatures. The
germination of non-stratified freshly harvested seeds at variable
temperatures did not yield the desired results. In many seeds the process of
germination slowed down immediately after the root was visible from the
shall.

Phenological observation of the development of a wormwood. The
annual cycle of development consists of two main periods — rest and
vegetation, which are divided into 10 stages of organogenesis™".

Period of rest — the first stage; it lasts in autumn, winter and spring
months (about 160 days). During this period any external morphological
changes are not observed on the underground part of the plant. The
metabolism is slow.

The second stage — swelling of the buds — ends with the emergence and
formation of shoots. The growth of the wormwood occurs in the soil without
light, due to plastic substances, that were deposited last year in underground
organs. The duration of the stage depends on the type of soil and
temperature.

* Beiineman UL.H. Merouka W3ydeHHs (PSHOJIOTUM PACTEHUH M PACTUTEIBHBIX COOOIIECTB.
HoBocubupck: Hayka, 1974. 155 c.
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The third stage continues from the appearance of the shoots to the
formation of the first pair of leaves on the shoots. At this time, the process of
photosynthesis begins, but shoots still do not grow, mainly due to energy
reserves and minerals of the underground part of the plant. Spring frosts
delay the development of the wormwood.

The fourth stage lasts from the formation of the first pair of leaves to the
beginning of the growth of branches. An intense growth of stems and leaves
due to both the products of photosynthesis and the nutrients of the
underground part is observed.

The fifth stage begins with the formation of branches and continues until
the beginning of flowering. During this period, the main branches and leaves
are growing intensively. On the lateral shoots in the axillaries of the leaves
buds are formed, from which inflorescences are formed.

The sixth stage — the flowering — begins with the appearance of the first
flowers and continues to the beginning of the formation of seeds. From 7 to
12 hours plants bloom most intensively and all the flowering lasts for about
24 days.

Seventh stage — the formation and growth of seeds — continues until their
maturity. During the eighth stage (up to 15 days) the seeds become fully
mature.

The ninth stage lasts until the beginning of the physiological dying of the
above-ground part of the plant. At this stage the seeds ripen physiologically.
The seeds lose water and density, some of them fall off. There is an intense
outflow of assimilation products — plastic substances from the above-ground
part of the plant into the underground organs, where they are deposited.

The tenth stage is characterized by the extinction of the above-ground part
of plants, which begins with the upper, morphologically youngest parts of
the stems. In the root system the accumulation of plastic substances
continues.

CONCLUSIONS

The article is devoted to the prospects of study of the Artemisia L. genus
species use in medicine. The botanical description, distinctive
morphological features of the most common species, distribution, areas and
ecological conditions of growth of the Artemisia L. genus plants are
presented. The chemical composition, pharmacological properties and
application in medicine of the Artemisia L. genus plants are studied. In order
to identify raw materials of the Artemisia L. genus species and determine the
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differences with other species that may be impurities, the authors conducted
a comparative morphological and anatomical study of Artemisia abrotanum
L., Artemisia austriaca Jacq., Artemisia vulgaris L., Artemisia dracunculus
L. compared with the pharmacopoeial species Artemisia absinthium L.

Taking into account the distribution of the Artemisia L. genus species on
the territory of Ukraine, the possibility of cultivating them, it is promising to
study their raw material base in the regions of Ukraine.

SUMMARY

Analysis of primary literary data shows that plants of the Artemisia L.
genus include more than 500 species in the world’s flora, about 30 of which
are found on the territory of Ukraine. Species of the Artemisia L. genus
contain a great number of different groups of BAS, including essential oil,
flavonoids, tannins, lignans, organic acids, carotene and vitamin C. Essential
oil includes ketone tuyon, sesquiterpene lactones, tuyil alcohol,
hydrocarbons (bisabolines, pinene, cadinene, phellandrene, caryophyllene
and sepinene), sesquiterpene alcohols (absinthin, anabsinthin and
artabsinthin, monocyclic lactones). Experience of application of these plants
In non-traditional medicine supported by experimental studies confirms
efficacy and safety of the Artemisia L. genus species and the possibility of
their cultivation. It is a prerequisite for obtaining phyto-substances and
development of new drugs based on them.

Pharmacopoeial raw materials are herb and leaves of Artemisia
absinthium L. Other species of the Artemisia L. genus, which grow on the
territory of Ukraine, are also available for resource-related, phytochemical
and pharmacological research with the purpose of creating new drugs.
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PIBEHb AHTUMIKPOBHOI'O HENTUAY KATEJINUIAWHY
Y JITEHA, XBOPUX HA MYKOBICIIM10O3

Ayanuk B. M., Jlemsasaumunna B. B.

BCTYII

Myxkosiciiugo3 (MB) € ogHuM 13 HaWNONMPEHIIMX ayTOCOMHO-
PELUCUBHUX 3aXBOPIOBaHb, 10 3yMmoBieHe myrtaiieo reny CFTR (TpaHnc-
MeMOpaHHUN PETyIATOPHUN O1JTIOK MYKOBICIIUI03Y) 1 XapaKTepU3YETHCS
KJIIIHIYHUM ToJIIMOpdi3MoM.

MB noumpeHuit cepea ychboro HaceleHHs 3emuli, aje HalvacTille
3yCTpiuaeThcsi y 0ciO eBpomeoigHoi pacu. Haiibinbla 3aXBOprOBaHICTh
CIIOCTEPITaeThCAd B TakuWX KpaiHax, sk Ipmanmis (1:1800), lotmanpis
(1:1984), IIseitnapis (1:2000), @panmis (1:2350). Cepen HaceleHHs KpaiH
Azii yactotra MB cxiamae 1:40000-100000 (Iamis), 1:100000-350000
(Mnonisg). 3a manumu mopiyHoro 3BiTY The European Cystic Fibrosis
Society Patient Registry (ECFSPR) 3a 2014 pik, y 26 eBponeicbKkux
KpaiHaX, y TOMYy 4ucCii 1 B YKpaiHi, 3apeecTpoBaHo 35 582 maili€HTiB,
xBopux Ha MB, 3 sxux 48,2% miteit’. B CIIA ua 2015 PIK 3TiTHO 3
mopiuauM 3BiToM Cystic Fibrosis Foundation Patient Registry nmpoxxusae 28
983 xBopux Ha MB, cepen skux 48,4% auTsdoro HaCeNeHHs*12.

Cranom Ha 2016 pik 3a odimiliHo ctatuctukoro MO3 VYkpainu Ha
00Ky mepedyBae 674 nutunHM. 3a pe3yabTaTaMi HEOHATAIBHOTO CKPUHIHTY
Ha MB 2013-2014 pp., cepeans yactora B Ykpaini ctanoBusa 1:8400.
Touny wactrory MB B VYkpaiHi CKJIaJHO BHU3HAYUTU Yepe3 MPUMTUHEHHS
IIPOrpaMU MacoOBOTO HEOHATAIBHOTO CKPUHIHTY B 2015 pomi®,

3rigno 3 nanumu Y «IHcTuTyt cnagkosoi narojyorii HAMH Ykpainu» B
VYkpaiuni rerepo3uroraum Hociem myTaiiii renHy CFTR € koxHuit 29 sxxurtens.
3a migpaxyHkamu, B Ykpaidi mano 0 npoxuBatu Big 1 700 1o 4 000 xBopux
Ha MYKOBICIIHI03, OTKe, IIePEBAKHA OiNIbIIICTh MAI[i€HTIB HE BUSBICHA .

! Cystic Fibrosis in Europe — Facts and Figures. The European Cystic Fibrosis Society. 2015.

2 Patient registry annual data report. Cystic Fibrosis Foundation. 2016.

8 Makukh H., Kfenkova P., Tyrkus M. A high frequency of the Cystic Fibrosis 2184insA
mutation in Western Ukraine: Genotype—phenotype correlations, relevance for newborn screening
and genetic testing. Journal of Cystic Fibrosis. 2010. Ne 9. p. 371-375.

* Makukh H., Kfenkova P., Tyrkus M. A high frequency of the Cystic Fibrosis 2184insA
mutation in Western Ukraine: Genotype—phenotype correlations, relevance for newborn screening
and genetic testing. Journal of Cystic Fibrosis. 2010. Ne 9. p. 371-375.
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KniHiyHl OposBHM Ta BAXXKICTh XBOPOOW BapilOOTh 3aJIEKHO BIJI BUIY
MyTalli, MO CHOPUYMHUIIA XBOPOOY, BIKY MAaIl€HTIB Ta 0araTbOX IHIIMX
yMoB. [lieBUX MeTOAIB BHIIKOBYBaHHA MB Hemae, ane cydacHi
JOCTIDKEHHS BEyTh JI0 MOKPAIIEHHS] MEIUKAaMEHTO3HOTO CYITPOBOY TAKUX
XBOPHUX, SKUW JIOMOMAara€ TMOKPANMTH SKICTh Ta MOJOBXHUTH TPHUBAICTH
KUTTs. CbOroJIH1 Y PO3BUHEHUX KpaiHaX MeJllaHa TPUBAJIOCTI KUTTS XBOPUX
Ha MB 3061nbmmnace. 3rigHo 3 nanuMu HarionansHoro [actutyry 3m0poB’ s
CIIA (NIH) 3a 2016 pik cepenns TpI/IBaJIiCTL KUTTS TIAIIEHTIB, XBOPUX HA
MB, cranosuna Gineme 37 poxis®. Illopiunmii 3Bit UK Cystic Fibrosis
Registry 2015 poky nokasas, 10 cepeHii ouikyBaHUH BiK XxBopux Ha MB B
bputanii ctaHoBuUTh 45,1 pik, 11e O03HaYae, 1O MOJOBHHA 3aPEECTPOBAHUX
XBOPUX KUTHUMYTh OUIbIlIE 32 BKAa3aHWM BIK, aje 1HIIA MOJIOBUHA MOXE
IOMEPTH, He JOCATHYBIIH [IHOTO MOKa3HMKa’.

e 3aXBOpIOBaHH$I 30epirae CBOI0 BUCOKY MEINKO-COIliabHY 3HAYYIIICTh,
MO0 TIOB’SA3aHO 13 HHU3BKOIO TPHUBAIICTIO JKHUTTS XBOPHX, paHHIM
dbopMyBaHHSIM  YCKJIQJHEHb, PAHHBOIO IHBAIIAMU3AIIEI0, TpoOIeMamMu
CBO€YACHOI JIIarHOCTUKHU, HEOOXIAHICTIO TMOCTIMHOTO JUCIaHCEPHOTO
CIIOCTEPEKEHHSI, CKJIQJHOIAMU JIIKYBaHHS Ta BUCOKUM PIBHEM CMEPTHOCTI.

3 BIKOM Yy XBOpPHX BHHUKAIOTh TaKl YCKJIATHEHHS, SK JUXaJIbHA
HEJIOCTaTHICTh, JIETeHEBA TIMEPTEH31s, ceplieBa HEAOCTATHICTh, 3HUKCHHS
HYTPUTUBHOTO CTaTyCy, LHMPO3 TEYIHKHU, IYKPOBHH mdia0eT, MeYiHKOBa
HEJOCTaTHICTh, KHUIIKOBa HempoxigHicTe. Jms MB  xapaktepHuii
pOTrpecyrournii  mepedir, dYacTi 3arocTPeHHs, 3YMOBJIEHI aKTHBHICTIO
iHQekmiiaux areHTiB (Haemophilus influenzae, Pseudomonas aeruginosa,
Staphylococcus aureus, Burkholderia cepacia). IlporpecyBanus nereneBoi
Ta CEpIEBOi HEJOCTATHOCTI € HAaMYaCTIIMIOK MNPUYMHOI CMEPTI XBOPHUX
(95%). Cepen 1HIMX TPUYUH B EKOHOMIYHO PO3BUHYTHUX KpaiHax
BUJIJISIIOTh:  YCKJIAJHEHHs Ticiga TpaHciuanrtamii  opradiB  (12%),
3aXBOPIOBAaHHS MEYiHKUM Ta I[E€4YIHKOBa HeaocTatHicTh (2,3%), TpaBMu
(2,1%), cyinun (0,8%), iam (1,3%).

[IporHo3 [aHOrO 3axBOPIOBAHHS OUIBIIO MIpPOI 3aJEKUTh BIJl
HAsBHOCTI XPOHIYHOI 1H(EKIii 1 MEePCUCTYIOUOTO 3amajeHHs AUXalbHUX
HUISIXIB. 32 OCTAHHE JAECATUPIYYS pO3pOo0JIEeHO OaraTo TepaneBTUYHUX
nporpaMm, B TOMY YHCII 1 aHTHOIOTUKOTEpaIii, M0 MOKPAIIlyIOTh IPOrHO3

> Cystic Fibrosis Life Expectancy. Cystic fibrosis news today. 2016. URL:

https://cysticfibrosisnewstoday.com/cystic-fibrosis-research.
® UK Cystic Fibrosis Registry 2015 Annual Data Report. 20186.
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Uit XBOopuUX. Asie mnpoOieMa aHTHOIOTUKOPE3UCTEHTHOCTI OUIBIIOCTI
IITaMiB, BUCISTHUX 3 PECHIPATOPHOIO TPAKTY XBOpUX Ha MB, 3anumaerscs.
3a okpeMHUMH JaHUMH, 85,2% 1mraMiB MarOTh Pe3UCTEHTHICTH 0 1 1 OljIbIie
OaKTEPHUIIUIHUX 3aC001B.

Xo4da mpobsieMi TATOreHEe3y 3aXBOPIOBAHHS MPHUALICHO 0araTo yBarw,
3aJIMIIAIOTECS  HEBU3HAYCHUMHM MEXAaHI3MU TE€HETHYHHUX, IMYHHHX Ta
IMYHOPETYISTOPHUX  TOPYIIEHb, M0  COPHUSIOTH  MPOTPECYBAHHIO
3aXBOPIOBAHHS y JITEH.

BpaxoBytoun 1MyHHHH T€HE3 TMOJIOpPraHHOrO YypaxeHHs npu MB,
MOJAJIbII MEPCTIEKTUBU BUBYEHHS IOB’sI3aH1 3 MEPEBOJOM JOCIIKEHb Ha
MOJIEKYJIAPHO-TEHETUYHUM PiBEHb, MOILIYKOM 1 JETaJbHUM JOCHIIKEHHSIM
MEXaH13MiB CIEeIU(pIYHOr0 Ta HeCMeru(pIYHOro 3aXUCTy OpraHi3My, BILIUB
Ha sKi MTOKPAIMTh TPOTHO3 Ta SKICTh )KUTTS XBOPHX.

Posb aHTMMIKPOOHMX MENTHAIB Y 3aXHUCTI pe CNIPATOPHOIO0 TPAKTY
y 310POBHX JIIOJIeil Ta Y XBOPUX HA MYKOBICIIH/103

3a OCTaHHE ACCATWIITTS IHTEPEC 10 CUCTEMHU 3aXUCTY AUXATbHUX IUISXIB
3HAYHO 3pic. BaxknuBa poiab y Iiil CHUCTEM1 BIJIBOJUTHCS EIITENIIIO
TUXAJIbHUX TUISAXIB, Ha IIOBEPXHI SIKOTO BIJOYBA€ThCS B3AEMOJIS MiXK
30BHIIIHIMU areHTaMHU Ta CHUCTEMOIO 3aXUCTy opraizmy. EnitemanbHuii
map AUXadbHUX IUIAXiB € MEPIIOK TOYKOK KOHTAKTYy MIXK BHYTPIIHIM
CEPENOBUILEM OPraHi3My Ta PEYOBHMHAMH, IO BAUXaIOThCA 3 NOBITpsaM. Lle
nepumii Gap’ep, 10 CTOITh HA 3aXHCTi OpraHi3My’, GyIyunm MeXaHiYHHM
O0ap’epoM MiX 30BHIIIHIM Ta BHYTPIIHIM CEPEIOBUILEM, 31HCHIOE
HUWJIIapHUM KJIIpEHC, 3a0e3nedye BIANOBIAHY T1JIpaTailil0 MOBEPXHEBOTO
Iapy, PEry/Iio€ TPAHCIOPT iOHIB Ta PIiAMHHU, CEKPEILHI0 CIH3Y 3aI03aMH .
Kpim dyHKI1i1 HeciennigHOTO IMYHITETY, eMiTeMalbHuN map 3abe3mneuye
3aXHUCT MPOTH MIKPOOPraHi3MIB Ta CTHMYIIIOE€ BIJMOBIAL adalTaTHBHOTO
IMYHITETY.

EnitenianpHuil map AUXadbHUX OUISXIB € MEPIIOI0 TOYKOIO KOHTAKTY M1k
BHYTPIIIHIM CEPEIOBUIIIEM OpraHi3My Ta pEYOBHH, 0 BAMXAIOTHCS 3
noBiTpsM. Bin crnpuiiMae GakTepiadbHUN BIUIMB 1 BIAMOBIJA€, aKTUBYIOUHU
3aXMCHI MEXaH13MM oprani3my. LIs peakiiisi ckiiagaeTbes 13 BUBIIBHEHHS TaK

" Bals R., Hiemstra P.S. Innate immunity in the lung: how epithelial cells fight against
respiratory pathogens. European respiratory journal. 2004. Ne23. p. 327-333.

8 Hartl D., Gagoar A., Bruscia E. Innate immunity in cysticfibrosis lung disease. Journal of
Cystic Fibrosis. 2012. Nel1. p. 363-382.
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3BaHUX AHTUMIKPOOHMX TENTHAIB B TMPOCBIT JUXaJbHUX NUISIXIB 1
BUBIJIbHEHHSI XEMOKIHIB 1 IIMTOKIHIB B MIJICIM30BY, IO 1HIIIIO€ 3a0ajdbHy
peakiiro. llg 3amampHA peakiliss BKJIIOYAE PEKPYTHHT (ParoumTiB, SKi
eNIMIHYIOTh MIKPOOpPTraHi3MH, W0 HEe Oyl OYMINeHI BifiKaMH emiTesiio
0e3rmocepeIHbO, 1 JACHAPUTHI KIITHHH Ta JTIMQOMUTH, SKI JOIIOMAararTh
MIJIBUIIMTH aJalTUBHY IMYHHY Bigmosims’, .

EnitenianpHl KIITHHU AUXATBHUX NUISIXIB CEKPETYIOTh BEITUKY KUJIBKICTh
MOJICKYJI, IO 3aJly4aloThCs JO 3alallbHUX Ta IMyHHUX MporeciB. ekl 3
CEKPETOBAaHUX PEYOBHH MAIOTh NPsIMY aHTUMIKPOOHY Jil0 Ta IIOTh SIK
€HIOTr€HH1 AaHTHOIOTHEH ., I[li ™Mosexkynu  BKJIIOYAKOTh  KaTIOHHI
AHTUMIKpOOHI MENTHAM, K, HAaNIpUKiIad, b-aedensunu 1 karemuuauau (LL-
37), a Takox 1 OUIBII AaHTUMIKPOOHI MPOTEIHH, SIK, HAMPHUKIA, JIi303UM,
nakToepuH 1 1HTIOITOp CEKPETOpHOI JieKkouuTapHoi mnporeiHasu. Lli
MOJIEKYJIM 3A1MCHIOIOTh MIKPOOOIIMIHY AKTUBHICTh a00 1HT1OYIOTH pICT
MIKpPOOPIaHi3MiB, 10 BAWXAIOTHCS, JOKH 1X HE €IIMiHye MYKOLMJIIapHU U
amapar, 3aBepOoBaHi ¢aronuT Ta/adb0 HE PO3BUHETHCS BIJMNOBIIbL
aJanTUBHOTO IMYHITETY.

AntumikpoOH1 nentugu (AMII) — edekTopHl MOJIEKYIU BPOKEHOI
iMyHHO1 cuctemu. HemonaBHo Oyiio BU3HAHO, ITI0 BOHM MarOTh MHOKHHHI
edbexkT Ta, OKpIM I1X aHTUMIKPOOHOI  (PyHKIII, 3AIHCHIOIOTH
IPOTUTPUOKOBUM, MPOTUIIAPA3UTAPHUN Ta MPOTUBIpycHUM 3axuct. AMII
3aJTy4arOThCS B 3aMaJIbHUH MPOIEC HE JINIIE K €HI0TeHHI aHTUO10THUKH, ajie
1 K Memiatopu 3anajeHHs. JledeH3uHW 1 KaTemIUIUHA € TOJIOBHUMH
cim’simu AMII, sKi eKCHpecyroThCa B IUXAIBHOMY TpPakTi. AHTUMIKPOOH1
MENTUIN B JIFOACHKINA JIETCHSX 3/1€01IBIIIOTO MPOIYKYIOTBCS 1 CEKPETYIOThCS
eniTeIlaIbHUMH 1 (paronuTapHUMHU KJIITHHAMH .

Knacuunuit mexanizm mii AMII Bkitodae iX 34aTHICTh CHOPUYUHSITH
VIIKO)KEHHST KJIITHHHOT MemOpanu. AMII MoXyTh B3aeMomisiTh 3
MIKpOOpraHi3MaMH 3a JONOMOTOI0 €JNEeKTPOCTATUYHUX CHUJI MK iX

® Cystic Fibrosis in Europe — Facts and Figures. The European Cystic Fibrosis Society. 2015.

10 patient registry annual data report. Cystic Fibrosis Foundation. 20186.

11 Bals R. Epithelial antimicrobial peptides in host defense against infection. Respiratory
Research.2000. Nel. p. 141-150.

12 Bals R., Hiemstra P.S. Innate immunity in the lung: how epithelial cells fight against
respiratory pathogens. European respiratory journal. 2004. Ne23. p. 327-333.
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MO3UTUBHO 3apS/KEHUMHU aMIHOKHCIOTHUMHU 3aJUIIKaMUd 1 HETaTHBHO
3apsDKCHIMH 9aCTOUKAMH, SIKi BHCTABICH] HA KIIITHHHHX TOBEPXHSX .

bynu 3amnpornoHoBaH1 KUIbKa MOJIENEH, $KI MOSICHIOIOThH MEXaH13M
pyliHYBaHHS MEMOpaH aHTUMIKpOOHUMHU TENTUIAMHU, SIK, HANPHUKIA],
MOJIETb «00Y0K», TOPOigaIbHa 1 KKHJIMMOBaY» moeni .

AMII-koHTpOIbOBaHa MiKpOOHAa CMEpPTh MOKE€ BHUKJIWKATHCS 1HIIMMHU
MeXaH13MaMH, Ha JOJAaTOK 0 MEMOPaHHOTO PYHHYBAaHHS, III0 3aBEPIIYETHCS
KJIIITUHHUM JIi3ucoM. barato ¢akTiB BKa3yloTh Ha Te, o Aesiki AMIT MoxyThb
B3a€EMOJISTH 13 BHYTPIHBOKIITUHHUMU LUISIMU Ta COPUYMHATH KIITUHHI
VIIKO/DKEHHS, sk, Hanpukian, 1HrioyBanas JIHK, PHK 1 cunTtesy OinkiB.
OxpiM TOTO, OJIMH MENTHI MOXKE JISTH Ha KiJbKa KIITUHHUX I1Jen 1516

CporogHi BUKOHAHO Oarato poOiT, A€ MOCIPKYBAIMCS aHTHUMIKPOOHI
nentuad (AMII). BusnadyeHo, 1o Ii pEYOBHHHU € JIAHKOK BPOJKEHOTO
iMyHITETY 1 piBeHb AMII MO>XHa PO3IIHUTH K MapKep CUCTEMHOI aKTHUBAIlli
npu 1HQEKIIMHUX, ayTOIMyHHHMX Ta 3amalbHUX 3axBoproBaHHsIX. AMII
3aJTy4ar0ThCs B 3allalIbHUM ITPOIIEC HE JIUIIE SIK €HJI0T€HH1 aHTUO10THKH, ajie 1
SK MeI1aTOpH 3alaIeHHs Ta B TUXAJTbHUX IIIIIXaX B OCHOBHOMY ITPOTyKYIOThCS
1 CEKPETYIOThCS €NITeNAIbHUMH 1 (ParoLMTaApHUMHU KIITHHAMH.

Ekcropecisi 1 cekpelis TeHIB aHTUMIKPOOHMX MENTHUAIB >KOPCTKO
perymoeTbes. Ekcrnpeciss 301IbIIYEThCA BHACTHIIOK KOHTAKTy KIITHH 13
MIKpOOHMUMHU TPOAYKTaMH ab0 Mpo3amajibHUMH MeJiatropaMu. BpomxeHa
IMyHHa CHCTEMa CHOpUIMae MOJIKYJIsIpHI o0Opa3w, KOPHUCTYIOUYHUCH
peuentopamMmu  posmizHaBaHHa oOpa3iB  (PRR). Kuituam cucremu
BPO/KEHOTO IMYHITETY, Y TOMY uucii (aroiuTd, ACHAPUTHI KIITHHU 1
eniTeNnianbHl KIITUHHU, KOpUCTYIOThbcsi PRR, 1100 3B’sA3aT MonekymsipHi
oOpasu, sKi TpHCyTHi Ha MikpoopraHizmax' "°. O6pa3-po3mi3Haodi

13 Zhang L., Parente J., Harris S. M. Antimicrobial Peptide Therapeutics for Cystic Fibrosis.
Antimicrobial Agents and Chemotherapy. 2005. Ne 49.

14 Guilhelmelli F., Vilela N., Albuquerque P. Antibiotic development challenges: the various
mechanisms of action of antimicrobial peptides and of bacterial resistance.  Frontiers in
Microbiology. 2013. Ne 4. P. 1-12.

15 Cystic Fibrosis in Europe — Facts and Figures. The European Cystic Fibrosis Society. 2015.

16 Makukh H., Kfenkova P., Tyrkus M. A high frequency of the Cystic Fibrosis 2184insA
mutation in Western Ukraine: Genotype—phenotype correlations, relevance for newborn screening
and 7qenetic testing. Journal of Cystic Fibrosis. 2010. Ne 9. P. 371-375

1" Hartl D., Gaggar A., Bruscia E. Innate immunity in cysticfibrosis lung disease. Journal of
Cystic Fibrosis. 2012. Ne 11. P. 363-382.

18 Bals R., Hiemstra P.S. Innate immunity in the lung: how epithelial cells fight against
respiratory pathogens. European respiratory journal. 2004. Ne 23. P. 327-333.
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MOJIEKYJIX MOXYTh OyTM NPHUCYTHIMU y BUIUIEHHSX 1 LUPKYJIIOBAaTH B
pO3UMHHIN (Popmi, SIK, HANPUKIAJ, MaHAaH-3B’A3y4yud JEKTHH, a00 BOHU
MOXYTh OyTH TpaHCMEMOpPaHHUMH MOJICKYJIaMH, IO OMOCEPEIKOBYIOTH
npsIMy KJIITHHHY BIJIMOBIIb HA MIKPOOHUH BIUIUB 2.

Toll-like pemenmropu (TLR) — ue HaiiGimpm BuBuena rpyma PRR™.
binpmicte TLR po3mizHatoTh OakTepiiiHI TaTepHU, TaK 3BaHI MATEPH-
3B’s3yr04l  MoJekyisipai obopasu (PAMP), (TLRI1, TLR2, TLR4, TLRS,
TLR6 1 TLR9, TLR10, TLR11). Hanpuknan, TLR4 uwyrnuBuii 10
mnonomicaxapuais (JITIC), TLRS — npo dumareniny, TLR9 — mo CpG
omronykieoruaiB 1 TLR11 ypomatorenni Oaktepii Ta/abo mpodisiH
npoTto3oiiHuX. BipycHi PAMP po3snizHatotecst yepe3 TLR3 (nBomanIrorora
PHK, dsPHK), TLR7 i1 TLR8 (omnomanmtorora PHK, ssPHK). TLR
eKCIPECYIOThCS PI3HOMAHITHUMHU IMYHHUMH 1 CTPYKTYPHUMU KIITUHAMU, Y
TOMY YHCJIlI MOHOIUTaMu/Makpodaramu, JEHAPUTHUMHU KIITHHAMH,
aiMbonuTaMM, CHIOTETIATbBHUMY KIIITHHAMU, MIOIIUTAMH, €NITETlaIbHUMHU
KITiTHHAMH, HelTpodizamu oo™,

KnitTunu enitenito AUXadbHUX LUISAXIB TAKOX EKCIPECYIOTh BEIUKY
K1IbKICTh TLR 21’22, AK1 JIOTIOMAararoTh iM MIJIBUIMTH aJI€KBATHY BIJIMOBIIb
Ha MikpoOHUM BruiuB. AxktuBaiis TLR Ha emitemianpbHUX KIITHHAX
3aJlydeHa J0 PEryjirOBaHHS €KCIpecii pI3HOMAaHITHUX T'€HIB, Y TOMY YHCII
THX, IO KOAYIOTh IIUTOKIHM, XEMOKIHHU 1 aHTUMIKPOOHI1 TTETITH/IH.

Benuka KiJIbKICTh OaKkTepiadbHUX, TPUOKOBUX 1 BIDYCHUX MPOAYKTIB OyIa
imeHTudikoBana sk miraHgu s pisHux TLR Ta 1HmmMX penentopin
pO3Mi3HaBaHHA o00pa3iB, IO EKCIOPECYIOThCS Ha KIITHHAX eMiTeNiIo
JTUXANBHUX NUISXiB 2,

19 Guilhelmelli F., Vilela N., Albuquerque P. Antibiotic development challenges: the various
mechanisms of action of antimicrobial peptides and of bacterial resistance.  Frontiers in
Microbiology. 2013. Ne4.p. 1-12.

20 Cystic Fibrosis in Europe — Facts and Figures. The European Cystic Fibrosis Society. 2015.

2L Hartl D., Gaggar A., Bruscia E. Innate immunity in cysticfibrosis lung disease. Journal of
Cystic Fibrosis. 2012. Nel1. p. 363-382.

22 Bals R., Hiemstra P.S. Innate immunity in the lung: how epithelial cells fight against
respiratory pathogens. European respiratory journal. 2004. Ne23. p. 327-333.

23 Greene C.M., Carroll T.P., Smith S. G. TLR-Induced Inflammation in Cystic Fibrosis and
Non-Cystic Fibrosis Airway Epithelial Cells. The Journal of Immunology. 2005. Ne174. p. 1638-
1646.

24 Gerritn J., Yildirim A. O., Rubin B.K. TLR-4—Mediated Innate Immunity Is Reduced in
Cystic Fibrosis Airway Cells. American journal respiratory cell molecular biology. 2010. Ne 42,
p. 424-431.
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Bigomo, mo TLR Takox peryioTh €KCIpPECit0 aHTUMIKPOOHHX
nenTuiB. 3’scoBano, mo CD14, yactuna peuentopHoro komriekcy TLR4
BaxiuBa B JIIIC-ingykoBaniit mpoaykitii hBD-2 B TpaxeoOpoHXiambHHX
eniTeTlaIbHUX KIITHHAaX. 3rojoM Oyno 3’sicoBaHo, 1mo TLR2 perymtoe
ekcupecito hBD-2 'y BigmoBimp Ha OakTepidHMN  JINONPOTEIH B
emiTemialbHUX KimiThuHax JjeredHi, 1 hBD-2 1 IL-8, y BigmoBiap Ha
MEeNTUIOTIIKAHN 1 YaCTKU CTIHU KIITHHH APIKIKOBUX IPHOIB B JIFOJCHKHX
KepaTHHOLUTAX",

byno mokasano, mo ekcapecis hBD-2, hBD-3, hBD-4, LL-37 i aexiibkox
IHIIIMX aHTUMIKPOOHUX MENTU/IIB CTUMYIIOEThCA 1n Vitro 6akTepiaIbHUMU
NpOAYKTaMH 1 3anaJibHUMHU Mefiatopamu. LI mocnipkeHHS KT THHHHUX
KYIbTYp MiATBEP/KYIOTHCS JEKIJIbKOMa JOCHTIDKEHHSIMH Ha Tallie€HTaXx,
MOKa3ylouu, IO KOHIIEHTpallis aHTUMIKpPOOHUX MENTHIIB, TaKUX 5K b-
neeH3MHU, MiJIBUILYETHCS B PI3HUX PpiAMHAX O10JIOTTYHOTO TMOXOJHKEHHS
N1 Yac 3anajJbHOTO abo 1HQEKIIMHOro MNpolecy, sK, Hanpukiad, MpU
ITHEBMOHIT Y1 MyKOBicqu[osi26.

Mumi 3 BumaneHum cathelin-mogiOHUM aHTHUMIKPOOHHUM MpoTeiHOM-18,
30Kkpema urypssuuii romosior LL-37, marTh OUIbLI BUpa)xeHe 1H(IKyBaHHS
MICJs MIKIPHOTO BBEJEHHS OakTepiid. 3 1HIIOro OOKY, HaJMIpHA MPOLYKIis
LL-37 3a [0moOMOror BIPYCHOTO TIEPEHOCY Te€Ha MPU3BOJUTHL O
30UTBIICHHST  BPO/DKEHOTO  3aXWCTy  OpraHisMy y  OpoHXiajbHIM
KCEHOTPAHCIJIAHTATHIA MOJENl MYKOBICIIMIO3Y 1 B IMypsYUX TBAPUHHUX
MOJICIISIX TTHEBMOHIT i CeMTHYHOrO MoKy .

BukopucToByrourn CUCTEMU KYJIbTYPH €MITEMaTbHUX KIITHH JIUXAIBHUX
IUIXIB B XBOPHMX HAa MYKOBICIIMI03, OYJIO MPOASMOHCTPOBAHO, IO
OTpHMaH1 3 emiTelalbHUX KJIITHH aHTUMIKPOOHI MENTUIA MOXYTh OyTH
1HAaKTMBOBaH1 BUCOKOI KOHIICHTPAIIIE€I0 COJII B TOBEPXHEBOMY IIAp1 PIAUHU
CIITEeI1aJIbHOTO Iapy.

Myranii y reni CFTR cnpuuuHSIOT, KpUTHYHE 3HWKEHHS BPOJKEHOI
3aXMCHOI CUCTEMH OpTaHi3My JIeTeHb, IO IPU3BOIUTH JI0 PaHHIX Ta TSHKKUX
dbopM XpOHIYHOI XBOPOOM JUXaJTbHUX IUIAXIB, SKa XapaKTEPU3YEThCS
OOCTpYKIII€10, 3aMallbHUM MPOLECOM 3 HEUTPO(DIIbHUM MepeBakaHHSIM Ta
OaKTepiaIbHOIO 1HPEKIIIEI0, B pE3YNbTATI AKUX IPOTPECYE YPAKEHHS JIETEHb

25 patient registry annual data report. Cystic Fibrosis Foundation. 2016.

26 Bals R. Epithelial antimicrobial peptides in host defense against infection. Respiratory
Research.2000. Ne 1. p. 141-150.

2" Balsa R., J. Wilson. Cathelicidins — a family of multifunctional antimicrobial peptides.
Cellular and Molecular Life Sciences. 2003. Ne 60.
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3 PO3BHTKOM  OpOHXOEKTa3iB, mHEBMOGiOGpo3y”. V  mamieHTiB
aHTHOAaKTeplaibHa AKTUBHICTh IMOBEPXHI AUXAJIbHUX IUISXIB 3HUXKYETHCA
BHACJI1JIOK BUCOKOI MIIIHOCT1 10HHHUX 3B’ s3K1B Ta Mpsmoi B3aemomaii AMII 13
JIHK ta dpinamentauM F-akTuHOM.

3pocTarda pe3uCTeHTHICTh MIKpOdIopu A0 aHTUOIOTHUKIB, OCOOJIUBO B
IUXaJbHUX MUIAXaX y XBopuX Ha MB, BuMarae HOBUX MiIXOdiB [0
anTubioTukoTeparnii. OCKiTbKU OaKTepii HE PO3BUBAIOTH PE3UCTEHTHICTD JI0
AMII, sk, nanpuknafa, 1o karemuauay, AMII MoxyTs OyTu e(eKTUBHUM
JTIKYBaJbHUM 3aCO00M.

Came TOMY Memoro HAIIOTO JOCHIKEHHS OyJ0 BHU3HAUYECHHS BMICTY
AHTUMIKPOOHOTO MENTHAY KaTeIIIUANHY B CHPOBATII KPOBI JITEH, XBOPUX
Ha MYKOBICIIM 103, 3QJIEKHO BiJl BAYKKOCTI Ta MEP10/Ty 3aXBOPIOBAHHS.

Marepianu Ta MetToau. IIpoBeaeHO KOMIUIEKCHE KIIIHIYHE Ta
71a00paTOPHO-1HCTPYMEHTaIbHE OOCTEeXKEHHs 74 MiTel BIKOM BiJl 2 MICSIIIB
10 18 pokiB, XBOPUX HA MYKOBICITUIO3.

Kputepii BKIIFOUEHHS:

— JITH, XBOP1 HA MYKOBICIIM03, BIKOM J10 18 poKiB;

— JITH, XBOpI HAa MYKOBICIIMJ03, B IEPIOAl 3arOCTPEHHS Ta B IEpiojl
peMmicii;

— JITH, Y SAKHAX JllalTHO3 MYKOBICIIWJI0O3 TIATBEP/DKCHUM  JABOMA
NO3UTUBHUMU NTOTOBUMH Mpobamu, Ta/abo BusiBieHa myraiisi reHa CFTR;

Kputepii BUKIIOYEHHS: MITH 3 MIJI03pOI0 Ha MYKOBICIIUIO3, SIKUM HE
MIATBEPPKEHUM  JIBOMa TMO3UTUBHUMM TIOTOBUMH TIpobOamMu  Ta/abo
BUsIBIICHOIO MyTailiero reHa CFTR.

Kniniko-naboparopHe 0OCTEXEHHs [ITe, XBOPUX Ha MYKOBICIIMIO3,
npoBoawiK BianoBigHo 10 Hakazy MO3 VYkpainu No723 Big 15.07.2016 p.
«YHI1(pIKOBaHMH  KIIHIYHMM  TOPOTOKOJ  MEpPBUHHOI,  BTOPUHHOI
(cmemiani3zoBaHoi) Ta TPETHUHHOI (BUCOKOCHEIIadi30BaHOi) MEIUYHOL
JOTIOMOTH XBOPHM Ha MYKOBICITUIO3).

JliTu Oynu onMTaH1 HAa HASsIBHICTH CKapr, OyB BUBUCHHI aHAMHE3 KUTTS Ta
3aXBOPIOBaHHS, 310paHuii craakoBui aHamue3. Ilim dac 00’€KTHBHOTO
OOCTEe)KECHHS, SKE€ TMPOBOAMJIM 32 3arajJbHOBU3HAHUMHU METOAUKAMH,
BpaxoBYBaJIM HAasIBHICTh Ta BIACYTHICTh TaKUX CHHIPOMIB, K TUXajbHa
HEJIOCTaTHICTh, 3aJMIlKa, TPUBAJIUN BOJOTUM Kalledb, YTPYIHEHHS
HOCOBOTO JIUXaHHS, HASBHICTh B’SI3KOTO TYCTOTO MOKPOTHHHS, I[1aHO3,

28 Cohen T., Prince A. Cystic fibrosis: a mucosal immunodeficiency syndrome / T. Cohen, // Nat
Med.2013.Ne18. p. 509-519.
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3aTpuMKa (Pi3MYHOTO PO3BUTKY, BTpaTa Macu Tina, Aeopmailis maibLiB y
BUTTISANI  «OapabaHHMX TMaJIUY0K», «TOAMHHUKOBHX CKeJelb», 4YacTui
3JIOBOHHUU CTYII, CTeaTtopes, o exais.

Bwmict antumikpo6Horo nentuay LL-37 y cupoBaTii KpoBI BU3HAYAIU
iMyHO(EepMEHTHUM MeToA0M 3a HabopoM “Human LL-37 ELISA kit” (Hycult
Biotech, Hinepianan) y BIAMOBIZHOCTI J0 1HCTPYKIT (ipMu-BUPOOHHUKA.
LL-37 € anTumikpoOHHM C-KIHIIEBUM MENTHIOM KaT10HHOTO aHTUMIKPOOHOTO
nporeiny o hCAP-18 13 poauHu kaTeminuanHIB. Y JIYHKH IUIAHIIETIB,
Ha CTIHKaX sIKMX ajcopOoBaHi aHTutina a0 LL-37, momaBamu mo 100 Mk
CTaHJapTHUX po34uHiB (3 KoHueHTpamismu LL-37 —0;0,1; 0,4; 1,2; 3,7; 11;
33 ta 100 ar/mur), 100 M1 ipo6 (1:10), repMeTHU3yBaIu aare3MBHOIO T1JT1 BKOXO,
1HKyOyBau 60 xBuinH npu 25°C. Jlami nyHku 4 pa3u npoMuBain OypepHuM
po3unHOM, BHOCKIU 100 MKJT O10THHOJIOBUX aHTUTLJ, 1IHKYOyBasin 60 XBUIMH
npu 25°C. ani nynku 4 pazu npoMuBaiu OypepHuM pozunHoM, BHocuiu 100
MKJI €H3UMHOTO KOH IoraTy (CTpernTaBiIuH-NEPOKCUIA3H), TePEMIIITyBaIu,
3aKpUBAJIM JIYHKH aJre€3uBHOIO MUIiBKOW. [HKyOyBasin 60 xB mpu 25°C s
yTBOpeHHs Ha TBepAil (pa31 kommekcy AT-Al'-AT-en3um. JIyHku BiIMUBaIH
BIJl HAJUIMIIKY HE3B’SI3aHUX peareHTiB, BHocWwiW B HUX o 100 Mkx
xpoMoreHHoro cyocrtpary. IlepeminryBanu, iHkyOyBanu 15 xB mpu 25°C,
peakiito 3ynuHsim 100 MKJ cTonm-po3uuny 1 poTomerpyBasiu nipu 450 HM
(mudepentivianii piapTp 630 HM) Ha aBTOoMaTHuHOMY aHamizaTopi STAT FAX
303/PLUS. Yyrnugicts Habopy < 0,1 ar/mn, koedimieHT Bapiamii — < 10%.

[IpoBenenuit anami3 AiT€d OCHOBHOI TPYNHM 3a CTAaTTIO Ta BIKOM. 3a
CTaTTIO OOCTEXKEHI JIITH PO3MOAiICHI, BIAMOBITHO, Ha 45 xnomuukiB (51,7 +
5,35 %) ta 42 niBumnaku (48,3 = 5,35 %).

Bci oOctexxeni aiTu Oyiau po3/ijieHl Ha HACTYMHI BikoBi rpynu: Bijg 0 10 3
pokiB — 19 (21,8 £ 4,43 %), Big 4 no 6 pokiB — 16 (18,4 £4,15 %), Bix 7 no
14 pokiB 40 — (46,0 = 5,34 %), Bix 15 mo 18 pokiB — 12 (13,8 £ 3,70 %).
CepenHilt Bik oOcTexxeHux ctaHoBuB 9,39 £ 0,535 pokis.

B sxocTi KOHTpOIBHOT Tpynu 06cTekeHo 40 MpaKTUYHO 3I0POBUX HITEH
BIKOM BiJ1 2 710 18 pokiB (cepeaniit Bik 9,20 = 1,06 pokiB), cepen akux Oyio
23 xmomuuku (57,7 £ 10,3 %) ta 17 miBuatok (42,5 £ 11,98 %).
B KOHTpONBHY TpyIy BKJIIOYAIM TPAKTAUYHO 3I0POBUX JITEH 32 yMOB
BIJICYTHOCTI CKapr Ta OO €KTMBHMX O3HaK CHAJKOBUX 1 XPOHIYHUX
3aXBOpIOBaHb, 0€3 BIAXWIEHb ITOKa3HUKIB IpPHU KIIHIKO-1a00paTOPHUX,
IHCTPYMEHTAJIbHUX JOCHIIPKEHHSX, 13 BIACYTHICTIO FOCTPHUX 1H(QEKIIMHUX
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3aXBOPIOBaHb. Y BCIX AITEH BIJA3HAYAIUCh HOPMAaJbHI PE3ylIbTaTH KIIHIKO-
1a00paTOPHUX Ta IHCTPYMEHTAIIBHUX JTOCH1IKEHb.

Hanmmuy nociikeHHsSIMU OYyJIO0 BCTAHOBJIEHO, HIO Cepell O0OCTEXEHUX
miTel mepeBaxkana (opma 3 MaHKPEATUYHOK HEJAOCTATHICTIO 84 MUTHHU
(96,6 =+ 1,94 %), 1 qume 3 nutuHU (3,4%) HE Manud MaHKPEATUYHOI
HEIOCTATHOCTI.

[IpoananizyBaBImM 3aJekKHICTh MEpPeOITy 3aXBOPIOBAHHS BiJ BIKY JITEH,
MU BCTAaHOBWJIM, IO BakKa (opMa MYKOBICIIMJO03Y JOCTOBIPHO YacTille
3ycTpidaeThes cepen aitedt 7—-14 pokis (51,11 £+ 5,36%), a AiTH MOJIOAIIOTO
BIKY XBOPIIOTh 3/I€OLJIBIIIOTO CEPEIHBOBAKKOIO (DOPMOIO.

Y pe3ynabTaTi MPOBEACHOTO JOCHIIKEHHS BCTAaHOBJICHO, IO Y TEpioA
3arocTpeHHs xBopobu ooOcrtexxkeno 67 miteu (77,0 £ 4,51 %), B pemicii —
20 (23,0 £4,51%).

Bceim miTsam s Bepudikaiiii 1iarHo3y 0ysio mpoBeJeHO MOTOBY Mp o0y Ta
JIHK ananmiz myramnii reny CFTR. Cepen ycix myraniit 46,3% 3aiimae
kiacuuHa F508del/ F508del, pemrra siBnsitoThCSl KOMIIAYHA-TE€TEPO3IUTOTAMU
a00 TOMO3HTOTHI 3a IHIIOK MYyTali€o. AHami3 MyTalllil 3a CTaTTIO [TOKa3aB.,
MO XJIOMYUKH Ta JiBYaTKa MAalOTh NPAKTHYHO OJHAKOBUU PO3MOJILI
MYTaHTHUX I'€HIB.

BusHaueHHs XJopuAiB NOTy y XBopux Ha MB € 3010TMM crangapToM
TIarHOCTUKHU 3axXBOpIOBaHHA. Tak, 3a pe3yiabTaTaMH HAIOTO JOCIiHKESHHS,
noToBa mpoda y 51 marienta (87,9 + 4,28 %) Oyna mo3uTUBHOIO, Yy 5 AiTeH
(8,6 £ 2,86 %) — cymuiBHa Ta y 2 (3,4 £ 2,39 %) — neratuBHa. CepeaHe
3Ha4YeHHsA mpobu ctaHoBUTh 92,85 + 3,17 Mxmonw/n. IlpoananizyBaBim
pPEe3yNbTaTH MMOTOBOI MPOOM 3ajJeKHO BiA BaxKocTi mnepebiry MB, mu
BCTaHOBWJIHU, 1O 78,6 £ 5,39 % niTedl 13 BAXKUMU MepedIroM Maiu
MO3UTUBHY MTOTOBY MPOOY.

PesyabTaTy jaociaimkeHHsi. BcraHoBiIeHO, 10 BMICT KaTiOHHOTO
NPOTUMIKpOOHOTO menTuay karemmnuauny LL-37 B cupoBatiil KpoBi JiTeH,
XBOpuX Ha MB, 10CTOBIpHO BiJIpI3HSETHCSA Bl 3HAYEHb Y 3JI0POBUX JITEH
(p<0,001) Ta xapakTepu3yeThCs MiABUIICHHAM HOro piBHA. Tak, cepemHii
BMICT KatemiuuauHy LL-37 B cupoBatui rpynu giteid 13 MB cranoBun
24,73 + 0,33 Hr/mMi, TOAl K y Tpyll KOHTPOJIO BIANOBIIHUNA MENTHI Y
cepenuboMy ckiaB 7,74 £ 0,27 ur/mi.

Pe3ynbTaTh BU3HAYEHHS AHTUMIKPOOHOIO MENTUAY KaTENIUUIUHY Y
CUpOBATIll KpOBI JiTel, XxBopux Ha MB, Hamu Oyno po3MOAIIEHO Ha
4 xBaptwii. Y | kBaptuie norpamwin 3HadeHHs LL-37 amxue 18,90 Hr/m,

143



mo cknano 28,4% Binm ycix cnocrepexenb, I kBaptunp — 18,91 —
25,60 mr/ma (23% cnocrepexenb), mo Il kBapTwIFO BBIMIDIM MOKAa3HUKU
25,61 — 31,50 ur/mi (25,7%) ta mo IV kBapThITiO BITHECEHO 3HAYCHHSI BHIIIE
31,51 ur/mi (23,0 %) (puc. 1).

KinbKictb pgiteit
20 - 17
15 -
10 -~
5 _
O _
| kBapTuab (MeHwe Il kBapTmab (18,91 — Il kBapTMab (25,61 —IV KBapTUAL (6inblue
18,90 Hr/mn) 25,60 nr/mn) 31,50 nr/mn) 31,51 nr/mn)

Puc. 1. Po3moaii aireii, xgopux Ha MB, 3a/1e:xH0 Bix BMicTy
AHTUMIKPOOHOI0 MEeNTUY KATeJiUIUHY

OuiHUBIIM JIaH1 3aJI€KHO BIJI CTaTi, JOCTOBIPHOI PI3HUIIl HE BHUSIBJICHO.
Tak, y 38 xyonuukiB, sIKHM BU3Hayanu piBeHb LL-37, cepeaHiil moka3zHUK
ctanoBuB 25,004 + 1,37 ur/mi, y aiBYaTok aemo MeHmmi — 24,86 + 1,42
HI/MJI BIAIIOBIIHO.

[IpoananizyBaBIm OTpMMaH1 JaHi, 3aJIEKHO BiJl TIEP10y 3aXBOPIOBAHHS,
3’siCOBaHO, 1O cepeaHe 3HaueHHs LL-37 B mepioai 3arocTpeHHs Ta pemMicii
NPaKTUYHO HE BIAPI3HIOCH Ta CTAHOBWJIO BiamoBimHo 24,9 + 0,98 Ta
25,06 + 2,76, ogqHaKk AOCTOBIPHO BIAPI3HSIIOCH B TPYIH 3J0POBUX MITEH Y
CTOpPOHY MiABUIIECHHS (Tadm. 1).
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Taomums 1
Bmict anTHMiKpoOHOro menTuay Karejginuauny LL-37 B cupoBartui
KPoOBI aiteil, xgopux Ha MB, 3aj1e:KHO BiJ nepioay 3aXBOPHOBaHHS

3arocTpeHHs Pemicis
n M=tm n Mz=m
25(O A, ur/ma | 57 24,94+0,98* 20 25,06+2,7%*
3xoposi aiTu 7,74 +£ 0,27

Hpumimxa: * — p < 0,001 — piznuys 8ipo2ioHa 6i0HOCHO NOKA3HUKIG 300p06uUX Oimeli

3aJIe)KHICTh MK pIBHEM KaTeNUUAUHY y AiTed, xBopux Ha MB, Ta
CTYyIIEHEM BaXXKOCTI HaMM He BuUsBIeHa. Tak, cepea XBOpuX 13
CEepPEAHBOBAXXKHUM IMEPEOIrOM B CEpEeIHbOMY PIBEHb KaTENIUHUAUHY CKJIAJIaB
24,46 £ 1,69 ur/min, 13 BaxxkuM — 25,27 + 1,21 ur/min. Ane xsopi Ha MB nitu
13 B&XXKHUM 1 CEPEAHBOBAXKKHUM MEpeOIroM Majiu JTOCTOBIPHO BUI 3HAYEHHS
katemuuauay LL-37 mopiBHsHO 3 rpymnoro 3a0poBux aited (p < 0,001)
(Tabm. 2).

Tabmuist 2
Bmict anTMMiKpoOHOTrOo menTuay Karejginuauny LL-37 y cupoBarui
KPOBI JaiTeil, xBopux Ha MB, 3a/1e2kHO0 Bil BaKKOCTI 3aXBOPIOBaHHS

CepenHboBaxkKHUii nepedir Baxkkmnii nepedir
n M+tm n M+tm
LL-37, ar/ma 31 24,498 +1,69* 43 25,28 +1,22*
3nopoBi aiTu 7,74 +£ 0,27

Ipumimxa: * — p < 0,001 — pisnuys 6ipo2ioHa 6i0HOCHO NOKA3HUKIE 300PO8UX OIMeEll.

BUCHOBKHA

VY npiTei, XBOpHX Ha MYKOBICIIMIO3, BIJIMIYA€ThCSA 3HAYHE IT1ABHINICHHS
AHTUMIKPOOHOTO MENTHUIY KaTSNIIUINHY B CHPOBATIIl KPOBi, OPIBHSIHO 13
TPYIOI0 310pOBUX JiTeH. Tak, cepeHe 3HaUYCHHS KaTeIIIUIUHY Y NaIll€HTIB
3 MyKoBicuumo3oMm y 3,16 pa3u NepeBUIIyBaJO 3HAYEHHS 3J0POBHUX
naiieHTiB. byno mokaszaHo, 10 BMICT KaTeMIIUANHY HE 3aJICKHUTh BiJl CTaTI
xBopux miteil. [lpoBenenuit anam3 Bmicty LL 37 3amexxHo Bij mepioay Ta
BAXKOCTI 3aXBOPIOBaHHS IOKa3aB, [0 JaHUW MENTUJ OJIHAKOBO
NIJIBUILIEHUNA Yy BCIX XBOPUX Ta JOCTOBIPHO BIJIPIZHSAETHCS BIJ TpyNu
KOHTPOJIIO. JliarHOCTHYHA YyTIUBICTh TECTy cKiaaae 71,62%, niarHocTryHa
crieriuiuHICTh TeCTy ckianae 77,5%.
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AHOTAIIA

CrarTs npucBIYE€HA BUBUCHHIO POJII aHTUMIKPOOHUX MENTUIIB Y 3aXUCTI
pecnipaTopHOro TPaKTy y MITEH, XBOPUX HA MYKOBICIUI03. Bu3HaueHi
OCHOBHI M€XaHI13MHU Hecnelnu(pIUHOro 3aXUCTy NOBEPXHI JUXAIBHUX NUISXIB
Bl OakTeplaJbHMX Ta BIPYCHHMX areHTIB Yy 3J0pPOBUX Ta XBOPUX Ha
MYKOBICIIH03 JiTE€H, Ta poJib y IbOMY aHTHUMIKPOOHMX TIENTHIIB.
OOroBOPIOIOTHCSI MEXaHI3MH aHTUMIKPOOHOI 11 aHTUMIKPOOHOTO MENTUTLY
KaTeNIIUIMHY Ta MOXKJIUBI IUIIXH PO3POOKU Ta 3aCTOCYBAHHS MENTHUIY SIK
MPOTUMIKpPOOHOTO 3aco0y y TAaIll€HTIB 13 MYKOBICHHAO30M. Y poOOTI
HaBEJICH1 Pe3y/IbTaTH BU3HAUYCHHS aHTUMIKPOOHOTO MENTUAY KaTeMIUINHY
LL 37 y cupoBaTiii KpoBI JiTel, XBOpPUX HA MYKOBICIIMIO03, Ta
MIpOaHalli30BaHO MOTO BMICT 3aJIe’KHO BiJ] MEP10y Ta BAXKKOCT1 XBOPOOH.
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EFFECTS OF AQUEOUS EXTRACT FROM LEMNA MINOR
FROND ON HORMONAL, METABOLIC AND ELEMENTAL
STATUS IN HYPOTHYROID RATS

Kononenko A. G., Kravchenko V. M.

INTRODUCTION

The literature data indicate that diseases of the thyroid gland are not the
last among the endocrine pathology, and remain one of the most difficult
problems in the clinical endocrinology. The ever-increasing level of
morbidity, as well as high rates of disability in this pathology, due to the
deterioration of the environmental situation, the lack of iodine intake, and
the increase in the frequency of autoimmune diseases confirm this. Almost
every second or third person on Earth has a particular pathology of the
thyroid gland, in the structure of which hypothyroidism is one of the leading
places in its frequency and social significance?, %, *.

The basic physiological effects of thyroid hormones are quite clearly verified
and due not only to their direct effect on the expression of genes that control
the synthesis of structural and functional proteins in cells of different systems
of the body, but also by the indirect mechanism — through interaction with
catecholamines. The main effects of thyroid hormones include: 1) ensuring
normal growth, development and differentiation of tissues and organs; 2)
increase of efficiency of mitochondria and myocardial contractility; 3)
activation of sympathetic effects; 4) increased excitability of the central
nervous system and the activation of mental processes;
5) increase of renal blood flow, glomerular filtration and diuresis;
6) participation in increasing the heat formation and body temperature;
7) maintaining a normal sexual and reproductive function®. Undoubtedly, the
change in thyroid status directlyaffects the functioning of almost all systems of
the body, and, consequently, mechanisms of non-specific adaptation can be

! Kpasuenko B.I, Ilocron C.B. Jlunamika 3aXBOPIOBAHOCTI HA ITATOJOTIO IMTOMOIOHOT
3a7103u B YKpaiHi. Meowcoynap. snooxkpun. scypr. 2011. Ne3 (35). C. 26-31.

2 Jlebenuuens H.B., Tlapyboua O.M. CyuacHi acrieKTH AMHAMIKH CHIOKPHHHOI IATOIOTI
naTsayoro HaceneHHs. Environment Health. 2012. Ne3. C. 21-25.

% Bajaj J.K., Salwan P., Salwan S. Various possible toxicants involved in thyroid dysfunction:
A Review. Journal of Clinical and Diagnostic Research. 2016. Vol. 10. Ne 1. P. FEO1-FEO3. dot:
10.7860/JCDR/2016/15195.7092.

4 ®posoB b.A. ®u3nosorusi ¥ MaToJOTUs HEHPOIHJOKPUHHOM perymsuuu. M.: Meouyuna,
2006. C. 86-177.
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used. Thyroid dysfunction is one of the endocrine pathologies, which in most
cases is associated with metabolic disorders. The thyroid hormonal status is
also important for homeostasis of glucose. Hypothyroidism reduces the ability
to glycogenesis, partly due to a decrease in hepatic glycogen synthesis. In
studies of a number of authors found that the decrease in thyroid function
affects the adaptive capacity of the body and its elemental status™ & "8 °,

It should be noted that for the treatment of hypothyroid conditions, mostly
used substitution therapy — thyroid hormones. Substitution hormonal therapy
used in hypothyroidism, corrects various symptoms of the disease, including
the disruption of metabolic processes, due to artificial restoration of blood
levels of thyroid hormones. However, traditional oral methods of hormone
therapy do not always provide a stable compensated flow of
hypothyroidism, and in some cases cause side effects, not always prevent the
onset and progression of complications, often lead to hormone resistance™
1 Correction of biochemical parameters in thyroid dysfunction may be
related to both the incidence of thyroid hormones and biologically active
substances in the bloodstream from the means used to treat disorders of
metabolic processes™ 3. The most promising source of biologically active
substances is medicinal plants. The expediency of studying medicinal plants

> Annpycunmua W.H. WHpopmaTtuBHas 3HAYUMMOCTh OINpEAENeHUsS MHUKPOIJIEMEHTOB B
OMOJIOTHYECKUX Cpelax MAIlMeHTOB C YHIOKPUHHOM maTonorueit. Scientific Journal «ScienceRise».
2015. Ne7/4(12). C. 5-10.

® Bapsimesa E.C. Poib MHKPOIIEMEHTOB B (DYHKIHOHAIBHOM M CTPYKTYPHOM IOMEOCTA3e
UMTOBUIHOM  JKeJe3bl: KIMHUKO-IKCIEPUMEHTAbHOE HCCclefoBaHue. MedxcoyHapooHblil
sndokpunoeudeckuti scypuan. 2010. Ne7(31).

" Mupommuxos C.B., Horosa C.B., Tumamesa A.B., Kear O B. BiusiHue SKCIIepHIMEHTaIBHOIO
TUPEOTOKCUKO3a M TMIIOTHPEO3a Ha AJIEMEHTHBIA CcTaTyc J1a00opaTOPHBIX )KUBOTHBIX. Hayunoe
obo3penue. Meouyunckue nayku. 2014. Ne 2. C. 67-77.

8 PycrembexoBa C.A., AmetoB A.C., TnmammuoBa A.M. DieMEeHTHBIH AucOalilaHC TpHU
MaToJI0TUU UMTOBUAHOM xene3bl. PMPK. 2008. Ne 16. C. 1078.

o Tepemenko W.B. Jlepuuut marausi B MpakTUKe dHIOKpUHONIOTA. Kiunuyeckas meouyuna.
2008. Ne 7. C.47-51.

10 Tpetbsix C.H., Xprimanosuu B.SI. CoBpeMeHHBIE METOABI JIEUEHUS THIIOTUPE03a. MuHcK:
bI'My. 2011. 150 c.

11 Javed Z., Sathyapalan Th. Levothyroxine treatment of mild subclinical hypothyroidism: a
review of potential risks and benefits. Ther. Adv. Endocrinol. Metab. 2016. Vol. 7. Ne 1. P.12-23.
doi: 10.1177/2042018815616543.

12 Huxudopos JI.A., beinoycoB M.B., ®ypca H.C. M3ydeHrne aMHHOKHCIIOTHOTO COCTaBa PSCKA
mastoit (Lemna minor L.). bron. cubupckoii meouyunwvr. 2011. Ne 5. C. 74-77.

13 Kamxkapsa B.I'., Menpuuk A.W., bumunsa [LIL., ConoBprok A.O. OueHka COCTOSIHUSA

JUIUIHOTO OOMEHa MMpH JUCPYHKIUK HMTOBUIAHON JKENE3bl. 3anopodicckutl MeOuyuHCKuil
acypuan. 2014. Nel (82). C. 20-22
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in this direction is determined by a wide spectrum of their pharmacological
activity and relative safety with long-term application** *.

One of the promising plants containing a complex of biologically active
substances is Lemna minor. Phytochemical studies of the Lemna minor
frond are revealed iodine and 14 other elements (calcium, potassium,
copper, sodium, etc.). Thirty-two biological active substances of various
chemical groups (phytosterols, saturated hydrocarbons, aldehydes and
ketones, fatty acids, etc.) were identified™. The presence of amino acids,
including asparagine and glutamic acid, arginine, leucine, alanine, valine
and lysine, is also established. The results of our previous screening studies
in healthy rats showed the presence of a powerful thyroid stimulating action
of Lemna minor frond in the form of aqueous extract®’.

Therefore, the purpose of our study was to study the effect of aqueous
extract from Lemna minor frond on the hormonal, metabolic and elemental
status of blood serum in rats with experimental hypothyroidism.

1. Materials and methods

Experiments were conductcarried out on white non-linear male rats
weighing 120-150 g in compliance with the requirements of the NUPh
Bioethics Commission and the “General Ethical Principles of Animal
Experiments” (Kyiv, 2001), which are in accordance with the provisions of
the European Convention on the Protection of Vertebrate Animals used for
experiments or for other scientific purposes "(Strasbourg, 1986). Rats were
kept under standard vivarium conditions in natural light and in the diet
recommended for this species of animals.

The objects of the study were lodomarin (Berlin-Schiemie, Germany) and
aqueous extract from Lemna minor frond, obtained at the Department of
Quality, Standardization and Certification of drugs of National University of
Pharmacy and standardized in accordance with the requirements of the State

14 ®anees B.B. [IpoOneMbl 3aMeCTHTENBHON TEpaluyM THIIOTHPEO3a: COBPEMEHHOCTh U
nepcneKkTuBbl. Kaun. u akcnepumen. mupeoudonoeus. 2012, Ne §(3). C. 12-17.

15 Constantinou C., Margarity M., Valcana T. Region-specific effects of hypothyroidism on the
relative expression of thyroid hormone receptors in adult rat brain. Molecular and Cellular
Biochemistry. 2005. Vol. 278. P. 93-100.

16 Bnagumupora W.H., T'eoprusiaiy B.A. buonormyecku aktuBHbIE coenuHeHus Lemna
minor S. F. gray. Xumuxo-ghapmayesmuueckuii scypr. 2013. Ne 47(11). C. 29-31.

17 Kpasuenxo B.H., l'eoprusian B.A., Bragumuposa W.H., Konomenxo A.I'., Opnosa B.A.,
Illepbax E.A. BnusHue nekapcTBEHHBIX PACTCHHH Ha YPOBEHB HOJICOAEpXkAIMX TOPMOHOB
M TOBUIHOM KeJIe3bl B KPOBU KpBIC. buonoe. scypn. Apmenuu. 2014. Ne 4(66). C. 17-21.
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Pharmacopoeia of Ukraine and the European Pharmacopoeia. Experimental
hypothyroidism was induced by daily administration of aqueous solution of
Mercazolil (500 mg in 1 liter) instead of drinking water for 30 days™.
Experimental animals were divided into 4 groups of 10 rats in each:
1 — intact control (IC); 2" — rats receiving thyreostatic Mercazolil
(hypothyroid rats (control pathology (CP); 3™ — hypothyroid rats receiving
aqueous extract from Lemna minor frond at a dose of 0.5 ml/100 g body
weight; 4™ — hypothyroid rats, which received a reference drug lodomarin
12 pg iodine/kg body weight. The dose of lodomarin was calculated
according to Yu.R. Rybolovlev’s method, proceeding with an average daily
human iodine dose of 200 pg/day. The test animals in the 3™ and
4" experimental groups receved investigated extract and lodomarine
intragastrically during 21 days, starting with the 13th day of administration
of Mercazolil.

At day 13, blood from the caudal vein of some experimental animals was
taken to determine the content of thyroid hormones in the serum to confirm
the development of the hypothyroid state. At the end of the experimental
period, animals were devitalized by instantaneous decapitation under
thiopental anesthesia (20 mg/kg), blood was collected. In blood serum, the
concentration of iodine-containing thyroid hormones — triiodothyronine total
(T3) and free (fT3) and total thyroxine (T4) and free (fT4) by immunoassay
analysis using test systems was determined (“Chema”, Russia).

The metabolic status was evaluated by the alanine aminotransferase
(ALT), aspartate aminotransferase (AST), creatine kinase (CK), lactate
dehydrogenase (LDH), total protein (TP), albumin, urea, creatinine,
cholesterol, triglycerides (TG), using a set of tests “Biosystems” (Spain).
The glucose content was determined using the Glucometer “One Touch
Ultra”.

To determine the activity of ALT, the unified dinitrophenylhydrazine
method (the Rietman-Frenkel method) was used. Due to the reaction of
reamination, which occurs with the participation of ALT, pyruvic acid is
formed, which in the presence of 2,4-dinitrophenylhydrazine in alkaline
medium gives a colored hydrazone (A=500-560 nm). To determine the

18 Mar. Ne 109608 UA, MIIK GO09B 23/28 A61K 9/08 A61K 31/00 A61P 5/14. Crmoci6
MOJICTTIOBAHHS €KCIIEPUMEHTAIBHOTO TIMOTHPE03y y Taboparopuux TBapuH / KpaBuenko B. M.,
Kononenko A. I'., lllepbak O. A., Opnosa B. O., Kapnenko H. O., Kopenea €. M. Ony0u1.
25.08.2016, bros. Ne 16.
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activity of the AST used the unified method of Reitman-Frenkel. Because of
the amination of 2-oxo-glutaric acid with L-aspartic acid, which occurs
under the action of AST, the latter is decarboxylated unwittingly with the
formation of pyruvic acid. The definition is based on the measurement of the
optical density of 2,4-dinitrophenyl hydrazones in alkaline medium.

The content of TP was determined by the biuret method. The method is
based on the ability of peptide groups of proteins and polypeptides to form a
complex compound colored in violet with Cu* ions in alkaline medium and
characterized by a maximum absorption at 540-580 nm.

The level of creatinine was determined by colorimetric method. The picric
acid in an alkaline medium forms a yellow-red product with creatinine (a
derivative of 2,4,6-tri-nitrocyclohexadenium). The urea content was
evaluated by color reaction with diacetylmiooxime. Urea in the presence of
thiosemicarbazide and iron salts in a strongly acidic medium forms a red
colored diacetyl monooxime compound with a maximum absorption at 500-
560 nm.

In the method of determination of cholesterols the indicator is the Tringer
reaction — an oxidative azo combination of 4-aminophenazone with phenol
with the participation of hydrogen peroxide, which is formed in the previous
reaction of oxidation of cholesterol with cholesterol oxidase. Colorimetric
analysis is performed at A=498 (460-540) nm.

The determination of TG was carried out by an enzymatic colorimetric
method, in which the hydrolysis of triglycerides with the formation of
glycerol, which, under the action of metaperiodota sodium, is oxidized to
formaldehyde, which, in turn, forms with the acetylacetone and ammonium
jons a colored compound (3,5-diacetyl-1,4- dihydroluthene) with a
maximum absorption at 500 nm.

Elemental status in rats was evaluated by the content of potassium,
sodium, calcium, phosphorus, chlorine, iron, zinc, magnesium and copper in
blood serum. Determination of the elemental composition of the serum was
carried out by colorimetric method using the test kits “Medbioalance”
(Ukraine).

The statistical analysis of the results was carried out using the standard
statistical program package “Statistica 6.0”. The obtained experimental data

are presented as arithmetic mean (X), its error (+ S). Non-parametric
methods (Mann-Whitney’s criterion) were used to obtain statistical
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conclusions. Differences between groups were considered probable at the
accepted level of statistical significance p<0,05"%,

2. Results

The results of the study showed that the level of iodine-containing thyroid
hormones in serum on the 12th day of administration of Mercazolil was
reduced. Concentrations of both thyroxine and triiodothyronine were
statistically significantly lower than in intact animals by 36.8% and 43.9%,
respectively. At the end of the trial, the level of thyroid hormones was even
lower, which confirmed the correctness of the experiment to create a model
of hypothyroidism induced Mercazolil. Concentration of fT3 and fT4 in the
blood serum of the rats of the CP group in comparison with the IC group
also decreased in 1.78 and 2.63 times (p <0.05), respectively (Table 1,
Fig. 1, 2).

The course administration of aqueous extract from Lemna minor frond
contributed to the normalization of the functional state of the thyroid gland
and increased its synthetic function, which was manifested in a probable
increase in the level of T4, fT4, T3 and fT3 at 2.33, 2.67, 1.50 and
1.82 times (p <0.05 ), respectively, in comparison with the CP group. The
influence of investigated extract on thyroid hormones content exceeded the
effect of the lodomarin, which resulted in a probable increase in the T4 and
T3 content in comparison with the CP group in 1.7 and 1.5 times,
respectively (Table 1, Fig. 1, 2).

19 Pe6poBa O.1O. Cratuctuyeckuil aHanu3 MEIUIMHCKUX NaHHBIX. [IpumeHeHue makera
npukinagsbix nporpaMmm STATISTICA. M.: Meoua Cghepa, 2006. 312 c.

20 Xamadgsaa A.A. STATISTICA 6. CtaTucTiueckuii aHaliu3 JaHHBIX. 3-€ u3a. YueOHuk. M.:
000 «bunom-Ilpeccy, 2007. 512 c.
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Table 1

Concentration of thyroid hormones (T3, fT3, T4, fT4)
in blood serum of experimental rats (n=10)

. CP .
Indicator IC 12 days 33 days AELMF lodomarine
nn%l/l 1,90+0,11 | 1,20+0,08* | 1,13£0,07* | 1,70+0,13" | 1,36+0,04%/*
T, 6,96+0,20 - 3,90+0,12* | 7,10+0,26" | 5,86+0,31%/*
pmol/I
%k
T,, nmol/l | 57,5042.33 | 32,24+0,95% | 25,25+1,20% | 58,76+1,03" 39’98?’76/
T, 11,0940,60 - 421+0,11* | 11,2440,49" | 6,60+0,65*/
pmol/I

Notes: Values are mean = SEM; * p <0,05 versus intact control group; #p <0,05
versus control pathology group; n —number of animals in each group; AELMF —

aqueous extract from Lemna minor frond.
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group; AELMF — aqueous extract from Lemna minor frond.
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Fig. 2. The content of triiodothyronine in blood serum
of rats of various experimental groups

Notes: * p <0,05 versus intact control group; # p <0,05 versus control pathology
group; AELMF — aqueous extract from Lemna minor frond.

In the group of animals with hypothyroidism, there were no significant
changes in the level of total protein and albumin; the serum creatinine and
urea levels in serum of rats relative to the parameters of the IR group
increased by 22.6% and 67.1%, respectively. The introduction of aqueous
extract from Lemna minor frond to hypothyroid rats contributed to a 1.4-fold
decrease in urea and a reduction in creatinine levels compared to animals in
the CP group. The introduction of the lodomarine did not lead to a decrease
in the content of creatinine and urea (Table 2).

The development of experimental hypothyroidism was accompanied by a
change in the content of ALT in serum. The activity of ALT in the CP group
increased by 1.4 times compared with the group of IC. The introduction of
agueous extract from Lemna minor frond to hypothyroid rats led to a decrease
in this indicator to the level of intact control. At the same time, it was found
that aqueous extract from Lemna minor frond showed greater efficacy in
relation to ALT than the reference drug lodomarin, which reduced its activity
by 1.2 times compared with the CP group. Experimental hypothyroidism was
not accompanied by a change in the activity of the enzyme AST, its level
remained at the level of values of the group of animals IC (Table 2).
Experimental hypothyroidism led to an increase in the activity of CK in the
blood serum of experimental animals in 1,3 times compared with the group of
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animals IC. LDH activity remained at the level of intact animals. The use of
aqueous extract from Lemna minor frond resulted in a decrease in the content
of CK inserum blood rats to the level of animals IC. The use of the lodomarin

also had a positive effect on the activity of the CK, but to a lesser extent than
the investigated extract (Table 2).

Table 2
Biochemical indices in blood serum of rats with experimental

hypothyroidism and in the application of aqueous extract
from Lemna minor frond (n=10)

Indicator Group

IC CP AELMF lodomarine
ALT, pkat/l | 0,383+0,021 | 0,523+0,022* | 0,379+0,042%* | 0,452+0,019%/**
AST, pkat/lI | 0,579+0,032 | 0,626+0,039 0,559+0,031 0.617+0,022
CK, units/L | 264,40+9,73 | 351,90+26,53* | 273,89+17,48** 332,77+£30,45
LDH, pkat/l | 4,09+0,10 4,1120,11 3.89+0,22 3.8740.26
Total g/rIOte'“’ 60114101 | 63444284 | 71054317+ 62.2142.79
Albumin, g/l | 34,14+0,48 | 33,61+134 34.82+1,01 32.86+0,56

Urea, mmol/l | 5,56+0,23 9,29+0,35%* 6,82+0,30%/** | 7 81+0,344%/**
Creatinine,

97,69+2,94 | 119,72+5,14* | 100,96+3,31** 119,37+£5,48*

umol/1

Cholesterol, 5 964012 | 4.1140,11% | 32840,16%* | 3.38+0,12%/%*
mmol/L

TG, mmol/Il 0,58+0,02 0,90+0,04* 0,64+0,02** 0,73+0,02%/**
mmol/I

Notes: Values are mean + SEM; * p <0,05 versus intact control group; # p <0,05
versus control pathology group; n —number of animals in each group; AELMF —
aqueous extract from Lemna minor frond.

The introduction of Mercazolil was also accompanied by changes in lipid
metabolism indices (Table 2). The content of cholesterol increased by 38.9%
and TG — by 55.2%. After 21 days of use of agueous extract from Lemna
minor frond in experimental hypothyroid rats, the serum cholesterol and TG
in serum from experimental animals decreased by 20.2% and 28.9%,
respectively (p<0.05), respectively, compared to animals in the CP group
(Table 2)

Concentrations of glucose in serum decreased by 17.8% in hypothyroid
rats. Against the background of the introduction of aqueous extract from

156



Lemna minor frond, its concentration increased and slightly exceeded this
level in the group of animals IC. The action of the referent drug lodomarin
was also manifested in increased glucose levels, which reached the values of
the group of IC (Table 2).

Table 3
The content of macro- and microelements
in blood serum of rat of experimental groups (n=10)

Indicator IC CP AELMF lodomarine
Sodium, mg/dl | 363,71+6,65 | 289,13+7,23" | 345,32+4,45" | 291,1848,76
Potassium, mg/dl | 21,58+0,52 | 18,2940,85 19,95+0,86 19,19+1,06
Chlorides, mg/dl | 388,23+8,61 | 321,72+16,24 | 346,68+14,94 | 341,13+7,19
Calcium, mg/dl | 10,79+0,32 | 13,58+0,43 | 10,72+0,43%/° | 12,02+0,30 /7

Phons]z;]glru& 6,37+0,09 | 5270,15° | 591=0,147/ | 520+0,11
Ma%nglﬂlum, 5,75+0,12 | 4,42%0,18" 5,54+0,14" | 4,62+0,19*

Iron, pg/dl 100,67+£3,31 | 76,87+3,02" 97,7345,257 89,71+4,73

Copper, pg/ 94,1243.31 | 146,57+3,14" | 107,84+5,64" | 134,80+5,13"

Zinc, pg / dl 63,87+1,93 | 53,58+1,80" 62,00+2,29" | 59,23+1,52"
Notes: Values are mean = SEM; * p <0,05 versus intact control group; #p <0,05

versus control pathology group; n —number of animals in each group; AELMF —
aqueous extract from Lemna minor frond.

The introduction of thyreostatics Mercazolil resulted in a decrease in
sodium concentration (by 20.5%), potassium (by 18.0%), chlorine (by
17.1%), phosphorus (by 17.3%), magnesium (by 30.1%), iron (30.9%) and
zinc (by 16.1%) and increase the content of copper (by 55.7%) and calcium
(by 25.9%) compared with the intact control group (Table 3).

The use of aqueous extract from Lemna minor frond in hypothyroid rats
led to an increase in the concentration of sodium, chlorine, zinc, iron,
phosphorus, magnesium, and a decrease in the content of calcium and
copper in serum of rats compared with the CP group to the level of these
elements in the IC group (Table 3). The use of lodomarin in hypothyroid
animals, unlike aqueous extract from Lemna minor frond, did not lead to
significant changes in the elemental status compared with the control group
(Table 3).
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3. Discussion

Merkazolil is a well-known thyreostatic agent whose mechanism of action
IS to block the synthesis of thyroid hormones at the level of interaction
between mono and diiodotyrosine, as well as in the inhibitory effect on the
lodization process of tyrosine fragments of thyroglobulin. In our study, the
use of Mercazolil resulted in a decrease in the synthetic thyroid function in
experimental animals, which was manifested in reducing the level of thyroid
hormones. The development of experimental hypothyroidism in
experimental animals was also confirmed by a reduced level of fT4 and fT3.
The evaluation of their content is the most adequate and direct marker of
thyroid hormone function, since it is known that the biological action of
thyroid hormones corresponds to free T4 and T3 and their content does not
depend on the concentration of binding proteins.

The use of aqueous extract from Lemna minor frond facilitated the
restoration of the functional state of thyroid in rats with experimental
hypothyroidism to the level of these indicators in animals of the intact
control group. It is possible to assume that the efficacy of aqueous extract
from Lemna minor frond is related to the direct effect of the investigated
extract on the synthetic thyroid function, which is likely to be realized due to
its effect on the enzyme systems involved in the processes of synthesis,
deiodination and binding to the proteins of thyroid hormones. The
mechanism of action of agueous extract from Lemna minor frond on the
functional activity of the thyroid gland needs further detailed study.

Result of the analysis of dynamics of biochemical parameters in blood
serum of rats, it was found that in the group of animals with hypothyroidism
there were no significant changes in the level of total protein and albumin.
Introduction of Mercazolil resulted in an increase in creatinine levels. It is
known from the literature that accumulation of creatinine in serum may
indicate renal insufficiency due to decreased glomerular filtration in the
kidneys. The introduction of aqueous extract from Lemna minor frond led to
the restoration of this indicator.

The development of the hypothyroid state was accompanied by an
increase in the level of urea in the blood serum of experimental animals,
which may indicate a glomerular filtration disorder on the one hand, and a
violation of the urea-forming function of the liver, on the other. In addition,
an increase in this indicator may occur due to increased catabolism of
proteins. The introduction of aqueous extract from Lemna minor frond
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against the background of hypothyroidism contributed to a decrease in the
urea content.

The analysis of experimental data on the activity of aminotransferases
showed that the development of experimental hypothyroidism was
accompanied by a change in the content of ALT in serum. The introduction
of aqueous extract from Lemna minor frond in hypothyroid rats led to a
decrease in this indicator to the level of intact control. Increasing the content
of ALT may indicate a violation of the liver function, which may be due to
the lack of thyroid hormones, and the hepatotoxic action of thyreostatic
mercazolil. On the other hand, as a result of the study, it was shown that
experimental hypothyroidism was not accompanied by a change in the
activity of the enzyme AST. Its level remained at the level of values of the
group of animals IC.

In the study of the activity of enzymes CK and LDH, it was found that the
development of experimental hypothyroidism is accompanied by an increase
in the activity of CK in the blood serum of experimental animals in 1,3 times
compared with the group of animals intact control. LDH activity remained at
the level of intact animals. Creatine kinase and LDH — enzymes involved in
the formation of energy and its cleavage, and their release into the
bloodstream testifies to damage to the integrity of the muscles. In the case of
hypothyroidism, the increase in CK activity may be due to increased
catabolic processes in the skeletal muscle. In addition, one should take into
account the fact that thyroxine suppresses the activity of the CK. The use of
aqueous extract from Lemna minor frond resulted in a decrease in the serum
CK content in rat serum to the level of infant animals.

Analysis of indicators of lipid metabolism showed that the hypothyroid
state caused by the introduction of Mercazolilum was also accompanied by
changes. The content of cholesterol and TG in the animal group CP was
increased. Hypercholesterolemia associated with hypothyroidism in humans
and animals to a significant extent is usually due to the increase in the
content of cholesterol with low density lipoprotein and very low density
lipoprotein, although there is evidence of an increase in the concentration of
high density lipoprotein. After 21 days of application of aqueous extract
from Lemna minor frond in experimental rats with experimental
hypothyroidism, positive changes were observed. The content of cholesterol
and TG in blood serum of experimental animals decreased by 20.2%
compared to animals of the CP group.
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The development of the hypothyroid state was also accompanied by a
decrease in glucose concentration in serum. One of the reasons for a fixed
decrease in glucose levels may be the reduction of its absorption in the
intestine because of a decrease in the activity of hexokinase and a violation
of its transport through the blood. An analysis of the experimental data on
serum glucose in rats showed that in the group of animals, which received
aqueous extract from Lemna minor frond on the background of
hypothyroidism, its concentration increased and slightly exceeded the level
in the group of infants.

Features of the elemental status of the organism and its influence on the
thyroid status were studied from the middle of the last century. The
influence of Cu, Fe, Mg, Mn, P, Zn, Cd, Co, Mo and their correlation bonds
on thyroid function is shown. Other researchers also found the inverse
relationship between the influences of thyroid status on mineral metabolism.

Data from the study of the elemental status of blood serum of hyporhyroid
rats showed that the introduction of thyreostatics of Mercazolil resulted in a
decrease in the concentration of sodium, potassium, chlorine, phosphorus,
magnesium, iron and zinc, and an increase in the content of copper and
calcium.

Reducing the concentration of sodium, potassium and chlorine can be due
to increased elimination of these elements by the kidneys. It is known from
the literature that thyroid hormones are involved in the mechanism of
regulation of excretion of sodium, potassium and chlorine, namely, they
affect the velocity of glomerular filtration. It is also known that thyroxine
stimulates the activity of Na'™-K® -ATPase. In the development of the
hypothyroid state, these processes are violated, which leads to an elevated
excretion of sodium, potassium and chlorine with urine. In addition,
literature data suggests that lowering the level of magnesium leads to a
decrease in potassium content.

The mechanism of reducing the magnesium content in hypothyroidism
may be the reduction of its flow through the mucous membrane of the
stomach and intestines due to ion diffusion and slowdown of the active
absorption process observed in the hypothyroidism of the thyroid gland.

Reductions in the content of phosphorus, zinc and iron in blood serum of
experimental animals with experimental hypothyroidism can be explained
by the interrelation of these elements with thyroid status, since zinc is a
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component of the nuclear receptor of triiodothyronine, and iron is involved
in the conversion of L-phenylalanine to L-tyrosine.

The increase in blood serum in rats in the control group of copper
concentration may be due to a decrease in zinc content, since it is a
functional copper antagonist. On the other hand, there are literature data that
in rats, unlike humans, thyroxine reduces the level of copper in the blood.

The obtained data concerning the increase of the level of calcium in the
blood serum of rats with hypofunction of the thyroid gland can be explained,
probably, by the fact that hypothyroidism leads to inhibition of thyroid
extraction not only thyroid hormones, but also thyrocalcitonin, which
participates in the regulation of calcium content. Reducing the level of
thyocalcitonin, in turn, leads to an increase in the allocation of parathormone
by the pterygoid glands, which is its antagonist and contributes to an
increase in the concentration of calcium in the blood.

The use of agqueous extract from Lemna minor frond in hypothyroid rats
led to the restoration of elemental status in experimental animals, which was
manifested in increasing the concentration of sodium, chlorine, zinc, iron,
phosphorus, magnesium, and lowering the content of calcium and copper in
blood serum of rats compared with the control group to the level of these
elements in a group of intact animals. The resulting effect of aqueous extract
from Lemna minor frond on the elemental status of blood serum of
experimental animals may be explained, probably not only, by its positive
effect on the functional activity of the thyroid gland in the experimental
hypothyroidism. It is also possible to assume that the investigated extract
also affects other physiological and biochemical processes due to its content
of macro- and trace elements and other biologically active substances, which
requires further research.

CONCLUSIONS

Experimental hypothyroidism, induced by the administration of 0.05% of
Mercazolil solution, is characterized by a decrease in thyroid function,
which is manifested in the reduction of the thyroid hormones content in the
blood serum of experimental animals. Hypofunction of the thyroid gland
contributed to the development of negative manifestations of the
biochemical reactions of the body in the form of an increase in serum
cholesterol, triglycerides, urea, creatinine, activity of ALT and CK enzymes
and a decrease in glucose levels, indicating a violation of lipid, protein and
carbohydrate metabolism in the background of hypothyroidism. As a result,
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experimental hypothyroidism is characterized by changes in the content of
macro- and microelements, which manifests itself in decreasing the
concentration of sodium, potassium, chlorine, phosphorus, magnesium, iron,
zinc and increasing the content of copper and calcium in serum from
experimental animals.

The use of aqueous extract from Lemna minor frond at a dose of 0.5
ml/100 g of the body weight of the animal had a corrective effect on the
hypothyroid state of the thyroid, as evidenced by the probable increase in the
level of T4, fT4, T3 and fT3 in the blood serum of experimental animals to
the level of the intact control group. Introduction aqueous extract from
Lemna minor frond contributed to the restoration of biochemical parameters
in serum. In the experimental group receiving the test extract in the
background of hypothyroidism, there were positive changes in biochemical
parameters that could be regarded as a sign of recovery of metabolic
processes. Aqueous extract from Lemna minor frond contributed to the
restoration of elemental status in animals with experimental hypothyroidism.

The resulting effect of aqueous extract from Lemna minor frond on the
hormonal, metabolic and elemental status of blood serum of experimental
animals may be explained not only by its positive effect on the functional
activity of the thyroid gland in the experimental hypothyroidism. It is also
possible to assume that the investigated extract also affects other
physiological and biochemical processes due to the content of macro- and
microelements and other biologically active substances in it.

In conclusion, aqueous extract from Lemna minor frond is promising for
further study of its effectiveness and mechanisms of action on other models
of experimental hypothyroidism as an independent agent and in the
composition of pharmacological combinations for the prevention and
treatment of hypothyroid conditions and for the correction of the
consequences of hypothyroidism.

SUMMARY

The article presents the study of the effect of aqueous extract from Lemna
minor frond on the hormonal, metabolic and elemental status of rats with
experimental hypothyroidism. For the treatment of hypothyroid conditions
use substitution hormonal therapy. However, there was a need to find
alternative methods for compensating thyroid insufficiency, one of which is
herbal preparations. Experimental hypothyroidism was induced by daily
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administration of aqueous Mercasolil solution instead of drinking water for
30 days. It was established that administration of aqueous extract from
Lemna minor frond contributed to a probable increase in T4, fT4, T3 and
fT3 levels in 2.33, 2.67, 1.50 and 1.82 times (p <0.05), respectively,
compared with the CP group. As a result of the experiment, it was found that
the use of aqueous extract from Lemna minor frond to hypothyroid rats leads
to a decrease in the maintenance of cholesterol, triglycerides, urea,
creatinine, ALT and creatine kinase, and an increase in blood glucose levels
in blood serum of rats. The introduction of aqueous extract from Lemna
minor frond led to the restoration of elemental balance in rats, which was
manifested in increasing the sodium, chlorine, phosphorus, magnesium,
zinc, iron content and lowering the content of copper and calcium in serum.
Thus, aqueous extract from Lemna minor frond had a corrective effect on
the hypothyroid state of the thyroid gland.
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CLINICAL AND EXPERIMENTAL RATIONALE
FOR THE TREATMENT OF PERIODONTAL DISEASES
IN INDIVIDUALS WITH PSYCHO-EMOTIONAL STRESS

Kononova O. V.

INTRODUCTION

Influence of psycho-emotional stress on the state of periodontal tissues

According to WHO, periodontal diseases revealed in 80% of children and
95% of the adult population of the planet. Periodontal disease is one of the
most widespread human diseases. The most frequent inflammatory lesions
are gingivitis and chronic periodontitis — lesions involving the destruction of
periodontal tissues (alveolar bone) and subsequent tooth loss. To date, there
IS no country or region of the world where periodontal diseases were
absent.

Periodontal disease, especially chronic periodontitis, is the main cause of
loss of teeth in people over 30 years of age. In Ukraine, according to
epidemiological studies the prevalence of periodontal disease among the
population aged 35-44 ranges from 92% to 98%. In recent years, there is a
steady tendency to increase the diseases incidence among young people, and
increase in the number of patients with chronic periodontitis. The prevalence
of periodontal diseases among people aged 19-24 reaches 30%, and
25-30 years — more than 60%?2.

The degree, severity and course of periodontal diseases depend on a
number of factors, such as individual oral hygiene, diet, heredity, etc.
Consideration should also be given to the level of dental care provided by
health authorities. Periodontal diseases occur in every age group, but more
often in adults, regardless of sex, race, education, place of residence, or
socio-economic status.

The development of periodontal disease (chronic periodontitis) depends
on many local or systemic risk factors. Important place is given to

! Pistorius A., Krahwinkel T., Willerhausen B., Bockstegen C. Relationship between stress
factors and periodontal disease. Eur. J. Med. Res. 2002. Vol. 7(9). P. 393-398

2 Kocenko K.M. Emiemionorii OCHOBHHX CTOMATOJOTIMHHMX 3aXBOPIOBAHb y HACEICHHS
VYxpainu 1unsaxu ix npoduiaktuku [aBTopedepar]. Kuis: HamionaibHUN METUYHUKN YHIBEPCUTET.
1994. 45
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parodontopathogenic microorganisms that induce an increase in the level of
proinflammatory cytokines with subsequent destruction of periodontal
tissues. Most often it is Porphyromonas gingivalis (P. gingivalis), Prevotella
intermedia  (P. intermedia), Aggregatibacter actinomycetemcomitans
(A. actinomycetemcomitans)®. In addition to the action of bacteria and host
reaction factors, viruses also play a role in the pathogenesis of chronic
periodontitis.

But the effect of periodontal pathogenic bacteria is not sufficient for the
development and progression of periodontal disease. Possible risk factors
are age, tobacco use. systemic diseases, psychological stress, etc.

Stress is a proven and important factor in the etiology and development of
many inflammatory diseases, including periodontal diseases®. Several
studies have shown the relationship between psychological stress and
inflammatory diseases, such as rheumatoid arthritis and chronic
periodontitis. In the event of chronic stress, chronic systemic inflammatory
processes, such as rheumatoid arthritis, diabetes mellitus, cardiovascular
disease or periodontal disease occur.

A number of clinical studies have examined the possible relationship
between psychological stress and periodontal disease. The authors suggested
that stress can play a role in the development of periodontal diseases”. It has
been shown that individuals who are under psychological stress are more
prone to development of periodontal diseases, loss of alveolar bone and
increase of lesions by chronic periodontitis.

Stress inhibits healing of connective and bone tissue, apical migration of
the conjunctive epithelium and the formation of a periodontal pocket®. It
occurs under the influence of changes in the organism's protective forces
that acquire immunosuppressive action, increasing the propensity to cause
the disease.

% Castillo DM., Sanchez-Beltran MC, Castellanos JE, Sanz I, Mayorda-Fayad |, Sanz M, Lafaurie
Gl. Detection of specific periodontal microorganisms from bacteriemia samples after periodontal
therapy using molecular-based diagnostics. J. Clin. Periodontol. 2011. Vol. 38. P. 418-427

* Keshava P.K., Sangeeta N.U. Stressing the stress in periodontal disease. J. Pharm. Biomed. Sci.
2013. V. 26. P. 345-348

® Aksali A., Huck O, Tenenbaum H, Davideau JL, Buduneli N. Periodontal diseases and stress: a
brief review. J. Oral. Rehabil. 2013. Vol. 40(1). P. 60—68

® Chandna S., Bathla M. Stress and periodontium: A review of concepts. J. Oral Health Comm.
Dent. 2010. Vol. 4(1). P. 17-22
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In the process of destruction of periodontium from the point of view of the
inflammatory and immune response of the host organism, cytokines or
matrix metalloproteinases are involved.

Interesting research results were obtained in the case of studying the
impact of psychological stress on students. The conducted studies showed a
high level of anxiety among students of medical and dental departments’.
They also performed a determination of the state of periodontal tissues.
Students taking part in the large exam showed significantly more dental
plaque and gingival disease than did not participate in any exam. The
researchers concluded that the academic stress test seemed to negatively
affect the state of the periodontal tissue of students. Such psychological
stress resulted in an increase in blood serum and gingival fluid in students of
inflammatory cytokines, IL-1p, IL-6 and IL 10. There is also a stimulation
of the hypothalamic-pituitary adrenal system by cytokines.

Croucher et al.® have shown that negative life events lead to the risk of
periodontal disease development. They believe that in order to overcome
psychological stress, there are many opportunities for changing the behavior
of patients who can be stressed.

It was found that psychological stress can affect lifestyle and the hygienic
state of the oral cavity. Stress caused by psychosocial factors can affect the
microbial ecology of periodontium. Conducted by Roberts et al.®, in 2005, in
vitro studies showed that changes in the growth of 43 microorganisms were
detected in human gingival fluid in stress response.

The development of gingivitis under the influence of stress occurs as
follows. Stress reduces salivation and increases the formation of dental
plaque (biofilms). Neurotransmitters and neuropeptides, neuroendocrine

" Omigbodun 0O.0., Odukogbe A.T., Omigbodun A.O., Yusuf O.B., Bella T.T,
Olayemi O. Stressors and physiological symptoms in students of medicine and allied health
professions in Nigeria. Soc. Psychiatry Psychiatr. Epidemiol. 2006. Vol. 41(5). P. 415-421; Smith
C.K., Peterson D.F., Degenhardt B.F., Johnson J.C. Depression, anxiety, and perceived hassels
among entering medical students. Psychol. Health. Med. 2007. Vol. 12(1).

8 Croucher R., Marcenes W.S, Torres M.C., Hughes F., Sheiham A. The relationship between
life-events and periodontitis. A case-control study. J. Clin. Periodontol. 1997. Vol. 24(1). P. 39-43

® Roberts A., Matthews B. J, Socransky S.S., Freestone, Williams H. P, Chapple I.L. Stress and
periodontal diseases: growth responses of periodontal bacteria to Escherichia coli stress-associated
autoinducer and exogenous. Fe. Molecular. Oral Microbiology. 2005. Vol. 20(3). P. 147-153.
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(hormones) substances that can modulate the immune response to bacteria™
are allocated. Emotional stress changes the pH of saliva and secretion of
salivary IgA. Increased levels of IL-1 in gingival fluid and decreased oral
hygiene have been noted.

Psychoemotional factors are beneficial factors for the development of
ulcerative-necrotizing diseases of the periodontal disease. In 1964, Giddon
et al. discovered more ulcerative-necrotizing periodontal disease in college
students during the exam period*. Compared with other periods of the year,
college students report an increase in the incidence of acute ulcerative-
necrotizing gingivitis during exams.

A number of clinical studies have examined the possible relationship
between psychological stress and generalized periodontitis. It was assumed
that stress can play an important role in the development and increase in the
severity of periodontal diseases™. It has been shown that individuals who
were stressed were more prone to developing periodontal diseases than
subjects without stress™.

On the other hand, Castro et al.**, in 2006, could not show any connection
between life events, anxiety and depression and generalized periodontitis.

Thus, a number of conducted studies show the relationship between
psycho-emotional stress and diseases of periodontal tissues, in particular,
generalized periodontitis. This relationship should be taken into account in
the case of complex treatment of periodontal diseases. The analysis of
literature data shows that such treatment cannot be considered fully worked
out. Thus, the study of the influence of psycho-emotional stress on the
course of periodontal diseases and the development of appropriate regimens
of medical treatment of periodontal diseases (generalized periodontitis) in
people with psycho-emotional stress is an urgent problem of the
periodontology.

19 Breivik T, Thrane PS. Breivik T, Thrane PS. Psychoneuroimmune interaction in periodontal
disease. In: Psychoneuroimmunology. In: Ader R., Fetten D.L., Cohen N. 3" ed. San Diego:
Academic Press, 2001. P. 627-644

1 Giddon D.B., Zaskin, S.J., Goldhaber P. Acute necrotizing ulcerative gingivitis in college
students. J. Am. Dent. Assoc. 1964. Vol. 68. P. 381-386

12 gateesh C.P., Santosh K.R., Pushpalatha G. Relationship between stress and periodontal
disease. J. Dent. Sci. Res. 2010. Vol. 1. P. 54-61

13 Akhter R., Hanman M, Okhuba R, Morita M. Relationship between stress factor and
periodontal disease in a rural area population in Japan. J. Med. Res. 2005. Vol. 10(8). P. 352-357

14 Castro GDC., Oppermann RV, Haas AN, Winter R, Alchieri JC. Association between
Psychosocial factors and periodontitis. J. Clin. Periodontol. 2006. Vol. 33(2). P. 109-114
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2. The prevalence of periodontal disease in individuals
with different levels of anxiety (psycho-emotional stress)

A number of clinical studies have examined the possible relationship
between psychological stress and periodontal disease. It was suggested, that
stress could play a certain provocative role in the development of
periodontal diseases. In particular, persons who are in a state of
psychological stress are more prone to the development of generalized
periodontitis.

Measuring anxiety as a personal quality is especially important, because
this quality largely determines the behavior of the subject. A certain level of
anxiety is a natural and obligatory feature of an active person®.

Given these circumstances, it was of interest to determine the possible
relationship between living conditions (illumination), the psychosomatic
state of the inhabitants and the state of their periodontal tissues.

The aim of this investigation was to determine the effect of housing
lighting conditions on the psychosomatic state and periodontal tissue of the
inhabitants.

Material and methods of research. To study the subjective reactions of
a person to the action of various environmental factors it is advisable to use
specially designed questionnaires. The advantage of a questionnaire survey
over other methods is the possibility of obtaining significant amounts of
empirical information in short terms.

A total of 350 residents of different districts of Kyiv, living in different
housing conditions, were questioned and examined. The contingent of
respondents consisted mainly of young people (average age — 31, at the
maximum 68 years and minimum 18 years). Among the respondents,
women dominated — 63.14%, men accounted for only 36.86%.

The information gathered through questionnaires. The interviewer filled
out questionnaires during the conversation. At present, 350 respondents
were interviewed for the preliminary adaptation of the questionnaire to the
research and adaptation of the methods of statistical data processing.
According to the received data, electronic databases are created in the
format Excel. A qualitative analysis of respondents' answers to the questions
was also carried out.

15 Acranos B.M., penakrop. OyHKIIMOHAJBHBIN MOIXO0/1 K H3y4eHU IO cocTosiHus TpeBory. CII6.:
[Mutep, 2001. Pazgen TpeBora u TpeBOKHOCTE; €. 156—165

170



Diagnosis of anxiety self-esteem was performed by determining the
Spielberger-Khanin test of reactive and personality anxiety™®. The test allows
you to assess the emotional state and, in particular, the level of emotional
stress. Evaluated reactive and personality aspects of anxiety. The subjects
were filled with questionnaire Spielberger-Khanin, with which help
determine personal and situational anxiety. Subsequently, the responses
were evaluated according to the keys and counted the total number of points
by all the judgments separately for each of the scales (situational anxiety and
personal anxiety).

At examination of the oral cavity, the color and consistency of the mucous
membrane of vestibule, its depth, the condition and height of attachment of
frenulums were estimated. The condition of the mucous membrane of the
cheeks, soft palate, hard palate, tongue, the floor of the oral cavity was
determined. Gingiva examined from the vestibular and oral sides. Evaluated
its color, presence or absence of edema, consistency, relief of the clear
margin, etc. The presence, localization and intensity of the inflammatory
process of the gingiva were determined using the Pisarev-Schiller test.
Particular attention was paid to dental deposits: their type, consistency,
quantity and localization. Diagnostic dyes were used to detect dental plaque
(biofilm).

All patients with generalized periodontitis had a thorough clinical
examination of the oral cavity: they determined the condition of the hard
tissues of the teeth, dental arches, anatomical features of the structure of the
vestibule, the level of attachment of the frenulums of the mucosa, the
condition of the mucous membrane of the gingiva, periodontal pockets, the
width of the attached gums, the state of periodontium and bone tissue
alveolar processes of the jaws. The examination included anamnesis, actual
clinical examination and X-ray examination. When making a diagnosis, the
classification of periodontal diseases was used for MF. Danilevsky.

The assessment of the hygienic state of the oral cavity was carried out
using the hygienic index of Fedorov-Volodkin and the Green-Vermillion
index. To determine the degree of inflammation of the gingiva, the index of
PMA was used."

16 Spielberger C.D. Test Anxiety Inventory. Sampler Set. Manual, Test, Scoring. Redwood City:
Mind Garden, 1980. 240 p
17 3a6onesanus napojonta / mon pen. bopucenko A.B. Kues: Menunnna; 2011. 616 c.
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Statistical processing of the obtained results was carried out in the
package “STATISTICA 6.1” using parametric and nonparametric methods.
Evaluated the correct distribution of signs for each of the variation series,
average values for each sign and their standard errors and deviations ™.

RESEARCH RESULTS

The analysis of questionnaires of respondents showed that 308 (88.0%)
people favorably assessed the direct penetration of direct sunlight in their
home. Only 42 (12.0%) of the respondents indicated that penetration of
direct sunlight into their homes causes unpleasant sensations. 221 (63.14%)
of respondents believe that direct sunlight leads to better illumination of
housing. 53 (15.14%) of the respondents believe that it improves the
conditions of the microclimate of housing, 42 (12.0%) people - it is better to
feel well, 34 (9.71%) of respondents believe that direct sunlight promotes
health improvement. Thus, the solar insolation of the room has a significant
positive effect on the psychological state of the human organism, located in
the home.

Certain insufficiency of natural light and solar insolation of residential
premises has a corresponding negative impact on the health of inhabitants.
154 (44.0%) of the respondents are ill 2 times a year, 119 (34.0%) — once a
year, 59 (16.86%) more than 2 times a year and only 18 (5.14%) — do not get
sick during the year. In 308 (88.0%) of respondents in their premises live
patients with bronchial asthma, only 42 (12.0%) — no. Perhaps this is due to
the fact that there are few inhabitants in the fresh air, which is very
important for health, especially children. 221 (63.14%) of respondents are in
the open air for more than 1 hour and 129 (36.86%) — less than 1 hour. This
is very small to maintain the optimal health of apartment dwellers.

Thus, the results of the survey showed that 204 (58.29%) of the
respondents have insufficient levels of natural lighting of the living space,
and 146 (41.71%) of the respondents are satisfactory.

More precise data on the incidence rate of the respondents showed that
deterioration of health by one or more indicators (morbidity, adaptation,
physical condition, psycho-emotional status) was detected in 301 (86.0%) of
the polled. 126 (36.0%) had different chronic systemic diseases (digestive
tract, cardiovascular system, diabetes, etc.) in the stage of compensation and

18 Minnep O.I1., Boporerko F0.B, Biacos B.B. O6Gpo6ieHHs KIHMHUX i eKCIIePUMEHTaIbHIX
nmanux y meauiuai. Kuis: Buma mkona; 2003. 350 c.
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subcompensation, 221 (63.14%) had unsatisfactory levels of adaptation,
94 (26.86%) of the polled considered their condition unsatisfactory.

The tested Spielberger test showed in the respondents a moderate level of
reactive anxiety — 34.72+2.45 and a high level of personal anxiety —
50.64 +3.58.

The following patterns of distribution of reactive anxiety were found
among respondents who lived in conditions unsatisfactory in conditions of
natural light conditions (Table 1).

Table 1
The level of reactive anxiety depending
on the diseases among respondents who lived in unsatisfactory
conditions of natural illumination of housing

Presence of the disease Quantity % Reactive anxiety
Deterioration c_Jf health by 149 73.39 55,03+3,95
one or more indicators
The presence of chronic 57 28.08 51.27+3,62
diseases
They considered their 24 11,82 58,22+4,11
condition unsatisfactory

Analysis of personal anxiety data also revealed their close connection
with the presence of diseases in the respondents. In particular, the
respondents living in satisfactory conditions regarding natural light
conditions revealed the following patterns of distribution of personal anxiety
(Table 2).

Table 2
The level of personal anxiety depending
on the diseases among respondents who lived in unsatisfactory
conditions of natural illumination of housing

Presence of the disease Quantity % Personal anxiety
Deterioration (_)f health by 139 94,56 49,13+3 47
one or more indicators
The presence of chronic 61 41,49 49,67+3 51
diseases
They _con5|der_ed their 56 38,09 56,2243 ,97
condition unsatisfactory
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The table 2 data shows that the presence of diseases increases the level of
personal anxiety of the respondents. In 32 (22.76%) of respondents who did
not notice the clinical manifestations of the disease, the level of personal
anxiety was in the low range — 28.33.

Comparison of personal anxiety data depending on residence in conditions
of satisfactory or unsatisfactory natural illumination of housing showed the
presence of certain differences between them (Table 3). It is evident from
the data in the table that revealed significant (<0.05) differences in the
indicators of personal anxiety in the presence of diseases depending on the
residence in conditions of satisfactory or unsatisfactory natural illumination
of housing.

Table 3
Comparison of the level of personal anxiety depending
on the conditions of natural illumination of housing
Personal anxiety
Presence of the disease Satisfactory living | Unsatisfactory living
conditions conditions P
Deterioration qf h_ealth 49,13+347 65,83+4.65 <0.05
by one or more indicators
The presence of chronic 48,67+3 43 61,33+4,33 <0.05
diseases
They considered their
condition unsatisfactory 56,22+3,97 68,14+4,81 <0.05

There is a certain relationship between the level of natural insolation of
housing and the level of morbidity of the inhabitants. The level of reactive
anxiety under different conditions of insolation and the presence of diseases
Is almost the same. It was noted, that the presence of diseases increases the
level of personal anxiety of the respondents. Detected reliable (<0.05)
differences in the indicators of personal anxiety in the presence of diseases
depending on the residence in conditions of satisfactory or unsatisfactory
natural illumination of housing.

To assess the condition of the tissues of the periodontal examination were
divided into two groups: | group — 204 (58.29%) of respondents with
insufficient levels of natural lighting of the living space; and the second
group — 146 (41.71%) of the respondents who have satisfactory levels of
natural lighting of the living space.
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The conducted epidemiological survey showed that in general, the
prevalence of periodontal disease in the examined group | was 95.09+6.7%
(Table 4). Approximately the same prevalence of periodontal diseases was
detected and in the examined group Il — 81.51+7.6%. The difference
between these indicators is statistically significant (p > 0.05).

Table 4
The prevalence and structure of periodontal diseases
in the surveyed inhabitants (%o)
Chronic . .
Number catarrhal Generalized Total periodontal
Group of ingivitis periodontitis diseases
surveyed ging
abs. % abs. % abs. %
Under
unsatisfactory 88,7246,5
conditions 204 | 13 |6,38£1,7 | 181 | "L 194 | 95,09+6,7*
(Group 1)
With
satisfactory 73,9746,9
conditions 146 11 | 7,53+2,3 | 108 * 119 | 81,51+7,6*
(group 11)

* — reliability (p<0, 05) between the data of 7 and I groups of surveyed inhabitants

The analysis of the structure of periodontal diseases showed that in the
examined group | the most common periodontal disease was generalized
periodontitis, which was detected in 181 subjects (88.72+6.5%). In 13
(6.38+1.7%) chronic catarrhal gingivitis was diagnosed, in 7 (3.43+1.3%) —
periodontal disease. Clinically healthy periodontal tissues were found only
in 3 (1.47+0.7%) surveyed inhabitants with insufficient levels of natural
lighting of the living space.

Approximately the same structure of the morbidity of periodontal tissues
was found in the examined group Il: generalized periodontitis was found in
108 examined subjects — 73.97+6.9%, chronic catarrhal gingivitis — in
11 patients (7.53+2.3%), periodontal disease — in 7 examined (4.79+0.9%)
and clinically healthy periodontal tissues were found in 20 surveyed patients
— 13.69+3.9%. It can be stated that despite the approximate equality of the
prevalence of periodontal tissue diseases, the surveyed residents of this
group have a statistically significant (p <0.05) lower level of generalized
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periodontitis in the presence of practically the same level of inflammatory
periodontal disease

The study of the prevalence and structure of periodontal diseases in the
subjects was carried out taking into account the presence or absence of
somatic diseases of one or another origin (according to the data of the
questionnaire). A higher level of systemic somatic illness was detected
among inhabitants with insufficient living conditions. It also affected a
greater level of personal anxiety of the inhabitants.

The results of the survey may indicate the presence of inadequate
conditions of illumination of housing on the psychosomatic state of the
inhabitants and on the periodontal tissue. In case of a better psychosomatic
state, the level of morbidity for generalized periodontitis was less

Thus, the study of the influence of psycho-emotional stress on the course
of periodontal diseases and the further development of appropriate schemes
of rational medical treatment of periodontal diseases (generalized
periodontitis) in people with psycho-emotional stress is a promising urgent
task of therapeutic dentistry.

The conducted investigations have shown the relationship between the
prevalence of systemic diseases, the level of anxiety (reactive and
personality) and the prevalence and structure of periodontal diseases. The
higher level of personal anxiety surveyed positively correlates with the
widespread occurrence of generalized periodontitis in them.

3. Experimental substantiation the treatment of periodontal diseases

in patients with psycho-emotional stress

Among the main general etiological factors of periodontal diseases,
psychological stress also plays an important role. Clinical investigations
have shown that people who are in a state of psychological stress revealed a
greater prevalence of generalized periodontitis. The researchers concluded
that a possible negative impact of psychological stress on the state of
periodontal tissues of young people.

Considering the etiological role of the microflora, an experimental
substantiation of the antidysbiotic effect of the proposed drug composition
was important.

Aim: to determine the psychosomatic state of the inhabitants, the
influence of psychological stress on the periodontal tissue and the
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experimental substantiation of the antidysbiotic effect of the drug
composition for the neutralization of the stress state.

The purpose of the experimental study was a comparative determination
of the action on the biochemical parameters of the blood serum of the
proposed complex of adrenoblockers (zoxon + nitsergoline + sibazon)'*®
and antidisbiotic quertulin (quercetin + inulin + calcium citrate).

MATERIAL AND METHODS OF RESEARCH

In the presence of anxiety state (psychoemotional stress) in patients, for
its neutralization, a medicinal composition was proposed that included
zoxone (0.002 g 1 time per day), nicergoline (0.005 g 3 times a day),
sibazon (0.005 g 1 time a day). It was recommended to take 1-2 hours
before each session of the treatment of periodontal diseases.

To substantiate the periodontoprotective (membrane-stabilizing) effect of
this drug composition, experimental studies were performed on rats in which
adrenalin stress was modeled. It was induced by the introduction of
adrenaline and lincomycin in rats. This causes the development in
experimental animals of the inflammatory process in the periodontium
against the background of violations of lipid peroxidation processes.

For experimental studies, white rats of the Vistar line were selected:
21 animals, females, 12-13 months old and live weight 290-330 g.
Adrenalin stress was modeled with daily additions of gel with adrenaline
(0.36 mg / kg of animal weight) and the introduction of lincomycin (it was
added to drinking water) for 10 days. Experimental animals were divided
into three groups of 7 rats. The first group consisted of animals that modeled
adrenalin stress, but did not carry out drug treatment (control group). The
second (main) group consisted of animals that modeled adrenalin stress and,
on the background of this stress, they received adrenaline stress daily gel
application of the proposed drug composition with adrenergic blockers
(zoxone, nicergoline, sibazon). The third group (comparisons) were animals
that received daily quertulin gel application in the background of adrenaline
stress. The experiment lasted 10 days. Euthanasia of rats was performed on

19 Kononosa O.B. BinsiHue THHKOMHIMHA HA COCTOSHHE TAPOIOHTA Y KPBIC C aIpEHATHHOBBIM
cTpeccoM. Bicnux cmomamonoeii. 2016; 3(96): c. 26-28

20 Kononosa O.B., Bopucenko A.B, JIesuukuii A.I1. BnusiHue opanbHbIX refieid KBepTyJanHa U
a7ipeHO0I0KATOPOB Ha COCTOSHUE MAapOJOHTA Y KPbIC C aJIpeHAIMHOBBIM CTPECCOM. BicHukx
cmomamonocii. 2016; 4(97): c. 8-11
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day 11 under thiopental anesthesia (20 mg / kg) by total blood flow from the
heart.

To determine the presence of inflammatory process in the periodontium of
experimental animals in serum, the activity of catalase was determined. The
activity of urease, lysozyme, elastase and catalase was determined to
determine the effect of the proposed drug composition on the processes of
dysbiosis in serum. The blood serum was determined by the content of
malondialdehyde (MDA) and the ratio of the activity of catalase and the
content of MDA - antioxidant-prooxidant index API. According to the ratio
of relative activity of urease and lysozyme, the degree of dysbiosis
according to Levitsky was calculated Levitsky.

For histological research, the animals were carved gingival tissue, placed
in 10% neutral formalin, prepared cuts that stained with hematoxylin and
eosin.

In the second series of experimental pathogistological studies in animals,
the defect of the mandible bone was prepared. This experimental study was
conducted on 36 white rats in accordance with the Law of Ukraine “On the
Protection of Animals from Cruel Treatment” (No. 1759-VI of 15.12.2009).
Experimental pathogistological studies were carried out during modeling in
animals (rats) of adrenalin stress.

Animals were divided into three groups of 12 animals in each. The first
group consisted of 12 rats, which had a bone marrow defect that had not
been treated (control group). The rats of the second (primary) and the third
group (comparative) defect of bone tissue were loosely filled with a
suspension based on Bio-Oss. Animals of the second (main) group on the
background of adrenaline stress received daily gel treatment with proposed
blockers (zoxon + nitrogolin + sibazon). Duration of administration of these
drugs was 10 days. Animals of the third group (comparisons) did not
conduct drug therapy for adrenalin stress.

In each group, on the 10 th and 30 th day of the experiment, euthanasia
of 6 animals was performed by total bloodletting from the heart under

21 JleBunkuii A.I1., Makapenko A.I1, lensra O.B. DxciepruMeHTaIbHBIE METO bl UCCIICIOBAHUS
CTUMYJISITOPOB OCTEOreHe3a: Meroauueckue ykazanusa. Kues: '@LL; 2005. 50 c., JleBunkuit A.I1,
Makapenko A.I1, CenuBanckast M.A. depMeHTaTUBHBIN METOJ OIpeiesIeHus AncOn03a MOJI0CTH
pTa s CKpUHUHTA MpO- U MpeOMOTUKOB: MeTol. pekomeHnanuu. Kues: I'®LL; 2005. 22 c.,
Jleunkuit A.Il, lensra O.B, Makapenko A.Il. buoxumuueckue Mapkepbl BOCHAJICHUS TKaHEH
poroBoil nosioctu. Metoaudeckue pekomenaauuu. Oxaecca; 2010. 16 c.
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thiopental anesthesia, 20 mg / kg. Allocated bone tissue in the zone of bone
defect.

The resulting bone tissue of the jaws was subjected to decalcification,
poured into paraffin and stained with hematoxylin and eosin according to the
standard procedure??,

The results were processed using standard statistical methods?*.

RESULTS
3.1. Biochemical investigations

To reduce the negative influence of psycho-emotional stress on the
patient's organism, a range of medicines was proposed: zoxone (0.002 g 1
time per day), nicergoline (0.005 g 3 times a day), sibazon (0.005 g 1 time
per day). This complex of medication preparations was recommended for
patients to receive before each session of dental treatment.

For the experimental research, the model of adrenalin stress was chosen.
When evaluated it was shown that the introduction of adrenaline and
lincomycin causes in the serum of blood reduces the activity of catalase and
the content of total cholesterol, which increases with adrenalin stress.
Introduction of lincomycin against the background of adrenalin stress causes
a decrease in the activity of lysozyme, an increase in the degree of dysbiosis
and the activity of the marker of inflammation of the elastase.

The analysis of the blood of experimental animals (Table 5) showed that
In rats with adrenaline stress in the background of dysbiosis in the blood, the
content of leukocytes is significantly increased, but the proportion of
monocytes is reduced by almost 2 times. The content of neutrophils and
lymphocytes does not change significantly.

In rats with adrenaline stress, an increase in glucose levels (to 7.46 +
0.3 mmol / 1), threeglycerides (to 1.42 £ 0.1 mmol / 1) and cholesterol (to
1.56 = 0.08 mmol / 1) was revealed. Administration of gel with adrenergic
blockers in the rats of the main group causes a certain decrease in these
parameters: glucose up to 7.63 £ 0.41 mmol / 1, threeglycerides up to 1.25 +
0.37 mmol / 1 and cholesterol up to 1.85 0, 11 mmol / 1. In animals of the
control group there was a similar decrease in these parameters: glucose to

22 Mepxkynos I'.A. Kypc natorucronornueckoit texuuku. Jlennnrpan: Meaununa; 1969. 424 c.

23 Capxkucos J[.C. Mukpockonnueckasi Texauka. Mocksa: Menuiuna; 1996. 544 c.

24 Mirnep O.I1., Boporerko 10.B, Bracos B.B. O6po6ieHHs KIHMHUX i eKCIIepHMEHTAIBHAX
naaux y meauiuai. Kuis: Buma mkona; 2003. 350 c.
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7.15 £ 0.22 mmol / 1, threeglycerides - to 1.03 £ 0.09 mmol / | and
cholesterol - to 1.90 + 0.05 mmol /1.

Table 5
Indicators of the leukocyte formula of experimental animals
M=+m,n=7)
Animal Leucocytes Neutrophil Lymphocytes Monocytes
groups (x10°/1 (%) (%) (%)
Control 12,1+0,3 28,0+0,7 65,0£1,5 4,6+0,2
12,3+0,7 27,6+£2.0 67,6+4,6 3,0+0,7
The main p>0,5 p>0,5 p>0,3 p<0.05
p:>0.05 p>0,5 p>0,5 p:>0,3
Comparison 144£1 4 27242.0 68,6+3,7 2,6+0,6
p<0.05 p>0,3 p>0,2 p<0,01

In rats with adrenaline stress, an increase in the marker of microbial
contamination of urease (to 1.40 = 0.14 nkat / 1), a decrease in the level of
protection — lysozyme (up to 63 + 3 units / 1) and an increase in the level of
dysbiosis to 1.81 + 0.22 units (Table 6). Gel applications with blockers
reduce the urease activity to 0.66 = 0.21 nk / 1 and increase lysozyme levels
to 73 + 6 units / 1. This leads to a significant reduction in the degree of
dysbiosis — to 0.74 + 0.20 units. A similar improvement in these parameters
was observed in the control group: decrease of urease activity to 1.47 +
0.43 ncat / | and increase of lysozyme level to 73 &+ 5 units / 1. The degree of
dysbiosis decreased to 1.63 £ 0.18 units. Thus, application of gel with
adrenoblockers is significantly better (p <0.05) improving the biochemical
parameters of dysbiosis.

Table 6
The activity of urease, lysozyme and degree of dysbiosis
in the gums of rats with experimental periodontitis (M £ m, n = 7)

i Urease Lysozyme, Degree
Animal groups (n-cat / kg) (unit / kg) of dysbiosis
Control 1,40+0,14 63+3 1,81+0,22
73+6
The main 0,6610;(2) 101;>O,5 p>0.5 O,74i0,>2(§) éo>0,3
p1~V. p>0,5 p1~Y,
. 7345
Comparison 1,47+0,43 p<0.05 p>03 1,63+0,18 p>0,2

180



The development of adrenaline stress causes in animal’s changes in
inflammation (elastase) and peroxidation (malonic dialdehyde — MDA) in
animals. In particular, the level of elastase increases to 138 = 10,4 micron-
cat / 1, and the MDA content rises to 1,06 = 0,06 mmol / 1. (Table 7). Gel
applications with adrenoblockers result in animals of the 2nd group to a
significant decrease in these parameters: elastase to 112.4 + 12.0 micron-
cat/ 1 and the MDA content to 0.90 = 0.02 mmol / 1. Applications of
quertulin give a more pronounced anti-inflammatory effect, reducing the
activity of elastase to 99.7 + 8.9 u-kat / | and slightly affect the processes of
peroxidation, reducing the content of MDA to 1.01 = 0.04 mmol / 1. The
obtained results indicate that gels with adrenoblockers have anti-
inflammatory effects at the level of quertulin and significantly normalize the
processes of lipid peroxidation.

Table 7
The level of biochemical markers of inflammation
in the serum of blood of experimental animals (M £+ m, n=7)

Animal groups MDA (mmol /1) Elastase (p-cat/ I)
Control 1,06+0,06 138+10,4
0,90+0,02 112,4+12,0
The main p>0.05 p<0.05
p1<0.05 p1<005
Comparison 1,01+0,04 99,7+8,9
p<0.05 p<0,01

In the case of the development of adrenaline stress in animals of the 1st
group significantly lower other indicators; the activity of catalase decreases
to 0.22 + 0.02 mA /I and the API index decreases to 2.07 = 0.17 units.
(Table 8). Application of gel with blockers in animals in group 2 increases
the activity of catalase to 0.30 £ 0.01 mA / | and the API to 3.33 +
0.21 units. Applications of quertulin gel in animals of the 3rd group of
comparison increase the activity of catalase to 0.37 £ 0.03 mA / 1 and the
API to 3.66 = 0.25 units. This indicates the ability of both investigating
drugs to positively affect the antioxidant status of the organism.
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Table 8
The level of biochemical parameters of lipid peroxidation processes
in serum of experimental animals (M £+ m, n="7)

Animal groups Catalase (pn-cat/|1) API
Control 0,22+0,02 2,07+0,17
0,30+0,01 3,33+0,21
The main p>0,3 p>0,1
p1>0,2 p1>005
Comparison 0,37+0,03 3,66+0,25
p<0.05 p<0.05

The determination of gyaluronic acid content in the gingiva and the
degree of resorption of the alveolar bone (Table 9) showed that in rats with
adrenaline stress and experimental periodontitis, the content of hyaluronic
acid only tends to decrease (p> 0.05). At the same time, the degree of the
alveolar bone resorption is significantly increasing. Applications to the
mucous membrane of the mouth of the proposed drug composition do not
affect the processes of resorption of the alveolar bone.

The obtained results indicate that gels with adrenoblockers have anti-
inflammatory effects at the level of quertulin and greatly improve the
biochemical parameters of dysbiosis.

This testifies to the ability of the investigational drugs proposed to
positively effect the disturbed psychosomatic state of the organism, which is
promising in the case of their clinical application in the complex treatment
of patients with generalized periodontitis in the presence of psychosomatic
stress in them.

Table 9
The content of hyaluronic acid in the gingiva and the degree
of resorption of the alveolar process of rats with experimental
periodontitis (M =+ m, n = 8)

Animal groups Hyaluronic acid (mg / kg) Degree of resorption (%)
Control 679,8+50,9 32,1+1,2
633,3+50,6 272+1,2
The main p>0,3 p<0.05
p1>0,5 p1<005
Comparison 617,3£52,1 34,7+2,1
p>0,2 p<0.05
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Experimental studies have shown that the drug composition of adrenergic
blockers produces anti-inflammatory and antidysbiotic effects (more
pronounced than applications for the preparation of the comparison of
quertulin). This indicates the positive effect of the proposed drug
combination on the dystrophic-inflammatory process in periodontal tissues.
Thus, application of a gel with adrenoblockers produces an anti-
inflammatory effect, but more definitely normalizes the processes of
peroxidation of lipids.

The performed experimental studies indicate that the proposed
combination of adrenoblockers produces antidisbiotic and antioxidant
effects (more pronounced than applications of quertulin) and anti-
inflammatory effects at the level of the drug comparison of quercetin. This
indicates the positive effect of the proposed drug combination on the
processes of lipid peroxidation and, accordingly, on the state of cell
membranes.

In the complex treatment of patients with generalized periodontitis should
take into account the existing violations of certain parts of his pathogenesis.
In particular, for today, the presence of psychosomatic stresses in patients is
important. These manifestations should be suppressed during complex
treatment. The proposed drug composition allows to reduce the negative
manifestations of stress.

3.2. Histopathological investigation

In the gums of rats of the 1st group (control) pathological changes in the
gums were not revealed. In the gingival epithelium only the phenomena of
apoptosis were detected, and in the gingival proper connective tissue a slight
diffuse infiltration with lymphocytes and plasmacytes (Fig. 1, 2).

In rats of the 3rd group, which modeled adrenalin stress in the epithelium,
acanthosis was observed with the phenomena of vacuolic degeneration of
epithelial cells. In gingival proper connective tissue there are expressed
lymphocytic-plazmocytic infiltration and edema of the basic substance.
Locally infiltration of the subepithelial layer by eosinophils is detected (Fig. 3).
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Fig. 1. Photomicrograph of the gingiva of the 1st group (control)
rats. Hyperkeratosis of the epithelium, insignificant
lymphocytic-plazmocytic infiltrate

Fig. 2. Photomicrograph of the gingiva of the 1st group (control)
rats. Hyperkeratosis of the epithelium, insignificant
lymphocytic-plazmocytic infiltrate
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Fig. 3. Photomicrograph of the gingiva of the 2 nd group (dyshbiosis)
rats. Hyperkeratosis, acantosis of the epithelium. Diffuse
lymphocytic-plazmocytic infiltrate, edema of connective tissue

Applications to the gingival mucosa gel with adrenoblockers in animals of
the 2nd group also significantly reduce the epithelial damage and reduce the
number of lymphocytes and plasmacytes in the gingival proper connective
tissue (Fig. 4). Gingiva enough quickly restored practically to the level of
animals in the control group without stress.

Fig. 4. Photomicrograph of the gingiva of the 3rd group group
(dysbiosis + adrenoblockers) rats. Hyperkeratosis, acantosis of the
epithelium. Insignificant lymphocytic-plazmocytic infiltrate
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The presented results of the histological study to a certain extent confirm
the results of biochemical studies of gums in rats receiving adrenaline and
adrenoblockers.

In the complex treatment of patients with generalized periodontitis should
take into account the existing violations of certain parts of his pathogenesis.
In particular, for today, the presence of psychosomatic stresses in patients is
important. These manifestations should be suppressed during complex
treatment. The proposed drug composition allows to reduce the negative
manifestations of stress. Experimental biochemical and pathologist studies
have shown that this composition also produces anti-dysbiotic, anti-
inflammatory and antioxidant effects, which indirectly indicates its
membrane-stabilizing periodontioprotective properties. A similar effect of
the drug composition will increase the effectiveness of its clinical
application in the complex treatment of patients with generalized
periodontitis.

In the second series of histopathological investigation of animals, the
defect of the mandible bone was prepared.

Fig. 5. Photomicrograph of the alveolar bone of the first group rats,
the 10th day. Marked areas of destruction of basophilic zone and
homogenization of bone plates

186



In rats of the first group (with a bone effect, without general treatment,
10 days) in the preparation small fragments of bone tissue that have undergone
necrotic changes are determined. Bone tissue undergoes partial resorption with
the formation of voids. After 30 days, marked bone fragments are surrounded
by newly formed connective tissue. This indicates the beginning of
regeneration of bone tissue by replacing the defect with fibrous tissue (Fig. 5).

In rats of the third group (comparison), 10 days later marked small
fragments of bone tissue that were exposed to necrotic changes. Part of the
bone plates undergoes resorption. Marked morphological signs of
degeneration of osteocytes (Fig. 6). After 30 days, accumulation of finely
divided basophilic material, hemolysis blood and fibrin clots is noted
(Fig. 7). Thus, 30 days after the formation of an experimental defect, signs
of repair and bone formation are practically absent.

Fig. 6. Photomicrograph of the alveolar bone of the first group rats,
the 10th day. The individual fragments of bone tissue, areas of
basophilia of bone plates were noted

In the animals of the second group, which was treated with drug therapy

for adrenalin stress 10 days after the defect was also marked destruction and
resorption of bone plates. At the same time were revealed the less
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pronounced resorption of fragments of bone tissue, signs of insignificant
formation of connective tissue formations (Fig. 8).

O ot

Fig. 7. Photomicrograph of the alveolar bone of the third group animals
with adrenaline stress, 30 days. Marked lysis of bone plates surrounded
by a fibrous tissue that is infused with blood

Fig. 8. Photomicrograph of the alveolar bone of the second group of
animals with adrenaline stress, 10 days. Marked areas of focal
destruction of bone plates, small concentrations of basophilic matter
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30 days after the formation of an experimental defect in the second group
of animals there are signs of repair. The formation of dense unformed
connective tissue around bone fragments with active osteoblasts (Fig. 9) was
noted. The formation of sections of well-vascularized cartilaginous bone
tissue was marked on separate areas (Fig. 10)

Fig. 9. Photomicrograph of the alveolar bone of the second group
of animals with adrenaline stress, 30 days. Marked signs of formation
of unformed bone tissue with osteocytes, insignificant bisophilia

Fig. 10. Photomicrograph of the alveolar bone of the second group
of animals with adrenaline stress, 30 days. Marked areas
of well-vascularized bone tissue
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The conducted histopathological investigation showed that 10 days after
the formation of an experimental defect in the mandible bones in all groups
of animals marked varying degrees of destruction of bone plates,
accumulation of basophilic substance, infiltration of connective tissue
structures. After 30 days in animals of the first and third groups marked
weakly expressed phenomena of restoration of bone elements with dense
fibrous tissue. Animals of the third group with medicinal treatment of
adrenalin stress also noted signs of bone formation. The obtained data give
some grounds for further application of the proposed composition of
medicinal preparations in the complex treatment of patients with generalized
periodontitis.

SUMMARY

The article is devoted a relationship between psychosocial stress and
periodontal diseases, including generalized periodontitis. This relationship
must be considered in the case of complex treatment of periodontal diseases.
Analysis of the literature shows that such treatment cannot be fully spent.

More than half of respondents — 204 (58.29%) have insufficient levels of
natural insolation. Poor conditions of insolation premises increase the level
of personal anxiety of inhabitants. Poor conditions of natural light also affect
the level of population morbidity. This leads to the high prevalence of
periodontal disease, especially generalized periodontitis among these
residents. A high level of personal anxiety — 50.64+3.58 leads to a
significant increase in the prevalence of periodontal diseases — 95.09+6.7%,
especially generalized periodontitis — 88.72+6.5%.

Experimental studies have shown that gel adrenoblockers decreases the
urease activity, increase lysozyme levels and this leads to a significant
reduction in the degree of dysbiosis. Oral application of the gel with
adrenoblocators made an antidysbiotic effect after the modeling of
adrenaline stress by administering animals to adrenalin and lincomycin.

To substantiate the effectiveness of the proposed complex of
adrenoblockers for the treatment of periodontal diseases, an experimental
animal study was conducted. Adrenalin stress was modeled in rats by oral
administration of gel with adrenaline at a dose of 0.36 mg / kg for 10 days.
Lincomycin was taken with drinking water at a dose of 60 mg / kg. The
animals formed a defect in the mandible bone, which was filled with the
drug Bio-Oss. The gel of adrenoblockers (zoxon + nicergolin and sibazon)
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was administered by application at a dose of 0.6 mg / kg. Histological bone
studies were performed in 10 and 30 days using hematoxylin and eosin.

The conducted experimental studies have shown that the development of
adrenaline stress inhibits regeneration of the mandible bone. The
applications of adrenoblockers stimulate the regeneration of the
experimental defect of the mandible bone.

So the gel of adrenoblockers (zoxon + nicergolin and sibazon) may be
recommended for the treatment of patients with chronic periodontitis and
psychosocial stress.
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SKCIEPUMEHTAJILHASI TOKCUUECKASI KYIIPU3OHOBASI
MOJIEJb JEMUEJUHU3ALIMM IN VIVO U IN VITRO
KAK UHCTPYMEHT JJ151 U3YYEHUS MATOTEHE3A
ITOM MATOJIOTMU U TIOUCKA CPEJCTB
C PEMUEJIMHA3BUPYIOINM JTEWCTBUEM (OB30P JAHHBIX
JIATEPATYPBI 1 COBCTBEHHBIX UCCJIEIOBAHMIN)

JlaOynen U. .
BBEJAEHUE
N3BecTHO, 4YTO paccessHHBIA CKJIEpo3 — OAHO U3 Haubolee
pacrpocTpaHEHHbIX POTPECCUPYIOIIX JIEeMUEITUHU3UPYIOITX

3a0oneBaHuil  1eHTpasibHOM  HepBHOW  cuctembl (IJHC), xortopoe
COIIPOBOKJIACTCS PA3BUTHUEM JBUTATEIbHBIX, SMOLMOH aJIbHBIX, CECHCOPHBIX,
BETeTATUBHBIX M KOTHUTHUBHBIX HAPYIICHUIT . JTO 3a60JIeBaHNE PA3BUBACTCS
NPEUMYILECTBEHHO Yy JIIOJIed TPYAOCIOCOOHOro Bo3pacta (B OCHOBHOM
MOJIO/IBIX), IPUBOS K UX MHBAIUU3AIIUH, YTO UMEET OOJIBIIOE COIUATBHO-
DKOHOMHUYECKOE 3HAYCHHUE.

OCHOBHBIM naToMOp(OIOTUUECKUM MPOSIBJICHUEM npu
JEMUETUHUZUPYIOMX 3a00JICBAHUSX SIBISIETCS Pa3pylicHUE MHUEIMHOBOMN
000JI0OYKM HEPBHBIX BOJIOKOH. I[loaTOMy wuccleioBaHME MEXaHU3MOB
pa3BUTHUSL JIEMUEIUHU3AUUM M TMOUCK MEJIUKAMEHTO3HBIX CPEACTB C
pPEMUETUHUBUPYIONMM 3(PGEKTOM MPeACTaBIsAeTCs aKTyaJlbHOW 3amadeit
COoBpeMeHHOM HeBpojoruu. OIHUMH U3 TMAaTOTEHETUYECKUX (HAKTOPOB
MOBPEXKJECHUN HEPBHBIX KIETOK MPH JEMHUEIUHUZUPYIOIIEH MNaTOJIOTUH
CUMTAIOT OKCUJATUBHBIA CTPECC U HeﬁpOBocnaneHHez.TaK, II0Ka3aHO, YTO
KJIETKM MHKPOTJIMA U Makpodaru TOJIOBHOTO MO3ra MNPOAYIUPYIOT
CBOOOIHBIE PAIUKAJIbI, AKTUBHBIE (POPMBI KUCIIOPO/Ia U MPOBOCIATUTEIbHbIC

! Mimesiko E.C., Ilynsra O.]1., BoGpuk H.B. Ta iir. PoscistHuii ckiepos: [o6abHi mepereKTHBH.
Yxp. meo. uaconuc.2014. T. 101. Ne3. C. 84-87; Herpuu T.1., Copokin b.B., €Tymenko C.K. Bin
BIPOTITHOI TIATHOCTUKA 10 e(PeKTUBHOI Teparii po3cistHoro ckinepos. Midxcnap. Hespon. sicypn. 2012.
T. 3 (49). C.152-158; Coxonosa JI.U., Cenuxanosa M.M. CpaBHUTENbHBIN aHATH3 3(PPEeKTUBHOCTH
TdhepeHInPOBAHHOTO JICYSHUSI PACCESIHHOTO CKIIEPO3a Y NAIlMEHTOB Pa3HOro Bo3pacrta. 30ipH.
Hayk. mpamsb criB po6. HMATIO im. ILJI. lynuxka. 2014. T. 23. Ne2. C.289-298; Uynpuna [".M.
Poscistauii  ckinepos: KUlHIKO-aTOreHETHYH1 XapakTepUCTHKM Ta TEPAalneBTUYHI MITXOAU 3
ypaxyBaHHsAM KoMopOinHocTl. [uc. n-pa men. nayk. Kuis, 2017. 409 ¢

? [luBueBa T.A. MexaHH3MBI JeMHCIMHU3ALUH MIPH pacCessHHOM cKiiepose. Hetipogusuonoaus.
2009. T.41. Ne5. C. 429-437.
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UTOKUHBI (pakTop Hekposa omyxosei-a (TNF-a), uarepdepon-y (IFN-vy),
unrepineiikun  (IL)-1B)). Kpome yka3aHHBIX KJIETOK, HCTOYHUKOM
POBOCTIAIMTEIHPHBIX ITUTOKHHOB TPU HEHPOBOCTIAJICHUNU MOTYT OBIThH
T-muMOLHUTEL, KOTOPbIE HHPHIBTPUPYIOT TOIOBHON MO3T".

N3ydenne poiv yKa3aHHBIX BBINIE KJIETOYHBIX ()aKTOPOB MPH Pa3BUTUH
JEMHUETUHU3UPYIOLIEH MaTOJOTMH, a TaKXKe MX U3MEHEHHH TO0J| BIUSHUEM
HEUPOMPOTEKTOPHBIX CPEJCTB BO3MOXKHO MPHU UCIOJb30BAHUU aJIEKBATHBIX
AKCNEPUMEHTAJIBHBIX MOJIEIICH 3TOU MATOJIOTUH.

1. IToaxoabl K MHAYKIMH e MHeJTHHU3AIUM iN VIVO

W3 naHHBIX JUTEpaTyphl HM3BECTHBI HECKOJBKO HKCIEPUMEHTAIbHBIX
MOJIXOJIOB K MHIYKIIMH JCMHUCIMHUA3AIMH IN VIVO, B YaCTHOCTH, 3TO MOJICIb
AKCIEPUMEHTAIBHOTO aJlJIepruueckoro Huedaromuenuta (9AD), Bupyc- u
TOKCHH-MHAYLUPOBaHHbIE Momenn. Tak, Momenb DAD B OCHOBHOM
BOCIIPOU3BOAUTCS MyTEM BBEJICHHS >KMBOTHBIM HHIIE(HATUTOICHHON cMecu
(3MyABCUST TOJOBHOTO WJIM CIMHHOTO MO3Ta B3pPOCHBIX KPBIC U TOJHBINA
agptoBaHT @peiiHaa) W OpUMEHSETCA Ui W3Y4YeHUsS ayTOUMMYHHBIX
MEXaHHU3MOB pa3BUTHSA CMHETHHHA3AIIN . C MTOMOIIBIO
BUPYCUHTYIIUPOBAHHBIX u TOKCHH-UHAYIITUPOBAHHBIX Mozeen
JEMHUEIUHU3AIMNA MOXKHO HU3y4aTh €€ HWH(PEKIMOHHYI0 M TOKCHUYECKYIO
npupoxy’. Tak, Moaenb MbIIMHOTO 3Hiedanomuenuta Teitnopa
peayCMaTPUBACT UHBEKIIUU OJHOIETIOYHON PUOOHYKIEUHOBOW KUCIIOTHI B
[MHC, B pe3yabTare 4Yero MNPOUCXOJAUT HMYHOOIOCPEIOBAaHHAsI THOEIh
OJINTOJICHAPOLMTOB. MojenupoBanue TUOEIU  OJUTOJCHIPOLUTOB C
MIOMOIIIBIO JIOKAJIBHOTO BBEJACHUS TOKCHMHOB OPOMHCTBHIM OSTHAWN WA
JU30JICLIUTUH  TO3BOJISIET  BOCHPOM3BECTH  JIEMUEIMHU3ALUIO B
onpeaeneHHbIx yuactkax [[HC.

% Praet J., Guglielmetti C., Berneman Z. et al. Cellular and molecular neuropathology of the
cuprizone mouse model: Clinical relevance for multiple sclerosis. J. Neubiorev. 2014. Vol. 47,
P. 485-505. doi: 10.1016/j.neubiorev.2014.10.004.

* Denic A., Johnsonb A. J., Bieber A. J. et al. The relevance of animal models in multiple
sclerosis research. Pathophysiology.2011. VVol.18. P. 21-29. doi: 10.1016/j.pathophys.2010.04.004

> IMizuesa T.A. MophodyHKI[OHATEHHIT CTAH TTAMBHAX KITHH MPH eKCIIePUMEHTATbHUX
BILIMBaX, 110 IHAYKYIOTh HelpoaereHepaitio: Juc. n-pa. 6ion. mayk. Kuis, 2010. 328 ¢; [Tumbantok
B.L., Kacsnenko FO.A. Oco6nuBoCTi MOIENNIOBAHHS Ta TEpe0iry eKCIIEpUMEHTATBHOTO aJlePTiaHOIO
ennedanomieniry. Yxp. netipoxip. scypr. 2005. Nel. C.45-50.

® Denic A., Johnsonb A. J., Bieber A. J. et al. The relevance of animal models in multiple
sclerosis research. Pathophysiology. 2011. Vol.18. P.21-29. doi: 10.1016/j.pathophys.2010.04.004
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Cpenu YKa3aHHBIX BBIILIE AKCIEPUMEHTATbHBIX MoJenen
JeMHUENMHU3AIMK 1IN VIVO TpUBICKAaeT BHUMAaHUE  TOKCHYECKas
KYIIPU30HOBasE MOJENb 3TOM IMATOJIOTMU. M3BECTHO, YTO HEUPOTOKCHH
KYIpU30H [0MC (IIMKJIOT€KCAHOH)-OKCAIUTUIPA30H]| — OSTO MEIHbIN
X€JaTop, KOTOPBId IpPU NEPOPAJTBbHOM  HCIOJIB30BAHUHM IEPBUYHO
u30UpaTeNbHO MOBPEXKAACT MeIbCcoJepKalme (EepMEHTh MUTOXOHJPHUI
3pENbIX  OJUIOJEHAPOLUTOB (B YAaCTHOCTH,  LIUTOXPOMOKCHJIA3Y,
MOHOAaMHHOOKCHJIa3y) M BBI3BIBAET KX aroNTo3; B TOJIOBHOM MO3r€
HaOmoaeTcss  paHHsAsA W BBIp@KEHHAsh  CyNpeccuss  JKCIPECCUU
MuenuHacconuupoBaHHoro rinukonporenHa (MAG) mRNA, ¢ ero panHei
notepeii’. TIpy 5TOM TOBPEKJICHHE MUEIMHA HE HOCHT AyTOMMMYHHOTO
xapakrepa. Kak pesynbrar, HaOmonaercsd AEMHUEIMHU3ALMS aKCOHOB
HEWPOHOB W JIBUTATEIbHbIE HapylieHUs. KpoMme TOro, y >KMBOTHBIX MOCIIE
yIOTPEOJICHUs KYNPU30HA B TOJIOBHOM MO3I€ MPOUCXOJIUT aKTUBALUS
MUKPOTJIMU C YCUJICHHEM MPOIYKIIMHA IPOBOCHAIUTENbHBIX ITUTOKHMHOB
(TNF-o. 1 IFN-y) u pasBuBaeTcsi OKCHAATUBHBIN cTpecc’. TloBpexaeHus B
TOJJOBHOM MO3r€ HE SBJISIIOTCS MEPUBEHO3HBIMHU, a MH(UIBTPAT B 30HE
NOBPEXKACHUSI  MPEUMYIIECTBEHHO  BKJIIOYAET  KJIETKM  MUKPOLJIHH,
Makpodaru 1, B MEHbIILICH CTEICHH, T-JIHM(bouHTHg.

[Tyrem w3MeHEHUs J03bI Kympu3oHA IN VIVO W HCIONH30BAHUS MBIIICH
ONpENENCHHOW  JIMHWUM, T[OoJa M  BO3pacTa MOXHO  IIOJIy4UTh

" Acs P., Kalman B. Pathogenesis of multiple sclerosis: what can we learn from the cuprizone
model. Methods Mol Biol. 2012. Vol. 900. P. 403-31. doi: 10.1007/978-1-60761-720-4-20; Gudi
V., Gingele S., Skripuletz Th. Et. al. Glial response during cuprizon-induced de- and remyelination
in the CNS: lessons learned. Front Cell Neurosci. 2014. 8 (Article 73). 24 p. DOI:
10.3389/fncel.2014.00073, Praet J., Guglielmetti C., Berneman Z. et. al. Cellular and molecular
neuropathology of the cuprizone mouse model: Clinical relevance for multiple sclerosis.
J. Neubiorev. 2014. Vol. 47. P. 485-505. DOI: 10.1016/j.neubiorev.2014.10.004.

8 Acs P., Kalman B. Pathogenesis of multiple sclerosis: what can we learn from the cuprizone
model. Methods Mol Biol. 2012. Vol. 900. P. 403-31. doi: 10.1007/978-1-60761-720-4-20; Praet J.,
Guglielmetti C., Berneman Z. et. al. Cellular and molecular neuropathology of the cuprizone mouse
model: Clinical relevance for multiple sclerosis. J. Neubiorev. 2014. Vol. 47. P. 485-505. DOI:
10.1016/j.neubiorev.2014.10.004.

%Acs P., Kalman B. Pathogenesis of multiple sclerosis: what can we learn from the cuprizone
model. Methods Mol Biol. 2012. Vol. 900. P. 403-31. DOI: 10.1007/978-1-60761-720-4-20; Praet
J., Guglielmetti C., Berneman Z. et. al. Cellular and molecular neuropathology of the cuprizone
mouse model: Clinical relevance for multiple sclerosis. J. Neubiorev. 2014. Vol. 47. P. 485-505.
DOI: 10.1016/j.neubiorev.2014.10.004., Serra-de-Oliveira N., Boilesen S.N., Prado de Franga
Carvalho C. et al. Behavioural changes observed in demyelination model shares similarities with
white matter abnormalities in humans. Behav Brain Res. 2015. Vol. 287. P.265-275. DOI:
10.1016/j.bbr.2015.03.038.
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JEMUETUHU3UPYIOLE TOBPEXK ACHUS COOTBETCTBYIOIIMX YYaCTKOB IT'OJIOBHOTO
Mo3ra (MO30JIHCTOE TENo, MO3XKEUOK, TMITOKaMIl, kopa)™. Kpome Toro,
U3MEHSISL JUIMTEIbHOCTh NpueMa Kyrnpu3oHa (ot 3—6 Henenb A0 12 Henenp)
MOXHO BOCHPOU3BECTH OCTPYIO WU XPOHUUYECKYIO JEMHUEIMHU3AIUIO
TOJIOBHOTO MO3ra, a TaK)KE€ PEMUEIMHU3BALNI0, KOTOpask MPOUCXOAUT MOCIE
3aBepIICHHS [IPUEMA dTOr0 HeHPOTOKCHHA . YCHIICHHE AeMUCIMHU3ALHH 1
YIUIMHEHUE JUIMTEIbHOCTH MEPUOAA PEMHUEIMHU3AUNU MOXKHA JOCTUYb,
WCIIONB3ysl KYIPH30H BMECTE C pamaMHIMHOM™. VIMEHHO [OSTOMY
KYIIPU30HOBasE MOJENb SIBISIETCS BaXHOW Ui HCCieAOBaHUS (PaKTOPOB,
KOTOpBIE BIUSIOT KAaK HAa JIEMUEIWHU3ALWI0, TaK U PEMUEIMHU3ALMUIO B
ctpykrypax IIHC. Dra Mozenp Takke HAaeT BO3MOXHOCTh HCCIEAOBATH
MEXaHU3MbI JEMHUEIMHU3AIMN B CIIMHHOM MO3re, KOTOPasi MOKET BO3HUKATh
HE3aBHCHUMO OT MOBPEYICHHUI TOIOBHOTO MO3Ta ™.

[To maHHBIM psifia cciieIoBaTEIIeH MaTOJOTUIECKUE U3MEHEHMS B HEPBHOM
CUCTEME Y J>KMBOTHBIX C KYIPHU30HOBOW MOJICIBIO JIEMHUEIMHU3ALNU
HallOMUHAIOT HEKOTOPBIC MPOSBICHUS JEMHUEITUHUZUPYIOIICH MaTOJIOTHU Y
yenoBeka (B YACTHOCTH, paccesHHbIH ckiepo3)'’. TTo MHEHHIO aBTOpOB,
KYIpU30HOBasE  MOJIeJIb  MOXET ObITh €I OJHUM  BapUaAHTOM
AKCIEPUMEHTAIBHBIX MOJCJICH 1J1S U3yUYECHUSI MEXaHU3MOB JIEMU EJTMHU3AIUH.

B nmabGopatopuu »skcrnepuMeHTalbHOTO MojenupoBaHusi HWMHcTUTyTa
reHeTn4yeckol u perenepatuBHoil MmeauunHel (UI'PM) BriepBoie B Ykpaune

1% Doucette, Jiao R., Nazarali A.J. Age-related and cuprizone-induced changes in myelin and
transcription factor gene expression and in oligodendrocyte cell densities in the rostral corpus
callosum of mice. Cell Mol Neurobiol. 2010. Vol. 30. P. 607—629. DOI:10.1007/s10571-009-9486-
z, Kipp M., Clarner T. Dang J. et al. The cuprizone animal model; new insights into an old story.
Acta neuropathol. 2009. Vol. 118. P. 723-736. DOI: 10.1007/s00401-009-0591-3; Zhen W., Liu
A., Lu J. et al. Wang J. An alternative cuprizone-induced demyelination and remyelination mouse
model. ASN Neuro July-August. 2017. P. 1-9. DOI:10.1177/1759091417725174.

1 Kipp M., Clarner T. Dang J. et al. The cuprizone animal model; new insights into an old story.
Acta neuropathol. 2009. Vol. 118. P. 723-736. DOI: 10.1007/s00401-009-0591-3.

12 sachs H. Y., Bercury K. K., Popescu D. C. et al. A new model of cuprizone-mediated
derrg/elination/remyeIinatio. ASN Neuro. 2014. P.1-16. DOI:10.1177/1759091414551955.

3 Herder V., Hansmann F., Stangel M. Et al. Lack of cuprizone-induced demyelination in the
murine spinal cord despite oligodendroglial alterations substantiates the concept of site-specific
susceptibilities of the central neurons system. Neuropathol Appl Neurobiol. 2011. Vol.37. P. 676—
684. DOI: 10.1111/j.1365-2990.2011.01168. x.

14 Lucchinetto C., Bruck W., Parisi J. Et al. Heterogeneity of multiple sclerosis lesions:
implications for the pathogenesis of demyelination. Ann Neurol. 2000. VVol.55. P. 458-468; Serra-
de-Oliveira N., Boilesen S.N., Prado de Franga Carvalho C. et al. Behavioural changes observed in
demyelination model shares similarities with white matter abnormalities in humans. Behav Brain
Res. 2015. Vol. 287. P.265-275. DOI: 10.1016/j.bbr.2015.03.038.
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ObUTa BOCHPOM3BEACHA KYNPHU30HOBAS MOJCIb JACMHUEIMHU3AIMMHU IN VIVO.
OtpaboTKy ATON MOJEIN MPOBOAWIN Ha MBIMAX pa3HbIX JuHUMA (129/Sv,
FVB/N, C57Bl/6), mona u Bo3pacta (3—17 mMecsueB). [Ipu BBemeHuu
HEUPOTOKCHHA KYITPU30HA U TECTUPYEMBIX OMOJIOTUUYECKU aKTUBHBIX BEIIECTB
NPUMEHSUIA pa3Hble CXeMbl (71032 BEHIECTB, JIUTEIBHOCTH BBEJCHHS).
Hcnonb30BaHWE TaKUX MOJIXOJ0B B AKCIIEPUMEHTAIbHBIX MCCIEIOBAHUIX B
tedeHue 2014-2018 roaoB /a0 HaM BO3MOXHOCTH MOJIYYUTh CIEAYIOIIE
HOBBIE PE3YJIbTATHI:

1. Ilpu BoCHpoM3BENEHUU KYNMPU30HOBOW MOJIENIN AEMHUEIUHU3ALNN Ha
MOJIOJIBIX MBIIIAX Pa3HBIX JIMHUM W 1oJia ObUTM OMNpeiesieHbl Hanbosee u
HAaUMEHEe YYBCTBUTEIbHBIE JIMHUU MBIIIEH K TOKCHYECKOMY BIUSHUIO
Ky[IPH30HA HA HEPBHBIC KICTKH , YTO MO3BONMIO HAM B JajbHEHIIEM
MCCJIEIOBAaTh 3HAYCHUE TEHETUUYECKUX U TeHACPHBIX (PaKTOPOB JJIsI PA3BUTUS
ATOM MATOJIOTUH.

2. YCTaHOBJIEH HE TOJBKO JAeMUETUHU3UpYOUMH 3¢dexT, HO U
TOKCHUYECKOE JIeMCTBHE KyINpU3oHa Ha CTpYKTypy HedponoB IHHC (kxopa
TOJIOBHOTO MO3ra, KJIeTKH [lypkuHbE MO3KE€uKa, MOSCHUYHBIN OTHaen
CIIMHHOTO MO3ra) MOJOIBIX MHuIIeii™. JlaHHbIC PACKPHIBAIOT HOBBIC 3BCHBS
MaToreHe3a IeMHUEIMHU3UPYIOLIEeH MaTOJIOTUU U MOTYT OBITh OCHOBAaHUEM JISI
MOMCKa HEHPOMPOTEKTOPHBIX CPEJICTB.

3. [IlokazaHa COINIaCOBaHHOCTH CTEIEHW NOBPEKICHUM MUEINHA,
cTpykTypbl HelipoHOB ITHC u BbIpa’)K€HHOCTH HApYIIEHUIN JIBUTATEJIbHOM,

1° Ta6ynens 1.®., Menbauk H.O., Kysemitosa ILA. Ta iir. BIUTHB HEifpOTOKCHHY «KYIIPH30H HA
MOBEIIHKOBI peakilii Ta MOphoyHKITIOHATBHI 3MIHU HEHUPOHIB TOJIOBHOTO Ta CITMHHOTO MO3KY Y
muteit. XKXypa. HAMH Vxkpaiau. 2014. T. 20. Ned4. C. 402-408; TlatenT YkpaiHu Ha KOpUCHY
moaens Ne 94458 u UA. Peectpamiitnuii Homep 3asBku U 2014 06622; MITIK G09B 23/28
(2006.01).Crioci6 MozientoBaHHS CTPYKTYPHUX 3MIH HEIPOHIB LIEHTPaIbHOI HEPBOBOT CUCTEMH TPU
neMieniHByrounx 3axpoproBanHsx/ Jlabyneun 1.®., Mensnuk H.O., Ky3eminoBa LA., Byrenko
["M. Onry6:. 10.11.2014. Brom. Ne 21. 3 c.

16ﬂa6yHeI_IB [.®., Mensuuk H.O., Ky3pMmiHOBa L A. Ta H. BiInB HEMPOTOKCHHY «KYTTPU30H» Ha
MOBEIHKOBI peakilii Ta MopdoyHKITIOHATbHI 3MIHM HEHPOHIB TOJIOBHOTO Ta CTUHHOTO MO3KY Y
vutteit. Kypn. HAMH Ykpainu. 2014. T. 20. Ned. C.402—408; [lateHT YkpalHu Ha KOPUCHY
monens Ne 94458 u UA. Peecrpauiiinuii Homep 3asBku u 2014 06622; MIIK GO9B 23/28
(2006.01).Crioci6 MosiemoBaHHS CTPYKTYPHUX 3MiH HEHPOHIB LIEHTPAIbHOI HEPBOBOT CHCTEMH TTPU
nemieniHByroYnX 3axsoproBanusax/ Jladynenp [.d., Mensauk H.O., Ky3emiHoBa I.A., Byrenko
I'M. Ony6n. 10.11.2014. bron. Ne 21. 3 c.; JIabynen N.®., Menpauk H.A., Ky3smunoBa 1. A.
M3MeHeHus TOBEICHYECKU X PEAKIIMN U CTPYKTYPbI HEMPOHOB IIEHTPAIIbHOW HEPBHOW CUCTEMBI Y

MBIIIEH TPU KyMPU30HOBOM MOJAENH JeMuenuHu3zauuu. Mumep-meouxan. 2014. Ne5. C. 25-31.
ISSN 0370-1069D
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SMOIIMOHAJILHON M MCCICA0BATCILCKOM aAKTMBHOCTH MOJIOJBIX MBIIICH,
VIOTPEOIABIIX KYIPU3OH' .

4. OnpeneneHbl BO3MOXKHBIC MATOTEHETHYECKHUE (PAaKTOPhI TOKCHYECKOTO
BIUSHUS KYyIIPU30HA Ha pa3BUTHE CTPYKTYypHbIX u3MmeHeHuud [IHC vy
MOJIOZBIX MbImei’’. B 4acTHOCTH, 9TO TaKue UMMYHHBIE (PaKTOPBI, KaK
makpoparu u T-muMEOIUTH], YHCIO KOTOPHIX B TOJIOBHOM MO3I€
MOBBIIIIACTCS  TOCJE TpuUeMa KyNpu3oHa, TOrjaa Kak Ha  (QoHe
peMueNIMHMU3aUM  (4epe3 2 Mecsa Iocje OTMEHbl HEHPOTOKCHHA)
CHMXKaeTcs. s mOBpEkAEHUM HEPBHBIX KIIETOK KYIIPU30HOM UMEET TaKXKe
3HAUYCHUE TOBBIIICHUE B TOJOBHOM MO3IE€ COJICP)KAHUS MaJOHOBOIO
TUAJTbJIETU/Ia 1 CHUKEHNE aKTUBHOCTH aHTHOKCHIAHTHBIX (hepPMEHTOB.

5. YcTaHOBIEHO, YTO MOBBIINICHWE KOJIMYECTBA aKTUBHBIX Makpo(aroB B
TOJIOBHOM MO3I€ W CHUXKEHUE JIBUTaTEJIbHOM AaKTUBHOCTU >KMBOTHBIX
HaOJII0/IaeTCs YK€ Ha paHHUX CPpOKax MpueMa Kymnpu3oHa (uepes 7 JTHei) B,

Y a6ynens 1.®., Mensank H.O., Kyssminosa L A. Ta iir. BIUTHB HEfPOTOKCHHY «KYIIPH30H Ha
MOBEIIHKOBI peakilii Ta MophodyHKITIOHATBHI 3MIHH HEHPOHIB TOJIOBHOTO Ta CHUHHOTO MO3KY Y
muien. XKypa. HAMH Vkpainu. 2014. T. 20. Ne4. C.402-408., ITarenT YkpaiHu Ha KOPUCHY
mozenb Ne 94458 u UA. Peecrpauiitnuit Homep 3asBku U 2014 06622; MIIK G09B 23/28
(2006.01).Croci6 MmoienroBaHHS CTPYKTYPHHUX 3MiH HEHPOHIB IIEHTPaIbHOI HEPBOBOI CUCTEMH ITPH
neMienHByounx 3axsoproBanHsax/ JlaOynerns 1.d., Mensuuk H.O., Ky3pminoBa [.A., Byrenko
I'"M. Ony6s. 10.11.2014. bron. Ne 21. 3 c.

l8)1&16yﬁeu N.®., Poagunuenko A.E., Ytko H.A. u ap. HeiiponporekropHoe BIUsHHE
MEJIATOHHWHA ITPU SKCTIIEPUMEH TAJIbHBIX MOJIEIISIX TaTOJIOTUH HEPBHOM cucTeMbl. Te3u nomnoBineit
HaykoBo-npakTiHOi KOH(EepeHIIil 3 MDKHApOIHO0 ydacTio «[HOBaIliliHi HAIPSIMU B TCHETHYHIIA
Ta pereHepaTuBHIA MeauiuHD (9—10 nmucronana 2017 p., Kuis, Ykpaina). Krimuuna ma opeaunna
mpancnaanmonozia. Jlogarok. 2017. T. 5. Ne2. C. 41-42., JlaGyneny U.®., Tananos C.A.,
Ponnnuenko A.E. u np. M3ydyeHue B SKCIEPUMEHTE BJIMSHUS LUTOKMHOB M TOPMOHOB Ha
OTJICNIbHBIC 3BEHbS MAaTOTeHE3a HEMpOoJereHepaTUBHBIX 3a00J€BaHUM KaK BO3MOXKHBIN MYTh K
MOBBIILEHU O d(WPeKTHBHOCTH KIIETOYHOM Tepanuu 30IpHUK T€3 HAYKOBO -TIPAKTUYHO1T KOH (hepeHIil
3 MDKHapoAHow ydacTio «IpaHcryiaHTanis — ChOrOACHHS, MUHYNE Ta MailOyTHe» (M. KuiB, 7
mucronana 2014 p.). Kuis. 2014. C. 28., Labunets I.F., Melnyk N.O., Rodnichenko A.E. et al.
Cuprizone-induced disorders of central nervous system neurons, behavioral reactions, brain activity
of macrophages and antioxidant enzymes in the mice of different ages: Role of Leukemia Inhibitory
Factor in their improvement. J Aging Geriatr Med. 2017. Vol. 1. N2. 8 p. DOI:
10.4172/AGM.1000104.

l9)1&16yﬁeu N.®., Poagunuenko A.E., Ytko H.A. u ap. HeiiponporekropHoe BIUsHHE
MEJIATOHHUHA ITPHU SKCIIEPUMEHTAIBHBIX MOJIEIISX [TaTOJIOTUH HEPBHOM cucteMbl. Te3u donosioell
Hayxoso-npaxmuunoi kongepernyii 3 MisichapoOororo yuacmio « IHo8ayitini Hanpsamu 8 2eHemuyHill
ma pezcenepamuenivmeouyuniy (9—10 mucronana 2017 p., Kuis, Ykpaina) / Krimunna ma opeanna
mpancnaanmonocia. Jomarok. 2017. T. 5. Ne2. C. 41-42., Labunets L.F., Melnyk N.O.,
Rodnichenko A.E. et al. Cuprizone-induced disorders of central nervous system neurons, behavioral
reactions, brain activity of macrophages and antioxidant enzymes in the mice of different ages: Role
of Leukemia Inhibitory Factor in their improvement. J Aging Geriatr Med. 2017. Vol. 1. N2. 8 p.
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OTu pe3ynbTaThl ObUIM OCHOBAHUEM IJisi Pa3pabOTKHU 3(PPEKTUBHBIX CXEM
NPUMEHEHUS psiia HEUPONPOTEKTOPHBIX CPEACTB, BBOJSA HMX HMEHHO C
YKa3aHHOTO BBIIIE CPOKA M JO KOHIA MpHeMa HEHPOTOKCHHA, a HE IOCIIE
3aBEPILEHUS €r0 IpueMa.

6. IlokazaHo 3HauYeHWE HApYyIIGHWH  OSHAOKPUHHON  (PyHKIIUU
LHEHTPAJIbHOIO OpraHa HUMMYHHOM CHUCTEMbl THUMYyca s pPa3BUTHUSA
U3MEHEHUU UMMYHHBIX (JaKTOPOB B FOJIOBHOM MO3T€ MBIIIEH, MOIy4aBIIMX
KYIPU30H, @ TaKKE Ba)KHOCTh IOBBIILICHUS B KPOBH TaKWUX MBbIIIEH YpOBHS
TUMHUYECKOT0O  TOPMOHAa  TUMYIMHA Uil peanu3auuu  dddekra
HEpONPOTEKTOPHBIX cpeacT. TUMYIHH BIMsAeT Ha AUQPQPEPEHIMPOBKY
T-numpouuToB B  THUMyCE, aKTUBHOCTH Makpo(aroB, MpOSBISAET
AHTUBOCHAIMUTENBHBI A((YEKT B TOJOBHOM MO3r€, YrHETas CHUHTE3
IIPOBOCTIATHTEIbHBIX IIHTOKHHOB .

7. YcTaHOBJIEH HEUPONMPOTEKTOPHBIA 3(PPeKT LHUTOKUHOB ((JieKemMusi-
uarnOuTOpHBId  Qaktop (LIF), unTepneiikua-10 (IL-10)) m ropmoHOB
(MEnaTOHWH) y MBI € KYOPU30HOBOM MOJENbIO JE€MHUEIMHU3ALINH,
KOTOPBII B 3HAYUTEILHOM CTENEHU CBSI3aH C U3MEHEHUEM aKTUBHOCTU TUMYCA,
DaKTOPOB MMMYHHBIX M AHTHOKCHAAHTHOH 3ammThl (TaGmumpr 1-3)%.

DOI: 10.4172/AGM.1000104., Tlarent Ykpainu Ha kopucHy mozens Ne 104976 (UA). Homep
3agaBku U 2015 09252. Cnocid mMojaentoBaHHs pereHepallii yIkoHKeHUX HEHMpPOHIB T'OJIOBHOTO
MO3KY IpH HeHWpoaereHepaTuBHUX 3axBoproBanusx. / Jlabynerns [.dD., Mensauk H.O., Pumap C.1O.
Omny61. 25.02.2016. bron.Ne4. 4 c.

20 JTaGyner V.. U3MeHEHNs SHIOKPHHHOM (QyHKIMH THMyca, Makpodaros u T-InMGpOLHTOB
TOJIOBHOTO MO3ra y MBIIIEH pa3HOTO BO3pacTa IMOCie BBEACHUS HEHPOTOKCHHA KyIpU30HA U
HUTOKUHA. Meoswcoynap neepon odcypn. 2018. Ned (98). C. 155-161. DOI:10.22141/2224-
0713.4.98.2018.139434

21 JTabynen V.®. U3MeHeHHs SHIOKPHHHON (yHKUHH THMYca, MakpodaroB i T-muMQpOLHTOB
TOJIOBHOTO MO3ra y MBIIEH Pa3sHOTO BO3pacTa IOCIE BBEICHHUS HEWPOTOKCMHA KYIPU30HA H
HUTOKUHA. Meoswcoynap neepon odcypn. 2018. Ned (98). C. 155-161. DOI:10.22141/2224-
0713.4.98.2018.139434

22 Jla6yner V.M. M3MeHeHHs SHIOKPHHHON (QyHKIMH THMyca, Makpodaros u T-muM¢pOLHTOB
TOJIOBHOTO MO3Ta y MBIIIEH Pa3HOTO BO3pacTa IOCIe BBEICHHUS HEWPOTOKCHHA KYIPU30HA H
HUTOKUHA. Medcoynap nespon ocypn. 2018. Ned (98). C. 155-161. DOI:10.22141/2224-
0713.4.98.2018. 139434, JlaGynen 1.®., Ponnnuenxo A.E., YTko H.A. u np. HeiiponporexkropHoe
BIIMSHUE MEJIATOHUHA MPU SKCIEPUMEHTAIBHBIX MOJIENSIX MaTOJIOTUH HEPBHOU CUCTEMBI. 1e3u
oonogioeti Haykoso-npakmuunoi kongepenyii 3 mircnapoonoio yuacmio «Innosayitini nanpsamu 6
eenemuunii ma peeenepamushi meouyuniy (9—10 mucronama 2017 p., Kuis, Ykpaina). Kiimunna
ma opeanna mpaucniaumonoeis. Jlomatok. 2017. T. 5. Ne2. C. 41-42; Jlabynenp [.®., MenpbHUK
H.O., Pogniuenko A.€. Ta iH. BiiuB pekoMOiHaHTHOTO HTepelkiHa- 10 JT0AUHN Ha CTPYKTYPY
HEUPOHIB IEHTPAIHLHOI HEPBOBOI CUCTEMH Ta TOBEIIHKOBI Peakilii y MUIICH B KympHU30HOBOIO
MOJICJUTIO  PO3CBIHOTO CKiIepo3y. Tezu oonosideii Haykoeo-npokmuunoi Kongepenyii 3
MIICHapoOHOW yyacmio «lHHOBaYiliHI HANpAMU 8 2eHeMUYHILl Ma peLeHepamuHil MeOUuyuHi»
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[TonydyeHHbIE TaHHBIE SBISIIOTCS OCHOBAHUEM JJIsI M3YYCHUS KJIETOYHBIX U
SHJOKPUHHBIX MEXaHU3MOB BOCCTAHOBJIEHUS HapyieHHOU cTpyKTyphl LIHC, a
TaK)K€ IIOMCKAa HOBBIX JIEKAPCTBEHHBIX CPEACTB M OMOTEXHOJIOTHUYCCKHX
MOJXOJ0OB K KJIETOYHOW TEpanuu JAEMHUCIUHU3UPYIOWIEH IaTonoruu. B
HACTOSIIIEE BPEMSI JUIsl TATOT€HETHYECKOW Tepanuu MOociaeHeN (pacCesHHBIMN
CKJIEPO3) HCHOJB3YIOT Pa3HbIC Iperaparbl, B YaCTHOCTH, MHTEPGHEpPOHHI,
IUTOCTATUKNA, MOHOKJIOHAJIBHBIC AHTUTENA, IPENAPaThl, KOTOPHIC YIyUIIAIOT
KPOBOTOK, U TaK nanee®.

Tabnuua 1
Yucjo aktuBHbIX MakpodaroB, CD3+- CD4+- kjeToK B rOJIOBHOM
MoO3re MbIlIeil IKCnepuMeHTAIbHBIX Ipynn, M+m

I‘pynnzul @arouutapubiii | DarouuTapHoe CD3*, % CD4*, %
MeIei HHaAeKc, % 4HCII0, YOI/,
VIHTaKTHbIC 89,12+1,72 3,57%0,16 0,70+0,10 | 2,80+0,59
Kynpusow, 95,20+0,86* 4,75+0,21% - ;

7 nHen
Kynpusos, 94,66+1,67* 3.44+0,71 1,00+0,18% | 32.40+4,77%
3 genenu
Kyfﬁﬁg‘# 94,31+1,60* 3,68+0,32%% | 124+020%" | 17,43+2,47%*
Wiraicrrpie 84.,51+0,90% 4,32+0,59% 1,20£0,20% | 2,2040,19
Kympmsor, 86,20+1,20% 4,50+0,29 - ]

7 nuen
Kympuson, 1 g7 5140 89% #% | 5.6540.10% **& | 2.30£0.39% | 19,3443 50%%
3 genenu

+

Ky‘:ﬁﬁ‘g‘{ 01,66+2,11%* ** | 3.93+0,08" | 1,9120,20%% | 18,40+3,91%

Ipumeuanue: * — p<0,05 no cpaspenuio ¢ unmaxmuou epynnou, ** —p<0,05 no
cpasuenuio ¢ kynpuzonom (7 oueti); " — p<0,05 no cpasnenuro ¢ kynpuzounom (3
& < .
Hedenu), © — P<0,05 no cpasnenuto ¢ 6o3pacmuou epynnou 3—5 mecayes; rhLIF —
PEKOMOUHAHMHBIU NetKeMUs UHeUOUMOPHbIU (hakmop uenosexa

(9-10 nmucromana 2017 p., Kuis, Ykpaina). Krimunna ma opeanna mpancnianmonozis. Jlogatok
2017. T. 5. Ne2. C. 240-241; Labunets I.F., Melnyk N.O., Rodnichenko A.E. et al. Cuprizone-
induced disorders of central nervous system neurons, behavioral reactions, brain activity of
macrophages and antioxidant enzymes in the mice of different ages: Role of Leukemia Inhibitory
Factor in their improvement. J Aging Geriatr Med. 2017. Vol. 1. N2. 8 p. DOI:
10.4172/AGM.1000104.

23 Yeprerko M.€., Bosk B.1. PoscisHuii cKIepo3:CydacHi mxonu 10 MaToreHeTHYHO] Teparti.
Meosicoynap. meo. srcypuan. 2015. Nel. C. 58-62.
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Tabmuia 2

Yucao CD3™-KiIeTOK M aKTHBHBIX MaKpodaros
B FOJIOBHOM MO3re, a TAK:Ke CoJepKaHne TUMYJINHA
B KPOBH MbIIIEH IJKCIEePUMEHTAIBHBIX Ipyni, M+m

JKCnepUMEHTAIbHAs TPYIIa
IMokasarenn Kynpuson+ Kynpuzon+
HuraxTHas 0,9% NaCl MeJIATOHUH
*

CD3* % 0,940, 1 1,6+0,2 0,9+0,17

CDarom/rrap(I){HH 47,142.1 65,0+3,5* 55,242,5%"
uHIeKe, %
darowurapHas 1.540.1 2,340,2% 1,6+0,17
AKTUBHOCTb, .€]I.
Tumymu, log, 5,540, 6,140,5 8,30,6 * *
THTpa

» —F
Ilpumeuanue: * — p<0,05 no cpasnenuro ¢ unmaxmuoti epynnoti; " —p<0,05 no
CPABHEHUIO C KyNpu3oHom (3 Heoeu).

Tabmuia 3
Iloxa3aTe i OKCHAATHBHOIO CTPeCCa H AHTHOKCHAAHTHOM 3aIUTHI
B TOJIOBHOM MO3re MbIIIE IKCIePUMEHTAIBHBIX Ipyni, M+m

JKCIePUMEHTAIbHAA IPyNIa
Toka3zarean Kynpuson+ Kynpuson+
AnTakTHas 0,9% NaCl MeJaTOHHH
MasnoHOBBIM qUAIIbAETHL 3.840.2 5,040,3* 3’7i(),2#
(HMOJIB/MT)
CynepokcugaucmyTasa 8,5+0.5 8,240,3 8,9+0,4
(en/Mr- MuH)
Karanaza 1,940, 1 2,3+0,2 2,2+0,3
(MKMOJIb/MT* MHH)
['myrarnonnepokcunaza 12,540,5 11,1+0,3%* 13 ,610,4#
(HMOJIB/MT * MVH)
[ IyTaTHOHpeIyKTa3a 22.540.6 18,8+0,5% 28,5+0,8*"
(HMOJIB/MT * MVH)

- -7
Ilpumeuanue: * — p<0,05 no cpagnenuro ¢ unmaxmuou epynnot,;  —p<0,05 no
CPABHEHUIO C KYNPU30HOM (3 Heoenu).

8. XoTa Takas JEeMUETUHU3UPYIOIIAS TMAaTOJOTHsS, KaK pPacCEesTHHBINA
CKJIEPO3 BCTPEUAETCA MPEUMYIIECTBEHHO Yy JHI[ MOJIOJOTO BO3pacra, B
HACTOSIIIEe BpEMsi €€ BCE yallle PEerUCTPUPYIOT B BO3pacTe crapiie 45 Jer.
[losToMy  wWcciemoBaHME  BO3PACTHOTO  acCleKTa  MOJCIMPOBAHUS
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JEMUCITMHU3UPYIOMICH MaTOJOTUH BaAKHO KaK C TOYKH 3PCHHS IMaToreHe3a
ATOTO 3a00JI€BaHUsI, TAK U €r0 TePaITHH.

[Ipu »TOM mMOKa3aHO, YTO M3MEHEHUsI C BO3PACTOM KOJIMYECTBA KIIETOK
MUKporianu, MakpodaroB u T-muM@OIUTOB B TOJOBHOM MO3T€, YPOBHS
TUMYJIHHA B KPOBH MOTYT OTPa3UThCS HE TONBKO Ha 3G(HEKTUBHOCTH
BOCCTAHOBJICHUSI HEWpOreHe3a TMOoCJe TMOBPEXICHUNM, HO W Ha peakiuu
HEPBHBIX KJIETOK Ha PETryISITOPHOE BIUSHHUE KIETOYHBIX M IHIOKPHUHHBIX
dakropos®. HaMu ycTaHOBIEHBI BO3PACTHBIC OCOOCHHOCTH H3MEHCHHUIA
NaTOreHEeTUYeCKUuX (HAKTOPOB JEMUEIMHU3AIMA U HEWpoJereHepaluu B
YCIOBUSIX TPUMEHEHHS KyNpu3oHa (B YaCTHOCTH, HM3MCHCHHE YHCIIa
T-mumdonnToB, MakpodaroB, aKTHBHOCTH aHTHOKCUAAHTHUX (PEPMEHTOB),
a Takke wuHBEKIUM 1uTOokMHOB (LIF) m ropMoHOB (MelaTOHUH)
(cM. Tabm. 1-3)”. PesymbTaThl MOTYT OBITH HOJE3HBIMH IIPH Pa3spaboTKe
MOAXOJI0OB K TEpamuy JACMHUCITUHHU3UPYIOIMICH IMaTOJOTMH B OpraHU3Max
pa3HOro BO3pacTa.

Takum 00pazom, pe3yabTaThl MPOBEACHHBIX HAMU AKCIEPUMEHTATBHBIX
UCCJICIOBAaHUK Ha KYNPU30HOBOM MOJIEIH JIEMHUEIMHHU3AIMKA IN VIVO mamu
BO3MOYKHOCTh HE TOJIbKO IMOJTBEPAUTH UMEIONMECS TaHHBIC TUTEPATYPhI 00

24 Jlabynen 1.®. M3menenus sHIOKpUHHON (PyHKIMHU TUMYca, MakpogaroB U T-1uM@poIiuToB
TOJIOBHOTO MO3ra y MBIIIEH pa3HOTO BO3pacTa MOCJE BBEICHUS HEHPOTOKCMHA KyNpU30HA U
nuToKuHa. Meowcoynap meepon ocypr. 2018. Ned (98). C.155-161. DOI:10.22141/2224-
0713.4.98.2018.139434; Doucette, Jiao R., Nazarali A.J. Age-related and cuprizone-induced
changes in myelin and transcription factor gene expression and in oligodendrocyte cell densities in
the rostral corpus callosum of mice. Cell Mol Neurobiol. 2010. Vol. 30. P. 607-629. DOI:
10.1007/s10571-009-9486-z., Labunets I.F., Melnyk N.O., Rodnichenko A.E. et al. Cuprizone-
induced disorders of central nervous system neurons, behavioral reactions, brain activity of
macrophages and antioxidant enzymes in the mice of different ages: Role of Leukemia Inhibitory
Factor in their improvement. J Aging Geriatr Med. 2017. Vol. 1. N2. 8 p. DOI:
10.4172/AGM.1000104.

25 JlaGynen V.®. 3MeHeHMS SHIOKPHHHON (QyHKIHK THMyca, Makpodaros u T-1aMdoLHTOB
TOJIOBHOTO MO3ra y MBIIIEH PAa3HOIO BO3pacTa MOCJE BBEICHHUS HEHPOTOKCMHA KYPH30HA H
nuTOKUHA. Medswcoynap wnespon ocypr. 2018. Ned (98). C. 155-161. DOI:10.22141/2224-
0713.4.98.2018.139434, JTabynen 1.®., Poganuenko A.E., YTko H.A. u np. HeitporiporekropHoe
BJIIMAHUE MEJIATOHWHA IIPU SKCIIEPUMCHTAJIIBHBIX MOACIIAX TATOJIOTHHN HCpBHOfI cucreMsl // Tesu
oonogioeti Haykogo-npakmuunoi kongepenyii 3 midkcnapoonoio yuacmio «lHHoeayitini nanpamu 6
eenemuunii ma pecenepamuenii meouyuniy (9—10mucronana 2017 p., Kuis, Ykpaina). Krimunna
ma opeanna mpancnianmonoeis. Jomarok. 2017.T. 5. Ne2. C. 41-42., Labunets I.F., Melnyk N.O.,
Rodnichenko A.E. et al. Cuprizone-induced disorders of central nervous system neurons, behavioral
reactions, brain activity of macrophages and antioxidant enzymes in the mice of different ages: Role
of Leukemia Inhibitory Factor in their improvement. J Aging Geriatr Med. 2017. Vol. 1. N2. 8 p.
DOI: 10.4172/AGM.1000104.
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(P PHEeKTUBHOCTU UCIIOIB30BAHUS ITOM MOJIEIU MPU U3YYCHUU MEXaHU3MOB
pasutus aemuenvHuzanuu B [HHC, HO W mogydnTh HOBBIE HAHHBIE O
MaTOTeHETUYECKUX (PaKTOpax pa3BUTHS CTPYKTYPHBIX U3MEHECHHI HEPBHBIX
KJIETOK, a TaK)XK€ MEXaHU3MOB HEHPOMPOTEKTOPHOTO d(PdheKTa HEKOTOPHIX
IUTOKUHOB U TOPMOHOB.

2. Hoaxoabl K HHAYKIUH AeMHEJIMHUA3AIMHA N Vitro

B mocnegnee Bpems 0oJbilioe BHUMAaHUE MPUBIICKAOT MOJCIN MaTOIOTHIMA
HEPBHOM CHCTEMBI IN VItro, KOTOpbIe Jal0T BO3MOXKHOCTh HE TOJIBKO H3y4aTh
3aKOHOMEPHOCTH HEHUPOTeHEe3a, B3aMMOJICHCTBHS HEPBHBIX W TIHAIBHBIX
KJIETOK, MEXaHU3MbI U3MEHEHU MUEIIMHU3AIUY, HO U OLICHUBATh TUHAMUKY
MOpPGOIOTHYECKUX U (YHKIIMOHAIBHBIX W3MEHEHHUH KYIbTYPbl HEPBHBIX
KJIETOK B TIPOILIECCE €€ Pa3BUTHUS IO0J HEMOCPEICTBEHHBIM JEi CTBHEM
OMOJIOTUYECKHM  aKTHUBHBIX  BEIECTB, MEJAMKAMEHTO3HBIX  CPEJCTB,
NOBpEeXJaloNMX (aKTOpPOB, a TakKkKe BEIIECTB, KOTOPHIE YMEHBIIAIOT
neficTBre mocTeaHux . KpoMe TOro, MCIIONb30BAHHE MOJIENIEH MaTOIOTHH
HEPBHOHN CHCTEMBI IN VItro Mmo3BoJiIeT YMCHBIIUTDh KOJMYECTBO KHUBOTHBIX
JUIA DKCIIEPUMEHTAIBHBIX UCCIEI0BAHUM. BMecTe ¢ TeM 3T MOJEIU HE
JAI0T BO3MOXHOCTH OIICHUBAaTh BHYTPUCHUCTEMHBIE U MEXKCUCTEMHBIE
PEryISTOPHbIE BIHSHHS, KOTOPBIC MOKHO H3ydaTh B CHCTEMe iN Vivo™'.

N3BecTHBI  HECKOJIBKO  CIOCOOOB  MOJCIHUPOBAHUS  TOBPEKICHUI
MUenorene3a in Vitro, a wWMeHHO myreM Jo0aBieHHs: a) K
JUCCOLIMMPOBAHHON KYJIbTYypE KJIETOK MO3’K€UKa HOBOPOXKJECHHBIX KPbIC
CBIBOPOTKM KpPOBH TAlMEHTOB C PACCESHHBIM CKJIEPO30M B CTaJIUU
00OCTpPEHUS WM CHIBOPOTKH KPOBH KPOJUKOB C DAD B MPUCYTCTBUU
KOMIUIEMEHTa; 0) K KyJbType HEpPBHBIX KJETOK CIIMHHOTO MO3ra BUpYca
Telinopa; B) K KyJbTYpe CPE30B MO3)KE€UKa JM30JCIIUTUHA WM aHTUTEN K
MAG:; T') K KyJIbType HEpPBHBIX KICTOK HEf[POTOKCHHA KympH3oHa®. Bo Bcex

2% IuHesa T.A. MexaHU3MbI AEMHCTHHI3AIIN MIPU pacCESTHHOM cKiiepose. Hetipoghusuonoaus.
2009. T.41. Ne5. C. 429-437., Baraterio A., Fernandes A. Temporal oligodendrocyte lineage
progression: in vitro models of proliferation, differentiation and myelination. Biochym Biophys
Acta. 2014. Vol. 1843. P. 1917-1929. DOI: 10.1016/j.bbamcr.2014.04.018., Jarjour A. A, Zhang H,
Bauer N. et al. In vitro modeling of central nervous system myelination and remyelinationro Glia.
2012. Vol.60. P.1-12. DOI: 10.1002/glia.21231.

2" Merrill J.E. In vivo and in vitro pharmacological models to asses demyelination and
remyelination. Neuropsychopharmacology. 2009. V.34. P.55-73. DOI: 10.1038/npp.2008.145.

28 IliBuesa T.A. MopdodyHKIIOHANBHUI CTaH ITAJIBHUX KIITUH MPU €KCIIEPUMEHTAIbHUX
BIUIMBAX, 10 HIYKYIOTh HeWpoAereHeparito: quc. a-pa. 6ioa. Hayk. Kuig, 2010. 328 c.; Cammer
W. The neurotoxicant, cuprizone, retards the differentiation of oligodendrocytes in vitro. J Neuorol
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yKa3aHHBIX BBIIIE CIIOCO0aX OIEHUBAETCS COACPKAHUE OJIMTOJCHIPOLIUTOB
WIH WX TNPEIIICCTBEHHUKOB B KYJIbTYpPE KIETOK TOJOBHOIO MO3ra C
MOMOIIBIO METOJI0OB MMMYHOIIUTOXUMHUU, UMMYHOTHCTOXMMHUHU U, KpOME
TOTO, AHAJU3UPYETCSd  YIbTPACTPYKTypa OTHUX KJIETOK  METOoJaMu
AIEKTPOHHOU U KOH(POKaIbHON MHKpockonuu. OJHUMHU U3 NMPEUMYILIECTB
KY[PU30HOBON MOJICIH JIEMUCITHHU3AIMH N VILr0 sSBISETCS BO3MOXKHOCTh
HE TOJIbKO YYHUTHIBATh 03y TOKCHYECKOIrO BEIECTBAa, W, KaK pe3yJbTar,
OLICHMBATh J10303aBUCHMbIE HM3MEHEHUS KOJUYECTBA MUEIMHIPOIYIIH -
PYIOIIMX KJIETOK B KYJAbType, HO M HU30€XKaTh ATUUYECKUX MpOoOJIeM MpH
UCIIOJIB30BaHUU MTOBPEXAatoNIero pakropa.

[loaxoapl K yCUIIEHUIO/YCKOPEHUIO PEMUEIMHU3AIUMU JEMUCIUHUZUPO-
BaHHBIX AKCOHOB HEWPOHOB B KYJIbTYpPE HEPBHBIX KIJETOK BKIIOYAIOT
NpUMEHEeHHE IN VItro pasHBIX TpemapaToB U OWOJIOTUYECKH aKTHUBHBIX
Bemects”. B 9acTHOCTH, 3TO mpemaparbl IS JICYCHHS PACCESHHOTO
ckiepo3a (Fingolimod), d¢akTtopel ¢ pemuenunuzupyroumm 3PpdhekTom
((17-6eta sctpammo:n, Forskolin, hakTop pocra pudpobdmacros-oera (FGF),
LIF, peruHOeBas KuUCJIOTa, TPUUOATHUPOHHMH, SKCTpakT rpuba Hericium
erinaceus um Ttak jnanee)). M3BecTeH cmocoO moBbIIieHHs IN Vitro dmcia
OJIUTOJICHAPOIIMTOB U HEMPOHOB MyTeM HAHECEHUs HEMPaTbHBIX CTBOJIOBBIX
KJIETOK, KOTOpbIE MPOIYIUPYIOT POCTOBbIE (AKTOPhl U IUTOKHUHBI, Ha
OPraHOTHINYECKYIO KY/IbTYpy THIIIOKAMIIA [TOCTIE THITOKCHH . JIJIs OlleHKH
peMuenuHu3Npyronero 3dQexra ymoMsSHYTHIX CIIOCOOOB, Kak IPaBUIIO,
UCIIOJIB3YIOT JOPOTOCTOSIIME METOAbBl UMMYHOTUCTOXUMHUHU, UMMYHOIIUTO-
XUMHH U 3JIEKTPOHHON MUKPOCKOIHUH.

B naGoparopun skcnepuMeHTanbHoro moaenuposanus MII'PM Bnepsrie B
YkpauHe Oblia oTpaboTaHa TOKCHYECKas KYNPU30HOBasS  MOJEINb

Sci. 1999. Vol.168. P. 116-120; Jarjour A. A, Zhang H, Bauer N. et al. In vitro modeling of central
nervous system myelination and remyelination Glia. 2012. Vol.60. P.1-12. DOI:
10.1002/glia.21231.

29 TliueBa T.A. Mop(odyHKIOHATEHII CTAH TTAMBHUX KIITHH MPH SKCIEPHMEHTATBHAX
BIUIMBAX, IO IHAYKYIOTh HEHpoJereHepaiito: nuc. a-pa. Oion. Hayk. Kwuis, 2010. 328 c.,
Jarjour A. A, Zhang H, Bauer N. et al. In vitro modeling of central nervous system myelination and
remyelinationro Glia. 2012. Vol.60. P.1-12. DOI: 10.1002/glia.21231., Merrill J.E. In vivo and in
Vitro pharmacological models to asses demyelination and remyelination.
Neuropsychopharmacology. 2009. V. 34. P. 55-73. DOI: 10.1038/npp.2008.145.

%0 Kopach O., Rybachuk O., Krotov V.et al. Maturation of neural stem cells and integration into
hippocampal circuits: functional study in post-ischemia in situ. J Cell Sci. 2018. Vol. 131. N4. 35 p.
DOI: 10.1242/jcs.210989.
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neMuenuHM3au  in - vitro®l, [Ipu BocTpOW3BENCHUH ITOM MOJICIH
WCIOJI30BaIM TMPOCTOM, JOCTYIHBIM, Majao3aTpaTHbId CcHoco0 OLEHKHU
COCTOSIHMSI MUEIIMHU3AIlUM aKCOHOB HEHMPOHOB. J[BE MOBPEKIAOIIME JT03BI
HeWpoTokcuHa Kymnpu3zoHa (25 uM 1 500 pM) poGaBnsiiu K
JMCCOLIMMPOBAHHON KYJIBTYPE KJIETOK MO3’KE€UYKa HOBOPOXKJICHHBIX MBIIIEH
oo FVB/N ¢ nmanpHe#medn OIEHKOH COCTOSHHS MHEINHHU3AIUNA
TUCTOXUMUYECKHUM MeToaoM (okpaumBanue CynaHoM uyepHbIM B).
B pe3ynbrare BHECEHMS B KYJbTYPY KJIETOK MO3)KE€UKa KYNPHU30HA B JI03€
25 uM wmam 500 uM HabmrogaeTCs COOTBETCTBEHHO YaCTUYHAS WUTHM TTOJTHAS
JNEMUEIIUHU3AIUSA aKCOHOB HEWPOHOB IO CPaBHEHHUIO C KOHTPOJIbHOU
KylnbTypoit (0e3 TokCcuHa) (pUCYHOK 1).

/'I:, k’ / ¥ y ' (‘Q‘\ '
_f‘!. f (
s 4 : 4’ ]
\ e { B
KU 0 T
A b B

Puc. 1. IlucconnupoBanHasi KyJbTypa KJIETOK MO3Ke4YKa MbIIIEH:
KOHTPOJIbHAsSA (A), ¢ 100aBJIEHMEM KYNIPHU30HA
B 03¢ 25 uM (b-yactuunas nemuesuHusanus) u 500 uM
(B-nostnast nemMueMHU3anus) (26 CyTku KyJbTUBHPOBAHMSA,
OKpalllMBaHHE HEPBHBIX BOJOKOH CYJJaHOM 4YepPHbIM B), X200,

31 Marent VYkpainu Ha kopucHy Mozenb Ne 125486 (UA). Homep 3asBku U 2017 12275 Bin
12.12.2017 p. GO1IN 33/50 (2006.01). Crocid OIliHKHM JeMieTiHBaIll aKCOHIB HEHPOHIB MpH
MOJIETIOBaHHI iN VItro yImkoKeHb KIITHH TOJIOBHOTO MO3KY, 30KpeMa Mo3ouka / JlabyHers 1D,
Poariwenko A€. Omy6:.10.05.2018, bros. Ne 9.3 c., Pogaenko A.€. BinTBopeHHST TOKCHYHOT
KypU30HOBOI MOJeN JeMiediHBamii B cucremi in  vitro. Krimunna ma opeauHa
mpancnaanmonoeis. 2018. T. 6. Ne 1. C. 86-92. DOI:10.22494/cot.v6i1.84.

%2 Marent VYkpainu Ha kopucHy mozenb Ne 125486 (UA). Homep 3asiBku U 2017 12275 Bin
12.12.2017 p. GOIN 33/50 (2006.01). Crocid omiHKMA AeMieTiHBaIlil aKCOHIB HEUPOHIB MpHU
MOJICJTIOBaHHI IN VItro yiko/pkeHb KIITHH TOJOBHOTO MO3KY, 30KpeMa Mo3ouka / JlaOyHerp 1D,
Poguiuenko A€. Omy6:.10.05.2018, bron. Ne 9.3 c., Pogamenko A.€. BinTBOpeHHS TOKCHYHOT
KyIpU30HOBOI MOJeN JeMiediHBamii B cucremi in  vitro. Kirimuwmna ma opeauHa
mpancnaanmonoeis. 2018. T. 6. Ne 1. C. 86-92. DO1:10.22494/cot.v6i1.84.
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HNrak, WCHOJB30BaHHBIA HAaMH JKCIEPUMEHTAIBHBIA MOAXOJI JAET
BO3MOYXKHOCTh JOCTYITHO OLIEHUBATh 10303aBUCHUMBIN IEMUCITUHUZUPYIOIIAN
a3 pekT HEHPOTOKCHHA KYIIPU30HA.

Ha orpaboTaHHON Kympru30HOBOW MOJICIIH JIEMHUCITMHU3ANH 1N VItro Hamu
Takke ObUla TTOKa3aHa BO3MOKHOCTh OLICHKH THCTOXMMHUYECKUM METOJIO0M
COCTOSIHHSI ~ PEMHEIMHHU3AIMA  HEPBHBIX  BOJIOKOH, IOBPEXKJICHHBIX
KYIPU30HOM, TIOJI BIUSHUEM OHOJOTHYECKH AaKTHBHBIX BEIIECTB C
PEMUETUHUZUPYIOLLIUM neiicreuem™. Ha npumepe uutokuHoB (LIF) u
TOPMOHOB (MEIATOHUH), KOTOPBIE BBICTYMAIOT B KAYECTBE COOTBETCTBEHHO
($aKTOpOB MUKPOOKPY)KEHUS W MAKPOOKPYKEHHUS JJIi HEPBHBIX KJIETOK,
ObUIO TIOKa3aHO, YTO TOCJI€ BHECEHHMS UX B KYJIbTYPY KIJIETOK MO3XKEuKa,
npeABapuUTEIbHO 00paOOTaHHYIO  KYNPU30HOM, MPOUCXOAUT  TMOJIHAS
pEeMHUETMHU3AIMS aKCOHOB HEWpoHOB. Pemuenuuuzupyronmii sddext
MmenatonuHa u LIF cornacyercss ¢ yBelIMYEHHUEM B KYJIbType HEPBHBIX
KJIETOK, 00pabOTaHHBIX KYIPU30HOM, KOJINYECTBA 3peIbIX
OJIMTOJICHIPOIIUTOB (Olig2+-KJIeTKI/I). [Ton BusiHMEM HEMPOTOKCHHA YUCIIO
MOCJIETHUX B KYJbTYPE CYILIECTBEHHO CHMXXAJIOCh.

CrnepnoBarenbHO, OTpaboTaHHas B JAa0OPATOPUU SKCIEPUMEHTAIBHOIO
MOJICTTUPOBAHMS KYIMPU30HOBAS MOJICNb JISMUCIUHU3AUU 1IN VItro maet
BO3MOXXHOCTb MH(OPMATUBHO M JOCTYIMHO H3ydaTh (HaKTOPhI, KOTOPHIE
YCUJIMBAIOT/YCKOPSIOT JIEMHUETMHU3AIAI0, a TaKXKe OCYIIECTBIATH IOUCK
MEIMKAaMEHTO3HBIX CPEJICTB C PEMUCITMHUZUPYIONM 3 (HEKTOM.

BaxxHO nOAYEpKHYTh, YTO OJIHOBPEMEHHOE MCIIOJIb30BAHUE HaMU
KYIPU30HOBOH MOJICIIH IEMUCTMHU3AKH IN VIVO 1 iN VItro mpu npoBeacHUH
AKCIEPUMEHTAIBHBIX HCCIEIOBAHUNA TO3BOJUJIO TMOJYyYUTh Haubosee
MOJIHYIO HH(POPMAIIMIO O MEXaHW3MaX U YPOBHAX PA3BUTHS MATOJIOTHYECKUX
u3menennit B [IHC. O HeoOX0AMMOCTH MPUMEHEHHS IKCIIEPUMEHTATbHBIX
MOJIeJicH IaTOJOTMU HEPBHOH cucTeMbl IN VIVO Kak ()MHAIBHOIO 3Tara
JOKJIMHUYECKUX MCCIEI0BAaHUI MEIUKAMEHTO3HUX CpPEACTB IOCie HUX

33 Jlabynen WN.®., Pomuuuenko A.E., Ytko H.A. u ap. HeiiponpoTrekropHoe BiHsHUE
MEJIATOHMHA MIPU SKCIEPUMEHTAIIbHBIX MOJETISAX ITaTOJIOTUHU HEPBHOU cUCTEMBI. Te3u donogioeu
Hayxoeso-npaxmuunoi konghepenyii' 3 misrcnapoororo yuacmio «IHoeayilini Hanpsamu 8 ceHemuyHi
ma pezenepamusrit meouyuni» (9—10 mucronana 2017 p., Kuis, Ykpaina). Krimunna ma opeanna
mpancnaanmonocia. lomarok. 2017. T. 5. Ne2. C. 41-42; Rodnichenko A, Utko N, Labunets I. In
vitro cuprizone model as a tool to study remyelination factors». 11" FENS Forum of neuroscience
(7-11 July 2018, Berlin, Germany). Abstract number F18-0774
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U3y4eHUs] Ha MOJeNsaX IN  VILr0  CBUAETENBbCTBYIOT  PE3yIbTaThl
o 34
VICCIIEIOBAHUN U IPYTUX aBTOPOB

BbIBO/1bI

1. Tokcuyeckass Kympu30HOBasi MOJECIb AEMHEIMHU3AMMUK 1IN VIVO MOKeT
OBITh HMHCTPYMEHTOM JUISl HW3Y4YCHHS: TMATOTCHETHYECKHX (HhaKTOPOB
(MMMYHHBIX, SHJIOKPUHHBIX, OKCHUIATHBHOTO CTpecca) AEMHEINHHU3ANUN U
Hewiponerenepaniuu B I[HC; mexaHuW3MOB peMHUEIUHU3AINHN; 3HAYCHUS
TeHOTHIIa, TI0Ja W BO3pacTa [JJis Pa3BUTUS JEMHEIMHU3UPYIOIICH
MaTOJIOTHN, MEXaHU3MOB HEHUPONPOTEKTOPHOTO dPdeKTa HEeKOTOPHIX
uutokuHoB (LIF, IL-10), dakTopos pocra (FGF) u ropmoHoB (MenaToHuH,
MIOJIOBBIC Y THPEOWIHBIC TOPMOHBI, TTFOKOKOPTHKOHWIBI), a TaKKe IMOHUCKa
CPEICTB C PEMUEIMHU3UPYIOLIM/HEUPONPOTEKTOPHBIM 3D PEKTOM.

2. Tokcuueckass KympH30HOBas MOJCNb JCMUCIMHU3AUU IN VItro B
Haieil MoAu(dUKAIMU MOXKET OBbITh MCIIOJIb30BaHa MJIsl: HMCCIEIOBAHUS
(GaKkTOpOB, KOTOpPHIE YCUIMBAIOT/YCKOPSIOT JACMHUCIWHU3AIMNIO;, ITOUCKA
MEIMKAMEHTO3HBIX  CPEACTB C  peMUCTUHH3UpyIONmMM  3hdexTom;
MOJTydeHHUS HamOoyiee MONMHON HHGOpPMAIMKA O MEXaHH3MaX M YPOBHIX
pa3Butus narojgorndeckux nsMmeHenni B [{HC (coBMecTHO ¢ Kynpru30HOBOM
MOJIEIIBIO JEMUETUHU3auu IN ViVo).

3. KynpuzoHoBas MojeIb BMECTE C IPYTUMH MOJCIISIMU JIEMHUCIIMHN3AIN
MOYKET OBITh IOJIC3HOW TMPH HM3YUYCHUU IMATOTCHETUYECKHX 3BEHBEB ITOM
MaTOJIOTHH, OICHKE MEXaHU3MOB JICUCTBUS TEPANIEBTUYECKUX CPEJICTB U UX
3(pheKTUBHOCTH.

4. Tokcuueckas KympHU30HOBas MOJENb ACMUCIMHU3AIMNN MOXKET OBbITh
UCIIOJIb30BaHA TIPU M3YUCHUU JPYrux NAaTOJOTMH HEpPBHOMU CHCTEMBI™.
B wacTHOCTH, MOKa3aHO, YTO MPUMEHEHUE KYINMPHU30HA B aIallTUPOBAHH bIX
CXeMax JIaeT BO3MOKHOCTh IMOJIy4aTh CTPYKTYPHBIC TTOBPEKICHUS YIaCTKOB
FOJIOBHOI'O MO3ra M pPa3BUTHE B HUX HEUPOXMMUYECKUX HU3ZMEHECHUH,
KOTOpPbIE B 3HAYUTEIHHOW CTEIICHW HAIOMHHAIOT IaTOJOTHYECKHE
W3MEHCHUS TTPU MM30(PPEHUHU U SIHIICTICUH.

% Baraterio A., Fernandes A. Temporal oligodendrocyte lineage progression: in vitro models of
proliferation, differentiation and myelination. Biochym Biophys Acta. 2014. VVol.1843. P.1917-1929.
DOI: 10.1016/j.bbamcr.2014.04.018.

%5 Praet J., Guglielmetti C., Berneman Z. et al. Cellular and molecular neuropathology of the
cuprizone mouse model: Clinical relevance for multiple sclerosis. J. Neubiorev. 2014. Vol. 47.
P. 485-505. DOI: 10.1016/j.neubiorev.2014.10.004.
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5. TakuM 00pa3zoM, Kympu30HOBasS MOJIEIb JEMHUEIUHU3AIUNA — BaXKHBIN
UHCTPYMEHT g (DYHIAMEHTAJIbHBIX W TPUKIATHBIX HCCIEJAOBAHUNU B
AKCIIEPUMEHTAJIbHON HEBPOJIOTHUH. Kpome TOTO, MOJIyYEHHBIE
AKCIEPUMEHTAIBHBIE PE3YJIHTATHl MOTYT OBITh MOJE3HBIMU MIPU pa3pabOTKe
YCOBEPUICHCTBOBAHHBIX TEPANEBTUUECKUX MOAXOAOB B KJIMHHUYECKOU
HEBPOJIOTHH.

AHHOTALUA

CraTbsi TOCBsIIEHA CPaBHUTEIBHOW OIEHKE HAy4HbIX JJaHHBIX U
PE3YNIbTATOB UCCIeOBaHUN  jabopaTopuu HKCIIEPUMEHTAIBHOTO
MozenupoBanusi MHCTUTYTa T€HETUYECKON U pereHepaTUBHON MEIUILIMHBI
HAMH VkpamHbl O BO3MOXHOCTHM HCHOJIb30BaHUSI TOKCHUYECKOM
KYIIPU30HOBOM MOJEIM JEeMHCIMHHM3amuk 1IN VIvO m in vitro B
AKCIIEPUMEHTATBHOM HEBPOJIOTHH. [TpuBomsTCs JaHHEIC,
CBUJICTENLCTBYIONIE 00 3(POEKTUBHOCTH MNPUMEHEHHS TOKCHYECKOU
KYIIPU30HOBOM MOJCIIM JEMHEIMHU3AIUK IN VIVO IS HW3ydeHUs POJIH
(akTOpOB HMMMYHHBIX, JSHJIOKPUHHBIX M OKCHJATHUBHOTO CTpecca B
NaTOreHe3€ ITOM MaTOJIOTHH, a TAK)KE 3HAYSHHUsI BO3PACTa, MoJia U TEHOTHUIIA
KUBOTHBIX g ee  pa3BuTtus.  (OOOCHOBBIBACTCS  BO3MOXKHOCTH
WCIIOJIb30BAHUS KYIPU30HOBOM MOJEIM JSMHCIMHU3AMUK N VIVO s
MIOMCKa CPEJICTB C PEMUCTUHU3UPYIOIMM/HEHPOTIP OTEKTOPHBIM 3P dhekToM
U U3YYCHUS MEXaHW3MOB HUX JeWUCTBUA. ONUCHIBAIOTCS MPEUMYITECTBA
KYIIPU30HOBOM MOJIEIH JIEeMUEITMHU3AINU nepen JIPYTUMHU
AKCIEPUMEHTAIBHBIMU MOJIEISIMU 3TOoM martonorud. Ha coOGcTBeHHOM
IpuUMepe OLICHKH PEeMHUETMHU3UPYIoEro dPdekTa MUTOKMHOB (JIeMKeMus
UHTHOUTOpHBIM  (AKTOP) W  TOPMOHOB  (MENAaTOHWH)  TOKa3aHa
HEPCIIEKTUBHOCTh IPUMEHCHHS KYIIPU30HOBOW MOJICH IEMUCTUHU3AIMH 1N
VItro 1l CKpUHUHTA PEeMHUCIMHU3UPYIOIMX (akTopoB. OOOCHOBBIBACTCS
BO3MO>KHOCTb UCIIOJIb30BaHUS SKCIIEPUMEHTAIIBHON KYIPU30HOBO MOAEN
Ipyu W3yYCHUU JPYruxX IaTOJIOTHA HEPBHOH CHCTEMBI (Im3odpeHws,
srmmitericusi). Kpome  Toro,  aprymMeHTHpyeTcs  I1eJecOo00pa3HOCTh
NPUMEHEHUS  OKCIIEPUMEHTAIBHBIX  pPE3yJabTaTOB TIPH  pa3paboTKe
YCOBEPIIICHCTBOBAHHBIX IMOAXOJIOB JJIsi TEpaluyd JIeMHUCSITMHU3UPYIOIICH
MaTOJIOTUY B KIIMHUYECKOW MPAKTHKE.
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JIMTEPATYPA

1. JTabynenw W.®. UW3MmeHeHus >SHIOKPUHHON (PYHKIHMM THUMYCA,
MakpodaroB u T-TUMEGOIUTOB TOJOBHOTO MO3ra y MBIIEH pPa3sHOTO
BO3pacTa IIOCJE BBEJCHUS HEUPOTOKCHHA KYNMP